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ACRONYMS

ACL Alternate concentration limit

ACP Anoka County Riverfront Park

AER Air Emission Rate

amsl above mean sea level

AMR Annual Monitoring Report

ASU Air stripping unit

bgs Below ground surface

CAH Chlorinated aliphatic hydrocarbon

cis-1,2-DCE cis-1,2-dichloroethene

COC Contaminant of concern

°C Degree Celsius

1,1-DCA 1,1-Dichloroethane

1,1-DCE 1,1-Dichloroethene

DCE 1,2-Dichloroethene

DMR Discharge Monitoring Report

DQI Data quality indicator

DQO Data quality objective

DQR Data quality review

ERR East River Road

FFA Federal Facility Agreement

FOD Frequency of detection

gpm Gallon per minute

GWTF Groundwater treatment facility

LUC Land use control

MCES Metropolitan Council Environment Services

MCL Maximum Contaminant Level

MDL Method detection limit

MDH Minnesota Department of Health

MK Morrison Knudsen

MPCA Minnesota Pollution Control Agency

MWW Minneapolis Water Works

Navy United States Department of the Navy

ND Not detected

NFRAP No Further Remedial Action Planned

NIROP Naval Industrial Reserve Ordnance Plant
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NPDES National Pollutant Discharge Elimination System

NS Not Sampled

NTU Nephlometric turbidity unit

O&M Operation and maintenance

OM&M Operation, maintenance and monitoring

OU Operable Unit

PC Prairie du Chien

PCB Polychlorinated biphenyl

PCE Tetrachloroethene

PLC Programmable Logic Controller

ppb Parts per billion

QAPP Quality Assurance Project Plan

RAB Restoration Advisory Board

RAWP Remedial Action Work Plan

RCRA Resource Conservation and Recovery Act

RFI RCRA Facility Investigation

RI Remedial Investigation

RL Reporting limit

ROD Record of Decision

SCADA Supervisory Control and Data Acquisition

SDR Special Discharge Report

SDS State Disposal System

PCE Tetrachloroethene

1,1,1-TCA 1,1,1-Trichloroethane

TBC To Be Considered

TCE Trichloroethene

trans-1,2-DCE trans-1,2-dichloroethene

µg/L Microgram per liter

UDLP United Defense Limited Partnership

USACE United States Army Corps of Engineers

U.S. EPA United States Environmental Protection Agency

USGS United States Geological Survey

VC Vinyl chloride

VOC Volatile organic compound
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1.0 INTRODUCTION

1.1 INTRODUCTION TO THIS REPORT

The 1991 Federal Facility Agreement ((FFA) among the United States Environmental Protection Agency

((U.S. EPA), the Minnesota Pollution Control Agency ((MPCA), and the United States Department of the

Navy ((Navy) requires that an Annual Monitoring Report ((AMR) be submitted by the Navy to the U.S. EPA

and the MPCA each year following commencement of groundwater remedial action at the Naval Industrial

Reserve Ordnance Plant, Fridley, Minnesota ((NIROP). This AMR has been developed to include

operating, maintenance, and monitoring (OM&M) data for the groundwater extraction and treatment

system collected in 2011. The Remedial Action Work Plan ((RAWP) ((Tetra Tech, 2005b) was developed

to implement the Record of Decision (ROD) requirement (U.S. EPA, 1990) of an annual evaluation of the

performance of the extraction well system in achieving hydraulic containment of contaminated

groundwater. The evaluation of the groundwater extraction and treatment system for 2011 is included in

this report.

1.2 PURPOSE AND SCOPE

The purpose of this report is to fulfill requirements specified in the FFA, ROD and the RAWP for annual

submittal of data and information describing OM&M of the groundwater extraction/treatment system

during 2011 and evaluation of system performance trends from 1992 to 2011. This AMR includes the

following information:

 A general description of the current groundwater extraction and treatment facilities at the site.

 A summary of OM&M of the extraction and pretreatment system during calendar year 2011, with

more detailed OM&M reports and data in the appendices.

 Hydraulic and chemical monitoring data from the aquifer system.

 A discussion of general groundwater quality observations based on the available monitoring data and

an evaluation of long-term contaminant trends.

 Resolution of regulatory agency comments on the previous year’s AMR.
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1.3 SITE HISTORY

1.3.1 Record of Decision

The NIROP ROD for groundwater remediation (Operable Unit #1), was signed in September 1990 ((U.S.

EPA, 1990) by the Navy, the U.S. EPA Region 5, and the MPCA. Remedial action in the ROD specified

hydraulic containment and recovery of contaminated groundwater from NIROP and recovery to the extent

feasible, of contaminants downgradient of NIROP. The selected remedy included the installation and

operation of groundwater extraction wells, with a two-phased plan for disposal of groundwater from the

extraction well system.

The ROD specified that contaminated groundwater downgradient of NIROP in Anoka County Riverfront

Park ((ACP) would be allowed to dissipate naturally. Groundwater extraction and treatment systems were

constructed based on a design agreed to by the Navy, U.S. EPA and the MPCA ((RMT, Inc., 1997).

Construction of the original groundwater extraction system and upgrades to the extraction system are

discussed in Section 2.0.

1.3.2 Remedial Action Work Plan

The groundwater extraction system began operating in September 1992. Extraction system performance

has been monitored via an extensive monitoring well network since start-up, according to the procedures

described in the RAWP. The RAWP and/or sampling plan was updated between 2000 and 2007 (Tetra

Tech, 2000a, 2001, 2003, 2004, 2005b, 2007b, and 2007a).

1.3.3 Evaluation of Groundwater Extraction Containment System

As required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in

achieving hydraulic containment of contaminated groundwater during the initial 90-day operating period

was submitted to the U.S. EPA and the MPCA ((RMT, Inc., 1992). The document concluded that

additional extraction wells would be necessary to achieve effective hydraulic containment of contaminated

groundwater. A work plan for upgrading the original groundwater extraction system was prepared ((RMT,

Inc., 1995a) and agreed to by all parties. A final document presenting the results, “Evaluation of

Groundwater Containment System Effectiveness,” was issued in July 1996 ((RMT, Inc., 1996).
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1.3.4 1999 Annual Monitoring Report Containment System Upgrade Recommendations

The 1999 AMR (Tetra Tech, 2000b) recommended upgrades to the containment system, and all parties

approved the recommended modifications. Specifically, modifications were conducted to continue the

operation of wells AT-3A, AT-5A, and AT-5B; eliminate wells AT-1A, AT-2, and AT-4; and construct new

extraction wells AT-7 through AT-10. These changes (discussed in Section 2.1.3) were completed by the

end of 2001.

1.3.5 Pilot-Scale Study of Enhanced In-Situ Bioremediation - Anoka County Riverfront Park

An in-situ bioremediation pilot test using vegetable oil was initiated in December 2001 by the Navy to

evaluate the potential of this technology to remediate chlorinated aliphatic hydrocarbons (CAHs) in

groundwater in the ACP. Results were presented in the “Report for A Field Application to Enhance In-

Situ Bioremediation of Chlorinated Solvents via Vegetable Oil Injection at Naval Industrial Ordinance

Plant Fridley, Minnesota” (Parsons, 2006). Based on the report’s conclusions, vegetable oil remediation

is not currently recommended at NIROP.

1.3.6 2011 Containment System Upgrade

Approved upgrades to the groundwater remedial system commenced in 2011 to increase system

performance due to system component aging of intermediate zone extraction well AT-3A. The

recommended modifications to the extraction system included installation of three new intermediate zone

extraction wells (AT-11, AT-12, and AT-13). The new wells have been tied into the existing treatment

system. Upgrades to the system also included replacement of select piping, pumps, and upgrades of the

Programmable Logic Controller (PLC) and Supervisory Control and Data Acquisition (SCADA) systems.

AT-13, the newly installed extraction well closest to AT-3A, was pumping at a rate of approximately

150 gpm at year-end. AT-11 and AT-12 are awaiting pumps; proper pump size will be determined upon

receipt of results from a consolidated pump test that was conducted in December 2011.

1.4 POTENTIAL SOURCE AREAS

This section summarizes potential source areas that may have contributed to the contamination currently

being captured and treated in groundwater at the NIROP.

 Observed trichloroethene (TCE) concentrations are predominantly a result of solvent releases from

the East Plating Shop areas, based on knowledge of NIROP operations and previous investigations.
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It is possible that smaller magnitude TCE source areas exist under the NIROP building and may

contribute to TCE contamination at MS-33I.

 One or more potential upgradient off-site sources north-northeast of the NIROP are suggested by

tetrachloroethene ((PCE) contamination detected in background wells 1-D ((deep unconfined aquifer)

and 5-PC ((Prairie du Chien [PC] bedrock aquifer). PCE concentrations detected in 1-D were

46 micrograms per liter (µg/L) and concentrations detected in 5-PC were 240 µg/L, which was the

maximum detection of PCE on site. The MPCA undertook a regional groundwater level

measurement program in September 2004 to further evaluate groundwater flow patterns in the PC

bedrock aquifer. The results of this program were inconclusive regarding the potential impact of the

upgradient off-site source((s) on the NIROP. The Navy continues to believe that one or more

upgradient sources exist.

Potential source areas ((south of the NIROP building) may be present on former United Defense Limited

Partnership ((UDLP)-owned property. BAE Systems (formerly FMC Corporation – Naval Systems

Division), which acquired the UDLP in 2005, is the current responsible party of the release. The Navy,

BAE Systems, and the MPCA continue to exchange information on these source areas to develop the

best strategy for addressing regional groundwater contamination. Documentation associated with the

source areas that has been received by the Navy is summarized as follows:

 A separate groundwater extraction system has been in operation since December 1987 to address

volatile organic compound (VOC) contamination associated with one confirmed BAE Systems source

area. The extraction system was installed as part of a Response Action Plan and is governed by a

Response Order by Consent ((October 28, 1986). The monitoring report for the BAE Systems source

area extraction system was not received for review prior to the preparation of this AMR.

 Further investigation of the vertical and lateral extent of VOC contamination within the unconfined and

confined aquifers between one confirmed BAE Systems source area and the Mississippi River was

completed by BAE Systems in 2004 ((ARCADIS G&M, Inc., 2004). The investigation included an

assessment of a storm sewer located in the area to determine if it was a preferential flow pathway for

contaminant migration discharging to a seep on the East Bank of the Mississippi River. The results of

the investigation and assessment were used to develop modifications to the BAE Systems

groundwater extraction system to improve capture of VOCs.

 The Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for UDLP (Tetra

Tech, 2005a) found that the Former Paint Shop, which operated in the early 1970’s, was a potentially
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significant source area of groundwater contamination. Chlorinated VOCs were detected over several

rounds of groundwater sampling. A temporary well sample had a TCE concentration of 12,000 µg/L

at the Former Paint Shop
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2.0 GROUNDWATER EXTRACTION AND TREATMENT FACILITIES

2.1 EXTRACTION WELL SYSTEM

2.1.1 Original System

The original groundwater extraction system included four extraction wells (AT-1A, AT-2, AT-3A, and AT-4)

and related piping and equipment. AT-2 and AT-3A were placed to contain contaminated groundwater

along the southwestern portion (downgradient) of the NIROP. AT-1A and AT-4 were placed to control

sources of groundwater contamination on the eastern and northern sides of the NIROP, respectively.

Each extraction well discharge was routed via a separate pipeline to a control house on the western side

of the NIROP building, and connected to a flow rate indicator and flow volume totalizer. The combined

discharge was piped from the control house to a nearby pretreatment building. Piping was installed so

the effluent could bypass the pretreatment facility and discharge to the sanitary sewer. Sampling valves

were placed on/within the piping for each extraction well and for the combined discharge from the wells.

2.1.2 1995 Upgrade

Extraction wells AT-5A and AT-5B were installed in 1995 next to each other to enhance capture of

groundwater at the plume’s southern edge above and below a clay layer (found at approximately 71 feet

below ground surface [bgs] at this location). AT-5A was screened from 36 to 66 feet bgs to capture

groundwater above the clay layer, and AT-5B was screened from 101 to 136 feet bgs to capture

groundwater below the clay layer. Buried pipelines from extraction wells AT-5A and AT-5B were

connected to the piping manifold that served the four original extraction wells. Valves and controls were

installed to monitor the flow rates from AT-5A and AT-5B.

2.1.3 2001 Upgrade

In June 2001, the extraction well system was upgraded to more effectively capture and contain

contamination at the NIROP. These upgrades were implemented based on recommendations in the

1999 AMR (Tetra Tech, 2000b) and regulatory consensus during meetings in 2000. Four new extraction

wells (AT-7, AT-8, AT-9, and AT-10) were installed, and AT-3A was modified in October 2000. A packer

was installed in AT-3A to modify the screened interval from 69 to 130 feet to 69 to 105 feet bgs. The

extraction wells were connected to the control house in a manner similar to AT-5A and AT-5B.
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2.1.4 2008 Plan to Improve Operation and Maintenance (O&M) Functions

In 2008, the Navy developed a plan for improving O&M functions for the extraction system, and this plan

is outlined in the bulleted list below.

 Expand inventory of spare parts

 Employ preventative maintenance practices

 Expand groundwater monitoring plan

 Operate system within newly specified operating ranges

 Update procurement of O&M contractor

 Evaluate system capture in June 2011, 2 years after implementation of improved O&M Program, to

address potential bypass concerns

 Track extraction system downtime to verify improvement by system and by well

 More detailed reporting on system performance

 Continue the facilitation partnering process

 Annual review of adequacy of spare parts inventory

2.1.5 2011 Upgrade of the System

Three new extraction wells (AT-11, AT-12, and AT-13) were installed in September 2011 to capture

intermediate-zone groundwater. Emplacement and design of these three extraction wells was agreed to

by all parties prior to construction. The new extraction wells were placed near the southeast corner of the

NIROP building (Figure 2-1), and were constructed to replace AT-3A, which was not performing to

specifications. The extraction components have been removed from AT-3A, and it is scheduled to be

abandoned in September 2012. Extraction wells AT-11, AT-12 and AT-13 are screened from 70 to

100 feet bgs. AT-11 and AT-12 were constructed using 12-inch diameter, 30 foot long stainless steel

High Flow Johnson Screens with a 0.03” (#30) slot size. The filter packs for AT-11 and AT-12 consist of

#30 Red Flint Gravel Pack type material. Extraction well AT-13 was constructed using a 12-inch

diameter, 30 foot long stainless steel High Flow Johnson Screen with a 0.04” (#40) slot size. The filter

pack consists of a #40 Red Flint Gravel Pack type material. Screen slot size was determined by sieve

size analysis from core samples obtained from each borehole.

After well installation in September and October 2011, new piping and electrical lines were installed and

the wells were linked to the existing treatment system. A temporary pump was then placed into extraction

well AT-13 (closest new extraction well to AT-3A) and pumping resumed December 22 to replace

extraction well AT-3A. As of December 2011, AT-13 was pumping at a rate of approximately 150 gallons
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per minute (gpm), and AT-11 and AT-12 are not yet operational. The extraction system was offline from

December 1 through 21, 2011, while pumping tests were conducted on extraction wells AT-11, AT-12,

and AT-13. Eight-hour step rate tests were conducted for each new extraction well from December 6

through 8, 2011, followed by 36 hour constant rate tests at each of the three new extraction wells from

December 12 through 20, 2011. Extraction wells AT-11, AT-12, and AT-13 will be brought online

permanently after the pump test data has been analyzed and ideal pumping rates have been estimated.

The pump test evaluation, being conducted by CH2M Hill, is currently in progress. Well placements and

the site boundary are shown on Figure 2-1. Well construction details, modifications, and the status of

each extraction well are presented in Table 2-1.

2.2 HISTORIC PRETREATMENT SYSTEM

Chemical analyses indicated that groundwater pretreatment would be required prior to discharge to the

Metropolitan Council Environmental Services (MCES) sanitary sewer to meet discharge limits set by the

MCES. Under Phase I of the groundwater remedy, groundwater from the extraction system was

discharged to an existing sanitary sewer, and treatment was provided at a local wastewater treatment

facility. Under the Phase II Plan, a groundwater treatment facility was constructed and operated at the

NIROP to provide long-term groundwater treatment. Treated groundwater from the on-site groundwater

treatment facility was discharged to the Mississippi River via a National Pollutant Discharge Elimination

System ((NPDES)/MCES State Disposal System ((SDS) permitted storm sewer discharge. The

concentrations of TCE and other VOCs in the combined discharge from the four original extraction wells

decreased significantly from system start-up in 1992 until 1995. The concentrations eventually decreased

to levels that remained less than the limits specified in the permit issued by the MCES (see Section 4.4.4

of the 1998 AMR) for discharge to the sanitary sewer. The Navy submitted a written request, approved

by the MCES, to discontinue operation of the pretreatment system and to discharge the combined

groundwater flow directly to the sanitary sewer in 1995. The pretreatment system was shut down

March 27, 1995, and groundwater was discharged directly from the extraction wells to the MCES sanitary

sewer until the end of Phase I on December 10, 1998.

2.3 EXISTING TREATMENT SYSTEM

Construction of the Phase II treatment system began in 1997 and was completed on September 21,

1998. Construction of the treatment system involved the adaptation of the existing pretreatment system

and installation of additional process equipment to ensure that NPDES discharge permit requirements

would be met.
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The major components of the treatment system include a feed system, air stripping units (ASUs), and an

effluent system. The feed system consists of an equalization tank to collect groundwater pumped from

the extraction well system and feed pumps to move the groundwater from the equalization tank to the

ASUs. Four low-profile, tray-type air strippers are operated in parallel. The effluent discharges via gravity

to the effluent sump, and exhaust air is vented to the atmosphere. Effluent pumps remove the treated

water from the effluent sump and discharge it to an existing 72-inch storm sewer. The treatment system

is designed to handle a maximum flow rate of 1,000 gpm (250 gpm for each ASU), which is greater than

the current maximum pumping rate for the extraction system.

Currently, all major components of the treatment system are operational. Effluent water from the

treatment system is discharged to the Mississippi River via storm sewer Outfall 020 ((NPDES/SDS Permit

MN0000710). Treated effluent will continue to be discharged from the treatment plant as long as system

performance meets the NPDES discharge requirements. Copies of the quarterly NPDES Discharge

Monitoring Reports (DMRs) are included in Appendix A-1. All NPDES discharge limits were met in 2011.

The 2011 annual MCES Special Discharge Report (SDR) is included in Appendix A-2. Approximately

172,000 gallons of liquid (including condensate, well development and purge water, treatment system

discharge, and neutralized solution from well redevelopment) was discharged under Special Discharge

Permit number 2154 in 2011. Some values reported in 2011 were not in compliance with the MCES

Discharge Limitations; details are provided in Appendix A-2. All monitoring and reporting requirements

for the NPDES and MCES (Permit Number 2154) permits were met in 2011. Additional information on

the NPDES and MCES permits and sampling results is provided in monthly O&M reports (Appendix A-3).

Sampling is performed to monitor this discharge to the storm sewer, as presented in the SDR for Permit

2154. Refer to the SDR for additional details on effluent discharge from the groundwater treatment facility

(GWTF). More detailed information on treatment system design and monitoring and reporting

requirements is provided in the Basis of Design Report (RMT, Inc., 1997).
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Extraction
Well

Aquifer
Zone

Aquifer
Classification

Installation
Event

Screened
Interval
(ft bgs)

Design
Pumping

Rate
(gpm)

Status

AT-1A Intermediate
Lower

Unconfined
Original System 45-65 75 Abandoned (September 2000)

AT-2 Shallow
Upper

Unconfined
Original System 35-65 125 Abandoned (September 2000)

AT-3A Intermediate/Deep
Lower Semi-

Confined

Original System,
Modified during
2001 Upgrade

Originally 69-
130, modified

to 69-105
245

Intermittent operation in 2011 due to
fouling, screened interval modified

during 2001 upgrade. Taken offline
in September 2011.

AT-4 Shallow
Upper

Unconfined
Original System 16-46 125 Abandoned (September 2000)

AT-5A Shallow
Lower

Unconfined
1995 Upgrade 36-66 175 Operational

AT-5B Deep
Lower Semi-

Confined
1995 Upgrade 101-136 70 Operational

AT-7 Shallow
Upper

Unconfined
2001 Upgrade 29-39 45

Operational (enhanced
containment/capture at compliance

boundary)

AT-8 Shallow
Upper

Unconfined
2001 Upgrade 27.5-37.5 31

Operational (enhanced
containment/capture at compliance

boundary)

AT-9 Shallow/Intermediate
Upper and

Lower
Unconfined

2001 Upgrade 34.5-51.5 78 Operational, replaced AT-2

AT-10 Intermediate
Lower

Unconfined
2001 Upgrade 68-84 30

Operational, installed to address
potential blowby between 12-IS and

13-IS
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Extraction
Well

Aquifer
Zone

Aquifer
Classification

Installation
Event

Screened
Interval
(ft bgs)

Design
Pumping

Rate
(gpm)

Status

AT-11 Intermediate
Lower Semi-

Confined
2011 Upgrade 70-100 TBD Not yet operational

AT-12 Intermediate
Lower Semi-

Confined
2011 Upgrade 70-100 TBD Not yet operational

AT-13 Intermediate
Lower Semi-

Confined
2011 Upgrade 70-100 TBD

As of December 2011, pumping at
approximately 150 gpm

Ft bgs = feet below ground surface
Gpm = Gallons per minute
TBD: To be determined
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3.0 SITE GEOLOGY AND HYDROGEOLOGY

3.1 GEOLOGICAL AND HYDROGEOLOGICAL SETTING

This section provides a discussion of the site conceptual model of the geology and hydrogeology at the

NIROP facility and ACP, much of which was taken from earlier AMRs and updated and refined based on

findings from the United States Geological Survey (USGS) document “Evaluation of the Contributing Area

for Recovery Wells at the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota” (Davis, 2007).

The data presented in the USGS report and in this section were collected during completion of the 2001

upgrade to the extraction system (see Section 2.1.3). The data shown on the figures was generated

based on well-planned, comprehensive, site-wide collection of water level data under both pumping and

non-pumping conditions in 2001. This data is of value and is presented in this 2011 AMR because of its

value in determining contaminant transport pathways and flow regimes.

The hydrogeology in the vicinity of the NIROP facility includes four aquifers or flow zones that govern

groundwater movement through the shallow subsurface. These aquifers are, from shallow to deep, the

Pleistocene Age unconsolidated drift aquifer/fluvial zone, Ordovician Age Prairie Du Chien bedrock

aquifer, Silurian Age Franconia/Ironton/Galesville aquifer, and the Cambrian Age Mount

Simon/Hinckley/Fond du Lac aquifer. Descriptions of the unconsolidated aquifer zone and PC aquifer are

summarized below and shown on Figure 3-1. The Quaternary and late Ordovician sections of the

generalized stratigraphic column was modified (see red text and red lines on Figure 3-1) based on

NAVFAC interpretations of the Anoka County Geologic Atlas, Part A, Geology (in progress). Older

aquifers are not part of the NIROP monitoring program and are not discussed further.

3.1.1 Unconsolidated Aquifer Zone and Aquitards

The Pleistocene Age unconsolidated drift/fluvial aquifer zone consists of glacial drift cut by ancestral

Mississippi River channel deposits. It typically consists of three aquifers: 1) a shallow zone unconfined

aquifer consisting of predominantly shallow drift/fluvial sands with intermittent silt and clay; an intermittent

aquiclude (or a series of aquicludes controlled by channel deposition) that separates the shallow zone

from the intermediate semi-confined zone; 2) intermediate zone semi-confined aquifer; consisting

predominantly of sand, with defined areas of clay/silt controlling permeability; and 3) deep zone aquifer:

head data confirms a deep confined or semi-confined aquifer (deep drift and/or fluvial material). In

isolated areas of the ACP, where confining units are absent, the entire unconsolidated unit acts as a

single unconfined aquifer. The zones of preferential groundwater flow within the drift/fluvial deposits
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consist primarily of sand and gravel and vary significantly in thickness and hydraulic connection

throughout the site.

Although monitoring wells at the site have been designated as shallow, intermediate, and deep, as

described above, the hydraulic separation between these monitored intervals is variable and in some

cases absent entirely. For this reason, some wells previously classified as shallow, intermediate, or deep

were reclassified in the 2007 AMR (Tetra Tech, 2008) based on historical water level data, TCE

concentrations, lithology, and pumping test results (Davis, 2007). The USGS classification of wells

(Davis, 2007) at the NIROP is followed in this AMR.

Discontinuous low-permeability layers that vary significantly in thickness and horizontal/vertical extent

across the site can locally separate the three aquifers. Figure 3-2 shows the locations of cross-section

transects across the NIROP and ACP. Interpreted stratigraphy is shown on cross-sections A-A’

(Figure 3-3), B-B’ (Figure 3-4), C-C’ and D-D’ (Figure 3-5). Of note, aquitards are absent in the area

south of SB-11 on cross-section E-E’ (Figure 3-6).

Figure 11 from the USGS report (Davis, 2007) is presented in this report as Figure 3-7, and illustrates the

significance of the low-permeability aquitards in influencing lateral and vertical groundwater flow at the

site. Cross-section lines on this figure are from the USGS Report (Davis, 2007) and are not the same as

those presented in this report. On this figure, vertical hydraulic connections are inferred using water level

responses in well nests after the cessation of pumping during the 2001 evaluation of the updated

extraction system. Well nests in which all the wells had a similar response indicate good vertical

connections between all three shallow aquifer zones. Well nests where the water level responses were

similar in only shallow and intermediate wells and different in deep wells indicate that a good vertical

hydraulic connection exists between the shallow and intermediate zones, and that the deep well is in a

different flow zone. Well nests where the water level responses in the intermediate and deep zone are

similar and the water level response in the shallow well is different indicate a good vertical connection

between the intermediate and deep zones and indicate that the shallow well is in a different flow zone.

Well nests where shallow, intermediate, and deep wells all responded differently indicate that each well is

in a different flow zone.

3.1.2 Bedrock Aquifer and Aquitards

The upper surface of bedrock is unconformable with the overlying deposits. The youngest bedrock

formation is the lower portion of the Ordovician Age St. Peter Formation. The St. Peter Formation has
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been completely eroded in the extreme southwestern portion of the NIROP and ACP (possibly a result of

channel scouring). Since the St. Peter is of limited extent, it is not discussed further.

The underlying PC Formation consists of the Shakopee Dolomite and underlying Oneota Dolomite, which

have a combined thickness ranging from 100 to 140 feet. Much of this bedrock aquifer is dolomitic

limestone with cavities and joints lined with quartz and calcite. The upper part of the PC aquifer may be

porous to cavernous (Theil, 1944).

3.2 HYDROGEOLOGY

The water levels for pumping and non-pumping conditions discussed in this section were originally

reported in Table 3 of Davis (2007). Clay and silt layers are influential in redirecting groundwater flow,

especially near the southwestern corner of the NIROP building. Under both non-pumping (Figures 3-8,

3-10, and 3-12) and pumping conditions (Figures 3-9, 3-11, and 3-13), groundwater flow across the site in

the drift/fluvial aquifer zone varies from south-southwest to west. It should be noted that the hydraulic

gradient along the river is in some cases parallel to the river, and may be away from the river in some

reaches. The hydraulic features observed during natural (non-pumping) flow conditions (Figures 3-8,

3-10, and 3-12) are generally observable during pumping conditions (Figures 3-9, 3-11, and 3-13),

although these features are modified by pumping.

3.2.1 Shallow Groundwater Flow Patterns

The shallow zone is present across the entire site (Figures 3-8 and 3-9). Intermediate and shallow clays

(where present) form the base of the shallow flow zone, and where clays are absent, vertical connections

likely exist between all flow zones (Davis, 2007). There are three major hydraulic features in the shallow

flow zone: (1) an area of increased hydraulic gradient, (2) a groundwater high in ACP adjacent to East

River Road (ERR), and (3) a local groundwater low in the southern portion of the site near wells 19-S and

MS-52S (see Figure 3-8).

The area of increased hydraulic gradient is caused by a ridge feature in the shallow to intermediate zone

that trends in an arc south-southeast across the site (Figures 3-8 and 3-9). The ridge feature, as referred

to in previous documents, is likely an abandoned stream channel filled with fine-grained sediments.

Groundwater flow is influenced by the clay ridge feature in the shallow flow zone near the southwest

corner of the NIROP building. Groundwater is projected to flow west and around the clay ridge in the

area of AT-7 and AT-8 (Figure 3-8 and 3-9). The horizontal and vertical extent of clay layers decrease

from ERR towards the Mississippi River, resulting in a vertically extensive sand. Groundwater moves
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upwards from the intermediate and deep zones and commingles with shallow groundwater in this area

(Davis, 2007). The location of the ACP groundwater high is where clay layers begin to thin and vertically

extensive sands dominate the lithology (Figure 3-5). The upgradient end of the groundwater high begins

at the northern end of the clay ridge feature and fans out south, west, and east into the higher-

permeability sediments in ACP (Figure 3-6). The higher-permeability sediments (i.e., vertically extensive

sands) are present in ACP until just north of MS-45S and MS-41S, which is where the intermediate silt

layer begins (Figure 3-6). The intermediate silt layer hydraulically separates the deep and shallow zones.

The third feature present in the shallow flow zone is a local groundwater low in the area of 19-S and

MS-52S (Figures 3-7 and 3-8). The orientation of the groundwater low suggests that groundwater flow is

being diverted around the clay ridge feature, with flow on the downgradient side of the ridge wrapping

around the ridge and flowing south southwest along the south end of the site.

The cones of depression for AT-7, AT-8, AT-9, and AT-5A are evident under pumping conditions

(Figure 3-9). When pumping, AT-5A appears to decrease the extent of the adjacent groundwater high in

ACP. The comparatively large zone of depression is the result of the restricted groundwater flow

associated with the ridge feature and clay/silt layers in this area.

3.2.2 Intermediate Groundwater Flow Patterns

Clay layers in the intermediate flow zone are not sufficiently permeable to transmit groundwater, and

where intermediate clay is present, the intermediate flow zone is not present (Davis, 2007). Intermediate

zone groundwater reaches the ACP area by passing through a high permeability channel between the

intermediate clays and silt within and southwest of the NIROP Building (Figure 3-10) and also migrates

vertically upward. This channel carries the bulk of contaminants from the NIROP source area(s) and is

the critical controlling depositional feature at NIROP. The overall groundwater flow direction in the

intermediate zone is to the southwest (Figures 3-10 and 3-11). The three new extraction wells are

installed within this channel.

Figure 3-11 shows the groundwater contours under pumping conditions for intermediate zone wells.

AT-3A is no longer operating. New extraction well AT-13 (not shown on figure) is in operation at a

pumping rate of approximately 150 gpm, effectively replacing AT-3A until the pumping test analysis is

complete. New extraction wells AT-11 and AT-12 (not shown on figure) will soon be in operation, and the

zone of influence will be re-evaluated in the next AMR. However, the new extraction wells are shown on

Figure 3-2 for reference.
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A hydrogeologic feature in the intermediate zone in the vicinity of 12-IS, 13-IS, and AT-10, which appears

to be associated with a gravelly sand deposit (Figure 3-3), is referred to as the "nose" because of its

potentiometric surface profile. The “nose” is present under both non-pumping (Figure 3-10) and pumping

conditions (Figure 3-11). Another feature in the intermediate zone, a local groundwater low in southern

ACP, is similar to, but not as sharply defined as, a similar feature in the shallow zone under non-pumping

conditions. As in the shallow zone, the low in the intermediate zone indicates that groundwater flows

from the portion of the BAE Systems site east of MS-51I and MS-52I and is channeled toward the

southern edge of ACP, then discharges to the Mississippi River.

The cone of depression for AT-10 is narrow and steep. Drawdowns due to extraction well pumping on

both sides of the “nose” greatly enhance this feature under pumping conditions (Figure 3-11) compared to

non-pumping conditions (Figure 3-10), which indicates that some large-scale hydraulic variability exists

within the intermediate flow zone in this localized area. It could be a high-permeability zone of

preferential flow that has a much smaller hydraulic response to extraction well pumping than nearby

lower-permeability aquifer sediments, or it could be a discrete permeable zone that pinches out to some

degree in the downgradient and lateral directions, allowing a buildup of hydraulic head that is not readily

dissipated.

3.2.3 Deep Groundwater Flow Patterns

Groundwater flow in the deep portion of the unconsolidated aquifer is southwest across the study area.

There is some undulation of potentiometric surface contours in the ACP area, and it appears that an area

of decreased deep groundwater gradient is present near the southwestern corner of the NIROP building,

similar to the characteristics of the intermediate flow zone under non-pumping conditions (Figure 3-10) in

this area. The USGS report (Davis, 2007) outlines three possible reasons for the increased gradient and

similarity to the overlying intermediate zone: (1) increased permeability in both zones independently

causing the flattening, (2) increased permeability in both zones and a vertical connection between the

zones, or (3) upward flow from the bedrock zone into the deep zone. Similar to the overlying intervals, a

trough feature is also present in the deep zone in the southern end of ACP (Figures 3-12 and 3-13),

which channels groundwater towards the river.

Figure 3-13 shows groundwater contours under pumping conditions for deep zone wells. The wide cone

of depression for AT-5B is readily apparent on Figures 3-3 and 3-13. The USGS report (Davis, 2007)

shows a cone of depression under AT-3A in the deep zone as a result of either water moving vertically

upward at AT-3A from the deep zone, or the relatively long screen length, which may extend into the
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deep zone. This will be re-evaluated in the next AMR, when the new extraction wells AT-11, AT-12, and

AT-13 are pumping.

3.2.4 Bedrock Groundwater Flow Patterns

Schoenberg (1990) observed that, regionally, the PC bedrock aquifer is highly transmissive and has a

hydraulic connection both with the overlying unconsolidated aquifers and the major river. At a site

approximately one mile north of the NIROP along the Mississippi, Schoenberg (1994) observed

groundwater flow conditions similar to those encountered at the NIROP site from 1989 through 1990. At

distances greater than approximately 500 feet from the Mississippi River, a downward or horizontal flow

component existed in unconsolidated aquifers, signifying recharge to the underlying bedrock aquifers.

Closer to the Mississippi River (i.e., within 500 feet), an upward component of flow existed in all the

aquifers, indicating that groundwater is discharging from the bedrock and unconsolidated aquifers into the

alluvium and overlying Mississippi River. This is verified by NIROP data. Groundwater in the PC aquifer

migrates to the south-southwest across the NIROP and ACP. Little change is noted between the

potentiometric surface under non-pumping and pumping conditions because the hydraulic connection

between the bedrock and drift/fluvial flow systems over most of the site is fairly restricted. The limited

number of bedrock wells and associated water level data do not allow for a detailed determination of

bedrock groundwater flow patterns across the study area. Therefore, representative maps of

groundwater flow through these aquifers are not presented. However, Figure 3-14 shows bedrock wells

and associated groundwater elevation data.

3.2.5 Vertical Groundwater Migration

Hydraulic Head Differentials

Pumping and non-pumping water levels from the USGS report (Davis, 2007) were used to evaluate

hydraulic head differentials. Figure 3-15 [Figure 15 from Davis (2007)] shows hydraulic head differentials

under non-pumping conditions. On Figure 3-15, a negative value indicates a downward gradient and a

positive value an upward gradient. In summary, a downward gradient is noted around the southwest

corner of the NIROP building (source area); and an upward gradient is noted in ACP south and west of

the controlling clay ridge.



Red text and lines are modifications to the Quaternary and late Ordovician portions of the 
stratigraphic column made by NAVFAC based on interpretation of data obtained from the 
Anoka County Geologic Atlas, Part A, Geology (in progress).

FIGURE 3-1

STRATIGRAPHIC INFORMATION
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA
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4.0 SUMMARY OF OPERATION AND MAINTENANCE - 2011

4.1 HISTORIC OPERATION AND MAINTENANCE RESPONSIBILITY

The United States Army Corps of Engineers (USACE) was responsible for O&M of the complete

groundwater extraction and pretreatment system from start-up of the system in September 1992 through

April 12, 1993. On April 13, 1993, BAE Systems assumed responsibility for O&M of the remediation

system through mid-1999. During this time, BAE Systems arranged service contracts with other

companies for monitoring and preventative and emergency maintenance of the system. From mid-1999

until April 13, 2000, Morrison Knudsen (MK) served as the general O&M contractor for the Navy. Since

April 13, 2000, Bay West, Inc. has been the general O&M contractor for the NIROP Fridley treatment

system. Data gathered to document O&M of the remediation system are summarized in the 2011

monthly System Reports (Appendix A-3).

4.2 EXTRACTION WELLS AND PUMPS

Groundwater extraction wells have operated nearly continuously since start-up in September 1992.

Temporary shutdown of individual wells, or of the complete extraction well system, is necessary for

regular maintenance or repair of the wells, piping, or pretreatment system. Procedures have been

developed and implemented by the O&M contractors to clean the extraction wells, pumps, and piping

system to control the buildup of scale and other materials in the system. O&M records indicate that the

maintenance procedures have been moderately successful in maintaining the flow rates. Regular

inspection and maintenance of the system components have proven necessary to maintain an optimum

total flow rate for the extraction well system.

It is important to take into account, design basis and infrastructure condition of the remediation system as

a whole. The extraction well that was performing the bulk of contaminant removal (AT-3A) essentially

was rendered useless by a combination of aged well screen and silted-up aquifer materials around the

well screen. It had essentially reached the end of its economic life. Because of this, the Navy installed

three new extraction wells to replace one.

The 2011 operational effectiveness and pumping rate information for each extraction well is summarized

in Table 4-1. Table 4-2 summarizes significant periods of interrupted pumping operations, the cause, and

the corrective action taken for each well during 2011. To provide a historical perspective on extraction

well pumping rate information, Figures 4-1 through 4-7 show daily pumping rates for extraction wells
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AT-3A, AT-5A, AT-5B, AT-7, AT-8, AT-9, AT-10, and AT-13 (shown on the AT-3A graph) from June 1,

2001, through December 31, 2011. Pumping rates for calendar year 2011 are also shown on each figure.

Periods of decreased (as opposed to interrupted) pumping operations are not shown on Table 4-2 and

are explained below. In 2011, extraction wells that operated outside their ideal operating range (for a

significant period of time) included AT-3A, AT-5A, AT-5B, AT-7, and for shorter periods of time, AT-8,

AT-9 and AT-10. AT-5A and AT-5B were unable to be brought back up to their ideal operating ranges in

2011 despite regularly scheduled maintenance efforts conducted by Bay West and subcontractors.

Operational issues are explained in detail below. Although attempts were made to redevelop AT-3A, the

flow rate remained below the minimum operating goal; therefore, AT-3A was taken out of service in

September 2011. During September 2011, AT-11, AT-12, and AT-13 were installed as replacements.

AT-13, closest to AT-3A, was brought online as its replacement on November 14, 2011, at a temporary

rate of approximately 80 gpm. AT-13 was pumping at approximately 147 gpm during the last week of

calendar year 2011. The new wells are in the final pre-operational testing evaluations and it is anticipated

they will be brought online sometime during Spring 2012.

In October, the flow rate for AT-5A decreased to below the minimum operating goal of 138 gpm. Upon

inspection, it was determined that the extraction pump was producing a flow rate less than that predicted

by the manufacturers pump curve based on operation pressures. Further investigation into the cause of

this has been scheduled.

The flow rate for AT-5B remained below the minimum operating goal of 70 gpm for all of 2011. Upon

inspection, it was determined that the extraction pump was producing a flow rate less than that predicted

by the manufacturers pump curve based on operation pressures. After several attempts to clean the

extraction lines, the pumping rate remained below the minimum. BayWest continues to try to resolve the

issue.

In January, the flow rate for AT-7 decreased to below the minimum operating goal. The pump end was

replaced and the drop pipe was cleaned. These actions eventually brought the flow rate back within the

minimum-ideal operating range. The flow meter for AT-7 was not functioning from October 22 through

December 22, 2011; therefore, there is no daily pumping data from this interval. However, manual flow

measurements during scheduled maintenance visits confirmed that the flow rate remained within the

minimum-ideal operating range.

The flow rate for AT-8 decreased below the minimum operating goal of 10 gpm in early January. It was

concluded that the drop in the pumping rate and sporadic electrical faults were due to a decline in the
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wells specific capacity caused by accumulation of silt and scaling debris on the well screen and adjacent

aquifer material. Redevelopment commenced January 25, 2011, and the well was brought back online

February 17, 2011. Upon startup, the flow rate for AT-8 was within the minimum-ideal operating range.

In May, the flow rate for AT-9 decreased below the minimum operating goal. The well was redeveloped

in July, and brought back online in August. The pump began to fault out sporadically after being brought

back online. After further downtime in September and October, the pump/motor assembly was replaced

and the pump was returned to service, and was pumping within the minimum-ideal operating range.

In January, the flow rate for AT-10 decreased to below the minimum operating goal. Upon inspection, a

broken coupler was discovered and repaired, and the extraction line was cleared of debris in February.

These actions brought the flow rate back up above the minimum. The flow rates for the remainder of the

extraction wells were able to be brought back to within the minimum-ideal operating range.

The main interruptions to flow rates in 2011 were caused by fouling of wells and piping and AT-11, AT-12,

and AT-13 installation activities, as well as pump testing. The most significant disruption in pumping was

caused by the well installation activities in September and October, along with the pump testing in

December. Due to the fouling of wells and piping reducing flow rates since the extraction system start-up,

the Navy developed and has implemented a plan for improving operation and preventative maintenance

functions (i.e., the modified redevelopment routine).

The modified redevelopment routine (Super Soak) consists of Unicid® acid and surge block

redevelopment combined with an extended soak period (approximately 4 weeks) at a low pH. The acid

treatment objective is to dissolve the iron-based encrustation buildup on the well screen and within the

pore space of the screened interval’s surrounding sand pack and/or the pore space of the surrounding

aquifer material. The surge block redevelopment is done following the acid treatment product that is

added to the well, which allows the acid treatment product to be forced into the material surrounding the

screen. Some wells are constructed such that the aquifer material was used as a natural sand pack;

other wells have engineered sand packs. It is unknown to what extent the acid treatment material is able

to penetrate the material (sand pack or native aquifer material) surrounding the well screen.

Bay West subcontracted E.H. Renner to redevelop the wells and to pull and clean the pumps and

groundwater extraction lines when necessary to maintain adequate flow. The effectiveness of this

development technique involving extended acid treatment and surge block redevelopment continues to

be under review by Bay West and the Navy. The most important criterion in this evaluation is the

documented response after treatment.
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The depth to groundwater in the extraction well that will be redeveloped is measured and is used to

calculate the pre-redevelopment specific capacity. The drop pipe and pump are then removed and

inspected to determine if cleaning or replacing is appropriate and the extraction pump is placed in an acid

solution and the screen is wire brushed from approximately 5 feet above the static water level to the

bottom of the well screen. Any debris is air lifted out and containerized. The Unicid Acid and catalyst are

added and the well is then surged for a minimum of two hours. If the pH is above 3, 30% of the original

amount of Unicid Acid is added, surged for a minimum of 2 hours and then pH is checked. If the pH is

below 3, then redevelopment is complete for the day. Upon returning to the site on the following day, the

pH is checked and if it is above 3, 30% of original amount of Unicid is added and the surging procedure is

repeated. If pH is still below 3 after 20 – 30 minutes of surging, redevelopment is complete because the

chemistry has stopped reacting with debris. The low pH water is then air lifted out of the well and the

extraction well pump and drop pipe are reinstalled, and the static water level elevation is recorded. The

well is then returned to service at the desired flow rate and the groundwater elevation is measured the

next business day and weekly thereafter. If pH is greater than 3 then the redevelopment procedure is

repeated. Specific capacity calculations are updated as data becomes available for comparison of pre-

redevelopment values with post-redevelopment values.

During initial redevelopment efforts, each extraction well was typically treated between 2 and 4 times

before pH remained at 3 after surging. After several redevelopment events, pH criterion were achieved

on the first return trip (i.e., the second day of redevelopment), regardless of the number of treatments the

well required previously. Upon returning the well to operation, the boost in specific capacity was not

observed (i.e., little or no improvement in well performance was achieved). The working theory of why the

boost in specific capacity was not observed is the material (i.e., debris) responsible for well fouling

extends some distance beyond the well screen. By surging alone, the Unicid chemistry is not able to be

distributed the full distance of the debris field. The Unicid reacts with debris it contacts. However, in the

less than 24-hour time period between site visits with traditional redevelopment, not enough debris

dissolves to result in a pH change and a debris wall beyond the distance the Unicid has treated results in

continued poor well performance. By leaving the Unicid chemistry in the well longer (Super Soak),

additional debris removal would be achieved as the chemistry was distributed by diffusion and dispersion.

The Super Soak is basically the same methodology as the traditional redevelopment, with a couple of

exceptions. These exceptions are:

1. The target pH is 1.5 to 2, not 3. The amount of Unicid granular added is a field estimate of what it will

take to achieve this objective.
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2. The pH checks and surging events have been done on both a once a week basis and a twice a week

basis.

3. The decision to add more Unicid during a follow-up visit is based on whether the pH is above 2, not 3.

The Super Soak is an evolving process. It has not been established that the additional cost and lengthier

period of extraction well down time associated with the longer Super Soak is supported by a

corresponding improvement in well performance. An increase in specific capacity is only one benchmark

in evaluating the success. A more important benchmark may be the rate at which capacity declines after

the redevelopment event is complete. For example, a result which shows a higher increase in specific

capacity recovery, but also a rapid decline afterwards, may not be as effective as a redevelopment event

that has a smaller increase in specific capacity, but a much more gradual decline thereafter. This is a

longer term evaluation which isn’t compressible in the time period associated with the 2011 AMR.

Field data sheets from redevelopment activities are included in Appendix A-4. As of publication of this

AMR, NAVFAC has determined, based on decisions with our operating contractor that the Navy is

switching over to phosphoric acid as the treatment base medium:

 Phosphoric acid was originally used at NIROP as an alternative to hydrochloric acid (HCl).

Phosphoric acid is less aggressive on metal components than HCl.

 Bench testing was done to compare the dissolution rate of debris in phosphoric acid and in Unicid.

Qualitative observations suggest phosphoric acid is more effective than Unicid at dissolving NIROP

debris in a shorter period of time.

 Phosphoric acid was recently used to redevelop extraction wells at another site where Bay West

provides O&M services. Specific capacities returned to their 2006 levels after redevelopment was

complete. However, additional monitoring is necessary to determine the rate at which specific

capacity declines over time.

The following is a summary of redevelopment activities for 2011:

AT-8 was redeveloped in January and February of 2011, and the extended soak treatment was

terminated based on an assessment of field data collected and the conclusion that communication with

the aquifer has been sufficiently restored. The pumping rate was returned to within the minimum-ideal

operating range for the remainder of 2011.
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AT-9 was redeveloped in July of 2011, and the extended soak treatment was terminated based on an

assessment of field data collected and the conclusion that communication with the aquifer had been

sufficiently restored. After being brought back online, the pump began to fault sporadically. After further

downtime in September and October, the pumping rate was returned to within the minimum-ideal

operating range.

4.3 GROUNDWATER EXTRACTION

Approximately 6.2 billion gallons of groundwater have been pumped from the extraction wells at NIROP

Fridley from the start-up of the system in September 1992 through December 2010 (Appendix B-1,

Column C). The 6.2 billion gallons is the sum of 3.2 billion gallons pumped and discharged to the sanitary

sewer prior to November 1998, plus approximately 3.0 billion gallons treated by the system after

November 1998. In 2011, approximately 147 million gallons of groundwater were extracted, a decrease

of approximately 19 million gallons from 2010. Based on cumulative totals, the average flow rate for the

seven wells currently in operation was 280 gpm in 2011 [147 million gallons/(365 days * 24 hours *

60 minutes)], which is lower than the average system flow rates for recent years.

The flow rates from 2000 to 2011 are reported for each well and the total flow rates for all wells are shown

in Table 4-1. The flow rates in Table 4-1 have been recalculated to factor in periods of time that

extraction wells were not operating. In AMRs prior to 2002, downtime was ignored in these calculations;

however, the approach was changed to reflect the "effective" or normalized pumping rate. This is noted

on Table 4-1 and is believed to be a more representative indicator of the system's overall impact on the

groundwater flow field over the course of 2011. Flow rates for each extraction well, number of gallons

removed each month from each extraction well, and total number of gallons pumped from each extraction

well are included in the 2011 Annual Water Use Report (Appendix B-2).

A consensus was reached in the July 2008 Technical Subcommittee meeting between the Navy, MPCA,

and U.S. EPA in determining the “ideal” and “minimum” operational goals for each extraction well. These

two flow rates for each well are plotted on Figures 4-1 through 4-7 and are included in Table 4-1. Overall,

the extraction system performed at approximately 57 percent of its ideal operational goal and at

70 percent of its minimum operational goal in 2011. These relatively low operational goal percentages

are mainly due to the increased system downtime associated with system upgrades, such as the

abandonment of AT-3A (planned for September 2012) and the installations of AT-11, AT-12, and AT-13,

as well as the pumping tests at these new wells. Table 4-2 lists all of the periods of extended downtime

in 2011, along with the causes for these periods, and the resolution to each issue.



TABLE 4-1

SUMMARY OF OPERATIONAL EFFICIENCIES AND PUMPING RATE INFORMATION FOR EXTRACTION WELLS
2011 ANNUAL MONITORING REPORT

NIROP FRIDLEY, MINNESOTA

Days Pump 
was 

Operational 
in 2011(1)

Operational 
Percentage 
During 2011

Total Volume 
Pumped in 

2011(2)      

(million 
gallons)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

AT-1A* NA NA NA 43.4 12.3 NA NA NA NA NA NA NA NA NA NA NA NA NA
AT-2* NA NA NA 8.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

AT-3A/AT-13 229 63 23.0 248.3 153.8 175.2 112.3 150.4 135.2 141.4 135.9 110.1 90.2 39.0 50.2 40-65 135 115
AT-4* NA NA NA 32.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
AT-5A 240 66 52.4 152.8 125.4 150.5 86.0 115.0 117.4 115.7 139.9 112.9 130.8 88.1 99.9 115-165 162 138
AT-5B 269 74 23.2 88.2 56.5 90.9 56.1 69.8 77.4 81.5 80.3 75.3 81.2 66.0 44.6 40-70 82 70
AT-7 236 65 12.9 NA 18.7 30.7 25.7 23.6 19.3 35.1 32.7 26.1 40.0 43.2 22.0 20-55 46 37
AT-8 237 65 4.6 NA 8.6 5.9 12.8 10.6 6.2 13.6 12.7 9.9 13.1 13.7 9.4 10-25 15 10
AT-9 216 59 36.4 NA 55.3 119.7 83.1 106.4 97.3 91.8 80.8 121.3 124.0 115.0 78.5 70-150 150 125

AT-10 260 71 7.6 NA 5.9 19.7 13.9 21.5 24.6 19.5 17.1 18.3 16.9 18.5 15.9 15-30 23 20

160.1 574 437 593 390 497 477 499 499 474 496 384 321 613 515

gpm - Gallons per minute.
1  Total number of operational days was provided by Bay West correspondence.
2  Total volume for each extraction well can be found in the 2011 DNR Annual Report of Water Use (Appendix B-2).
3  Flow rates were calculated by factoring in downtime (i.e., periods when the system was not operational).
4  Range of flow rates are the typical (not comprehensive) range over which the well operated during 2011.
5  Ideal and Minimum Operating Goals were determined by Partnering Team consensus for each well in July 2008 (see Figures 4-1 thorugh 4-7).
NA - Not applicable or not available.
* Extraction wells removed from system and grouted closed.

Total 

Minimum 
Operating 

Goal(5) 

(gpm)

Range of 
Actual 2011 

Flow 
Rates(4)  

(gpm) 

Extraction 
Well

Operational Efficiency
Ideal 

Operational 
Goal(5) 

(gpm) 

Average Flow Rate(3) (gpm)
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SUMMARY OF SIGNIFICANT PERIODS OF INTERRUPTED PUMPING OPERATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

PAGE 1 OF 4

Extraction
Well

Interrupted Period Cause (1) Corrective Action(1)

Beginning
Date

Ending
Date

AT-3A 4/12/2011 4/14/2011 Piping was found to be
leaking.

Leaking pipe was replaced.

5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.

AT-5A 5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.
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Extraction
Well

Interrupted Period Cause (1) Corrective Action(1)

Beginning
Date

Ending
Date

AT-5B 5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.

AT-7 5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

5/16/2011 5/30/2011 Pump will not restart. The pump end and flow meter
transducers were replaced, and the pump
was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.
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Extraction
Well

Interrupted Period Cause (1) Corrective Action(1)

Beginning
Date

Ending
Date

AT-8 1/1/2011 1/24/2011 Pumping below the
minimum flow rate and
faulting out sporadically.

An extended redevelopment procedure
will be initiated.

1/25/2011 2/17/2011 Pump shut off for
redevelopment.

The extended redevelopment procedure
initiated to remove build-up on the well
screen.

5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.

AT-9 5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

5/31/2011 8/15/2011 Pump faulting out
sporadically due to low
recharge rate in well.

Well was redeveloped and brought back
online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.
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Extraction
Well

Interrupted Period Cause (1) Corrective Action(1)

Beginning
Date

Ending
Date

AT-10 5/2/2011 5/16/2011 Scheduled maintenance. Pipe cleaning activities were completed,
and the system was brought back online.

5/24/2011 6/2/2011 Pump faulting out
sporadically.

The motor was replaced and the pump
was brought back online.

9/5/2011 10/21/2011 System down during well
installation.

Well AT-3A was taken out of service and
Wells AT-11, AT-12, and AT-13 were
installed. System was then brought back
online.

11/10/2011 11/13/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

11/23/2011 11/25/2011 System shut down due to
high sump alarm.

System brought back online during next
scheduled visit.

12/1/2011 12/21/2011 System shut down during
pump tests.

System brought back online following the
completion of the pump tests.

1 Information from Bay West Monthly Project Status Reports provided in Appendix A-3.
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FIGURE 4-1 
AT-3A/AT-13 DAILY PUMPING RATES  
JUNE 1, 2001 TO DECEMBER 31, 2011 

NIROP FRIDLEY, MINNESOTA 

AT-3A Flow Rate Data

Ideal Operating Goal

Minimium Operating Goal

Data from Bay West 2001-2011 monthly treatment system reports. 
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JANUARY 1 TO DECEMBER 31, 2011 

Data from Bay West 2001-2011 monthly treatment system reports. 

AT-3A was taken out of service  
September 3, 2011, and  AT-13 was  
put into service Nov. 14 2011. 
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FIGURE 4-2 
AT-5A DAILY PUMPING RATES  

JUNE 1, 2001 TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-5A Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

Data from Bay West 2001-2011 monthly treatment system reports. 
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FIGURE 4-3 
AT-5B DAILY PUMPING RATES  

JUNE 1, 2001 TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-5B Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

 

Data from Bay West 2001-2011 monthly treatment system reports. 
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FIGURE 4-4 
AT-7 DAILY PUMPING RATES  

JUNE 1, 2001 TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-7 Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

 

Data from 2001-2011 Bay West monthly treatment system reports. 
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FIGURE 4-5 
AT-8 DAILY PUMPING RATES  

JUNE 1, 2001TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-8 Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

Data from Bay West 2001-2011 monthly treatment system reports. 
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FIGURE 4-6 
AT-9 DAILY PUMPING RATES  

JUNE 1, 2001 TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-9 Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

Data from Bay West 2001-2011 monthly treatment system reports. 
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FIGURE 4-7 
AT-10 DAILY PUMPING RATES  

JUNE 1, 2001 TO DECEMBER 31, 2011 
NIROP FRIDLEY, MINNESOTA 

AT-10 Flow Rate Data

Ideal Operating Goal

Minimum Operating Goal
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JANUARY 1 TO DECEMBER 31, 2011 

Data from Bay West 2001-2011 monthly treatment system reports. 
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5.0 MONITORING RESULTS

Section 5.1 summarizes the groundwater sampling events conducted at NIROP Fridley in calendar year

2011. Section 5.2 discusses sample analysis and data validation. Section 5.3 presents a summary and

discussion of the 2011 groundwater analytical results at NIROP Fridley as well as groundwater sampling

results at the adjacent BAE area from 2011, which were provide to the Navy by MPCA. Section 5.4

presents the quarterly air emission data from the ASU that are part of the GWTF at NIROP Fridley.

5.1 GROUNDWATER SAMPLING EVENTS CONDUCTED IN 2011

Quarterly groundwater sampling was conducted at NIROP Fridley by Bay West in February, May/June,

August, and November 2011. Quarterly data was collected in 2011, rather than the typical annual

sampling round, to evaluate the effects of the decreased/intermittent function of intermediate zone

extraction well AT-3A. Quarterly sampling will be conducted for one year following startup of the newly

installed wells at AT-11, AT-12, and AT-13 to evaluate their effectiveness at containing the plume.

Table 5-1 presents the planned sampling program for each quarter in 2011, and any deviations. In

summary, 24 wells were planned for the February, May/June, and August sampling events; including

seven shallow monitoring wells, 13 intermediate monitoring wells, two intermediate extraction wells, one

deep monitoring well, and one deep extraction well. For the November sampling event, 113 wells were

proposed, including 39 shallow monitoring wells, four shallow extraction wells, 32 intermediate monitoring

wells, two intermediate extraction wells, 27 deep monitoring wells, one deep extraction well, and eight

bedrock wells. Deviations from the planned sampling list are discussed in sample summary paragraphs

below. BAE data shown in figures was collected by Arcadis and was not evaluated by Tetra Tech for

data quality.

Sample collection, handling, and analysis were performed according to the requirements of the RAWP

(Tetra Tech, 2005b). All groundwater samples were analyzed for the following VOCs: 1,1-dichloroethane

(1,1-DCA), 1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene

(trans-1,2-DCE), tetrachloroethene (PCE), 1,1,1-trichloroethane (1,1,1-TCA), TCE, and vinyl chloride

(VC). Columbia Analytical Services, Inc. performed analysis of groundwater samples.

5.1.1 February 2011 Sampling Summary

Twenty-one wells were sampled from February 14 through February 17, 2011. Shallow well MS-38S and

intermediate well 13-IS were not sampled because they were buried under snow. Shallow well MS-56S

was not sampled due to lack of recharge in the well during purging. Based on the field sampling log,
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water from the well turned black and the well went dry. During the previous sampling event (November

2010), the well also went dry and sediments were observed in the purge water.

5.1.2 May/June 2011 Sampling Summary

Twenty-three wells were sampled from May 9 through June 9, 2011. Shallow well MS-56S could not be

sampled due to lane closure permit issues.

5.1.3 August 2011 Sampling Summary

All 24 proposed wells were sampled from August 15 through August 18, 2011. There were no deviations

from the sampling plan.

5.1.4 November 2011 Sampling Summary

From November 1 through November 18, 2011, 112 wells were sampled, including 106 monitoring wells

and six extraction wells. Intermediate extraction well AT-3A was not sampled because it was

disconnected on September 3, 2011. Due to an obstruction, intermediate monitoring well 6-IS was not

sampled, but well 7-IS was sampled in place of 6-IS because of its proximity to 6-IS and it is assumed to

be screened at a similar interval. The total depths of 6-IS and 7-IS measured in November 2011 were

80.89 and 79.92 feet, respectively.

A round of groundwater levels was also collected October 31, 2011. Potentiometric surface maps

generated based on these data are presented on Figures 5-1 through 5-4. Professional judgment was

exercised to generate contours around the clay ridge in the shallow and intermediate zones. In addition,

potentiometric contours delineating the cones of depression around extraction wells AT-7, AT-9, AT-10,

and AT-5B are a lighter shade of blue to indicate probable decreased well efficiency. Current and

historical groundwater level data are provided in Appendices C-1 and C-2, respectively.

5.1.5 Groundwater Sampling Procedures

Monitoring wells were sampled in 2011 according to procedures outlined in the RAWP (Tetra Tech,

2005b). This section summarizes these procedures and provides an evaluation of the sampling results

consistent with the criteria defined in the RAWP. Prior to sampling, monitoring wells were purged using

submersible pumps. The pump intake was lowered to just below the top of the water column. Samples

were collected after stable conditions (i.e., successive purge volumes within the acceptable ranges of

±0.1 degrees Celsius [°C], ±5 percent specific conductance, ±0.1 pH units, and less than 5 nephlometric
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turbidity units [NTUs]) were achieved. The readings were measured within the accuracy limitations of a

YSI water-quality meter using a flow-through cell. In most cases, samples were collected after a

minimum of three standing well volumes were purged and field water-quality parameters had stabilized

(as defined above). For wells at which parameters did not stabilize within three well volumes, five well

volumes were purged, and the wells were sampled in accordance with the RAWP.

5.2 SAMPLE ANALYSIS AND DATA VALIDATION

All VOC analyses were performed using SW846 Method 8260. Certain data points reported

concentrations greater than estimated quantitation limits and estimated concentrations greater than

method detection limits (MDLs) but less than the quantitation limits approved in the RAWP (Tetra Tech,

2005a). Laboratory reports for all groundwater samples are maintained by Bay West and Tetra Tech.

The analytical database and graphs of VOCs versus time from the system start-up through 2011 are

included in Appendix D-1.

The Data Quality Review (DQR) was performed to measure progress against the data quality objectives

(DQOs) and to determine whether 2011 analytical laboratory data were of acceptable technical quality for

use in decision making. The DQR began with data validation, a comparison of data quality indicators

(DQIs) to prescribed acceptance criteria. All of the results from analytical laboratory samples were

validated according to several specifications. Assignment of data qualification flags conformed to U.S.

EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review (1999) to the

greatest extent practicable for non-Contract Laboratory Program data. Measures of data completeness,

sensitivity, comparability, and representativeness were also evaluated. The DQR and data validation

letters are included in Appendices D-2 and D-3, respectively. No data from 2011 were rejected or

considered unusable.

5.3 GROUNDWATER ANALYTICAL DATA

The following sections present a summary of groundwater contamination at NIROP Fridley as well as a

statistical analysis of concentration trends over time.

5.3.1 Summary of Contaminants

Based on the results of the November 2011 sampling event (Table 5-2), TCE continues to be the primary

contaminant in terms of extent and magnitude of exceedances in the shallow, intermediate, and deep

zones under the NIROP and ACP. In the bedrock zone, PCE is the primary contaminant in terms of the

extent and magnitude of exceedances. The frequency of detection (FOD) table for November 2011
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(Table 5-3) indicates that TCE continues to be the contaminant detected most often, followed closely by

cis-1,2-DCE. As a result, TCE has been selected as the most appropriate indicator parameter for

monitoring the progress of the remediation system; however, it should be noted that total DCE

concentrations in some wells exceed TCE concentrations. All of the compounds listed in Table 5-3 were

identified as COCs in the 2005 DQOs.

There is a general correlation between wells with high total 1,2-DCE levels and those with high TCE

concentrations (Appendix D-4, Figures D-4-1 through D-4-4). This correlation is expected because

1,2-DCE is the direct breakdown product of TCE through reductive dechlorination. There are no

concentrations of DCE greater than Maximum Contaminant Levels (MCLs) outside of the TCE footprints.

Concentrations of cis-1,2-DCE are significantly greater than trans-1,2-DCE in the NIROP Fridley

monitoring wells; typical of TCE reductive dechlorination relationships.

Due to ongoing operational issues with the extraction system (most notably the September 2011

replacement of AT-3A, which resulted in the entire system being shut down for a period of time) and

variability of sampling data, including long- and short-term seasonal effects, discussions of contaminant

trends in each portion of the aquifer include both short-term trends since November 2009, and long-term

trends since the start of the monitoring program. The 2011 quarterly samples were collected to provide a

more refined picture of how contaminant concentrations were affected by decreased efficiency of AT-3A.

Figures 5-5 through 5-8 present TCE isoconcentration estimates in 2011. Fall 2009, Fall 2010, and

Quarterly 2011 TCE data points are also presented on Figures 5-5 through 5-7.

5.3.1.1 Shallow Zone

Two areas where TCE concentrations have historically been greater than 100 µg/L include the North 40

(north of the NIROP building) and the area near the southwestern corner of the NIROP building

(Figure 5-5). BAE data for UD-62S, US67-S, UD65-S, UD63-S, and UD60-S have been added to

Figure 5-5. BAE data is included in Appendix D-5. Under the North 40 area, the November 2011 results

indicate that TCE is present at concentrations above the MCL of 5 µg/L, but less than 100 µg/L. Based

on the results of the November 2011 sampling event (Table 5-2 and Appendix D-4, Figure D4-1), TCE

continues to be present at concentrations greater than 100 µg/L (significantly higher than the MCL of

5 µg/L) in 13 wells in shallow groundwater under the ERR/ACP and greater than 1,000 µg/L in two BAE

wells. Monitoring well MS-54S had an average 2011 TCE concentration of approximately 1,200 µg/L.

Some shallow zone wells in the vicinity of and downgradient of former intermediate extraction well AT-3A

had notable short-term TCE increases, from 2009 to 2010 (immediately after AT-3A began to fail),
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including AT-5A, 18-S, MS-38S, MS-49S, and MS-54S. These wells still have 2011 TCE concentrations

that remain significantly greater than 2009 TCE concentrations. The significant short-term increases in

these wells, combined with intermittent operation and eventual shutdown of extraction well AT-3A, and

lack of elevated concentrations upgradient of this area, suggest a hydraulic connection between the

intermediate and shallow zones along the eastern edge of the groundwater high in ACP, which may then

flow into the area of AT-5A. This may explain the short-term increases in AT-5A and MS-38S. MS-36S

had a slight increase from 2010 to 2011 which could be attributed to a decrease in the efficiency of

AT-3A. Wells with notable short-term TCE decreases from 2010 to 2011 include 14-IS, 26-S, MS-41S,

and MS-46S, all located near/south/southwest of AT-5A. Elevated concentrations in monitoring wells

could also be attributed to a prolonged system shutdown during the installation of the new extraction wells

during the last quarter of 2011.

In southern ACP and south of the NIROP building, cis-1,2-DCE concentrations are generally less than the

MCL of 70 µg/L, and decrease in ACP, closer to the river, except in 27-S (120 µg/L) and MS-45S

(180 µg/L). Consistent with past sampling rounds, the maximum cis- and trans-1,2-DCE concentrations

detected in shallow wells in November 2011 were along ERR and the adjacent eastern to central ACP

area. Historically, the highest total 1,2-DCE concentration in shallow wells has been in 8-S, in the North

40 area (3,404 µg/L in October 2007). Total 1,2-DCE in 8-S increased in November 2011 (217.2 µg/L)

compared with October 2010 (83 µg/L). The maximum total 1,2-DCE concentration detected for the

shallow wells in 2011 was in MS-54S (610 µg/L) in November on ERR southwest of the NIROP building,

which is the highest recorded concentration. Wells in ACP (including MS-34S, MS-36S, and MS-56S)

also have elevated total 1,2-DCE concentrations. Overall, concentrations appear to be declining or stable

for most shallow wells that have historically had elevated total 1,2-DCE levels, except along ERR where

TCE concentrations have increased due to compromised pumping at AT-3A or to a prolonged system

shutdown during the installation of the new extraction wells during the last quarter of 2011

(Appendix D-1).

Cis-1,2-DCE comprises the majority of total-1,2-DCE. Only one location, MS-54S, had a trans-1,2-DCE

concentration greater than the MCL of 100 µg/L. PCE was detected in 9-S at 7 µg/L, exceeding the MCL

of 5 µg/L. VC was detected in MS-36S at concentrations only slightly exceeding the MCL of 2 µg/L.

The reduced concentrations of chlorinated solvents in many of the ACP wells may be an indication of

naturally occurring biodegradation; source areas depleting over time; and/or extraction wells limiting

contaminant migration into ACP. Some decreases in concentrations within ACP have also been

documented due to the enhanced in-situ bioremediation (vegetable oil injection) pilot test. Locations with

contaminant concentrations that have remained the same or increased may be a result of a combination
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of the following: (1) upwelling from the intermediate zone as groundwater approaches the river, resulting

in comingling of intermediate and shallow groundwater, (2) contaminated groundwater bypassing the

extraction system to the north of AT-8, flowing from the southwestern corner of the NIROP building in the

area of MS-56S and flowing down the western side of the previously mentioned groundwater ridge in

ACP, and (3) contaminated groundwater bypassing the extraction system in the intermediate zone when

AT-3A’s operation was intermittent and/or failed, and rising to mingle with shallow groundwater in the

area of, or downgradient, of ERR. BAE groundwater data trends have not been evaluated here.

TCE has been detected in wells MS-52S and 19-S, which are located in the extreme southern portion of

ACP. The shallow zone site conceptual model, specifically the location and position of the shallow clay

ridge and its impact on groundwater flow direction (i.e., groundwater flow direction is generally oriented

perpendicular to the clay ridge) and historic groundwater flow data (Figures 3-8 and 3-9), indicate that at

least some groundwater in the MS-52S and 19-S area may originate from the FMC CERCLA site. This

may mean that commingled TCE plumes may be present at least in the far southern end of the ACP.

This issue remains unresolved at this time; however, it is anticipated that it will be addressed by the

regulatory agencies, the Navy, and BAE Systems.

5.3.1.2 Intermediate Zone

TCE concentrations were greater than 100 µg/L under the NIROP building, with the exception of MS-29I

(73 µg/L), near the western side of the main NIROP building, and in the southern portion of ACP

(Figure 5-6). Elevated concentrations (greater than 1,000 µg/L) remain at MS-33I, although an overall

decrease since 2009 has been observed, which may be due to subtle shifts in groundwater flow direction

due to intermittent operation of AT-3A. Elevated concentrations in monitoring wells could also be

attributed to a prolonged system shutdown during the installation of the new extraction wells during the

last quarter of 2011. The main TCE plume in the intermediate zone extends from the East Plating

Shop/MS-33I area in the south-central portion of the building complex southwest into the ERR/ACP area.

Monitoring well 7-IS, sampled in place of 6-IS in November 2011, had a concentration of 15,000 µg/L,

more than double that of the November 2011 TCE concentration in MS-33I. 7-IS is located just

upgradient of the line of extraction wells, and the more elevated TCE concentration in 7-IS, compared to

MS-33I, indicates that groundwater at 7-IS is likely in more direct communication with the TCE source(s)

than groundwater at MS-33I. The elevated, but much lower, TCE concentrations consistently detected in

the northern and central portions of the site suggest additional smaller release points for TCE in these

areas. Wells with consistent decreases in TCE concentrations since 2009 include AT-10, MS-32I

(southwest corner of NIROP building), MS-43I (central ACP), and MS-45I (southern ACP). Many wells in

the vicinity of and downgradient of former extraction well AT-3A had notable short-term TCE increases,
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from 2009 (immediately after AT-3A began to fail), such as 15-IS, MS-34I, MS-35I, and MS-54I, or more

gradually between 2010 and 2011, as in MS-44I. The TCE concentrations in many wells that

experienced short-term increases were the same or lower in November 2011 compared to

September/October 2009. Again, the notable short-term TCE increases near and downgradient of the

former extraction well AT-3A are likely a result of the intermittent operation and eventual shutdown of

AT-3A. Elevated concentrations in monitoring wells could also be attributed to a prolonged system

shutdown during the installation of the new extraction wells during the last quarter of 2011.

BAE data for wells UD58-I, UD66-I, UD61-I, and UD68-I have been added to Figure 5-6. No TCE

concentrations in wells designated as intermediate had TCE concentrations greater than 131 µg/L.

TCE concentration data in the south portion of the overall building has been incorporated on the

intermediate zone map, Figure 5-6. This data includes 2011 BAE monitoring data. NAVFAC MW

believes incorporation of this data is necessary to provide an accurate picture of probable TCE

groundwater concentrations beneath the NIROP slab and also provide real time control just south of the

building. It is important to note that plating room and paint room releases have affected groundwater

beneath the intermittent shallow clay unit; resulting in impacts to the intermediate semi-confined zone due

to the documented downward vertical gradient (Davis, 2007) in this area of the site.

Consistent with past sampling rounds and shallow well results, maximum overall total 1,2-DCE

concentrations detected in intermediate wells in November 2011 were found in MS-33I, as well as in other

wells under the NIROP building, along ERR, and in the adjacent eastern ACP area. It should be noted

that the concentration of total 1,2-DCE in 7-IS, which had the most elevated TCE results in November

2011, was fairly low (540 µg/L) compared to total 1,2-DCE in MS-3I (3,100 µg/L). Concentrations were

lower than MCLs in southern ACP closer to the river, and outside of the NIROP building. Both cis- and

trans-1,2-DCE concentrations greater than the MCL were confined to the area where TCE concentrations

were greater than 100 µg/L. Although there are exceedances of 1,2-DCE, overall 1,2-DCE

concentrations in most wells in the intermediate zone appear to be stable or decreasing over the long

term. Concentration changes over time for 1,2-DCE likely are influenced by the biodegradation of TCE to

1,2-DCE.

Cis-1,2-DCE concentrations in intermediate BAE RCRA wells were not elevated. Cis-1,2-DCE

concentrations in the BAE Paint Room Area wells UD62-S and UD67-S were also elevated. The UD62-S

concentration for cis-1,2-DCE exceeded 5,000 µg/L and was approximately 1,000 µg/L at UD67-S. PCE

was detected at UD62-S at concentrations of nearly 500 µg/L. The PCE concentration at UD66-I was

slightly elevated at 13.3 µg/L.
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The majority of total 1,2-DCE is generally cis-1,2-DCE in the intermediate zone. At two locations (MS-33I

and MS-32I), the proportion of trans-1,2-DCE greater than the MCL of 100 µg/L to cis-1,2-DCE were

greater or nearly equal. The only other location where trans-1,2-DCE exceeded the MCL of 100 µg/L was

7-IS, at 180 µg/L. VC was detected at concentrations greater than or equal to the MCL of 2 µg/L in

MS-33I at 38 µg/L and in 7-IS at 2 µg/L. The only location where PCE was detected in excess of the MCL

of 5 µg/L was in 3-IS at 15 µg/L.

5.3.1.3 Deep Zone

In general, contaminant levels are much lower in the deep zone than in the shallow and intermediate

zones. Historical TCE concentration data for deep groundwater indicate the presence of two distinct TCE

plumes in the deep zone, a northern plume (in the North 40 and northern portion of the NIROP) and a

southwestern plume (in the ERR/ACP area). Based on the results of the November 2011 sampling event,

TCE contamination continues to be present in the deep zone along ERR and in ACP, although

concentrations are generally an order of magnitude less than in the shallow and intermediate zones in

this area. As shown on Figure 5-7, TCE concentrations in approximately half of the deep wells decreased

from 2010 to 2011. Notable short-term TCE decreases from 2010 to 2011 were observed in 8-D and in

AT-5B. Wells with notable short-term increases from 2010 to 2011 included MS-44D, MS-36D, and

MS-43D, all located in ACP.

The maximum detection of TCE in deep zone wells in the November 2011 sampling round was in AT-5B

(210 µg/L). It is unlikely that TCE concentrations in AT-5B are a result of deep zone NIROP

contamination, because TCE concentrations in AT-5B are significantly more elevated than any monitoring

well in the deep zone. TCE was present at low levels (5.8 µg/L) in UD69-D.

Only low to trace levels of total 1,2-DCE were detected in deep wells in 2010, as has generally been the

case in recent sampling at the site. Deep drift well MS-44D had a concentration of total 1,2-DCE

(19.5 µg/L) slightly greater than AT-5B (17.8 µg/L). No cis-1,2-DCE or trans-1,2-DCE was detected in

deep wells at concentrations exceeding MCLs, including UD69-D.

PCE was detected at concentrations greater than the MCL (5 µg/L) in five deep monitoring wells - one in

the North 40 (12-D), one under the NIROP building (MS-28D), two along ERR (USGS-10 and MS-41D),

and one in ACP (MS-47D). The highest PCE concentrations (35 µg/L at 12-D and 21.5 µg/L at MS-28D)

were found north of the NIROP building and at the northern end of the NIROP building. Concentrations of

PCE in USGS-10, MS-41D, and MS-47D near ERR/ACP were close to the MCL of 5 µg/L. Some
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speculation of an off-site source of PCE having impact in the northeast portion of the site appears to be

warranted, based on PCE concentrations in this area. No VC was detected in deep wells at

concentrations exceeding MCL. No PCE or VC was detected in UD69-D.

5.3.1.4 Bedrock Prairie du Chien Wells

Eight PC wells were sampled in November 2011. Four of the wells sampled had not been sampled since

2008 or earlier (1-PC, 4-PC, 5-PC, and MS-48PC). PCE concentrations exceeded the MCL of 5 µg/L in

two wells, 2-PC and 5-PC (13 µg/L and 42 µg/L, respectively). Historically, PCE has been detected in

bedrock wells at an order of magnitude greater than PCE concentrations in the overlying zones. 2-PC is

located north of the NIROP building in the North 40 area and 5-PC is located north of the NIROP Fridley

property boundary line. PCE concentrations, although still elevated at certain locations across the site,

steadily decrease toward the Mississippi River, indicating an off-site PCE source north of the NIROP

building.

TCE was detected at levels slightly above the MCL of 5 µg/L in one well, MS-48PC (14 µg/L). The last

time this well was sampled (in October 2006) the TCE concentration was 3.6 µg/L.

5.3.2 Statistical Evaluation of Contaminant Trend Data

In addition to the qualitative trend discussions presented in Section 5.3.1, Mann-Kendall trend evaluations

were performed on TCE and total 1,2-DCE. The Mann-Kendall analyses apply to long-term trends only,

as opposed to short-term trends. The Mann-Kendall analysis was confined to annual data (fall sampling

rounds) from 2001 to the present. In some cases this includes as many as 10 values (the October 2002

data set is considered invalid by MPCA). Data reported at less than the detection limit (non-detect) were

used by assigning these results a common value (0 µg/L) that is less than the smallest measured value

(detection) in the data set. The results of the statistical trend analyses are presented in Tables 5-4 and

5-5 and are summarized in Table 5-6. The Mann-Kendall analysis compares all of the pairs of

concentration values, counts the number of pairs where values are increasing, and subtracts the number

of pairs that are decreasing. If more pairs are increasing, then an upward trend is apparent. If more pairs

are decreasing, then a downward trend is observed. The results provide a “Critical Value” and “Trend” for

alpha equals 0.20 (80-percent confidence), alpha equals 0.10 (90-percent confidence), and alpha equals

0.05 (95-percent confidence). The critical value is the value that the absolute value the test statistic must

exceed for the null hypothesis (in this case, the null hypothesis is no trend) to be rejected. The

magnitude of the critical value increases as alpha decreases. The effect of decreasing alpha is that fewer

trends are able to be identified. Discussions in this AMR reference Mann-Kendall results at the
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80-percent confidence interval, although results for the 90- and 95-percent confidence intervals are also

provided in Tables 5-4 and 5-5. The BAE RCRA wells were not included in statistical analyses.

Overall, it appears that TCE concentrations are relatively stable or decreasing in the shallow and deep

aquifer zones and in the bedrock zone. In the intermediate zone, TCE concentrations in most wells are

stable to decreasing, except for wells with notable short term increases in the area just downgradient of

former extraction well AT-3A. Concentration changes over time for total 1,2-DCE likely are influenced by

the biodegradation of TCE to total 1,2-DCE. Similar to TCE, total 1,2-DCE concentrations appear to be

stable or slightly decreasing in the shallow, intermediate, and deep drift zones and in the bedrock zone.

5.3.3 Monitoring Data – Riverside Wells

In July, August, and October 1999, MPCA collected surface water samples from the Mississippi River

adjacent to the NIROP/ACP site and water samples from the intake at the Minneapolis Water Works

(MWW). The MWW intake is approximately 0.85 mile downstream along the Mississippi River from the

NIROP site. The Mississippi River and MWW intake samples were analyzed for VOCs using the U.S.

EPA SW-846 Method 8260, with lower MDLs, by the Minnesota Department of Health (MDH) Chemical

Laboratory and by Interpoll Laboratories. No VOCs (including TCE) were detected in any of the samples.

As a result, no surface water standards or criteria were exceeded.

No additional sampling was conducted in the river by the Navy; however, in the CERCLA Five-Year

Review for OU 1, dated October 31, 2003 (Tetra Tech, 2003c), the Navy agreed to continue sampling and

reporting data from the riverside wells in lieu of future surface water sampling. The riverside wells are

monitoring wells located along the downgradient edge of ACP. The data from these monitoring wells is

compared to Minnesota Surface Water Criteria to determine whether surface water To Be Considered

objectives (TBC) for the Mississippi River are met prior to plume discharge to the river. TCE is the COC

detected most frequently in excess of surface water criteria in the riverside wells, which is consistent with

results from 2010. A summary of the detections in these wells and comparisons to applicable regulatory

criteria are provided in Table 5-7.

5.4 AIR EMISSION MONITORING DATA

Quarterly actual emissions estimates from the ASU, that are part of the GWTF at NIROP Fridley, were

completed by Bay West in 2011. The estimates are provided in Appendix A with the monthly O&M

reports and are required by MPCA operating guidelines. No quarterly emission rate estimates exceeded
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the site-specific air emission rate; therefore, it can be concluded that the GWTF operated in accordance

with regulatory requirements and no emission control measures are required.
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MS-39S
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MS-40I
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15-S

MS-36S
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7-IS(7)

8-IS
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MS-31I
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MS-43I
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MS-30D
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AT-3A
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Well ID

2007 2008 2009 2010 20135-YEAR REVIEW SAMPLING 2011 2012 2014

Deep Wells (Continued)
1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bedrock Wells
1

1 1 1 1 1

1 1 1 1 1 1 1

1

1 1

1

1 1 1 1 1

1 1 1 1 1 1 1 1

NE NE NE NE 21 100 0 105 24 24 24 113 24 24 24 107 0 104 0 107

5 90 21 106 22 100 0 107 21 23 24 112 --- --- --- --- --- --- --- ---

Notes:

1

2

3

4

5

6

7 Navy is sampling 7-IS in place of 6-IS in 2011, because 6-IS is obstructed and has not been able to be sampled.  7-IS is at a comparable depth interval and is near 6-IS.

8 An "X" indicates a well that was proposed for 2011 sampling, but a sample was unable to be collected.  See Section 5.1 for explanation of deviations.

9 PES-CW-2 is an ACP Oil injection Study Monitoring Well.  See Technical Memorandum (Parsons, November 2006) for well locations and sampling frequency.  

NE indicates that the total number of proposed wells was not evaluated for that year.

Navy is sampling MS-46S as a part of the Quarterly Monitoring Program; the well is not sampled as a part of the long term monitoring program.

AT-5B

MS-53PC

Fridley Well 13

5-PC(5)

MS-48PC

MS-50PC

2-PC

3-PC

MS-47D

MS-49D

4-PC

1-PC

MS-34D

MS-35D

MS-36D

MS-52D(1)

Navy samples to track COC migration potentially originating off site.  This is not required by regulatory agencies or the Partnering Team.

USGS 10

MS-40D

MS-41D

MS-43D

MS-44D

MS-32D

MS-33D

TOTAL WELLS 
PROPOSED
TOTAL WELLS 
SAMPLED

Goundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52S, MS-52I, and MS-52D  and possibly wells 19-S, MS-51I, and 9-D may originate from the BAE 

Systems site.  This was noted in the 1999 AMR (TtNUS, 2000b) and in each subsequent AMR.

Data from UD-63S, included pending availablility from BAE Systems and may be collected at a different time period (within approximately 6 months of AMR data).  If data are not available  20-S is sampled in its 

place.  If this is the case, 20-S will represent the plume edge at this location (i.e., in place of UD-63S).

This well has been designated to the shallow zone per the tele-con on May 13, 2002.

Well was installed in 2005.  An accelerated sampling program for this well is currently projected to establish a database.
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Shallow
2-S MS02S_20111108 November ND ND ND 0.1  J 2.5 1.7 0.26  J 1.96 ND 4.56

3-S MS03S_20111117 November 1.1 3.2 0.38  J 1.5 91 130 5.9 135.9 0.09  J 233.17

6-S MS06S_20111103 November ND ND ND ND 2.7 3.8 0.11  J 3.91 ND 6.61

7-S MS07S_20111110 November ND ND ND 0.61 4.1 10 1.2 11.2 ND 15.91

8-S MS08S_20111111 November ND 0.48  J 0.2  J 1.7 68 210 7.2 217.2 ND 287.58

9-S MS09S_20111115 November 0.55 0.09  J ND 7 40 2 0.07  J 2.07 ND 49.71

14-IS MS14IS_20111110 November ND 2.6 1.1 0.28  J 440 90 38 128 0.11  J 572.09

16-S MS16S_20111101 November ND ND ND 0.24  J 2.8 1.6 0.17  J 1.77 ND 4.81

17-S MS17S_20111101 November ND ND ND 0.17  J 4 2.3 0.11  J 2.41 ND 6.58

MS18S February ND 1.2 1.6 ND 470 99 17 116 0.26  J 589.26

MS18S_20110510 May ND 0.94  J 1.3 ND 490 57 17 74 ND 566.24

MS18S_20110816 August ND 1.2 1.9 ND 640 58 18 76 ND 719.1

MS18S_20111110 November ND 1.2  J 1.8 ND 690 69 17 86 0.2  J 779.2

MS18S_20111110-AVG November ND 1.2 1.7 ND 690 69 17 86 0.2 779.1

MS18S_20111110-D November ND 1.2 1.6 ND 690 69 17 86 0.2  J 779

19-S MS19S_20111107 November 0.24  J 0.74 0.19  J 0.93 38 3.8 0.42  J 4.22 ND 44.32

20-S MS20S_20111115 November ND ND ND ND 0.37  J ND ND ND ND 0.37

MS24S_20111103 November ND ND ND 0.23  J 17 34 1.4 35.4 ND 52.63

MS24S_20111103-AVG November ND ND ND 0.24 16.5 34.5 1.35 35.85 ND 52.59

MS24S_20111103-D November ND ND ND 0.25  J 16 35 1.3 36.3 ND 52.55

26-S MS26S_20111110 November ND 0.54 0.52 2.2 220 36 6 42 0.1  J 265.36

27-S MS27S_20111108 November ND 2.2 0.83 ND 54 120 5.7 125.7 0.14  J 182.87

MS28S_20111111 November ND 0.42  J 1.4 ND 27 100 6.1 106.1 ND 134.92

MS28S_20111111-AVG November ND 0.44 1.5 ND 28.5 110 6.45 116.45 ND 146.89

MS28S_20111111-D November ND 0.46  J 1.6 ND 30 120 6.8 126.8 ND 158.86

MS-29S MS29S_20111115 November ND 0.25  J 0.14  J 0.44  J 22 79 3.1 82.1 ND 104.93

MS-31S MS31S_20111111 November ND 0.22  J 0.12  J ND 18 25 5.8 30.8 ND 49.14

MS-32S MS32S_20111115 November ND 0.48  J 0.66 ND 19 83 24 107 0.11  J 127.25

MS-33S MS33S_20111111 November 1.6 2.1 0.3  J ND 40 21 0.65 21.65 ND 65.65

MS-34S MS34S_20111103 November ND 6.3 0.43  J ND 16 240 23 263 0.12  J 285.85

MS-35S MS35S_20111103 November ND ND ND ND 11 9.3 0.9 10.2 ND 21.2

Sample 
Event

24-S

MS-28S

18-S

Well ID SAMPLE ID
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Sample 
EventWell ID SAMPLE ID

MS36S February ND 1.7 0.68 ND 190 220 78 298 2.3 492.68

MS36S_20110510 May ND 0.95 0.53 ND 72 160 48 208 3.6 285.08

MS36S_20110817 August ND 1.4 0.73 ND 120 200 73 273 2.5  J 397.63

MS36S_20111117 November ND 1.9 0.86 ND 180 220 79 299 2.6 484.36

MS38S_20110510 May ND 3.4 2.9 ND 1400 120 91 211 ND 1617.3

MS38S_20110817 August ND 4.4 0.38  J 0.22  J 720 160 55 215 ND 940

MS38S_20111110 November ND 3.6 0.9  J ND 760 130 64 194 ND 958.5

MS-40S MS40S_20111114 November ND 0.16  J ND 0.43  J 11 0.68 ND 0.68 ND 12.27

MS-41S MS41S_20111116 November ND ND ND ND 17 3.5 0.71 4.21 ND 21.21

MS-42I MS42I_20111101 November ND ND ND 0.11  J 2.6 2 ND 2 ND 4.71

MS-43S MS43S_20111109 November ND 1.3 0.43  J ND 140 36 2.7 38.7 0.08  J 180.51

MS-44S MS44S_20111107 November ND 0.19  J 0.08  J ND 17 9.3 0.85 10.15 ND 27.42

MS45S February ND 2.1 1.6 ND 250 180 30 210 0.35 464.05

MS45S_20110509 May ND 2.1 1.7 ND 280 140 27 167 0.28 451.08

MS45S_20110815 August ND 1.7 1.8 ND 280 120 24 144 ND 427.5

MS45S_20110815-AVG August ND 1.7 1.75 ND 280 120 24 144 ND 427.45

MS45S_20110815-D August ND 1.7 1.7 ND 280 120 24 144 ND 427.4

MS45S_20111109 November ND 1.5 1.6 ND 230 180 26 206 0.14  J 439.24

MS45S_20111109-AVG November ND 1.5 1.65 ND 250 190 26 216 0.135 469.285

MS45S_20111109-D November ND 1.5 1.7 ND 270 200 26 226 0.13  J 499.33

MS46S February ND 1.1 1.2 ND 480 44 22 66 0.24  J 548.34

MS46S_20110510 May ND 0.86  J 1.3 ND 430 40 21 61 0.18  J 493.34

MS46S_20110816 August ND 0.75 1.6 ND 380 31 20 51 ND 433.35

MS46S_20111110 November ND 0.52 1.2 ND 320 26 15 41 0.15  J 362.87

MS-47S MS47S_20111108 November ND 0.12  J ND 0.28  J 18 7.3 0.69 7.99 ND 26.39

MS49S_20111108 November ND 1.2 0.37  J 0.16  J 160 38 8.1 46.1 ND 207.83

MS49S_20111108-AVG November ND 1.15 0.365 0.155 160 37.5 7.95 45.45 ND 207.12

MS49S_20111108-D November ND 1.1 0.36  J 0.15  J 160 37 7.8 44.8 ND 206.41

MS-52S MS52S_20111107 November ND ND ND 0.76  J 8.4 0.29  J 0.06  J 0.35 ND 9.51

MS54S February ND 2.5 2.5  J ND 1100 160 46 206 ND 1311.55

MS54S_20110510 May ND 1.7  J 2.6 ND 1000 150 35 185 ND 1189.3

MS54S_20110817 August ND 3.2 2.7 ND 850 160 58 218 0.43  J 1074.33

MS54S_20111117 November ND 7.9 4.5 0.55  J 1800 440 170 610 1.4 2424.35

MS-46S

MS-49S

MS-36S

MS-38S

MS-45S

MS-54S
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Sample 
EventWell ID SAMPLE ID

MS56S_20110817 August ND 9.6 1.4 ND 28 430 66 496 0.34  J 535.34

MS56S_20111116 November ND 7.5 1.4 ND 58 420 63 483 0.43 550.33

AT-5A AT05A_20111102 November ND ND 0.55 0.54 220 54 21 75 ND 296.09

AT-7 AT07_20111102 November ND 1.5 1.1 0.6 170 110 81 191 0.37 364.57

AT-8 AT08_20111102 November ND 9.8 0.82 ND 82 290 45 335 0.33 427.95

AT-9 AT09_20111102 November ND 0.59 0.22  J ND 67 59 4.2 63.2 0.08  J 131.09

PES-CW-2 PESCW02_20111107 November ND ND ND 0.29  J 17 3.8 0.32  J 4.12 ND 21.41

USGS-2 USGS02_20111110 November ND ND ND ND 7.3 2.7 0.25  J 2.95 ND 10.25

USGS-5 USGS05_20111101 November ND ND ND 0.13  J 0.17  J ND ND ND ND 0.3

Intermediate
2-IS MS02IS_20111111 November ND ND ND ND 7.5 3.5 ND 3.5 ND 11

3-IS MS03IS_20111114 November ND 0.13  J 0.23  J 15 28 14 0.26  J 14.26 ND 57.62

4-IS MS04IS_20111109 November ND 0.38  J 0.73 ND 250 40 4.9 44.9 0.1  J 296.11

5-IS MS05IS_20111109 November ND ND ND 0.14  J 2.8 0.41  J ND 0.41 ND 3.35

7-IS MS07IS_20111117 November ND ND 9.3  J ND 15000 360 180 540 2  J 15551.3

8-IS MS08IS_20111117 November ND 2.2 2.3 ND 83 58 98 156 1.5 245

10-IS MS10IS_20111101 November ND ND ND 0.61  J 0.63 0.59 ND 0.59 ND 1.83

11-S MS11S_20111115 November ND 0.64 0.28  J ND 33 130 8.5 138.5 ND 172.42

MS12IS_20111115 November ND 1.3 1.1 ND 44 34 72 106 0.52 152.92

MS12IS_20111115-AVG November ND 1.3 1.1 ND 44.5 34.5 77 111.5 0.515 158.915

MS12IS_20111115-D November ND 1.3 1.1 ND 45 35 82 117 0.51 164.91

MS131S_20110509 May ND 0.14  J 0.20  J ND 21 3.8 0.66 4.46 ND 25.8

MS13IS_20110815 August ND 0.12  J 0.2  J ND 22 2.1 0.59 2.69 ND 25.01

MS13IS_20111115 November ND ND 0.17  J ND 19 1.8 0.53 2.33 ND 21.5

MS15IS February ND 0.22  J 0.15  J 3.5 21 1.8 0.23  J 2.03 ND 26.9

MS15IS-AVG February ND 0.22 0.15 3.5 21 1.9 0.245 2.145 ND 27.02

MS15IS-D February ND 0.22  J 0.15  J 3.5 21 2 0.26  J 2.26 ND 27.13

MS15IS_20110509 May ND 0.24  J 0.19  J 3.7 23 1.6 0.30  J 1.9 ND 29.03

MS15IS_20110815 August ND ND ND 3.8 24 2 ND 2 ND 29.8

MS15IS_20111109 November ND 0.25  J 0.18  J 2.9  J 21 2.1 0.38  J 2.48 ND 26.81

16-IS MS16IS_20111107 November ND 0.18  J 0.21  J 1  J 26 15 0.59 15.59 ND 42.98

17-D MS17D_20111104 November ND 0.28  J 0.24  J ND 36 12 1.4 13.4 ND 49.92

MS-28I MS28I_20111118 November ND 4.9 1.7 ND 240 76 5.2 81.2 0.38 328.18

12-IS

15-IS

MS-56S

13-IS
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Sample 
EventWell ID SAMPLE ID

MS-29I MS29I_20111118 November ND 0.92 0.84 0.57 73 260 2.8 262.8 0.09  J 338.22

MS-30I MS30I_20111115 November ND 0.82 0.54 1.7 91 4.5 0.93 5.43 ND 99.49

MS-32I MS32I_20111118 November ND 0.61 1.9 ND 130 180 240 420 0.67 553.18

MS33I February ND 3.6  J 10 ND 2600 2000 1900 3900 33 6547.8

MS33I_20110511 May ND 2.9  J 12 ND 1500 2600 2200 4800 34 6348.9

MS33I_20110511-AVG May ND 3.1 12.5 ND 1450 2650 2100 4750 34.5 6250.1

MS33I_20110511-D May ND 3.3  J 13 ND 1400 2700 2000 4700 35 6151.3

MS33I_20110818 August ND 5.7 7.5 ND 2100 1200 1600 2800 27  J 4940.2

MS33I_20110818-AVG August ND 5.6 7.2 ND 2100 1200 1600 2800 27 4939.8

MS33I_20110818-D August ND 5.5 6.9 ND 2100 1200 1600 2800 27  J 4939.4

MS33I_20111118 November ND 7.7 7.9 ND 7000 1400 1700 3100 38 10153.6

MS34I February ND 5.7 3.5 ND 1200 360 47 407 0.80  J 1617

MS34I-AVG February ND 5.7 3.5 ND 1250 355 47 402 0.8 1662

MS34I-D February ND 5.7 3.5 ND 1300 350 47 397 0.80  J 1702

MS34I_20110511 May ND 7.9 4.9 ND 1700 420 66 486 1.6 2200

MS34I_20110817 August ND 7.6 3.8 ND 1200 280 57 337 0.9  J 1549.3

MS34I_20111118 November ND 11 2.7 ND 840 390 51 441 0.43  J 1295.13

MS35I February ND 9.6 3.7 0.28  J 840 180 36 216 0.63 1070.49

MS35I_20110509 May ND 11 4.3 0.35  J 900 210 43 253 0.73 1169.38

MS35I_20110816 August ND 11 4.6 ND 850 230 58 288 0.6 1154.2

MS35I_20111110 November ND 6.4 4.1 0.22  J 830 270 66 336 0.58 1177.3

MS36I_20111116 November ND 0.69 1.1 0.17  J 120 120 4.7 124.7 0.12  J 246.78

MS36I_20111116-AVG November ND 0.675 1.1 0.165 120 120 4.65 124.65 0.115 246.705

MS36I_20111116-D November ND 0.66 1.1 0.16  J 120 120 4.6 124.6 0.11  J 246.63

MS37S February ND 1.4 2.7 ND 23 46 93 139 0.67 166.77

MS37S_20110509 May ND 1.4 3.4 ND 15 45 85 130 0.42 150.22

MS37S_20110509-AVG May ND 1.4 3.4 ND 15.5 45 86 131 0.43 151.73

MS37S_20110509-D May ND 1.4 3.4 ND 16 45 87 132 0.44 153.24

MS37S_20110815 August ND 1.6 2.8 ND 20 46 83 129 0.52 153.92

MS37S_20111114 November ND 0.2  J 0.42  J ND 18 21 24 45 ND 63.62

MS41I February ND 0.28  J 0.29  J 3.9 24 19 0.7 19.7 ND 48.17

MS41I_20110510 May ND 0.26  J 0.34  J 4.3 28 17 0.96 17.96 ND 50.86

MS41I_20110817 August ND 0.26  J 0.23  J 3.4 22 17 0.65 17.65 ND 43.54

MS41I_20111116 November ND 0.49  J 0.64 3.1 110 27 6.2 33.2 0.09  J 147.52

MS-36I

MS-33I

MS-34I

MS-35I

MS-37S

MS-41I
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Sample 
EventWell ID SAMPLE ID

MS43I February ND 1 0.37  J ND 36 30 1 31 0.080  J 68.45

MS43I_20110509 May ND 0.79 0.33  J ND 29 22 0.87 22.87 ND 52.99

MS43I_20110815 August ND 0.62 ND ND 25 14 0.88 14.88 ND 40.5

MS43I_20111107 November ND 0.55 0.23  J ND 22 15 0.77 15.77 ND 38.55

MS44I February ND 7.9 2.6 ND 380 300 22 322 0.63 713.13

MS44I_20110510 May ND 8.3 2.7 ND 500 350 24 374 0.86 885.86

MS44I_20110816 August ND 8.7 2.5 ND 430 260 24 284 0.68 725.88

MS44I_20111110 November ND 8.5 2.4 ND 530 340 23 363 0.48 904.38

MS45I February ND 0.12  J 0.26  J 3.5 68 16 0.91 16.91 ND 88.79

MS45I-AVG February ND 0.12 0.265 3.55 67.5 16 0.92 16.92 ND 88.36

MS45I-D February ND 0.12  J 0.27  J 3.6 67 16 0.93 16.93 ND 87.92

MS45I_20110509 May ND ND 0.17  J 3.3 57 11 0.58 11.58 ND 72.05

MS45I_20110815 August ND ND ND 2.7 48 14 0.66 14.66 ND 65.36

MS45I_20111109 November ND 0.09  J 0.16  J 1.9  J 46 11 0.52 11.52 ND 59.67

MS-47I MS47I_20111108 November ND 0.32  J 0.3  J 1.9 51 16 1.3 17.3 ND 70.82

MS49I_20111104 November ND 0.26  J 0.16  J 2.6 24 1.7 0.38  J 2.08 ND 29.1

MS49I_20111104-AVG November ND 0.265 0.155 2.6 24.5 1.65 0.38 2.03 ND 29.55

MS49I_20111104-D November ND 0.27  J 0.15  J 2.6 25 1.6 0.38  J 1.98 ND 30

MS-51I MS51I_20111103 November 0.23  J 0.3  J 0.1  J 0.8 10 0.62 0.06  J 0.68 ND 12.11

MS-52I MS52I_20111107 November 0.14  J 0.32  J 0.15  J 1.1 16 3.2 0.54 3.74 ND 21.45

MS54I February ND 1.4  J 3.4 ND 1100 310 23 333 ND 1438.35

MS54I_20110510 May ND 1.8  J 4.3 1.3  J 1600 300 31 331 ND 1938.4

MS54I_20110817 August ND 1.6  J 3.5 ND 1100 220 30 250 ND 1355.1

MS54I_20111116 November ND 2.6 3 0.19  J 780 150 20 170 0.7 956.49

MS55I February ND 0.98 0.39  J ND 73 50 2.7 52.7 ND 127.07

MS55I_20110510 May ND 1 0.42  J ND 75 41 3 44 ND 120.42

MS55I_20110817 August ND 0.67 0.31  J ND 71 31 2.3 33.3 ND 105.28

MS55I_20111116 November ND 0.45  J 0.24  J ND 59 22 1.7 23.7 ND 83.39

MS56I February ND 7.9 1.3 ND 290 300 27 327 0.14  J 626.34

MS56I_20110510 May ND 8.3 1.3 ND 330 300 28 328 0.16  J 667.76

MS56I_20110817 August ND 6.3 1 ND 240 250 23 273 0.13  J 520.43

MS56I_20111116 November ND 9.5 2.1 ND 280 260 33 293 0.32 584.92

MS-56I

MS-54I

MS-55I

MS-49I

MS-43I

MS-44I

MS-45I
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VOCs (ug/L)
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DCE
TOTAL 1,2-

DCE
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AT03A February ND ND 1.6  J 5.6 1000 190 20 210 ND 1217.95

AT03A_20110609 June ND 0.43  J 1.3  J 5.4 1100 100 23 123 0.28  J 1230.41

AT03A_20110815 August ND 0.33  J 0.93  J 4.6 800 62 19 81 ND 886.86

AT10 February ND 0.57 0.57 ND 240 25 44 69 0.68 310.82

AT10_20110609 June ND 0.63 0.53 ND 220 25 43 68 0.58 289.74

AT10_20110815 August ND 0.71 0.56 ND 190 23 46 69 0.43 260.7

AT10_20111102 November ND 0.48  J 0.43  J ND 170 17 33 50 0.3 221.21

Deep
2-D MS02D_20111115 November ND ND ND 0.62 3.7 3.2 0.62 3.82 0.11  J 8.25

4-D MS04D_20111107 November ND ND ND 1.2 1.4 2.4 0.57 2.97 ND 5.57

5-D MS05D_20111101 November ND ND ND 1.4  J 0.15  J 0.34  J ND 0.34 ND 1.89

6-D MS06D_20111108 November ND ND ND 0.51 5.9 2.4 0.52 2.92 0.08  J 9.41

7-D MS07D_20111103 November ND 0.4  J 0.09  J ND 14 2.4 0.16  J 2.56 ND 17.05

8-D MS08D_20111108 November ND ND 0.12  J 3.7  J 43 4.8 0.56 5.36 ND 52.18

9-D MS09D_20111104 November 0.2  J 0.33  J 0.12  J 0.72 9.9 0.65 ND 0.65 ND 11.92

12-D MS12D_20111114 November ND ND 0.2  J 35 27 4.1 0.18  J 4.28 0.12  J 66.6

15-D MS15D_20111103 November ND 0.23  J 0.15  J 1.9 20 1.3 0.42  J 1.72 ND 24

16-D MS16D_20111107 November ND 0.22  J 0.18  J 4  J 24 4.3 0.48  J 4.78 ND 33.18

MS28D_20111111 November ND 0.21  J 0.14  J 21 22 3.8 0.19  J 3.99 ND 47.34

MS28D_20111111-AVG November ND 0.225 0.155 21.5 22.5 3.85 0.17 4.02 ND 48.4

MS28D_20111111-D November ND 0.24  J 0.17  J 22 23 3.9 0.15  J 4.05 ND 49.46

MS-29D MS29D_20111109 November ND ND ND 0.96  J 0.72 2.5 0.6 3.1 ND 4.78

MS-30D MS30D_20111114 November ND ND 0.17  J 2.1 18 3.5 0.46  J 3.96 ND 24.23

MS-31D MS31D_20111108 November ND ND ND 1.7 1.1 1.6 0.26  J 1.86 ND 4.66

MS-32D MS32D_20111108 November ND ND ND 0.79 4.7 4.7 1.6 6.3 0.11  J 11.9

MS-33D MS33D_20111110 November ND ND ND 2.3 2.7 1.1 0.15  J 1.25 ND 6.25

MS35D February ND ND 0.12  J 0.31  J 37 8.9 0.62 9.52 0.080  J 47.03

MS35D_20110509 May ND ND 0.17  J 0.21  J 28 12 0.7 12.7 ND 41.08

MS35D_20110816 August ND ND ND ND 77 13 0.99 13.99 ND 90.99

MS35D_20111114 November ND ND 0.1  J 0.22  J 20 8.4 0.58 8.98 ND 29.3

MS-36D MS36D_20111116 November ND ND ND 0.91 37 11 0.6 11.6 ND 49.51

MS-40D MS40D_20111111 November ND 0.19  J 0.12  J 0.56 15 1.1 0.46  J 1.56 ND 17.43

MS-41D MS41D_20111116 November ND 0.26  J 0.2  J 6.2 22 2.2 0.57 2.77 ND 31.43

MS-43D MS43D_20111103 November ND ND ND 1.1 16 2.7 0.6 3.3 0.09  J 20.49

MS-28D

MS-35D

AT-10

AT-3A
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VOCs (ug/L)
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE cis-1,2-DCE trans-1,2-

DCE
TOTAL 1,2-

DCE
VC TOTAL VOCS

Sample 
EventWell ID SAMPLE ID

MS-44D MS44D_20111103 November ND 0.3  J 0.16  J 0.33  J 61 18 1.5 19.5 0.09  J 81.38

MS-47D MS47D_20111107 November ND 0.25  J 0.16  J 6.6  J 29 2.3 0.52 2.82 ND 38.83

MS-49D MS49D_20111102 November 0.23  J 0.42  J 0.15  J 0.49  J 10 1.1 ND 1.1 ND 12.39

MS-52D MS52D_20111101 November 0.12  J 0.11  J 0.1  J 0.24  J 2.3 ND ND ND ND 2.87

AT05B February ND 0.56  J 0.74  J 2 420 13 14 NA  0.28  J NA  

AT05B_20110609 June ND 0.6 0.69 2.1 330 12 13 NA  0.24 NA  

AT05B_20110609-AVG June ND 0.605 0.69 2.15 325 12 13 NA  0.24 NA  

AT05B_20110609-D June ND 0.61 0.69 2.2 320 12 13 NA  0.24 NA  

AT05B_20110815 August ND 0.59 0.68 2 300 11 13 24 0.18  J 327.45

AT05B_20110815-AVG August ND 0.595 0.7 2.05 315 11.5 13 24.5 0.17 343.015

AT05B_20110815-D August ND 0.6 0.72 2.1 330 12 13 25 0.16  J 358.58

AT05B_20111102 November ND 0.64 0.55 2 210 8.9 8.9 17.8 0.17  J 231.16

USGS-10 USGS10_20111103 November ND ND ND 5.6 7.4 0.8 0.17  J 0.97 ND 13.97

Bedrock
1-PC MS01PC_20111107 November ND ND ND ND 0.49  J 2.6 0.62 3.22 0.1  J 3.81

2-PC MS02PC_20111109 November ND ND ND 13  J 2.1 0.17  J ND 0.17 ND 15.27

3-PC MS03PC_20111102 November ND ND ND 1.1 0.51 ND ND ND ND 1.61

4-PC MS04PC_20111107 November ND ND ND 1.5 0.62 3.3 0.82 4.12 0.1  J 6.34

5-PC MS05PC_20111102 November ND ND ND 42 2 0.17  J ND 0.17 ND 44.17

MS-48PC MS48PC_20111102 November ND ND ND 0.25  J 14 2.3 0.18  J 2.48 ND 16.73

MS53PC_20111102 November ND ND ND 0.66 3.7 0.37  J ND 0.37 ND 4.73

MS53PC_20111102-AVG November ND ND ND 0.64 3.75 0.36 ND 0.36 ND 4.75

MS53PC_20111102-D November ND ND ND 0.62 3.8 0.35  J ND 0.35 ND 4.77

FW13_20111118 November ND ND ND ND 0.13  J ND ND ND ND 0.13

FW13_20111118-AVG November ND ND ND ND 0.09 ND ND ND ND 0.065

FW13_20111118-D November ND ND ND ND ND ND ND ND ND ND
FRIDLEY WELL 13

MS-53PC

AT-5B



TABLE 5-3

FREQUENCY OF DETECTION AND STATISTICAL SUMMARY 
NOVEMBER 2011 SAMPLING EVENT
2011 ANNUAL MONITORING REPORT

NIROP FRIDLEY, MINNESOTA

Shallow Wells Intermediate Wells Deep Wells Bedrock Wells

Frequency 
of Detection

Range of 
Detections

Location of 
Maximum 
Detection

Frequency 
of Detection

Range of 
Detections

Location of 
Maximum 
Detection

Frequency 
of Detection

Range of 
Detections

Location of 
Maximum 
Detection

Frequency 
of Detection

Range of 
Detections

Location of 
Maximum 
Detection

1,1,1-TCA 600 200 4/38 0.24 - 1.6 MS-33S 2/30 0.14 - 0.23 MS-51I 3/27 0.12 - 0.23 MS-49D 0/6 ND ND
1,1-DCA 70 NA 24/38 0.09 - 9.8 AT-8 25/30 0.09 - 11 MS-34I 12/27 0.11 - 0.82 MS-30I 0/6 ND ND
1,1-DCE 6 7 22/38 0.08 - 4.5 MS-54S 27/30 0.1 - 9.3 7-IS 16/27 0.09 - 0.55 AT-5B 0/6 ND ND
CIS-1,2-DCE 50 70 36/38 0.29 - 440 MS-54S 30/30 0.41 - 1400 MS-33I 26/27 0.34 - 18 MS-44D 5/6 0.17 - 3.3 4-PC
PCE 5 5 20/38 0.1 - 7 9-S 13/30 0.14 - 15 3-IS 26/27 0.22 - 35 12-D 5/6 0.25 - 42 5-PC
TOTAL 1,2-DCE NA NA 36/38 0.35 - 610 MS-54S 30/30 0.41 - 3100 MS-33I 26/27 0.34 - 19.5 MS-44D 5/6 0.17 - 4.12 4-PC
TOTAL VOCS NA NA 38/38 0.3 - 2424.35 MS-54S 30/30 1.83 - 15551.3 7-IS 27/27 1.89 - 231.16 AT-5B 6/6 0.13 - 44.17 5-PC
TRANS-1,2-DCE 100 100 34/38 0.06 - 170 MS-54S 27/30 0.06 - 1700 MS-33I 23/27 0.15 - 8.9 AT-5B 3/6 0.18 - 0.82 4-PC
TCE 5 5 38/38 0.17 - 1800 MS-54S 30/30 0.63 - 15000 7-IS 27/27 0.15 - 210 AT-5B 6/6 0.13 - 14 MS-48PC
VC 0.2 2 14/38 0.08 - 2.6 MS-36S 14/30 0.09 - 38 MS-33I 7/27 0.08 - 0.17 AT-5B 2/6 0.1 - 0.1 1-PC  &  4-PC

Concentrations are expressed in micrograms per liter (ug/L). Shallow Wells: Intermediate Wells: Deep Wells: Bedrock Wells:
DCA = Dichloroethane. 14-IS AT-5A MS-41S 10-IS MS-28I MS-51I 12-D MS-30I 1-PC
DCE = Dichloroethene. 16-S AT-7 MS-42I 11-S MS-29I MS-52I 15-D MS-31D 2-PC
NA = Not applicable. 17-S AT-8 MS-43S 12-IS MS-32I MS-54I 16-D MS-32D 3-PC
MPCA = Minnesota Pollution Control Agency. 18-S AT-9 MS-44S 13-IS MS-33I MS-55I 2-D MS-33D 4-PC
MCL = Maximum Contaminant Level. 19-S MS-28S MS-45S 15-IS MS-34I MS-56I 4-D MS-35D 5-PC
ND = Not detected. 2-S MS-29S MS-46S 16-IS MS-35I 5-D MS-36D FRIDLEY WELL 13
PCE = Tetrachloroethene. 20-S MS-31S MS-47S 17-D MS-36I 6-D MS-40D MS-48PC
TCA = Trichloroethane. 24-S MS-32S MS-49S 2-IS MS-37S 7-D MS-41D MS-53PC
TCE = Trichloroethene. 26-S MS-33S MS-52S 3-IS MS-41I 8-D MS-43D
USEPA = United States Environmental Protection Agency. 27-S MS-34S MS-54S 4-IS MS-43I 9-D MS-44D
VC = Vinyl chloride. 3-S MS-35S MS-56S 5-IS MS-44I AT-5B MS-47D
VOC = Volatile organic compound. 6-S MS-36S PES-CW-2 7-IS MS-45I MS-28D MS-49D
MN HRL - Minnesota Health Risk Level 7-S MS-38S USGS-2 8-IS MS-47I MS-29D MS-52D

8-S MS-40S USGS-5 AT-10 MS-49I MS-30D USGS-10
9-S

Parameter MN HRL (ug/L) USEPA MCL  
(ug/L)
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Critical 
Value Trend? Critical 

Value Trend? Critical 
Value Trend?

Shallow Monitoring Wells
1-S -- -- -- -- -- -- -- -- -- -- 9/21/2004

2-S 5 -2 0.408 -2 6 No Trend 8 No Trend 8 No Trend 9/22/2004

3-S 5 -6 0.117 -6 6 Significant Downward Trend 8 No Trend 8 No Trend 12/4/2001

6-S 9 -10 0.179 -10 10 Significant Downward Trend 14 No Trend 18 No Trend 10/8/2003

7-S 8 -5 0.317 -5 8 No Trend 12 No Trend 16 No Trend 11/29/2001

8-S 7 -9 0.119 -9 7 Significant Downward Trend 11 No Trend 13 No Trend 12/3/2001

9-S 7 -19 0.0014 -19 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/3/2001

14-IS 10 -21 0.036 -21 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

15-S -- -- -- -- -- -- -- -- -- -- 11/29/2001

16-S 7 -14 0.025 -14 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/29/2001

17-S 10 -24 0.0185 -24 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/29/2001

18-S 9 -12 0.13 -12 10 Significant Downward Trend 14 No Trend 18 No Trend 12/5/2001

19-S 10 -39 0.000058 -39 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

20-S 10 -11 0.19 -11 11 Significant Downward Trend 17 No Trend 21 No Trend 11/28/2001

21-S 6 3 0.36 3 7 No Trend 9 No Trend 11 No Trend 11/29/2001

23-S -- -- -- -- -- -- -- -- -- -- 9/27/2004

24-S 10 -5 0.364 -5 11 No Trend 17 No Trend 21 No Trend 12/3/2001

25-S 4 0 0.625 0 4 No Trend 6 No Trend 6 No Trend 10/7/2003

26-S 10 -18 0.066 -18 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 12/6/2001

27-S 11 -3 0.438135 -0.156 0.841 No Trend 1.282 No Trend 1.645 No Trend 12/4/2001

AT-5A 10 -17 0.078 -17 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 11/27/2001

AT-7 10 -33 0.0011 -33 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/27/2001

AT-8 10 -30 0.00345 -30 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/27/2001

AT-9 10 -35 0.00047 -35 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/27/2001

MS-28S 7 5 0.281 5 7 No Trend 11 No Trend 13 No Trend 12/7/2001

MS-29S -- -- -- -- -- -- -- -- -- -- 10/20/2006

MS-30S -- -- -- -- -- -- -- -- -- -- 10/27/2006

MS-31S 7 -3 0.386 -3 7 No Trend 11 No Trend 13 No Trend 12/7/2001

MS-32S 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-33S 8 12 0.089 12 8 Significant Upward Trend 12 Significant Upward Trend 16 No Trend 12/6/2001

MS-34S 10 -23 0.023 -23 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/30/2001

MS-35S 10 -18 0.066 -18 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 12/3/2001

MS-36S 9 -4 0.381 -4 10 No Trend 14 No Trend 18 No Trend 12/4/2001

MS-38S 9 8 0.238 8 10 No Trend 14 No Trend 18 No Trend 10/15/2003

MS-39S 4 2 0.375 2 4 No Trend 6 No Trend 6 No Trend 10/15/2003

MS-40I -- -- -- -- -- -- -- -- -- -- 11/30/2001

MS-40S 9 -22 0.012 -22 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 10/9/2003

MS-41S 9 -14 0.09 -14 10 Significant Downward Trend 14 Significant Downward Trend 18 No Trend 11/30/2001

MS-42I 8 -27 0.000108 -27 8 Significant Downward Trend 12 Significant Downward Trend 16 Significant Downward Trend 10/9/2003

MS-43S 10 -12 0.168 -12 11 Significant Downward Trend 17 No Trend 21 No Trend 12/4/2001

MS-44S 10 -41 0.000015 -41 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/30/2001

MS-45S 10 -21 0.036 -21 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/6/2001

MS-46S 7 -21 0.0002 -21 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-47S 10 -25 0.014 -25 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/30/2001

MS-49S 10 17 0.078 17 11 Significant Upward Trend 17 Significant Upward Trend 21 No Trend 11/30/2001

MS-52S 10 -17 0.078 -17 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 12/3/2001

MS-54S 7 17 0.0054 17 7 Significant Upward Trend 11 Significant Upward Trend 13 Significant Upward Trend 11/17/2005

MS-56S 7 -13 0.035 -13 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/18/2005

Earliest 
Date 

Included

Alpha = 0.2 Alpha = 0.1 Alpha = 0.05Test 
StatisticLocation N S p-value
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Critical 
Value Trend? Critical 

Value Trend? Critical 
Value Trend?

Earliest 
Date 

Included

Alpha = 0.2 Alpha = 0.1 Alpha = 0.05Test 
StatisticLocation N S p-value

Shallow Monitoring Wells (Continued)
PES-CW-2 -- -- -- -- -- -- -- -- -- -- 10/1/2009

USGS-2 8 -20 0.0071 -20 8 Significant Downward Trend 12 Significant Downward Trend 16 Significant Downward Trend 11/30/2001

USGS-5 10 -4 0.3975 -4 11 No Trend 17 No Trend 21 No Trend 11/30/2001

USGS-8 7 2 0.443 2 7 No Trend 11 No Trend 13 No Trend 11/28/2001

Intermediate Monitoring Wells
1-IS -- -- -- -- -- -- -- -- -- -- 11/28/2001

2-IS 6 -12 0.01815 -12 7 Significant Downward Trend 9 Significant Downward Trend 11 Significant Downward Trend 11/29/2001

3-IS 10 -21 0.036 -21 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/29/2001

4-IS 10 -1 0.5 -1 11 No Trend 17 No Trend 21 No Trend 12/5/2001

5-IS 7 -12 0.0515 -12 7 Significant Downward Trend 11 Significant Downward Trend 13 No Trend 11/30/2001

6-IS -- -- -- -- -- -- -- -- -- -- 10/16/2003

8-IS 9 -24 0.0063 -24 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 10/15/2003

10-IS 7 13 0.035 13 7 Significant Upward Trend 11 Significant Upward Trend 13 Significant Upward Trend 9/21/2004

11-S 4 -4 0.167 -4 4 Significant Downward Trend 6 No Trend 6 No Trend 11/18/2005

12-IS 10 -37 0.00018 -37 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/4/2001

13-IS 9 2 0.46 2 10 No Trend 14 No Trend 18 No Trend 10/10/2003

15-IS 10 -22 0.0295 -22 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

16-IS 10 -36 0.000325 -36 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

17-D 10 -11 0.19 -11 11 Significant Downward Trend 17 No Trend 21 No Trend 12/5/2001

AT-10 10 -19 0.054 -19 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 11/27/2001

AT-3A 8 -11 0.1135 -11 8 Significant Downward Trend 12 No Trend 16 No Trend 11/27/2001

MS-28I 7 1 0.5 1 7 No Trend 11 No Trend 13 No Trend 12/7/2001

MS-29I 10 -37 0.00018 -37 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/7/2001

MS-30I 7 -7 0.191 -7 7 Significant Downward Trend 11 No Trend 13 No Trend 12/5/2001

MS-31I -- -- -- -- -- -- -- -- -- -- 10/25/2006

MS-32I 8 -23 0.001835 -23 8 Significant Downward Trend 12 Significant Downward Trend 16 Significant Downward Trend 12/6/2001

MS-33I 8 -2 0.452 -2 8 No Trend 12 No Trend 16 No Trend 12/6/2001

MS-34I 9 -12 0.13 -12 10 Significant Downward Trend 14 No Trend 18 No Trend 10/15/2003

MS-35I 10 -31 0.0023 -31 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/4/2001

MS-36I 9 3 0.4205 3 10 No Trend 14 No Trend 18 No Trend 12/4/2001

MS-37S 10 -33 0.0011 -33 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-41I 10 -7 0.3 -7 11 No Trend 17 No Trend 21 No Trend 11/30/2001

MS-43I 10 26 0.01115 26 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/29/2001

MS-44I 10 2 0.4655 2 11 No Trend 17 No Trend 21 No Trend 12/5/2001

MS-45I 10 11 0.19 11 11 Significant Upward Trend 17 No Trend 21 No Trend 12/4/2001

MS-46I 4 -2 0.375 -2 4 No Trend 6 No Trend 6 No Trend 10/14/2003

MS-47I 10 -43 2.8E-06 -43 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

MS-49I 10 -26 0.01115 -26 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-51I 10 -13 0.146 -13 11 Significant Downward Trend 17 No Trend 21 No Trend 11/30/2001

MS-52I 10 -23 0.023 -23 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/28/2001

MS-54I 7 13 0.035 13 7 Significant Upward Trend 11 Significant Upward Trend 13 Significant Upward Trend 11/17/2005

MS-55I 7 -19 0.0014 -19 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/18/2005

MS-56I 7 -19 0.0014 -19 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/18/2005

Deep Monitoring Wells
1-D -- -- -- -- -- -- -- -- -- -- 11/28/2001

2-D 6 -7 0.136 -7 7 Significant Downward Trend 9 No Trend 11 No Trend 9/23/2004

4-D 6 -7 0.136 -7 7 Significant Downward Trend 9 No Trend 11 No Trend 9/21/2004

5-D 5 4 0.242 4 6 No Trend 8 No Trend 8 No Trend 10/17/2007

6-D 10 7 0.3 7 11 No Trend 17 No Trend 21 No Trend 11/28/2001
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Deep Monitoring Wells (Continued)
7-D 10 -1 0.5 -1 11 No Trend 17 No Trend 21 No Trend 11/29/2001

8-D 10 -6 0.332 -6 11 No Trend 17 No Trend 21 No Trend 12/4/2001

9-D 9 -28 0.0012 -28 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 12/3/2001

12-D 7 -2 0.443 -2 7 No Trend 11 No Trend 13 No Trend 11/29/2001

14-D -- -- -- -- -- -- -- -- -- -- 9/20/2004

15-D 10 -31 0.0023 -31 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/4/2001

16-D 10 -3 0.431 -3 11 No Trend 17 No Trend 21 No Trend 11/29/2001

AT-5B 10 14 0.127 14 11 Significant Upward Trend 17 No Trend 21 No Trend 11/27/2001

MS-28D 7 -21 0.0002 -21 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/7/2001

MS-29D -- -- -- -- -- -- -- -- -- -- 10/23/2006

MS-30D -- -- -- -- -- -- -- -- -- -- 10/27/2006

MS-31D 6 -3 0.36 -3 7 No Trend 9 No Trend 11 No Trend 10/25/2006

MS-32D 7 4 0.3335 4 7 No Trend 11 No Trend 13 No Trend 12/6/2001

MS-33D 7 -20 0.0008 -20 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-34D 4 -4 0.167 -4 4 Significant Downward Trend 6 No Trend 6 No Trend 10/8/2003

MS-35D 10 -11 0.19 -11 11 Significant Downward Trend 17 No Trend 21 No Trend 12/3/2001

MS-36D 10 -11 0.19 -11 11 Significant Downward Trend 17 No Trend 21 No Trend 12/4/2001

MS-40D 10 -41 0.000015 -41 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-41D 8 -7 0.2365 -7 8 No Trend 12 No Trend 16 No Trend 10/13/2003

MS-43D 9 0 0.54 0 10 No Trend 14 No Trend 18 No Trend 10/10/2003

MS-44D 10 -23 0.023 -23 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/4/2001

MS-47D 10 -24 0.0185 -24 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-49D 10 13 0.146 13 11 Significant Upward Trend 17 No Trend 21 No Trend 11/28/2001

MS-52D 5 3 0.325 3 6 No Trend 8 No Trend 8 No Trend 11/28/2001

USGS-10 6 -14 0.00485 -14 7 Significant Downward Trend 9 Significant Downward Trend 11 Significant Downward Trend 9/28/2004

Bedrock Monitoring Wells
1-PC -- -- -- -- -- -- -- -- -- -- 10/13/2006

2-PC 5 -10 0.0083 -10 6 Significant Downward Trend 8 Significant Downward Trend 8 Significant Downward Trend 9/22/2004

3-PC 5 -2 0.408 -2 6 No Trend 8 No Trend 8 No Trend 10/16/2006

4-PC -- -- -- -- -- -- -- -- -- -- 10/10/2006

5-PC 7 -16 0.0102 -16 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/28/2001

FRIDLEY WELL 13 8 7 0.2365 7 8 No Trend 12 No Trend 16 No Trend 12/4/2001

MS-48PC -- -- -- -- -- -- -- -- -- -- 11/29/2001

MS-50PC -- -- -- -- -- -- -- -- -- -- 10/17/2006

MS-53PC 6 5 0.235 5 7 No Trend 9 No Trend 11 No Trend 11/29/2001

Notes:

-- Indicates that there were an insufficient number of samples to run the test.

Null Hypothesis: Ho: There is no trend.

Alternative Hypothesis: HA: There is an upward trend (indicated by a positive value of S).

HA: There is a downward trend (indicated by a negative value of S).

If p-value is less than alpha then reject null hypothesis of no trend.

If absolute value of the test statistic is greater than or equal to the critical value then reject null hypothesis of no trend.

Source: Data Quality Assessment: Statistical Methods for Practitioners EPA QA/G-9S, EPA/240/B-06/003. February 2006.

Gray cell color indicates the well is a river side well. 
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Critical 
Value Trend? Critical 

Value Trend? Critical 
Value Trend?

Shallow Monitoring Wells
1-S -- -- -- -- -- -- -- -- -- -- 9/21/2004

2-S 5 2 0.408 2 6 No Trend 8 No Trend 8 No Trend 9/22/2004

3-S 5 -2 0.408 -2 6 No Trend 8 No Trend 8 No Trend 12/4/2001

6-S 9 13 0.11 13 10 Significant Upward Trend 14 No Trend 18 No Trend 10/8/2003

7-S 9 12 0.13 12 10 Significant Upward Trend 14 No Trend 18 No Trend 11/29/2001

8-S 7 -9 0.119 -9 7 Significant Downward Trend 11 No Trend 13 No Trend 12/3/2001

9-S 9 -30 0.00043 -30 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 12/3/2001

14-IS 10 12 0.168 12 11 Significant Upward Trend 17 No Trend 21 No Trend 12/5/2001

15-S 4 0 0.625 0 4 No Trend 6 No Trend 6 No Trend 11/29/2001

16-S 7 19 0.0014 19 7 Significant Upward Trend 11 Significant Upward Trend 13 Significant Upward Trend 11/29/2001

17-S 10 -17 0.078 -17 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 11/29/2001

18-S 9 -18 0.038 -18 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 12/5/2001

19-S 10 -25 0.014 -25 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

20-S 10 16 0.093 16 11 Significant Upward Trend 17 Significant Upward Trend 21 No Trend 11/28/2001

21-S 6 0 0 0 7 No Trend 9 No Trend 11 No Trend 11/29/2001

23-S -- -- -- -- -- -- -- -- -- -- 9/27/2004

24-S 10 -5 0.364 -5 11 No Trend 17 No Trend 21 No Trend 12/3/2001

25-S 4 0 0.625 0 4 No Trend 6 No Trend 6 No Trend 10/7/2003

26-S 10 -13 0.146 -13 11 Significant Downward Trend 17 No Trend 21 No Trend 12/6/2001

27-S 10 33 0.0011 33 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 12/4/2001

AT-5A 10 15 0.108 15 11 Significant Upward Trend 17 No Trend 21 No Trend 11/27/2001

AT-7 10 -40 3.7E-05 -40 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/27/2001

AT-8 10 -15 0.108 -15 11 Significant Downward Trend 17 No Trend 21 No Trend 11/27/2001

AT-9 10 -25 0.014 -25 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/27/2001

MS-28S 7 -3 0.386 -3 7 No Trend 11 No Trend 13 No Trend 12/7/2001

MS-29S -- -- -- -- -- -- -- -- -- -- 10/20/2006

MS-30S -- -- -- -- -- -- -- -- -- -- 10/27/2006

MS-31S 7 -11 0.068 -11 7 Significant Downward Trend 11 Significant Downward Trend 13 No Trend 12/7/2001

MS-32S 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-33S 7 11 0.068 11 7 Significant Upward Trend 11 Significant Upward Trend 13 No Trend 12/6/2001

MS-34S 10 -17 0.078 -17 11 Significant Downward Trend 17 Significant Downward Trend 21 No Trend 11/30/2001

MS-35S 10 -27 0.0083 -27 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-36S 9 -16 0.06 -16 10 Significant Downward Trend 14 Significant Downward Trend 18 No Trend 12/4/2001

MS-38S 9 -2 0.46 -2 10 No Trend 14 No Trend 18 No Trend 10/15/2003

MS-39S 4 4 0.167 4 4 Significant Upward Trend 6 No Trend 6 No Trend 10/15/2003

MS-40I -- -- -- -- -- -- -- -- -- -- 11/30/2001

MS-40S 9 -4 0.381 -4 10 No Trend 14 No Trend 18 No Trend 10/9/2003

MS-41S 9 -2 0.46 -2 10 No Trend 14 No Trend 18 No Trend 11/30/2001

MS-42I 8 -9 0.1685 -9 8 Significant Downward Trend 12 No Trend 16 No Trend 10/9/2003

MS-43S 10 7 0.3 7 11 No Trend 17 No Trend 21 No Trend 12/4/2001

MS-44S 10 -37 0.00018 -37 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 11/30/2001

MS-45S 10 -27 0.0083 -27 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/6/2001

MS-46S 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-47S 10 3 0.431 3 11 No Trend 17 No Trend 21 No Trend 11/30/2001

MS-49S 10 7 0.3 7 11 No Trend 17 No Trend 21 No Trend 11/30/2001

MS-52S 10 1 0.5 1 11 No Trend 17 No Trend 21 No Trend 12/3/2001

MS-54S 7 15 0.015 15 7 Significant Upward Trend 11 Significant Upward Trend 13 Significant Upward Trend 11/17/2005

MS-56S 7 -7 0.191 -7 7 Significant Downward Trend 11 No Trend 13 No Trend 11/18/2005

Earliest 
Date 

Included

Alpha = 0.2 Alpha = 0.1 Alpha = 0.05Test 
StatisticLocation N S p-value



TABLE 5-5

MANN-KENDALL TREND ANALYSIS
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Critical 
Value Trend? Critical 

Value Trend? Critical 
Value Trend?

Earliest 
Date 

Included

Alpha = 0.2 Alpha = 0.1 Alpha = 0.05Test 
StatisticLocation N S p-value

Shallow Monitoring Wells (Continued)
PES-CW-2 -- -- -- -- -- -- -- -- -- -- 10/1/2009

USGS-2 9 30 0.00043 30 10 Significant Upward Trend 14 Significant Upward Trend 18 Significant Upward Trend 11/30/2001

USGS-5 7 0 0 0 7 No Trend 11 No Trend 13 No Trend 11/30/2001

USGS-8 7 -2 0.443 -2 7 No Trend 11 No Trend 13 No Trend 11/28/2001

Intermediate Monitoring Wells
1-IS 4 0 0.625 0 4 No Trend 6 No Trend 6 No Trend 11/28/2001

2-IS 6 7 0.136 7 7 Significant Upward Trend 9 No Trend 11 No Trend 11/29/2001

3-IS 10 27 0.0083 27 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/29/2001

4-IS 10 -25 0.014 -25 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

5-IS 7 -11 0.068 -11 7 Significant Downward Trend 11 Significant Downward Trend 13 No Trend 11/30/2001

6-IS -- -- -- -- -- -- -- -- -- -- 10/16/2003

8-IS 9 -22 0.012 -22 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 10/15/2003

10-IS 7 -3 0.386 -3 7 No Trend 11 No Trend 13 No Trend 9/21/2004

11-S 4 0 0.625 0 4 No Trend 6 No Trend 6 No Trend 11/18/2005

12-IS 10 -15 0.108 -15 11 Significant Downward Trend 17 No Trend 21 No Trend 12/4/2001

13-IS 9 -10 0.179 -10 10 Significant Downward Trend 14 No Trend 18 No Trend 10/10/2003

15-IS 10 -21 0.036 -21 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

16-IS 10 33 0.0011 33 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 12/3/2001

17-D 10 -7 0.3 -7 11 No Trend 17 No Trend 21 No Trend 12/5/2001

AT-10 10 -15 0.108 -15 11 Significant Downward Trend 17 No Trend 21 No Trend 11/27/2001

AT-3A 10 -2 0.4655 -2 11 No Trend 17 No Trend 21 No Trend 11/27/2001

MS-28I 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/7/2001

MS-29I 10 -1 0.5 -1 11 No Trend 17 No Trend 21 No Trend 12/7/2001

MS-30I 6 -9 0.068 -9 7 Significant Downward Trend 9 Significant Downward Trend 11 No Trend 12/5/2001

MS-31I -- -- -- -- -- -- -- -- -- -- 10/25/2006

MS-32I 8 -6 0.274 -6 8 No Trend 12 No Trend 16 No Trend 12/6/2001

MS-33I 7 7 0.191 7 7 Significant Upward Trend 11 No Trend 13 No Trend 12/6/2001

MS-34I 9 -26 0.0029 -26 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 10/15/2003

MS-35I 10 -1 0.5 -1 11 No Trend 17 No Trend 21 No Trend 12/4/2001

MS-36I 9 8 0.238 8 10 No Trend 14 No Trend 18 No Trend 12/4/2001

MS-37S 9 -34 2.5E-05 -34 10 Significant Downward Trend 14 Significant Downward Trend 18 Significant Downward Trend 12/3/2001

MS-41I 10 35 0.00047 35 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/30/2001

MS-43I 10 29 0.0046 29 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/29/2001

MS-44I 10 33 0.0011 33 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 12/5/2001

MS-45I 10 17 0.078 17 11 Significant Upward Trend 17 Significant Upward Trend 21 No Trend 12/4/2001

MS-46I 4 4 0.167 4 4 Significant Upward Trend 6 No Trend 6 No Trend 10/14/2003

MS-47I 10 -37 0.00018 -37 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/5/2001

MS-49I 10 -24 0.0185 -24 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-51I 10 -2 0.4655 -2 11 No Trend 17 No Trend 21 No Trend 11/30/2001

MS-52I 10 5 0.364 5 11 No Trend 17 No Trend 21 No Trend 11/28/2001

MS-54I 7 7 0.191 7 7 Significant Upward Trend 11 No Trend 13 No Trend 11/17/2005

MS-55I 7 1 0.5 1 7 No Trend 11 No Trend 13 No Trend 11/18/2005

MS-56I 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 11/18/2005

Deep Monitoring Wells
1-D 4 1 0.5 1 4 No Trend 6 No Trend 6 No Trend 11/28/2001

2-D 6 -2 0.43 -2 7 No Trend 9 No Trend 11 No Trend 9/23/2004

4-D 6 -1 0.5 -1 7 No Trend 9 No Trend 11 No Trend 9/21/2004

5-D 5 6 0.117 6 6 Significant Upward Trend 8 No Trend 8 No Trend 10/17/2007



TABLE 5-5

MANN-KENDALL TREND ANALYSIS
FOR DCE DATA

2011 ANNUAL MONITORING REPORT
NIROP FRIDLEY, MINNESOTA

PAGE 3 OF 3

Critical 
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Deep Monitoring Wells (Continued)
6-D 10 -9 0.242 -9 11 No Trend 17 No Trend 21 No Trend 11/28/2001

7-D 10 12 0.168 12 11 Significant Upward Trend 17 No Trend 21 No Trend 11/29/2001

8-D 11 -25 0.03085 -1.868 0.841 Significant Downward Trend 1.282 Significant Downward Trend 1.645 Significant Downward Trend 12/4/2001

9-D 10 -35 0.00047 -35 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

12-D 7 -7 0.191 -7 7 Significant Downward Trend 11 No Trend 13 No Trend 11/29/2001

14-D -- -- -- -- -- -- -- -- -- -- 9/20/2004

15-D 10 -29 0.0046 -29 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/4/2001

16-D 10 7 0.3 7 11 No Trend 17 No Trend 21 No Trend 11/29/2001

AT-5B 10 34 0.00079 34 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/27/2001

MS-28D 6 -5 0.235 -5 7 No Trend 9 No Trend 11 No Trend 12/7/2001

MS-29D -- -- -- -- -- -- -- -- -- -- 10/23/2006

MS-30D -- -- -- -- -- -- -- -- -- -- 10/27/2006

MS-31D 6 -5 0.235 -5 7 No Trend 9 No Trend 11 No Trend 10/25/2006

MS-32D 7 9 0.119 9 7 Significant Upward Trend 11 No Trend 13 No Trend 12/6/2001

MS-33D 7 -17 0.0054 -17 7 Significant Downward Trend 11 Significant Downward Trend 13 Significant Downward Trend 12/6/2001

MS-34D 4 2 0.375 2 4 No Trend 6 No Trend 6 No Trend 10/8/2003

MS-35D 9 0 0.54 0 10 No Trend 14 No Trend 18 No Trend 12/3/2001

MS-36D 10 39 5.8E-05 39 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 12/4/2001

MS-40D 10 -25 0.014 -25 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-41D 8 0 0.548 0 8 No Trend 12 No Trend 16 No Trend 10/13/2003

MS-43D 9 2 0.46 2 10 No Trend 14 No Trend 18 No Trend 10/10/2003

MS-44D 10 11 0.19 11 11 Significant Upward Trend 17 No Trend 21 No Trend 12/4/2001

MS-47D 10 -21 0.036 -21 11 Significant Downward Trend 17 Significant Downward Trend 21 Significant Downward Trend 12/3/2001

MS-49D 10 24 0.0185 24 11 Significant Upward Trend 17 Significant Upward Trend 21 Significant Upward Trend 11/28/2001

MS-52D 5 0 0.592 0 6 No Trend 8 No Trend 8 No Trend 11/28/2001

USGS-10 6 -13 0.0083 -13 7 Significant Downward Trend 9 Significant Downward Trend 11 Significant Downward Trend 9/28/2004

Bedrock Monitoring Wells
1-PC -- -- -- -- -- -- -- -- -- -- 10/13/2006

2-PC 5 -8 0.042 -8 6 Significant Downward Trend 8 Significant Downward Trend 8 Significant Downward Trend 9/22/2004

3-PC 5 -2 0.408 -2 6 No Trend 8 No Trend 8 No Trend 10/16/2006

4-PC -- -- -- -- -- -- -- -- -- -- 10/10/2006

5-PC 7 0 0 0 7 No Trend 11 No Trend 13 No Trend 11/28/2001

FRIDLEY WELL 13 9 0 0.54 0 10 No Trend 14 No Trend 18 No Trend 12/4/2001

MS-48PC 6 1 0.5 1 7 No Trend 9 No Trend 11 No Trend 11/29/2001

MS-50PC -- -- -- -- -- -- -- -- -- -- 10/17/2006

MS-53PC 6 1 0.5 1 7 No Trend 9 No Trend 11 No Trend 11/29/2001

Notes:

-- Indicates that there were an insufficient number of samples to run the test.

Null Hypothesis: Ho: There is no trend.

Alternative Hypothesis: HA: There is an upward trend (indicated by a positive value of S).

HA: There is a downward trend (indicated by a negative value of S).

If p-value is less than alpha then reject null hypothesis of no trend.

If absolute value of the test statistic is greater than or equal to the critical value then reject null hypothesis of no trend.

Source: Data Quality Assessment: Statistical Methods for Practitioners EPA QA/G-9S, EPA/240/B-06/003. February 2006.

Gray cell color indicates the well is a river side well. 



TABLE 5-6

SUMMARY OF WELL TRENDS BY MANN-KENDALL TREND ANALYSIS
2011 ANNUAL MONITORING REPORT

NIROP FRIDLEY, MINNESOTA

Down Up None Insufficient Down Up None Insufficient

Shallow Wells 29 3 13 7 19 11 16 6

Intermediate Wells 23 4 8 3 14 10 12 2

Deep Wells 13 2 11 4 8 7 12 3

Bedrock Wells 2 0 3 4 1 0 5 3

The determination of the trend in monitoring wells is based on the Mann-Kendall results (alpha = .20) from 

Tables 5-4 and 5-5.

Well
TCE Trend DCE Trend



TABLE 5-7

DETECTED CONCENTRATIONS OF VOCs IN RIVERSIDE WELLS

NOVEMBER 2011 SAMPLING EVENT

2011 ANNUAL MONITORING REPORT

NIROP FRIDLEY, MINNESOTA

PCE TCE cis-1,2-DCE trans-1,2-DCE Vinyl Chloride

Chronic Standard 3.8 25 70 100 0.17

Maximum Standard 428 6,988 n/a n/a n/a

Final Acute Value 857 13,976 n/a n/a n/a
Domestic Consumption 5 5 n/a n/a 2

PCE TCE cis-1,2-DCE trans-1,2-DCE Vinyl Chloride
Shallow

27-S ND 54 120 5.7 0.14 J No Trend
MS-43S ND                 140 36 2.7 0.08 J Significant Downward Trend
MS-44S ND 17 9.3 0.85 ND                 Significant Downward Trend
MS-47S 0.28 J 18 7.3 0.69 ND                 Significant Downward Trend
MS-49S 0.16 J 160 38 8.1 ND                 Significant Upward Trend
USGS-5 0.13 J 0.17 J ND                 ND                 ND                 No Trend

Intermediate
16-IS 1 J 26 15 0.59 ND                 Significant Downward Trend

MS-43I ND 22 15 0.77 ND                 Significant Upward Trend
MS-44I ND                 530 340 23 0.48 No Trend
MS-47I 1.9 51 16 1.3 ND                 Significant Downward Trend
MS-49I 2.6 24 1.7 0.38 J ND                 Significant Downward Trend

Deep
16-D 4 J 24 4.3 0.48 J ND                 No Trend

MS-43D 1.1 16 2.7 0.6 0.09 J No Trend
MS-44D 0.33 J 61 18 1.5 0.09 J Significant Downward Trend
MS-47D 6.6 J 29 2.3 0.52 ND                 Significant Downward Trend
MS-49D 0.49 J 10 1.1 ND                 ND                 Significant Upward Trend

Bedrock
MS-48PC NS NS NS NS NS Insufficient Data

1 Minnesota Surface Water Criteria: http://www.revisor.leg.state.mn.us/arule/7050/0220.html.

    Minnesota Rule 7050.0220 Specific Standards of Quality and Purity By Association Use of Classes:

Chronic Standard - the highest water concentration of a toxicant to which organisms can be exposed indefinitely without causing chronic toxicity. 

Maximum Standard - the highest concentration of a toxicant in water to which aquatic organisms can be exposed for a brief time with zero to slight mortality.

Final Acute Value - an estimate of the concentration of a pollutant corresponding to the cumulative probability of 0.05 in the distribution of all the acute toxicity 

values for the genera or species from the acceptable acute toxicity tests conducted on a pollutant.

Domestic Consumption - standard for domestic consumption of Class 1 drinking water.

2  The determination of the trend in compliance wells is based on the Mann-Kendall results in Table 5-4 for Alpha = 0.2.

ND - Non-detect.

NS - Not sampled.

Shaded result indicates an exceedance of Minnesota Surface Water Criterion.

J - estimated result

Summary of Mann-Kendall 

Trend Results for TCE
(2)

Well Number
Volatile Organic Compounds (ug/L)

MN SW Criteria
(1)

 (ug/L)
Volatile Organic Compounds (ug/L)
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SHALLOW ZONE GROUNDWATER ELEVATIONS UNDER
PUMPING CONDITIONS ON OCTOBER 31, 2011

2011 ANNUAL MONITORING REPORT
NIROP FRIDLEY, MINNESOTA

DATE

AS NOTED
SCALE

DATECHECKED BY

DRAWN BY
J. ENGLISH 11/15/11

S. WARINO 06/29/12
DATEREVISED BY

K. MOORE 06/29/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE
2583

S. WARINO 06/14/12

CTO NUMBER
F27C

5-1
___ __

Note:
(1) FMC wells not used in contouring.
(2) Water level measurements were collected on October 31, 2011.
(3) USGS-4 was not used for contouring - water elevation appears anomalous.
(4) Extent of clay and silt layers from Davis (2007).
(5) Cones of depression around AT-7 and AT-9 are likely less steep than measured water levels indicated,
     probably due to decreased well efficiency over time.
(6) Groundwater level elevation at beginning of well purge used (816.01) instead of atypical water level
     collection event elevation reading (818.78).

Legend

! U Shallow Monitoring Well
!> Extraction Well

Groundwater Elevation
(feet above mean sea level)

Road
Railroad
Water
Building

NIROP Fridley
FMC
Burlington Northern RR
Vegetable Oil
Pilot Study Area

Clay Ridge
Shallow Clay

Shallow Potentiometric Surface 
Contour (2-foot interval,
feet above mean sea level,
dashed where inferred)
Approximate Location
of East Plating Shop

12-S
818.41

800

NM = Not Measured
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2011 ANNUAL MONITORING REPORT
NIROP FRIDLEY, MINNESOTA

DATE

AS NOTED
SCALE

DATECHECKED BY

DRAWN BY
J. ENGLISH 11/15/11

S. WARINO 06/29/12
DATEREVISED BY

K. MOORE 06/29/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE
2583

S. WARINO 06/14/12

CTO NUMBER
F27C

5-2
___ __

Note:
(1) FMC wells not used in contouring.
(2) Water level measurements were collected on October 31, 2011.
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6.0 EXTRACTION SYSTEM EVALUATION

This section discusses the effectiveness of the extraction system. This evaluation was performed using

extraction well pumping rate data for 2011 and analytical data from November 2011. Table 6-1 shows

TCE and total VOC mass removal estimates in 2011. Table 6-2 summarizes the calculated extraction

well capture zones.

6.1 EXTRACTION SYSTEM

A summary of the estimated amount of TCE and total VOCs removed from extracted groundwater since

the start of operations is shown in Table 6-1. The cumulative total amounts of TCE and total VOCs

removed by the system from 1992 through 2011 were 33,506 pounds and 37,218 pounds, respectively,

based on a cumulative pumping volume of approximately 4.335 billion gallons.

TCE mass removed in 2011 for each well in the extraction system is shown in Table 6-1, and calculated

using November 2011 analytical data for samples collected from extraction wells AT-5A, AT-5B, AT-7,

AT-8, AT-9, and AT-10, and August 2011 analytical data from the sample collected from extraction well

AT-3A. Using November and August 2011 TCE concentrations from the extraction wells, approximately

343 pounds of TCE were estimated to have been removed in 2011 (Table 6-1), corresponding to a

removal rate of 0.94 pounds per day. The daily removal rate decreased slightly from the 2010 removal

rate of one pound per day, due primarily to decreased function of AT-3A.

Using the cumulative removed contaminant data in Appendix B-1 (calculated from quarterly influent

concentrations provided by the O&M subcontractor), the estimated mass of TCE removed in 2011 was

471.2 pounds. Influent contaminant concentrations in January, April, June, and December 2011 were

260, 380, 390, and 610 µg/L, respectively, which averages to an influent concentration of 410 µg/L. The

significantly elevated concentration in the last quarter of sampling, which was collected November 29,

2011, is reflective of the contribution of groundwater pumping from AT-13 (at approximately 80 gpm),

which was in operation since November 14
th
. This total also includes approximately 50 lbs of TCE

recovered during the extraction well pump test in December 2011.

6.2 EVALUATION OF EXTRACTION SYSTEM CAPTURE

An initial evaluation of the extraction well capture zones was performed for the 2001 AMR using a

combination of approaches, including analytical equations, a flownet evaluation, and numerical

groundwater flow/particle track model. In addition, as part of the RAWP (Tetra Tech, 2005b) various
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approaches to determining extraction well capture zones were evaluated and ranked in terms of the

NIROP Partnering Team confidence regarding their ability to accurately delineate capture zones. The

methods included aquifer testing (performed specifically for capture zone delineation), modeling (only if

the model accurately represents the complex aquifer system), potentiometric maps and flow lines (flownet

approach), and analytical equations, in that order. The preference ranking for each method is presented

in Attachment 2 of the DQO meeting notes, Appendix B of the RAWP (Tetra Tech, 2005b).

6.2.1 Capture Zone Evaluation

Figures 6-1, 6-2, and 6-3 show the approximate areal capture zone extents (based on a flownet approach

using groundwater elevation data collected October 31, 2011) for shallow, intermediate, and deep zone

groundwater, respectively, with groundwater flow contours and TCE isoconcentration contours. At the

time groundwater levels were collected, extraction wells were pumping except AT-3A.

Steady-state extraction well capture zones were calculated using basic capture zone equations,

transmissivity data from past aquifer testing activities, the median pumping rates for the extraction wells

while operating during 2011, and hydraulic gradients calculated from the March 2003 groundwater

potentiometric surface maps representative of ambient (non-pumping) conditions. Table 6-2 provides the

mathematically estimated capture zone extents for each of the wells and the equations and input

parameters used in the calculations. Consistent with the past 6 years, a lower transmissivity

(12,000 square feet per day) was used in the capture zone calculation for AT-3A than was used for

capture zone determinations prior to 2002. The technical basis for this lower transmissivity was provided

to the NIROP Partnering Team in a March 2, 2004, letter from Tetra Tech addressing selected technical

review comments related to the 2002 AMR. Note that the capture zone calculated for AT-3A only applies

until September 3, 2011, when the extraction well was turned off. It should also be noted that

groundwater flow gradients vary significantly over short distances across the site (especially in the

intermediate drift near AT-3A), thus the average gradients selected for use in the calculations may or may

not provide an accurate approximation of actual conditions. Calculated capture zone extents are

inversely related to the gradient; increasing the gradient by a factor of two decreases the calculated

capture zone extent by one-half.

6.2.1.1 Shallow Zone Groundwater Capture

Figure 6-1 shows the capture zones for AT-5A, AT-7, AT-8, and AT-9 and potentiometric contours for the

shallow zone in 2011. The shallow capture zones shown on Figure 6-1 were determined using a

standard flownet-type approach. The groundwater moving southwest from beneath the southern half of
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the NIROP building appears to be captured in 2011. Under normal pumping conditions, capture zone

evaluation approaches indicate capture of almost all of the contaminated shallow groundwater migrating

from the facility to the ERR area.

Figure 6-1 also shows the interpreted capture zones with respect to the extents of the TCE plume. There

may be some minimal bypass of contaminated shallow groundwater around and through the extraction

well network, specifically near AT-7 and AT-8, and north of AT-9, based in the past on downgradient

shallow zone TCE concentrations; however, capture, as depicted by the flownet method, does not reflect

this, since the vertical flow component complicates groundwater flow evaluation, and is difficult to

accurately represent when evaluating the flow zones separately. The bypass is exacerbated during

lapses in extraction system operation. For the potential area of bypass north of extraction well AT-9,

groundwater flow contours west and southwest of AT-9 indicate a preferential flow pathway that extends

southwards in the ACP. In the ACP area, most groundwater is beyond the capture zone of the extraction

wells, except for locations west of AT-5A and east of the center of the groundwater high in ACP.

Residual contamination west of this area will not be captured by the extraction system.

One interpretation of the contamination extending southwest of the extraction well capture zones is that

contamination in the shallow zone may be originating from the intermediate zone to the north,

encountering the breach in the intermediate clay layers and migrating vertically into the shallow zone near

the corner of the NIROP building. In the shallow zone, the areas of (1) localized elevated contaminant

concentrations, (2) the location of the potentiometric high (i.e., the lobe of higher groundwater elevations

in ACP), and (3) the pattern of well nest water level responses from the USGS Report Figure 11 (Davis,

2007) (presented as Figure 3-7 in this report) are comparable in size and shape, indicating that

intermediate groundwater may rise and commingle with shallow zone groundwater in this area. A

significant portion of this area is within the capture zone for AT-5A, as shown on Figure 6-1. This zone of

increased concentrations of TCE is south of the shallow capture zone area. This interpretation of

elevated TCE concentrations in ACP in the shallow zone is supported by recent increases in

concentrations in shallow wells in ACP, following the decreased/intermittent operation of AT-3A.

A second interpretation of elevated TCE concentrations in this area is that wells downgradient of the

extraction wells are within the stagnation zone created by the extraction system. This is a more

applicable interpretation during times when the extraction system (primarily AT-3A) functioned more

consistently and pumped groundwater at a higher rate. Contaminants in this area move very slowly

(i.e., it is possible that in some areas, elevated TCE concentrations may not be due to lack of capture as

described above, but an artifact of an older plume configuration, see Figure 5-5), and based on proximity

to the river, capture is unlikely even at increased pumping rates. The calculated individual capture zones
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for the shallow wells (Table 6-2) do not correlate well with the individual capture zones shown on

Figure 6-1. Capture zone calculations, such as those used in Table 6-2, are most appropriate for

groundwater flow systems with relatively uniform flow gradients and directions and consistent hydraulic

properties, thus the inconsistencies in individual well capture zones between the flownet approach; the

calculations are not unexpected considering the complexity of the groundwater flow regime and extreme

variations in flow gradients consistently observed at the NIROP. Capture zones estimated using the

various approaches employed in past AMRs and by the USGS (Davis, 2007) are in general agreement

with the 2011 capture zone evaluation (especially the flownet results) regarding the extent of capture.

This capture zone analysis differs from the USGS interpretation in the shallow zone for AT-5A in that the

capture zone in this AMR extends east of the clay ridge depicted in the USGS report, rather than stopping

at the boundary of the clay ridge.

6.2.1.2 Intermediate Zone Groundwater Capture

It should be noted that during the October 31, 2011, collection of groundwater elevations, intermediate

extraction well AT-3A and newly installed extraction wells AT-11, AT-12, and AT-13 were not pumping.

However, AT-3A was pumping approximately 57 percent of the year, and nearby well AT-13 was pumping

approximately 7 percent of the year, and when both pumping rate datasets are considered, the combined

efforts of AT-3A and AT-13 result in a median pumping rate of 68 gpm. Therefore, the calculated capture

zone extent from Table 6-2 for AT-3A/AT-13 only was drawn on Figure 6-2 to represent this, and is

dashed to reflect uncertainty. For intermediate groundwater, the 2011 flownet analysis (Figure 6-2)

indicates capture of only a small portion of the intermediate-depth TCE plume as it migrates into the ERR

area. Figure 6-2 shows the interpreted capture zones with respect to the extent of TCE. AT-3A was shut

down September 3, 2011, and AT-13, located nearby, screened at a similar interval, and pumping at a

similar rate to AT-3A, began pumping November 14, 2011. A capture zone representing dimensions for

the median pumping rate for both AT-3A and AT-13 datasets combined was drawn, dashed to reflect

uncertainty, onto Figure 6-2 and the capture dimensions were calculated in Table 6-2.

Intermediate extraction well AT-3A was operable for most of the period from January 1, 2011, to

September 3, 2011. Additionally, when AT-3A operated, it ran at a lower rate than was considered ideal.

Intermediate extraction well AT-10 was operable for most of 2011; however, it experienced extended

periods of downtime, mainly when the replacement wells for AT-3A were being installed and tested.

Therefore, bypass occurred during 2011 in the area north of the capture zone of AT-10, as evidenced by

elevated concentrations of TCE in ACP following AT-3A’s decreasing efficiency. To capture the

contaminated groundwater north of AT-10, three new intermediate zone extraction wells were installed in

late 2011 (AT-11, AT-12, and AT-13) and will be brought on-line in 2012 (AT-13 was brought online at a



NIROP Fridley
2011 Annual Monitoring Report

Revision: 1
November 2012

Section 6
Page 5 of 6

031207/P 6-5 CTO F27C

temporary pumping rate of approximately 80 gpm). Once AT-11, AT-12, and AT-13 are all operational,

their capture zones will likely capture most of the TCE contamination migrating off-site. In the ACP area,

intermediate-depth groundwater will still be beyond the capture zone of the improved extraction system.

As was the case for the shallow wells, the calculated capture zone for AT-10 (Table 6-2) does not

correlate well with the capture zone shown on Figure 6-2. As mentioned previously, capture zone

calculations, such as those used in Table 6-2, are limited in their ability to accurately represent the

complex heterogeneous flow systems at the NIROP.

6.2.1.3 Deep Zone Groundwater Capture

For deep groundwater, the 2011 flownet analysis is shown on Figure 6-3. No elevated TCE

concentrations (> 100 g/L), except for AT-5B, are present in the deep zone. It is likely that AT-5B is

pulling intermediate zone groundwater into the deep zone and that deep zone groundwater does not have

elevated concentrations except what is being pulled into AT-5B. In the ACP area, most deep

groundwater is beyond the capture zone of the extraction wells and concentrations here are generally

quite low. Concentrations in the ACP area in 2011 are still low, although MW-44D did have an increase

in TCE from 12 g/L in October/November 2010 to 61 g/L in November 2011. Residual contamination in

this area will not be captured by the extraction system. The correlation between the calculated individual

capture zones for the deep wells (Table 6-2) and the individual capture zones on Figure 6-3 appears to

be slightly better than for the shallow and intermediate-depth extraction wells, possibly reflecting a less

complicated flow regime at a depth somewhat more amenable to mathematical approximation.

6.2.2 Summary of Capture

Based on capture zone analysis, the lower than ideal pumping rate and eventual discontinued use of

intermediate extraction well AT-3A in 2011 has limited the captured amount of groundwater migrating

from the southwestern area of the NIROP. Until the new intermediate wells are operational, groundwater

that is bypassing the extraction system include intermediate groundwater north of the former capture

zone of AT-3A, a limited amount of deep groundwater between extraction wells AT-3A and AT-5B, and

possibly some shallow groundwater north of AT-9 and near AT-7 and AT-8. Further to the southeast,

some contaminated groundwater bypasses the extraction wells; however, this contamination may be

related to non-NIROP source(s). The capture zone extents shown on Figures 6-1 to 6-3 reflect the

capture zone at the wells themselves. Capture zone geometry is such that capture zone width expands

with increasing distance upgradient from the extraction well, reaching the maximum lateral extent far

upgradient of the extraction well location.
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As discussed above, evaluations consistently indicate that almost all of the ACP is outside the capture

zone of the extraction system. The ACP is downgradient of the extraction system; therefore, operation of

the system is expected to minimize the migration of any additional contamination past ERR and into the

ACP area. However, as AT-3A failed, contaminated groundwater migrated into ACP. Residual

groundwater contamination currently within the ACP is expected to slowly flush out of the area and/or

undergo biodegradation through natural processes (i.e., “naturally dissipate”, as noted in the ROD) as the

residual source(s) is depleted over time. In the past, the expected rate of dissipation of contaminated

groundwater in ACP did not occur despite operation of the extraction system for a number of years. An

evaluation of the capture of the NIROP plume led to the addition of three additional pumping wells to

replace extraction well AT-3A. The addition of the new wells will substantially reduce the mass of TCE

entering the ACP from the NIROP property. Although there is evidence that natural attenuation is

occurring in the ACP area, the rates are not adequate to prevent impacted groundwater in the ACP from

exceeding surface water standards for the Mississippi River.

All capture zone analyses performed herein were based on simplified evaluations of a complex

hydrogeologic regime. The site is a complex stratigraphic framework consisting of interbedded aquifers

of varying porosities and permeabilites. As such, the groundwater flow patterns and gradients vary

across the site, as does the physical makeup of the aquifer materials and their associated water-

transmitting capabilities, both laterally and vertically. These observed variations are linked. For example,

groundwater flow directions change as relatively low- or high-permeability deposits are encountered, and

flow gradients increase or decrease with corresponding decreases or increases in the overall hydraulic

conductivity of the aquifer. Estimations of aquifer properties and local flow gradients are also subject to

interpretation, and there is typically some variation in these parameters when multiple assessments are

independently performed. In addition, the USGS report results indicate that the hydraulic connections

between shallow, intermediate, and deep flow zones are complex. Some extraction wells influence

multiple depth zones, and others have less of an effect than anticipated within their depth intervals

(especially shallow extraction wells). The capture zone estimations should be evaluated in light of these

uncertainties and should be regarded as approximations, with minor differences viewed as expected

rather than indicative of a flawed analysis.

The estimated capture zone extents are reflective of consistent operation of the wells at the indicated

pumping rates. Intermittent operation and/or variations in pumping rates will affect the overall

configuration of the capture zones and the effectiveness of the wells in containing and removing

contamination from the aquifer. In addition, concurrent operation of new extraction wells will increase the

capture zones of each of the wells (to some extent) beyond what is indicated because flow to each well

from higher and/or lower flow zones will be minimized by pumping from all levels.



TABLE 6-1

ESTIMATED TCE AND TOTAL VOC MASS REMOVED FROM GROUNDWATER CALCULATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

TCE conc., mg/L(1)  

(Cw)
Gallons pumped(2) Liters pumped (V)

Mass removed, Kg  

(Mc)
TCE removed, lbs

TCE Removed, 

lbs/million gallons

Groundwater Extracted, 

million gallons

TCE Removed 

(pounds)

AT-1A --- --- --- --- --- --- 175.2 65

AT-2 --- --- --- --- --- --- 190 2252

AT-3A 0.800 23,045,000 87,225,325 69.78 153.84 6.68 1472.305 22325.55655

AT-4 --- --- --- --- --- --- 160 1117

AT-5A 0.220 52,445,000 198,504,325 43.67 96.28 1.84 999.505 4394.584872

AT-5B 0.210 23,206,000 87,834,710 18.45 40.66 1.75 561.746 1802.358556

AT-7 0.170 12,992,100 49,175,099 8.36 18.43 1.42 152.4421 419.6129936

AT-8 0.082 4,584,000 17,350,440 1.42 3.14 0.68 54.114 85.5596503

AT-9 0.067 36,357,000 137,611,245 9.22 20.33 0.56 485.417 649.7052638

AT-10 0.170 7,614,000 28,818,990 4.90 10.80 1.42 84.414 394.9490406

TOTAL 0.246 160,243,100 606,520,134 155.80 343.47 2.14 0.00 22.68

AT-1A --- --- --- --- --- --- 175.2 94

AT-2 --- --- --- --- --- --- 190.0 2,692

AT-3A 0.887 23,045,000 87,225,325 77.37 170.57 7.40 1,472.31 23,350

AT-4 --- --- --- --- --- --- 160.0 1,675

AT-5A 0.296 52,445,000 198,504,325 58.76 129.54 2.47 999.51 5,202

AT-5B 0.231 23,206,000 87,834,710 20.29 44.73 1.93 561.75 1,917

AT-7 0.365 12,992,100 49,175,099 17.95 39.57 3.05 152.44 795

AT-8 0.428 4,584,000 17,350,440 7.43 16.37 3.57 54.11 266

AT-9 0.131 36,357,000 137,611,245 18.03 39.74 1.09 485.42 1,053

AT-10 0.271 7,614,000 28,818,990 7.81 17.22 2.26 84.4 471

TOTAL 0.373 160,243,100 606,520,134 207.63 457.73 2.86 0.00 22.68

Equations
V = Gallons pumped x 3.785

Mc = Cw x V x (1 kg/1,000,000 mg)

Lbs removed = Mc / 0.4536

Notes
1. Contaminant concentrations from November 2011 analytical data set (contaminant concentrations at AT-3A from the August 2011 data set).

2. Total volume removed was taken from 2011 DNR Annual Report of Water Use.

3  AT-1A was shut down permanently on April 27, 2001. 

4  AT-2 was shut down permanently on June 14, 2000.

Total VOCs removed, 

lbs
VOCs Removed, 

lbs/million gallons

Groundwater Extracted, 

million gallons

TCE Removed 

(pounds)

Well

Well

CUMULATIVE IN 2011

CUMULATIVE IN 2011 CUMULATIVE SINCE SYSTEM STARTUP

CUMULATIVE SINCE SYSTEM STARTUP
Total VOC conc., 

mg/L(1)  (Cw)
Gallons pumped(2) Liters pumped (V)

Mass removed, Kg  

(Mc)



TABLE 6-2

EXTRACTION WELL CAPTURE ZONE CALCULATIONS
2011 ANNUAL MONITORING REPORT

NIROP FRIDLEY, MINNESOTA

Maximum At Well

AT-3A/AT-13(3)
Intermediate/Deep 12000 68.0 13091 0.004 273 136 43 69 - 105

AT-5A Shallow 7210 138.0 26566 0.01 368 184 59 36 - 66
AT-5B Deep 3400 61.3 11801 0.005 694 347 110 101 - 136
AT-7 Shallow 1020 17.6 3388 0.01 332 166 53 29 - 39
AT-8 Shallow 448 11.5 2214 0.01 494 247 79 27.5 - 37.5
AT-9 Shallow 2600 108.0 20791 0.01 800 400 127 34.5  -51.5

AT-10 Intermediate 721 19.0 3658 0.004 1268 634 202 68 - 84

1  Pumping rates used are the median pumping rates during operational periods in 2011.
2  Gradient was calculated from March 2003 potentiometric surface maps representing non-pumping conditions.
3  The pumping rate (Q) and calculated capture zone configurations are for the combined efforts of AT-3A and AT-13.

Capture Zone Equations:
    Maximum capture zone width = Q/Ti
    Capture zone width at well = Q/2Ti
    Downgradient capture zone limit = Q/2pTi

T = transmissivity
Q = discharge

Screened 
Interval    
(ft bgs)

T         
(ft2/day)

Well

Downgradient 
Capture Zone 

Limit               
(ft)

Capture Zone Width (ft)

Gradient (2)Q      
(ft3/day)

Q         
(gpm) (1)Aquifer Zone
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 SUMMARY AND CONCLUSIONS

This report presents the results of 2011 groundwater remediation activities at the NIROP Fridley. During

the year, the pump-and-treat system continued to operate for the purpose of containing and capturing

VOC contaminants in groundwater. The following is a summary of observations made and conclusions

drawn from evaluation of the 2011 monitoring results and extraction system operating data for the NIROP

facility. This section also summarizes long term trends in monitoring well analyte results and extraction

system operational trends.

General Observations

 TCE continues to be the most widespread contaminant in site groundwater with a maximum 2011

concentration of 15,000 µg/L in 7-IS in November 2011. The second most common VOC was

cis-1,2-DCE, with a maximum concentration of 2,700 µg/L in MS-33I in May 2011.

 Of the 217 samples collected in 2011, 58 of those samples had 1,2-DCE (primarily cis-1,2-DCE) as

the most elevated constituent. This occurred at a total of 34 locations, because some locations had

duplicate samples or were sampled quarterly. PCE was the primary VOC in four wells (all bedrock

wells).

 Exceedances of surface water TCE compliance criteria were noted in riverside wells (14 wells), PCE

(one well), VC (two wells), and cis-1,2-DCE (two wells).

 A statistical evaluation using the Mann-Kendall test indicates long-term TCE trends as follows: 67

wells had downward trends, nine had upward trends, 35 had no statistically significant trends, and 18

wells had insufficient numbers of samples to determine trends.

 A statistical evaluation using the Mann-Kendall test indicates long-term total 1,2-DCE trends as

follows: 42 wells had downward trends and 28 wells had upward trends. No statistically significant

trends could be identified for the remaining 45 wells, and 14 wells had insufficient numbers of samples

to determine trends.
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 The Navy believes that groundwater flow and contaminant concentration data suggest that the

adjacent BAE Systems site may be contributing at least some contamination to the southern portion of

the study area (west of the FMC property in ACP). The MPCA has not endorsed this conclusion.

 The Navy believes that groundwater flow and contaminant concentration data suggest that the

adjacent BAE Systems RCRA site (“Paint Room”) may be contributing at least some contamination to

the central portion of the study area (near southwest corner of the NIROP building and north portion of

ACP).

 In 2011, the extraction system did not provide adequate containment of the main portion of

contamination migrating from NIROP source areas, primarily located at intermediate depths under

and in proximity to the NIROP building. Once the new extraction wells are operating at full capacity, it

is anticipated that most contamination in the intermediate zone will be captured.

 The presence of and, in some cases, increases in total 1,2-DCE concentrations (coupled with TCE

concentration reductions) indicates that biodegradation is occurring, especially in the shallow and

intermediate zones in the ERR/ACP area. This is further supported by the Mann-Kendall trend

analyses for TCE and DCE; overall, upward trends were far more prevalent for total 1,2-DCE (28)

than TCE (9). However, natural attenuation processes alone are not adequate to address

groundwater contamination at the site without the application of additional catalysts.

Shallow Monitored Interval

 TCE concentrations in the shallow zone in 2011 were greater than 100 µg/L in the ERR/ACP area. In

the North 40, TCE concentrations are less than 100 µg/L. The maximum TCE detection in shallow

wells in 2011 was 1,800 µg/L (MS-54S). Following decreased operation of AT-3A, TCE in shallow

wells in ACP increased, indicating a hydraulic connection between the shallow and intermediate zone

west of the “clay ridge” feature. Elevated concentrations in monitoring wells could also be attributed to

a prolonged system shutdown during the installation of the new extraction wells during the last quarter

of 2011.

 Some shallow zone wells in the vicinity of and downgradient of former intermediate extraction well AT-

3A had notable short-term TCE increases, from 2009 to 2010 (immediately after AT-3A began to fail),

including AT-5A, 18-S, MS-36S, MS-38S, MS-49S, and MS-54S. These wells still have 2011 TCE

concentrations that remain significantly greater than 2009 TCE concentrations. This could be

attributed to a decrease in the efficiency of AT-3A.
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 Generally, maximum cis-1,2-DCE concentrations are detected in the ERR/ACP area. The maximum

cis-1,2-DCE concentration in the shallow zone was 440 µg/L at MS-54S.

 A statistical evaluation of long-term TCE trends using the Mann-Kendall test indicated that there was a

general tendency for long-term shallow groundwater trends to be downward for TCE (29 downward

compared to 3 upward).

 A statistical evaluation of long-term total 1,2-DCE trends using the Mann-Kendall test indicated that

there was a general tendency for long-term shallow groundwater trends to be downward for DCE (19

downward compared to 11 upward).

 Elevated cis-1,2-DCE levels were generally detected in wells with elevated TCE concentrations,

suggesting a biodegradation link.

 The shallow extraction well network appears to be providing substantial containment of the shallow

plume on NIROP property. However, there has historically been concern among the Partnering Team

that contaminated groundwater may be bypassing the system north of AT-9 and between AT-7 and

AT-8. The concern stemmed from the presence of elevated levels of TCE in the shallow zone in ACP.

Based on the site conceptual model, it is more likely that the shallow zone elevated concentrations are

a result of groundwater upwelling into the shallow zone from the intermediate zone, which may carry

elevated concentrations of chlorinated solvents. However, it is not entirely clear from the data

collected to date that this is the case, and it is anticipated that data collected following the extraction

system upgrade will clarify this aspect of the site conceptual model.

 Groundwater TCE concentrations exceed regulatory criteria in five of six shallow zone riverside wells,

with a maximum concentrations of 160 µg/L in monitoring well MS-49S.

Intermediate Monitored Interval

 Intermediate zone TCE concentrations have historically been greatest in the area between the East

Plating Shop and ACP. A maximum TCE concentration of 15,000 µg/L was detected at 7-IS in 2011.

 Some intermediate zone wells in the vicinity of and downgradient of former intermediate extraction

well AT-3A had notable short-term TCE increases, including 15-IS, MS-34I, MS-35I, and MS-54I, or

more gradually between 2010 and 2011, as in MS-44I. This could be attributed to a decrease in the
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efficiency of AT-3A. Elevated concentrations in monitoring wells could also be attributed to a

prolonged system shutdown during the installation of the new extraction wells during the last quarter

of 2011.

 A statistical evaluation of long-term TCE trends using the Mann-Kendall test indicated that there was a

general tendency for intermediate groundwater trends to be downward for TCE (23 downward

compared to 4 upward).

 A statistical evaluation of long-term total 1,2-DCE trends using the Mann-Kendall test indicated that

DCE trends were 14 downward compared to 10 upward.

 The maximum cis-1,2-DCE concentration detected in intermediate wells was 2,700 µg/L at MS-33I.

 There is a general correlation between elevated TCE concentrations and elevated cis-1,2-DCE

concentrations in individual wells, suggesting biodegradation of TCE to cis-1,2-DCE.

 Groundwater TCE concentrations exceed regulatory criteria in all intermediate-zone riverside wells,

with a maximum concentration of 530 µg/L in monitoring well MS-44I.

 Contaminated groundwater is bypassing the system when AT-3A is not operating, probably north of

AT-3A and in the “nose” area. This bypass appears to be responsible for increased levels of

contamination in the shallow zone in ACP, following intermittent operation of AT-3A.

Deep Monitored Interval

 No monitoring wells in the deep zone exceeded 100 µg/L for TCE; however, the TCE concentration in

AT-5B ranged from 420 µg/L to 210 µg/L during 2011, indicating that elevated TCE concentrations in

AT-5B are coming from somewhere other than the deep zone, and that AT-5B is possibly pulling

groundwater from the intermediate zone.

 Wells with notable short-term increases from 2010 to 2011 included MS-44D, MS-36D, and MS-43D,

all located in ACP.

 A statistical evaluation of long-term TCE trends using the Mann-Kendall test indicated 13 downward

trends and two upward trends in deep zone groundwater.
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 PCE is present at concentrations above the MCL in the deep zone (maximum 35 µg/L in 12-D).

 A statistical evaluation of long-term total 1,2-DCE trends using the Mann-Kendall test indicated that

deep groundwater trends tended to be evenly divided between downward and upward (eight

downward compared to seven upward).

 Trace to low levels of cis-1,2-DCE are present (maximum 18 µg/L in MS-44D); all detections were

significantly less than applicable criteria.

 TCE (in four of five wells, with a maximum concentration of 61 µg/L in MS-44D) and PCE (in one of

five wells, with a maximum concentration of 6.6 µg/L in MS-47D) were detected at concentrations

greater than applicable criteria in deep zone riverside wells.

Bedrock Wells

 TCE and cis-1,2-DCE were detected at trace levels in bedrock wells at concentrations less than

applicable criteria.

 In the bedrock zone, downward TCE trends were identified at 2-PC and 5-PC. No upward trends

were identified for TCE. One downward total 1,2-DCE trend was indentified at 2-PC.

 PCE was detected in well 5-PC at 42 µg/L and 2-PC at 13 µg/L in 2011. Historical sampling results

indicate that the PCE contamination is not site related. The Navy believes the MPCA and U.S. EPA

continue to be in agreement with this conclusion.

Extraction Wells

A limited analysis of the groundwater containment and extraction system was performed using available

information. Capture zone evaluations were performed using both flownet analysis and analytical

equations, as required by the DQOs in the 2005 RAWP (Tetra Tech, 2005b). A summary of the current

system status and results of the 2011 analysis are as follows:

 The operational efficiency of the extraction system decreased significantly in 2011 due to intermittent

operation of AT-3A and limited start-up operation of AT-13.
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 Total extraction system average flow rates were lower in 2011 (321 gpm) than in 2010 (384 gpm),

mainly due to wells being shutdown during the new extraction well installation activities. The ideal flow

range for the entire extraction system had previously been set between 515 and 613 gpm by the

Partnering Team.

 Wells AT-3A, AT-5A, and AT-5B extracted the most contaminant mass in 2011. Since their inclusion

in the extraction well system, they have been important in containing and capturing groundwater

contamination at the NIROP boundary.

 From highest to lowest pumping rates (averaged from daily instantaneous readings), extraction wells

are ranked as follows for 2011:

- AT-5A (99.9 gpm)

- AT-9 (78.5 gpm)

- AT-3A/AT-13 (50.2 gpm)

- AT-5B (44.6 gpm)

- AT-7 (22.0 gpm)

- AT-10 (15.9 gpm)

- AT-8 (9.4 gpm)

 From highest to lowest TCE/VOC mass removal rates (pounds per million gallons), extraction wells

are ranked as follows for 2011:

Rank Extraction Well

TCE Mass
removal rate
(pounds per

million gallons)

Extraction Well

VOC Mass
removal rate
(pounds per

million gallons)
1 AT-3A 6.68 AT-3A 7.40
2 AT-5A 1.84 AT-8 3.57
3 AT-5B 1.75 AT-7 3.05
4 AT-7 1.42 AT-5A 2.47
5 AT-10 1.42 AT-10 2.26
6 AT-8 0.68 AT-5B 1.93
7 AT-9 0.56 AT-9 1.09

 AT-10 is intended to provide containment of intermediate groundwater along the southern edge of the

facility. AT-3A has not been fully operational; therefore, containment of most intermediate-depth

groundwater emanating from the primary source area (East Plating Shop area) was not adequately

achieved in 2011. When all new extraction wells are brought online, this should be remedied.
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 There are no elevated TCE concentrations above 100 g/L upgradient of the shallow extraction wells.

However, the shallow extraction wells are still pumping, and capture shallow groundwater migrating

from beneath the NIROP building and in ERR/ACP, based on flownet analysis and capture zone

calculations.

 There are no elevated TCE concentrations above 100 g/L in the deep zone. However, the deep

extraction well is still pumping, and appears to capture deep groundwater migrating from the area

south of the NIROP facility and the southern portion of the NIROP building.

7.2 ATTAINMENT OF DATA QUALITY OBJECTIVES

Periodic evaluation of the data reported in this AMR (or elsewhere) is necessary to confirm that the

appropriate data are being collected and analyzed to support attainment of the DQOs.

This section addresses DQOs for two separate but related problems that are identified in the RAWP

(Tetra Tech, 2005b):

 Problem B: Effectiveness of the Capture Well System

 Problem C: Groundwater Monitoring for Overall Contamination at NIROP Fridley

DQOs for NIROP were established using the seven-step DQO process developed by the U.S. EPA

(2000). Some of the DQOs, especially laboratory measurement-related DQOs, were incorporated directly

into the RAWP and are not repeated here; however, the following key items are highlighted:

 MDLs and laboratory reporting limits (RLs) for key compounds were decreased from previous years to

ensure that concentrations could be measured at critical levels. Section 5.1.2 indicates that these

limits were achieved.

 All groundwater monitoring data were subjected to validation in accordance with the Quality

Assurance Project Plan (QAPP) requirements as described in Section 5.2. Data was validated for all

2011 samples. No sample data was rejected.

The derivation of DQOs for NIROP was an extensive process, discussed in detail in the RAWP (Tetra

Tech, 2005b). Therefore, it is only necessary to identify the Decision Rules and to evaluate the results

with respect to Decision Rules in this AMR. See the RAWP for discussions of Problem A and Problem D.
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For both Problem B and Problem C, it was determined that Problem Statements, Inputs and Study

Boundaries, and Decision Rules remain valid.

7.2.1 Problem B: Effectiveness of the Capture Well System

Evaluation of Problem B from the RAWP identifies a significant list of data to be collected or calculated

(Decision Inputs/Study Boundaries). During this AMR evaluation of DQO attainment, it was confirmed that

all required data were collected or calculated.

The DQO solution requires that the well network be adjustable to accommodate refinements to the site

conceptual model and changing site conditions. This AMR evaluation of DQO attainment confirms that

some minor modification to the sampling network has occurred. Therefore, this element is operating as

designed to support the DQOs.

The MCL for TCE (the contaminant selected to represent the extent of contamination) is 5 µg/L. However,

the DQOs specified that the 100 part per billion (ppb) TCE contour would represent the part of the plume

to be evaluated for this problem (Tetra Tech, 2005b). Both contours were plotted on figures in this AMR.

All wells scheduled for operation and sampling, as identified in the DQOs, were included in the capture

system evaluations.

Decision Rule for Problem B

The Decision Rule for Problem B, as contained in the RAWP (Tetra Tech, 2005b), is as follows:

“If the capture well system is effective at substantially preventing the flow of contaminated groundwater

from NIROP beyond the capture well system, then optimize the system by selecting different pump rates,

deselecting wells from the list of monitoring/pumping, etc., as appropriate based on best professional

judgment using data analysis. If the capture well system is not effective at substantially preventing the

flow of contaminated groundwater from NIROP beyond the capture well system, evaluate potential system

enhancements, source control, etc., as appropriate.”

Conclusions Regarding Attainment of Data Quality Objectives for Problem B

Because of AT-3A reduced/intermittent performance, the capture system was not effective at substantially

preventing the flow of contaminated groundwater from NIROP, the Navy implemented an extraction

system upgrade in 2011. Because these steps were taken, the DQOs are being met.
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7.2.2 Problem C: Groundwater Monitoring for Overall Contamination at NIROP Fridley

(Effectiveness of the Groundwater Monitoring Network)

Decision Rules for Problem C

The Decision Rules for Problem C, as contained in the RAWP, are as follows:

1. If contaminated groundwater (greater than 100 ppb TCE) is migrating beyond the northern and

southern edges of the capture well line along the NIROP compliance line
1
, evaluate potential system

enhancements, source control, etc., as appropriate to improve the containment system. If not,

optimize the groundwater monitoring system by selecting different pumping rates, deselecting wells

from the list of monitoring/pumping, etc., as appropriate, based on best professional judgment using

data analysis tools described in Attachment 2 of Problem B: Effectiveness of Capture Well System.

2. If groundwater with contaminants exceeding surface water criteria is entering the river,

evaluate/implement a remedy to prevent this. If contaminated groundwater is not entering the river,

optimize the groundwater monitoring program further.

3. If the change in shape, size, concentration, and location of the plume indicates that the remedy is

deficient or groundwater monitoring is insufficient, then make adjustments to mitigate the deficiency

(action depends on conditions). If no change in shape, size, and location of the plume that would

indicate that a deficiency is observed, then optimize the groundwater monitoring program further. The

5 µg/L TCE concentration contour was originally designated to serve as the delineator of the plume.

Based on recent data, this is still valid.

4. If groundwater COC concentrations are greater than their respective groundwater regulatory limits,

then continue the remedy, evaluate remedial alternatives [e.g., land use controls (LUCs), etc.], and/or

petition for using alternate concentration limits (ACLs). If not, recommend No Further Remedial

Action Planned (NFRAP) and stop treatment.

5. If cleanup performance for the entire remedial system is unsatisfactory, then enhance system

performance, evaluate the technical impracticability of the system, evaluate remedial alternatives

1 The term “compliance” well and compliance line were utilized to identify a grouping of wells (along with
such other groups as plume edge and source wells) in order to develop an overall sampling strategy. This
does not indicate that these wells are agreed reference locations for attaining ROD goals.
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(e.g., LUCs, etc.), and/or petition for ACLs. If the cleanup performance is satisfactory, further optimize

the remedial system, if possible.

Conclusions Regarding Attainment of Data Quality Objectives for Problem C

Based on evaluations of the data in this AMR, TCE is still the best indicator of plume size. The data

evaluations lead to the following conclusions:

 Contaminant concentrations downgradient of the capture system, up to 2009, have statistically

decreased to show progress toward satisfying the Decision Rule #1. Downgradient quarterly

monitoring was continued to assess the impact of the reduced performance of AT-3A and the

effectiveness of the planned system upgrades, for a period of one year following startup of the new

wells. The Partnering Team will then re-evaluate monitoring frequency at that time. Note that the

term “compliance wells,” as defined as a part of the DQO exercise, were applied to a particular group

of wells to differentiate them from other groups, and these wells are referred to in previous sections of

this AMR as “Riverside wells”, to avoid the possible assumption that the “compliance wells” have any

regulatory standing in documents to date.

 A groundwater treatment pilot study was evaluated as an active remedy that can potentially be used to

decrease concentrations in accordance with Decision Rule #2. The capture system is also actively

removing contamination from the aquifers.

 The groundwater monitoring program and cleanup performance of the remedial system are still being

evaluated because of recent additions to the extraction system. Therefore, Decision Rule numbers 3,

4, and 5 are satisfied, although concentrations less than groundwater standards have not yet been

achieved.

7.3 RECOMMENDATIONS

The following recommendations are proposed for incorporation into the groundwater monitoring and

remedial operations at the NIROP site:

Groundwater Monitoring Program

 Continue quarterly monitoring for a period of 1 year following the new extraction wells being brought

online. Consider the following quarterly sampling monitoring well changes:
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- Extraction wells:

-- Remove AT-3A from the sampling plan because AT-13 is close by and can be sampled.

AT-3A is scheduled to be abandoned and sealed in September 2012;

-- Add AT-11, AT-12, and AT-13 to the sampling plan to evaluate removal rates following being

brought online

- Monitoring wells:

-- Add 7-IS to the sampling plan.

 The areas of potentially significant contaminant bypass in the intermediate flow zone through and

around the northern portion of the extraction zone should continue to be monitored closely once

extractions wells are brought online. If these areas of potential bypass have a significant impact on

downgradient water quality in ACP, modification of the extraction system may be necessary.

 Following the new extraction wells being brought online, consideration of groundwater concentration

data in ACP as a direct indication that the extraction wells are preventing migration of contaminants

from beneath the NIROP building must be done with caution, because the potential exists that some

monitoring wells in ACP may have elevated concentrations from groundwater being pulled from BAE

sites; therefore, may not be 100 percent NIROP-related.

Containment and Extraction Remediation System

 The three new intermediate zone extraction wells should be brought online at a pumping rate sufficient

to capture groundwater of concern emanating from under the NIROP building in the intermediate

zone.

 Improvement of the overall run time for the extraction wells is of greater significance than incremental

increases in pumping rate in terms of a containment strategy. Continued efforts at evaluating the

optimal scope of preventative maintenance/evaluating new methods for well redevelopment may

result in more improvement in extraction well performance.

 Implementation of remedial actions targeted at the probable primary source area (releases from the

East Plating Shop) should continue to be considered. Any significant contaminant mass removal

and/or destruction in the source area would be expected to significantly decrease downgradient

groundwater contamination. The groundwater extraction and treatment activities, as well as any
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bioremediation activities in the ERR/ACP area, are measures that limit the spread of contamination

but do nothing to eliminate the source.
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FACILITY NAME/ADDRESS:
Former Naval Industrial Reserve Ordinance Plant Former Naval Industrial Reserve Ordinance Plant
4800 E River Rd 201 Decatur Ave Bldg 1A
Fridley,MN 55421    PERMIT# LIMIT STATUS FORMER # Great Lakes,IL 60088    

MNG790159 FINAL

STATION INFORMATION:
SD-001 (Groundwater Remediation Treatment System)
Surface Discharge, Effluent To Surface Water YEAR|MO|DAY YEAR|MO|DAY

FROM: 2011-10-01 TO: 2011-12-31
No Discharge ('Yes' or 'No'): No

SAMPLE
TYPE

SAMPLE
VALUE

50050   PERMIT ****** REPORT ****** REPORT ******
REQ CalQtrTot CalQtrAve

SAMPLE
VALUE

34506   PERMIT ****** ****** ****** ****** 200
REQ CalQtrMax

SAMPLE
VALUE

34496   PERMIT ****** ****** ****** 5 ******
REQ CalQtrAve

SAMPLE
VALUE

34501   PERMIT ****** ****** ****** 3.2 ******
REQ CalQtrAve

SAMPLE
VALUE

34546   PERMIT ****** ****** ****** 50 ******
REQ CalQtrAve

SAMPLE
VALUE

81686   PERMIT ****** ****** ****** 70 140
REQ CalQtrAve CalQtrMax

SAMPLE
VALUE

34423   PERMIT ****** ****** ****** 4.6 ******
REQ CalQtrAve

SAMPLE
VALUE

34475   PERMIT ****** ****** ****** 5.0 ******
REQ CalQtrAve

SAMPLE
VALUE

39180   PERMIT ****** ****** ****** 5.0 ******
REQ CalQtrAve

COMMENTS:

Principal Executive Officer or Authorized Agent

Date

Chief Operating Officer

Date

GrabQuarter1Trichloroethylene (TCE or Trichloroethene)

************
ug/L  ****

Quarter1x

GrabQuarter1x

GrabQuarter1Tetrachloroethylene (Perchloroethylene)

******<5.0******************Methylene Chloride (Dichloromethane)

******<0.50******

ug/L  ****

ug/L  ****
GrabQuarter1x

GrabQuarter1

1x

ug/L  
1,2-Dichloroethylene (trans-)

GrabQuarter1x

GrabQuarter1<0.50

ug/L  

1,2-Dichloroethylene (cis-)

******<0.50************

<0.50******************

1,1-Dichloroethylene (Vinylidene chloride)

******<0.50****************** GrabQuarter1

GrabQuarter1

1,1,1-Trichloroethane

Grab

******
mgd   

Measur

Quarter

Quarter

1,1-Dichloroethane

<0.50******

1x

******
****

0.32

ug/L  
Quarter1******************

****

******

Continuous Flow Meter

<0.50

1x
MG    

****
GrabQuarter1x

Quarter

******

Quarter

******

Grab

******

Quarter

29.447

1

****** 1

******

ug/L  

<0.50

1x

******

****

******

Grab

QUANTITY FREQUENCY

Flow

******

Grab

ug/L  

OF ANALYSIS

****

UNITSPARAMETER

PERMITEE NAME/ADDRESS:

Grab

WASTEWATER TREATMENT

Grab

MONITORING PERIOD

CONCENTRATION

DISCHARGE MONITORING REPORT

Quarter

UNITS

******
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A-3 MONTHLY O&M REPORTS
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Monthly Project Status Report January 2011 

Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 

Prepared by Bay West, Inc. 
 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

• The GWTF was in operation for 742.5 hours during the month of January 2011. 

• The on-stream factor for January was 100%.  The on-stream factor is the actual operation 

time divided by the available operation time. 

• The system processed an estimated 17,199,000 gallons of groundwater in January, for a total 

of 2,910,970,000 gallons to date. 

• Effluent sampling from Outfall 020 was performed on January 4, 2010. Per the National 

Pollutant Discharge Elimination System (NPDES) permit requirements, the samples were 

analyzed for eight specific volatile organic compounds (VOC) by EPA Method 624.  

Laboratory analytical results were below NPDES permit limits for all analytes.  The 

Discharge Monitoring Report (DMR) and a copy of the analytical results will be forwarded to 

the Minnesota Pollution Control Agency (MPCA) by the due date of April 21, 2010. 

• Influent and effluent sampling from ports in the main treatment area, was performed on 

January 4, 2010, for the purpose of calculating emission rates from the ASUs.  Treatment 

system sampling, and subsequent air emissions calculations, are performed on a quarterly 

basis.  The calculated emission rates for all chemicals of concern were below the 

corresponding site-specific allowable emission rates (AERs).  The emissions reporting form 

is included with this report. 

• Electrical use was approximately 64,951 kilowatt-hours (kWh) for January 2011. 

• Approximately 11,453 pounds of trichloroethylene (TCE) have been removed from the 

aquifer since system start-up. 

• The fourth quarter 2010 NPDES DMR under permit MNG790159 was submitted by the due 

date of January 21, 2011.  This report is submitted to the MPCA on a quarterly basis along 

with the analytical reports for samples collected at Outfall 020. 

• The 2010 Metropolitan Council Environmental Services (MCES) Special Discharge Report 

for Special Discharge Permit 2154 was submitted by the due date of January 30, 2011.  This 

report is submitted to MCES on an annual basis along with the analytical reports for samples 

collected from discharges to the sanitary sewer. 

• The 2010 Annual Water Use Report under the Department of Natural Resources (DNR) 

permit 1992-6127 will be submitted during the month of February.  This report is submitted 

on an annual basis to document the amount of water pumped from each extraction well. 

SCHEDULED MAINTENANCE 

• Visually inspected the flow meters and level probes for material buildup and proper 

operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  
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• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Alternated pumps P-101A/101B monthly. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 

range. 

• Alternated pumps P-301A/301B weekly. 

• On January 20, 2011, air scoured the influent line between the well house (i.e., Building 

52/53) and the main treatment area for approximately one hour. 

PROBLEMS AND SOLUTIONS  

• Bay West has executed a Subcontract to improve electronic data transmission and accessibility at 

NIROP.  Bay West’s Subcontractor will: resolve scaling and calibration errors between field 

instruments in Building 52/53 and the values on the operator interface screens on the Site’s 

supervisory control and data acquisition (SCADA) system; ensure all flow totalization and motor run 

time calculations made by the programmable logic controller (PLC) are correct, as presented on the 

SCADA screens; and provide better data transmission and improved data quality for information that 

is available remotely via the Site’s telemetry system.   

• The average pumping rate from extraction well AT-8 was below the minimum flow rate of 10 gpm 

for the beginning part of January.  Based on an analysis of operational data, Bay West concluded the 

low flow and intermittent faulting out of the pump was most likely attributable to a decline in the 

well’s specific capacity due to the accumulation of debris on the well screen and formation materials 

adjacent the screen.  An extended well redevelopment procedure (a.k.a. Super Soak) with Unicid® 

product was initiated to remove this debris.  Redevelopment work commenced on January 25, and 

will continue for approximately one month. 

• On January 20, the air scouring procedure was executed to clean the pipe from the equalization tank 

to the air stripping units. This procedure was necessary as pump 101 was not able to meet the 

demand of the incoming flow from the extraction wells, resulting in a high level alarm condition in 

the equalization tank.   After air scouring, the level in the tank stabilized around the control set point 

and pump 101 was able to meet the demand of the incoming flow.  

• The average flow rate for AT-10 was below the minimum of 20 gpm for the month of January.  Bay 

West and Renner inspected the well pump, pipe, and fittings on January 31. After inspection, a 

broken coupler was found and replaced, which resulted in a slight increase in flow.  Bay West will 

perform additional investigation to determine further actions required to increase and maintain the 

flow rate above the minimum. 

• The average flow rate for AT-7 was below the minimum of 37 gpm for the month of January. Bay 

West and Renner inspected the well pump, pipe, and fittings on January 28 and determined the drop 

pipe and pump intake were fouled. The pump end was replaced with a clean spare and the drop pipe 

was cleaned. As this did not increase the flow rate above the minimum, Bay West will perform 

additional investigation to determine the actions required to increase the flow rate. 

• The average flow rate for AT-5B was below the minimum of 70 gpm for the month of January. 

Based on pressure loss between the well head and Building 52/53, Bay West believes the extraction 

pipe, from the well head to the equalization tank, is fouled. The measured pressure drop is greater 

than historical pressure drop at the ideal flow. Extraction line pigging is scheduled for February to 

remove the debris. 
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AT-3A 67.7 67.7 135 50.15% 50.15% 115 742 742 100.00% 

AT-5A 142.6 142.6 156 91.41% 91.41% 138 742 742 100.00% 

AT-5B 63.2 63.2 82 77.07% 77.07% 70 742 742 100.00% 

AT-7 20.4 20.4 46 44.35% 44.35% 37 740 740 100.00% 

AT-8 4.2 5.7 15 28.00% 38.00% 10 574 418 72.82% 

AT-9 149.8 149.8 150 99.87% 99.87% 125 742 742 100.00% 

AT-10 16.1 17.1 23 70.00% 74.35% 20 740 698 94.32% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970

Note: Available hours are 24 hours per day, less scheduled down time and power outages.

* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-
10 monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046

3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029

4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128

7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701

8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178

11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706

1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663

4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108

7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542

12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801

2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291

5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974

7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *

1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373

6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930

8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962

11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477

1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187

4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931

6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045

12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517

3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857

6/2/2005 389,382 233,771 * * * 53,851

7/1/2005 395,908 281,096 * * * 55,772

8/1/2005 402,786 329,990 * * * 58,530

9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337

11/1/2005 423,117 482,282 * * * 59,439

12/1/2005 429,602 535,236 * * * 58,139

1/3/2006 437,032 585,945 * * * 64,273

2/3/2006 444,929 642,321 * * * 59,745

3/3/2006 451,966 695,029 * * * 59,447

4/4/2006 458,470 747,972 * * * 52,154

5/2/2006 464,407 794,189 * * * 56,066

6/1/2006 470,107 844,555 * * * 67,078

7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651

9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783

11/16/2006 497,232 113,863 * * * 30,896

12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453

2/14/2007 519,226 253,223 * * * 60,625

3/15/2007 526,775 306,299 * * * 37,019

4/1/2007 531,435 338,658 * * * 59,380

5/1/2007 538,780 390,693 * * * 60,309

6/2/2007 546,435 443,347 * * * 57,976

7/2/2007 552,240 495,518 * * * 54,945

8/1/2007 558,047 544,656 * * * 56,900

9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912

11/1/2007 574,269 690,193 * * * 61,551

12/3/2007 580,906 745,107 * * * 58,075

1/2/2008 587,234 796,854 * * * 61,758

2/1/2008 593,878 851,968 * * * 56,961

3/6/2008 601,457 901,350 * * * 47,128

4/1/2008 607,103 942,832 * * * 51,563

5/2/2008 613,973 987,525 * * * 45,409

6/2/2008 619,382 27,525 * * * 23,755

7/1/2008 621,730 48,932 * * * 57,458

8/1/2008 627,904 100,216 * * * 59,836

9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110

11/3/2008 648,196 258,027 * * * 58,512

12/1/2008 655,158 309,577 * * * 71,027

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

1/2/2009 663,755 372,007 * * * 69,361

2/2/2009 672,125 432,998 * * * 62,234

3/2/2009 679,788 487,569 * * * 61,618

4/1/2009 687,315 541,660 * * * 63,015

5/1/2009 694,461 597,529 * * * 63,751

6/1/2009 701,440 654,301 * * * 60,286

7/1/2009 708,069 707,958 * * * 65,088

8/3/2009 715,267 765,848 * * * 57,140

9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372

12/1/2009 741,891 978,863 * * * 77,030

1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431

4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143

6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482

9/1/2010 791,567 1,448,575 * * * 55,237
10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565

12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64951

2/1/2011 820,001 1,730,423 * * *
* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage wa

estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 

usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 

similar to October 2004.

O&M Start Date: 11 November 1998
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Form 1.1 - Air Stripper Screening Evaluation

Site Name:             NIROP Fridley Responsible Party Contact: Form Completed by:

Address:                4800 East River Road Name:           Howard Hickey Steve Head
                             Minneapolis, MN 55421 Affiliation:       Midwest Division Naval Facilities Date: 2/18/2011

                       Engineering Command
MPCA Leak #:        Not Applicable Phone #:          847-668-5999

A B C D E

Contaminant (CAS #) Contaminant Air Stripper Removal Factor Emission Rate Site Specific Is
Concentration Influent Flow Rate (RF) (ER) Allowable ER >/= AER?

(GC) (IFR) (ug/sec) Emission Rate (yes/no)
(ug/liter) (liters/sec) (AER)

(ug/sec)

1,1-dichloroethane (75-34-3) 1.50 21.00 1 135,000,000 No
1,1-dichloroethylene (75-35-4) 0.67 21.00 1 54,000 No

methylene chloride (75-09-2) 0.15 21.00 1 54,000 No
tetrachloroethylene (127-18-4) 1.50 21.00 1 4,600,000 No

trichloroethylene (79-01-6) 300 21.00 1 1,600,000 No

..
Note: If the incoming concentration is not detectable the Emission Rate is based on the detection limit.

6,300.0

Table 3

31.5
14.1

31.5
3.2
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NIROP FRIDLEY
MONTHLY GWTF ON STREAM FACTOR
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NIROP FRIDLEY
GWTF TOTAL TREATED FLOW
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NIROP FRIDLEY
TOTAL DISCHARGE
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Gallons Treated vs. Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 5: AT3A Monthly Flow vs. Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 6: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 7: AT5A Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 8: AT7 Monthly Flow vs Time

0.0

10.0

20.0

30.0

40.0

50.0

60.0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

AT7 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev4 dev5 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 11: AT10 Monthly Flow vs Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

AT10 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev 4 dev 5 On-Stream Factor



Docs 49267 Figure 12

Cost per Gallons Treated vs. Time
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Cost per Pound Contaminant Mass Removed vs. Time
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Cumulative Contaminant Mass Removal vs. Cumulative Cost
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Influent Contaminant Concentration vs. Time
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Bay West Inc. 

5 Empire Drive, St. Paul, MN  55103 
651-291-0456  *  FAX 651-291-0099 

 www.baywest.com  *  info@baywest.com 

 
 
 
 
 

Equal Employment Opportunity/Affirmative Action Employer 

 

 
 
April 1, 2011 
 
 
 
Mr. Howard Hickey 
Naval Facilities Engineering Command Midwest 
201 Decatur Ave., Bldg. 1A 
Great Lakes, IL  60088-2801 
 
RE: February 2011 Treatment System Report 
 Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota 
 EMAC Contract No. N40083-06-D-4015 
 Delivery Order #0005 
  
 
Dear Mr. Hickey: 
 
Enclosed please find the above-referenced report for the treatment system at the Naval Industrial Reserve 
Ordnance Plant (NIROP) in Fridley, Minnesota.  Bay West, Inc. (Bay West) has prepared this report in 
accordance with the requirements of the Contract Documents for the project.  If you have any questions or 
comments regarding this information, please contact me at 651-291-3491. 
 
 
Respectfully, 
 
 
 
Paul T. Walz, P.E. 
Senior Engineer 
651-291-3491 
paulw@baywest.com 
 
Enclosure 
 
cc: Mark Sladic, Tetra Tech Nus, Inc. Richard Kuhlthau, TechLaw, Inc.
 Deepa DeAlwis, MPCA Mary Tierney, U.S. EPA 
 Stephanie Warino, Tetra Tech Nus, Inc. Arun Gavaskar, NAVFAC Atlantic 
 Robert Magee, U.S. Navy Val Jurka, NAVFAC Atlantic 
 John Estes, Delta Environmental Dean Krebs, Delta Environmental 
 Jeff Tinney, Toltest, Inc. Paul Lucas, Delta Environmental 
 Dan Musser, Bay West, Inc    Steve Head, Bay West, Inc.  
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Monthly Project Status Report February 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 
SYSTEM OVERVIEW 

• The GWTF was in operation for 667 hours during the month of February 2011. 

• The on-stream factor for February was 99.7%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

• The system processed an estimated 16,550,000 gallons of groundwater in February, for a total 
of 2,927,521,000 gallons to date. 

• Electrical use was approximately 58,883 kilowatt-hours (kWh) for February 2011. 

• Approximately 11,495 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since system start-up. 

• A quarterly groundwater monitoring event was performed by Bay West from February 14 to 
18, 2011.  Three extraction wells and 21 monitoring wells were scheduled to be sampled 
during this event.  Samples were successfully collected and submitted for VOC analyses to 
Columbia Analytical Services (CAS) in Kelso, WA.  Two wells, 13-IS and MS-38S, could 
not be sampled as they were located beneath snow banks created from parking lot snow 
plowing work performed by others.  One well, MS-56S, was not sampled due to lack of 
recharge in the well during purging.  Based on the field sampling log, water from the well 
turned black and the well went dry.  During the previous sampling event (2010 Annual 
Groundwater Monitoring Event), the well also went dry and sediments were observed in the 
purge water.   Analytical results will be forwarded to TetraTech NUS, Inc. for inclusion in the 
2011 Annual Monitoring Report (AMR). 

SCHEDULED MAINTENANCE 
• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Alternated pumps P-101A/101B monthly. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

• Alternated pumps P-301A/301B weekly. 

• Redeveloped extraction well AT-8. 

PROBLEMS AND SOLUTIONS  
• Bay West has executed a Subcontract to improve electronic data transmission and accessibility at 

NIROP.  The scope of services and work performance period are being re-evaluated in light of 
current plans to install three new extraction wells and abandon AT-3A.  The modifications required 
to the site’s programmable logic controller (PLC) and SCADA system to bring the new wells on-line 
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go significantly beyond the scope of work authorized.  Combining both work scopes into a single 
system upgrade will likely increase overall efficiency and minimize implementation issues.   

• The pumping rate from extraction well AT-8 was below the minimum flow rate of 10 gpm for the 
first part of January.  An extended well redevelopment procedure (a.k.a. Super Soak) with Unicid® 
product was initiated.  Redevelopment work commenced on January 25 and terminated on February 
17.  The flow rate returned to above the minimum of 10 gpm upon start-up of the extraction well 
pump.  Bay West will continue to monitor AT-8 operational data.  There are no additional actions 
required at this time. 

• The pumping rate for AT-10 was below the minimum of 20 gpm in late January and first part of 
February.  Bay West and licensed well driller EH Renner inspected the well pump, pipe, and fittings 
on January 31.  After inspection, a broken coupler was found and replaced, which resulted in a slight 
increase in flow.  After further investigation, Bay West determined the extraction line was obstructed 
with debris.  Pipe pigging was initiated to remove the debris in the extraction pipe.  Licensed well 
driller TL Stevens was on-site with Bay West to execute the procedure.  After completion of pipe 
pigging, the flow rate returned above the minimum.  Bay West will continue to monitor AT-10 
operational data on AT-10.  There are no additional actions required at this time. 

• The pumping rate for AT-7 was below the minimum of 37 gpm in late January and the first part of 
February.  Bay West and EH Renner inspected the well pump, pipe and fittings on January 28 and 
determined the drop pipe and pump intake were fouled.  The pump end was replaced with a clean 
spare and the drop pipe was cleaned.  Flow remained below the minimum after pump replacement 
and drop pipe inspection. Extraction well AT-7 returned to above minimum flow rate in the mid part 
of February, with no action from Bay West.  A discharged pipe obstruction was suspected to cause 
the increase in flow rate.  Bay West will continue to monitor AT-7 operational data on AT-7.  There 
are no additional actions required at this time. 

• The pumping rate for AT-5B was below the minimum of 70 gpm in late January and first part of 
February.  Bay West determined the extraction pipe, from the well to the equalization tank, was 
fouled with debris.  The measured pressure drop was greater than historical pressure drop at the 
design flow.  Licensed well driller TL Stevens and Bay West executed pipe pigging on February 17.  
The flow rate was unchanged upon start-up of the extraction well pump.  Debris was observed in the 
discharge during the pigging procedure.  However, hard debris is suspected to remain on the inside 
of the pipe, since the flow rate r and pressure drop across the pipe remains the same. Bay West will 
perform additional investigation work to identify the cause of low flow rate and appropriate response 
actions.   

• On February 14, licensed well driller TL Stevens and Bay West executed pipe pigging at AT-5A.  
Debris was observed in the discharge during the pigging procedure, and the flow increased to the 
optimal flow rate of 156 gpm after start-up of the extraction well pump.  The pumping rate then 
declined to a rate below the design flow rate, but remained above the minimum.  Bay West will 
perform additional investigation to determine the cause of loss in flow rate. 

• On February 24, a power outage in the BAE Systems area caused the treatment plant to shutdown.  
Bay West was able to successfully restart the system after electrical repairs were completed.   
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Well Performance Summary 

 

TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 

FIGURES 
1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5B  Monthly Flow vs. Time 
7. AT-5A  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 

 

Well 

Average 
Monthly Flow 
Rate (GPM) 
(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of   Ideal   
Flow 

(Available) 

% of   Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 80.6 80.6 135 59.70% 59.70% 115 669 669 100.00% 
AT-5A 141.4 141.4 156 90.64% 90.64% 138 664 664 100.00% 
AT-5B 61.4 61.4 82 74.88% 74.88% 70 663 663 100.00% 
AT-7 34.1 34.1 46 74.13% 74.13% 37 669 669 100.00% 
AT-8 11.7 12.2 15 78.00% 81.33% 10 252 243 96.43% 
AT-9 140.3 140.3 150 93.53% 93.53% 125 669 669 100.00% 

AT-10 19.2 19.2 23 83.48% 83.48% 20 665 665 100.00% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream

factor to Storm to Sanitary
Untreated
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-
10 monthly flow.
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312

Electrical Meter Readings (kW·h)
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

9/1/2004 335,039 1,842,215 * * * 52,307
10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * *

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage wa
estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.
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Monthly Project Status Report March 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 
SYSTEM OVERVIEW 

• The GWTF was in operation for 744 hours during the month of March 2011. 

• The on-stream factor for March was 100%.  The on-stream factor is the actual operation time 
divided by the available operation time. 

• The system processed an estimated 17,827,000 gallons of groundwater in March, for a total 
of 2,995,348,000 gallons to date. 

• Electrical use was approximately 68,939 kilowatt-hours (kWh) for March 2011. 

• Approximately 11,539 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,188 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

SCHEDULED MAINTENANCE 
• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Alternated pumps P-101A/101B monthly. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

• Alternated pumps P-301A/301B weekly. 

• Visually inspected the inside of extraction well piping of AT-5A, AT-5B, and AT-7. 
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PROBLEMS AND SOLUTIONS  
• Bay West has executed a Subcontract to improve electronic data transmission and accessibility at 

NIROP.  The scope of services and work performance period are being re-evaluated in light of 
current plans to install three new extraction wells and abandon AT-3A.   

• The pumping rate for AT-5B was below the minimum of 70 gpm in the month of March.  Bay West 
pigged the extraction line between the wellhead and Building 52/53 on February 17, 2011 to remove 
debris that had accumulated on the pipe wall.  While some debris was removed by the pigging 
process, the pressure loss in the extraction pipe has returned to its pre-pigging level.  This data 
suggests the debris is a harder material that is not easily removed by pigging.  Bay West is 
performing an acid cleaning event of the feed pipe between Building 52/53 and the groundwater 
treatment facility in May.  Bay West will evaluate the utility of this cleaning approach and the 
efficacy of implementing it for the groundwater extraction lines.    

• Extraction well AT-7 was slightly below the minimum flow rate of 37 gpm for the month of March.  
Based on the pipe inspection and pressure loss data, the extraction well line, which includes the 
pump intake and all extraction well piping, is fouled with debris.  Bay West has scheduled 
maintenance with well driller EH Renner. 

Well Performance Summary 

TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5B  Monthly Flow vs. Time 
7. AT-5A  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 

Well 

Average 
Monthly Flow 
Rate (GPM) 
(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of   Ideal   
Flow 

(Available) 

% of   Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 67.6 67.6 135 50.07% 50.07% 115 744 744 100.00% 
AT-5A 138.7 138.7 156 88.91% 88.91% 138 738 738 100.00% 
AT-5B 61.1 61.4 82 74.51% 74.88% 70 741 741 100.00% 
AT-7 34.8 34.8 46 75.65% 75.65% 37 740 740 100.00% 
AT-8 13.0 13.5 15 86.67% 90.00% 10 744 720 96.77% 
AT-9 131.2 131.2 150 87.47% 87.47% 125 744 744 100.00% 
AT-10 21.4 21.4 23 93.04% 93.04% 20 740 740 100.00% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 1 of 3



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-
10 monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706

1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471

11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932

1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *

1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477

1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887

1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139

1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019

4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075

1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030

1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226

1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * *

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.

O&M Start Date: 11 November 1998
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 5: AT3A Monthly Flow vs. Time

AT3A Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev4 dev5 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 6: AT5B Monthly Flow vs Time

AT5B Monthly GPM Average Minimum Flow Ideal Flow dev1 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5A Monthly Flow vs Time

AT5A Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 8: AT7 Monthly Flow vs Time

AT7 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev4 dev5 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time

AT8 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev4 dev5 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time

AT9 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev4 dev5 dev6 dev7 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time

AT10 Monthly GPM Average Minimum Flow Ideal Flow dev1 dev2 dev3 dev 4 dev 5 On-Stream Factor
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Monthly Project Status Report April 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 
SYSTEM OVERVIEW 

• The GWTF was in operation for 711.3 hours during the month of April 2011. 

• The on-stream factor for April was 99.6%.  The on-stream factor is the actual operation time 
divided by the available operation time. 

• The system processed an estimated 14,063,000 gallons of groundwater in April, for a total of 
2,959,411,000 gallons to date. 

• Electrical use was approximately 58,997 kilowatt-hours (kWh) for April 2011. 

• Approximately 11,584 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,233 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

• Effluent sampling from Outfall 020 was performed on April 7, 2011.  Per the National 
Pollutant Discharge Elimination System (NPDES) permit requirements, the samples were 
analyzed for eight specific volatile organic compounds (VOC) by EPA Method 624.  
Laboratory analytical results were below NPDES permit limits for all analytes.  The 
Discharge Monitoring Report (DMR) and a copy of the analytical results will be forwarded to 
the Minnesota Pollution Control Agency (MPCA) by the due date of July 21, 2011. 

• Influent and effluent sampling from ports in the main treatment area was performed on April 
7, 2011, for the purpose of calculating emission rates from the ASUs.  Treatment system 
sampling, and subsequent air emissions calculations, are performed on a quarterly basis.  The 
calculated emission rates for all chemicals of concern were below the corresponding site-
specific allowable emission rates (AERs).  The emissions reporting form is included with this 
report. 

SCHEDULED MAINTENANCE 
• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Alternated pumps P-101A/101B monthly. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

PROBLEMS AND SOLUTIONS  
• Bay West has executed a Subcontract to improve electronic data transmission and accessibility at 

NIROP.  As discussed in the March 2011 status report, the scope of services are being re-evaluated 
in light of current plans to install three new extraction wells and abandon AT-3A to ensure system 
improvements incorporate the increase in the number of extraction wells planned for the site.   
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• Effluent pump P301A had fail to run status when performing the weekly switch on 4/11/11.  The site 
electrician performed troubleshooting activities and determined the motor was drawing too many 
amps.  This caused the overload protector to trip and shut down P301A.  PFC Equipment (PFC), the 
manufacturer’s authorized service representative, has been retained for pump repair.  The treatment 
plant will run with P301B continuously until PFC completes P301A pump rebuild work. 

• Extraction well AT-3A piping inside building 52/53 was found leaking on 4/12/11.  Bay West 
replaced the leaking pipe fitting. 

• Influent pump P101B exhibited a squealing noise while in operation.  PFC performed diagnostics 
and determined the pump needs to be rebuilt.  P101A will run continuously until P101B is repaired. 

• The high level alarm in equalization tank T101 was shutting down the system due to high level in 
the tank.  Bay West determined the feed pipe between building 52/53 and the treatment area was 
fouled such that pump P101A/B could not meet the incoming flow rate from the extraction wells.  
As a short-term remedy, an air scouring procedure was executed and the system returned to normal 
operation.  Cleaning the feed line with the same Unicid products used for extraction well 
redevelopment is scheduled for May.  

• Extraction well AT-9 flow rate decreased to below the minimum flow rate of 125 gpm.  Based on an 
assessment of AT-9  drawdown data, Bay West has determined the well is in need of redevelopment.  
To minimize extraction well downtime, Bay West will allow AT-9 to pump below minimum flow 
rate and perform re-development work in conjunction with piping upgrade work scheduled for 
Building 52/53. 

• The pumping rate for AT-5B was below the minimum of 70 gpm for the month of April.  As 
discussed in the March 2011 status report, Bay West is performing an acid cleaning event of the feed 
pipe between Building 52/53 and the groundwater treatment facility in May.  Bay West will evaluate 
the utility of this cleaning approach and the efficacy of implementing it for the groundwater 
extraction lines. 

• AT-7 flow rate was below the minimum of 37 gpm for the month of May. Well driller EH Renner 
inspected the pump and drop pipe, and found the pump intake to be fouled with debris. The pump 
was replaced with a clean spare and the drop pipe cleaned. The flow rate returned to 45 gpm after the 
change. 

Well Performance Summary 

 

Well 

Average 
Monthly Flow 
Rate (GPM) 
(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal   
Flow 

(Available) 

% of Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 53.7 58.6 135 39.78% 43.41% 115 720 660 91.67% 
AT-5A 137.0 139.4 156 87.82% 89.36% 138 720 708 98.33% 
AT-5B 53.8 53.8 82 65.61% 65.61% 70 720 720 100.00% 
AT-7 31.4 31.4 46 68.26% 68.26% 37 717 717 100.00% 
AT-8 14.9 14.9 15 99.33% 99.33% 10 720 720 100.00% 
AT-9 98.5 101.8 150 65.67% 67.87% 125 717 694 96.79% 
AT-10 19.7 19.7 23 85.65% 85.65% 20 720 720 100.00% 
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TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 
3. Air Emissions 

 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5A Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 
12. Cost Per Gallons Treated vs. Time 
13. Cost per Pound Contaminant Mass Removed vs. Time 
14. Cumulative Contaminant Mass Removed vs. Cumulative Cost 
15. Influent Contaminant Concentration vs. Time 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 1 of 3



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-
10 monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706

1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471

11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932

1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *

1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477

1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887

1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139

1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019

4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075

1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030

1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226

1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.

O&M Start Date: 11 November 1998
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Form 1.1 - Air Stripper Screening Evaluation

Site Name:             NIROP Fridley Responsible Party Contact: Form Completed by:
Address:                4800 East River Road Name:           Howard Hickey Steve Head
                             Minneapolis, MN 55421 Affiliation:       Midwest Division Naval Facilities Date: 4/25/2011

                       Engineering Command
MPCA Leak #:        Not Applicable Phone #:          847-668-5999

A B C D E
Contaminant (CAS #) Contaminant Air Stripper Removal Factor Emission Rate Site Specific Is

Concentration Influent Flow Rate (RF) (ER) Allowable ER >/= AER?
(GC) (IFR) (ug/sec) Emission Rate (yes/no)

(ug/liter) (liters/sec) (AER)
(ug/sec)

1,1-dichloroethane (75-34-3) 1.50 25.10 1 135,000,000 No
1,1-dichloroethylene (75-35-4) 0.67 25.10 1 54,000 No

methylene chloride (75-09-2) 0.15 25.10 1 54,000 No
tetrachloroethylene (127-18-4) 1.50 25.10 1 4,600,000 No

trichloroethylene (79-01-6) 300 25.10 1 1,600,000 No
..

Note: If the incoming concentration is not detectable the Emission Rate is based on the detection limit.

7,530.0

Table 3

37.7
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37.7
3.8



April 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 April 2011 

Figures 



Docs 58644 Figure 1

0%

25%

50%

75%

100%

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

N
ov

-9
8

M
ar

-9
9

Ju
l-9

9

N
ov

-9
9

M
ar

-0
0

Ju
l-0

0

N
ov

-0
0

M
ar

-0
1

Ju
l-0

1

N
ov

-0
1

M
ar

-0
2

Ju
l-0

2

N
ov

-0
2

M
ar

-0
3

Ju
l-0

3

N
ov

-0
3

M
ar

-0
4

Ju
l-0

4

N
ov

-0
4

M
ar

-0
5

Ju
l-0

5

N
ov

-0
5

M
ar

-0
6

Ju
l-0

6

N
ov

-0
6

M
ar

-0
7

Ju
l-0

7

N
ov

-0
7

M
ar

-0
8

Ju
l-0

8

N
ov

-0
8

M
ar

-0
9

Ju
l-0

9

N
ov

-0
9

M
ar

-1
0

Ju
l-1

0

N
ov

-1
0

M
ar

-1
1

Pe
rc

en
t

H
ou

rs

Month

NIROP FRIDLEY
MONTHLY GWTF ON STREAM FACTOR

Available operating on-stream factor



Docs 58644 Figure 2

0
100,000
200,000
300,000
400,000
500,000
600,000
700,000
800,000
900,000
1,000,000
1,100,000
1,200,000
1,300,000
1,400,000
1,500,000
1,600,000
1,700,000
1,800,000
1,900,000
2,000,000
2,100,000
2,200,000
2,300,000
2,400,000
2,500,000
2,600,000
2,700,000
2,800,000
2,900,000
3,000,000
3,100,000
3,200,000

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

N
ov

-9
8

M
ar

-9
9

Ju
l-9

9

N
ov

-9
9

M
ar

-0
0

Ju
l-0

0

N
ov

-0
0

M
ar

-0
1

Ju
l-0

1

N
ov

-0
1

M
ar

-0
2

Ju
l-0

2

N
ov

-0
2

M
ar

-0
3

Ju
l-0

3

N
ov

-0
3

M
ar

-0
4

Ju
l-0

4

N
ov

-0
4

M
ar

-0
5

Ju
l-0

5

N
ov

-0
5

M
ar

-0
6

Ju
l-0

6

N
ov

-0
6

M
ar

-0
7

Ju
l-0

7

N
ov

-0
7

M
ar

-0
8

Ju
l-0

8

N
ov

-0
8

M
ar

-0
9

Ju
l-0

9

N
ov

-0
9

M
ar

-1
0

Ju
l-1

0

N
ov

-1
0

M
ar

-1
1

C
um

ul
at

iv
e 

(th
ou

sa
nd

s 
of

 g
al

lo
ns

)

M
on

th
ly

 (t
ho

us
an

ds
 o

f g
al

lo
ns

)

Month

NIROP FRIDLEY
GWTF TOTAL TREATED FLOW

Series2 Series1



Docs 58644 Figure 3

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

N
ov

-9
8

Fe
b-

99
M

ay
-9

9
Au

g-
99

N
ov

-9
9

Fe
b-

00
M

ay
-0

0
Au

g-
00

N
ov

-0
0

Fe
b-

01
M

ay
-0

1
Au

g-
01

N
ov

-0
1

Fe
b-

02
M

ay
-0

2
Au

g-
02

N
ov

-0
2

Fe
b-

03
M

ay
-0

3
Au

g-
03

N
ov

-0
3

Fe
b-

04
M

ay
-0

4
Au

g-
04

N
ov

-0
4

Fe
b-

05
M

ay
-0

5
Au

g-
05

N
ov

-0
5

Fe
b-

06
M

ay
-0

6
Au

g-
06

N
ov

-0
6

Fe
b-

07
M

ay
-0

7
Au

g-
07

N
ov

-0
7

Fe
b-

08
M

ay
-0

8
Au

g-
08

N
ov

-0
8

Fe
b-

09
M

ay
-0

9
Au

g-
09

N
ov

-0
9

Fe
b-

10
M

ay
-1

0
Au

g-
10

N
ov

-1
0

Fe
b-

11

%
 to

 S
to

rm
 S

ew
er

Th
ou

sa
nd

s 
of

 G
al

lo
ns

Month

NIROP FRIDLEY
TOTAL DISCHARGE

Series2 Series1 Series3 Series4



Docs 49267 Figure 4

0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

35,000,000

N
ov

-9
8

M
ar

-9
9

Ju
l-9

9

N
ov

-9
9

M
ar

-0
0

Ju
l-0

0

N
ov

-0
0

M
ar

-0
1

Ju
l-0

1

N
ov

-0
1

Ap
r-0

2

Au
g-

02

D
ec

-0
2

Ap
r-0

3

Au
g-

03

D
ec

-0
3

Ap
r-0

4

Au
g-

04

D
ec

-0
4

M
ay

-0
5

Se
p-

05

Ja
n-

06

M
ay

-0
6

Se
p-

06

Ja
n-

07

M
ay

-0
7

Se
p-

07

Ja
n-

08

Ju
n-

08

O
ct

-0
8

Fe
b-

09

Ju
n-

09

O
ct

-0
9

Fe
b-

10

Ju
n-

10

O
ct

-1
0

Fe
b-

11

G
al

lo
ns

 T
re

at
ed

Time (Months)

Gallons Treated vs. Time



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.0

10.0

20.0

30.0

40.0

50.0

60.0

Ju
n-

01

O
ct

-0
1

Fe
b-

02

Ju
n-

02

O
ct

-0
2

Fe
b-

03

Ju
n-

03

O
ct

-0
3

Fe
b-

04

Ju
n-

04

N
ov

-0
4

M
ar

-0
5

Ju
l-0

5

N
ov

-0
5

M
ar

-0
6

Ju
l-0

6

N
ov

-0
6

M
ar

-0
7

Ju
l-0

7

D
ec

-0
7

A
pr

-0
8

A
ug

-0
8

D
ec

-0
8

A
pr

-0
9

A
ug

-0
9

D
ec

-0
9

A
pr

-1
0

A
ug

-1
0

D
ec

-1
0

M
ay

-1
1

Pe
rc

en
t O

n-
St

re
am

M
on

th
ly

 G
PM

 A
ve

ra
ge

Figure 8: AT7 Monthly Flow vs Time

AT7 Monthly GPM Average

Minimum Flow

Ideal Flow

dev1

dev2

dev3

dev4

dev5

On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time
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May 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 1 May 2011 

Monthly Project Status Report May 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 
• The GWTF was in operation for 408 hours during the month of May 2011. 

• The on-stream factor for May was 100%.  The on-stream factor is the actual operation time 
divided by the available operation time. 

• The system processed an estimated 9,042,000 gallons of groundwater in May, for a total of 
2,968,453,000 gallons to date. 

• Electrical use was approximately 29,524 kilowatt-hours (kWh) for May 2011. 

• Approximately 11,612 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,261 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

SCHEDULED MAINTENANCE 
• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

• Cleaned feed pipe between Tank T-101 and the treatment plant area with Unicid product.  
Cleaned effluent pipe between the treatment plant area and Building 52/53 with Unicid 
product. 

• Repair of feed pump P101B and effluent pump P301A by PFC Equipment (PFC) continues.  
Pumps are expected to be returned to service in July.  The treatment plant continues to 
operate using feed pump P101A and effluent pump P301B.   

• As discussed in the April status report, Bay West has determined AT-9 is in need of 
redevelopment.  AT-9 will be redeveloped at the same time the treatment plant is off-line to 
replace all extraction well pipe in Building 52/53.  Extraction well pipe will be replaced 
upon receipt of new spool pieces for extraction well flow meters and new pressure 
transducers and flow meters for the new extraction wells.     
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PROBLEMS AND SOLUTIONS  
• Bay West has executed a Subcontract to improve electronic data transmission and accessibility at 

NIROP.  The scope of services were re-evaluated in light of current plans to install three new 
extraction wells and abandon AT-3A to ensure system improvements incorporate the increase in 
extraction wells planned for the site.  As a result of this assessment, the Navy approved a more 
extensive control system modification, which includes the replacement of the programmable logic 
controller (PLC) and supervisory control and data acquisition (SCADA) system with current 
generation equipment.  The PLC/SCADA system upgrades will be coordinated with the new 
extraction well installation.    

• The pumping rate for AT-5B was below the minimum of 70 gpm for the month of May.  As stated 
under the Scheduled Maintenance section of this report, Bay West completed an acid cleaning event 
of the feed pipe between Building 52/53 and the groundwater treatment facility in May.  Based on 
the success of this approach in decreasing pressure loss/increasing flow in the feed pipe, Bay West 
will also clean the AT-5B extraction line with Unicid product.  To minimize down time, the 
extraction line will be cleaned at the same time the treatment plant is off-line to replace all extraction 
well pipe in Building 52/53.  The extraction line for AT-5A will be cleaned at the same time.   

• AT-7 pump did not operate upon start-up after the scheduled piping cleaning procedure.  Bay West 
mobilized E.H. Renner to the site to replace the pump end with a pump end from the spare parts 
inventory.  The AT-7 pump remained non-operational.  The flow meter transducers were removed 
from the AT-7 extraction line, cleaned, and reinstalled.  A flow rate below the minimum flow rate of 
37 gpm was recorded.  With the other extraction wells off-line, Bay West performed a manual flow 
rate determination at AT-7 by monitoring the increase in the equalization tank (T-101) level over 
time, and determined the flow meter is in need of diagnostics due to a significant difference in 
manual and instrument measurements.  Bay West will perform diagnostics in the month of June. 

• AT-10 flow rate steadily decreased during the latter part of May.  Bay West changed the pump end 
with a clean spare.  Shortly after replacing, the motor overload protector began to trip.  Bay West 
will perform electrical diagnostics during the month of June and take corrective actions as warranted. 

• AT-8 motor overload began tripping during the latter part of May.  Bay West determined the pump 
was operating at too high of a flow rate.  The flow control valve was throttled to reduce the flow rate 
to between 10 and15 gpm, per specifications.  

• There were multiple incidences of ASU 201 high level conditions.  Bay West inspected ASU 201, 
202, 203, and 204, and determined that a stainless steel ball float in ASU 201 and 202 have detached 
from an outlet plug flap in each ASU sump.  Bay West re-balanced flow rates to each ASU to allow 
the ASUs to process 100% of the flow through the operational ball float/plug flap assemblies.  To 
minimize down time, Bay West has scheduled replacing the damaged plug flap assemblies for the 
same time the treatment plant is off-line to replace all extraction well pipe in Building 52/53. 

• ASU 201 air inlet pressure was below the alarm condition in the latter part of May.  Bay West 
performed leak tests on the pressure transmitter impulse tubing.  The leak tests showed the impulse 
tubing is in need of replacement.  Bay West will replace the impulse tubing and take additional 
corrective actions as warranted. 
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Well Performance Summary 

 

TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 

FIGURES 
1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5A  Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 

Well 

Average 
Monthly Flow 
Rate (GPM) 
(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal   
Flow 

(Available) 

% of  Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 84.5 84.5 135 62.59% 62.59% 115 408 408 100.00% 
AT-5A 152.8 152.8 156 97.95% 97.95% 138 408 408 100.00% 
AT-5B 65.7 65.7 82 80.12% 80.12% 70 408 408 100.00% 
AT-7 7.9 53.9 46 17.17% 117.17% 37 408 60 14.71% 
AT-8 20.6 21.9 15 137.33% 146.00% 10 408 384 94.12% 
AT-9 84.9 99.5 150 56.60% 66.33% 125 408 348 85.29% 
AT-10 13.6 22.0 23 59.13% 95.65% 20 408 252 61.76% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-
10 monthly flow.
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706

1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471

11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932

1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *

1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477

1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764

Electrical Meter Readings (kW·h)
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887

1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139

1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019

4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075

1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030

1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226

1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * -2,766,767

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.
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May 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Monthly Project Status Report June 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 
• The GWTF was in operation for 716.8 hours during the month of June 2011. 

• The on-stream factor for June was 99.6%.  The on-stream factor is the actual operation time 
divided by the available operation time. 

• The system processed an estimated 13,216,000 gallons of groundwater in June, for a total of 
2,981,669,000 gallons to date. 

• Electrical use was approximately 52,109 kilowatt-hours (kWh) for June 2011. 

• Approximately 11,654 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,303 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

SCHEDULED MAINTENANCE 
• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

• Measured the amount of fouling debris in Air Stripping Units. 

• Replaced pressure gages on P101A/B, P301A/B, and P-205 (air stripper intake location). 

• Inspected ASU 202 and 204 flow meter transducers.  

• Repair of feed pump P101B and effluent pump P301A by PFC Equipment (PFC) continues.  
Pumps are expected to be returned to service in July.  The treatment plant continues to 
operate using feed pump P101A and effluent pump P301B.     

• Extraction well pipe in Building 52/53 will be replaced upon receipt of new spool pieces 
for extraction well flow meters, scheduled for delivery in mid to late August.  All other 
equipment required for the pipe replacement project has been received.  

• Chemical cleaning of groundwater extraction lines between AT-5A and AT-5B and 
Building 52/53 with will be performed at the same time as extraction well pipe replacement 
work is completed in Building 52/53.   

• Chemical cleaning of the groundwater extraction line between AT-3A and building 52/53 
will be performed at the time AT-3A is ready to be taken off-line and the extraction line 
extended from AT-3A to AT-13.  
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• Due to continued deterioration in performance, the AT-9 redevelopment schedule has been 
moved up to July.  Previously it was scheduled to coincide with extraction well pipe 
replacement work in Building 52/53. 

• Upgrading programmable logic controller (PLC) and supervisory control and data 
acquisition (SCADA) system with current generation equipment is in progress.  Field 
implementation will be performed in September and October.    

PROBLEMS AND SOLUTIONS  
• The overload protector for AT-10 pump motor continually tripped at the beginning part of the 

month.  Bay West concluded the motor bearing assembly was misaligned.  Well driller EH Renner 
replaced the motor, and pump operation returned to normal. 

• ASU sump level sensors were transmitting a high level alarm condition in the beginning part of the 
month, causing the system to shut-down. The flow meters for ASU 202 and 204 were reading a fault 
condition, and the ASU flow rates were likely unbalanced.  Bay West changed the ASU control 
valve positions to balance the ASU flow rates.  Jasper Engineering, Siemens flow meter 
representatives, worked with Bay West to troubleshoot the ASU flow meters.  Jasper Engineering 
concluded the ultrasonic signal is too low, which is likely caused by pipe fouling.  Bay West will 
continue to monitor the ASU levels for proper system operation. Additionally, Bay West will 
visually inspect the inside of the pipe for scale at the same time the treatment plant is off-line to 
replace all extraction well pipe in Building 52/53.  Corrective actions, as appropriate, will be 
implemented based on inspection results.   

• Well Performance Summary 

 

Well 

Average 
Monthly Flow 
Rate (GPM) 
(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal   
Flow 

(Available) 

% of  Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 66.2 66.5 135 49.04% 49.26% 115 720 717 99.58% 
AT-5A 140.5 141 156 90.06% 90.38% 138 720 717 99.58% 
AT-5B 61.0 61.3 82 74.39% 74.76% 70 720 717 99.58% 
AT-7 50.3 50.5 46 109.35% 109.78% 37 720 717 99.58% 
AT-8 12.4 12.4 15 82.67% 82.67% 10 720 717 99.58% 
AT-9 37.5 56.5 150 25.00% 37.67% 125 720 476 66.11% 
AT-10 19.7 20.0 23 85.65% 86.96% 20 714 702 98.32% 
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TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5A  Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 
monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887

1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139

1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019

4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075

1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 5A, 

5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030

1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226

1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.

O&M Start Date: 11 November 1998
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June 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 June 2011 
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Docs 58644 Figure 1

NIROP FRIDLEY
MONTHLY GWTF ON STREAM FACTOR
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NIROP FRIDLEY
GWTF TOTAL TREATED FLOW
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Docs 58644 Figure 3

NIROP FRIDLEY
TOTAL DISCHARGE

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

N
ov

-9
8

Fe
b-

99
M

ay
-9

9
A

ug
-9

9
N

ov
-9

9
Fe

b-
00

M
ay

-0
0

A
ug

-0
0

N
ov

-0
0

Fe
b-

01
M

ay
-0

1
A

ug
-0

1
N

ov
-0

1
Fe

b-
02

M
ay

-0
2

A
ug

-0
2

N
ov

-0
2

Fe
b-

03
M

ay
-0

3
A

ug
-0

3
N

ov
-0

3
Fe

b-
04

M
ay

-0
4

A
ug

-0
4

N
ov

-0
4

Fe
b-

05
M

ay
-0

5
A

ug
-0

5
N

ov
-0

5
Fe

b-
06

M
ay

-0
6

A
ug

-0
6

N
ov

-0
6

Fe
b-

07
M

ay
-0

7
A

ug
-0

7
N

ov
-0

7
Fe

b-
08

M
ay

-0
8

A
ug

-0
8

N
ov

-0
8

Fe
b-

09
M

ay
-0

9
A

ug
-0

9
N

ov
-0

9
Fe

b-
10

M
ay

-1
0

A
ug

-1
0

N
ov

-1
0

Fe
b-

11
M

ay
-1

1

Month

Th
ou

sa
nd

s 
of

 G
al

lo
ns

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

%
 to

 S
to

rm
 S

ew
er

Series2 Series1 Series3 Series4



Docs 49267 Figure 4

Gallons Treated vs. Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 5: AT3A Monthly Flow vs. Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 6: AT5A Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 7: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 8: AT7 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

Figure 11: AT10 Monthly Flow vs Time
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Monthly Project Status Report July 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

• The GWTF was in operation for 744 hours during the month of July 2011. 

• The on-stream factor for July was 100%.  The on-stream factor is the actual operation time 
divided by the available operation time. 

• The system processed an estimated 13,119,000 gallons of groundwater in July, for a total of 
2,994,788,000 gallons to date. 

• Electrical use was approximately 43,675 kilowatt-hours (kWh) for July 2011. 

• Approximately 11,703 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,352 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

• Effluent sampling from Outfall 020 was performed on July 27, 2011.  Per the National 
Pollutant Discharge Elimination System (NPDES) permit requirements, the samples were 
analyzed for eight specific volatile organic compounds (VOC) by EPA Method 624.  
Laboratory analytical results were below NPDES permit limits for all analytes.  The 
Discharge Monitoring Report (DMR) and a copy of the analytical results will be forwarded to 
the Minnesota Pollution Control Agency (MPCA) by the due date of October 21, 2011. 

• Influent and effluent sampling from ports in the main treatment area was performed on July 
27, 2011, for the purpose of calculating emission rates from the ASUs.  Treatment system 
sampling, and subsequent air emissions calculations, are performed on a quarterly basis.  The 
calculated emission rates for all chemicals of concern were below the corresponding site-
specific allowable emission rates (AERs).  The emissions reporting form is included with this 
report. 

SCHEDULED MAINTENANCE 

• Visually inspected flow meters and level probes for material buildup and proper operation. 

• Tested the four safety showers/eyewash stations to assure adequate performance.  

• Lubricated blower motors, influent pumps, and effluent pumps. 

• Collected extraction well water levels on a weekly basis. 

• Alternated pumps P-101A/101B monthly. 

• Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

• Repair of feed pump P101B and effluent pump P301A by PFC Equipment (PFC) 
continued.  PFC reinstalled P301A on 11 July 2011 and Bay West returned P301A to 
service. PFC reinstalled pump P101A on 28 July 2011.  Bay West will return the pump to 
service at the beginning of August 2011. 
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• Extraction well pipe in Building 52/53 will be replaced upon receipt of new spool pieces 
for extraction well flow meters, scheduled for delivery in mid to late August.  All other 
equipment required for the pipe replacement project has been received.  

• Chemical cleaning of groundwater extraction lines between AT-5A and AT-5B and 
Building 52/53 with will be performed at the same time as extraction well pipe replacement 
work is completed in Building 52/53.   

• Chemical cleaning of the groundwater extraction line between AT-3A and building 52/53 
will be performed at the time AT-3A is ready to be taken off-line and the extraction line 
extended from AT-3A to AT-13.  

• Redevelop of AT-9 extraction well using the Unicid chemical extended soak procedure. 
The redevelopment procedure commenced on July 6, and is anticipated to terminate in the 
beginning part of August. 

• Upgrading programmable logic controller (PLC) and supervisory control and data 
acquisition (SCADA) system with current generation equipment is in progress.  Field 
implementation will be performed in September and October.    

PROBLEMS AND SOLUTIONS  

• AT-10 was intermittently faulting and had a below minimum flow rate (20 gpm) near the end of 
July.  Based on water level and wellhead pressure measurements, and the electrical power draw, Bay 
West concluded the faulting and low flow rate is due to pump fouling.  The well maintenance 
contractor, EH Renner, is scheduled to inspect the intake, and, if necessary, replace the pump end 
with a spare.  Bay West expects AT-10 to be operational by the first week in August 2011. 

Well Performance Summary 

 

Well 

Average 
Monthly Flow 
Rate (GPM) 

(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal   
Flow 

(Available) 

% of Ideal   
Flow 

(Operational) 

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available) 

AT-3A 69.6 69.6 135 51.56% 51.56% 115 744 744 100.00% 
AT-5A 142.3 142.3 156 91.22% 91.22% 138 744 744 100.00% 
AT-5B 63.9 63.9 82 77.93% 77.93% 70 744 744 100.00% 
AT-7 46.6 46.6 46 101.30% 101.30% 37 744 744 100.00% 
AT-8 11.2 11.2 15 74.67% 74.67% 10 744 744 100.00% 
AT-9 4.6 27.3 150 3.07% 18.20% 125 156 26 16.67% 
AT-10 17.5 21.7 23 76.09% 94.35% 20 744 601 80.78% 
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TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 
3. Air Emissions 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. AT-3A  Monthly Flow vs. Time 
6. AT-5A Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 
12. Cost Per Gallons Treated vs. Time 
13. Cost per Pound Contaminant Mass Removed vs. Time 
14. Cumulative Contaminant Mass Removed vs. Cumulative Cost 
15. Influent Contaminant Concentration vs. Time 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 
monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312

Electrical Meter Readings (kW·h)
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

9/1/2004 335,039 1,842,215 * * * 52,307
10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage 
was estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.
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Form 1.1 - Air Stripper Screening Evaluation

Site Name:             NIROP Fridley Responsible Party Contact: Form Completed by:
Address:                4800 East River Road Name:           Howard Hickey Steve Head
                             Minneapolis, MN 55421 Affiliation:       Midwest Division Naval Facilities Date: 7/29/2011

                       Engineering Command
MPCA Leak #:        Not Applicable Phone #:          847-668-5999

A B C D E
Contaminant (CAS #) Contaminant Air Stripper Removal Factor Emission Rate Site Specific Is

Concentration Influent Flow Rate (RF) (ER) Allowable ER >/= AER?
(GC) (IFR) (ug/sec) Emission Rate (yes/no)

(ug/liter) (liters/sec) (AER)
(ug/sec)

1,1-dichloroethane (75-34-3) 1.50 16.84 1 135,000,000 No
1,1-dichloroethylene (75-35-4) 0.67 16.84 1 54,000 No

methylene chloride (75-09-2) 0.15 16.84 1 54,000 No
tetrachloroethylene (127-18-4) 1.50 16.84 1 4,600,000 No

trichloroethylene (79-01-6) 380 16.84 1 1,600,000 No
..

Note: If the incoming concentration is not detectable the Emission Rate is based on the detection limit.

Table 3

25.3
11.3
2.5
25.3

6,399.2



July 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 July 2011 

Figures 
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 5: AT3A Monthly Flow vs. Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 6: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 8: AT7 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time
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August 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 1 August 2011 

Monthly Project Status Report August 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

 The GWTF was in operation for 682 hours during the month of August 2011. 

 The on-stream factor for August was 91.7%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

 The system processed an estimated 12,377,000 gallons of groundwater in August, for a total 
of 3,007,165,000 gallons to date. 

 Electrical use was approximately 38,885 kilowatt-hours (kWh) for August 2011. 

 Approximately 11,750 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,399 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

 Quarterly sampling of 24 monitoring wells was performed August 15 - 18. The wells were 
gauged for water levels and sampled for VOC’s in accordance with the RAWP. 

SCHEDULED MAINTENANCE 

 Visually inspected flow meters and level probes for material buildup and proper operation. 

 Tested the four safety showers/eyewash stations to assure adequate performance.  

 Lubricated blower motors, influent pumps, and effluent pumps. 

 Collected extraction well water levels on a weekly basis. 

 Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

 Measured the amount of fouling debris in Air Stripping Units. 

 Extraction well pipe in Building 52/53 is scheduled to be replaced by Harris Mechanical 
starting September 12, 2011. Bay West will remove the existing extraction well pipe prior 
to Harris mechanical commencing work.  

 Chemical cleaning of groundwater extraction lines between AT-5A and AT-5B and 
Building 52/53 with will be performed at the same time as extraction well pipe replacement 
work is completed in Building 52/53.   

 Chemical cleaning of the groundwater extraction line between AT-3A and building 52/53 
will be performed at the time AT-3A is ready to be taken off-line and the extraction line 
extended from AT-3A to AT-13.  

 Upgrading programmable logic controller (PLC) and supervisory control and data 
acquisition (SCADA) system with current generation equipment is in progress.  Field 
implementation will be performed in September and October. 
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 AT-9 redevelopment was terminated on August 8, 2011. The Super Soak redevelopment 
procedure was applied between July 6, 2011 and August 8, 2011, approximately 34 days. 

 Inspect AT-9 extraction pump and replace with a spare if necessary in September 2011 
during system shutdown. 

 Maintenance and acid treatment of the ASU’s will be performed in September 2011. 

 Replace P101A/B outlet check valves. 

 Inspect AT-7 pump end, motor, and drop pipe in September 2011.    

PROBLEMS AND SOLUTIONS  

 A plant power outage caused the GWTF to shutdown in the on August 1, 2011.  The GWTFwas 
down approximately 12 hours. The GWTF was successfully returned to normal operation upon the 
return of power. 

 AT-10 extraction pump operated at a flow below minimum rate of 20 gpm for the last part of July 
and the beginning of August.  Bay West determined the extraction pump was fouled, after inspecting 
the pump with well driller EH Renner. The pump end was replaced, and the flow returned to above 
the minimum flow rate of 20 gpm. 

 AT-9 was returned to service on August 8, 2011, after the completion of well redevelopment work. 
The extraction pump faulted out intermittently after start-up.  Bay West will investigate further the 
performance of AT-9 extraction pump. 

 Acid cleaning the ASUs had been scheduled for September, in conjunction with the pipe 
replacement project in Building 52/53.  However, Bay West observed the air flow rates beginning to 
decline below the design minimum of 1,300 cfm. Bay West determined the fouling on the bottom 
tray of each ASU was more severe than the upper trays.    The bottom trays were acid cleaned and 
the air flow rates returned to normal.  All ASU trays will be acid cleaned in September, as previously 
scheduled. 

 Bay West observed the pressure gauges for ASU feed pumps P101A and P101B do not return to 
zero when the pumps are not energized.   Bay West determined the check valves on P101A/B are no 
longer working properly. Bay West has ordered replacement check valves, which will be installed 
immediately upon receipt.   

 On average, AT-7 was below the minimum flow rate of 37 gpm for the month of August. Bay West 
will perform additional investigative activities to restore AT-7 flow. 

Well Performance Summary 

Well 

Average 
Monthly Flow 
Rate (GPM) 

(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal  
Flow 

(Available)

% of  Ideal   
Flow 

(Operational)

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available)

AT-3A 66.7 72.7 135 49.41% 53.85% 115 744 682 91.67% 
AT-5A 126.6 138.2 156 81.15% 88.59% 138 744 682 91.67% 
AT-5B 57.5 62.7 82 70.12% 76.46% 70 744 682 91.67% 
AT-7 29.4 32.1 46 63.91% 69.78% 37 744 682 91.67% 
AT-8 10.3 11.3 15 68.67% 75.33% 10 744 682 91.67% 
AT-9 13.3 25.3 150 8.87% 16.87% 125 552 291 52.72% 
AT-10 22.9 24.9 23 99.57% 108.26% 20 744 682 91.67% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Aug-11 744.0 682.0 91.7% 12,377 0 0 0 100% 12,377 3,007,165
Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 
monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

9/1/2004 335,039 1,842,215 * * * 52,307
10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675
8/1/2011 851,869 2,010,682 * * * 38,885

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage 
was estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.

O&M Start Date: 11 November 1998
Docs 58644 Table 2 Page 3 of 6
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 6: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time
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September 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 1 September 2011 

Monthly Project Status Report September 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

 The GWTF was in operation for 120 hours during the month of September 2011. 

 The on-stream factor for September was 100%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

 The system processed an estimated 4,522,000 gallons of groundwater in September, for a 
total of 3,011,687,000 gallons to date. 

 Electrical use was approximately 7,098 kilowatt-hours (kWh) for September 2011. 

 Approximately 11,767 pounds of trichloroethylene (TCE) have been removed from the 
aquifer since groundwater treatment system start-up in 1999.  Approximately 37,416 pounds 
of TCE have been removed from the aquifer since groundwater extraction activities began in 
1992. 

SCHEDULED MAINTENANCE 

 Visually inspected flow meters and level probes for material buildup and proper operation. 

 Tested the four safety showers/eyewash stations to assure adequate performance.  

 Lubricated blower motors, influent pumps, and effluent pumps. 

 Collected extraction well water levels on a weekly basis. 

 Measured pump P-101A bearing temperature.  All values were within normal operation 
range. 

 Replaced original carbon steel groundwater extraction lines in Building 52/53 with PVC 
pipe.  Installed two new groundwater extraction lines in Building 52/53 to accommodate 
new extraction wells AT-11 and AT-12. 

 Installed switches on the extraction well flow meters to allow each flow meter to be 
initialized independently of the other flow meters.   

 Acid cleaned AT-5A and AT-5B groundwater extraction lines by recirculating a phosphoric 
acid solution to dissolve the pipe scale.  

 Chemical cleaning of the groundwater extraction line between AT-3A and building 52/53 
will be performed at the time AT-3A is ready to be taken off-line and the extraction line 
extended from AT-3A to AT-13.  

 Upgrading programmable logic controller (PLC) and supervisory control and data 
acquisition (SCADA) system with current generation equipment is in progress.  Field 
implementation will be performed in October. 

 AT-9 extraction well equipment maintenance.  

 ASU maintenance and acid cleaning. 
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 AT-7 extraction well equipment maintenance.  

 ASU feed pumps P101A/B replacement check valves have been ordered and will be 
installed immediately upon receipt.   

PROBLEMS AND SOLUTIONS  

 Bay West visually inspected the individual feed lines to the four ASUs and the ASU effluent 
manifold.  Pipe scale/fouling, similar to that found in both the groundwater extraction lines and the 
main ASU feed line between Building 52/53 and the GWTF, was present in the individual ASU feed 
lines.  Little to no pipe scale or fouling was present in the effluent manifold. The feed line fouling is 
suspected to cause low signal strength for ASU flow meter transducers, which results in the flow 
meters faulting out. Bay West will continue to monitor GWTF performance and develop a plan 
replace the feed pipe or remove the pipe scale, as appropriate. 

 Leaks were observed in the ASU-201, ASU202, and ASU-203 sumps during the acid cleaning event. 
Leaks are suspected to occur at or near the welds.   

 The ASU 202 sump was replaced with the sump from the spare parts inventory.  Upon placement of 
the new sump on the ASU 202 platform, it was determined that some of the sump pipe/flanges did 
not line up with the corresponding pipe/flanges on the original sump.   As a result, several process 
pipes could not be connected to the new sump.  Bay West contacted Carbonair, the ASU 
manufacturer and arranged for an on-site inspection.  After completing their inspection, Carbonair 
agreed to make the necessary repairs/modifications to ensure proper alignment between sump ports 
and process pipe.  Modifications are scheduled to be completed in October, at which time the sump 
will be returned to NIROP and installed.  Carbonair will also inspect the original ASU-202 sump and 
assess whether there are any potentially viable repair options.   

Well Performance Summary 

 

Well 

Average 
Monthly Flow 
Rate (GPM) 

(Available) 

Average 
Monthly Flow 
Rate (GPM) 

 (Operational) 

Ideal Flow 
Rate 

(GPM) 

% of Ideal  
Flow 

(Available)

% of  Ideal   
Flow 

(Operational)

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available)

AT-3A 63.1 63.1 135 46.74% 46.74% 115 120 120 100.00% 
AT-5A 131.9 131.9 156 84.55% 84.55% 138 120 120 100.00% 
AT-5B 62.4 62.4 82 76.10% 76.10% 70 120 120 100.00% 
AT-7 21.7 21.7 46 47.17% 47.17% 37 120 120 100.00% 
AT-8 10.9 10.9 15 72.67% 72.67% 10 120 120 100.00% 
AT-9 136.2 136.2 150 90.80% 90.80% 125 120 120 100.00% 
AT-10 24.5 24.5 23 106.52% 106.52% 20 120 120 100.00% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating
On-stream 

factor to Storm to Sanitary
Untreated 
to Sanitary

Total
to Sanitary  % Storm Monthly Cumulative

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Aug-11 744.0 682.0 91.7% 12,377 0 0 0 100% 12,377 3,007,165
Sep-11 120.0 120.0 100.0% 4,522 0 0 0 100% 4,522 3,011,687

Note: Available hours are 24 hours per day, less scheduled down time and power outages.
* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 
monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373
6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

9/1/2004 335,039 1,842,215 * * * 52,307
10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2
Wells 2, 3A, 

5A, 5B Well 1A Well 4 Monthy Usage

Electrical Meter Readings (kW·h)

1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675
8/1/2011 851,869 2,010,682 * * * 38,885
9/1/2011 856,221 2,045,215 * * * 7,098

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage 
was estimated to be the same as November 2002. 

^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity 
usage for MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be 
similar to October 2004.

O&M Start Date: 11 November 1998
Docs 58644 Table 2 Page 3 of 6
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 6: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 8: AT7 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Monthly Project Status Report October 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

 The groundwater treatment facility (GWTF)  was in operation for 170 hours during the month 
of October 2011. Refer to Table 1, Figure 1, and Figure 2 for historical GWTF operation 
data. 

 The on-stream factor for October was 48.7%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

 The system processed an estimated 3,896,000 gallons of groundwater in October. Historical 
GWTF processed groundwater volumes are provided in Table 1, Figure 3, and Figure 4. 

 Electrical use was approximately 18,094 kilowatt-hours (kWh) for October 2011. Historical 
GWTF electrical power usage is included in Table 2. 

 The GWTF removed approximately 20 pounds of trichloroethylene (TCE) from the aquifer in 
October 2011. Refer to Table 3 and Figure 5 for historical GWTF TCE mass removed. 

 Treatment system air emissions calculations are performed on a quarterly basis.  The 
calculated emission rates for all chemicals of concern were below the corresponding site-
specific allowable emission rates (AERs).  The emissions reporting form is included with this 
report (Table 4). 

SCHEDULED MAINTENANCE 

 Visually inspected flow meters and level probes for material buildup and proper operation. 

 Tested the four safety showers/eyewash stations to assure adequate performance. 

 Lubricated blower motors, influent pumps, and effluent pumps. 

 Collected extraction well water levels on a weekly basis. 

 Acid cleaned former extraction well AT-3A groundwater extraction line by recirculating a 
hydrochloric acid solution to dissolve pipe scale. 

 Upgraded the programmable logic controller (PLC) and supervisory control and data 
acquisition (SCADA) system with current generation equipment. 

 Replace AT-7 pipe spool piece, used for flow meter transducer placement. 

 ASU maintenance: replaced individual tray gaskets and sump effluent flap valve assemblies 
on all four ASUs. 

 ASU 202 spare sump modification and installation. 

 AT-5A well drop pipe, pitless adaptor, and fittings inspection is scheduled for November 3, 
2011. 

 AT-7 extraction well flow rate troubleshoot and maintenance. 
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PROBLEMS AND SOLUTIONS 

 The AT-5A extraction well flow rate for the month was less than 138 gpm, below the minimum flow 
rate.   Bay West analyzed the pressure data between AT-5A wellhead and Building 52/53, the 
manufacturer’s pump curve, and water levels.  As a result of this analysis, it was determined that 
extraction pump was producing a groundwater flow rate less than predicted by the manufacturer’s 
pump curve, based on the operating pressure.  Possible causes include a leak at the pitless adaptor or 
a pipe connection inside the extraction well, and/or fouled or faulty extraction pump.  Bay West has 
scheduled a licensed well maintenance contractor to inspect the extraction pump, pipe, and fittings 
inside extraction well AT-5A. 

 The AT-5B extraction well flow rate for the month was less than 70 gpm, below the minimum flow 
rate.   Bay West analyzed the pressure data between the AT-5B wellhead and Building 52/53, the 
manufacturer’s pump curve, and water levels.  As a result of this analysis, it was determined that 
extraction pump was producing a groundwater flow rate predicted by the manufacturer’s pump 
curve, based on the operating pressure.  The high pressure reading at the AT-5B wellhead and low 
pressure reading inside Building 52/53 suggest the phosphoric acid cleaning of the AT-5A and AT-
5B extraction lines in September did not remove all obstructions in the groundwater extraction lines.  
Additional options for restoring capacity in the AT-5B extraction line will be evaluated.   

 ASU 201, ASU 203, and ASU 204 were found to be below the normal capacity after startup of the 
groundwater treatment system.  Bay West inspected the ASU sumps and determined that at least one 
flap valve assembly had failed in each ASU sump.  Each ASU sump has four flap valve assemblies 
covering four effluent ports.  A flap valve assembly consists of a rubber flap with an attached 
stainless steel ball float.  The ball floats allow the flaps to rise (i.e., open) with the rising water level 
in the ASU sump, thereby increasing the effluent flow rate from the sump. Due to wear and tear, the 
at least one ball float ball became detached from the corresponding rubber flap in each sump. Bay 
West replaced all four flap valve assemblies in each sump and the capacity of each ASU returned to 
normal.   

 The recorded AT-10 extraction well pumping rate was below the minimum flow, 20 gpm, for the 
month of October.  Bay West determined there were errors in some of the programming parameters 
used to convert the transducer signal into a flow rate and calculate the total volume of groundwater 
pumped.  Bay West re-programmed the flow meter and verified the flow meter was correctly 
interpreting the transducer signal by comparing the flow rate reported by the flow meter with manual 
volumetric flow rate measurements in the equalization tank.  Manual flow rate measurements were 
made by timing the water level increase in the equalization tank, converting the water level increase 
into a volume, and dividing by the amount of time over which the volumetric measurement was 
made to calculate a flow rate. 

 The AT-7 spool piece used to mount the internal ultrasonic flow meter transducers for measuring the 
groundwater extraction rate was found to be damaged (i.e., leaked) when the extraction line 
replacement project in Building 52/53 was completed and the extraction wells returned to operation.  
The spool piece was returned to the fabricator (Mid America Plastics) for repair.  The repaired spool 
piece was re-installed after repairs were completed and AT-7 was restarted. 

 Upon restarting AT-7, the recorded extraction well pumping rate was zero gpm, with the flow meter 
generating error readings.   The flow meter defaults to 0 gpm when internal errors are present.  
Additional flow meter troubleshooting and repairs are planned for November 2011. 
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Well Performance Summary 

(1) Flow meter had erroneous readings for the portion of the month. 

 

 

Well 

Average 
Monthly 

Flow Rate 
(GPM) 

(Available) 

Average 
Monthly 

Flow Rate 
(GPM) 

 
(Operational)

Ideal 
Flow 
Rate 

(GPM)

% of Ideal  
Flow 

(Available)
% of  Ideal  

Flow 

(Operational)

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available)

AT-3A Well Taken Off-Line in Preparation for Extending AT-3A Extraction Line and Conduit to AT-13 
AT-5A 45.6 97.9 156 29.23% 62.76% 138 335.0 156.0 46.57% 
AT-5B 14.8 34.5 82 18.05% 42.07% 70 314.0 135.0 42.99% 
AT-7 0.01 0.11 46 0.00% 0.22% 37 199.0 20.0 10.05% 
AT-8 4.3 10.1 15 28.67% 67.33% 10 312.0 133.0 42.63% 
AT-9 72.2 154.5 150 48.13% 103.00% 125 336.0 157.0 46.73% 

AT-10 6.51 15.81 23 28.26% 68.70% 20 349.0 157.0 44.99% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 1 of 4



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Aug-11 744.0 682.0 91.7% 12,377 0 0 0 100% 12,377 3,007,165
Sep-11 120.0 120.0 100.0% 4,522 0 0 0 100% 4,522 3,011,687
Oct-11 349.0 170.0 48.7% 3,896 0 0 0 100% 3,896 3,015,583

Note: Available hours are 24 hours per day, less scheduled down time and power outages.

* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027
1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079

O&M Start Date: 11 November 1998
Docs 58644 Table 2 Page 3 of 4



NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675
8/1/2011 851,869 2,010,682 * * * 38,885
9/1/2011 856,221 2,045,215 * * * 7,098

10/1/2011 857,222 2,051,312 * * * 18,094
* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 
^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity usage for 
MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be similar to 
October 2004.

O&M Start Date: 11 November 1998
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Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs
Nov-98 657 2.74 129 129 25778
Dec-98 899 1 173 303 25952
Jan-99 916 1.26 208 511 26160
Feb-99 916 2.49 181 692 26341
Mar-99 831 1.18 187 880 26529
Apr-99 831 1.56 175 1054 26703
May-99 831 1.32 178 1232 26881
Jun-99 585 1.84 114 1346 26995
Jul-99 585 1.38 111 1457 27106
Aug-99 585 1 101 1559 27208
Sep-99 490 1 82 1641 27290
Oct-99 490 1 102 1743 27392
Nov-99 490 1 85 1828 27477
Dec-99 680 1 59 1887 27536
Jan-00 680 2 63 1951 27600
Feb-00 680 1 96 2047 27696
Mar-00 980 7.1 198 2245 27894
Apr-00 980 1.5 197 2443 28092
May-00 980 1.6 224 2667 28316
Jun-00 700 1.9 176 2843 28492
Jul-00 700 2.2 149 2992 28641
Aug-00 700 1.5 142 3134 28783
Sep-00 310 2.1 94 3229 28878
Oct-00 310 1.6 67 3296 28945
Nov-00 310 1.4 66 3363 29012
Dec-00 670 4.9 111 3474 29123
Jan-01 670 2.8 137 3612 29261
Feb-01 670 1 133 3746 29395
Mar-01 680 4.9 138 3884 29533
Apr-01 680 1.4 146 4031 29680
May-01 680 1 77 4109 29758
Jun-01 470 1.1 96 4204 29853
Jul-01 470 1 71 4275 29924
Aug-01 470 1 70 4345 29994
Sep-01 470 1 0 4345 29994
Oct-01 400 1 71 4416 30065
Nov-01 400 1 100 4517 30166
Dec-01 620 1 145 4662 30311
Jan-02 620 1 157 4820 30469
Feb-02 620 1 132 4951 30600
Mar-02 610 1 153 5105 30754

TCE Mass Removed



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Apr-02 610 1 145 5250 30899
May-02 610 1 145 5395 31044
Jun-02 560 4.3 107 5503 31152
Jul-02 560 4.3 99 5603 31252
Aug-02 560 1 132 5735 31384
Sep-02 610 1 101 5837 31486
Oct-02 610 1 109 5945 31594
Nov-02 610 1 127 6072 31721
Dec-02 600 1 127 6200 31849
Jan-03 600 1 5 6205 31854
Feb-03 600 1 0 6205 31854
Mar-03 220 1 46 6251 31900
Apr-03 220 1 30 6281 31930
May-03 220 1 14 6295 31944
Jun-03 390 1 27 6322 31971
Jul-03 390 1 73 6396 32045
Aug-03 390 1.1 83 6479 32128
Sep-03 510 1 101 6582 32231
Oct-03 510 1 108 6690 32339
Nov-03 510 1 97 6787 32436
Dec-03 470 1 121 6909 32558
Jan-04 470 1 99 7008 32657
Feb-04 470 1 93 7101 32750
Mar-04 460 1 49 7151 32800
Apr-04 460 1 0 7151 32800
May-04 460 1 92 7243 32892
Jun-04 460 1 80 7324 32973
Jul-04 460 1 103 7427 33076
Aug-04 460 1 102 7529 33178
Sep-04 420 1 95 7625 33274
Oct-04 420 1 86 7711 33360
Nov-04 420 1 90 7801 33450
Dec-04 480 1 105 7906 33555
Jan-05 480 1 83 7990 33639
Feb-05 480 1 89 8079 33728
Mar-05 460 1 88 8167 33816
Apr-05 460 1 25 8192 33841
May-05 460 1 68 8260 33909
Jun-05 360 1.8 73 8334 33983
Jul-05 360 1 76 8410 34059
Aug-05 360 1 77 8487 34136



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Sep-05 370 1 64 8551 34200
Oct-05 370 1 74 8625 34274
Nov-05 370 1 63 8689 34338
Dec-05 330 0.29 52 8741 34390
Jan-06 330 0.46 60 8801 34450
Feb-06 330 5 53 8855 34504
Mar-06 400 5 46 8901 34550
Apr-06 400 5 60 8963 34612
May-06 400 5 60 9023 34672
Jun-06 430 1 59 9082 34731
Jul-06 430 5 50 9133 34782
Aug-06 430 0.46 48 9181 34830
Sep-06 390 0.46 46 9227 34876
Oct-06 390 0.46 44 9271 34920
Nov-06 390 0.46 10 9281 34930
Dec-06 190 2.3 40 9321 34970
Jan-07 190 11 28 9351 35000
Jan-07 190 0.46 10 9361 35010
Feb-07 190 0.14 35 9396 35045
Mar-07 380 0.46 82 9477 35126
Apr-07 380 0.46 77 9554 35203
May-07 380 0.46 60 9614 35263
Jun-07 350 0.46 60 9675 35324
Jul-07 350 0.46 56 9731 35380
Aug-07 350 0.46 48 9779 35428
Sep-07 420 0.55 54 9832 35481
Oct-07 420 0.55 50 9883 35532
Nov-07 420 0.55 61 9943 35592
Dec-07 330 0.55 47 9990 35639
Jan-08 330 0.55 47 10037 35686
Feb-08 330 0.55 37 10075 35724
Mar-08 320 0.46 35 10110 35759
Apr-08 320 0.46 33 10143 35792
May-08 320 0.46 41 10184 35833
Jun-08 540 2.7 29 10214 35863
Jul-08 540 2.7 71 10285 35934
Aug-08 540 2.7 90 10375 36024
Sep-08 360 0.57 59 10434 36083
Oct-08 320 0.29 53 10487 36136
Nov-08 320 0.29 48 10535 36184
Dec-08 320 0.29 56 10591 36240



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Jan-09 270 0.21 46 10637 36286
Feb-09 270 0.21 39 10676 36325
Mar-09 270 0.21 40 10716 36365
Apr-09 290 0.23 40 10756 36405
May-09 290 0.23 57 10813 36462
Jun-09 290 0.23 51 10864 36513
Jul-09 280 0.18 51 10915 36564
Aug-09 280 0.18 49 10964 36613
Sep-09 280 0.18 39 11003 36652
Oct-09 140 0.13 22 11025 36674
Nov-09 140 0.13 23 11048 36697
Dec-09 140 0.13 21 11069 36718
Jan-10 280 0.23 46 11115 36764
Feb-10 280 0.23 34 11149 36798
Mar-10 280 0.23 34 11183 36832
Apr-10 300 0.68 39 11222 36871
May-10 300 0.68 45 11267 36916
Jun-10 300 0.68 27 11294 36943
Jul-10 210 0.65 21 11316 36965
Aug-10 210 0.65 7 11322 36971
Sep-10 210 0.65 22 11344 36993
Oct-10 180 0.65 19 11363 37012
Nov-10 180 0.65 23 11387 37036
Dec-10 180 0.65 24 11410 37059
Jan-11 260 0.17 37 11448 37097
Feb-11 260 0.17 36 11484 37133
Mar-11 260 0.17 39 11522 37171
Apr-11 380 0.5 44 11567 37216
May-11 380 0.5 29 11595 37244
Jun-11 380 0.5 42 11637 37286
Jul-11 390 1.4 42 11680 37329
Aug-11 390 1.4 40 11720 37369
Sep-11 390 1.4 15 11735 37384
Oct-11 610 0.14 20 11754 37403

1Includes TCE mass removed from 1992 to the start-up of GWTF in 1998.  
During this time, recovered groundwater was discharged directly to the sanitary sewer without treatment.



Form 1.1 - Air Stripper Screening Evaluation

Site Name:             NIROP Fridley Responsible Party Contact: Form Completed by:
Address:                4800 East River Road Name:           Howard Hickey Steve Head
                             Minneapolis, MN 55421 Affiliation:       Midwest Division Naval Facilities Date: 10/31/2011

                       Engineering Command
MPCA Leak #:        Not Applicable Phone #:          847-668-5999

A B C D E
Contaminant (CAS #) Contaminant Air Stripper Removal Factor Emission Rate Site Specific Is

Concentration Influent Flow Rate (RF) (ER) Allowable ER >/= AER?
(GC) (IFR) (ug/sec) Emission Rate (yes/no)

(ug/liter) (liters/sec) (AER)
(ug/sec)

1,1-dichloroethane (75-34-3) 1.20 10.01 1 135,000,000 No
1,1-dichloroethylene (75-35-4) 0.68 10.01 1 54,000 No

methylene chloride (75-09-2) 0.25 10.01 1 54,000 No
tetrachloroethylene (127-18-4) 2.10 10.01 1 4,600,000 No

trichloroethylene (79-01-6) 390 10.01 1 1,600,000 No
..

Note: If the incoming concentration is not detectable the Emission Rate is based on the detection limit.

Table 4
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October 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 

Fridley, Minnesota 

BWJ070047 October 2011 
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time
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November 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 
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BWJ070047 1 November 2011 

Monthly Project Status Report November 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

 The groundwater treatment facility (GWTF) was in operation for 496 hours during the month 
of November 2011. Refer to Table 1, Figure 1, and Figure 2 for historical GWTF operation 
data. 

 The on-stream factor for November was 69.7%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

 The system processed an estimated 13,814,000 gallons of groundwater in November. 
Historical GWTF processed groundwater volumes are provided in Table 1, Figure 3, and 
Figure 4. 

 Electrical use was approximately 36,292 kilowatt-hours (kWh) for November 2011. 
Historical GWTF electrical power usage is included in Table 2. 

 The GWTF removed approximately 70 pounds of trichloroethylene (TCE) from the aquifer in 
November 2011. Refer to Table 3 and Figure 5 for historical GWTF TCE mass removed. 

 Effluent sampling from Outfall 020 was performed on November 29, 2011.  Per the National 
Pollutant Discharge Elimination System (NPDES) permit requirements, the samples were 
analyzed for eight specific volatile organic compounds (VOCs) by EPA Method 624.  
Laboratory analytical results were below NPDES permit limits for all analytes.  The 
Discharge Monitoring Report (DMR) and a copy of the analytical results will be forwarded to 
the Minnesota Pollution Control Agency (MPCA) by the due date of January 21, 2012. 

 Influent and effluent sampling from ports in the main treatment area was performed on 
November 29, 2011, for the purpose of calculating emission rates from the ASUs.  Treatment 
system sampling, and subsequent air emissions calculations, are performed on a quarterly 
basis. The calculated emission rates for all chemicals of concern were below the 
corresponding site specific allowable emission rates (AERs). The emissions reporting form is 
included with this report in Table 4. 

SCHEDULED MAINTENANCE 

 Visually inspected flow meters and level probes for material buildup and proper operation; 

 Tested the four safety showers/eyewash stations to assure adequate performance; 

 Lubricated blower motors, influent pumps, and effluent pumps; 

 Collected extraction well water levels on a weekly basis; 

 Continued on-site and remote work associated with upgrading the programmable logic 
controller (PLC) and supervisory control and data acquisition (SCADA) system with 
current generation equipment; 

 Replaced AT-7 pipe spool piece, used for flow meter transducer placement; 

 Inspected AT-5A well drop pipe, pitless adaptor, and fittings;  
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 Implemented troubleshooting and maintenance of flow rate measurements at AT-7; and  

 Began investigating the cause of higher than normal pressure losses in AT-5A and AT-5B 
groundwater extraction lines. 

PROBLEMS AND SOLUTIONS 

 Upon restarting AT-7 in October 2011, the recorded extraction well pumping rate was zero gallons-
per-minute (gpm), with the flow meter generating error readings.  Bay West mobilized licensed well 
driller E.H. Renner to the site and determined the AT-7 pump end and motor required replacement.  
A pump end and motor was removed from the spare parts inventory and installed.  Upon start-up of 
the new equipment, the local flow meter continued to generate error readings and record a flow rate 
of 0 gpm.  As the flow meter defaults to 0 gpm when internal errors are present, Bay West measured 
the depth to groundwater at AT-7 to assess whether the new pump and motor were functioning.   
Drawdown was observed, which indicated the flow meter was not functioning properly.   Manual 
flow rate measurements were then made at AT-7 by measuring the increase in water level in the 
equalization tank over time with the other extraction wells temporarily turned off.  The 
measurements started at the lowest valve opening position and were repeated as the valve was 
incrementally adjusted to more open positions.  Through this process, it was determined that at a 
flow rate of approximately 37 gpm, the water table elevation stabilized at an elevation of 
approximately 28 feet below ground surface (bgs). This elevation is approximately 3.4 feet above the 
top of the AT-7 well screen.  Bay West is working with the flow meter manufacturer’s 
representative, Tech Sales, to identify and implement the most appropriate remedy for the AT-7 flow 
meter.  Until the flow meter is repaired, Bay West will perform manual flow rate measurements on a 
weekly basis.  The AT-7 flow rate will be adjusted based on the weekly flow rate measurements, 
depth to groundwater measurements, and any deviations from the design flow rate.    

 Operation of new extraction well AT-13 commenced on November 11, 2011.  Upon start-up, the 
recorded extraction well pumping rate was zero gpm.  Bay West replaced the flow meter transducers 
with a set of transducers from the spare parts inventory.  The flow meter then operated correctly, and 
the AT-13 pumping rate was adjusted to approximately 80 gpm, which is the most recent pumping 
rate at the well AT-13 replaced (AT-3A). 

 Periodic ASU 202 and ASU 203 sump high water level alarms prompted the groundwater treatment 
system to shut-down.  The automatic email alarm notification feature associated with the new 
SCADA system was being implemented and tested during this time period.  As the notification 
system was not fully functional, there was no response to the alarm until the next regularly scheduled 
site visit.  The groundwater treatment system was restarted upon arrival on-site.  The automatic 
alarm notification system, including remote access, became fully operational on November 29, 2011. 
As a result, responses to future alarm conditions will occur as soon as an email notification is 
received.    
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Well Performance Summary 

NA = Not Applicable.  Ideal and minimum flow rates at AT-13 have not yet been specified. 

(1) Flow meter had erroneous readings during the month. Flow totals and flow rates were calculated using a manual flow 
rate measurement by timing the equalization tank T-101 level increase. 

 

Well 

Average 
Monthly 

Flow Rate 
(GPM) 

(Available) 

Average 
Monthly 

Flow Rate 
(GPM) 

(Operational)

Ideal 
Flow 
Rate 

(GPM)

 
% of Ideal  

Flow 
(Available)

% of  Ideal  
Flow 

(Operational)

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation 

Operating 
Hours 

On-Stream 
Factor 

(Available)

AT-5A 58.7 104.8 156 37.63% 67.18% 137 708.5 397.0 56.03% 

AT-5B 36.4 52.2 82 44.39% 63.66% 70 708.5 495.0 69.87% 

AT-7 8.81 37.01 46 19.13% 80.43% 37 711.5 169.0 23.75% 

AT-8 12.8 18.3 15 85.33% 122.00% 10 711.5 496.0 69.71% 

AT-9 107.9 155.1 150 71.93% 103.40% 125 711.5 495.0 69.57% 

AT-10 14.8 22.6 23 64.35% 98.26% 20 711.5 464.0 65.21% 

AT-13 46.5 82.7 NA NA NA NA 468.0 263.0 56.20% 
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TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 
3. TCE Mass Removed by the GWTF 
4. Air Emissions 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. TCE Mass Removed 
6. AT-5A Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 
12. AT-13  Monthly Flow vs. Time  
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Tables



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 3 of 4



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Aug-11 744.0 682.0 91.7% 12,377 0 0 0 100% 12,377 3,007,165
Sep-11 120.0 120.0 100.0% 4,522 0 0 0 100% 4,522 3,011,687
Oct-11 349.0 170.0 48.7% 3,896 0 0 0 100% 3,896 3,015,583
Nov-11 711.5 496.0 69.7% 13,814 0 0 . 100% 13,814 3,029,397

Note: Available hours are 24 hours per day, less scheduled down time and power outages.

* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 monthly flow.
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373

Electrical Meter Readings (kW·h)
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027
1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675
8/1/2011 851,869 2,010,682 * * * 38,885
9/1/2011 856,221 2,045,215 * * * 7,098

10/1/2011 857,222 2,051,312 * * * 18,094
11/1/2011 859,066 2,067,562 * * * 36,292

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 
^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity usage for 
MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be similar to 
October 2004.

O&M Start Date: 11 November 1998
Docs 58644 Table 2 Page 4 of 4



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs
Nov-98 657 2.74 129 129 25778
Dec-98 899 1 173 303 25952
Jan-99 916 1.26 208 511 26160
Feb-99 916 2.49 181 692 26341
Mar-99 831 1.18 187 880 26529
Apr-99 831 1.56 175 1054 26703
May-99 831 1.32 178 1232 26881
Jun-99 585 1.84 114 1346 26995
Jul-99 585 1.38 111 1457 27106
Aug-99 585 1 101 1559 27208
Sep-99 490 1 82 1641 27290
Oct-99 490 1 102 1743 27392
Nov-99 490 1 85 1828 27477
Dec-99 680 1 59 1887 27536
Jan-00 680 2 63 1951 27600
Feb-00 680 1 96 2047 27696
Mar-00 980 7.1 198 2245 27894
Apr-00 980 1.5 197 2443 28092
May-00 980 1.6 224 2667 28316
Jun-00 700 1.9 176 2843 28492
Jul-00 700 2.2 149 2992 28641
Aug-00 700 1.5 142 3134 28783
Sep-00 310 2.1 94 3229 28878
Oct-00 310 1.6 67 3296 28945
Nov-00 310 1.4 66 3363 29012
Dec-00 670 4.9 111 3474 29123
Jan-01 670 2.8 137 3612 29261
Feb-01 670 1 133 3746 29395
Mar-01 680 4.9 138 3884 29533
Apr-01 680 1.4 146 4031 29680
May-01 680 1 77 4109 29758
Jun-01 470 1.1 96 4204 29853
Jul-01 470 1 71 4275 29924
Aug-01 470 1 70 4345 29994
Sep-01 470 1 0 4345 29994
Oct-01 400 1 71 4416 30065
Nov-01 400 1 100 4517 30166
Dec-01 620 1 145 4662 30311
Jan-02 620 1 157 4820 30469
Feb-02 620 1 132 4951 30600
Mar-02 610 1 153 5105 30754

TCE Mass Removed



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Apr-02 610 1 145 5250 30899
May-02 610 1 145 5395 31044
Jun-02 560 4.3 107 5503 31152
Jul-02 560 4.3 99 5603 31252
Aug-02 560 1 132 5735 31384
Sep-02 610 1 101 5837 31486
Oct-02 610 1 109 5945 31594
Nov-02 610 1 127 6072 31721
Dec-02 600 1 127 6200 31849
Jan-03 600 1 5 6205 31854
Feb-03 600 1 0 6205 31854
Mar-03 220 1 46 6251 31900
Apr-03 220 1 30 6281 31930
May-03 220 1 14 6295 31944
Jun-03 390 1 27 6322 31971
Jul-03 390 1 73 6396 32045
Aug-03 390 1.1 83 6479 32128
Sep-03 510 1 101 6582 32231
Oct-03 510 1 108 6690 32339
Nov-03 510 1 97 6787 32436
Dec-03 470 1 121 6909 32558
Jan-04 470 1 99 7008 32657
Feb-04 470 1 93 7101 32750
Mar-04 460 1 49 7151 32800
Apr-04 460 1 0 7151 32800
May-04 460 1 92 7243 32892
Jun-04 460 1 80 7324 32973
Jul-04 460 1 103 7427 33076
Aug-04 460 1 102 7529 33178
Sep-04 420 1 95 7625 33274
Oct-04 420 1 86 7711 33360
Nov-04 420 1 90 7801 33450
Dec-04 480 1 105 7906 33555
Jan-05 480 1 83 7990 33639
Feb-05 480 1 89 8079 33728
Mar-05 460 1 88 8167 33816
Apr-05 460 1 25 8192 33841
May-05 460 1 68 8260 33909
Jun-05 360 1.8 73 8334 33983
Jul-05 360 1 76 8410 34059
Aug-05 360 1 77 8487 34136



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Sep-05 370 1 64 8551 34200
Oct-05 370 1 74 8625 34274
Nov-05 370 1 63 8689 34338
Dec-05 330 0.29 52 8741 34390
Jan-06 330 0.46 60 8801 34450
Feb-06 330 5 53 8855 34504
Mar-06 400 5 46 8901 34550
Apr-06 400 5 60 8963 34612
May-06 400 5 60 9023 34672
Jun-06 430 1 59 9082 34731
Jul-06 430 5 50 9133 34782
Aug-06 430 0.46 48 9181 34830
Sep-06 390 0.46 46 9227 34876
Oct-06 390 0.46 44 9271 34920
Nov-06 390 0.46 10 9281 34930
Dec-06 190 2.3 40 9321 34970
Jan-07 190 11 28 9351 35000
Jan-07 190 0.46 10 9361 35010
Feb-07 190 0.14 35 9396 35045
Mar-07 380 0.46 82 9477 35126
Apr-07 380 0.46 77 9554 35203
May-07 380 0.46 60 9614 35263
Jun-07 350 0.46 60 9675 35324
Jul-07 350 0.46 56 9731 35380
Aug-07 350 0.46 48 9779 35428
Sep-07 420 0.55 54 9832 35481
Oct-07 420 0.55 50 9883 35532
Nov-07 420 0.55 61 9943 35592
Dec-07 330 0.55 47 9990 35639
Jan-08 330 0.55 47 10037 35686
Feb-08 330 0.55 37 10075 35724
Mar-08 320 0.46 35 10110 35759
Apr-08 320 0.46 33 10143 35792
May-08 320 0.46 41 10184 35833
Jun-08 540 2.7 29 10214 35863
Jul-08 540 2.7 71 10285 35934
Aug-08 540 2.7 90 10375 36024
Sep-08 360 0.57 59 10434 36083
Oct-08 320 0.29 53 10487 36136
Nov-08 320 0.29 48 10535 36184
Dec-08 320 0.29 56 10591 36240



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Jan-09 270 0.21 46 10637 36286
Feb-09 270 0.21 39 10676 36325
Mar-09 270 0.21 40 10716 36365
Apr-09 290 0.23 40 10756 36405
May-09 290 0.23 57 10813 36462
Jun-09 290 0.23 51 10864 36513
Jul-09 280 0.18 51 10915 36564
Aug-09 280 0.18 49 10964 36613
Sep-09 280 0.18 39 11003 36652
Oct-09 140 0.13 22 11025 36674
Nov-09 140 0.13 23 11048 36697
Dec-09 140 0.13 21 11069 36718
Jan-10 280 0.23 46 11115 36764
Feb-10 280 0.23 34 11149 36798
Mar-10 280 0.23 34 11183 36832
Apr-10 300 0.68 39 11222 36871
May-10 300 0.68 45 11267 36916
Jun-10 300 0.68 27 11294 36943
Jul-10 210 0.65 21 11316 36965
Aug-10 210 0.65 7 11322 36971
Sep-10 210 0.65 22 11344 36993
Oct-10 180 0.65 19 11363 37012
Nov-10 180 0.65 23 11387 37036
Dec-10 180 0.65 24 11410 37059
Jan-11 260 0.17 37 11448 37097
Feb-11 260 0.17 36 11484 37133
Mar-11 260 0.17 39 11522 37171
Apr-11 380 0.5 44 11567 37216
May-11 380 0.5 29 11595 37244
Jun-11 380 0.5 42 11637 37286
Jul-11 390 1.4 42 11680 37329
Aug-11 390 1.4 40 11720 37369
Sep-11 390 1.4 15 11735 37384
Oct-11 610 0.14 20 11754 37403
Nov-11 610 0.14 70 11824 37473

1Includes TCE mass removed from 1992 to the start-up of GWTF in 1998.  
During this time, recovered groundwater was discharged directly to the sanitary sewer without treatment.



Form 1.1 - Air Stripper Screening Evaluation

Site Name:             NIROP Fridley Responsible Party Contact: Form Completed by:
Address:                4800 East River Road Name:           Howard Hickey Steve Head
                             Minneapolis, MN 55421 Affiliation:       Midwest Division Naval Facilities Date: 12/1/2011

                       Engineering Command
MPCA Leak #:        Not Applicable Phone #:          847-668-5999

A B C D E
Contaminant (CAS #) Contaminant Air Stripper Removal Factor Emission Rate Site Specific Is

Concentration Influent Flow Rate (RF) (ER) Allowable ER >/= AER?
(GC) (IFR) (ug/sec) Emission Rate (yes/no)

(ug/liter) (liters/sec) (AER)
(ug/sec)

1,1-dichloroethane (75-34-3) 1.50 10.01 1 135,000,000 No
1,1-dichloroethylene (75-35-4) 9.30 10.01 1 54,000 No

methylene chloride (75-09-2) 2.80 10.01 1 54,000 No
tetrachloroethylene (127-18-4) 2.20 10.01 1 4,600,000 No

trichloroethylene (79-01-6) 610 10.01 1 1,600,000 No
..

Note: If the incoming concentration is not detectable the Emission Rate is based on the detection limit.

Table 4

15.0
93.1
28.0
22.0

6,106.6



November 2011 Treatment System Report 
Naval Industrial Reserve Ordnance Plant 
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 6: AT5A Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5B Monthly Flow vs Time

AT5B Monthly GPM Average Minimum Flow Ideal Flow dev1 On-Stream Factor



* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 8: AT7 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 9: AT8 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 10: AT9 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 11: AT10 Monthly Flow vs Time

AT10 Monthly GPM Average
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 12 AT13 Monthly Flow vs Time

AT13 Monthly GPM Average
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Monthly Project Status Report December 2011 
Facility Maintenance 

Naval Industrial Reserve Ordnance Plant - Fridley, Minnesota 
Prepared by Bay West, Inc. 

 

EMAC Contract No. N40083-06-D-4015, Task Order #0005 

SYSTEM OVERVIEW 

 The groundwater treatment facility (GWTF) was in operation for 299 hours during the month 
of December 2011. Refer to Table 1, Figure 1, and Figure 2 for historical GWTF operation 
data. 

 The on-stream factor for December was 96.8%.  The on-stream factor is the actual operation 
time divided by the available operation time. 

 The system processed an estimated 11,373,000 gallons of groundwater in December. 
Historical GWTF processed groundwater volumes are provided in Table 1, Figure 3, and 
Figure 4. 

 Electrical use was approximately 39,734 kilowatt-hours (kWh) for December 2011. 
Historical GWTF electrical power usage is included in Table 2. 

 The GWTF removed approximately 58 pounds of trichloroethylene (TCE) from the aquifer in 
December 2011. Refer to Table 3 and Figure 5 for historical GWTF TCE mass removed. 

 Step and constant flow rate tests of newly installed extraction wells AT-11, AT-12, and AT-
13, were performed by AGVIQ Environmental Services, with operational support from Bay 
West, from December 2 through December 20, 2011. 

 On December 20, 2011, the extraction pump previously used in AT-3A was installed in 
extraction well AT-13 and set at a flow rate of approximately 80 gpm, which was the 
pumping rate at AT-3A immediately before it was taken out of service.  On December 22, 
2011, the Navy requested that the flow rate be increased to approximately 150 gpm.  Bay 
West increased the flow rate to 148 gpm later that day.   

SCHEDULED MAINTENANCE 

 Visually inspected flow meters and level probes for material buildup and proper operation; 

 Tested the four safety showers/eyewash stations to assure adequate performance; 

 Lubricated blower motors, influent pumps, and effluent pumps; 

 Collected extraction well water levels on a weekly basis; 

 Continued on-site and remote work associated with upgrading the programmable logic 
controller (PLC) and supervisory control and data acquisition (SCADA) system with 
current generation equipment; 

 Continued investigating the cause of higher than normal pressure losses in AT-5A and AT-
5B groundwater extraction lines; and 

 ASU 202 acid treatment to be complete in January 2012. The acid treatment will consist of 
recirculating a phosphoric acid solution to dissolve the fouling debris. 

PROBLEMS AND SOLUTIONS 
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Fridley, Minnesota 

BWJ070047 2 December 2011 

 ASU 202 had a low air flow condition on 12/28/2011, which resulted in a full system 
shutdown.  The ASU’s are designed to have a minimum flow rate of 1,300 cubic feet per 
minute (cfm) to achieve the removal of TCE.  Bay West determined ASU 202’s trays are 
fouled and restricting the air flow.  After responding to the alarm, Bay West was able to 
balance the incoming groundwater flow between the remaining ASU’s and restart the 
system to pre-alarm capacity. 

Well Performance Summary 

NA = Not Applicable.  Ideal and minimum flow rates at AT-13 have not yet been specified. 
1Available Hours of Operation and Operating Hours do not include any hours associated with the step tests or the constant rate 
tests at the new extraction wells (AT-11, AT-12, and AT-13). 
2Average Monthly Flow Rate (Available) and Average Monthly Flow Rate (Operational) values for AT-13 are based on the 
pumping rates the well produced when the entire GWTF was operational.  Pumping rates during the step test and constant rate 
tests where AT-13 was operational are not included in the Well Performance Summary. 

TABLES 

1. Groundwater Treatment Facility Operations 
2. Electrical Meter Readings 
3. TCE Mass Removed by the GWTF 

FIGURES 

1. Monthly GWTF On Stream Factor 
2. GWTF Total Treated Flow 
3. Total Discharge 
4. Gallons Treated vs. Time 
5. TCE Mass Removed 
6. AT-5A Monthly Flow vs. Time 
7. AT-5B  Monthly Flow vs. Time 
8. AT-7 Monthly Flow vs. Time 
9. AT-8 Monthly Flow vs. Time 
10. AT-9 Monthly Flow vs. Time 
11. AT-10 Monthly Flow vs. Time 
12. AT-13  Monthly Flow vs. Time 

Well 

Average 
Monthly 

Flow Rate 
(GPM) 

(Available) 

Average 
Monthly 

Flow Rate 
(GPM) 

(Operational)

Ideal 
Flow 
Rate 

(GPM) 

 
% of Ideal  

Flow 
(Available)

% of  Ideal  
Flow 

(Operational)

Minimum 
Flow Rate 

(GPM) 

Available 
Hours of 

Operation1 

Operating 
Hours1 

On-Stream 
Factor 

(Available)

AT-5A 120.1 124.5 156 77.0% 79.8% 137 309.0 298.0 96.4% 

AT-5B 52.5 54.2 82 64.0% 66.2% 70 309.0 299.0 96.8% 

AT-7 35.7 37.0 46 77.6% 78.7% 37 309.0 298.0 96.4% 

AT-8 17.9 18.5 15 119.4% 123.4% 10 309.0 299.0 96.8% 

AT-9 147.7 152.6 150 98.5% 101.8% 125 309.0 299.0 96.8% 

AT-10 21.3 22.0 23 92.6% 95.7% 20 309.0 299.0 96.8% 

AT-132 131.9 136.7 NA NA NA NA 309.0 298.0 96.4% 
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NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-98 480.0 480.0 100.0% 0 17,524 0 17,524 0% 17,524 17,524
Dec-98 718.0 628.0 87.5% 16,078 7,087 0 7,087 69% 23,165 40,689
Jan-99 744.0 743.0 99.9% 25,571 0 0 0 100% 25,571 66,260
Feb-99 672.0 672.0 100.0% 23,938 0 0 0 100% 23,938 90,198
Mar-99 744.0 744.0 100.0% 27,394 0 0 0 100% 27,394 117,592
Apr-99 720.0 720.0 100.0% 25,254 0 0 0 100% 25,254 142,846

May-99 744.0 744.0 100.0% 23,291 0 0 0 100% 23,291 166,137
Jun-99 720.0 713.0 99.0% 25,823 0 0 0 100% 25,823 191,960
Jul-99 744.0 744.0 100.0% 22,266 0 0 0 100% 22,266 214,226

Aug-99 684.0 684.0 100.0% 21,634 0 0 0 100% 21,634 235,860
Sep-99 720.0 720.0 100.0% 18,205 0 0 0 100% 18,205 254,065
Oct-99 744.0 744.0 100.0% 23,029 0 0 0 100% 23,029 277,094
Nov-99 720.0 720.0 100.0% 22,783 0 0 0 100% 22,783 299,877
Dec-99 535.0 535.0 100.0% 12,818 0 0 0 100% 12,818 312,695
Jan-00 356.0 356.0 100.0% 10,400 0 0 0 100% 10,400 323,095
Feb-00 695.0 694.0 99.9% 16,944 0 0 0 100% 16,944 340,039
Mar-00 744.0 743.5 99.9% 27,131 0 0 0 100% 27,131 367,170
Apr-00 720.0 720.0 100.0% 25,899 0 0 0 100% 25,899 393,069

May-00 744.0 744.0 100.0% 27,458 0 0 0 100% 27,458 420,527
Jun-00 718.9 718.9 100.0% 25,136 0 0 0 100% 25,136 445,663
Jul-00 744.0 744.0 100.0% 25,637 0 0 0 100% 25,637 471,300

Aug-00 744.0 744.0 100.0% 24,341 0 0 0 100% 24,341 495,641
Sep-00 655.5 655.5 100.0% 22,559 0 0 0 100% 22,559 518,200
Oct-00 744.0 744.0 100.0% 25,955 0 0 0 100% 25,955 544,155
Nov-00 720.0 718.0 99.7% 25,759 0 0 0 100% 25,759 569,914
Dec-00 744.0 743.5 99.9% 27,404 0 0 0 100% 27,404 597,318
Jan-01 744.0 744.0 100.0% 24,666 0 0 0 100% 24,666 621,984
Feb-01 672.0 671.0 99.9% 23,956 0 0 0 100% 23,956 645,940
Mar-01 744.0 737.0 99.1% 24,694 0 0 0 100% 24,694 670,634
Apr-01 720.0 719.5 99.9% 24,964 0 0 0 100% 24,964 695,598

May-01 604.3 602.3 99.7% 13,656 0 0 0 100% 13,656 709,254
Jun-01 709.5 708.3 99.8% 20,000 0 0 0 100% 20,000 729,254
Jul-01 730.0 730.0 100.0% 18,077 0 0 0 100% 18,077 747,331

Aug-01 491.0 491.0 100.0% 17,921 0 0 0 100% 17,921 765,252
Sep-01 0.0 0.0 100.0% 0 0 0 0 100% 0 765,252
Oct-01 736.0 472.5 64.2% 21,376 0 0 0 100% 21,376 786,628
Nov-01 720.0 720.0 100.0% 30,205 0 0 0 100% 30,205 816,833
Dec-01 744.0 744.0 100.0% 28,114 0 0 0 100% 28,114 844,947
Jan-02 742.0 737.0 99.3% 30,483 0 0 0 100% 30,483 875,430
Feb-02 672.0 672.0 100.0% 25,538 0 0 0 100% 25,538 900,968
Mar-02 744.0 744.0 100.0% 29,957 0 0 0 100% 29,957 930,925
Apr-02 744.0 743.8 100.0% 28,569 0 0 0 100% 28,569 959,494

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 1 of 4



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-02 744.0 741.0 99.6% 28,656 0 0 0 100% 28,656 988,150
Jun-02 720.0 720.0 100.0% 22,131 0 0 0 100% 22,131 1,010,281
Jul-02 744.0 744.0 100.0% 21,367 0 0 0 100% 21,367 1,031,648

Aug-02 744.0 744.0 100.0% 28,328 0 0 0 100% 28,328 1,059,976
Sep-02 630.3 630.3 100.0% 20,861 0 0 0 100% 20,861 1,080,837
Oct-02 744.0 744.0 100.0% 21,417 0 0 0 100% 21,417 1,102,254
Nov-02 720.0 720.0 100.0% 25,003 0 0 0 100% 25,003 1,127,257
Dec-02 744.0 742.0 99.7% 25,327 0 0 0 100% 25,327 1,152,584
Jan-03 744.0 55.0 7.4% 1,048 0 0 0 100% 1,048 1,153,632
Feb-03 672.0 0.0 0.0% 0 0 0 0 100% 0 1,153,632
Mar-03 744.0 309.0 41.5% 13,387 0 0 0 100% 13,387 1,167,019
Apr-03 526.5 425.5 80.8% 16,584 0 0 0 100% 16,584 1,183,603

May-03 744.0 298.5 40.1% 7,448 0 0 0 100% 7,448 1,191,051
Jun-03 720.0 253.0 35.1% 10,775 0 0 0 100% 10,775 1,201,826
Jul-03 734.0 576.3 78.5% 22,629 0 0 0 100% 22,629 1,224,455

Aug-03 732.5 639.8 87.3% 25,591 46 0 46 99.8% 25,637 1,250,092
Sep-03 720.0 719.0 99.9% 23,028 4,532 0 4,532 83.6% 27,560 1,277,652
Oct-03 681.7 648.5 95.1% 25,389 0 0 0 100% 25,389 1,303,041
Nov-03 720.0 694.0 96.4% 22,882 0 0 0 100% 22,882 1,325,923
Dec-03 743.0 740.5 99.7% 31,010 0 0 0 100% 31,010 1,356,933
Jan-04 744.0 727.0 97.7% 25,456 0 0 0 100% 25,456 1,382,389
Feb-04 689.7 689.7 100.0% 23,771 0 0 0 100% 23,771 1,406,160
Mar-04 506.5 353.5 69.8% 12,928 0 0 0 100% 12,928 1,419,088
Apr-04 720.0 2.0 0.3% 60 0 0 0 100% 60 1,419,148

May-04 744.0 635.0 85.3% 24,104 0 0 0 100% 24,104 1,443,252
Jun-04 613.5 613.5 100.0% 20,988 0 0 0 100% 20,988 1,464,240
Jul-04 735.5 732.8 99.6% 26,846 0 0 0 100% 26,846 1,491,086

Aug-04 741.0 741.0 100.0% 26,760 0 0 0 100% 26,760 1,517,846
Sep-04 718.0 717.0 99.9% 27,276 0 0 0 100% 27,276 1,545,122
Oct-04 676.8 676.8 100.0% 24,709 0 0 0 100% 24,709 1,569,831
Nov-04 720.0 720.0 100.0% 25,859 0 0 0 100% 25,859 1,595,690
Dec-04 744.0 744.0 100.0% 26,229 0 0 0 100% 26,229 1,621,919
Jan-05 744.0 667.0 89.7% 20,915 0 0 0 100% 20,915 1,642,834
Feb-05 672.0 672.0 100.0% 22,329 0 0 0 100% 22,329 1,665,163
Mar-05 744.0 716.8 96.3% 22,960 0 0 0 100% 22,960 1,688,123
Apr-05 384.0 322.0 83.9% 6,515 0 0 0 100% 6,515 1,694,638

May-05 576.0 503.5 87.4% 17,859 0 0 0 100% 17,859 1,712,497
Jun-05 720.0 714.5 99.2% 24,450 0 0 0 100% 24,450 1,736,947
Jul-05 744.0 712.5 95.8% 25,301 0 0 0 100% 25,301 1,762,248

Aug-05 744.0 744.0 100.0% 25,916 0 0 0 100% 25,916 1,788,164
Sep-05 720.0 715.3 99.4% 20,837 0 0 0 100% 20,837 1,809,001
Oct-05 744.0 744.0 100.0% 24,028 0 0 0 100% 24,028 1,833,029

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 2 of 4



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
Nov-05 720.0 720.0 100.0% 20,553 0 0 0 100% 20,553 1,853,582
Dec-05 686.0 622.3 90.7% 19,037 0 0 0 100% 19,037 1,872,619
Jan-06 744.0 744.0 100.0% 21,858 0 0 0 100% 21,858 1,894,477
Feb-06 672.0 672.0 100.0% 19,590 0 0 0 100% 19,590 1,914,067
Mar-06 710.5 710.0 99.9% 13,935 0 0 0 100% 13,935 1,928,002
Apr-06 654.0 654.0 100.0% 18,391 0 0 0 100% 18,391 1,946,393

May-06 744.0 744.0 100.0% 18,116 0 0 0 100% 18,116 1,964,509
Jun-06 720.0 719.5 99.9% 16,616 0 0 0 100% 16,616 1,981,125
Jul-06 716.0 716.0 100.0% 14,232 0 0 0 100% 14,232 1,995,357

Aug-06 744.0 742.0 99.7% 13,291 0 0 0 100% 13,291 2,008,648
Sep-06 720.0 720.0 100.0% 14,269 0 0 0 100% 14,269 2,022,917
Oct-06 731.0 730.5 99.9% 13,496 0 0 0 100% 13,496 2,036,413
Nov-06 396.0 110.0 27.8% 3,073 0 0 0 100% 3,073 2,039,486
Dec-06 744.0 743.5 99.9% 25,287 0 0 0 100% 25,287 2,064,773
Jan-07 720.0 719.5 99.9% 25,118 0 0 0 100% 25,118 2,089,891
Feb-07 671.8 659.8 98.2% 21,953 0 0 0 100% 21,953 2,111,844
Mar-07 744.0 734.0 98.7% 25,860 0 0 0 100% 25,860 2,137,703
Apr-07 720.0 720.0 100.0% 24,240 0 0 0 100% 24,240 2,161,943

May-07 744.0 744.0 100.0% 19,004 0 0 0 100% 19,004 2,180,947
Jun-07 719.5 719.5 100.0% 20,659 0 0 0 100% 20,659 2,201,606
Jul-07 744.0 744.0 100.0% 19,389 0 0 0 100% 19,389 2,220,995

Aug-07 696.0 696.0 100.0% 16,354 0 0 0 100% 16,354 2,237,349
Sep-07 720.0 720.0 100.0% 15,320 0 0 0 100% 15,320 2,252,669
Oct-07 744.0 744.0 100.0% 14,409 0 0 0 100% 14,409 2,267,078
Nov-07 720.0 720.0 100.0% 17,388 0 0 0 100% 17,388 2,284,466
Dec-07 744.0 739.0 99.3% 17,002 0 0 0 100% 17,002 2,301,468
Jan-08 742.0 684.0 92.2% 17,115 0 0 0 100% 17,115 2,318,583
Feb-08 695.3 611.8 88.0% 13,581 0 0 0 100% 13,581 2,332,164
Mar-08 744.0 742.0 99.7% 13,277 0 0 0 100% 13,277 2,345,441
Apr-08 720.0 717.0 99.6% 12,518 0 0 0 100% 12,518 2,357,959

May-08 718.0 692.0 96.4% 15,430 0 0 0 100% 15,430 2,373,389
Jun-08 333.5 333.5 100.0% 6,523 0 0 0 100% 6,523 2,379,912
Jul-08 719.0 719.0 100.0% 15,762 0 0 0 100% 15,762 2,395,674

Aug-08 729.3 729.3 100.0% 20,183 0 0 0 100% 20,183 2,415,857
Sep-08 720.0 720.0 100.0% 19,632 0 0 0 100% 19,632 2,435,489
Oct-08 737.0 737.0 100.0% 19,818 0 0 0 100% 19,818 2,455,307
Nov-08 662.0 662.0 100.0% 18,191 0 0 0 100% 18,191 2,473,498
Dec-08 744.0 744.0 100.0% 20,926 0 0 0 100% 20,926 2,494,424
Jan-09 741.0 741.0 100.0% 20,301 44 0 44 99.8% 20,301 2,514,725
Feb-09 672.0 672.0 100.0% 17,546 0 0 0 100% 17,546 2,532,271
Mar-09 711.9 711.2 99.9% 17,766 0 0 0 100% 17,766 2,550,037
Apr-09 709.0 705.6 99.5% 16,434 0 0 0 100% 16,434 2,566,471

O&M Start Date:  11 November 1998
Docs 58644 Table 1 Page 3 of 4



NIROP FRIDLEY
Groundwater Treatment Facility (GWTF)

OPERATIONS
(hrs)

WATER DISCHARGED
(thousands of gallons)

WATER TREATED
(thousands of gallons)

Month Available Operating On-stream factor to Storm to Sanitary Untreated to Sanitary
Total

to Sanitary  % Storm Monthly Cumulative
May-09 739.8 739.8 100.0% 23,663 0 0 0 100% 23,663 2,590,134
Jun-09 719.8 719.8 100.0% 21,234 0 0 0 100% 21,234 2,611,368
Jul-09 744.0 744.0 100.0% 21,846 0 0 0 100% 21,846 2,633,214

Aug-09 744.0 744.0 100.0% 20,933 0 0 0 100% 20,933 2,654,147
Sep-09 697.2 697.2 100.0% 16,585 0 0 0 100% 16,585 2,670,732
Oct-09 743.5 743.5 100.0% 18,919 0 0 0 100% 18,919 2,689,651
Nov-09 720.0 720.0 100.0% 19,768 0 0 0 100% 19,768 2,709,419
Dec-09 744.0 744.0 100.0% 18,162 0 0 0 100% 18,162 2,727,581
Jan-10 740.3 740.3 100.0% 19,542 0 0 0 100% 19,542 2,747,123
Feb-10 672.0 658.0 97.9% 14,805 0 0 0 100% 14,805 2,761,928
Mar-10 744.0 744.0 100.0% 14,596 0 0 0 100% 14,596 2,776,524
Apr-10 720.0 720.0 100.0% 15,598 0 0 0 100% 15,598 2,792,122

May-10 744.0 742.5 99.8% 18,090 0 0 0 100% 18,090 2,810,212
Jun-10 720.0 697.0 96.8% 10,717 0 0 0 100% 10,717 2,820,929
Jul-10 744.0 722.2 97.1% 12,254 0 0 0 100% 12,254 2,833,183

Aug-10 694.5 404.0 58.2% 3,789 0 0 0 100% 3,789 2,836,972
Sep-10 712.0 700.0 98.3% 12,552 0 0 0 100% 12,552 2,849,524
Oct-10 690.6 690.6 100.0% 12,926 0 0 0 100% 12,926 2,862,450
Nov-10 719.5 716.0 99.5% 15,466 0 0 0 100% 15,466 2,877,916
Dec-10 737.0 721.5 97.9% 15,855 0 0 0 100% 15,855 2,893,771
Jan-11 744.0 744.0 100.0% 17,199 0 0 0 100% 17,199 2,910,970
Feb-11 667.0 665.0 99.7% 16,551 0 0 0 100% 16,551 2,927,521
Mar-11 744.0 744.0 100.0% 17,827 0 0 0 100% 17,827 2,945,348
Apr-11 711.3 708.3 99.6% 14,063 0 0 0 100% 14,063 2,959,411

May-11 384.0 384.0 100.0% 9,042 0 0 0 100% 9,042 2,968,453
Jun-11 719.5 716.8 99.6% 13,216 0 0 0 100% 13,216 2,981,669
Jul-11 744.0 744.0 100.0% 13,119 0 0 0 100% 13,119 2,994,788

Aug-11 744.0 682.0 91.7% 12,377 0 0 0 100% 12,377 3,007,165
Sep-11 120.0 120.0 100.0% 4,522 0 0 0 100% 4,522 3,011,687
Oct-11 349.0 170.0 48.7% 3,896 0 0 0 100% 3,896 3,015,583
Nov-11 711.5 496.0 69.7% 13,814 0 0 . 100% 13,814 3,029,397
Dec-11 309.0 299.0 96.8% 11,373 0 0 0 100% 11,373 3,040,770

Note: Available hours are 24 hours per day, less scheduled down time and power outages.

* Monthly flow incorrectly reported for Jul-04 through Dec-04 - corrected January 2005 using the corrected estimate for AT-10 monthly flow.

O&M Start Date:  11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
2/1/2000 57,305 620,300 38,046
3/1/2000 59,597 656,054 36,133
3/9/2000 60,348 667,580 18,260 3,284 2,312 65,029
4/3/2000 63,080 704,113 38698 6043 4879 74,067
5/1/2000 66,067 746,920 60,940 9,238 7,715 81,545
6/1/2000 68,972 793,455 86495 12728 10775 66,128
7/1/2000 71,562 840,441 110,243 16,307
7/6/2000 13701 13,701
8/1/2000 73,881 881,304 130,691 19,559 16,686 72,336
9/1/2000 76,316 924,799 152695 22976 17671 67,877

10/2/2000 78,561 964,802 172,714 26,079 20,178
11/1/2000 80,952 7,402 195655 29408 22454 89,927
12/4/2000 83,561 56,966 225,897 33,105 26,269 81,706
1/2/2001 85,851 101,872 254750 36270 28761 72,935
2/1/2001 88,106 143,918 282,532 37,122 28,761 83,944
3/1/2001 90,240 190,303 314000 41079 28761 66,663
4/3/2001 92,677 230,575 335,297 43,736 28,761 65,567
5/1/2001 94,779 269,617 357244 46212 28761
6/5/2001 97,821 304,746 * * * 38,108
7/2/2001 102,175 338,500 * * * 44,802
8/2/2001 106,592 378,885 * * * 37,804

9/12/2001 111,321 411,960 * * * 13,663
10/18/2001 112,956 423,988 * * * 29,471
11/1/2001 117,010 449,405 * * * 68,542
12/4/2001 126,457 508,500 * * * 60,932
1/2/2002 134,884 561,005 * * * 56,801
2/1/2002 142,948 609,742 * * * 55,300
3/1/2002 150,583 657,407 * * * 64,231
4/1/2002 159,332 712,889 * * * 59,291
5/1/2002 167,808 763,704 * * * 63,448
6/3/2002 176,272 818,688 * * * 43,974
7/1/2002 182,246 856,688 * * * 45,609
8/1/2002 188,404 896,139 * * * 60,074
9/3/2002 196,255 948,362 * * * 44,067

10/1/2002 202,142 986,542 * * * 60,158
11/1/2002 209,581 1,039,261 * * * 60,538
12/2/2002 216,632 1,092,748 * * *
1/1/2003 223,233 0 * * *
2/1/2003 224,233 1,146,792 * * * 7,827

3/19/2003 227,523 1,151,329 * * * 22,891
4/3/2003 230,589 1,171,154 * * * 32,058
5/1/2003 235,275 1,198,526 * * * 18,373

Electrical Meter Readings (kW·h)

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

6/4/2003 237,675 1,214,499 * * * 20,360
7/1/2003 240,411 1,232,123 * * * 42,930
8/1/2003 246,351 1,269,113 * * * 49,909
9/2/2003 253,306 1,312,067 * * * 52,166

10/1/2003 260,662 1,356,877 * * * 58,962
11/3/2003 268,788 1,407,713 * * * 57,373
12/1/2003 276,592 1,457,282 * * * 67,477
1/2/2004 285,175 1,516,176 * * * 67,278
2/2/2004 293,559 1,575,070 * * * 60,542
3/1/2004 301,245 1,627,926 * * * 31,187
4/1/2004 305,283 1,655,075 * * * 1,037
5/3/2004 305,515 1,655,880 * * * 51,931
6/1/2004 312,129 1,701,197 * * * 47,852
7/1/2004 318,012 1,743,166 * * * 60,764
8/3/2004 326,133 1,795,809 * * * 55,312
9/1/2004 335,039 1,842,215 * * * 52,307

10/1/2004 340,422 1,889,139 * * * 53,798
11/2/2004 347,296 1,936,063 * * * 64,045
12/1/2004 354,514 1,992,890 * * * 64,887
1/5/2005 362,574 49,717 * * * 48,313
2/1/2005 368,114 92,490 * * * 56,517
3/1/2005 374,689 142,432 * * * 35,669
4/1/2005 381,858 170,932 * * * 32,506

5/11/2005 384,388 200,908 * * * 37,857
6/2/2005 389,382 233,771 * * * 53,851
7/1/2005 395,908 281,096 * * * 55,772
8/1/2005 402,786 329,990 * * * 58,530
9/1/2005 410,054 381,252 * * * 59,756

10/4/2005 416,742 434,320 * * * 54,337
11/1/2005 423,117 482,282 * * * 59,439
12/1/2005 429,602 535,236 * * * 58,139
1/3/2006 437,032 585,945 * * * 64,273
2/3/2006 444,929 642,321 * * * 59,745
3/3/2006 451,966 695,029 * * * 59,447
4/4/2006 458,470 747,972 * * * 52,154
5/2/2006 464,407 794,189 * * * 56,066
6/1/2006 470,107 844,555 * * * 67,078
7/7/2006 476,656 905,084 * * * 75,362

8/17/2006 483,201 973,901 * * * 28,651
9/1/2006 485,579 174 * * * 60,559

10/2/2006 490,846 55,466 * * * 64,783

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

11/16/2006 497,232 113,863 * * * 30,896
12/12/2006 501,656 140,335 * * * 41,005

1/2/2007 507,345 175,651 * * * 89,453
2/14/2007 519,226 253,223 * * * 60,625
3/15/2007 526,775 306,299 * * * 37,019
4/1/2007 531,435 338,658 * * * 59,380
5/1/2007 538,780 390,693 * * * 60,309
6/2/2007 546,435 443,347 * * * 57,976
7/2/2007 552,240 495,518 * * * 54,945
8/1/2007 558,047 544,656 * * * 56,900
9/4/2007 563,999 595,604 * * * 48,947

10/1/2007 568,907 639,643 * * * 55,912
11/1/2007 574,269 690,193 * * * 61,551
12/3/2007 580,906 745,107 * * * 58,075
1/2/2008 587,234 796,854 * * * 61,758
2/1/2008 593,878 851,968 * * * 56,961
3/6/2008 601,457 901,350 * * * 47,128
4/1/2008 607,103 942,832 * * * 51,563
5/2/2008 613,973 987,525 * * * 45,409
6/2/2008 619,382 27,525 * * * 23,755
7/1/2008 621,730 48,932 * * * 57,458
8/1/2008 627,904 100,216 * * * 59,836
9/2/2008 634,818 153,138 * * * 57,157

10/4/2008 641,270 203,843 * * * 61,110
11/3/2008 648,196 258,027 * * * 58,512
12/1/2008 655,158 309,577 * * * 71,027
1/2/2009 663,755 372,007 * * * 69,361
2/2/2009 672,125 432,998 * * * 62,234
3/2/2009 679,788 487,569 * * * 61,618
4/1/2009 687,315 541,660 * * * 63,015
5/1/2009 694,461 597,529 * * * 63,751
6/1/2009 701,440 654,301 * * * 60,286
7/1/2009 708,069 707,958 * * * 65,088
8/3/2009 715,267 765,848 * * * 57,140
9/1/2009 721,611 816,644 * * * 56,282

10/1/2009 727,548 866,989 * * * 65,845
11/2/2009 734,666 925,716 * * * 60,372
12/1/2009 741,891 978,863 * * * 77,030
1/1/2010 750,050 1,047,734 * * * 63,139
2/1/2010 757,037 1,103,886 * * * 61,079

O&M Start Date: 11 November 1998
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NIROP FRIDLEY
Ground Water Treatment Facility (GWTF)

Date MCC #1 MCC #2 Wells 2, 3A, 5A, 5B Well 1A Well 4 Monthy Usage
Electrical Meter Readings (kW·h)

3/1/2010 763,509 1,158,493 * * * 69,431
4/1/2010 769,960 1,221,473 * * * 59,638
5/3/2010 775,813 1,275,258 * * * 54,143
6/1/2010 780,680 1,324,534 * * * 51,279
7/1/2010 784,369 1,372,124 * * * 75,167
8/2/2010 789,289 1,442,371 * * * 8,482
9/1/2010 791,567 1,448,575 * * * 55,237

10/1/2010 796,016 1,499,363 * * * 61,303
11/1/2010 800,411 1,556,271 * * * 60,565
12/1/2010 806,672 1,610,575 * * * 68,226
1/3/2011 813,611 1,671,862 * * * 64,951
2/1/2011 820,001 1,730,423 * * * 58,883
3/1/2011 825,935 1,783,372 * * * 68,939
4/1/2011 832,880 1,845,366 * * * 58,997
5/9/2011 838,973 1,898,270 * * * 29,524
6/1/2011 841,656 1,925,111 * * * 52,109
7/1/2011 846,958 1,971,918 * * * 43,675
8/1/2011 851,869 2,010,682 * * * 38,885
9/1/2011 856,221 2,045,215 * * * 7,098

10/1/2011 857,222 2,051,312 * * * 18,094
11/1/2011 859,066 2,067,562 * * * 36,292
12/1/2011 862,818 2,100,102 * * * 39,734

* Electrical metering for the extraction wells runs through MCC #1

- The electrical meter in the main treatment area was misread on 1/1/03, thus it was not reset.  December electricity usage was 
estimated to be the same as November 2002. 
^ The electrical meter in the main treatment area had reset after the scheduled power shut-down.  October 2004 electricity usage for 
MCC#2 was estimated to be the same as September 2004.

+ - electrical readings were not obtained on December 1, 2004, therefore electrical usage for November was estimated to be similar to 
October 2004.

O&M Start Date: 11 November 1998
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Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs
Nov-98 657 2.74 129 129 25778
Dec-98 899 1 173 303 25952
Jan-99 916 1.26 208 511 26160
Feb-99 916 2.49 181 692 26341
Mar-99 831 1.18 187 880 26529
Apr-99 831 1.56 175 1054 26703
May-99 831 1.32 178 1232 26881
Jun-99 585 1.84 114 1346 26995
Jul-99 585 1.38 111 1457 27106
Aug-99 585 1 101 1559 27208
Sep-99 490 1 82 1641 27290
Oct-99 490 1 102 1743 27392
Nov-99 490 1 85 1828 27477
Dec-99 680 1 59 1887 27536
Jan-00 680 2 63 1951 27600
Feb-00 680 1 96 2047 27696
Mar-00 980 7.1 198 2245 27894
Apr-00 980 1.5 197 2443 28092
May-00 980 1.6 224 2667 28316
Jun-00 700 1.9 176 2843 28492
Jul-00 700 2.2 149 2992 28641
Aug-00 700 1.5 142 3134 28783
Sep-00 310 2.1 94 3229 28878
Oct-00 310 1.6 67 3296 28945
Nov-00 310 1.4 66 3363 29012
Dec-00 670 4.9 111 3474 29123
Jan-01 670 2.8 137 3612 29261
Feb-01 670 1 133 3746 29395
Mar-01 680 4.9 138 3884 29533
Apr-01 680 1.4 146 4031 29680
May-01 680 1 77 4109 29758
Jun-01 470 1.1 96 4204 29853
Jul-01 470 1 71 4275 29924
Aug-01 470 1 70 4345 29994
Sep-01 470 1 0 4345 29994
Oct-01 400 1 71 4416 30065
Nov-01 400 1 100 4517 30166
Dec-01 620 1 145 4662 30311
Jan-02 620 1 157 4820 30469
Feb-02 620 1 132 4951 30600
Mar-02 610 1 153 5105 30754

TCE Mass Removed



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Apr-02 610 1 145 5250 30899
May-02 610 1 145 5395 31044
Jun-02 560 4.3 107 5503 31152
Jul-02 560 4.3 99 5603 31252
Aug-02 560 1 132 5735 31384
Sep-02 610 1 101 5837 31486
Oct-02 610 1 109 5945 31594
Nov-02 610 1 127 6072 31721
Dec-02 600 1 127 6200 31849
Jan-03 600 1 5 6205 31854
Feb-03 600 1 0 6205 31854
Mar-03 220 1 46 6251 31900
Apr-03 220 1 30 6281 31930
May-03 220 1 14 6295 31944
Jun-03 390 1 27 6322 31971
Jul-03 390 1 73 6396 32045
Aug-03 390 1.1 83 6479 32128
Sep-03 510 1 101 6582 32231
Oct-03 510 1 108 6690 32339
Nov-03 510 1 97 6787 32436
Dec-03 470 1 121 6909 32558
Jan-04 470 1 99 7008 32657
Feb-04 470 1 93 7101 32750
Mar-04 460 1 49 7151 32800
Apr-04 460 1 0 7151 32800
May-04 460 1 92 7243 32892
Jun-04 460 1 80 7324 32973
Jul-04 460 1 103 7427 33076
Aug-04 460 1 102 7529 33178
Sep-04 420 1 95 7625 33274
Oct-04 420 1 86 7711 33360
Nov-04 420 1 90 7801 33450
Dec-04 480 1 105 7906 33555
Jan-05 480 1 83 7990 33639
Feb-05 480 1 89 8079 33728
Mar-05 460 1 88 8167 33816
Apr-05 460 1 25 8192 33841
May-05 460 1 68 8260 33909
Jun-05 360 1.8 73 8334 33983
Jul-05 360 1 76 8410 34059
Aug-05 360 1 77 8487 34136



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Sep-05 370 1 64 8551 34200
Oct-05 370 1 74 8625 34274
Nov-05 370 1 63 8689 34338
Dec-05 330 0.29 52 8741 34390
Jan-06 330 0.46 60 8801 34450
Feb-06 330 5 53 8855 34504
Mar-06 400 5 46 8901 34550
Apr-06 400 5 60 8963 34612
May-06 400 5 60 9023 34672
Jun-06 430 1 59 9082 34731
Jul-06 430 5 50 9133 34782
Aug-06 430 0.46 48 9181 34830
Sep-06 390 0.46 46 9227 34876
Oct-06 390 0.46 44 9271 34920
Nov-06 390 0.46 10 9281 34930
Dec-06 190 2.3 40 9321 34970
Jan-07 190 11 28 9351 35000
Jan-07 190 0.46 10 9361 35010
Feb-07 190 0.14 35 9396 35045
Mar-07 380 0.46 82 9477 35126
Apr-07 380 0.46 77 9554 35203
May-07 380 0.46 60 9614 35263
Jun-07 350 0.46 60 9675 35324
Jul-07 350 0.46 56 9731 35380
Aug-07 350 0.46 48 9779 35428
Sep-07 420 0.55 54 9832 35481
Oct-07 420 0.55 50 9883 35532
Nov-07 420 0.55 61 9943 35592
Dec-07 330 0.55 47 9990 35639
Jan-08 330 0.55 47 10037 35686
Feb-08 330 0.55 37 10075 35724
Mar-08 320 0.46 35 10110 35759
Apr-08 320 0.46 33 10143 35792
May-08 320 0.46 41 10184 35833
Jun-08 540 2.7 29 10214 35863
Jul-08 540 2.7 71 10285 35934
Aug-08 540 2.7 90 10375 36024
Sep-08 360 0.57 59 10434 36083
Oct-08 320 0.29 53 10487 36136
Nov-08 320 0.29 48 10535 36184
Dec-08 320 0.29 56 10591 36240



Table 3  TCE Mass Removed by the GWTF 

Influent Effluent 
Month Concentration Concentration Measured Period Total GWTF Total TCE Mass Removed Cumulative TCE Mass Removed1

Month-Year µ g/L µ g/L lbs lbs lbs

TCE Mass Removed

Jan-09 270 0.21 46 10637 36286
Feb-09 270 0.21 39 10676 36325
Mar-09 270 0.21 40 10716 36365
Apr-09 290 0.23 40 10756 36405
May-09 290 0.23 57 10813 36462
Jun-09 290 0.23 51 10864 36513
Jul-09 280 0.18 51 10915 36564
Aug-09 280 0.18 49 10964 36613
Sep-09 280 0.18 39 11003 36652
Oct-09 140 0.13 22 11025 36674
Nov-09 140 0.13 23 11048 36697
Dec-09 140 0.13 21 11069 36718
Jan-10 280 0.23 46 11115 36764
Feb-10 280 0.23 34 11149 36798
Mar-10 280 0.23 34 11183 36832
Apr-10 300 0.68 39 11222 36871
May-10 300 0.68 45 11267 36916
Jun-10 300 0.68 27 11294 36943
Jul-10 210 0.65 21 11316 36965
Aug-10 210 0.65 7 11322 36971
Sep-10 210 0.65 22 11344 36993
Oct-10 180 0.65 19 11363 37012
Nov-10 180 0.65 23 11387 37036
Dec-10 180 0.65 24 11410 37059
Jan-11 260 0.17 37 11448 37097
Feb-11 260 0.17 36 11484 37133
Mar-11 260 0.17 39 11522 37171
Apr-11 380 0.5 44 11567 37216
May-11 380 0.5 29 11595 37244
Jun-11 380 0.5 42 11637 37286
Jul-11 390 1.4 42 11680 37329
Aug-11 390 1.4 40 11720 37369
Sep-11 390 1.4 15 11735 37384
Oct-11 610 0.14 20 11754 37403
Nov-11 610 0.14 70 11824 37473
Dec-11 610 0.14 58 11882 37531

1Includes TCE mass removed from 1992 to the start-up of GWTF in 1998.  
During this time, recovered groundwater was discharged directly to the sanitary sewer without treatment.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 7: AT5B Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.0

5.0

10.0

15.0

20.0

25.0

30.0

Ju
n-

01

O
ct

-0
1

Fe
b-

02

Ju
n-

02

O
ct

-0
2

Fe
b-

03

Ju
n-

03

O
ct

-0
3

Fe
b-

04

Ju
n-

04

N
ov

-0
4

M
ar

-0
5

Ju
l-0

5

N
ov

-0
5

M
ar

-0
6

Ju
l-0

6

N
ov

-0
6

M
ar

-0
7

Ju
l-0

7

D
ec

-0
7

A
pr

-0
8

A
ug

-0
8

D
ec

-0
8

A
pr

-0
9

A
ug

-0
9

D
ec

-0
9

A
pr

-1
0

A
ug

-1
0

D
ec

-1
0

M
ay

-1
1

S
ep

-1
1

P
er

ce
n

t 
O

n
-S

tr
ea

m

M
o

n
th

ly
 G

P
M

 A
v

er
ag

e

Figure 11: AT10 Monthly Flow vs Time
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* The average monthly flow rate is the total gallons pumped during the month divided by the total minutes the pump was operational during the month.
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Figure 12 AT13 Monthly Flow vs Time
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A-4 REDEVELOPMENT FIELD LOG SHEETS



Redevelopment of AT-8
Jan/Feb 2011
Chemistry Materials: Design Water Technologies Unicid Granular and Unicid Catalyst 

Unicid 
Catalyst

Date
Duration 
between 

Events (days)

Cumulative 
Duration 

(days)

Added 
(gal)

Added 
(lbs)

Cumulative 
Added (lbs) Start Finish Duration 

(hrs:min) pH Start pH end

1/25/2011 0 0 2.2 19 19 13:05 16:00 2:55 7 1.64
1/28/2011 3 3 0.8 12 31 9:15 11:20 2:05 2.54 1.79
1/31/2011 3 6 1.6 24 55 11:40 13:40 2:00 3.24 1.3

2/4/2012 3 9 0 6 61 9:30 11:30 2:00 1.86 1.68
2/8/2011 5 14 0 18 79 10:15 12:25 2:10 2.94 1.24

2/11/2011 5 19 0 6 85 9:45 11:50 2:05 1.41 1.26
2/17/2011 5 24

Unicid Granular Acid

Redevelopment terminated - Pump and motor reinstalled

Surging



Redevelopment of AT-9
July/Aug 2011
Chemistry Materials: Design Water Technologies Unicid Granular and Unicid Catalyst 

Unicid 
Catalyst

Date
Duration 
between 

Events (days)

Cumulative 
Duration 

(days)

Added 
(gal)

Added 
(lbs)

Cumulative 
Added (lbs) Start Finish Duration 

(hrs:min) pH Start pH end

7/6/2011 0 0 4 90 90 11:46 14:15 2:29 7 1
7/11/2011 5 5 0 15 105 9:20 11:30 2:10 4.5 1.6
7/14/2011 3 8 0 20 125 9:20 11:20 2:00 5.7 1.88
7/20/2011 6 14 2.5 35 160 9:13 11:16 2:03 6.62 1.62
7/26/2011 6 20 0 20 180 9:50 11:55 2:05 5.23 1.42
7/29/2011 3 23 0 20 200 9:18 11:18 2:00 4.76 1.41
8/3/2011 5 28 0 20 220 7:40 9:15 1:35 5.6 2.4
8/8/2011 5 33

Unicid Granular Acid

Redevelopment terminated - Pump and motor reinstalled

Surging



APPENDIX B

EXTRACTION SYSTEM OPERATIONAL PERFORMANCE

B-1 SUMMARY OF OPERATION COST/PERFORMANCE
B-2 ANNUAL WATER USE REPORT



B-1 SUMMARY OF OPERATION COST/PERFORMANCE



Appendix B-1 SUMMARY OF OPERATION COST AND PERFORMANCE
2010 ANNUAL MONITORING REPORT

NAVAL INDUSTRIUAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Page 1 of 4

Gallons Influent Effluent Convert Convert Monthly Contaminant Cumulative Cost per Cost per Cumulative Cum. Cost per
Month Treated Concentration (ug/L) Concentration (ug/L) To Liters RF ER To Pounds Cost Removed (lbs) Cost Pound Gallon Gallons Cum. Gallons
Nov-98 11807500 657 2.74 44691388 0.99583 2.9240E+10 64.3275 $13,862.00 64.3275 $13,862 $215.49 $0.001174 11807500 $0.0012

Nov-98 11807500 657 2.74 44691388 0.99583 2.9240E+10 64.3275 $13,862.00 128.6551 $27,724 $215.49 $0.001174 23615000 $0.0012

Dec-98 11595000 899 2.68 43887075 0.99702 3.9337E+10 86.5411 $11,955.00 215.1962 $39,679 $184.39 $0.001031 35210000 $0.0011

Dec-98 11595000 899 1.00 43887075 0.99889 3.9411E+10 86.7033 $11,955.00 301.8995 $51,634 $171.03 $0.001031 46805000 $0.0011

Jan-99 13645500 916 1.65 51648218 0.99820 4.7225E+10 103.8940 $6,521.00 405.7935 $58,155 $143.31 $0.000478 60450500 $0.0010

Jan-99 13645500 916 1.26 51648218 0.99862 4.7245E+10 103.9383 $6,521.00 509.7318 $64,676 $126.88 $0.000478 74096000 $0.0009

Feb-99 11890500 916 1.09 45005543 0.99881 4.1176E+10 90.5872 $10,823.50 600.3190 $75,500 $125.77 $0.000910 85986500 $0.0009

Feb-99 11890500 916 2.49 45005543 0.99728 4.1113E+10 90.4486 $10,823.50 690.7677 $86,323 $124.97 $0.000910 97877000 $0.0009

Mar-99 12872500 916 1.00 48722413 0.99891 4.4581E+10 98.0782 $9,257.50 788.8459 $95,581 $121.16 $0.000719 110749500 $0.0009

Mar-99 12872500 831 1.18 48722413 0.99858 4.0431E+10 88.9478 $9,257.50 877.7937 $104,838 $119.43 $0.000719 123622000 $0.0008

Apr-99 12628500 831 1.00 47798873 0.99880 3.9673E+10 87.2807 $6,522.00 965.0745 $111,360 $115.39 $0.000516 136250500 $0.0008

Apr-99 12628500 831 1.56 47798873 0.99812 3.9646E+10 87.2219 $6,522.00 1052.2963 $117,882 $112.02 $0.000516 148879000 $0.0008

May-99 12847500 831 1.00 48627788 0.99880 4.0361E+10 88.7943 $6,096.50 1141.0906 $123,979 $108.65 $0.000475 161726500 $0.0008

May-99 12847500 831 1.32 48627788 0.99841 4.0346E+10 88.7601 $6,096.50 1229.8508 $130,075 $105.76 $0.000475 174574000 $0.0007

Jun-99 11682000 585 1.20 44216370 0.99795 2.5814E+10 56.7897 $6,250.00 1286.6405 $136,325 $105.95 $0.000535 186256000 $0.0007

Jun-99 11682000 585 1.84 44216370 0.99685 2.5785E+10 56.7275 $6,250.00 1343.3680 $142,575 $106.13 $0.000535 197938000 $0.0007

 Jul-99 11440000 585 0.99 43300400 0.99831 2.5288E+10 55.6333 $10,477.00 1399.0013 $153,052 $109.40 $0.000916 209378000 $0.0007

Jul-99 11440000 585 1.38 43300400 0.99764 2.5271E+10 55.5962 $10,477.00 1454.5974 $163,529 $112.42 $0.000916 220818000 $0.0007

 Aug-99 10394000 585 1.00 39341290 0.99829 2.2975E+10 50.5457 $10,927.50 1505.1431 $174,457 $115.91 $0.001051 231212000 $0.0008

Aug-99 10394000 585 1.00 39341290 0.99829 2.2975E+10 50.5457 $10,927.50 1555.6888 $185,384 $119.17 $0.001051 241606000 $0.0008

 Sep-99 9151000 585 1.13 34636535 0.99807 2.0223E+10 44.4911 $10,614.00 1600.1799 $195,998 $122.48 $0.001160 250757000 $0.0008

Sep-99 9151000 490 1.00 34636535 0.99796 1.6937E+10 37.2620 $10,614.00 1637.4419 $206,612 $126.18 $0.001160 259908000 $0.0008

 Oct-99 12489000 490 1.00 47270865 0.99796 2.3115E+10 50.8540 $5,470.50 1688.2959 $212,083 $125.62 $0.000438 272397000 $0.0008

Oct-99 12489000 490 1.00 47270865 0.99796 2.3115E+10 50.8540 $5,470.50 1739.1499 $217,553 $125.09 $0.000438 284886000 $0.0008

Nov-99 10482500 490 1.00 39676263 0.99796 1.9402E+10 42.6837 $10,609.00 1781.8336 $228,162 $128.05 $0.001012 295368500 $0.0008

Nov-99 10482500 490 1.00 39676263 0.99796 1.9402E+10 42.6837 $10,609.00 1824.5173 $238,771 $130.87 $0.001012 305851000 $0.0008

Dec-99 6072000 490 2.00 22982520 0.99592 1.1215E+10 24.6740 $8,366.50 1849.1914 $247,138 $133.65 $0.001378 311923000 $0.0008

Dec-99 6072000 680 1.00 22982520 0.99853 1.5605E+10 34.3313 $8,366.50 1883.5227 $255,504 $135.65 $0.001378 317995000 $0.0008

Jan-00 5591500 680 1.00 21163828 0.99853 1.4370E+10 31.6145 $10,030.00 1915.1372 $265,534 $138.65 $0.001794 323586500 $0.0008

Jan-00 5591500 680 2.00 21163828 0.99706 1.4349E+10 31.5680 $10,030.00 1946.7052 $275,564 $141.55 $0.001794 329178000 $0.0008

Feb-00 8471500 680 1.00 32064628 0.99853 2.1772E+10 47.8981 $9,780.00 1994.6033 $285,344 $143.06 $0.001154 337649500 $0.0008

Feb-00 8471500 680 1.00 32064628 0.99853 2.1772E+10 47.8981 $9,780.00 2042.5014 $295,124 $144.49 $0.001154 346121000 $0.0009

Mar-00 14385500 680 1.10 54449118 0.99838 3.6966E+10 81.3241 $9,780.00 2123.8256 $304,904 $143.56 $0.000680 360506500 $0.0008

Mar-00 14385500 980 7.10 54449118 0.99276 5.2974E+10 116.5418 $21,725.00 2240.3674 $326,629 $145.79 $0.001510 374892000 $0.0009

Apr-00 12107000 980 1.10 45824995 0.99888 4.4858E+10 98.6878 $18,557.00 2339.0552 $345,186 $147.57 $0.001533 386999000 $0.0009

Apr-00 12107000 980 1.50 45824995 0.99847 4.4840E+10 98.6475 $10,400.00 2437.7026 $355,586 $145.87 $0.000859 399106000 $0.0009

May-00 13729000 980 2.10 51964265 0.99786 5.0816E+10 111.7949 $10,400.00 2549.4975 $365,986 $143.55 $0.000758 412835000 $0.0009

May-00 13729000 980 1.60 51964265 0.99837 5.0842E+10 111.8520 $10,400.00 2661.3495 $376,386 $141.43 $0.000758 426564000 $0.0009

Jun-00 12568000 980 1.00 47569880 0.99898 4.6571E+10 102.4560 $10,400.00 2763.8055 $386,786 $139.95 $0.000827 439132000 $0.0009

Jun-00 12568000 700 1.90 47569880 0.99729 3.3209E+10 73.0588 $10,400.00 2836.8643 $397,186 $140.01 $0.000827 451700000 $0.0009

Jul-00 12818500 700 1.90 48518023 0.99729 3.3870E+10 74.5149 $20,577.00 2911.3793 $417,763 $143.49 $0.001605 464518500 $0.0009

Jul-00 12818500 700 2.20 48518023 0.99686 3.3856E+10 74.4829 $20,577.00 2985.8622 $438,340 $146.81 $0.001605 477337000 $0.0009

Aug-00 12170500 700 2.20 46065343 0.99686 3.2144E+10 70.7177 $10,406.50 3056.5799 $448,747 $146.81 $0.000855 489507500 $0.0009

Aug-00 12170500 700 1.50 46065343 0.99786 3.2177E+10 70.7886 $10,406.50 3127.3685 $459,153 $146.82 $0.000855 501678000 $0.0009

Sep-00 11279500 700 2.60 42692908 0.99629 2.9774E+10 65.5029 $10,406.50 3192.8714 $469,560 $147.06 $0.000923 512957500 $0.0009

Sep-00 11279500 310 2.10 42692908 0.99323 1.3145E+10 28.9193 $10,406.50 3221.7907 $479,966 $148.97 $0.000923 524237000 $0.0009

Oct-00 12977500 310 1.80 49119838 0.99419 1.5139E+10 33.3052 $9,657.00 3255.0959 $489,623 $150.42 $0.000744 537214500 $0.0009

Oct-00 12977500 310 1.60 49119838 0.99484 1.5149E+10 33.3268 $9,657.00 3288.4227 $499,280 $151.83 $0.000744 550192000 $0.0009

Nov-00 12879500 310 2.30 48748908 0.99258 1.5000E+10 33.0001 $10,657.00 3321.4228 $509,937 $153.53 $0.000827 563071500 $0.0009

Nov-00 12879500 310 1.40 48748908 0.99548 1.5044E+10 33.0966 $10,657.00 3354.5194 $520,594 $155.19 $0.000827 575951000 $0.0009

Dec-00 13702000 310 1.00 51862070 0.99677 1.6025E+10 35.2558 $10,407.00 3389.7752 $531,001 $156.65 $0.000760 589653000 $0.0009

Dec-00 13702000 670 4.90 51862070 0.99269 3.4493E+10 75.8856 $10,407.00 3465.6609 $541,408 $156.22 $0.000760 603355000 $0.0009

Jan-01 12333000 670 1.80 46680405 0.99731 3.1192E+10 68.6221 $10,579.00 3534.2829 $551,987 $156.18 $0.000858 615688000 $0.0009

Jan-01 12333000 670 2.80 46680405 0.99582 3.1145E+10 68.5194 $10,579.00 3602.8023 $562,566 $156.15 $0.000858 628021000 $0.0009

Feb-01 11978000 670 1.80 45336730 0.99731 3.0294E+10 66.6468 $10,851.00 3669.4491 $573,417 $156.27 $0.000906 639999000 $0.0009

Feb-01 11978000 670 1.00 45336730 0.99851 3.0330E+10 66.7266 $10,851.00 3736.1757 $584,268 $156.38 $0.000906 651977000 $0.0009

Mar-01 12347000 670 2.10 46733395 0.99687 3.1213E+10 68.6691 $8,809.00 3804.8448 $593,077 $155.87 $0.000713 664324000 $0.0009

Mar-01 12347000 680 4.90 46733395 0.99279 3.1550E+10 69.4094 $8,809.00 3874.2542 $601,886 $155.36 $0.000713 676671000 $0.0009

Apr-01 12964000 680 1.90 49068740 0.99721 3.3274E+10 73.2017 $11,970.37 3947.4559 $613,856 $155.51 $0.000923 689635000 $0.0009
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Apr-01 12964000 680 1.40 49068740 0.99794 3.3298E+10 73.2557 $11,970.37 4020.7116 $625,827 $155.65 $0.000923 702599000 $0.0009

May-01 6828000 680 5.80 25843980 0.99147 1.7424E+10 38.3328 $11,294.92 4059.0444 $637,122 $156.96 $0.001654 709427000 $0.0009

May-01 6828000 680 1.00 25843980 0.99853 1.7548E+10 38.6057 $11,294.92 4097.6502 $648,417 $158.24 $0.001654 716255000 $0.0009

Jun-01 10000000 680 1.00 37850000 0.99853 2.5700E+10 56.5403 $11,293.36 4154.1905 $659,710 $158.81 $0.001129 726255000 $0.0009

Jun-01 10000000 470 1.10 37850000 0.99766 1.7748E+10 39.0453 $11,293.36 4193.2358 $671,003 $160.02 $0.001129 736255000 $0.0009

Jul-01 9038500 470 1.00 34210723 0.99787 1.6045E+10 35.2986 $11,458.50 4228.5344 $682,462 $161.39 $0.001268 745293500 $0.0009

Jul-01 9038500 470 1.00 34210723 0.99787 1.6045E+10 35.2986 $11,458.50 4263.8331 $693,920 $162.75 $0.001268 754332000 $0.0009

Aug-01 8960500 470 1.70 33915493 0.99638 1.5883E+10 34.9418 $10,798.50 4298.7748 $704,719 $163.93 $0.001205 763292500 $0.0009

Aug-01 8960500 470 1.00 33915493 0.99787 1.5906E+10 34.9940 $10,798.50 4333.7688 $715,517 $165.10 $0.001205 772253000 $0.0009

Sep-01 0 470 1.00 0 0.99787 0.0000E+00 0.0000 $19,449.31 4333.7688 $734,967 $169.59 $0.000000 772253000 $0.0010

Sep-01 0 470 1.00 0 0.99787 0.0000E+00 0.0000 $19,449.31 4333.7688 $754,416 $174.08 $0.000000 772253000 $0.0010

Oct-01 10688000 400 1.00 40454080 0.99750 1.6141E+10 35.5106 $10,264.96 4369.2794 $764,681 $175.01 $0.000960 782941000 $0.0010

Oct-01 10688000 400 1.00 40454080 0.99750 1.6141E+10 35.5106 $10,264.96 4404.7900 $774,946 $175.93 $0.000960 793629000 $0.0010

Nov-01 15102500 400 1.00 57162963 0.99750 2.2808E+10 50.1776 $9,922.05 4454.9677 $784,868 $176.18 $0.000657 808731500 $0.0010

Nov-01 15102500 400 1.00 57162963 0.99750 2.2808E+10 50.1776 $9,922.05 4505.1453 $794,790 $176.42 $0.000657 823834000 $0.0010

Dec-01 14057000 620 1.00 53205745 0.99839 3.2934E+10 72.4556 $9,733.48 4577.6009 $804,523 $175.75 $0.000692 837891000 $0.0010

Dec-01 14057000 620 1.00 53205745 0.99839 3.2934E+10 72.4556 $9,733.48 4650.0565 $814,257 $175.11 $0.000692 851948000 $0.0010

Jan-02 15241500 620 1.00 57689078 0.99839 3.5710E+10 78.5610 $9,640.16 4728.6175 $823,897 $174.24 $0.000632 867189500 $0.0010

Jan-02 15241500 620 1.00 57689078 0.99839 3.5710E+10 78.5610 $9,640.16 4807.1785 $833,537 $173.39 $0.000632 882431000 $0.0009

Feb-02 12769000 620 1.00 48330665 0.99839 2.9917E+10 65.8167 $9,594.65 4872.9952 $843,132 $173.02 $0.000751 895200000 $0.0009

Feb-02 12769000 620 1.00 48330665 0.99839 2.9917E+10 65.8167 $9,594.65 4938.8119 $852,727 $172.66 $0.000751 907969000 $0.0009

Mar-02 14978500 620 1.00 56693623 0.99839 3.5093E+10 77.2054 $9,777.79 5016.0172 $862,504 $171.95 $0.000653 922947500 $0.0009

Mar-02 14978500 610 1.00 56693623 0.99836 3.4526E+10 75.9581 $9,777.79 5091.9753 $872,282 $171.31 $0.000653 937926000 $0.0009

Apr-02 14284500 610 1.00 54066833 0.99836 3.2927E+10 72.4387 $9,777.79 5164.4141 $882,060 $170.80 $0.000685 952210500 $0.0009

Apr-02 14284500 610 1.00 54066833 0.99836 3.2927E+10 72.4387 $9,777.79 5236.8528 $891,838 $170.30 $0.000685 966495000 $0.0009

May-02 14328000 610 1.00 54231480 0.99836 3.3027E+10 72.6593 $9,777.79 5309.5122 $901,615 $169.81 $0.000682 980823000 $0.0009

May-02 14328000 610 1.00 54231480 0.99836 3.3027E+10 72.6593 $9,777.79 5382.1715 $911,393 $169.34 $0.000682 995151000 $0.0009

Jun-02 11065500 610 1.00 41882918 0.99836 2.5507E+10 56.1147 $11,504.96 5438.2862 $922,898 $169.70 $0.001040 1006216500 $0.0009

Jun-02 11065500 560 4.30 41882918 0.99232 2.3274E+10 51.2035 $11,504.96 5489.4898 $934,403 $170.22 $0.001040 1017282000 $0.0009

Jul-02 10683500 560 4.30 40437048 0.99232 2.2471E+10 49.4359 $9,769.26 5538.9257 $944,172 $170.46 $0.000914 1027965500 $0.0009

Jul-02 10683500 560 4.30 40437048 0.99232 2.2471E+10 49.4359 $9,769.26 5588.3616 $953,942 $170.70 $0.000914 1038649000 $0.0009

Aug-02 14164000 560 1.00 53610740 0.99821 2.9968E+10 65.9305 $10,125.82 5654.2921 $964,068 $170.50 $0.000715 1052813000 $0.0009

Aug-02 14164000 560 1.00 53610740 0.99821 2.9968E+10 65.9305 $10,125.82 5720.2226 $974,193 $170.31 $0.000715 1066977000 $0.0009

Sep-02 10430500 560 1.00 39479443 0.99821 2.2069E+10 48.5518 $17,301.75 5768.7744 $991,495 $171.87 $0.001659 1077407500 $0.0009

Sep-02 10430500 610 1.00 39479443 0.99836 2.4043E+10 52.8946 $17,301.75 5821.6689 $1,008,797 $173.28 $0.001659 1087838000 $0.0009

Oct-02 10708500 610 1.00 40531673 0.99836 2.4684E+10 54.3043 $10,127.89 5875.9733 $1,018,925 $173.41 $0.000946 1098546500 $0.0009

Oct-02 10708500 610 1.00 40531673 0.99836 2.4684E+10 54.3043 $10,127.89 5930.2776 $1,029,053 $173.53 $0.000946 1109255000 $0.0009

Nov-02 12501500 610 1.00 47318178 0.99836 2.8817E+10 63.3969 $10,137.26 5993.6745 $1,039,190 $173.38 $0.000811 1121756500 $0.0009

Nov-02 12501500 610 1.00 47318178 0.99836 2.8817E+10 63.3969 $10,137.26 6057.0714 $1,049,327 $173.24 $0.000811 1134258000 $0.0009

Dec-02 12663500 610 1.00 47931348 0.99836 2.9190E+10 64.2184 $10,137.26 6121.2898 $1,059,464 $173.08 $0.000801 1146921500 $0.0009

Dec-02 12663500 600 1.00 47931348 0.99833 2.8711E+10 63.1639 $10,137.26 6184.4538 $1,069,602 $172.95 $0.000801 1159585000 $0.0009

Jan-03 524000 600 1.00 1983340 0.99833 1.1880E+09 2.6136 $10,137.26 6187.0674 $1,079,739 $174.52 $0.019346 1160109000 $0.0009

Jan-03 524000 600 1.00 1983340 0.99833 1.1880E+09 2.6136 $10,137.26 6189.6810 $1,089,876 $176.08 $0.019346 1160633000 $0.0009

Feb-03 0 600 1.00 0 0.99833 0.0000E+00 0.00 $8,837.94 6189.6810 $1,098,714 $177.51 $0.000000 1160633000 $0.0009

Feb-03 0 600 1.00 0 0.99833 0.0000E+00 0.00 $8,837.94 6189.6810 $1,107,552 $178.94 $0.000000 1160633000 $0.0010

Mar-03 6693500 600 1.00 25334898 0.99833 1.5176E+10 33.3863 $39,517.01 6223.0674 $1,147,069 $184.33 $0.005904 1167326500 $0.0010

Mar-03 6693500 220 1.00 25334898 0.99545 5.5483E+09 12.2064 $39,517.01 6235.2737 $1,186,586 $190.30 $0.005904 1174020000 $0.0010

Apr-03 8292000 220 1.00 31385220 0.99545 6.8734E+09 15.1214 $9,865.73 6250.3951 $1,196,452 $191.42 $0.001190 1182312000 $0.0010

Apr-03 8292000 220 1.00 31385220 0.99545 6.8734E+09 15.1214 $9,865.73 6265.5165 $1,206,318 $192.53 $0.001190 1190604000 $0.0010

May-03 3724000 220 1.00 14095340 0.99545 3.0869E+09 6.7911 $9,528.39 6272.3077 $1,215,846 $193.84 $0.002559 1194328000 $0.0010

May-03 3724000 220 1.00 14095340 0.99545 3.0869E+09 6.7911 $9,528.39 6279.0988 $1,225,374 $195.15 $0.002559 1198052000 $0.0010

Jun-03 5387500 220 1.00 20391688 0.99545 4.4658E+09 9.8247 $14,690.87 6288.9235 $1,240,065 $197.18 $0.002727 1203439500 $0.0010

Jun-03 5387500 390 1.00 20391688 0.99744 7.9324E+09 17.4512 $14,690.87 6306.3747 $1,254,756 $198.97 $0.002727 1208827000 $0.0010

Jul-03 11314500 390 1.00 42825383 0.99744 1.6659E+10 36.6500 $12,087.72 6343.0247 $1,266,844 $199.72 $0.001068 1220141500 $0.0010

Jul-03 11314500 390 1.00 42825383 0.99744 1.6659E+10 36.6500 $12,087.72 6379.6746 $1,278,932 $200.47 $0.001068 1231456000 $0.0010

Aug-03 12818500 390 1.00 48518023 0.997435897 1.8874E+10 41.5217 $10,305.76 6421.1964 $1,289,237 $200.78 $0.000804 1244274500 $0.0010

Aug-03 12818500 390 1.10 48518023 0.997179487 1.8869E+10 41.5110 $10,305.76 6462.7074 $1,299,543 $201.08 $0.000804 1257093000 $0.0010

Sep-03 13780000 390 17 52157300 0.956410256 1.9455E+10 42.8003 $10,361.39 6505.5077 $1,309,904 $201.35 $0.000752 1270873000 $0.0010

Sep-03 13780000 510 1.00 52157300 0.998039216 2.6548E+10 58.4057 $10,361.39 6563.9134 $1,320,266 $201.14 $0.000752 1284653000 $0.0010
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Oct-03 25389000 510 1.00 96097365 0.998039216 4.8914E+10 107.6098 $21,057.83 6671.5233 $1,341,324 $201.05 $0.000829 1310042000 $0.0010

Nov-03 22882000 510 1.00 86608370 0.998039216 4.4084E+10 96.9841 $20,979.49 6768.5073 $1,362,303 $201.27 $0.000917 1332924000 $0.0010

Dec-03 31010000 470 1.00 117372850 0.99787234 5.5048E+10 121.1053 $21,477.62 6889.6126 $1,383,781 $200.85 $0.000693 1363934000 $0.0010

Jan-04 25456000 470 1.00 96350960 0.99787234 4.5189E+10 99.4149 $21,467.81 6989.0276 $1,405,249 $201.06 $0.000843 1389390000 $0.0010

Feb-04 23771000 470 1.00 89973235 0.99787234 4.2197E+10 92.8344 $29,277.72 7081.8619 $1,434,526 $202.56 $0.001232 1413161000 $0.0010

Mar-04 12928000 460 1.00 48932480 0.997826087 2.2460E+10 49.4120 $58,044.52 7131.2740 $1,492,571 $209.30 $0.004490 1426089000 $0.0010

Apr-04 60000 460 1.00 227100 0.997826087 1.0424E+08 0.2293 $19,780.12 7131.5033 $1,512,351 $212.07 $0.329669 1426149000 $0.0011

May-04 24104000 460 1.00 91233640 0.997826087 4.1876E+10 92.1277 $22,289.20 7223.6310 $1,534,640 $212.45 $0.000925 1450253000 $0.0011

Jun-04 20988000 460 1.00 79439580 0.997826087 36462767220 80.21808788 $28,315.10 7303.8491 $1,562,955 $213.99 $0.001349 1471241000 $0.0011

* Jul-04 26846000 460 1.00 101612110 0.997826087 46639958490 102.6079087 $22,724.67 7406.4570 $1,585,680 $214.09 $0.000846 1498087000 $0.0011

* Aug-04 26760000 460 1.00 101286600 0.997826087 46490549400 102.2792087 $22,455.88 7508.7362 $1,608,136 $214.17 $0.000839 1524847000 $0.0011

* Sep-04 27276000 420 1.00 103239660 0.997619048 43257417540 95.16631859 $22,307.74 7603.9025 $1,630,444 $214.42 $0.000818 1552123000 $0.0011

* Oct-04 24709000 420 1.00 93523565 0.997619048 39186373735 86.21002222 $22,381.24 7690.1126 $1,652,825 $214.93 $0.000906 1576832000 $0.0010

* Nov-04 25859000 420 1.00 97876315 0.997619048 41010175985 90.22238717 $22,381.24 7780.3349 $1,675,206 $215.31 $0.000866 1602691000 $0.0010

Dec-04 26229000 480 1.00 99276765 0.997916667 47553570435 104.617855 $22,927.93 7884.9528 $1,698,134 $215.36 $0.000874 1628920000 $0.0010

Jan-05 20915000 480 1.00 79163275 0.997916667 37919208725 83.4222592 $22,110.83 7968.3751 $1,720,245 $215.88 $0.001057 1649835000 $0.0010

Feb-05 22329000 480 1 84515265 0.997916667 40482811935 89.06218626 $22,515.29 8057.4372 $1,742,760 $216.29 $0.001008 1672164000 $0.0010

Mar-05 22960000 460 1 86903600 0.997826087 39888752400 87.75525528 $21,487.48 8145.1925 $1,764,248 $216.60 $0.000936 1695124000 $0.0010

Apr-05 6515000 460 1 24659275 0.997826087 11318607225 24.9009359 $21,331.55 8170.0934 $1,785,579 $218.55 $0.003274 1701639000 $0.0010

May-05 17859000 460 1 67596315 0.997826087 31026708585 68.25875889 $21,595.35 8238.3522 $1,807,174 $219.36 $0.001209 1719498000 $0.0011

Jun-05 24450000 360 1.8 92543250 0.99500000 33148992150 72.92778273 $22,383.85 8311.2800 $1,829,558 $220.13 $0.000915 1743948000 $0.0010

Jul-05 25301000 360 1 95764285 0.997222222 34379378315 75.63463229 $22,478.56 8386.9146 $1,852,037 $220.82 $0.000888 1769249000 $0.0010

Aug-05 25916000 360 1 98092060 0.997222222 35215049540 77.47310899 $22,614.53 8464.3877 $1,874,651 $221.48 $0.000873 1795165000 $0.0010

Sep-05 20837000 370 1 78868045 0.997297297 29102308605 64.02507893 $22,407.81 8528.4128 $1,897,059 $222.44 $0.001075 1816002000 $0.0010

Oct-05 24028000 370 1 90945980 0.997297297 33559066620 73.82994656 $22,674.97 8602.2427 $1,919,734 $223.17 $0.000944 1840030000 $0.0010

Nov-05 20553000 370 1 77793105 0.997297297 28705655745 63.15244264 $22,659.34 8665.3952 $1,942,393 $224.16 $0.001102 1860583000 $0.0010

Dec-05 19037000 330 0.29 72055045 0.999121212 23757268887 52.26599155 $22,595.25 8717.6612 $1,964,989 $225.40 $0.001187 1879620000 $0.0010

Jan-06 21858000 330 0.46 82732530 0.998606061 27263677936 59.98009146 $27,440.81 8777.6413 $2,047,333 $232.62 $0.001255 1901478000 $0.0011

Feb-06 19590000 330 5 74148150 0.984848485 24098148750 53.01592725 $24,118.81 8830.6572 $2,071,452 $233.93 $0.001231 1921068000 $0.0011

Mar-06 13935000 400 5 52743975 0.9875 20833870125 45.83451428 $24,118.81 8876.4917 $2,095,571 $235.42 $0.001731 1935003000 $0.0011

Apr-06 18391000 400 5 69609935 0.9875 27495924325 60.49103352 $24,118.81 8936.9827 $2,119,690 $236.50 $0.001311 1953394000 $0.0011

May-06 18116000 400 5 68569060 0.9875 27084778700 59.58651314 $24,118.81 8996.5693 $2,143,809 $237.59 $0.001331 1971510000 $0.0011

Jun-06 16616000 430 1 62891560 0.997674419 26980479240 59.35705433 $24,118.81 9055.9263 $2,167,928 $238.69 $0.001452 1988126000 $0.0011

Jul-06 14232000 430 5 53868120 0.988372093 22893951000 50.3666922 $24,118.81 9106.2930 $2,192,046 $240.00 $0.001695 2002358000 $0.0011

Aug-06 13291000 430 0.46 50306435 0.998930233 21608626090 47.5389774 $24,118.81 9153.8320 $2,216,165 $241.39 $0.001815 2015649000 $0.0011

Sep-06 14269000 390 0.46 54008165 0.998820513 21038340594 46.28434931 $24,910.56 9200.1163 $2,241,076 $242.87 $0.001746 2029918000 $0.0011

Oct-06 13496000 390 0.46 51082360 0.998820513 19898622514 43.77696953 $24,910.56 9243.8933 $2,265,986 $244.41 $0.001846 2043414000 $0.0011

Nov-06 3073000 390 0.46 11631305 0.998820513 4530858550 9.967888809 $24,910.56 9253.8612 $2,290,897 $246.83 $0.008106 2046487000 $0.0011

Dec-06 25286500 190 2.3 95709402.5 0.987894737 17964654849 39.52224067 $78,113.56 9293.3834 $2,369,010 $254.15 $0.003089 2071773500 $0.0011

Jan-07 19027416 190 11 72018769.56 0.942105263 12891359751 28.36099145 $46,005.10 9321.7444 $2,415,015 $259.07 $0.000726 2071812587 $0.0012

Jan-07 6091344 190 0.46 23055737.04 0.997578947 4369984399 9.613965677 $46,005.10 9331.3584 $2,461,021 $263.74 $0.000246 2071851674 $0.0012

Feb-07 21953400 190 0.14 83093619 0.999263158 15776154503 34.70753991 $25,619.10 9366.0659 $2,486,640 $265.49 $0.000887 2071890792 $0.0012

Mar-07 25859533 380 0.46 97878332.41 0.998789474 37148742281 81.72723302 $25,619.10 9447.7932 $2,512,259 $265.91 $0.002088 2071929938 $0.0012

Apr-07 24240000 380 0.46 91748400 0.998789474 34822187736 76.60881302 $25,619.10 9524.4020 $2,537,878 $266.46 $0.001955 2071969115 $0.0012

May-07 19004000 380 0.46 71930140 0.998789474 27300365336 60.06080374 $25,619.10 9584.4628 $2,563,497 $267.46 $0.001532 2072008322 $0.0012

Jun-07 20659000 350 0.46 78194315 0.998685714 27332040865 60.1304899 $25,619.10 9644.5933 $2,589,116 $268.45 $0.001532 2072047560 $0.0012

Jul-07 19389000 350 0.46 73387365 0.998685714 25651819562 56.43400304 $25,491.00 9701.0273 $2,614,607 $269.52 $0.001437 2072086824 $0.0013

Aug-07 16354000 350 0.46 61899890 0.998685714 21636487551 47.60027261 $25,491.00 9748.6275 $2,640,098 $270.82 $0.001211 2072126119 $0.0013

Sep-07 15320000 420 0.55 57986200 0.998690476 24322311590 53.5090855 $25,491.00 9802.1366 $2,665,589 $271.94 $0.001361 2072165445 $0.0013

Oct-07 14409000 420 0.55 54538065 0.998690476 22875991364 50.327181 $25,491.00 9852.4638 $2,691,080 $273.14 $0.001279 2072204801 $0.0013

Nov-07 17388000 420 0.55 65813580 0.998690476 27605506131 60.73211349 $25,491.00 9913.1959 $2,716,571 $274.04 $0.001542 2072244188 $0.0013

Dec-07 17002000 330 0.55 64352570 0.998333333 21200954187 46.64209921 $25,491.00 9959.8380 $2,742,062 $275.31 $0.001183 2072283605 $0.0013

Jan-08 17115000 330 0.55 64780275 0.998333333 21341861599 46.95209552 $32,927.24 10006.7901 $2,774,989 $277.31 $0.001190 2072323053 $0.0013

Feb-08 13581000 330 0.55 51404085 0.998333333 16935075803 37.25716677 $32,634.62 10044.0473 $2,807,624 $279.53 $0.000944 2072362532 $0.0014

Mar-08 13277000 320 0.46 50253445 0.9985625 16057985815 35.32756879 $32,034.81 10079.3748 $2,839,659 $281.73 $0.000894 2072402040 $0.0014

Apr-08 12518000 320 0.46 47380630 0.9985625 15140006510 33.30801432 $32,305.34 10112.6829 $2,871,964 $284.00 $0.000842 2072441579 $0.0014

May-08 15430000 320 0.46 58402550 0.9985625 18661950827 41.05629182 $31,929.95 10153.7392 $2,903,894 $285.99 $0.001038 2072481148 $0.0014

Jun-08 6523000 540 2.7 24689555 0.995 13265697902 29.18453538 $36,294.96 10182.9237 $2,940,189 $288.74 $0.000737 2072520748 $0.0014

Jul-08 15762000 540 2.7 59659170 0.995 32054872041 70.52071849 $38,350.84 10253.4444 $2,978,540 $290.49 $0.001779 2072560378 $0.0014



Appendix B-1 SUMMARY OF OPERATION COST AND PERFORMANCE
2010 ANNUAL MONITORING REPORT

NAVAL INDUSTRIUAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Page 4 of 4

Gallons Influent Effluent Convert Convert Monthly Contaminant Cumulative Cost per Cost per Cumulative Cum. Cost per
Month Treated Concentration (ug/L) Concentration (ug/L) To Liters RF ER To Pounds Cost Removed (lbs) Cost Pound Gallon Gallons Cum. Gallons
Aug-08 20183000 540 2.7 76392655 0.995 41045773532 90.30070177 $38,495.90 10343.7451 $3,017,036 $291.68 $0.002277 2072600039 $0.0015

Sep-08 19632000 360 0.57 74307120 0.998416667 26708208142 58.75805791 $38,332.48 10402.5032 $3,055,368 $293.71 $0.001480 2072639731 $0.0015

Oct-08 19818000 320 0.29 75011130 0.99909375 23981808372 52.75997842 $38,573.61 10455.2631 $3,093,942 $295.92 $0.001328 2072679453 $0.0015

Nov-08 18191000 320 0.29 68852935 0.99909375 22012971849 48.42853807 $38,415.13 10503.6917 $3,132,357 $298.21 $0.001218 2072719206 $0.0015

Dec-08 20926000 320 0.29 79204910 0.99909375 25322601776 55.70972391 $39,178.55 10559.4014 $3,171,535 $300.35 $0.001400 2072758989 $0.0015

Jan-09 20301000 270 0.21 76839285 0.999222222 20730470700 45.60703554 $39,531.24 10605.0084 $3,211,067 $302.79 $0.001146 2072798803 $0.0015

Feb-09 17546000 270 0.21 66411610 0.999222222 17917188262 39.41781418 $39,643.77 10644.4263 $3,250,710 $305.39 $0.000989 2072838648 $0.0016

Mar-09 17766000 270 0.21 67244310 0.999222222 18141842395 39.91205327 $39,643.77 10684.3383 $3,290,354 $307.96 $0.001001 2072878521 $0.0016

Apr-09 16434000 290 0.23 62202690 0.999206897 18024473481 39.65384166 $39,643.77 10723.9922 $3,329,998 $310.52 $0.000994 2072918425 $0.0016

May-09 23663000 290 0.23 89564455 0.999206897 25953092125 57.09680268 $39,643.77 10781.0890 $3,369,642 $312.55 $0.001430 2072958359 $0.0016

Jun-09 21234000 290 0.23 80370690 0.999206897 23289014841 51.23583265 $39,643.77 10832.3248 $3,409,286 $314.73 $0.001282 2072998324 $0.0016

Jul-09 21846000 280 0.18 82687110 0.999357143 23137507120 50.90251566 $39,643.77 10883.2273 $3,448,929 $316.90 $0.001273 2073038319 $0.0017

Aug-09 20933000 280 0.18 79231405 0.999357143 22170531747 48.77516984 $39,643.77 10932.0025 $3,488,573 $319.12 $0.001219 2073078345 $0.0017

Sep-09 16585000 280 0.18 62774225 0.999357143 17565483640 38.64406401 $39,643.77 10970.6465 $3,528,217 $321.61 $0.000965 2073118402 $0.0017

Oct-09 18919000 140 0.13 71608415 0.999071429 10015869006 22.03491181 $39,643.77 10992.6815 $3,567,861 $324.57 $0.000550 2073158489 $0.0017

Nov-09 19768000 140 0.13 74821880 0.999071429 10465336356 23.02373998 $39,643.77 11015.7052 $3,607,504 $327.49 $0.000574 2073198607 $0.0017

Dec-09 18162000 140 0.13 68743170 0.999071429 9615107188 21.15323581 $39,643.77 11036.8584 $3,647,148 $330.45 $0.000527 2073238755 $0.0018

Jan-10 19542000 280 0.23 73966470 0.999178571 20693599312 45.52591849 $39,662.14 11082.3843 $3,686,810 $332.67 $0.002030 2754125193 $0.0011

Feb-10 14805000 280 0.23 56036925 0.999178571 15677450507 34.49039112 $39,505.01 11116.8747 $3,726,315 $335.19 0.002668356 2768930193 0.001121392

Mar-10 14596000 280 0.23 55245860 0.999178571 15456134252 34.00349535 $40,142.10 11150.8782 $3,766,457 $337.77 0.002750212 2783526193 0.001129933

Apr-10 15598000 300 0.68 59038430 0.997733333 17671382868 38.87704231 $39,395.09 11189.7553 $3,805,853 $340.12 0.00252565 2799124193 0.00113771

May-10 18090000 300 0.68 68470650 0.997733333 20494634958 45.08819691 $39,395.09 11234.8435 $3,845,248 $342.26 0.002177727 2817214193 0.001144388

Jun-10 10717000 300 0.68 40563845 0.997733333 12141570085 26.71145419 $38,757.46 11261.5549 $3,884,005 $344.89 0.003616447 2827931193 0.001153757

Jul-10 12254000 210 0.65 46381390 0.996904762 9709943997 21.36187679 $40,086.99 11282.9168 $3,924,092 $347.79 0.003271339 2840185193 0.001162893

Aug-10 3789000 210 0.65 14341365 0.996904762 3002364763 6.605202478 $40,086.99 11289.5220 $3,964,179 $351.14 0.010579834 2843974193 0.001175439

Sep-10 12552000 210 0.65 47509320 0.996904762 9946076142 21.88136751 $40,086.99 11311.4034 $4,004,266 $354.00 0.003193673 2856526193 0.001184308

Oct-10 12926000 180 0.65 48924910 0.996388889 8774682609 19.30430174 $40,086.99 11330.7077 $4,044,353 $356.94 0.003101268 2869452193 0.001192943

Nov-10 15466000 180 0.65 58538810 0.996388889 10498935574 23.09765826 $40,086.99 11353.8053 $4,084,440 $359.74 0.002591943 2884918193 0.001200443

Dec-10 15855000 180 0.65 60011175 0.996388889 10763004236 23.67860932 $40,086.99 11377.4839 $4,124,527 $362.52 0.00252835 2900773193 0.001207701

Jan-11 17199000 260 0.17 65098215 0.999346154 16914469203 37.21183225 $41,129.89 11447.6783 $4,165,657 $363.89 $0.002391 2917972193 $0.0012

Feb-11 16551000 260 0.17 62645535 0.999346154 16277189359 35.80981659 $40,667.02 11483.5116 $4,206,324 $366.29 $0.002457 2934523193 $0.0012

Mar-11 17827000 260 0.17 67475195 0.999346154 17532079917 38.57057582 $41,434.09 11522.1074 $4,247,758 $368.66 $0.002324 2952350193 $0.0012

Apr-11 14063000 380 0.5 53228455 0.998684211 20200198673 44.44043708 $40,675.72 11566.6064 $4,288,434 $370.76 $0.002892 2966413193 $0.0012

May-11 9042000 380 0.5 34223970 0.998684211 12987996615 28.57359255 $38,427.52 11595.2176 $4,326,861 $373.16 $0.004250 2975455193 $0.0012

Jun-11 13216000 380 0.5 50022560 0.998684211 18983561520 41.76383534 $57,504.26 11637.0365 $4,384,366 $376.76 $0.004351 2988671193 $0.0013

Jul-11 13119000 390 1.4 49655415 0.996410256 19296094269 42.45140739 $56,860.92 11679.6408 $4,441,226 $380.25 $0.004334 3001790193 $0.0013

Aug-11 12377000 390 1.4 46846945 0.996410256 18204722827 40.05039022 $56,495.54 11719.8355 $4,497,722 $383.77 $0.004565 3014167193 $0.0013

Sep-11 4522000 390 1.4 17115770 0.996410256 6651188222 14.63261409 $54,070.83 11734.5208 $4,551,793 $387.90 $0.011957 3018689193 $0.0013

Oct-11 3895600 610 0.14 14744846 0.999770492 8992291782 19.78304192 $54,909.60 11754.3084 $4,606,702 $391.92 $0.014095 3022584793 $0.0013

Nov-11 13814000 610 0.14 52285990 0.999770492 31887133861 70.1516945 $56,297.74 11824.4762 $4,663,000 $394.35 $0.004075 3036398793 $0.0013

Dec-11 11373000 610 0.14 43046805 0.999770492 26252524497 57.75555389 $56,560.30 11882.2450 $4,719,560 $397.19 $0.004973 3047771793 $0.0013

146998600

3047771793 410 471.1947916 $379.58

6247771793.00
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APPENDIX C

NIROP SITE MONITORING DATA AND FIELD LOG SHEETS

C-1 2011 WATER LEVEL DATA
C-2 WATER LEVEL DATA TO DATE AND HYDROGRAPHS
C-3 FIELD FORMS



C-1 2011 WATER LEVEL DATA



APPENDIX C-1  2011 WATER LEVEL DATA
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

NIROP - J070047-33
Date: 10/31/2011 Weather: 

Well Depth to water 
(ft) Well Depth to water 

(ft) Well Depth to water 
(ft) Well Depth to water 

(ft)

23-S 27.54 22-S 18.61 PES-MW-1 26.73 AT-7 34.97

12-S 19.97 5-IS 19.38 PES-MW-2 26.72 MS-35D 21.93

16-S 18.67 9-S 17.57 PES-MW-5 30.91 MS-35S 19.95

11-D 18.40 14-D 19.35 MS-48PC 14.84 MS-35I 23.44

13-S 15.95 MS-33S 16.91 27-S 30.71 7-IS 28.77

14-S 17.34 MS-33I 17.13 16-IS 30.71 6-IS 26.71

15-S 15.82 MS-33D 17.12 16-D 31.41 AT-3A

5-PC 14.91 MS-32S 15.98 PES-CW-2 31.41 USGS-9 22.11

10-D 15.26 MS-32I 19.74 MS-47I 33.27 USGS-10 26.43

1-IS 15.77 MS-32D 24.36 MS-47D 29.57 MS-37S 23.57

USGS-1 18.07 MS-29S 17.49 MS-47S 33.51 8-IS 26.32

25-S 17.24 MS-29I 16.89 MS-49I 33.59 12-IS 21.64

13-D 16.99 MS-29D 15.64 MS-49D 33.11 13-IS 24.22

USGS-2 19.57 MS-31S 17.57 MS-49S 33.73 MS-38S 34.79

1-PC 17.84 MS-31I 17.08 MS-50PC 16.81 AT-10 74.35

2-D 17.53 MS-31D 15.86 9-D 34.02 MS-39S 35.50

2-S 17.58 MS-28S 16.58 19-S 33.77 AT-5A 34.08

USGS-6 18.79 MS-28I 16.50 MS-51I 33.09 AT-5B 55.13

11-SB 19.22 MS-28D 16.03 MS-52I 33.49 14-IS 36.31

8-S 17.25 7-D 31.47 MS-52S 33.21 17-D 25.83

3-IS 18.85 17-S 22.86 MS-52D 22.50 20-S 18.95

12-D 18.42 MS-42I 22.86 River Level (1)
NO USGS-7 18.98

2-PC 18.65 MS-44I 26.86 UD-63S(2)
BAE WELL USGS-8 35.99

3-S 18.40 MS-44D 26.88 5-S 18.79 MS-40I 34.59

7-S 17.33 MS-44S 27.59 4-PC 15.99 MS-40D 25.07

5-D 17.34 4-IS 26.55 4-D 27.46 MS-40S 34.87

10-IS 18.41 18-S 27.27 10-S 19.19 MS-41D 28.22

1-D 18.29 8-D 27.22 6-S 20.07 MS-41S 34.18

1-S 17.37 MS-45I 25.87 24-S 21.53 MS-41I 28.21

21-S 18.44 MS-45S 26.01 AT-9 34.07 MS-36S 26.36

2-IS 19.10 15-D 27.56 6-D 25.04 MS-36I 26.74

4-S 18.28 26-S 28.07 11-S 27.28 MS-36D 24.53

3-PC 19.45 15-IS 27.71 MS-34S 19.64 MS-56S 22.82

MS-30S 16.17 MS-53PC 15.77 MS-34I 25.68 MS-56I 26.31

MS-30I 16.88 MS-46I 25.74 MS-34D 23.52 MS-54S 28.08

MS-30D 16.80 MS-46S 25.87 AT-8 25.09 MS-54I 28.04

MS-55I 25.91 USGS-4 22.91 MS-43D 30.62 MS-43I 32.22

USGS-3 34.49 USGS-5 32.92 MS-43S 32.17 3-D 18.94

(1) - Side wall down to the river edge had fallen in and covered the outfall gauging point. Made it unsafe to gauge at this point.  Based on 
conversation with BAE, last 10 feet of culvert has fallen into river.  River elevation can no longer be gauged relative to a surveyed reference 
point.

(2) - Data from UD-63S included pending availablility from BAE Systems, and may be collected at a different period (~within 6 months of AMR 
data).  If data is not available then 20-S will be sampled in its place.  If this is the case 20-S will represent the plume edge at this location (i.e., 
in place of UD-63S).



C-2 WATER LEVEL DATA TO DATE AND HYDROGRAPHS



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name 1-S 2-S 3-S 4-S 5-S 6-S 7-S
TOC Elev. 836.93 835.91 836.62 837.33 834.92 835.6 835.8

Date reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

1/13/93 22.61 814.32 NA 21.55 814.36 NA 22.72 813.90 NA 23.12 814.21 NA 22.51 812.41 NA 23.61 811.99 NA 21.51 814.29 NA
2/6/93 22.70 814.23 -0.09 20.34 815.57 1.21 22.74 813.88 -0.02 23.26 814.07 -0.14 22.44 812.48 0.07 23.49 812.11 0.12 21.59 814.21 -0.08
3/21/93 22.12 814.81 0.59 21.12 814.79 -0.78 22.12 814.50 0.62 22.73 814.60 0.54 21.60 813.32 0.84 22.57 813.03 0.93 20.99 814.81 0.60
5/20/93 22.32 814.61 -0.20 21.34 814.57 -0.22 22.33 814.29 -0.21 22.97 814.36 -0.24 21.51 813.41 0.09 NA NA NA 21.20 814.60 -0.21
8/24/93 20.69 816.24 1.63 20.01 815.90 1.33 20.90 815.72 1.43 21.11 816.22 1.86 20.31 814.61 1.20 21.29 814.31 1.28 19.80 816.00 1.40
12/4/93 21.17 815.76 -0.48 20.36 815.55 -0.35 21.24 815.38 -0.34 21.72 815.61 -0.61 20.70 814.22 -0.39 21.64 813.96 -0.35 20.15 815.65 -0.35
3/19/94 21.82 815.11 -0.65 20.96 814.95 -0.60 21.86 814.76 -0.62 22.11 815.22 -0.39 21.26 813.66 -0.56 21.64 813.96 0.00 20.79 815.01 -0.64
6/30/94 21.46 815.47 0.36 20.78 815.13 0.18 21.57 815.05 0.29 21.67 815.66 0.44 20.95 813.97 0.31 21.92 813.68 -0.28 20.54 815.26 0.25
9/28/94 22.60 814.33 -1.14 21.14 814.77 -0.36 22.14 814.48 -0.57 22.55 814.78 -0.88 21.59 813.33 -0.64 22.55 813.05 -0.63 20.99 814.81 -0.45
12/20/94 21.39 815.54 1.21 20.41 815.50 0.73 21.41 815.21 0.73 21.81 815.52 0.74 20.93 813.99 0.66 21.90 813.70 0.65 20.36 815.44 0.63
3/31/95 21.31 815.62 0.08 20.30 815.61 0.11 21.42 815.20 -0.01 21.85 815.48 -0.04 21.02 813.90 -0.09 21.10 814.50 0.80 20.21 815.59 0.15
6/27/95 21.16 815.77 0.15 20.48 815.43 -0.18 21.45 815.17 -0.03 21.35 815.98 0.50 21.35 813.57 -0.33 22.54 813.06 -1.44 20.24 815.56 -0.03
7/26/95 21.16 815.77 0.00 20.48 815.43 0.00 21.41 815.21 0.04 21.41 815.92 -0.06 21.28 813.64 0.07 22.40 813.20 0.14 20.22 815.58 0.02
9/29/95 21.61 815.32 -0.45 20.77 815.14 -0.29 21.75 814.87 -0.34 22.03 815.30 -0.62 21.52 813.40 -0.24 22.61 812.99 -0.21 20.60 815.20 -0.38
12/27/95 21.06 815.87 0.55 20.11 815.80 0.66 21.20 815.42 0.55 21.52 815.81 0.51 20.93 813.99 0.59 22.02 813.58 0.59 19.95 815.85 0.65
3/31/96 21.13 815.80 -0.07 20.18 815.73 -0.07 21.23 815.39 -0.03 21.72 815.61 -0.20 21.00 813.92 -0.07 22.08 813.52 -0.06 20.05 815.75 -0.10
5/2/96 20.85 816.08 0.28 19.78 816.13 0.40 20.85 815.77 0.38 21.30 816.03 0.42 20.71 814.21 0.29 21.74 813.86 0.34 19.64 816.16 0.41
12/6/96 21.68 815.25 -0.83 20.70 815.21 -0.92 21.78 814.84 -0.93 22.18 815.15 -0.88 21.26 813.66 -0.55 22.20 813.40 -0.46 20.58 815.22 -0.94
4/5/97 20.60 816.33 1.08 19.89 816.02 0.81 20.86 815.76 0.92 21.45 815.88 0.73 20.11 814.81 1.15 21.06 814.54 1.14 19.72 816.08 0.86

10/30/97 20.47 816.46 0.13 19.93 815.98 -0.04 20.66 815.96 0.20 21.11 816.22 0.34 20.26 814.66 -0.15 21.23 814.37 -0.17 19.52 816.28 0.20
1/13/98 20.69 816.24 -0.22 19.68 816.23 0.25 20.54 816.08 0.12 21.04 816.29 0.07 19.90 815.02 0.36 20.68 814.92 0.55 19.55 816.25 -0.03
3/31/98 20.86 816.07 -0.17 19.84 816.07 -0.16 20.88 815.74 -0.34 21.42 815.91 -0.38 20.43 814.49 -0.53 21.48 814.12 -0.80 19.68 816.12 -0.13
4/30/98 20.53 816.40 0.33 19.68 816.23 0.16 20.58 816.04 0.30 21.13 816.20 0.29 20.28 814.64 0.15 21.42 814.18 0.06 19.49 816.31 0.19
10/30/98 21.71 815.22 -1.18 20.77 815.14 -1.09 21.89 814.73 -1.31 22.32 815.01 -1.19 21.22 813.70 -0.94 21.96 813.64 -0.54 20.61 815.19 -1.12
11/30/99 21.19 815.74 0.52 20.28 815.63 0.49 21.15 815.47 0.74 21.69 815.64 0.63 20.68 814.24 0.54 21.62 813.98 0.34 20.06 815.74 0.55
5/17/00 21.68 815.25 -0.49 20.74 815.17 0.03 21.66 814.96 -0.51 22.19 815.14 -0.50 21.1 813.82 -0.42 22.04 813.56 -0.42 20.57 815.23 -0.51
10/2/00 22.06 814.87 -0.38 21.18 814.73 -0.9 21.97 814.65 -0.31 22.48 814.85 -0.29 21.15 813.77 -0.05 22.00 813.60 0.04 21.00 814.80 -0.43
8/20/01 20.47 816.46 1.59 19.93 815.98 0.81 20.78 815.84 1.19 20.65 816.68 1.83 21.24 813.68 -0.09 22.46 813.14 -0.46 19.61 816.19 1.39
9/26/01 20.62 816.31 -0.15 19.85 816.06 1.33 21.64 814.98 -0.86 20.91 816.42 -0.26 20.02 814.90 1.22 20.86 814.74 1.60 19.62 816.18 -0.01
11/26/01 21.07 815.86 -0.45 20.33 815.58 -0.48 21.32 815.30 0.32 21.39 815.94 -0.48 21.96 812.96 -1.94 23.25 812.35 -2.39 20.18 815.62 -0.56
3/10/03 19.75 817.18 1.32 18.82 817.09 1.03 19.57 817.05 1.75 19.96 817.37 1.43 19.10 815.82 2.86 19.98 815.62 3.27 18.65 817.15 1.53
10/6/03 20.70 816.23 -0.95 19.99 815.92 -1.17 20.90 815.72 -1.33 20.84 816.49 -0.88 21.83 813.09 -2.73 22.95 812.65 -2.97 19.71 816.09 -1.06
10/15/04 20.69 816.24 0.01 19.91 816 0.08 20.78 815.84 0.12 20.74 816.59 0.10 21.53 813.39 0.30 22.80 812.80 0.15 19.65 816.15 0.06
11/4/05 19.40 817.53 1.29 18.70 817.21 1.21 19.45 817.17 1.33 19.23 818.10 1.51 20.27 814.65 1.26 21.50 814.10 1.30 18.40 817.40 1.25
12/27/06 20.30 816.63 -0.90 19.48 816.43 -0.78 20.43 816.19 -0.98 20.35 816.98 -1.12 21.07 813.85 -0.80 22.47 813.13 -0.97 19.24 816.56 -0.84
10/15/07 20.06 816.87 0.24 19.24 816.67 0.24 20.07 816.55 0.36 20.21 817.12 0.14 19.5 815.42 1.57 20.36 815.24 2.11 19.06 816.74 0.18
10/13/08 20.79 816.14 -0.73 20.01 815.9 -0.77 20.92 815.7 -0.85 20.9 816.43 -0.69 21.18 813.74 -1.68 22.28 813.32 -1.92 19.77 816.03 -0.71
9/21/09 21.44 815.49 -0.65 20.63 815.28 -0.62 21.43 815.19 -0.51 21.4 815.93 -0.50 21.15 813.77 0.03 22.22 813.38 0.06 20.42 815.38 -0.65
10/4/10 19.75 817.18 1.69 19.02 816.89 1.61 19.94 816.68 1.49 19.75 817.58 1.65 19.7 815.22 1.45 21.79 813.81 0.43 18.76 817.04 1.66
10/31/11 17.37 819.56 2.38 17.58 818.33 1.44 18.4 818.22 1.54 18.28 819.05 1.47 18.79 816.13 0.91 20.07 815.53 1.72 17.33 818.47 1.43



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

8-S 9-S 10-S 11-SB 12-S 13-S 14-S
835.59 836.53 835.73 837.28 838.38 834.4 835.82

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

21.45 814.14 NA 22.42 814.11 NA 23.02 812.71 NA 20.03 814.37 NA 21.41 814.41 NA
21.59 814.00 -0.14 24.15 812.38 -1.73 22.97 812.76 0.05 19.36 815.04 0.67 21.46 814.36 -0.05
20.93 814.66 0.66 23.11 813.42 1.04 22.18 813.55 0.79 19.549 814.85 -0.19 20.961 814.86 0.50
21.12 814.47 -0.19 23.41 813.12 -0.30 22.17 813.56 0.01 19.76 814.64 -0.21 21.16 814.66 -0.20
19.72 815.87 1.40 21.34 815.19 2.07 20.92 814.81 1.25 18.28 816.12 1.48 19.55 816.27 1.61
20.09 815.50 -0.37 21.74 814.79 -0.40 21.28 814.45 -0.36 18.70 815.70 -0.42 20.07 815.75 -0.52
20.71 814.88 -0.62 21.88 814.65 -0.14 21.86 813.87 -0.58 19.32 815.08 -0.62 20.70 815.12 -0.63
20.47 815.12 0.24 21.58 814.95 0.30 21.53 814.20 0.33 19.02 815.38 0.30 20.30 815.52 0.40
20.90 814.69 -0.43 22.31 814.22 -0.73 22.19 813.54 -0.66 19.50 814.90 -0.48 20.89 814.93 -0.59
20.20 815.39 0.70 21.39 815.14 0.92 21.53 814.20 0.66 18.86 815.54 0.64 20.31 815.51 0.58
20.12 815.47 0.08 21.65 814.88 -0.26 21.59 814.14 -0.06 18.74 815.66 0.12 20.20 815.62 0.11
20.21 815.38 -0.09 21.34 815.19 0.31 21.86 813.87 -0.27 18.67 815.73 0.07 19.93 815.89 0.27
20.20 815.39 0.01 21.30 815.23 0.04 21.81 813.92 0.05 18.71 815.69 -0.04 20.00 815.82 -0.07
20.54 815.05 -0.34 21.87 814.66 -0.57 22.08 813.65 -0.27 19.10 815.30 -0.39 20.44 815.38 -0.44
19.92 815.67 0.62 21.20 815.33 0.67 21.49 814.24 0.59 18.50 815.90 0.60 19.92 815.90 0.52
19.98 815.61 -0.06 21.20 815.33 0.00 21.56 814.17 -0.07 22.47 811.93 -3.97 19.98 815.84 -0.06
19.62 815.97 0.36 20.80 815.73 0.40 21.20 814.53 0.36 18.27 816.13 4.20 19.64 816.18 0.34
20.51 815.08 -0.89 21.52 815.01 -0.72 21.88 813.85 -0.68 19.15 815.25 -0.88 20.58 815.24 -0.94
19.55 816.04 0.96 21.11 815.42 0.41 20.70 815.03 1.18 18.35 816.05 0.80 19.49 816.33 1.09
19.46 816.13 0.09 20.72 815.81 0.39 20.86 814.87 -0.16 18.05 816.35 0.30 19.53 816.29 -0.04
19.40 816.19 0.06 20.87 815.66 -0.15 21.02 814.71 -0.16 18.23 816.17 -0.18 19.69 816.13 -0.16
19.60 815.99 -0.20 20.86 815.67 0.01 21.06 814.67 -0.04 18.25 816.15 -0.02 19.68 816.14 0.01
19.42 816.17 0.18 20.55 815.98 0.31 20.99 814.74 0.07 18.05 816.35 0.20 19.59 816.23 0.09
20.65 814.94 -1.23 21.95 814.58 -1.40 21.76 813.97 -0.77 19.21 815.19 -1.16 20.60 815.22 -1.01
19.97 815.62 0.68 21.25 815.28 0.70 21.29 814.44 0.47 22.05 815.23 NA 19.7 814.70 -0.49 20.11 815.71 0.49
20.50 815.09 -0.53 21.77 814.76 -0.52 21.70 814.03 -0.41 22.61 814.67 -0.56 23.11 815.27 NA 19.15 815.25 0.55 20.55 815.27 -0.44
20.78 814.81 -0.28 22.02 814.51 -0.25 21.92 813.81 -0.22 22.91 814.37 -0.30 23.53 814.85 -0.42 19.56 814.84 -0.41 20.92 814.90 -0.37
19.59 816.00 1.19 20.24 816.29 1.78 21.66 814.07 0.26 21.58 815.70 1.33 22.14 816.24 1.39 18.04 816.36 1.52 19.24 816.58 1.68
19.52 816.07 0.07 20.27 816.26 -0.03 20.66 815.07 1.00 21.37 815.91 0.21 22.17 816.21 -0.03 18.14 816.26 -0.10 19.44 816.38 -0.20
20.05 815.54 -0.53 20.70 815.83 -0.43 22.44 813.29 -1.78 22.09 815.19 -0.72 22.63 815.75 -0.46 18.59 815.81 -0.45 19.93 815.89 -0.49
18.52 817.07 1.53 19.15 817.38 1.55 19.70 816.03 2.74 20.37 816.91 1.72 21.51 816.87 1.12 17.81 816.59 0.78 19.23 816.59 0.70
19.67 815.92 -1.15 19.94 816.59 -0.79 22.08 813.65 -2.38 21.70 815.58 -1.33 22.24 816.14 -0.73 18.22 816.18 -0.41 19.54 816.28 -0.31
19.53 816.06 0.14 19.92 816.61 0.02 21.80 813.93 0.28 21.66 815.62 0.04 22.22 816.16 0.02 18.17 816.23 0.05 19.51 816.31 0.03
18.37 817.22 1.16 18.48 818.05 1.44 20.72 815.01 1.08 20.42 816.86 1.24 21.00 817.38 1.22 16.98 817.42 1.19 18.30 817.52 1.21
19.22 816.37 -0.85 19.48 817.05 -1.00 21.41 814.32 -0.69 21.24 816.04 -0.82 21.82 816.56 -0.82 17.83 816.57 -0.85 19.22 816.60 -0.92
18.93 816.66 0.29 19.36 817.17 0.12 20.14 815.59 1.27 20.84 816.44 0.40 21.65 816.73 0.17 17.66 816.74 0.17 19.05 816.77 0.17
19.71 815.88 -0.78 20.15 816.38 -0.79 21.7 814.03 -1.56 21.74 815.54 -0.9 22.31 816.07 -0.66 19.29 815.11 -1.63 19.65 816.17 -0.6
20.3 815.29 -0.59 20.73 815.8 -0.58 21.73 814 -0.03 22.22 815.06 -0.48 22.99 815.39 -0.68 18.98 815.42 0.31 20.33 815.49 -0.68
18.7 816.89 1.60 18.91 817.62 1.82 20.67 815.06 1.06 20.78 816.5 1.44 21.36 817.02 1.63 17.33 817.07 1.65 18.7 817.12 1.63
17.25 818.34 1.45 17.57 818.96 1.34 19.19 816.54 1.48 19.22 818.06 1.56 19.97 818.41 1.39 15.95 818.45 1.38 17.34 818.48 1.36



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

14-IS 15-S 16-S 17-S 18-S 19-S 20-S
835.21 834.68 837.12 835.48 833.86 834.18 837.51

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

34.00 801.21 NA 20.17 814.51 NA 22.74 814.38 NA 26.32 809.16 NA 29.79 804.07 NA 33.73 800.45 NA 23.87 813.64 NA
34.02 801.19 -0.02 20.28 814.40 -0.11 22.77 814.35 -0.03 26.28 809.20 0.04 29.76 804.10 0.03 33.70 800.48 0.03 23.85 813.66 0.02
33.224 801.99 0.80 19.742 814.94 0.54 22.181 814.94 0.59 25.102 810.38 1.18 28.922 804.94 0.84 32.999 801.18 0.70 23.305 814.21 0.55
30.9 804.31 2.32 19.92 814.76 -0.18 22.42 814.70 -0.24 24.88 810.60 0.22 27.38 806.48 1.54 30.98 803.20 2.02 23.04 814.47 0.26
30.61 804.60 0.29 18.10 816.58 1.82 21.08 816.04 1.34 23.71 811.77 1.17 27.08 806.78 0.30 31.20 802.98 -0.22 20.77 816.74 2.27
32.11 803.10 -1.50 18.70 815.98 -0.60 21.48 815.64 -0.40 24.31 811.17 -0.60 27.92 805.94 -0.84 32.15 802.03 -0.95 22.21 815.30 -1.44
32.53 802.68 -0.42 19.40 815.28 -0.70 22.04 815.08 -0.56 24.74 810.74 -0.43 27.89 805.97 0.03 31.86 802.32 0.29 22.68 814.83 -0.47
32.11 803.10 0.42 18.92 815.76 0.48 21.89 815.23 0.15 24.35 811.13 0.39 28.09 805.77 -0.20 31.81 802.37 0.05 22.08 815.43 0.60
33.4 801.81 -1.29 19.58 815.10 -0.66 22.63 814.49 -0.74 25.25 810.23 -0.90 29.07 804.79 -0.98 33.81 800.37 -2.00 22.82 814.69 -0.74
31.22 803.99 2.18 18.99 815.69 0.59 21.50 815.62 1.13 24.49 810.99 0.76 27.13 806.73 1.94 30.64 803.54 3.17 22.32 815.19 0.50
30.2 805.01 1.02 18.91 815.77 0.08 21.39 815.73 0.11 24.45 811.03 0.04 26.35 807.51 0.78 29.46 804.72 1.18 22.20 815.31 0.12
32.3 802.91 -2.10 18.45 816.23 0.46 21.55 815.57 -0.16 24.78 810.70 -0.33 28.67 805.19 -2.32 33.23 800.95 -3.77 20.98 816.53 1.22
37.89 797.32 -5.59 18.60 816.08 -0.15 21.55 815.57 0.00 24.88 810.60 -0.10 29.02 804.84 -0.35 33.20 800.98 0.03 21.20 816.31 -0.22
39.6 795.61 -1.71 19.06 815.62 -0.46 21.88 815.24 -0.33 25.26 810.22 -0.38 29.79 804.07 -0.77 34.61 799.57 -1.41 22.47 815.04 -1.27
35.63 799.58 3.97 18.60 816.08 0.46 21.16 815.96 0.72 24.51 810.97 0.75 27.17 806.69 2.62 27.36 806.82 7.25 23.00 814.51 -0.53

18.70 815.98 -0.10 21.20 815.92 -0.04 24.64 810.84 -0.13 28.05 805.81 -0.88 32.42 801.76 -5.06 21.98 815.53 1.02
33.54 801.67 2.09 18.48 816.20 0.22 20.84 816.28 0.36 24.28 811.20 0.36 25.98 807.88 2.07 28.74 805.44 3.68 21.73 815.78 0.25
34.6 800.61 -1.06 19.32 815.36 -0.84 21.79 815.33 -0.95 24.86 810.62 -0.58 27.16 806.70 -1.18 30.02 804.16 -1.28 22.01 815.50 -0.28
37.45 797.76 -2.85 18.46 816.22 0.86 20.95 816.17 0.84 23.91 811.57 0.95 27.45 806.41 -0.29 32.10 802.08 -2.08 21.82 815.69 0.19
38.58 796.63 -1.13 17.83 816.85 0.63 20.81 816.31 0.14 24.11 811.37 -0.20 29.31 804.55 -1.86 33.98 800.20 -1.88 21.05 816.46 0.77
32.32 802.89 6.26 18.35 816.33 -0.52 20.83 816.29 -0.02 23.56 811.92 0.55 26.30 807.56 3.01 32.03 802.15 1.95 21.48 816.03 -0.43
38.06 797.15 -5.74 18.28 816.40 0.07 20.91 816.21 -0.08 24.39 811.09 -0.83 28.73 805.13 -2.43 32.60 801.58 -0.57 21.20 816.31 0.28
37.53 797.68 0.53 18.11 816.57 0.17 20.77 816.35 0.14 24.07 811.41 0.32 28.96 804.90 -0.23 32.90 801.28 -0.30 21.36 816.15 -0.16
35.39 799.82 2.14 19.25 815.43 -1.14 21.85 815.27 -1.08 25.29 810.19 -1.22 29.69 804.17 -0.73 33.53 800.65 -0.63 22.64 814.87 -1.28
37.28 797.93 -1.89 18.81 815.87 0.44 21.39 815.73 0.46 24.56 810.92 0.73 29.56 804.30 0.13 33.8 800.38 -0.27 22.4 815.11 0.24
39.42 795.79 -2.14 19.28 815.40 -0.47 21.85 815.27 -0.46 25.15 810.33 -0.59 30.04 803.82 -0.48 33.62 800.56 0.18 22.75 814.76 -0.35
40.03 795.18 -0.61 19.56 815.12 -0.28 22.31 814.81 -0.46 25.01 810.47 0.14 30.25 803.61 -0.21 34.90 799.28 -1.28 23.11 814.40 -0.36
38.36 796.85 1.67 17.78 816.90 1.78 29.5 807.62 -7.19 25.1 810.38 -0.09 29.78 804.08 0.47 34.29 799.89 0.61 20.82 816.69 2.29
32.28 802.93 6.08 18.04 816.64 -0.26 20.91 816.21 8.59 23.81 811.67 1.29 27.73 806.13 2.05 33.78 800.40 0.51 20.86 816.65 -0.04
38.89 796.32 -6.61 18.54 816.14 -0.50 21.35 815.77 -0.44 26.04 809.44 -2.23 29.76 804.10 -2.03 34.23 799.95 -0.45 21.82 815.69 -0.96
33.05 802.16 5.84 17.83 816.85 0.71 20.36 816.76 0.99 23.29 812.19 2.75 26.87 806.99 2.89 33.56 800.62 0.67 20.54 816.97 1.28
40.04 795.17 -6.99 18.13 816.55 -0.30 21.00 816.12 -0.64 25.63 809.85 -2.34 29.72 804.14 -2.85 35.15 799.03 -1.59 21.61 815.90 -1.07
27.52 807.69 12.52 18.15 816.53 -0.02 20.95 816.17 0.05 25.70 809.78 -0.07 29.15 804.71 0.57 33.73 800.45 1.42 21.28 816.23 0.33
26.52 808.69 1.00 16.87 817.81 1.28 19.73 817.39 1.22 24.29 811.19 1.41 27.88 805.98 1.27 32.67 801.51 1.06 19.70 817.81 1.58
27.50 807.71 -0.98 17.85 816.83 -0.98 20.53 816.59 -0.80 25.04 810.44 -0.75 29.25 804.61 -1.37 34.93 799.25 -2.26 20.90 816.61 -1.20
37.25 797.96 -9.75 17.62 817.06 0.23 20.33 816.79 0.20 23.71 811.77 1.33 28.39 805.47 0.86 33.58 800.6 1.35 19.74 817.77 1.16
28.56 806.65 8.69 18.21 816.47 -0.59 21.04 816.08 -0.71 25.33 810.15 -1.62 29.11 804.75 -0.72 34.43 799.75 -0.85 21.5 816.01 -1.76
38.93 796.28 -10.37 18.97 815.71 -0.76 21.72 815.4 -0.68 25.19 810.29 0.14 29.44 804.42 -0.33 34.67 799.51 -0.24 22.01 815.5 -0.51
34.75 800.46 4.18 17.26 817.42 1.71 20.06 817.06 1.66 24.37 811.11 0.82 24.46 809.4 4.98 31.37 802.81 3.30 19.81 817.7 2.20
36.31 798.9 -1.56 15.82 818.86 1.44 18.67 818.45 1.39 22.86 812.62 1.51 27.27 806.59 -2.81 33.77 800.41 -2.40 18.95 818.56 0.86

Note:  Water level at MS-20S shown in Appendix C-1 was not consistent with nistoric data; so the  initial water level from the groundwater purge data sheet was used for the potentiometric surface.

well obstructed



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

21-S 22-S 23-S 24-S 25-S 26-S 27-S
837.5 837.6 846.96 836.19 835.14 834.06 832.74

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

23.10 814.40 NA 23.50 814.10 NA 24.90 811.29 NA 21.25 813.89 NA 30.07 803.99 NA 30.61 802.13 NA
23.23 814.27 -0.13 23.98 813.62 -0.48 24.71 811.48 0.19 21.26 813.88 -0.01 30.02 804.04 0.05 30.58 802.16 0.03
23.23 814.27 0.00 24.011 813.59 -0.03 23.658 812.53 1.05 20.672 814.47 0.59 29.211 804.85 0.81 29.949 802.79 0.63
22.97 814.53 0.26 23.81 813.79 0.20 23.11 813.08 0.55 20.82 814.32 -0.15 27.73 806.33 1.48 28.33 804.41 1.62
20.62 816.88 2.35 22.31 815.29 1.50 22.24 813.95 0.87 19.40 815.74 1.42 27.54 806.52 0.19 28.41 804.33 -0.08
21.60 815.90 -0.98 22.69 814.91 -0.38 22.58 813.61 -0.34 19.83 815.31 -0.43 28.34 805.72 -0.80 29.34 803.40 -0.93
22.17 815.33 -0.57 22.86 814.74 -0.17 23.19 813.00 -0.61 19.41 815.73 0.42 28.19 805.87 0.15 28.79 803.95 0.55
21.69 815.81 0.48 22.59 815.01 0.27 22.94 813.25 0.25 20.11 815.03 -0.70 28.39 805.67 -0.20 29.00 803.74 -0.21
22.52 814.98 -0.83 23.33 814.27 -0.74 23.51 812.68 -0.57 20.63 814.51 -0.52 29.46 804.60 -1.07 30.37 802.37 -1.37
21.79 815.71 0.73 22.41 815.19 0.92 22.82 813.37 0.69 19.99 815.15 0.64 27.35 806.71 2.11 27.76 804.98 2.61
21.88 815.62 -0.09 22.65 814.95 -0.24 23.38 812.81 -0.56 19.81 815.33 0.18 26.52 807.54 0.83 26.73 806.01 1.03
21.16 816.34 0.72 22.35 815.25 0.30 24.06 812.13 -0.68 19.90 815.24 -0.09 29.11 804.95 -2.59 30.80 801.94 -4.07
21.10 816.40 0.06 22.31 815.29 0.04 23.74 812.45 0.32 19.96 815.18 -0.06 29.36 804.70 -0.25 30.31 802.43 0.49
21.98 815.52 -0.88 22.90 814.70 -0.59 23.75 812.44 -0.01 20.34 814.80 -0.38 30.22 803.84 -0.86 31.43 801.31 -1.12
21.46 816.04 0.52 22.25 815.35 0.65 30.71 816.25 NA 23.23 812.96 0.52 19.69 815.45 0.65 27.36 806.70 2.86 27.79 804.95 3.64
21.72 815.78 -0.26 22.25 815.35 0.00 30.74 816.22 -0.03 23.23 812.96 0.00 19.65 815.49 0.04 28.32 805.74 -0.96 29.23 803.51 -1.44
21.37 816.13 0.35 21.83 815.77 0.42 30.82 816.14 -0.08 23.03 813.16 0.20 19.46 815.68 0.19 26.04 808.02 2.28 26.07 806.67 3.16
22.07 815.43 -0.70 22.56 815.04 -0.73 31.13 815.83 -0.31 23.14 813.05 -0.11 20.27 814.87 -0.81 27.26 806.80 -1.22 27.42 805.32 -1.35
21.39 816.11 0.68 21.87 815.73 0.69 30.82 816.14 0.31 21.65 814.54 1.49 19.35 815.79 0.92 28.03 806.03 -0.77 26.85 805.89 0.57
20.89 816.61 0.50 21.75 815.85 0.12 30.69 816.27 0.13 22.27 813.92 -0.62 19.16 815.98 0.19 29.68 804.38 -1.65 30.45 802.29 -3.60
21.10 816.40 -0.21 21.33 816.27 0.42 30.27 816.69 0.42 21.41 814.78 0.86 19.22 815.92 -0.06 26.88 807.18 2.80 28.86 803.88 1.59
21.44 816.06 -0.34 21.89 815.71 -0.56 30.38 816.58 -0.11 22.55 813.64 -1.14 19.20 815.94 0.02 28.82 805.24 -1.94 29.38 803.36 -0.52
20.92 816.58 0.52 NA NA NA 30.38 816.58 0.00 22.30 813.89 0.25 19.18 815.96 0.02 29.22 804.84 -0.40 30.07 802.67 -0.69
22.25 815.25 -1.33 23.04 814.56 -1.15 31.57 815.39 -1.19 23.21 812.98 -0.91 20.30 814.84 -1.12 29.94 804.12 -0.72 30.24 802.50 -0.17
21.72 815.78 0.53 22.29 815.31 0.75 31.06 815.90 0.51 22.46 813.73 0.75 19.79 815.35 0.51 29.93 804.13 0.01 30.4 802.34 -0.16
22.25 815.25 -0.53 22.82 814.78 -0.53 31.52 815.44 -0.46 22.85 813.34 -0.39 20.22 814.92 -0.43 30.12 803.94 -0.19 30.08 802.66 0.32
21.35 816.15 0.90 22.88 814.72 -0.06 23.18 823.78 8.34 22.63 813.56 0.22 20.60 814.54 -0.38 31.03 803.03 -0.91 31.46 801.28 -1.38
20.79 816.71 0.56 21.3 816.30 1.58 30.6 816.36 -7.42 23.74 812.45 -1.11 19.41 815.73 1.19 30.12 803.94 0.91 30.85 801.89 0.61
20.93 816.57 -0.14 21.30 816.30 0.00 30.47 816.49 0.13 21.47 814.72 2.27 19.26 815.88 0.15 28.46 805.60 1.66 30.41 802.33 0.44
21.44 816.06 -0.51 21.74 815.86 -0.44 30.54 816.42 -0.07 24.60 811.59 -3.13 20.00 815.14 -0.74 30.04 804.02 -1.58 30.70 802.04 -0.29
20.08 817.42 1.36 20.20 817.40 1.54 28.88 818.08 1.66 20.64 815.55 3.96 17.66 817.48 2.34 27.32 806.74 2.72 30.10 802.64 0.60
18.05 819.45 2.03 21.15 816.45 -0.95 29.98 816.98 -1.10 24.37 811.82 -3.73 19.71 815.43 -2.05 30.19 803.87 -2.87 31.62 801.12 -1.52
20.64 816.86 -2.59 20.88 816.72 0.27 29.80 817.16 0.18 24.04 812.15 0.33 19.66 815.48 0.05 29.42 804.64 0.77 30.44 802.30 1.18
20.15 817.35 0.49 19.59 818.01 1.29 28.67 818.29 1.13 23.85 812.34 0.19 18.00 817.14 1.66 28.30 805.76 1.12 29.72 803.02 0.72
20.45 817.05 -0.30 20.49 817.11 -0.90 29.20 817.76 -0.53 23.77 812.42 0.08 19.22 815.92 -1.22 29.76 804.30 -1.46 31.47 801.27 -1.75
20.87 816.63 -0.42 20.36 817.24 0.13 29.91 817.05 -0.71 21.02 815.17 2.75 18.76 816.38 0.46 28.79 805.27 0.97 30.35 802.39 1.12
20.99 816.51 -0.12 21.18 816.42 -0.82 29.98 816.98 -0.07 23.15 813.04 -2.13 19.68 815.46 -0.92 28.56 805.5 0.23 30.98 801.76 -0.63
21.48 816.02 -0.49 21.59 816.01 -0.41 30.87 816.09 -0.89 23.26 812.93 -0.11 20.17 814.97 -0.49 29.89 804.17 -1.33 31.81 800.93 -0.83
19.5 818 1.98 19.91 817.69 1.68 29.02 817.94 1.85 23.21 812.98 0.05 18.72 816.42 1.45 26.52 807.54 3.37 28.36 804.38 3.45
18.44 819.06 1.06 18.61 818.99 1.30 27.54 819.42 1.48 21.53 814.66 1.68 17.25 817.89 1.47 28.07 805.99 -1.55 30.71 802.03 -2.35

Note:  Water level at MS-20S shown in Appendix C-1 was not consistent with nistoric data; so the  initial water level from the groundwater purge data sheet was used for the potentiometric surface.



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-28S MS-29S MS-30S MS-31S MS-32S MS-33S MS-34S
834.81 834.68 834.83 834.81 834.76 834.72 834.31

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

19.53 815.28 NA 19.74 814.94 NA 19.59 815.24 NA 19.88 814.93 NA 20.24 814.52 NA 20.46 814.26 NA 20.13 814.18 NA
19.99 814.82 -0.46 19.71 814.97 0.03 20.02 814.81 -0.43 20.30 814.51 -0.42 20.62 814.14 -0.38 20.89 813.83 -0.43 20.47 813.84 -0.34
20.13 814.68 -0.14 18.88 815.80 0.83 21.50 813.33 -1.48 20.39 814.42 -0.09 20.73 814.03 -0.11 21.18 813.54 -0.29 20.54 813.77 -0.07
19.07 815.74 1.06 19.96 814.72 -1.08 18.66 816.17 2.84 20.11 814.70 0.28 19.62 815.14 1.11 19.72 815.00 1.46 21.82 812.49 -1.28
18.92 815.89 0.15 19.20 815.48 0.76 18.81 816.02 -0.15 19.34 815.47 0.77 19.63 815.13 -0.01 19.26 815.46 0.46 19.46 814.85 2.36
19.60 815.21 -0.68 20.60 814.08 -1.40 19.33 815.50 -0.52 20.78 814.03 -1.44 21.92 812.84 -2.29 22.40 812.32 -3.14 22.70 811.61 -3.24
17.88 816.93 1.72 18.24 816.44 2.36 17.74 817.09 1.59 18.36 816.45 2.42 18.73 816.03 3.19 18.23 816.49 4.17 18.72 815.59 3.98
18.81 816.00 -0.93 20.20 814.48 -1.96 19.75 815.08 -2.01 20.20 814.61 -1.84 21.65 813.11 -2.92 19.70 815.02 -1.47 22.50 811.81 -3.78
18.95 815.86 -0.14 20.14 814.54 0.06 18.71 816.12 1.04 20.19 814.62 0.01 21.46 813.30 0.19 19.57 815.15 0.13 21.96 812.35 0.54
16.89 817.92 2.06 17.98 816.70 2.16 16.92 817.91 1.79 18.11 816.70 2.08 20.20 814.56 1.26 17.51 817.21 2.06 20.90 813.41 1.06
18.60 816.21 -1.71 19.66 815.02 -1.68 18.52 816.31 -1.60 19.81 815.00 -1.70 21.22 813.54 -1.02 18.94 815.78 -1.43 21.71 812.60 -0.81
18.37 816.44 0.23 18.64 816.04 1.02 18.21 816.62 0.31 18.81 816 1.00 19.13 815.63 2.09 18.58 816.14 0.36 19.06 815.25 2.65
19.13 815.68 -0.76 19.96 814.72 -1.32 18.84 815.99 -0.63 20.08 814.73 -1.27 21.08 813.68 -1.95 19.77 814.95 -1.19 21.64 812.67 -2.58
19.62 815.19 -0.49 20.18 814.5 -0.22 19.34 815.49 -0.5 20.31 814.5 -0.23 21.14 813.62 -0.06 20.03 814.69 -0.26 21.53 812.78 0.11
18.16 816.65 1.46 19.17 815.51 1.01 17.77 817.06 1.57 19.32 815.49 0.99 20.67 814.09 0.47 18.2 816.52 1.83 21.29 813.02 0.24
16.58 818.23 1.58 17.49 817.19 1.68 16.17 818.66 1.60 17.57 817.24 1.75 15.98 818.78 4.69 16.91 817.81 1.29 19.64 814.67 1.65



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-35S MS-36S MS-38S MS-39S MS-40S MS-40I
834.22 834.8 834.64 834.76 834.61 834.64

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

20.02 814.20 NA 27.93 806.87 NA 36.63 798.01 NA 37.02 797.74 NA 35.63 798.98 NA 35.65 798.99 NA
30.37 803.85 -10.35 28.25 806.55 -0.32 38.77 795.87 -2.14 39.13 795.63 -2.11 36.84 797.77 -1.21 36.84 797.80 -1.19
20.42 813.80 9.95 28.37 806.43 -0.12 38.85 795.79 -0.08 39.42 795.34 -0.29 37.56 797.05 -0.72 37.60 797.04 -0.76
22.05 812.17 -1.63 28.44 806.36 -0.07 36.78 797.86 2.07 37.47 797.29 1.95 36.29 798.32 1.27 36.41 798.23 1.19
19.52 814.70 2.53 26.67 808.13 1.77 22.03 812.61 14.75 32.75 802.01 4.72 33.40 801.21 2.89 33.42 801.22 2.99
22.97 811.25 -3.45 28.77 806.03 -2.10 37.99 796.65 -15.96 38.42 796.34 -5.67 38.67 795.94 -5.27 36.68 797.96 -3.26
18.71 815.51 4.26 26.16 808.64 2.61 31.86 802.78 6.13 31.76 803.00 6.66 33.11 801.50 5.56 33.15 801.49 3.53
22.67 811.55 -3.96 28.61 806.19 -2.45 38.92 795.72 -7.06 39.51 795.25 -7.75 37.67 796.94 -4.56 37.68 796.96 -4.53
22.08 812.14 0.59 28.44 806.36 0.17 37.51 797.13 1.41 37.91 796.85 1.60 36.10 798.51 1.57 36.09 798.55 1.59
21.22 813.00 0.86 27.27 807.53 1.17 34.39 800.25 3.12 34.90 799.86 3.01 33.79 800.82 2.31 33.92 800.72 2.17
29.94 804.28 -8.72 28.11 806.69 -0.84 38.20 796.44 -3.81 38.59 796.17 -3.69 37.15 797.46 -3.36 37.10 797.54 -3.18
18.95 815.27 10.99 27.21 807.59 0.90 35.42 799.22 2.78 35.15 799.61 3.44 35.3 799.31 1.85 35.4 799.24 1.70
21.75 812.47 -2.8 28.38 806.42 -1.17 38.3 796.34 -2.88 38.55 796.21 -3.4 36.92 797.69 -1.62 36.94 797.7 -1.54
21.6 812.62 0.15 28.43 806.37 -0.05 38.11 796.53 0.19 38.52 796.24 0.03 36.95 797.66 -0.03 36.96 797.68 -0.02
21.44 812.78 0.16 22.96 811.84 5.47 35.25 799.39 2.86 34.11 800.65 4.41 33.1 801.51 3.85 33.21 801.43 3.75
19.95 814.27 1.49 26.36 808.44 -3.40 34.79 799.85 0.46 35.5 799.26 -1.39 34.87 799.74 -1.77 34.59 800.05 -1.38



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-41S MS-42I MS-43S MS-44S MS-45S MS-46S MS-47S
834.82 835.33 834.42 833.53 832.13 831.67 834.83

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

35.71 799.11 NA 24.41 810.92 NA 32.43 801.99 NA 29.79 803.74 NA 28.1 804.03 NA 27.8 803.87 NA 33.65 801.18 NA
37.53 797.29 -1.82 25.01 810.32 -0.60 32.07 802.35 0.36 30.39 803.14 -0.60 28.39 803.74 -0.29 28.00 803.67 -0.20 33.53 801.30 0.12
31.91 802.91 5.62 25.00 810.33 0.01 32.95 801.47 -0.88 30.63 802.90 -0.24 29.44 802.69 -1.05 28.00 803.67 0.00 34.84 799.99 -1.31
36.04 798.78 -4.13 24.94 810.39 0.06 32.55 801.87 0.40 29.92 803.61 0.71 28.26 803.87 1.18 28.01 803.66 -0.01 38.2 796.63 -3.36
32.33 802.49 3.71 23.65 811.68 1.29 32.58 801.84 -0.03 28.55 804.98 1.37 26.48 805.65 1.78 26.41 805.26 1.60 33.71 801.12 4.49
36.81 798.01 -4.48 25.88 809.45 -2.23 32.83 801.59 -0.25 30.30 803.23 -1.75 28.21 803.92 -1.73 27.89 803.78 -1.48 34.10 800.73 -0.39
32.06 802.76 4.75 23.15 812.18 2.73 30.00 804.42 2.83 27.50 806.03 2.80 25.67 806.46 2.54 25.63 806.04 2.26 33.32 801.51 0.78
37.82 797.00 -5.76 25.49 809.84 -2.34 33.53 800.89 -3.53 30.60 802.93 -3.10 28.29 803.84 -2.62 28.15 803.52 -2.52 34.93 799.90 -1.61
36.35 798.47 1.47 25.52 809.81 -0.03 32.30 802.12 1.23 29.86 803.67 0.74 27.52 804.61 0.77 27.22 804.45 0.93 33.59 801.24 1.34
33.57 801.25 2.78 24.12 811.21 1.40 31.61 802.81 0.69 28.16 805.37 1.70 26.37 805.76 1.15 26.14 805.53 1.08 32.62 802.21 0.97
34.7 800.12 -1.13 24.94 810.39 -0.82 33.38 801.04 -1.77 29.92 803.61 -1.76 27.81 804.32 -1.44 27.55 804.12 -1.41 33.73 801.10 -1.11
35.19 799.63 -0.49 23.53 811.80 1.41 32.19 802.23 1.19 25.72 807.81 4.20 26.95 805.18 0.86 26.24 805.43 1.31 33.47 801.36 0.26
37.19 797.63 -2 25.27 810.06 -1.74 32.17 802.25 0.02 30.13 803.4 -4.41 27.63 804.5 -0.68 26.03 805.64 0.21 33.82 801.01 -0.35
37.18 797.64 0.01 25.04 810.29 0.23 33.54 800.88 -1.37 30.3 803.23 -0.17 27.95 804.18 -0.32 27.66 804.01 -1.63 34.59 800.24 -0.77
32.82 802 4.36 24.47 810.86 0.57 30.31 804.11 3.23 27.45 806.08 2.85 25.11 807.02 2.84 24.83 806.84 2.83 31.3 803.53 3.29
34.18 800.64 -1.36 22.86 812.47 1.61 32.17 802.25 -1.86 27.59 805.94 -0.14 26.01 806.12 -0.90 25.87 805.8 -1.04 33.51 801.32 -2.21



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-49S MS-52S MS-54S MS-56S USGS 1 USGS 2 USGS 3
834.16 833.14 835.51 835.03 835.63 837.39 834.24

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

33.56 800.60 NA 32.9 800.24 NA 20.51 815.12 NA 22.11 815.28 NA 33.66 800.58 NA
33.13 801.03 0.43 32.42 800.72 0.48 20.91 814.72 -0.40 22.59 814.80 -0.48 32.49 801.75 1.17
34.12 800.04 -0.99 31.95 801.19 0.47 21.22 814.41 -0.31 22.88 814.51 -0.29 34.75 799.49 -2.26
34.21 799.95 -0.09 33.4 799.74 -1.45 20.3 815.33 0.92 21.96 815.43 0.92 34.29 799.95 0.46
33.94 800.22 0.27 33.35 799.79 0.05 19.99 815.64 0.31 21.64 815.75 0.32 34.65 799.59 -0.36
33.88 800.28 0.06 33.24 799.90 0.11 20.93 814.70 -0.94 22.51 814.88 -0.87 33.95 800.29 0.70
33.60 800.56 0.28 33.00 800.14 0.24 19.07 816.56 1.86 20.61 816.78 1.90 34.28 799.96 -0.33
34.80 799.36 -1.20 34.28 798.86 -1.28 20.63 815.00 -1.56 22.13 815.26 -1.52 35.18 799.06 -0.90
33.56 800.60 1.24 32.44 800.70 1.84 25.90 809.73 -5.27 22.10 815.29 0.03 33.58 800.66 1.60
32.61 801.55 0.95 32.02 801.12 0.42 28.99 804.15 NA 24.35 808.79 NA 19.36 816.27 6.54 20.85 816.54 1.25 33.20 801.04 0.38
34.66 799.50 -2.05 34.09 799.05 -2.07 30.10 803.04 -1.11 26.36 806.78 -2.01 20.11 815.52 -0.75 21.63 815.76 -0.78 34.97 799.27 -1.77
33.3 800.86 1.36 32.81 800.33 1.28 29.55 803.59 0.55 23.75 809.39 2.61 19.44 816.19 0.67 21.07 816.32 0.56 33.6 800.64 1.37
34.02 800.14 -0.72 33.51 799.63 -0.7 30.25 802.89 -0.7 25.35 807.79 -1.6 20.49 815.14 -1.05 22.08 815.31 -1.01 34.29 799.95 -0.69
34.49 799.67 -0.47 33.66 799.48 -0.15 30.51 802.63 -0.26 29.29 803.85 -3.94 20.89 814.74 -0.4 22.48 814.91 -0.4 35.25 798.99 -0.96
31.34 802.82 3.15 30.49 802.65 3.17 24.41 808.73 6.10 23.45 809.69 5.84 19.59 816.04 1.30 21.14 816.25 1.34 31.38 802.86 3.87
33.73 800.43 -2.39 33.21 799.93 -2.72 28.08 805.06 -3.67 22.82 810.32 0.63 18.07 817.56 1.52 19.57 817.82 1.57 34.49 799.75 -3.11



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

USGS 4 USGS 5 USGS 6 USGS 7 USGS 8 USGS 9 AT-2
831.84 832.86 836.83 835.47 836.1 836.5 834.99

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

30.74 804.25 NA
29.58 805.41 1.16
27.66 807.33 1.92
23.46 811.53 4.20
24.94 810.05 -1.48
26.40 808.59 -1.46
28.60 806.39 -2.20
28.10 806.89 0.50
26.50 808.49 1.60
26.00 808.99 0.50
31.60 803.39 -5.60
38.80 796.19 -7.20
35.50 799.49 3.30
36.40 798.59 -0.90
39.10 795.89 -2.70
34.71 800.28 4.39
33.20 801.79 1.51
36.10 798.89 -2.90
36.10 798.89 0.00
35.01 799.98 1.09
20.42 814.57 14.59
33.10 801.89 -12.68
32.90 802.09 0.20
34.00 800.99 -1.10

31.16 800.68 NA 32.25 800.61 NA 21.5 815.33 NA 22 813.47 NA 36.34 799.76 NA 26.27 810.23 NA 35 799.99 -1.00
30.12 801.72 1.04 31.31 801.55 0.94 21.98 814.85 -0.48 22.5 812.97 -0.50 37.56 798.54 -1.22 27 809.50 -0.73 33.29 801.70 1.71
32.25 799.59 -2.13 33.33 799.53 -2.02 22.33 814.50 -0.35 23.25 812.22 -0.75 38.32 797.78 -0.76 27.31 809.19 -0.31 22.70 812.29 10.59
31.77 800.07 0.48 32.83 800.03 0.50 21.77 815.06 0.56 21.75 813.72 1.50 37.24 798.86 1.08 25.84 810.66 1.47 NA NA NA
32.08 799.76 -0.31 33.12 799.74 -0.29 20.95 815.88 0.82 21.15 814.32 0.60 35.08 801.02 2.16 23.18 813.32 2.66 NA NA NA
31.46 800.38 0.62 32.55 800.31 0.57 21.57 815.26 -0.62 21.62 813.85 -0.47 37.55 798.55 -2.47 26.06 810.44 -2.88 NA NA NA
31.68 800.16 -0.22 32.66 800.20 -0.11 19.93 816.90 1.64 19.91 815.56 1.71 34.77 801.33 2.78 21.81 814.69 4.25 NA NA NA
32.62 799.22 -0.94 33.68 799.18 -1.02 21.31 815.52 -1.38 21.38 814.09 -1.47 38.48 797.62 -3.71 24.08 812.42 -2.27 NA NA NA
31.10 800.74 1.52 32.18 800.68 1.50 21.26 815.57 0.05 21.00 814.47 0.38 36.88 799.22 1.60 24.96 811.54 -0.88 NA NA NA
30.67 801.17 0.43 31.73 801.13 0.45 20.00 816.83 1.26 19.83 815.64 1.17 34.92 801.18 1.96 23.05 813.45 1.91 NA NA NA
32.43 799.41 -1.76 33.50 799.36 -1.77 21.82 815.01 -1.82 20.50 814.97 -0.67 38.74 797.36 -3.82 23.65 812.85 -0.60 NA NA NA
31.1 800.74 1.33 32.22 800.64 1.28 20.38 816.45 1.44 20.23 815.24 0.27 36.35 799.75 2.39 22.17 814.33 1.48 NA NA NA
31.83 800.01 -0.73 32.89 799.97 -0.67 21.28 815.55 -0.9 21.09 814.38 -0.86 37.88 798.22 -1.53 24.37 812.13 -2.2 NA NA NA
32.76 799.08 -0.93 33.8 799.06 -0.91 21.77 815.06 -0.49 21.93 813.54 -0.84 37.87 798.23 0.01 24.49 812.01 -0.12 NA NA NA
28.98 802.86 3.78 30.11 802.75 3.69 20.32 816.51 1.45 19.7 815.77 2.23 34.11 801.99 3.76 22.46 814.04 2.03 NA NA NA
22.91 808.93 6.07 32.92 799.94 -2.81 18.79 818.04 1.53 18.98 816.49 0.72 35.99 800.11 -1.88 22.11 814.39 0.35 NA NA NA



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

AT-4 AT-5A AT-7 AT-8 AT-9 FMC 33 MWW3
836.44 835.57 836.3 835.18 836.82 837.05 836.14

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

24.46 811.98 NA 23.16 813.89 NA
24.02 812.42 0.44 23.20 813.85 -0.04
23.88 812.56 0.14 22.534 814.52 0.66
23.13 813.31 0.75 22.76 814.29 -0.23
22.01 814.43 1.12 21.31 815.74 1.45
21.30 815.14 0.71 21.66 815.39 -0.35
23.70 812.74 -2.40 22.29 814.76 -0.63
20.60 815.84 3.10 21.98 815.07 0.31
23.47 812.97 -2.87 22.56 814.49 -0.58
22.30 814.14 1.17 21.85 815.20 0.71
23.25 813.19 -0.95 21.88 815.17 -0.03
25.50 810.94 -2.25 33.11 802.46 NA 21.89 815.16 -0.01
24.30 812.14 1.20 41.4 794.17 -8.29 21.88 815.17 0.01
24.10 812.34 0.20 43.4 792.17 -2.00 22.18 814.87 -0.30
22.80 813.64 1.30 39.5 796.07 3.90 21.65 815.40 0.53
22.25 814.19 0.55 41.3 794.27 -1.80 21.75 815.30 -0.10
21.60 814.84 0.65 38 797.57 3.30 21.24 815.81 0.51
22.80 813.64 -1.20 34.1 801.47 3.90 22.23 814.82 -0.99
21.60 814.84 1.20 37.21 798.36 -3.11 21.07 815.98 1.16
21.85 814.59 -0.25 41.6 793.97 -4.39 21.17 815.88 -0.10
20.52 815.92 1.33 32.92 802.65 8.68 20.98 816.07 0.19
22.06 814.38 -1.54 42.01 793.56 -9.09 21.33 815.72 -0.35
21.82 814.62 0.24 42.45 793.12 -0.44 21.21 815.84 0.12
23.80 812.64 -1.98 51.9 783.67 -9.45 22.34 814.71 -1.13
22.6 813.84 1.20 38.80 796.77 13.10 21.61 815.44 0.73 28.25 807.89 NA
22.63 813.81 -0.03 42.86 792.71 -4.06 NA NA NA  
22.98 813.46 -0.35 43.57 792.00 -0.71 22.42 814.63 NA
NA NA NA 41.72 793.85 1.85 27.01 809.29 NA 30.57 804.61 NA 30.97 805.85 NA NA NA NA 27.78 808.36 NA
NA NA NA 34.01 801.56 7.71 21.41 814.89 5.60 20.25 814.93 10.32 21.95 814.87 9.02 NA NA NA 27.83 808.31 0.05
NA NA NA 42.20 793.37 -8.19 38.68 797.62 -17.27 30.58 804.60 -10.33 32.90 803.92 -10.95 NA NA NA NA NA NA
NA NA NA 34.41 801.16 7.79 21.57 814.73 17.11 20.33 814.85 10.25 22.05 814.77 10.85 NA NA NA 28.15 807.99 NA
NA NA NA 44.23 791.34 -9.82 29.61 806.69 -8.04 29.75 805.43 -9.42 35.41 801.41 -13.36 NA NA NA 28.08 808.06 0.07
NA NA NA 42.49 793.08 1.74 34.05 802.25 -4.44 25.86 809.32 3.89 36.97 799.85 -1.56 NA NA NA 28.12 808.02 -0.04
NA NA NA 39.35 796.22 3.14 28.92 807.38 5.13 24.18 811.00 1.68 36.34 800.48 0.63 NA NA NA 27.74 808.40 0.38
NA NA NA 43.90 791.67 -4.55 28.39 807.91 0.53 26.16 809.02 -1.98 34.65 802.17 1.69 NA NA NA 27.98 808.16 -0.24
NA NA NA 41.57 794 2.33 21.64 814.66 6.75 21.89 813.29 4.27 22.45 814.37 12.20 NA NA NA NA NA NA
NA NA NA 42.98 792.59 -1.41 27.54 808.76 -5.9 28.15 807.03 -6.26 41.12 795.7 -18.67 NA NA NA NA NA NA
NA NA NA 42.99 792.58 -0.01 27.18 809.12 0.36 32.1 803.08 -3.95 32.71 804.11 8.41 NA NA NA NA NA NA
NA NA NA 38.54 797.03 4.45 29.34 806.96 -2.16 31.14 804.04 0.96 35.96 800.86 -3.25 NA NA NA NA NA NA
NA NA NA 34.08 801.49 4.46 34.97 801.33 -5.63 25.09 810.09 6.05 34.07 802.75 1.89 NA NA NA NA NA NA



APPENDIX C-2 COMPREHENSIVE SHALLOW ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MWW5 MWW6 MWW13 River Level
831.39 831.05 833.33 808.82

reading elevation change reading elevation change reading elevation change reading elevation change

4.73 804.09 NA
9.47 799.35 -4.74
8.19 800.63 1.28
9.71 799.11 -1.52
5.41 803.41 4.30
6.96 801.86 -1.55
5.3 803.52 1.66
5.5 803.32 -0.20
5.1 803.72 0.40
8.98 799.84 -3.88

6.46 802.36 NA
   

8.5 800.32 NA
31.46 799.93 NA 25.28 805.77 NA 31.59 801.74 NA  

    
9.85 798.97 NA

31.96 799.43 NA 25.61 805.44 NA 31.84 801.49 NA 9.53 799.29 0.32
31.95 799.44 -0.01 25.39 805.66 -0.22 31.27 802.06 -0.57 9.8 799.02 0.27
NA NA NA NA NA NA NA NA NA 8.82 800.00 -0.98

31.37 800.02 NA 25.16 805.89 NA 30.75 802.58 NA
32.82 798.57 -1.45 25.92 805.13 -0.76 32.3 801.03 1.55 10.13 798.69 NA
41.41 789.98 -8.59 25.2 805.85 0.72 31.4 801.93 0.90 8.4 800.42 1.73
52.03 779.36 -10.62 24.51 806.54 0.69 30.31 803.02 1.09 8.26 800.56 0.14
50.51 780.88 1.52 25.46 805.59 -0.95 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

froze over

froze over

ice cover
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APPENDIX C-2 COMPREHENSIVE INTERMEDIATE ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name 1-IS 2-IS 3-IS 4-IS 5-IS 6-IS 7-IS 8-IS
TOC Elev. 835.12 837.89 837.21 833.34 837.86 836.53 837.02 836.65

Date reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

1/13/93 20.00 815.12 NA 23.66 814.23 NA 22.92 814.29 NA 29.22 804.12 NA 24.01 813.85 NA 33.17 803.36 NA 33.41 803.61 NA 32.77 803.88 NA
2/6/93 19.95 815.17 0.05 23.66 814.23 0.00 21.59 815.62 1.33 29.17 804.17 0.05 22.51 815.35 1.50 33.14 803.39 0.03 33.40 803.62 0.01 32.71 803.94 0.06
3/21/93 19.517 815.60 0.43 23.273 814.62 0.38 21.475 815.74 0.11 28.376 804.96 0.79 27.895 809.97 -5.39 32.1 804.43 1.04 32.421 804.60 0.98 31.747 804.90 0.96
5/20/93 19.7 815.42 -0.18 23.44 814.45 -0.17 22.68 814.53 -1.21 26.79 806.55 1.59 26.21 811.65 1.68 30.02 806.51 2.08 30.36 806.66 2.06 29.88 806.77 1.87
8/24/93 18.77 816.35 0.93 22.42 815.47 1.02 21.29 815.92 1.39 26.49 806.85 0.30 25.91 811.95 0.30 29.42 807.11 0.60 29.77 807.25 0.59 29.29 807.36 0.59
12/4/93 19.12 816.00 -0.35 22.35 815.54 0.07 21.64 815.57 -0.35 27.36 805.98 -0.87 25.97 811.89 -0.06 30.51 806.02 -1.09 31.05 805.97 -1.28 30.51 806.14 -1.22
3/19/94 19.45 815.67 -0.33 22.73 815.16 -0.38 22.26 814.95 -0.62 27.3 806.04 0.06 25.41 812.45 0.56 30.84 805.69 -0.33 31.15 805.87 -0.10 30.57 806.08 -0.06
6/30/94 20.11 815.01 -0.66 23.08 814.81 -0.35 21.94 815.27 0.32 27.49 805.85 -0.19 25.58 812.28 -0.17 31.08 805.45 -0.24 31.38 805.64 -0.23 30.81 805.84 -0.24
9/28/94 19.71 815.41 0.40 23.38 814.51 -0.30 22.46 814.75 -0.52 28.48 804.86 -0.99 26.14 811.72 -0.56 31.95 804.58 -0.87 32.25 804.77 -0.87 31.63 805.02 -0.82
12/20/94 18.67 816.45 1.04 22.25 815.64 1.13 21.75 815.46 0.71 26.53 806.81 1.95 24.54 813.32 1.60 30.22 806.31 1.73 30.52 806.50 1.73 29.93 806.72 1.70
3/31/95 18.39 816.73 0.28 22.18 815.71 0.07 21.69 815.52 0.06 25.75 807.59 0.78 26.88 810.98 -2.34 29.52 807.01 0.70 29.83 807.19 0.69 29.24 807.41 0.69
6/27/95 19.28 815.84 -0.89 22.79 815.10 -0.61 21.76 815.45 -0.07 28.14 805.20 -2.39 26.91 810.95 -0.03 31.38 805.15 -1.86 31.71 805.31 -1.88 31.23 805.42 -1.99
7/26/95 19.37 815.75 -0.09 22.82 815.07 -0.03 21.76 815.45 0.00 28.45 804.89 -0.31 26.25 811.61 0.66 31.81 804.72 -0.43 32.15 804.87 -0.44 31.68 804.97 -0.45
9/29/95 19.49 815.63 -0.12 23.18 814.71 -0.36 22.08 815.13 -0.32 29.23 804.11 -0.78 26.36 811.50 -0.11 32.42 804.11 -0.61 32.74 804.28 -0.59 32.32 804.33 -0.64
12/27/95 18.34 816.78 1.15 22.05 815.84 1.13 21.46 815.75 0.62 26.58 806.76 2.65 26.12 811.74 0.24 30.09 806.44 2.33 30.45 806.57 2.29 29.96 806.69 2.36
3/31/96 18.05 817.07 0.29 22.08 815.81 -0.03 21.52 815.69 -0.06 27.43 805.91 -0.85 25.39 812.47 0.73 30.91 805.62 -0.82 31.27 805.75 -0.82 30.64 806.01 -0.68
5/2/96 17.81 817.31 0.24 21.51 816.38 0.57 21.14 816.07 0.38 25.29 808.05 2.14 24.89 812.97 0.50 29.17 807.36 1.74 29.54 807.48 1.73 29.21 807.44 1.43
12/6/96 18.88 816.24 -1.07 22.49 815.40 -0.98 22.08 815.13 -0.94 26.57 806.77 -1.28 25.06 812.80 -0.17 30.57 805.96 -1.40 30.87 806.15 -1.33 30.29 806.36 -1.08
4/5/97 18.3 816.82 0.58 22.05 815.84 0.44 21.15 816.06 0.93 26.85 806.49 -0.28 25.25 812.61 -0.19 28.06 808.47 2.51 28.33 808.69 2.54 27.72 808.93 2.57

10/30/97 18.38 816.74 -0.08 22.21 815.68 -0.16 20.66 816.55 0.49 28.75 804.59 -1.90 24.16 813.70 1.09 32.08 804.45 -4.02 32.36 804.66 -4.03 31.82 804.83 -4.10
1/13/98 18.11 817.01 0.27 21.46 816.43 0.75 20.97 816.24 -0.31 25.7 807.64 3.05 21.71 816.15 2.45 27.49 809.04 4.59 27.93 809.09 4.43 27.69 808.96 4.13
3/31/98 18.12 817.00 -0.01 21.88 816.01 -0.42 21.14 816.07 -0.17 28.11 805.23 -2.41 24.66 813.20 -2.95 32.27 804.26 -4.78 32.54 804.48 -4.61 31.86 804.79 -4.17
4/30/98 18.32 816.80 -0.20 21.91 815.98 -0.03 20.97 816.24 0.17 28.33 805.01 -0.22 24.39 813.47 0.27 32.77 803.76 -0.50 33.05 803.97 -0.51 32.5 804.15 -0.64
10/30/98 19.25 815.87 -0.93 22.9 814.99 -0.99 22.13 815.08 -1.16 29.09 804.25 -0.76 26.03 811.83 -1.64 33.25 803.28 -0.48 33.5 803.52 -0.45 32.91 803.74 -0.41
11/30/99 18.70 816.42 0.55 22.43 815.46 0.47 21.55 815.66 0.58 29.09 804.25 0.00 24.28 813.58 1.75 33.04 803.49 0.21 33.27 803.75 0.23 32.71 803.94 0.20
5/17/00 19.25 815.87 -0.55 22.98 814.91 -0.55 22.04 815.17 -0.49 29.44 803.90 -0.35 24.62 813.24 -0.34 34.05 802.48 -1.01 34.23 802.79 -0.96 38.77 797.88 -6.06
10/2/00 20.12 815.00 -0.87 23.68 814.21 -0.70 22.48 814.73 -0.44 30.42 802.92 -0.98 25.00 812.86 -0.38 34.97 801.56 -0.92 35.16 801.86 -0.93 31.28 805.37 7.49
8/20/01 18.87 816.25 1.25 22.18 815.71 1.50 21.14 816.07 1.34 29.18 804.16 1.24 22.15 815.71 2.85 32.80 803.73 2.17 33.10 803.92 2.06 30.35 806.30 0.93
9/26/01 18.61 816.51 0.26 21.90 815.99 0.28 21.11 816.10 0.03 27.13 806.21 2.05 21.95 815.91 0.20 28.81 807.72 3.99 29.29 807.73 3.81 26.85 809.80 3.50
11/26/01 18.47 816.65 0.14 22.06 815.83 -0.16 21.58 815.63 -0.47 29.14 804.20 -2.01 22.28 815.58 -0.33 32.83 803.70 -4.02 33.06 803.96 -3.77 29.49 807.16 -2.64
3/10/03 17.81 817.31 0.66 20.33 817.56 1.73 20.04 817.17 1.54 26.30 807.04 2.84 20.62 817.24 1.66 27.82 808.71 5.01 28.25 808.77 4.81 26.04 810.61 3.45
10/6/03 18.24 816.88 -0.43 21.59 816.30 -1.26 21.23 815.98 -1.19 29.02 804.32 -2.72 21.85 816.01 -1.23 32.60 803.93 -4.78 32.93 804.09 -4.68 30.36 806.29 -4.32
10/10/04 17.81 817.31 0.43 21.37 816.52 0.22 21.16 816.05 0.07 28.51 804.83 0.51 21.59 816.27 0.26 32.02 804.51 0.58 32.47 804.55 0.46 29.87 806.78 0.49
11/4/05 16.47 818.65 1.34 17.62 820.27 3.75 19.22 817.99 1.94 27.29 806.05 1.22 20.35 817.51 1.24 30.35 806.18 1.67 30.75 806.27 1.72 28.08 808.57 1.79
12/27/06 17.36 817.76 -0.89 21.81 816.08 -4.19 20.75 816.46 -1.53 28.66 804.68 -1.37 21.13 816.73 -0.78 31.21 805.32 -0.86 29.42 807.60 1.33 29.25 807.40 -1.17
10/15/07 17.59 817.53 -0.23 19.87 818.02 1.94 20.48 816.73 0.27 27.49 805.85 1.17 21.09 816.77 0.04 30.45 806.08 0.76 29.61 807.41 -0.19 28.35 808.3 0.90
10/13/08 18.1 817.02 -0.51 21.51 816.38 -1.64 21.28 815.93 -0.8 27.56 805.78 -0.07 21.81 816.05 -0.72 31.41 805.12 -0.96 31.84 805.18 -2.23 29.31 807.34 -0.96
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/10/04
11/4/05
12/27/06
10/15/07
10/13/08

10-IS 11-S 12-IS 13-IS 15-IS 16-IS 17-D MS-28I
836.87 835.75 834.94 834.96 833.67 832.77 835.24 834.83

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading

22.58 814.29 NA DRY NA NA 23.42 811.52 NA 23.06 811.90 NA 29.75 803.92 NA 30.41 802.36 NA 29.71 805.53 NA
22.64 814.23 -0.06 31.07 804.68 NA 23.39 811.55 0.03 23.03 811.93 0.03 29.69 803.98 0.06 30.38 802.39 0.03 29.66 805.58 0.05
22.021 814.85 0.62 30.142 805.61 0.93 22.791 812.15 0.60 22.438 812.52 0.59 28.9221 804.75 0.77 29.7888 802.98 0.59 28.89 806.35 0.77
22.27 814.60 -0.25 28.47 807.28 1.67 22.35 812.59 0.44 22.07 812.89 0.37 27.41 806.26 1.51 28.19 804.58 1.60 27.48 807.76 1.41
20.85 816.02 1.42 27.89 807.86 0.58 21.06 813.88 1.29 20.78 814.18 1.29 27.2 806.47 0.21 28.26 804.51 -0.07 27.01 808.23 0.47
21.21 815.66 -0.36 28.92 806.83 -1.03 21.64 813.30 -0.58 21.32 813.64 -0.54 28.02 805.65 -0.82 29.19 803.58 -0.93 27.89 807.35 -0.88
21.84 815.03 -0.63 29.1 806.65 -0.18 21.9 813.04 -0.26 21.61 813.35 -0.29 27.82 805.85 0.20 28.51 804.26 0.68 27.77 807.47 0.12
21.59 815.28 0.25 29.27 806.48 -0.17 21.79 813.15 0.11 21.51 813.45 0.10 28.04 805.63 -0.22 28.79 803.98 -0.28 27.86 807.38 -0.09
22.05 814.82 -0.46 31.17 804.58 -1.90 22.39 812.55 -0.60 22.11 812.85 -0.60 29.11 804.56 -1.07 30.16 802.61 -1.37 28.28 806.96 -0.42
21.34 815.53 0.71 28.4 807.35 2.77 21.41 813.53 0.98 21.13 813.83 0.98 27 806.67 2.11 27.56 805.21 2.60 25.82 809.42 2.46
21.25 815.62 0.09 27.72 808.03 0.68 21.15 813.79 0.26 20.87 814.09 0.26 27.17 806.50 -0.17 26.54 806.23 1.02 23.59 811.65 2.23
21.3 815.57 -0.05 30.26 805.49 -2.54 22.32 812.62 -1.17 22.32 812.64 -1.45 28.81 804.86 -1.64 30.25 802.52 -3.71 26.12 809.12 -2.53
21.3 815.57 0.00 30.05 805.70 0.21 23.63 811.31 -1.31 24.05 810.91 -1.73 29.05 804.62 -0.24 30.26 802.51 -0.01 29.89 805.35 -3.77
21.65 815.22 -0.35 30.71 805.04 -0.66 24.18 810.76 -0.55 24.61 810.35 -0.56 29.89 803.78 -0.84 31.37 801.40 -1.11 30.55 804.69 -0.66

21 815.87 0.65 28.38 807.37 2.33 23 811.94 1.18 23.33 811.63 1.28 27.04 806.63 2.85 27.76 805.01 3.61 28.54 806.70 2.01
21.1 815.77 -0.10 29.23 806.52 -0.85 23.2 811.74 -0.20 23.49 811.47 -0.16 27.95 805.72 -0.91 29.1 803.67 -1.34 OBSTRUCTED

20.74 816.13 0.36 27.49 808.26 1.74 22.3 812.64 0.90 22.79 812.17 0.70 25.66 808.01 2.29 25.81 806.96 3.29 27.50 807.74 1.04
21.65 815.22 -0.91 28.64 807.11 -1.15 23.26 811.68 -0.96 23.62 811.34 -0.83 26.94 806.73 -1.28 27.43 805.34 -1.62 28.71 806.53 -1.21
20.81 816.06 0.84 26.37 809.38 2.27 22.95 811.99 0.31 22.26 812.70 1.36 27.6 806.07 -0.66 26.6 806.17 0.83 22.75 812.49 5.96
20.59 816.28 0.22 30.05 805.70 -3.68 23.29 811.65 -0.34 23.61 811.35 -1.35 29.34 804.33 -1.74 30.28 802.49 -3.68 29.91 805.33 -7.16
20.62 816.25 -0.03 26.44 809.31 3.61 20.74 814.20 2.55 20.1 814.86 3.51 26.59 807.08 2.75 28.28 804.49 2.00 24.37 810.87 5.54
20.74 816.13 -0.12 30.1 805.65 -3.66 23.23 811.71 -2.49 23.67 811.29 -3.57 28.51 805.16 -1.92 29.36 803.41 -1.08 29.77 805.47 -5.40
20.56 816.31 0.18 30.6 805.15 -0.50 23.23 811.71 0.00 23.98 810.98 -0.31 28.87 804.80 -0.36 29.92 802.85 -0.56 29.92 805.32 -0.15
21.71 815.16 -1.15 31.03 804.72 -0.43 24.5 810.44 -1.27 24.88 810.08 -0.90 29.96 803.71 -1.09 30.1 802.67 -0.18 30.50 804.74 -0.58
21.15 815.72 0.56 30.76 804.99 0.27 23.61 811.33 0.89 23.99 810.97 0.89 29.60 804.07 0.36 30.27 802.50 -0.17 29.77 805.47 0.73 19.53 815.30 NA 19.71
21.64 815.23 -0.49 dry NA NA 24.02 810.92 -0.41 24.35 810.61 -0.36 29.74 803.93 -0.14 29.93 802.84 0.34 29.88 805.36 -0.11 19.96 814.87 -0.43 20.12
22.08 814.79 -0.44 dry NA NA 24.50 810.44 -0.48 24.85 810.11 -0.50 30.84 802.83 -1.10 31.35 801.42 -1.42 30.40 804.84 -0.52 20.35 814.48 -0.39 20.16
20.67 816.20 1.41 30.81 804.94 NA 24.40 810.54 0.10 26.02 808.94 -1.17 29.77 803.90 1.07 30.79 801.98 0.56 29.32 805.92 1.08 19.01 815.82 1.34 19.89
20.69 816.18 -0.02 27.90 807.85 2.91 21.88 813.06 2.52 20.89 814.07 5.13 28.14 805.53 1.63 30.34 802.43 0.45 23.72 811.52 5.60 18.91 815.92 0.10 19.17
21.15 815.72 -0.46 30.90 804.85 -3.00 24.41 810.53 -2.53 25.80 809.16 -4.91 29.66 804.01 -1.52 30.62 802.15 -0.28 29.05 806.19 -5.33 19.53 815.30 -0.62 20.55
19.72 817.15 1.43 26.87 808.88 4.03 19.62 815.32 4.79 19.30 815.66 6.50 27.38 806.29 2.28 30.10 802.67 0.52 22.30 812.94 6.75 17.87 816.96 1.66 18.19
20.79 816.08 -1.07 30.86 804.89 -3.99 23.93 811.01 -4.31 25.28 809.68 -5.98 29.70 803.97 -2.32 31.59 801.18 -1.49 28.21 807.03 -5.91 19.05 815.78 -1.18 20.15
20.73 816.14 0.06 30.25 805.50 0.61 23.91 811.03 0.02 25.52 809.44 -0.24 29.05 804.62 0.65 30.33 802.44 1.26 38.35 796.89 -10.14 18.99 815.84 0.06 19.94
19.50 817.37 1.23 28.79 806.96 1.46 21.70 813.24 2.21 23.00 811.96 2.52 27.97 805.70 1.08 29.70 803.07 0.63 35.56 799.68 2.79 17.52 817.31 1.47 18.62
20.33 816.54 -0.83 29.96 805.79 -1.17 21.51 813.43 0.19 23.12 811.84 -0.12 29.42 804.25 -1.45 31.39 801.38 -1.69 39.37 795.87 -3.81 18.54 816.29 -1.02 19.64
20.12 816.75 0.21 29.08 806.67 0.88 19.92 815.02 1.59 20 814.96 3.12 28.49 805.18 0.93 30.23 802.54 1.16 26.61 808.63 12.76 18.31 816.52 0.23 18.63
20.83 816.04 -0.71 30.05 805.7 -0.97 23.12 811.82 -3.2 24.35 810.61 -4.35 29.18 804.49 -0.69 30.97 801.8 -0.74 38.83 796.41 -12.22 19.13 815.7 -0.82 19.91
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/10/04
11/4/05
12/27/06
10/15/07
10/13/08

MS-29I MS-31I MS-32I MS-33I MS-34I MS-35I MS-36I MS-37S MS-41I
834.67 834.81 834.69 834.74 834.35 834.21 834.7 834.21 834.82

elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

814.96 NA 20.05 814.76 NA 28.36 806.33 NA 20.65 814.09 NA 29.49 804.86 NA 29.62 804.59 NA 30.14 804.56 NA 29.66 804.55 NA 30.53 804.29 NA
814.55 -0.41 20.58 814.23 -0.53 29.05 805.64 -0.69 21.48 813.26 -0.83 30.18 804.17 -0.69 20.37 813.84 9.25 30.82 803.88 -0.68 32.48 801.73 -2.82 30.90 803.92 -0.37
814.51 -0.04 20.75 814.06 -0.17 29.77 804.92 -0.72 21.47 813.27 0.01 31.07 803.28 -0.89 31.25 802.96 -10.88 31.72 802.98 -0.90 31.32 802.89 1.16 38.04 796.78 -7.14
814.78 0.27 19.52 815.29 1.23 28.25 806.44 1.52 20.00 814.74 1.47 29.47 804.88 1.60 29.54 804.67 1.71 30.18 804.52 1.54 29.71 804.50 1.61 30.68 804.14 7.36
815.50 0.72 19.22 815.59 0.30 25.58 809.11 2.67 19.48 815.26 0.52 26.53 807.82 2.94 26.45 807.76 3.09 27.32 807.38 2.86 26.22 807.99 3.49 28.53 806.29 2.15
814.12 -1.38 20.07 814.74 -0.85 28.20 806.49 -2.62 20.38 814.36 -0.90 29.55 804.80 -3.02 29.63 804.58 -3.18 30.18 804.52 -2.86 29.85 804.36 -3.63 30.61 804.21 -2.08
816.48 2.36 18.19 816.62 1.88 25.46 809.23 2.74 18.30 816.44 2.08 25.59 808.76 3.96 25.52 808.69 4.11 26.35 808.35 3.83 NA NA NA 27.72 807.10 2.89
814.52 -1.96 19.60 815.21 -1.41 28.25 806.44 -2.79 19.78 814.96 -1.48 29.50 804.85 -3.91 29.56 804.65 -4.04 30.19 804.51 -3.84 29.60 804.61 NA 30.90 803.92 -3.18
814.73 0.21 19.51 815.30 0.09 27.70 806.99 0.55 19.70 815.04 0.08 28.95 805.40 0.55 29.02 805.19 0.54 29.51 805.19 0.68 29.35 804.86 0.25 30.03 804.79 0.87
816.05 1.32 18.00 816.81 1.51 26.18 808.51 1.52 18.21 816.53 1.49 27.45 806.90 1.50 27.49 806.72 1.53 28.24 806.46 1.27 27.18 807.03 2.17 28.75 806.07 1.28
815.03 -1.02 19.03 815.78 -1.03 27.27 807.42 -1.09 19.08 815.66 -0.87 28.50 805.85 -1.05 28.60 805.61 -1.11 28.95 805.75 -0.71 28.35 805.86 -1.17 29.91 804.91 -1.16
816.04 1.01 18.77 816.04 0.26 26.4 808.29 0.87 18.77 815.97 0.31 27.78 806.57 0.72 27.8 806.41 0.80 28.54 806.16 0.41 26.85 807.36 1.50 29.49 805.33 0.42
814.76 -1.28 19.65 815.16 -0.88 27.42 807.27 -1.02 19.62 815.12 -0.85 28.67 805.68 -0.89 28.62 805.59 -0.82 29.29 805.41 -0.75 28.33 805.88 -1.48 30.06 804.76 -0.57



APPENDIX C-2 COMPREHENSIVE INTERMEDIATE ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/10/04
11/4/05
12/27/06
10/15/07
10/13/08

MS-43I MS-44I MS-45I MS-46I MS-47I MS-49I MS-51I MS-52I
834.32 833.62 832.07 831.61 834.55 834.02 833.66 833.25

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

32.27 802.05 NA 29.37 804.25 NA 27.98 804.09 NA 27.70 803.91 NA 33.42 801.13 NA 33.37 800.65 NA 33.26 800.40 NA 33.00 800.25 NA
31.92 802.40 0.35 29.72 803.90 -0.35 28.24 803.83 -0.26 27.88 803.73 -0.18 33.21 801.34 0.21 32.94 801.08 0.43 33.07 800.59 0.19 32.52 800.73 0.48
33.21 801.11 -1.29 30.61 803.01 -0.89 29.25 802.82 -1.01 28.94 802.67 -1.06 34.52 800.03 -1.31 34.36 799.66 -1.42 34.20 799.46 -1.13 33.98 799.27 -1.46
32.68 801.64 0.53 29.49 804.13 1.12 28.13 803.94 1.12 29.76 801.85 -0.82 33.86 800.69 0.66 33.85 800.17 0.51 33.75 799.91 0.45 33.50 799.75 0.48
32.59 801.73 0.09 27.47 806.15 2.02 26.34 805.73 1.79 26.30 805.31 3.46 33.36 801.19 0.50 33.58 800.44 0.27 33.24 800.42 0.51 33.45 799.80 0.05
32.98 801.34 -0.39 29.45 804.17 -1.98 28.06 804.01 -1.72 27.77 803.84 -1.47 33.77 800.78 -0.41 33.68 800.34 -0.10 33.68 799.98 -0.44 33.33 799.92 0.12
31.50 802.82 1.48 26.60 807.02 2.85 25.50 806.57 2.56 25.43 806.18 2.34 32.99 801.56 0.78 33.35 800.67 0.33 32.97 800.69 0.71 33.24 800.01 0.09
33.39 800.93 -1.89 29.42 804.20 -2.82 28.11 803.96 -2.61 28.03 803.58 -2.60 34.62 799.93 -1.63 34.61 799.41 -1.26 34.13 799.53 -1.16 34.37 798.88 -1.13
32.16 802.16 1.23 28.85 804.77 0.57 27.41 804.66 0.70 27.14 804.47 0.89 33.29 801.26 1.33 33.22 800.80 1.39 33.19 800.47 0.94 32.85 800.40 1.52
31.45 802.87 0.71 27.55 806.07 1.30 26.25 805.82 1.16 25.97 805.64 1.17 32.28 802.27 1.01 32.42 801.60 0.80 32.14 801.52 1.05 32.11 801.14 0.74
33.20 801.12 -1.75 28.94 804.68 -1.39 27.67 804.40 -1.42 27.43 804.18 -1.46 34.32 800.23 -2.04 34.41 799.61 -1.99 34.30 799.36 -2.16 34.18 799.07 -2.07
32.03 802.29 1.17 27.97 805.65 0.97 26.79 805.28 0.88 26.42 805.19 1.01 33.15 801.4 1.17 33.09 800.93 1.32 33.04 800.62 1.26 32.85 800.4 1.33
32.92 801.4 -0.89 28.04 805.58 -0.07 27.49 804.58 -0.7 27.22 804.39 -0.8 33.86 800.69 -0.71 33.84 800.18 -0.75 33.89 799.77 -0.85 33.56 799.69 -0.71



APPENDIX C-2 COMPREHENSIVE INTERMEDIATE ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/10/04
11/4/05
12/27/06
10/15/07
10/13/08

MS-54I MS-55I MS-56I MWW4 AT-1A AT-3A AT-10
835.58 834.61 834.87 832.01 838.53 836.1 837.11

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

22.85 815.68 NA 40.82 795.28 NA
22.82 815.71 0.03 40.94 795.16 -0.12
35.72 802.81 -12.90 39.82 796.28 1.12
30.40 808.13 5.32 33.96 802.14 5.86
32.07 806.46 -1.67 32.72 803.38 1.24
32.6 805.93 -0.53 33.60 802.50 -0.88
30.5 808.03 2.10 32.80 803.30 0.80
29.8 808.73 0.70 33.00 803.10 -0.20
31.4 807.13 -1.60 33.80 802.30 -0.80
28.8 809.73 2.60 31.50 804.60 2.30
34.1 804.43 -5.30 30.80 805.30 0.70
33.7 804.83 0.40 35.90 800.20 -5.10
32.1 806.43 1.60 38.00 798.10 -2.10
32.99 805.54 -0.89 37.60 798.50 0.40
36.7 801.83 -3.71 41.73 794.37 -4.13
35 803.53 1.70 38.50 797.60 3.23

32.2 806.33 2.80 40.00 796.10 -1.50
33.7 804.83 -1.50 42.98 793.12 -2.98
41 797.53 -7.30 41.68 794.42 1.30

44.23 794.30 -3.23 47.02 789.08 -5.34
20.65 817.88 23.58 26.08 810.02 20.94
53.4 785.13 -32.75 49.78 786.32 -23.70
46.4 792.13 7.00 51.08 785.02 -1.30
47.1 791.43 -0.70 52.00 784.10 -0.92

31.64 800.37 NA 42.70 795.83 4.40 63.10 773.00 -11.10
 44.40 794.13 -1.70 68.7 767.40 -5.60

44.32 794.21 0.08 75.45 760.65 -6.75
31.23 800.78 NA NA NA NA 70.12 765.98 5.33 45.20 791.91 NA
31.92 800.09 -0.69 NA NA NA 27.40 808.70 42.72 23.10 814.01 22.10
NA NA NA NA NA NA 69.19 766.91 -41.79 41.89 795.22 -18.79

31.72 800.29 NA NA NA NA 26.83 809.27 42.36 22.85 814.26 19.04
29.32 802.69 2.40 NA NA NA 83.35 752.75 -56.52 46.45 790.66 -23.60
31.31 800.7 -1.99 NA NA NA 79.72 756.38 3.63 57.27 779.84 -10.82

29.04 804.21 NA 27.33 805.92 NA 27.65 805.60 NA 30.56 801.45 0.75 NA NA NA 79.95 756.15 -0.23 61.23 775.88 -3.96
30.30 802.95 -1.26 28.49 804.76 -1.16 28.81 804.44 -1.16 32.61 799.4 -2.05 NA NA NA 79.63 756.47 0.32 61.19 775.92 0.04
29.64 803.61 0.66 27.75 805.5 0.74 28.05 805.2 0.76 NA NA NA NA NA NA 79.61 756.49 0.02 23.57 813.54 37.62
30.24 803.01 -0.6 28.53 804.72 -0.78 28.83 804.42 -0.78 NA NA NA NA NA NA 99.76 736.34 -20.15 68.26 768.85 -44.69
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APPENDIX C-2 COMPREHENSIVE DEEP ZONE WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name 1-D 2-D 3-D 4-D 5-D 6-D 7-D
TOC Elev. 836.55 835.89 837.35 834.65 835.83 835.54 835.61

Date reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

1/13/93 21.59 814.96 NA 21.55 814.34 NA 23.40 813.95 NA 29.14 805.51 NA 21.51 814.32 NA 30.81 804.73 NA 32.72 802.89 NA
2/6/93 21.65 814.90 -0.06 21.62 814.27 -0.07 23.59 813.76 -0.19 29.04 805.61 0.10 21.59 814.24 -0.08 30.78 804.76 0.03 32.68 802.93 0.04
3/21/93 21.12 815.43 0.53 21.026 814.86 0.60 23.176 814.17 0.41 28.248 806.40 0.79 20.993 814.84 0.60 29.853 805.69 0.92 31.972 803.64 0.71
5/20/93 21.31 815.24 -0.19 21.21 814.68 -0.18 23.22 814.13 -0.04 27.03 807.62 1.22 21.2 814.63 -0.21 28.2 807.34 1.65 30.48 805.13 1.49
8/24/93 20.58 815.97 0.73 19.97 815.92 1.24 22.31 815.04 0.91 26.64 808.01 0.39 19.81 816.02 1.39 27.66 807.88 0.54 30.51 805.10 -0.03
12/4/93 20.76 815.79 -0.18 20.31 815.58 -0.34 22.38 814.97 -0.07 27.22 807.43 -0.58 20.17 815.66 -0.36 28.69 806.85 -1.03 31.27 804.34 -0.76
3/19/94 21.09 815.46 -0.33 20.89 815.00 -0.58 22.56 814.79 -0.18 27.73 806.92 -0.51 20.80 815.03 -0.63 28.85 806.69 -0.16 31.00 804.61 0.27
6/30/94 21.69 814.86 -0.60 20.80 815.09 0.09 22.92 814.43 -0.36 27.49 807.16 0.24 20.59 815.24 0.21 29.03 806.51 -0.18 31.13 804.48 -0.13
9/28/94 21.44 815.11 0.25 21.06 814.83 -0.26 23.22 814.13 -0.30 28.60 806.05 -1.11 21.00 814.83 -0.41 29.90 805.64 -0.87 32.37 803.24 -1.24
12/20/94 20.29 816.26 1.15 20.29 815.60 0.77 22.07 815.28 1.15 26.69 807.96 1.91 20.28 815.55 0.72 28.15 807.39 1.75 29.98 805.63 2.39
3/31/95 20.07 816.48 0.22 20.18 815.71 0.11 21.99 815.36 0.08 25.79 808.86 0.90 21.20 814.63 -0.92 27.49 808.05 0.66 28.97 806.64 1.01
6/27/95 20.96 815.59 -0.89 20.43 815.46 -0.25 22.71 814.64 -0.72 28.48 806.17 -2.69 20.25 815.58 0.95 29.48 806.06 -1.99 33.39 802.22 -4.42
7/26/95 21.00 815.55 -0.04 20.41 815.48 0.02 22.81 814.54 -0.10 28.11 806.54 0.37 20.27 815.56 -0.02 29.82 805.72 -0.34 31.93 803.68 1.46
9/29/95 21.11 815.44 -0.11 20.70 815.19 -0.29 23.08 814.27 -0.27 28.94 805.71 -0.83 20.60 815.23 -0.33 30.45 805.09 -0.63 32.91 802.70 -0.98
12/27/95 19.98 816.57 1.13 20.08 815.81 0.62 21.95 815.40 1.13 27.46 807.19 1.48 20.05 815.78 0.55 28.97 806.57 1.48 30.91 804.70 2.00
3/31/96 20.95 815.60 -0.97 20.98 814.91 -0.90 22.92 814.43 -0.97 27.41 807.24 0.05 20.95 814.88 -0.90 29.15 806.39 -0.18 30.66 804.95 0.25
5/2/96 19.43 817.12 1.52 19.59 816.30 1.39 21.41 815.94 1.51 24.86 809.79 2.55 19.59 816.24 1.36 26.88 808.66 2.27 28.18 807.43 2.48
12/6/96 20.52 816.03 -1.09 20.56 815.33 -0.97 22.36 814.99 -0.95 26.14 808.51 -1.28 20.58 815.25 -0.99 28.40 807.14 -1.52 29.39 806.22 -1.21
4/5/97 19.94 816.61 0.58 19.71 816.18 0.85 21.13 816.22 1.23 27.21 807.44 -1.07 19.40 816.43 1.18 29.15 806.39 -0.75 30.20 805.41 -0.81

10/30/97 20.14 816.41 -0.20 19.64 816.25 0.07 22.02 815.33 -0.89 28.12 806.53 -0.91 19.62 816.21 -0.22 30.11 805.43 -0.96 32.12 803.49 -1.92
1/13/98 19.54 817.01 0.60 19.57 816.32 0.07 21.20 816.15 0.82 26.67 807.98 1.45 19.56 816.27 0.06 26.24 809.30 3.87 29.76 805.85 2.36
3/31/98 19.76 816.79 -0.22 19.72 816.17 -0.15 21.74 815.61 -0.54 27.72 806.93 -1.05 19.70 816.13 -0.14 29.85 805.69 -3.61 31.04 804.57 -1.28
4/30/98 19.97 816.58 -0.21 19.62 816.27 0.10 22.15 815.20 -0.41 27.51 807.14 0.21 19.68 816.15 0.02 29.80 805.74 0.05 31.57 804.04 -0.53
10/30/98 20.85 815.70 -0.88 20.65 815.24 -1.03 23.02 814.33 -0.87 28.49 806.16 -0.98 21.57 814.26 -1.89 30.10 805.44 -0.30 31.95 803.66 -0.38
11/30/99 20.29 816.26 0.56 20.19 815.70 0.46 22.31 815.04 0.71 28.49 806.16 0.00 20.08 815.75 1.49 30.52 805.02 -0.42 32.32 803.29 -0.37
5/17/00 20.94 815.61 -0.65 20.67 815.22 -0.48 22.87 814.48 -0.56 28.59 806.06 -0.10 20.6 815.23 -0.52 31.6 803.94 -1.08 32.2 803.41 0.12
10/2/00 21.76 814.79 -0.82 21.15 814.74 -0.48 23.47 813.88 -0.60 29.55 805.10 -0.96 21.07 814.76 -0.47 32.13 803.41 -0.53 33.53 802.08 -1.33
8/20/01 20.46 816.09 1.30 19.88 816.01 1.27 22.04 815.31 1.43 28.95 805.70 0.60 19.64 816.19 1.43 30.58 804.96 1.55 32.43 803.18 1.10
9/26/01 20.24 816.31 0.22 19.78 816.11 0.10 21.69 815.66 0.35 27.95 806.70 1.00 19.64 816.19 0.00 27.71 807.83 2.87 31.38 804.23 1.05
11/26/01 20.18 816.37 0.06 20.28 815.61 -0.50 21.60 815.75 0.09 29.20 805.45 -1.25 21.08 814.75 -1.44 30.65 804.89 -2.94 32.33 803.28 -0.95
3/10/03 18.56 817.99 1.62 18.74 817.15 1.54 20.20 817.15 1.40 27.00 807.65 2.20 18.63 817.20 2.45 26.68 808.86 3.97 30.90 804.71 1.43
10/6/03 19.86 816.69 -1.30 19.91 815.98 -1.17 21.72 815.63 -1.52 29.38 805.27 -2.38 19.71 816.12 -1.08 30.61 804.93 -3.93 33.01 802.60 -2.11
10/15/04 19.18 817.37 0.68 19.75 816.14 0.16 21.20 816.15 0.52 28.66 805.99 0.72 19.66 816.17 0.05 29.94 805.60 0.67 32.04 803.57 0.97
11/4/05 18.35 818.20 0.83 18.61 817.28 1.14 20.05 817.30 1.15 27.62 807.03 1.04 18.37 817.46 1.29 28.58 806.96 1.36 31.21 804.40 0.83
12/27/06 18.97 817.58 -0.62 19.42 816.47 -0.81 20.63 816.72 -0.58 29.25 805.40 -1.63 19.24 816.59 -0.87 29.74 805.80 -1.16 32.71 802.90 -1.50
10/15/07 19.13 817.42 -0.16 19.18 816.71 0.24 NA NA NA 27.72 806.93 1.53 19.06 816.77 0.18 28.87 806.67 0.87 31.75 803.86 0.96
10/13/08 19.7 816.85 -0.57 19.93 815.96 -0.75 NA NA NA 29.09 805.56 -1.37 19.76 816.07 -0.7 29.77 805.77 -0.9 32.55 803.06 -0.8
9/21/09 20.75 815.8 -1.05 20.58 815.31 -0.65 NA NA NA 29.52 805.13 -0.43 20.43 815.4 -0.67 29.99 805.55 -0.22 33.05 802.56 -0.5
10/4/10 18.65 817.9 2.1 18.95 816.94 1.63 20.21 817.14 NA 25.42 809.23 4.1 18.75 817.08 1.68 26.84 808.7 3.15 29.91 805.7 3.14
10/31/11 18.29 818.26 0.36 17.53 818.36 1.42 NA NA NA 27.46 807.19 -2.04 17.34 818.49 1.41 25.04 810.5 1.8 31.47 804.14 -1.56
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

8-D 9-D 10-D 11-D 12-D 13-D 14-D
833.92 834.22 834.61 837.37 837.63 835.59 837.75

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

29.77 804.15 NA 33.88 800.34 NA 19.44 815.17 NA 22.69 814.68 NA 22.68 814.95 NA 20.88 814.71 NA 23.97 813.78 NA
29.73 804.19 0.04 33.86 800.36 0.02 19.36 815.25 0.08 22.44 814.93 0.25 22.70 814.93 -0.02 20.83 814.76 0.05 23.56 814.19 0.41
28.89 805.03 0.84 33.127 801.09 0.73 18.939 815.67 0.42 22.117 815.25 0.33 22.149 815.48 0.56 20.287 815.30 0.55 24.171 813.58 -0.61
27.37 806.55 1.52 31.18 803.04 1.95 19.09 815.52 -0.15 22.32 815.05 -0.20 22.38 815.25 -0.23 20.41 815.18 -0.12 24.02 813.73 0.15
27.06 806.86 0.31 31.35 802.87 -0.17 18.28 816.33 0.81 21.21 816.16 1.11 21.61 816.02 0.77 19.50 816.09 0.91 23.20 814.55 0.82
27.92 806.00 -0.86 32.31 801.91 -0.96 18.61 816.00 -0.33 21.70 815.67 -0.49 22.02 815.61 -0.41 20.05 815.54 -0.55 23.22 814.53 -0.02
27.86 806.06 0.06 31.99 802.23 0.32 18.89 815.72 -0.28 22.12 815.25 -0.42 22.36 815.27 -0.34 20.45 815.14 -0.40 23.27 814.48 -0.05
28.06 805.86 -0.20 31.96 802.26 0.03 19.69 814.92 -0.80 22.42 814.95 -0.30 22.95 814.68 -0.59 20.85 814.74 -0.40 23.64 814.11 -0.37
29.04 804.88 -0.98 33.53 800.69 -1.57 19.18 815.43 0.51 22.25 815.12 0.17 22.53 815.10 0.42 20.55 815.04 0.30 23.99 813.76 -0.35
27.10 806.82 1.94 30.79 803.43 2.74 18.07 816.54 1.11 21.33 816.04 0.92 21.39 816.24 1.14 19.52 816.07 1.03 22.78 814.97 1.21
26.31 807.61 0.79 29.62 804.60 1.17 17.79 816.82 0.28 21.09 816.28 0.24 21.13 816.50 0.26 19.28 816.31 0.24 23.02 814.73 -0.24
28.68 805.24 -2.37 33.39 800.83 -3.77 18.81 815.80 -1.02 21.71 815.66 -0.62 22.08 815.55 -0.95 20.07 815.52 -0.79 23.68 814.07 -0.66
29.01 804.91 -0.33 33.35 800.87 0.04 18.89 815.72 -0.08 21.75 815.62 -0.04 22.11 815.52 -0.03 20.10 815.49 -0.03 23.61 814.14 0.07
29.79 804.13 -0.78 34.75 799.47 -1.40 18.96 815.65 -0.07 21.95 815.42 -0.20 22.61 815.02 -0.50 20.28 815.31 -0.18 23.92 813.83 -0.31
28.02 805.90 1.77 32.55 801.67 2.20 17.62 816.99 1.34 20.93 816.44 1.02 21.06 816.57 1.55 19.13 816.46 1.15 22.77 814.98 1.15
28.17 805.75 -0.15 31.81 802.41 0.74 18.75 815.86 -1.13 21.97 815.40 -1.04 22.03 815.60 -0.97 20.19 815.40 -1.06 24.00 813.75 -1.23
25.87 808.05 2.30 28.93 805.29 2.88 17.35 817.26 1.40 20.61 816.76 1.36 20.52 817.11 1.51 18.66 816.93 1.53 22.20 815.55 1.80
27.14 806.78 -1.27 30.23 803.99 -1.30 18.26 816.35 -0.91 21.52 815.85 -0.91 21.58 816.05 -1.06 19.71 815.88 -1.05 23.08 814.67 -0.88
27.45 806.47 -0.31 32.21 802.01 -1.98 16.74 817.87 1.52 20.07 817.30 1.45 20.95 816.68 0.63 19.10 816.49 0.61 22.80 814.95 0.28
29.31 804.61 -1.86 34.11 800.11 -1.90 17.83 816.78 -1.09 20.86 816.51 -0.79 20.96 816.67 -0.01 19.28 816.31 -0.18 22.89 814.86 -0.09
26.22 807.70 3.09 32.16 802.06 1.95 17.52 817.09 0.31 20.64 816.73 0.22 20.66 816.97 0.30 18.99 816.60 0.29 21.66 816.09 1.23
28.68 805.24 -2.46 32.74 801.48 -0.58 17.55 817.06 -0.03 20.65 816.72 -0.01 20.88 816.75 -0.22 19.03 816.56 -0.04 22.63 815.12 -0.97
28.90 805.02 -0.22 33.07 801.15 -0.33 18.13 816.48 -0.58 21.10 816.27 -0.45 21.09 816.54 -0.21 19.13 816.46 -0.10 22.66 815.09 -0.03
29.65 804.27 -0.75 33.70 800.52 -0.63 18.73 815.88 -0.60 21.77 815.60 -0.67 22.00 815.63 -0.91 20.05 815.54 -0.92 23.97 813.78 -1.31
29.66 804.26 -0.01 33.96 800.26 -0.26 18.11 816.50 0.62 21.17 816.20 0.60 21.42 816.21 0.58 19.58 816.01 0.47 23.10 814.65 0.87
30.01 803.91 -0.35 33.77 800.45 0.19 18.73 815.88 -0.62 21.74 815.63 -0.57 22.03 815.60 -0.61 20.1 815.49 -0.52 23.64 814.11 -0.54
30.96 802.96 -0.95 35.07 799.15 -1.30 19.62 814.99 -0.89 22.51 814.86 -0.77 22.85 814.78 -0.82 20.87 814.72 -0.77 24.34 813.41 -0.70
29.76 804.16 1.20 34.44 799.78 0.63 18.42 816.19 1.20 21.04 816.33 1.47 21.58 816.05 1.27 19.65 815.94 1.22 22.46 815.29 1.88
27.68 806.24 2.08 33.92 800.30 0.52 18.10 816.51 0.32 21.00 816.37 0.04 21.36 816.27 0.22 19.41 816.18 0.24 22.10 815.65 0.36
29.72 804.20 -2.04 34.37 799.85 -0.45 17.95 816.66 0.15 21.06 816.31 -0.06 21.32 816.31 0.04 19.46 816.13 -0.05 22.33 815.42 -0.23
26.87 807.05 2.85 33.67 800.55 0.70 16.60 818.01 1.35 19.75 817.62 1.31 19.75 817.88 1.57 17.92 817.67 1.54 20.56 817.19 1.77
29.58 804.34 -2.71 35.31 798.91 -1.64 17.72 816.89 -1.12 20.81 816.56 -1.06 21.04 816.59 -1.29 19.30 816.29 -1.38 21.92 815.83 -1.36
29.06 804.86 0.52 33.88 800.34 1.43 17.24 817.37 0.48 20.48 816.89 0.33 20.61 817.02 0.43 18.90 816.69 0.40 21.63 816.12 0.29
27.87 806.05 1.19 32.85 801.37 1.03 16.24 818.37 1.00 19.33 818.04 1.15 19.35 818.28 1.26 17.71 817.88 1.19 20.43 817.32 1.20
29.22 804.70 -1.35 35.08 799.14 -2.23 16.77 817.84 -0.53 19.98 817.39 -0.65 20.01 817.62 -0.66 18.51 817.08 -0.80 21.06 816.69 -0.63
28.4 805.52 0.82 33.72 800.5 1.36 17.05 817.56 -0.28 20.07 817.3 -0.09 20.11 817.52 -0.10 18.5 817.09 0.01 21.06 816.69 0.00
29.05 804.87 -0.65 34.55 799.67 -0.83 17.56 817.05 -0.51 20.65 816.72 -0.58 20.66 816.97 -0.55 19.14 816.45 -0.64 21.79 815.96 -0.73
29.23 804.69 -0.18 34.84 799.38 -0.29 18.7 815.91 -1.14 21.67 815.7 -1.02 21.71 815.92 -1.05 20.12 815.47 -0.98 22.6 815.15 -0.81
26.41 807.51 2.82 31.57 802.65 3.27 16.54 818.07 2.16 19.54 817.83 2.13 19.57 818.06 2.14 18 817.59 2.12 20.56 817.19 2.04
27.22 806.7 -0.81 34.02 800.2 -2.45 15.26 819.35 1.28 18.4 818.97 1.14 18.42 819.21 1.15 16.99 818.6 1.01 19.35 818.4 1.21
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2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

15-D 16-D MS-28D MS-29D MS-30I MS-30D MS-31D MS-32D
834.01 833.08 834.8 834.69 834.85 834.81 834.81 834.75

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

29.69 804.32 NA 31.16 801.92 NA
29.79 804.22 -0.10 31.10 801.98 0.06
29.018 804.99 0.77 30.495 802.59 0.61
27.52 806.49 1.50 28.91 804.17 1.59
27.30 806.71 0.22 29.03 804.05 -0.12
28.09 805.92 -0.79 29.95 803.13 -0.92
27.87 806.14 0.22 29.30 803.78 0.65
28.07 805.94 -0.20 29.56 803.52 -0.26
29.09 804.92 -1.02 30.94 802.14 -1.38
27.02 806.99 2.07 28.33 804.75 2.61
26.16 807.85 0.86 27.30 805.78 1.03
28.97 805.04 -2.81 31.05 802.03 -3.75
29.14 804.87 -0.17 30.55 802.53 0.50
30.05 803.96 -0.91 31.63 801.45 -1.08
27.99 806.02 2.06 29.40 803.68 2.23
28.17 805.84 -0.18 29.05 804.03 0.35
25.61 808.40 2.56 26.51 806.57 2.54
26.98 807.03 -1.37 27.72 805.36 -1.21
27.51 806.50 -0.53 28.27 804.81 -0.55
29.21 804.80 -1.70 31.08 802.00 -2.81
26.46 807.55 2.75 29.07 804.01 2.01
28.46 805.55 -2.00 28.62 804.46 0.45
27.69 806.32 0.77 30.62 802.46 -2.00
29.32 804.69 -1.63 30.70 802.38 -0.08
29.43 804.58 -0.11 31.08 802.00 -0.38 19.13 815.67 NA 18.44 816.25 NA 20.29 814.56 NA 20.23 814.58 NA 18.83 815.98 NA 27.79 806.96 NA
29.61 804.40 -0.18 30.69 802.39 0.39 19.68 815.12 -0.55 19.05 815.64 -0.61 20.79 814.06 -0.50 20.73 814.08 -0.50 19.41 815.40 -0.58 28.54 806.21 -0.75
30.65 803.36 -1.04 31.96 801.12 -1.27 20.45 814.35 -0.77 19.84 814.85 -0.79 20.37 814.48 0.42 21.05 813.76 -0.32 20.14 814.67 -0.73 29.39 805.36 -0.85
29.61 804.40 1.04 31.53 801.55 0.43 19.11 815.69 1.34 18.61 816.08 1.23 20.00 814.85 0.37 19.88 814.93 1.17 18.98 815.83 1.16 27.45 807.30 1.94
27.98 806.03 1.63 31.12 801.96 0.41 18.78 816.02 0.33 18.20 816.49 0.41 19.52 815.33 0.48 19.47 815.34 0.41 - - - 24.46 810.29 2.99
29.47 804.54 -1.49 31.37 801.71 -0.25 18.81 815.99 -0.03 18.37 816.32 -0.17 19.88 814.97 -0.36 19.78 815.03 -0.31 18.59 816.22 - 27.27 807.48 -2.81
27.20 806.81 2.27 30.74 802.34 0.63 17.17 817.63 1.64 16.76 817.93 1.61 18.01 816.84 1.87 17.95 816.86 1.83 17.00 817.81 1.59 23.21 811.54 4.06
29.46 804.55 -2.26 32.29 800.79 -1.55 18.51 816.29 -1.34 18.05 816.64 -1.29 19.35 815.50 -1.34 19.40 815.41 -1.45 18.39 816.42 -1.39 27.26 807.49 -4.05
28.87 805.14 0.59 31.10 801.98 1.19 18.14 816.66 0.37 17.45 817.24 0.60 19.04 815.81 0.31 19.05 815.76 0.35 17.89 816.92 0.50 26.62 808.13 0.64
27.77 806.24 1.10 30.43 802.65 0.67 17.05 817.75 1.09 16.59 818.10 0.86 17.94 816.91 1.10 17.86 816.95 1.19 16.71 818.10 1.18 25.24 809.51 1.38
29.19 804.82 -1.42 32.16 800.92 -1.73 17.62 817.18 -0.57 17.17 817.52 -0.58 18.91 815.94 -0.97 18.82 815.99 -0.96 17.40 817.41 -0.69 26.20 808.55 -0.96
28.17 805.84 1.02 30.99 802.09 1.17 17.73 817.07 -0.11 17.28 817.41 -0.11 18.56 816.29 0.35 18.5 816.31 0.32 18.57 816.24 -1.17 25.76 808.99 0.44
28.98 805.03 -0.81 31.72 801.36 -0.73 18.3 816.5 -0.57 17.84 816.85 -0.56 19.27 815.58 -0.71 19.2 815.61 -0.7 18.08 816.73 0.49 26.39 808.36 -0.63
29.42 804.59 -0.44 32.53 800.55 -0.81 19.26 815.54 -0.96 18.87 815.82 -1.03 20.07 814.78 -0.8 19.99 814.82 -0.79 19.11 815.7 -1.03 26.54 808.21 -0.15
26.4 807.61 3.02 29.05 804.03 3.48 17.22 817.58 2.04 16.73 817.96 2.14 18.04 816.81 2.03 17.97 816.84 2.02 17 817.81 2.11 23.13 811.62 3.41
27.56 806.45 -1.16 31.41 801.67 -2.36 16.03 818.77 1.19 15.64 819.05 1.09 16.88 817.97 1.16 16.8 818.01 1.17 15.86 818.95 1.14 24.36 810.39 -1.23
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-33D MS-34D MS-35D MS-35DPZ* MS-36D MS-40D MS-41D
834.76 834.35 834.45 834.26 834.79 834.7 834.89

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

  

20.48 814.28 NA 28.41 805.94 NA 25.99 808.27 NA 23.93 810.86 NA 28.36 806.34 NA 30.58 804.31 NA
20.98 813.78 -0.50 29.17 805.18 -0.76 29.6 804.85 NA 27.14 807.12 -1.15 30.12 804.67 -6.19 28.62 806.08 -0.26 30.88 804.01 -0.30
20.85 813.91 0.13 30.05 804.30 -0.88 30.45 804.00 -0.85 28.62 805.64 -1.48 31.05 803.74 -0.93 29.62 805.08 -1.00 31.87 803.02 -0.99
20.30 814.46 0.55 28.04 806.31 2.01 28.73 805.72 1.72 24.70 809.56 3.92 29.92 804.87 1.13 28.56 806.14 1.06 30.75 804.14 1.12
19.74 815.02 0.56 24.77 809.58 3.27 24.91 809.54 3.82 24.93 809.33 -0.23 25.74 809.05 4.18 27.04 807.66 1.52 28.62 806.27 2.13
20.19 814.57 -0.45 27.90 806.45 -3.13 28.20 806.25 -3.29 26.35 807.91 -1.42 28.84 805.95 -3.10 28.32 806.38 -1.28 30.60 804.29 -1.98
18.21 816.55 1.98 23.55 810.80 4.35 23.50 810.95 4.70 23.68 810.58 2.67 24.43 810.36 4.41 26.05 808.65 2.27 27.92 806.97 2.68
19.68 815.08 -1.47 27.80 806.55 -4.25 28.11 806.34 -4.61 27.97 806.29 -4.29 28.75 806.04 -4.32 28.47 806.23 -2.42 30.82 804.07 -2.90
18.92 815.84 0.76 27.13 807.22 0.67 27.52 806.93 0.59 27.33 806.93 0.64 28.11 806.68 0.64 27.41 807.29 1.06 30.05 804.84 0.77
18.07 816.69 0.85 25.88 808.47 1.25 26.20 808.25 1.32 26.02 808.24 1.31 26.90 807.89 1.21 26.55 808.15 0.86 28.90 805.99 1.15
18.83 815.93 -0.76 26.71 807.64 -0.83 27.00 807.45 -0.80 26.80 807.46 -0.78 27.73 807.06 -0.83 27.54 807.16 -0.99 30.10 804.79 -1.20
18.76 816 0.07 26.23 808.12 0.48 26.50 807.95 0.50 NA NA NA 27.16 807.63 0.57 26.84 807.86 0.70 29.42 805.47 0.68
19.48 815.28 -0.72 26.82 807.53 -0.59 27.09 807.36 -0.59 NA NA NA 27.72 807.07 -0.56 27.64 807.06 -0.8 30.06 804.83 -0.64
20.26 814.5 -0.78 26.9 807.45 -0.08 27.10 807.35 -0.01 NA NA NA 27.76 807.03 -0.04 28.19 806.51 -0.55 30.43 804.46 -0.37
18.16 816.6 2.1 23.3 811.05 3.6 25.38 809.07 1.72 NA NA NA 26.53 808.26 1.23 25.11 809.59 3.08 26.57 808.32 3.86
17.12 817.64 1.04 23.52 810.83 -0.22 21.93 812.52 3.45 NA NA NA 24.53 810.26 2 25.07 809.63 0.04 28.22 806.67 -1.65

* Well screen blocked at 103.8 ft (Hal Davis & Baywest); well should NOT be used for water levels or gw sampling
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name

TOC Elev.
Date

1/13/93
2/6/93
3/21/93
5/20/93
8/24/93
12/4/93
3/19/94
6/30/94
9/28/94
12/20/94
3/31/95
6/27/95
7/26/95
9/29/95
12/27/95
3/31/96
5/2/96
12/6/96
4/5/97

10/30/97
1/13/98
3/31/98
4/30/98
10/30/98
11/30/99
5/17/00
10/2/00
8/20/01
9/26/01
11/26/01
3/10/03
10/6/03
10/15/04
11/4/05
12/27/06
10/15/07
10/13/08
9/21/09
10/4/10
10/31/11

MS-43D MS-44D MS-47D MS-49D MS-52D USGS 10 AT-5B
834.27 833.58 834.51 833.87 833.27 836.85 835.62

reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

27.87 807.75 NA
36.6 799.02 -8.73
37.5 798.12 -0.90
36.1 799.52 1.40
36.7 798.92 -0.60
35.2 800.42 1.50
35.84 799.78 -0.64
33.68 801.94 2.16
37.29 798.33 -3.61
25.21 810.41 12.08
38.62 797.00 -13.41
39.31 796.31 -0.69
39.8 795.82 -0.49

31.25 803.02 NA 29.33 804.25 NA 31.11 803.40 NA 33.01 800.86 NA 24.04 809.23 NA 32.41 804.44 NA 62.80 772.82 -23.00
31.08 803.19 0.17 29.66 803.92 -0.33 31.14 803.37 -0.03 32.69 801.18 0.32 24.28 808.99 -0.24 33.51 803.34 -1.10 41.05 794.57 21.75
32.40 801.87 -1.32 30.65 802.93 -0.99 32.27 802.24 -1.13 34.10 799.77 -1.41 25.27 808.00 -0.99 34.37 802.48 -0.86 42.50 793.12 -1.45
31.30 802.97 1.10 29.44 804.14 1.21 31.35 803.16 0.92 33.80 800.07 0.30 24.24 809.03 1.03 28.77 808.08 5.60 43.82 791.80 -1.32
30.44 803.83 0.86 27.47 806.11 1.97 30.06 804.45 1.29 33.28 800.59 0.52 23.62 809.65 0.62 27.54 809.31 1.23 27.95 807.67 15.87
31.26 803.01 -0.82 29.38 804.20 -1.91 31.23 803.28 -1.17 33.42 800.45 -0.14 23.84 809.43 -0.22 21.64 815.21 5.90 45.50 790.12 -17.55
30.00 804.27 1.26 26.60 806.98 2.78 29.37 805.14 1.86 22.94 810.93 10.48 22.91 810.36 0.93 26.28 810.57 -4.64 28.39 807.23 17.11
31.99 802.28 -1.99 29.40 804.18 -2.80 31.60 802.91 -2.23 34.32 799.55 -11.38 24.10 809.17 -1.19 28.69 808.16 -2.41 46.52 789.10 -18.13
31.00 803.27 0.99 28.71 804.87 0.69 30.60 803.91 1.00 32.98 800.89 1.34 23.47 809.80 0.63 30.94 805.91 -2.25 47.79 787.83 -1.27
30.22 804.05 0.78 27.47 806.11 1.24 29.50 805.01 1.10 32.14 801.73 0.84 22.46 810.81 1.01 29.58 807.27 1.36 47.52 788.10 0.27
31.70 802.57 -1.48 28.86 804.72 -1.39 31.08 803.43 -1.58 34.11 799.76 -1.97 23.51 809.76 -1.05 30.27 806.58 -0.69 49.49 786.13 -1.97
30.78 803.49 0.92 27.86 805.72 1.00 30.1 804.41 0.98 32.81 801.06 1.30 22.79 810.48 0.72 29.77 807.08 0.50 NA NA NA
31.26 803.01 -0.48 28.54 805.04 -0.68 30.77 803.74 -0.67 33.17 800.7 -0.36 23.57 809.7 -0.78 30.28 806.57 -0.51 50.07 785.55 NA
32.19 802.08 -0.93 28.96 804.62 -0.42 31.16 803.35 -0.39 34.01 799.86 -0.84 24.3 808.97 -0.73 30.07 806.78 0.21 52.41 783.21 -2.34
28.93 805.34 3.26 25.98 807.6 2.98 28.15 806.36 3.01 30.67 803.2 3.34 22 811.27 2.3 25.68 811.17 4.39 48.54 787.08 3.87
30.62 803.65 -1.69 26.88 806.7 -0.9 29.57 804.94 -1.42 33.11 800.76 -2.44 22.5 810.77 -0.5 26.43 810.42 -0.75 55.13 780.49 -6.59

Note:  Monitoring well USGS-10 was measured on Oct. 7, 2003.
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APPENDIX C-2 COMPREHENSIVE PRAIRIE DU CHIEN WATER LEVEL ELEVATIONS
2011 ANNUAL MONITORING REPORT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
FRIDLEY, MINNESOTA

Well Name 1-PC 2-PC 3-PC 4-PC 5-PC MS-48PC MS-50PC MS-53PC
TOC Elev. 836.93 837.91 838.53 834.63 834.33 831.50 833.88 832.64

Date reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change reading elevation change

1/13/93 21.65 815.28 NA 22.80 815.11 NA 24.10 814.43 NA 20.11 814.52 NA
2/6/93 20.34 816.59 1.31 22.84 815.07 -0.04 24.18 814.35 -0.08 20.05 814.58 0.06 19.02 815.31 NA

3/21/93 21.19 815.74 -0.84 22.277 815.63 0.56 23.63 814.90 0.56 19.581 815.05 0.47 19.02 815.31 0.00
5/20/93 21.31 815.62 -0.12 22.52 815.39 -0.24 23.93 814.60 -0.30 19.76 814.87 -0.18 18.76 815.57 0.26
8/24/93 20.63 816.30 0.68 21.8 816.11 0.72 23.34 815.19 0.59 19.11 815.52 0.65 17.98 816.35 0.78
12/4/93 21.24 815.69 -0.61 22.15 815.76 -0.35 23.02 815.51 0.32 19.39 815.24 -0.28 18.34 815.99 -0.36
3/19/94 21.49 815.44 -0.25 22.46 815.45 -0.31 23.18 815.35 -0.16 19.62 815.01 -0.23 18.49 815.84 -0.15
6/30/94 22.15 814.78 -0.66 23.12 814.79 -0.66 23.91 814.62 -0.73 20.39 814.24 -0.77 19.41 814.92 -0.92
9/28/94 21.49 815.44 0.66 22.66 815.25 0.46 23.91 814.62 0.00 19.89 814.74 0.50 18.83 815.50 0.58

12/20/94 20.34 816.59 1.15 21.5 816.41 1.16 22.68 815.85 1.23 18.64 815.99 1.25 17.73 816.60 1.10
3/31/95 20.03 816.90 0.31 21.24 816.67 0.26 22.5 816.03 0.18 18.39 816.24 0.25 17.45 816.88 0.28
6/27/95 21.08 815.85 -1.05 22.22 815.69 -0.98 23.51 815.02 -1.01 19.47 815.16 -1.08 18.5 815.83 -1.05
7/26/95 21.11 815.82 -0.03 22.28 815.63 -0.06 23.6 814.93 -0.09 19.59 815.04 -0.12 18.56 815.77 -0.06
9/29/95 21.13 815.80 -0.02 22.34 815.57 -0.06 23.72 814.81 -0.12 19.62 815.01 -0.03 18.64 815.69 -0.08

12/27/95 19.95 816.98 1.18 21.13 816.78 1.21 22.41 816.12 1.31 18.34 816.29 1.28 17.39 816.94 1.25
3/31/96 20.05 816.88 -0.10 21.2 816.71 -0.07 22.38 816.15 0.03 18.41 816.22 -0.07 17.26 817.07 0.13
5/2/96 19.42 817.51 0.63 20.71 817.20 0.49 21.9 816.63 0.48 17.76 816.87 0.65 17 817.33 0.26

12/6/96 20.48 816.45 -1.06 21.7 816.21 -0.99 22.77 815.76 -0.87 18.82 815.81 -1.06 17.92 816.41 -0.92
4/5/97 18.86 818.07 1.62 21.09 816.82 0.61 21.62 816.91 1.15 17.24 817.39 1.58 16.41 817.92 1.51

10/31/97 20.25 816.68 -1.39 21.38 816.53 -0.29 22.63 815.90 -1.01 18.63 816.00 -1.39 17.57 816.76 -1.16
1/13/98 19.76 817.17 0.49 20.79 817.12 0.59 21.86 816.67 0.77 17.95 816.68 0.68 17.24 817.09 0.33
3/31/98 19.93 817.00 -0.17 21.04 816.87 -0.25 22.12 816.41 -0.26 18.26 816.37 -0.31 17.24 817.09 0.00
4/30/98 20.1 816.83 -0.17 20.22 817.69 0.82 22.36 816.17 -0.24 18.45 816.18 -0.19 17.46 816.87 -0.22

10/30/98 21 815.93 -0.90 22.15 815.76 -1.93 23.57 814.96 -1.21 19.39 815.24 -0.94 19 815.33 -1.54
11/30/99 20.50 816.43 0.50 21.52 816.39 0.63 22.69 815.84 0.88 18.74 815.89 0.65 17.84 816.49 1.16 17.82 813.68 NA 20.08 813.80 NA 18.86 813.78 NA
5/17/00 21.12 815.81 -0.62 22.15 815.76 -0.63 23.3 815.23 -0.61 19.38 815.25 -0.64 18.41 815.92 -0.57 18.29 813.21 -0.47 20.54 813.34 -0.46 19.31 813.33 -0.45
10/2/00 21.97 814.96 -0.85 22.96 814.95 -0.81 24.15 814.38 -0.85 20.28 814.35 -0.90 19.32 815.01 -0.91 19.00 812.50 -0.71 21.54 812.34 -1.00 20.25 812.39 -0.94
8/20/01 20.71 816.22 1.26 21.72 816.19 1.24 22.80 815.73 1.35 19.00 815.63 1.28 18.10 816.23 1.22 18.04 813.46 0.96 20.33 813.55 1.21 19.02 813.62 1.23
9/26/01 20.50 816.43 0.21 21.48 816.43 0.24 22.48 816.05 0.32 18.70 815.93 0.30 17.80 816.53 0.30 17.58 813.92 0.46 19.90 813.98 0.43 18.59 814.05 0.43

11/26/01 20.38 816.55 0.12 21.44 816.47 0.04 22.38 816.15 0.10 18.96 815.67 -0.26 17.59 816.74 0.21 17.51 813.99 0.07 19.73 814.15 0.17 18.49 814.15 0.10
3/10/03 18.92 818.01 1.46 19.81 818.10 1.63 20.69 817.84 1.69 16.99 817.64 1.97 16.40 817.93 1.19 15.85 815.65 1.66 18.17 815.71 1.56 19.04 813.60 -0.55
10/6/03 20.23 816.70 -1.31 21.14 816.77 -1.33 21.78 816.75 -1.09 18.38 816.25 -1.39 17.38 816.95 -0.98 17.23 814.27 -1.38 19.51 814.37 -1.34 18.43 814.21 0.61

10/15/04 19.63 817.30 0.60 20.73 817.18 0.41 21.60 816.93 0.18 17.94 816.69 0.44 16.95 817.38 0.43 16.67 814.83 0.56 18.91 814.97 0.60 17.59 815.05 0.84
12/27/06 19.32 817.61 0.31 20.29 817.62 0.44 21.00 817.53 0.60 17.61 817.02 0.33 16.41 817.92 0.54 16.21 815.29 0.46 18.42 815.46 0.49 17.56 815.08 0.03
10/15/07 19.45 817.48 -0.13 20.34 817.57 -0.05 21.3 817.23 -0.30 17.57 817.06 0.04 16.68 817.65 -0.27 16.07 815.43 0.14 18.57 815.31 -0.15 17.21 815.43 0.35
10/13/08 20.03 816.9 -0.58 20.9 817.01 -0.56 21.86 816.67 -0.56 18.14 816.49 -0.57 17.21 817.12 -0.53 16.76 814.74 -0.69 18.81 815.07 -0.24 17.73 814.91 -0.52
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C-3 FIELD FORMS

















































































































































































































































































































































































































































































































































































APPENDIX D

DATABASE, DATA QUALITY REVIEW AND DATA VALIDATION

D-1 DATABASE AND GRAPHS OF VOCs VERSUS TIME FROM
SYSTEM START-UP THROUGH NOVEMBER 2011

D-2 DATA QUALITY REVIEW
D-3 DATA VALIDATION LETTERS
D-4 TAG MAPS - 2011
D-5 BAE DATA - JUNE 2011
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D-1 DATABASE AND GRAPHS OF VOCs VERSUS TIME
FROM SYSTEM START-UP

THROUGH NOVEMBER 2011



2011_all_amr_res_Crosstab

Location Sample Zone Year Sample Date Chart PCE Chart DCE

10-D 10-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

10-D M10D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

10-D M10D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

10-D M10D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

10-D MS-10D-97_R03 DEEP 1997 3/31/1997 0.00 6.50

11-D 11-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

11-D M11D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

11-D M11D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

11-D M11D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

12-D 12-D-88_R01 DEEP 1988 1/1/1988 1.00 12.00

12-D M12D-88_R01 DEEP 1988 1/1/1988 1.00 12.00

12-D M12D-90_R11 DEEP 1990 11/1/1990 0.00 4.00

12-D M12D-91_R02 DEEP 1991 2/1/1991 0.00 7.00

12-D MS12D-94_R08 DEEP 1994 8/16/1994 0.00 3.00

12-D MS12D-94_R08-AVG DEEP 1994 8/16/1994 0.00 2.50

12-D MS12D-94_R08-D DEEP 1994 8/16/1994 0.00 2.00

12-D MS12D-94_R11A DEEP 1994 11/16/1994 0.00 4.00

12-D MS12D-94_R11A-AVG DEEP 1994 11/16/1994 0.00 4.00

12-D MS12D-94_R11A-D DEEP 1994 11/16/1994 0.00 4.00

12-D MS12D-95_R02B DEEP 1995 2/15/1995 0.00 3.00

12-D MS12D-95_R02B-AVG DEEP 1995 2/15/1995 0.00 3.00

12-D MS12D-95_R02B-D DEEP 1995 2/15/1995 0.00 3.00

12-D MS12D-95_R05 DEEP 1995 5/23/1995 0.00 2.00

12-D MS12D-95_R05-AVG DEEP 1995 5/23/1995 0.00 2.50

12-D MS12D-95_R05-D DEEP 1995 5/23/1995 0.00 3.00

12-D MS12D-95_R08 DEEP 1995 8/15/1995 0.00 2.00

12-D MS12D-95_R11 DEEP 1995 11/20/1995 0.00 2.00

12-D MS12D-96-R01 DEEP 1996 1/15/1996 0.00 0.90

12-D MS12D-96_R10 DEEP 1996 10/10/1996 0.00 0.00

12-D MS12D-97_R02 DEEP 1997 2/4/1997 0.00 4.50

12-D MS-12D-97_R04 DEEP 1997 4/1/1997 0.00 3.10

12-D MS12D-97_R10 DEEP 1997 10/10/1997 0.00 0.00

12-D MS12D-98_Q2 DEEP 1998 4/28/1998 1.80 2.20

12-D MS12D-98_Q4 DEEP 1998 10/28/1998 2.00 0.00

12-D MS-12D-99_R04 DEEP 1999 4/20/1999 3.30 1.80

12-D MS-12D-99_R11 DEEP 1999 11/3/1999 6.10 2.00

12-D MS-12D-99_R11-DIF DEEP 1999 11/3/1999 0.00 22.00

12-D MS-12D-00_R10 DEEP 2000 10/16/2000 4.60 3.00

12-D MS12D-01_R11 DEEP 2001 11/29/2001 16.00 2.50

12-D MS12D-20061018 DEEP 2006 10/18/2006 47.00 5.45

12-D MS12D-20061018-AVG DEEP 2006 10/18/2006 47.00 5.49

12-D MS12D-20061018-D DEEP 2006 10/18/2006 47.00 5.52

12-D MS12D_20071022 DEEP 2007 10/22/2007 44.00 5.27

12-D MS12D_20081023 DEEP 2008 10/23/2008 46.00 4.89

12-D MS12D_20090929 DEEP 2009 9/29/2009 61.00 4.67

12-D MS12D_20101021 DEEP 2010 10/21/2010 43.00 4.02

12-D MS12D_20111114 DEEP 2011 11/14/2011 35.00 4.28
13-D 13-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

13-D M13D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

13-D M13D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

13-D M13D-91_R02 DEEP 1991 2/1/1991 0.00 0.00
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13-D MS13D-94_R08 DEEP 1994 8/16/1994 0.00 0.00

13-D MS13D-94_R11A DEEP 1994 11/16/1994 0.00 0.00

13-D MS13D-95_R02B DEEP 1995 2/15/1995 0.00 0.00

13-D MS13D-95_R05 DEEP 1995 5/23/1995 0.00 0.00

13-D MS13D-95_R08 DEEP 1995 8/15/1995 0.00 0.00

13-D MS13D-95_R11 DEEP 1995 11/20/1995 0.00 0.00

13-D MS13D-96_R01 DEEP 1996 1/15/1996 0.00 0.00

13-D MS13D-96_R10 DEEP 1996 10/9/1996 0.00 0.00

13-D MS13D-97_R02 DEEP 1997 2/4/1997 0.00 0.00

13-D MS-13D-97_R03 DEEP 1997 3/31/1997 0.00 0.00

13-D MS13D-97_R10 DEEP 1997 10/14/1997 0.89 0.00

13-D MS13D-98_Q2 DEEP 1998 4/27/1998 10.00 0.00

13-D MS13D-98_Q4 DEEP 1998 10/28/1998 0.00 0.00

13-D MS-13D-99_R04 DEEP 1999 4/20/1999 0.00 0.00

13-D MS-13D-99_R11 DEEP 1999 11/3/1999 0.00 0.00

14-D 14-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

14-D M14D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

14-D M14D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

14-D M14D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

14-D MS14D-92_R10A DEEP 1992 10/6/1992 0.00 0.00

14-D MS14D-92_R10C DEEP 1992 10/20/1992 0.00 0.00

14-D MS14D-92_R11 DEEP 1992 11/3/1992 0.00 0.00

14-D MS14D-92_R12 DEEP 1992 12/9/1992 0.00 0.00

14-D MS14D-93_R02 DEEP 1993 2/10/1993 0.00 0.00

14-D MS14D-93_R05 DEEP 1993 5/4/1993 0.00 0.00

14-D MS14D-93_R08 DEEP 1993 8/16/1993 0.00 0.00

14-D MS14D-93_R11 DEEP 1993 11/9/1993 0.00 0.00

14-D MS14D-94_R02A DEEP 1994 2/16/1994 0.00 0.00

14-D MS14D-94_R05 DEEP 1994 5/10/1994 0.00 0.00

14-D MS14D-94_R08 DEEP 1994 8/16/1994 0.00 0.00

14-D MS14D-94_R11A DEEP 1994 11/16/1994 0.00 0.00

14-D MS14D-95_R02B DEEP 1995 2/15/1995 0.00 0.00

14-D MS14D-95_R05 DEEP 1995 5/23/1995 0.00 0.00

14-D MS14D-95_R08 DEEP 1995 8/15/1995 0.00 0.00

14-D MS14D-95_R11 DEEP 1995 11/20/1995 0.00 0.00

14-D MS14D-96-R01 DEEP 1996 1/15/1996 0.00 0.00

14-D MS14D-96_R10 DEEP 1996 10/10/1996 0.00 0.00

14-D MS14D-97_R02 DEEP 1997 2/3/1997 0.00 0.00

14-D MS-14D-97_R04 DEEP 1997 4/1/1997 0.00 0.00

14-D MS14D-97_R10 DEEP 1997 10/10/1997 0.00 0.00

14-D MS14D-98_Q2 DEEP 1998 4/28/1998 0.00 0.00

14-D MS14D-98_Q4 DEEP 1998 10/28/1998 0.00 0.00

14-D MS-14D-99_R04 DEEP 1999 4/20/1999 0.00 0.00

14-D MS-14D-99_R11 DEEP 1999 11/2/1999 0.00 0.00

14-D MS14D-03_R03 DEEP 2003 3/11/2003 0.00 0.00

14-D MS14D-04_R09 DEEP 2004 9/20/2004 0.00 0.00

14-D MS14D-20061010 DEEP 2006 10/10/2006 0.00 0.00

15-D MS15D-92_R10A DEEP 1992 10/8/1992 0.00 0.00

15-D MS15D-92_R10C DEEP 1992 10/21/1992 1.00 5.00

15-D MS15D-92_R11 DEEP 1992 11/5/1992 0.00 2.00

15-D MS15D-92_R12 DEEP 1992 12/9/1992 0.70 5.00

15-D MS15D-92_R12-AVG DEEP 1992 12/9/1992 0.55 4.50
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15-D MS15D-92_R12-D DEEP 1992 12/9/1992 0.40 4.00

15-D MS15D-93_R02 DEEP 1993 2/10/1993 0.00 2.00

15-D MS15D-93_R05 DEEP 1993 5/4/1993 0.00 2.00

15-D MS15D-93_R08 DEEP 1993 8/17/1993 0.00 0.60

15-D MS15D-93_R11 DEEP 1993 11/9/1993 0.00 0.50

15-D MS15D-94_R02A DEEP 1994 2/16/1994 0.40 0.90

15-D MS15D-94_R05 DEEP 1994 5/11/1994 0.00 0.80

15-D MS15D-94_R08 DEEP 1994 8/17/1994 0.00 0.00

15-D MS15D-94_R11A DEEP 1994 11/18/1994 0.70 1.00

15-D MS15D-95_R02B DEEP 1995 2/16/1995 0.80 1.00

15-D MS15D-95_R05 DEEP 1995 5/24/1995 0.90 1.00

15-D MS15D-95_R08 DEEP 1995 8/16/1995 2.00 2.00

15-D MS15D-95_R11 DEEP 1995 11/21/1995 2.00 2.00

15-D MS15D-96-R01 DEEP 1996 1/15/1996 3.00 6.20

15-D GWU-MS15D-R10_96 DEEP 1996 10/11/1996 4.50 8.80

15-D MS15D-97_R02 DEEP 1997 2/4/1997 4.80 8.60

15-D MS15D-97_R04 DEEP 1997 4/2/1997 5.90 13.00

15-D MS15D-97_R10 DEEP 1997 10/15/1997 5.00 12.00

15-D MS15D-98_Q2 DEEP 1998 4/29/1998 6.50 14.00

15-D MS15D-98_Q4 DEEP 1998 10/29/1998 5.00 12.00

15-D MS-15D-99_R04 DEEP 1999 4/21/1999 5.20 14.00

15-D MS-15D-99_R11 DEEP 1999 11/4/1999 4.10 16.00

15-D MS-15D-00_R10 DEEP 2000 10/23/2000 1.30 8.00

15-D MS15D-01_R12 DEEP 2001 12/4/2001 3.50 11.00

15-D MS15D-03_R03 DEEP 2003 3/18/2003 5.40 2.90

15-D MS15D-03_R06 DEEP 2003 6/11/2003 4.30 2.90

15-D MS15D-03_R10 DEEP 2003 10/13/2003 2.70 3.40

15-D MS15D-04_R03 DEEP 2004 3/24/2004 2.20 4.20

15-D MS15D-04_R09 DEEP 2004 9/29/2004 1.70 4.70

15-D MS15D-05_R11 DEEP 2005 11/11/2005 1.60 5.20

15-D MS15D-20060516 DEEP 2006 5/16/2006 1.80 6.27

15-D MS15D-20061018 DEEP 2006 10/18/2006 1.40 2.50

15-D MS15D_20071019 DEEP 2007 10/19/2007 1.30 4.06

15-D MS15D_20081022 DEEP 2008 10/22/2008 1.60 2.71

15-D MS15D_20090928 DEEP 2009 9/28/2009 1.10 1.63

15-D MS15D_20101015 DEEP 2010 10/15/2010 0.92 1.26

15-D MS15D_20111103 DEEP 2011 11/3/2011 1.9 1.72
16-D MS16D-92_R10A DEEP 1992 10/7/1992 0.00 0.00

16-D MS16D-92_R10C DEEP 1992 10/21/1992 1.00 20.00

16-D MS16D-92_R11 DEEP 1992 11/4/1992 0.00 20.00

16-D MS16D-92_R12 DEEP 1992 12/8/1992 0.00 20.00

16-D MS16D-93_R02 DEEP 1993 2/10/1993 0.00 11.00

16-D MS16D-93_R05 DEEP 1993 5/5/1993 0.00 7.00

16-D MS16D-93_R08 DEEP 1993 8/17/1993 0.00 4.00

16-D MS16D-93_R11 DEEP 1993 11/9/1993 0.00 3.00

16-D MS16D-94_R02A DEEP 1994 2/16/1994 0.00 2.00

16-D MS16D-94_R05 DEEP 1994 5/11/1994 0.00 2.00

16-D MS16D-94_R08 DEEP 1994 8/17/1994 0.00 0.00

16-D MS16D-94_R11A DEEP 1994 11/18/1994 0.00 1.00

16-D MS16D-95_R02B DEEP 1995 2/16/1995 0.00 0.70

16-D MS16D-95_R05 DEEP 1995 5/24/1995 0.00 0.00

16-D MS16D-95_R08 DEEP 1995 8/16/1995 0.50 1.00
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16-D MS16D-95_R08-AVG DEEP 1995 8/16/1995 0.60 1.00

16-D MS16D-95_R08-D DEEP 1995 8/16/1995 0.70 1.00

16-D MS16D-95_R11 DEEP 1995 11/22/1995 0.00 1.00

16-D MS16D-96-R01 DEEP 1996 1/15/1996 1.10 2.40

16-D GWU-MS16D-R10_96 DEEP 1996 10/11/1996 0.00 2.10

16-D MS16D-97_R02 DEEP 1997 2/5/1997 1.00 2.50

16-D MS16D-97_R04 DEEP 1997 4/2/1997 3.60 3.60

16-D MS16D-97_R10 DEEP 1997 10/16/1997 4.60 5.10

16-D MS16D-98_Q2 DEEP 1998 4/30/1998 5.60 6.00

16-D MS16D-98_Q4 DEEP 1998 10/29/1998 4.40 4.90

16-D MS-16D-99_R04 DEEP 1999 4/21/1999 4.30 2.50

16-D MS-16D-99_R11 DEEP 1999 11/4/1999 5.30 3.90

16-D MS-16D-00_R10 DEEP 2000 10/10/2000 0.00 2.90

16-D MS16D-01_R11 DEEP 2001 11/29/2001 5.80 4.90

16-D MS16D-03_R03 DEEP 2003 3/13/2003 6.20 3.65

16-D MS16D-03_R10 DEEP 2003 10/13/2003 8.20 3.74

16-D MS16D-04_R09 DEEP 2004 9/29/2004 6.00 2.10

16-D MS16D-05_R11 DEEP 2005 11/11/2005 5.00 2.57

16-D MS16D-20061016 DEEP 2006 10/16/2006 5.60 2.70

16-D MS16D_20071019 DEEP 2007 10/19/2007 5.20 2.71

16-D MS16D_20081022 DEEP 2008 10/22/2008 6.50 2.48

16-D MS16D_20090929 DEEP 2009 9/29/2009 6.00 2.85

16-D MS16D_20101021 DEEP 2010 10/21/2010 5.60 3.14

16-D MS16D_20111107 DEEP 2011 11/7/2011 4.0 4.78
1-D 1-D-83_R10 DEEP 1983 10/1/1983 0.00 0.00

1-D 1-D-84_R04 DEEP 1984 4/1/1984 0.00 0.00

1-D 1-D-84_R10 DEEP 1984 10/1/1984 0.00 0.00

1-D 1-D-85_R01 DEEP 1985 1/1/1985 0.00 0.00

1-D 1-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

1-D 1-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

1-D M01D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

1-D 1-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

1-D M01D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

1-D M01D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

1-D M01D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

1-D MS01D-95_R11 DEEP 1995 11/20/1995 0.00 0.80

1-D MS01D-96-R01 DEEP 1996 1/15/1996 0.00 0.00

1-D MS01D-96_R10 DEEP 1996 10/9/1996 0.00 0.00

1-D MS01D-97_R02 DEEP 1997 2/3/1997 1.50 1.20

1-D MS-01D-97_R03 DEEP 1997 3/31/1997 15.00 2.20

1-D MS01D-97_R10 DEEP 1997 10/14/1997 16.00 1.70

1-D MS01D-97_R10-AVG DEEP 1997 10/14/1997 11.35 1.70

1-D MS01D-97_R10-D DEEP 1997 10/14/1997 6.70 0.00

1-D MS01D-98_Q2 DEEP 1998 4/28/1998 22.00 2.00

1-D MS01D-98_Q4 DEEP 1998 10/28/1998 21.00 0.00

1-D MS-01D-99_R04 DEEP 1999 4/20/1999 36.00 1.30

1-D MS-01D-99_R11 DEEP 1999 11/3/1999 39.00 1.70

1-D MS-01D-00_R10 DEEP 2000 10/16/2000 0.00 5.50

1-D MS1D-01_R11 DEEP 2001 11/28/2001 46.00 1.80

1-D MS1D-03_R03 DEEP 2003 3/13/2003 60.00 1.30

1-D MS01D-04_R09 DEEP 2004 9/22/2004 38.00 1.40

1-D MS01D-20061012 DEEP 2006 10/12/2006 21.00 1.80
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2-D 2-D-83_R10 DEEP 1983 10/1/1983 0.00 0.00

2-D 2-D-84_R04 DEEP 1984 4/1/1984 0.00 0.00

2-D 2-D-84_R10 DEEP 1984 10/1/1984 0.00 0.00

2-D 2-D-85_R01 DEEP 1985 1/1/1985 0.00 0.00

2-D 2-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

2-D 2-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

2-D M02D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

2-D 2-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

2-D M02D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

2-D M02D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

2-D M02D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

2-D MS02D-95_R11 DEEP 1995 11/21/1995 0.70 1.00

2-D MS02D-96-R01 DEEP 1996 1/15/1996 0.00 0.70

2-D GWU-MS02D-R10_96 DEEP 1996 10/10/1996 0.00 0.00

2-D MS-02D-97_R04 DEEP 1997 4/2/1997 0.00 1.80

2-D MS02D-97_R10 DEEP 1997 10/15/1997 0.00 3.70

2-D MS02D-98_Q2 DEEP 1998 4/29/1998 0.00 3.10

2-D MS02D-98_Q4 DEEP 1998 10/29/1998 0.00 2.50

2-D MS-02D-99_R04 DEEP 1999 4/21/1999 0.00 2.10

2-D MS-02D-99_R11 DEEP 1999 11/3/1999 0.00 3.10

2-D MS-02D-99_R11-DIF DEEP 1999 11/3/1999 0.00 2.80

2-D MS2D-03_R03 DEEP 2003 3/13/2003 0.70 3.30

2-D MS2D-03_R03-AVG DEEP 2003 3/13/2003 24.85 2.09

2-D MS2D-03_R03-D DEEP 2003 3/13/2003 49.00 0.88

2-D MS02D-04_R09 DEEP 2004 9/23/2004 0.00 4.10

2-D MS02D-20061016 DEEP 2006 10/16/2006 0.80 4.10

2-D MS02D_20071019 DEEP 2007 10/19/2007 0.77 4.32

2-D MS02D_20081021 DEEP 2008 10/21/2008 0.46 3.93

2-D MS02D_20090924 DEEP 2009 9/24/2009 1.10 4.37

2-D MS02D_20111115 DEEP 2011 11/15/2011 0.62 3.82

3-D 3-D-83_R10 DEEP 1983 10/1/1983 0.00 0.00

3-D 3-D-84_R04 DEEP 1984 4/1/1984 0.00 0.00

3-D 3-D-84_R10 DEEP 1984 10/1/1984 0.00 0.00

3-D 3-D-85_R01 DEEP 1985 1/1/1985 0.00 0.00

3-D 3-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

3-D 3-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

3-D M03D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

3-D 3-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

3-D M03D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

3-D M03D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

3-D M03D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

4-D 4-D-83_R10 DEEP 1983 10/1/1983 0.00 0.00

4-D 4-D-84_R04 DEEP 1984 4/1/1984 0.00 0.00

4-D 4-D-84_R10 DEEP 1984 10/1/1984 0.00 0.00

4-D 4-D-85_R01 DEEP 1985 1/1/1985 0.00 0.00

4-D 4-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

4-D 4-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

4-D M04D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

4-D 4-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

4-D M04D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

4-D M04D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

4-D M04D-91_R02 DEEP 1991 2/1/1991 0.00 0.00
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4-D MS04D-94_R08 DEEP 1994 8/16/1994 0.00 0.00

4-D MS04D-94_R11A DEEP 1994 11/16/1994 0.00 0.00

4-D MS04D-95_R02B DEEP 1995 2/15/1995 0.00 0.00

4-D MS04D-95_R05 DEEP 1995 5/23/1995 0.00 0.00

4-D MS04D-95_R08 DEEP 1995 8/15/1995 0.00 0.40

4-D MS04D-95_R11 DEEP 1995 11/21/1995 0.00 0.00

4-D MS04D-96-R01 DEEP 1996 1/15/1996 0.00 0.00

4-D MS04D-96_R10 DEEP 1996 10/10/1996 0.00 0.00

4-D MS-04D-97_R04 DEEP 1997 4/1/1997 0.00 2.10

4-D MS04D-97_R10 DEEP 1997 10/10/1997 0.00 0.00

4-D MS04D-98_Q2 DEEP 1998 4/29/1998 0.00 2.50

4-D MS04D-98_Q4 DEEP 1998 10/31/1998 0.00 2.50

4-D MS-04D-99_R04 DEEP 1999 4/21/1999 0.00 2.20

4-D MS-04D-99_R11 DEEP 1999 11/3/1999 0.00 3.80

4-D MS4D-03_R03 DEEP 2003 3/12/2003 1.30 2.80

4-D MS04D-04_R09 DEEP 2004 9/21/2004 4.90 2.80

4-D MS04D-04_R09-AVG DEEP 2004 9/21/2004 5.10 2.70

4-D MS04D-04_R09-D DEEP 2004 9/21/2004 5.30 2.60

4-D MS04D-20061010 DEEP 2006 10/10/2006 5.00 3.28

4-D MS04D_20081020 DEEP 2008 10/20/2008 4.60 2.96

4-D MS04D_20090923 DEEP 2009 9/23/2009 3.40 2.95

4-D MS04D_20101007 DEEP 2010 10/7/2010 1.90 2.55

4-D MS04D_20111107 DEEP 2011 11/7/2011 1.2 2.97
5-D 5-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

5-D 5-D-86_R04 DEEP 1986 4/1/1986 0.00 0.00

5-D 5-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

5-D M05D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

5-D 5-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

5-D M05D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

5-D M05D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

5-D M05D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

5-D MS05D_20071017 DEEP 2007 10/17/2007 0.14 0.22

5-D MS05D_20071017-AVG DEEP 2007 10/17/2007 0.15 0.23

5-D MS05D_20071017-D DEEP 2007 10/17/2007 0.16 0.23

5-D MS05D_20081017 DEEP 2008 10/17/2008 0.08 0.05

5-D MS05D_20090922 DEEP 2009 9/22/2009 0.46 0.29

5-D MS05D_20101007 DEEP 2010 10/7/2010 0.41 0.28

5-D MS05D_20111101 DEEP 2011 11/1/2011 1.4 0.34
6-D 6-D-85_R06 DEEP 1985 6/1/1985 0.00 0.00

6-D 6-D-86_R04 DEEP 1986 4/1/1986 0.00 0.00

6-D 6-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

6-D M06D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

6-D 6-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

6-D M06D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

6-D M06D-90_R11 DEEP 1990 11/1/1990 0.00 0.00

6-D M06D-90_R11-AVG DEEP 1990 11/1/1990 0.00 0.00

6-D M06D-90_R11-D DEEP 1990 11/1/1990 0.00 0.00

6-D M06D-91_R02 DEEP 1991 2/1/1991 0.00 0.00

6-D M06D-91_R02-AVG DEEP 1991 2/1/1991 0.00 0.00

6-D M06D-91_R02-D DEEP 1991 2/1/1991 0.00 0.00

6-D MS06D-92_R10A DEEP 1992 10/7/1992 0.00 0.00

6-D MS06D-92_R10C DEEP 1992 10/21/1992 0.00 3.00
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6-D MS06D-92_R11 DEEP 1992 11/3/1992 0.00 2.00

6-D MS06D-92_R11-AVG DEEP 1992 11/3/1992 0.60 2.00

6-D MS06D-92_R11-D DEEP 1992 11/3/1992 0.60 2.00

6-D MS06D-92_R12 DEEP 1992 12/10/1992 0.00 3.00

6-D MS06D-93_R02 DEEP 1993 2/10/1993 0.00 0.00

6-D MS06D-93_R05 DEEP 1993 5/4/1993 0.00 0.00

6-D MS06D-93_R08 DEEP 1993 8/17/1993 0.00 0.00

6-D MS06D-93_R11 DEEP 1993 11/9/1993 0.00 0.00

6-D MS06D-94_R02A DEEP 1994 2/16/1994 0.00 0.70

6-D MS06D-94_R02A-AVG DEEP 1994 2/16/1994 0.00 0.70

6-D MS06D-94_R02A-D DEEP 1994 2/16/1994 0.00 0.00

6-D MS06D-94_R05 DEEP 1994 5/10/1994 0.00 0.70

6-D MS06D-94_R05-AVG DEEP 1994 5/10/1994 0.00 0.75

6-D MS06D-94_R05-D DEEP 1994 5/10/1994 0.00 0.80

6-D MS06D-94_R08 DEEP 1994 8/16/1994 0.00 0.00

6-D MS06D-94_R11A DEEP 1994 11/16/1994 0.00 1.00

6-D MS06D-95_R02B DEEP 1995 2/15/1995 0.00 1.00

6-D MS06D-95_R05 DEEP 1995 5/23/1995 0.00 1.00

6-D MS06D-95_R08 DEEP 1995 8/15/1995 0.00 0.90

6-D MS06D-95_R11 DEEP 1995 11/21/1995 0.00 0.70

6-D MS06D-96-R01 DEEP 1996 1/15/1996 0.00 0.00

6-D GWU-MS06D-R10_96 DEEP 1996 10/10/1996 0.00 0.00

6-D MS-06D-97_R04 DEEP 1997 4/1/1997 0.00 2.40

6-D MS06D-97_R10 DEEP 1997 10/15/1997 0.67 3.90

6-D MS06D-97_R10-AVG DEEP 1997 10/15/1997 0.99 286.95

6-D MS06D-97_R10-D DEEP 1997 10/15/1997 1.30 570.00

6-D MS06D-98_Q2 DEEP 1998 4/29/1998 0.00 4.40

6-D MS06D-98_Q4 DEEP 1998 10/29/1998 0.00 2.70

6-D MS-06D-99_R04 DEEP 1999 4/21/1999 0.59 2.40

6-D MS-06D-99_R11 DEEP 1999 11/3/1999 0.77 3.20

6-D MS-06D-00_R10 DEEP 2000 10/16/2000 0.00 1.40

6-D MS6D-01_R11 DEEP 2001 11/28/2001 1.20 2.70

6-D MS6D-01_R11-AVG DEEP 2001 11/28/2001 0.85 2.75

6-D MS6D-01_R11-D DEEP 2001 11/28/2001 0.00 2.80

6-D MS6D-03_R03 DEEP 2003 3/12/2003 1.20 2.80

6-D MS6D-03_R10 DEEP 2003 10/8/2003 3.10 3.28

6-D MS06D-04_R09 DEEP 2004 9/21/2004 4.30 2.60

6-D MS06D-05_R11 DEEP 2005 11/8/2005 2.40 3.27

6-D MS06D-20061011 DEEP 2006 10/11/2006 2.30 3.69

6-D MS06D_20071016 DEEP 2007 10/16/2007 2.40 3.15

6-D MS06D_20081020 DEEP 2008 10/20/2008 1.80 2.84

6-D MS06D_20090923 DEEP 2009 9/23/2009 1.50 2.83

6-D MS06D_20101007 DEEP 2010 10/7/2010 0.79 2.41

6-D MS06D20111108 DEEP 2011 11/8/2011 0.51 2.92
7-D 7-D-86_R04 DEEP 1986 4/1/1986 0.00 0.00

7-D 7-D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

7-D M07D-86_R11 DEEP 1986 11/1/1986 0.00 0.00

7-D 7-D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

7-D M07D-88_R01 DEEP 1988 1/1/1988 0.00 0.00

7-D M07D-90_R11 DEEP 1990 11/1/1990 0.00 13.00

7-D M07D-91_R02 DEEP 1991 2/1/1991 0.00 10.00

7-D M07D-91_R02-AVG DEEP 1991 2/1/1991 0.00 10.00
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7-D M07D-91_R02-D DEEP 1991 2/1/1991 0.00 10.00

7-D MS07D-95_R11 DEEP 1995 11/21/1995 0.00 0.00

7-D MS07D-96-R01 DEEP 1996 1/15/1996 0.00 0.00

7-D GWU-MS07D-R10_96 DEEP 1996 10/11/1996 0.00 2.40

7-D MS07D-97_R02 DEEP 1997 2/4/1997 0.00 2.20

7-D MS07D-97_R04 DEEP 1997 4/2/1997 0.00 6.00

7-D MS07D-97_R10 DEEP 1997 10/15/1997 0.00 6.30

7-D MS7D-98_Q2 DEEP 1998 4/30/1998 0.00 4.60

7-D MS07D-98_Q4 DEEP 1998 10/29/1998 0.00 3.50

7-D MS-07D-99_R04 DEEP 1999 4/22/1999 0.00 3.10

7-D MS-07D-99_R11 DEEP 1999 11/3/1999 0.00 4.40

7-D MS-07D-99_R11-DIF DEEP 1999 11/3/1999 0.00 0.00

7-D MS-07D-00_R10 DEEP 2000 10/16/2000 0.00 1.70

7-D MS-07D-00_R10-AVG DEEP 2000 10/16/2000 0.00 1.65

7-D MS-07D-00_R10-D DEEP 2000 10/16/2000 0.00 1.60

7-D MS7D-01_R11 DEEP 2001 11/29/2001 0.00 2.10

7-D MS7D-03_R03 DEEP 2003 3/12/2003 0.00 2.10

7-D MS7D-03_R03-AVG DEEP 2003 3/12/2003 0.00 2.10

7-D MS7D-03_R03-D DEEP 2003 3/12/2003 0.00 2.10

7-D MS7D-03_R10 DEEP 2003 10/10/2003 0.00 2.10

7-D MS07D-04_R09 DEEP 2004 9/24/2004 0.00 2.70

7-D MS07D-05_R11 DEEP 2005 11/9/2005 0.00 2.50

7-D MS07D-20061013 DEEP 2006 10/13/2006 0.00 2.30

7-D MS07D_20071018 DEEP 2007 10/18/2007 0.00 2.58

7-D MS07D_20081017 DEEP 2008 10/17/2008 0.00 2.65

7-D MS07D_20090924 DEEP 2009 9/24/2009 0.00 2.55

7-D MS07D_20101014-AVG DEEP 2010 10/14/2010 0.00 2.47

7-D MS07D_20111103 DEEP 2011 11/3/2011 0.00 2.56
8-D 8-D-86_R04 DEEP 1986 4/1/1986 0.00 39.00

8-D 8-D-86_R11 DEEP 1986 11/1/1986 0.00 96.00

8-D M08D-86_R11 DEEP 1986 11/1/1986 0.00 96.00

8-D 8-D-88_R01 DEEP 1988 1/1/1988 0.00 54.00

8-D M08D-88_R01 DEEP 1988 1/1/1988 0.00 54.00

8-D M08D-90_R11 DEEP 1990 11/1/1990 0.00 66.00

8-D M08D-91_R02 DEEP 1991 2/1/1991 1.00 92.00

8-D MS08D-92_R10A DEEP 1992 10/7/1992 79.00 120.00

8-D MS08D-92_R10A-AVG DEEP 1992 10/7/1992 139.50 120.00

8-D MS08D-92_R10A-D DEEP 1992 10/7/1992 200.00 120.00

8-D MS08D-92_R10C DEEP 1992 10/20/1992 0.00 0.00

8-D MS08D-92_R11 DEEP 1992 11/5/1992 0.00 82.00

8-D MS08D-92_R12 DEEP 1992 12/9/1992 0.00 54.00

8-D MS08D-93_R05 DEEP 1993 5/6/1993 0.00 0.00

8-D MS08D-93_R08 DEEP 1993 8/18/1993 0.00 0.00

8-D MS08D-93_R11 DEEP 1993 11/10/1993 0.00 40.00

8-D MS08D-94_R02A DEEP 1994 2/17/1994 0.00 35.00

8-D MS08D-94_R05 DEEP 1994 5/11/1994 0.00 28.00

8-D MS08D-94_R08 DEEP 1994 8/17/1994 0.00 22.00

8-D MS08D-94_R11B DEEP 1994 11/21/1994 0.00 31.00

8-D MS08D-95_R02B DEEP 1995 2/16/1995 0.00 28.00

8-D MS08D-95_R05 DEEP 1995 5/25/1995 0.00 14.00

8-D MS08D-95_R08 DEEP 1995 8/17/1995 0.00 15.00

8-D MS08D-95_R08-AVG DEEP 1995 8/17/1995 0.00 14.50
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8-D MS08D-95_R08-D DEEP 1995 8/17/1995 0.00 14.00

8-D MS08D-95_R11 DEEP 1995 11/22/1995 0.00 20.00

8-D MS08D-96-R01 DEEP 1996 1/15/1996 0.00 30.00

8-D GWU-MS08D-R10_96 DEEP 1996 10/14/1996 0.00 19.40

8-D MS08D-97_R02 DEEP 1997 2/5/1997 0.80 52.00

8-D MS08D-97_R04 DEEP 1997 4/3/1997 4.00 12.00

8-D MS08D-97_R10 DEEP 1997 10/16/1997 4.60 17.00

8-D MS08D-98_Q2 DEEP 1998 4/30/1998 4.60 12.00

8-D MS08D-98_Q4 DEEP 1998 10/30/1998 4.20 9.70

8-D MS-08D-99_R04 DEEP 1999 4/22/1999 5.80 11.00

8-D MS-08D-99_R11 DEEP 1999 11/4/1999 5.50 12.00

8-D MS-08D-99_R11-DIF DEEP 1999 11/4/1999 5.00 52.00

8-D MS-08D-99_R11-DIF-AVG DEEP 1999 11/4/1999 2.75 52.00

8-D MS-08D-99_R11-DIF-D DEEP 1999 11/4/1999 0.00 52.00

8-D MS-08D-00_R10 DEEP 2000 10/24/2000 0.00 37.00

8-D MS8D-01_R12 DEEP 2001 12/4/2001 5.20 5.60

8-D MS8D-03_R03 DEEP 2003 3/18/2003 7.70 6.47

8-D MS8D-03_R10 DEEP 2003 10/14/2003 9.70 6.67

8-D MS08D-04_R09 DEEP 2004 9/29/2004 8.80 5.10

8-D MS08D-05_R11 DEEP 2005 11/14/2005 11.00 6.04

8-D MS08D-05_R11-AVG DEEP 2005 11/14/2005 10.50 5.94

8-D MS08D-05_R11-D DEEP 2005 11/14/2005 10.00 5.84

8-D MS08D-20061020 DEEP 2006 10/20/2006 12.00 4.50

8-D MS08D_20071024 DEEP 2007 10/24/2007 10.00 3.94

8-D MS08D_20081023 DEEP 2008 10/23/2008 9.90 3.50

8-D MS08D_20090930 DEEP 2009 9/30/2009 10.00 2.77

8-D MS08D_20101022 DEEP 2010 10/22/2010 5.90 5.02

8-D MS08D_20111108 DEEP 2011 11/8/2011 3.7 5.36
9-D 9-D-86_R04 DEEP 1986 4/1/1986 0.00 13.00

9-D 9-D-86_R11 DEEP 1986 11/1/1986 0.00 56.00

9-D M09D-86_R11 DEEP 1986 11/1/1986 0.00 56.00

9-D 9-D-88_R01 DEEP 1988 1/1/1988 0.00 12.00

9-D M09D-88_R01 DEEP 1988 1/1/1988 0.00 12.00

9-D M09D-90_R11 DEEP 1990 11/1/1990 2.00 8.00

9-D M09D-91_R02 DEEP 1991 2/1/1991 3.00 7.00

9-D M09D-91_R02-AVG DEEP 1991 2/1/1991 3.00 7.00

9-D M09D-91_R02-D DEEP 1991 2/1/1991 3.00 7.00

9-D MS09D-92_R10A DEEP 1992 10/7/1992 2.00 7.00

9-D MS09D-92_R10A-AVG DEEP 1992 10/7/1992 1.35 6.50

9-D MS09D-92_R10A-D DEEP 1992 10/7/1992 0.70 6.00

9-D MS09D-92_R10C DEEP 1992 10/20/1992 2.00 23.00

9-D MS09D-92_R10C-AVG DEEP 1992 10/20/1992 3.00 24.00

9-D MS09D-92_R10C-D DEEP 1992 10/20/1992 4.00 25.00

9-D MS09D-92_R11 DEEP 1992 11/5/1992 3.00 14.00

9-D MS09D-92_R12 DEEP 1992 12/9/1992 4.00 11.00

9-D MS09D-93_R02 DEEP 1993 2/10/1993 2.00 9.00

9-D MS09D-93_R05 DEEP 1993 5/5/1993 1.00 5.00

9-D MS09D-93_R08 DEEP 1993 8/17/1993 0.90 7.00

9-D MS09D-93_R11 DEEP 1993 11/9/1993 0.90 7.00

9-D MS09D-94_R02A DEEP 1994 2/16/1994 1.00 7.00

9-D MS09D-94_R05 DEEP 1994 5/10/1994 0.90 5.00

9-D MS09D-94_R08 DEEP 1994 8/16/1994 0.00 4.00
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9-D MS09D-94_R11A DEEP 1994 11/18/1994 1.00 5.00

9-D MS09D-95_R02B DEEP 1995 2/15/1995 0.90 4.00

9-D MS09D-95_R05 DEEP 1995 5/24/1995 0.00 2.00

9-D MS09D-95_R08 DEEP 1995 8/16/1995 0.80 2.00

9-D MS09D-95_R11 DEEP 1995 11/21/1995 0.90 3.00

9-D MS09D-96-R01 DEEP 1996 1/15/1996 0.50 1.00

9-D GWU-MS09D-R10_96 DEEP 1996 10/10/1996 0.00 1.70

9-D MS-09D-97_R04 DEEP 1997 4/1/1997 4.10 13.00

9-D MS09D-97_R10 DEEP 1997 10/15/1997 3.90 12.00

9-D MS09D-98_Q2 DEEP 1998 4/29/1998 3.60 14.00

9-D MS09D-98_Q4 DEEP 1998 10/29/1998 3.00 9.50

9-D MS-09D-99_R04 DEEP 1999 4/21/1999 2.20 8.30

9-D MS-09D-99_R11 DEEP 1999 11/3/1999 2.30 9.10

9-D MS-09D-99_R11-DIF DEEP 1999 11/3/1999 2.20 10.00

9-D MS-09D-00_R10 DEEP 2000 10/24/2000 1.30 7.20

9-D MS9D-01_R12 DEEP 2001 12/3/2001 1.70 4.40

9-D MS9D-03_R03 DEEP 2003 3/14/2003 1.50 2.00

9-D MS9D-03_R10 DEEP 2003 10/10/2003 1.60 1.60

9-D MS09D-04_R09 DEEP 2004 9/28/2004 1.20 2.10

9-D MS09D-05_R11 DEEP 2005 11/10/2005 1.20 2.00

9-D MS09D-20061017 DEEP 2006 10/17/2006 1.40 1.40

9-D MS09D_20071019 DEEP 2007 10/19/2007 1.40 1.90

9-D MS09D_20071019-AVG DEEP 2007 10/19/2007 1.35 1.90

9-D MS09D_20071019-D DEEP 2007 10/19/2007 1.30 1.90

9-D MS09D_20081020 DEEP 2008 10/20/2008 1.30 1.16

9-D MS09D_20090924 DEEP 2009 9/24/2009 1.20 1.20

9-D MS09D_20101014 DEEP 2010 10/14/2010 0.86 1.10

9-D MS09D_20111104 DEEP 2011 11/4/2011 0.72 0.65
AT-5B AT05B-95_R08 DEEP 1995 8/17/1995 3.00 8.00

AT-5B AT05B-95_R11 DEEP 1995 11/20/1995 2.00 6.00

AT-5B AT05B-96_R01 DEEP 1996 1/15/1996 0.00 8.00

AT-5B GWU-AT05B-R11_96 DEEP 1996 11/25/1996 0.00 37.00

AT-5B AT05B-97_R04 DEEP 1997 4/3/1997 3.50 22.00

AT-5B AT05B-97_R10 DEEP 1997 10/17/1997 0.00 36.00

AT-5B AT5B-98_Q2 DEEP 1998 4/30/1998 0.00 32.00

AT-5B AT05B-98_Q4 DEEP 1998 10/29/1998 2.20 25.00

AT-5B AT05B-99_R04 DEEP 1999 4/23/1999 4.00 22.00

AT-5B AT05B-99_R11 DEEP 1999 11/5/1999 2.10 26.00

AT-5B AT05B-00_R10 DEEP 2000 10/6/2000 3.20 24.00

AT-5B AT05B-01_R08 DEEP 2001 8/9/2001 0.00 12.60

AT-5B AT05B-01_R11 DEEP 2001 11/27/2001 2.30 9.80

AT-5B AT05B-03_R03 DEEP 2003 3/20/2003 0.78 3.40

AT-5B AT-5B-03_R07 DEEP 2003 7/15/2003 2.70 9.50

AT-5B AT05B-03_R10 DEEP 2003 10/16/2003 3.20 10.70

AT-5B AT-5B-04_R07 DEEP 2004 7/26/2004 2.30 15.20

AT-5B AT05B-04_R09 DEEP 2004 9/27/2004 2.10 18.90

AT-5B AT5B-05_R11 DEEP 2005 11/21/2005 2.00 18.90

AT-5B AT5B-20060518 DEEP 2006 5/18/2006 1.70 18.60

AT-5B AT05B-20061204 DEEP 2006 12/4/2006 2.00 26.00

AT-5B AT05B_20071030 DEEP 2007 10/30/2007 1.90 28.00

AT-5B AT05B_20081031 DEEP 2008 10/31/2008 1.80 26.00

AT-5B AT05B_20091007 DEEP 2009 10/7/2009 2.00 29.00

Page 10



2011_all_amr_res_Crosstab

AT-5B AT05B_20101102 DEEP 2010 11/2/2010 1.90 29.00

AT-5B AT05B_20110215 DEEP 2011 2/15/2011 2.00 27.00

AT-5B AT05B_20110609 DEEP 2011 6/9/2011 2.10 25.00

AT-5B AT05B_20110609-AVG DEEP 2011 6/9/2011 2.15 25.00

AT-5B AT05B_20110609-D DEEP 2011 6/9/2011 2.20 25.00

AT-5B AT05B_20110815 DEEP 2011 8/15/2011 2.00 24.00

AT-5B AT05B_20110815-AVG DEEP 2011 8/15/2011 2.05 24.50
AT-5B AT05B_20110815-D DEEP 2011 8/15/2011 2.10 25.00
AT-5B AT05B_20111102 DEEP 2011 11/2/2011 2.0 17.80
MS-28D 003-MS-28D-01 DEEP 1998 2/17/1998 5.90 11.50

MS-28D MS-28D-00_R10 DEEP 2000 10/21/2000 0.00 1.20

MS-28D MS28D-01_R12 DEEP 2001 12/7/2001 28.00 8.80

MS-28D MS28D-20061024 DEEP 2006 10/24/2006 61.00 4.29

MS-28D MS28D_20071023 DEEP 2007 10/23/2007 57.00 4.04

MS-28D MS28D_20081024 DEEP 2008 10/24/2008 41.00 3.28

MS-28D MS28D_20090928 DEEP 2009 9/28/2009 47.00 2.65

MS-28D MS28D_20101021 DEEP 2010 10/21/2010 27.00 3.67

MS-28D MS28D_20111111 DEEP 2011 11/11/2011 21 3.99
MS-28D MS28D_20111111-AVG DEEP 2011 11/11/2011 21.50 4.02
MS-28D MSD28D_20111111-D DEEP 2011 11/11/2011 22.00 4.05
MS-29D 003-MS-29D-01 DEEP 1998 2/16/1998 0.30 3.20

MS-29D MS29D-20061023 DEEP 2006 10/23/2006 3.40 3.54

MS-29D MS29D-20111109 DEEP 2011 11/9/2011 0.96 3.10

MS-30D 003-MS-30D-01 DEEP 1998 3/3/1998 5.00 1.60

MS-30D MS30D-20061027 DEEP 2006 10/27/2006 6.90 4.06

MS-30D MS30D-20061027-AVG DEEP 2006 10/27/2006 6.90 4.04

MS-30D MS30D-20061027-D DEEP 2006 10/27/2006 6.90 4.02

MS-30D MS30D-20111114 DEEP 2011 11/14/2011 2.10 3.96

MS-30I 003-MS-30I-01 DEEP 1998 2/24/1998 6.30 5.00

MS-30I MS-30I-00_R10 DEEP 2000 10/23/2000 2.90 3.80

MS-30I MS30I-01_R12 DEEP 2001 12/5/2001 1.40 12.00

MS-30I MS30I-20061027 DEEP 2006 10/27/2006 1.90 9.77

MS-30I MS30I_20071024 DEEP 2007 10/24/2007 1.70 5.85

MS-30I MS30I_20081028 DEEP 2008 10/28/2008 1.80 7.23

MS-30I MS30I_20091002 DEEP 2009 10/2/2009 1.60 3.57

MS-30I MS30I_20101027 DEEP 2010 10/27/2010 1.30 3.33

MS-30I MS30I_20111115 DEEP 2011 11/15/2011 1.7 5.43
MS-31D 003-MS-31D-01 DEEP 1998 2/26/1998 0.00 1.20

MS-31D MS31D-20061025 DEEP 2006 10/25/2006 0.56 2.18

MS-31D MS31D_20071017 DEEP 2007 10/17/2007 1.30 2.17

MS-31D MS31D_20081021 DEEP 2008 10/21/2008 2.20 2.29

MS-31D MS31D_20090923 DEEP 2009 9/23/2009 2.10 1.98

MS-31D MS31D_20101006 DEEP 2010 10/6/2010 2.10 2.22

MS-31D MS31D_20111108 DEEP 2011 11/8/2011 1.7 1.86
MS-32D 003-MS-32D-01 DEEP 1998 3/2/1998 0.00 5.70

MS-32D MS-32D-00_R10 DEEP 2000 10/24/2000 0.00 2.60

MS-32D MS32D-01_R12 DEEP 2001 12/6/2001 0.00 3.00

MS-32D MS32D-20061026 DEEP 2006 10/26/2006 2.60 4.15

MS-32D MS32D_20071018 DEEP 2007 10/18/2007 2.70 3.40

MS-32D MS32D_20081021 DEEP 2008 10/21/2008 2.10 3.03

MS-32D MS32D_20090923 DEEP 2009 9/23/2009 1.90 3.06

MS-32D MS32D_20101006 DEEP 2010 10/6/2010 1.30 4.13
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MS-32D MS32D_20111108 DEEP 2011 11/8/2011 0.79 6.30
MS-33D 003-MS-33D-01 DEEP 1998 2/26/1998 22.00 2.80

MS-33D MS-33D-00_R10 DEEP 2000 10/24/2000 18.00 3.60

MS-33D MS33D-01_R12 DEEP 2001 12/6/2001 13.00 3.30

MS-33D MS33D-20061026 DEEP 2006 10/26/2006 4.80 2.15

MS-33D MS33D_20071018 DEEP 2007 10/18/2007 4.30 1.91

MS-33D MS33D_20081021 DEEP 2008 10/21/2008 4.40 1.34

MS-33D MS33D_20090924 DEEP 2009 9/24/2009 3.80 1.46

MS-33D MS33D_20101011 DEEP 2010 10/11/2010 2.40 1.23

MS-33D MS33D_20111110 DEEP 2011 11/10/2011 2.30 1.25
MS-34D 057-MW-34D-01 DEEP 1999 12/2/1999 0.60 3.90

MS-34D MS34D-03_R03 DEEP 2003 3/12/2003 1.40 3.00

MS-34D MS34D-03_R10 DEEP 2003 10/8/2003 2.60 3.59

MS-34D MS34D-03_R10-AVG DEEP 2003 10/8/2003 2.65 3.64

MS-34D MS34D-03_R10-D DEEP 2003 10/8/2003 2.70 3.68

MS-34D MS34D-04_R09 DEEP 2004 9/22/2004 2.70 3.50

MS-34D MS34D-05_R11 DEEP 2005 11/8/2005 2.30 3.86

MS-34D MS34D-20061011 DEEP 2006 10/11/2006 2.30 3.77

MS-35D 057-MW-35D-01 DEEP 2000 1/6/2000 0.60 3.40

MS-35D MS-35D-00_R10 DEEP 2000 10/24/2000 0.00 0.00

MS-35D MS35D-01_R12 DEEP 2001 12/3/2001 0.00 3.20

MS-35D MS35D-03_R03 DEEP 2003 3/17/2003 0.00 6.03

MS-35D MS35D-03_R10 DEEP 2003 10/9/2003 0.40 7.87

MS-35D MS35D-04_R09 DEEP 2004 9/24/2004 0.00 14.00

MS-35D MS35D-04_R09-AVG DEEP 2004 9/24/2004 0.00 14.00

MS-35D MS35D-04_R09-D DEEP 2004 9/24/2004 0.00 14.00

MS-35D MS35D-05_R11 DEEP 2005 11/15/2005 0.37 22.88

MS-35D MS35D-20061019 DEEP 2006 10/19/2006 0.39 24.40

MS-35D MS35D_20071024 DEEP 2007 10/24/2007 0.43 20.10

MS-35D MS35D_20081028 DEEP 2008 10/28/2008 0.27 24.30

MS-35D MS35D_20091001 DEEP 2009 10/1/2009 0.46 16.20

MS-35D MS35D_20101026 DEEP 2010 10/26/2010 0.24 6.19

MS-35D MS35D_20110215 DEEP 2011 2/15/2011 0.31 9.52

MS-35D MS35D_20110509 DEEP 2011 5/9/2011 0.21 12.70

MS-35D MS35D_20110816 DEEP 2011 8/16/2011 0.00 13.99
MS-35D MS35D_20111114 DEEP 2011 11/14/2011 0.22 8.98
MS-36D 057-MW-36D-01 DEEP 1999 12/3/1999 1.00 4.50

MS-36D MS-36D-00_R10 DEEP 2000 10/21/2000 0.00 2.40

MS-36D MS36D-01_R12 DEEP 2001 12/4/2001 1.60 3.20

MS-36D MS36D-03_R03 DEEP 2003 3/18/2003 3.30 4.14

MS-36D MS36D-03_R06 DEEP 2003 6/11/2003 3.00 3.00

MS-36D MS36D-03_R10 DEEP 2003 10/15/2003 4.00 3.85

MS-36D MS36D-04_R03 DEEP 2004 3/24/2004 3.60 2.50

MS-36D MS36D-04_R09 DEEP 2004 9/28/2004 3.00 3.10

MS-36D MS36D-04_R09-AVG DEEP 2004 9/28/2004 2.95 3.35

MS-36D MS36D-04_R09-D DEEP 2004 9/28/2004 2.90 3.60

MS-36D MS36D-05_R11 DEEP 2005 11/11/2005 2.30 3.90

MS-36D MS36D-05_R11-AVG DEEP 2005 11/11/2005 2.25 3.71

MS-36D MS36D-05_R11-D DEEP 2005 11/11/2005 2.20 3.52

MS-36D MS36D-20060516 DEEP 2006 5/16/2006 2.10 3.80

MS-36D MS36D-20061017 DEEP 2006 10/17/2006 1.90 4.32

MS-36D MS36D_20071023 DEEP 2007 10/23/2007 1.40 6.18
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MS-36D MS36D_20081021 DEEP 2008 10/21/2008 1.40 7.58

MS-36D MS36D_20090928 DEEP 2009 9/28/2009 1.20 8.58

MS-36D MS36D_20101018 DEEP 2010 10/18/2010 0.82 12.71

MS-36D MS36D_20111116 DEEP 2011 11/16/2011 0.91 11.60
MS-40D 057-MW-40D-01 DEEP 1999 12/4/1999 2.00 20.00

MS-40D MS-40D-00_R10 DEEP 2000 10/23/2000 0.00 18.00

MS-40D MS40D-01_R12 DEEP 2001 12/3/2001 2.70 16.00

MS-40D MS40D-03_R03 DEEP 2003 3/17/2003 2.10 12.00

MS-40D MS40D-03_R10 DEEP 2003 10/9/2003 1.80 3.00

MS-40D MS40D-04_R09 DEEP 2004 9/29/2004 1.40 3.30

MS-40D MS40D-05_R11 DEEP 2005 11/11/2005 1.70 4.17

MS-40D MW40D-20061017 DEEP 2006 10/17/2006 1.60 3.65

MS-40D MW40D-20061017-AVG DEEP 2006 10/17/2006 1.55 3.62

MS-40D MW40D-20061017-D DEEP 2006 10/17/2006 1.50 3.59

MS-40D MS40D_20071023 DEEP 2007 10/23/2007 1.30 4.91

MS-40D MS40D_20071023-AVG DEEP 2007 10/23/2007 1.30 5.02

MS-40D MS40D_20071023-D DEEP 2007 10/23/2007 1.30 5.12

MS-40D MS40D_20081023 DEEP 2008 10/23/2008 1.20 2.50

MS-40D MS40D_20090928 DEEP 2009 9/28/2009 1.20 1.74

MS-40D MS40D_20101020-AVG DEEP 2010 10/20/2010 0.69 1.29

MS-40D MS40D_20111111 DEEP 2011 11/11/2011 0.56 1.56
MS-41D 057-MW-41D-01 DEEP 1999 12/1/1999 12.00 2.10

MS-41D MS41D-03_R03 DEEP 2003 3/13/2003 9.00 4.60

MS-41D MS41D-03_R06 DEEP 2003 6/11/2003 7.60 3.50

MS-41D MS41D-03_R10 DEEP 2003 10/13/2003 7.60 3.26

MS-41D MS41D-04_R03 DEEP 2004 3/24/2004 6.30 2.80

MS-41D MS41D-04_R09 DEEP 2004 9/29/2004 4.50 0.00

MS-41D MS41D-05_R11 DEEP 2005 11/11/2005 4.80 2.55

MS-41D MS41D-20060516 DEEP 2006 5/16/2006 5.80 2.79

MS-41D MS41D-20061018 DEEP 2006 10/18/2006 6.20 2.95

MS-41D MS41D_20081022 DEEP 2008 10/22/2008 6.30 3.01

MS-41D MS41D_20090929 DEEP 2009 9/29/2009 7.70 3.03

MS-41D MS41D_20101027 DEEP 2010 10/27/2010 8.90 2.81

MS-41D MS41S_20111116 DEEP 2011 11/16/2011 6.2 2.77
MS-43D 057-MW-43D-01 DEEP 1999 12/4/1999 0.60 3.90

MS-43D 057-MW-43D-01-AVG DEEP 1999 12/4/1999 0.60 3.90

MS-43D 057-MW-43D-01-D DEEP 1999 12/4/1999 0.60 3.90

MS-43D MS43D-03_R03 DEEP 2003 3/11/2003 1.10 3.00

MS-43D MS43D-03_R10 DEEP 2003 10/10/2003 8.00 3.34

MS-43D MS43D-04_R09 DEEP 2004 9/28/2004 5.80 3.20

MS-43D MS43D-05_R11 DEEP 2005 11/8/2005 2.00 2.41

MS-43D MS43D-20061012 DEEP 2006 10/12/2006 4.30 3.28

MS-43D MS43D_20071016 DEEP 2007 10/16/2007 3.40 3.17

MS-43D MS43D_20081015 DEEP 2008 10/15/2008 2.50 2.96

MS-43D MS43D_20090922 DEEP 2009 9/22/2009 1.30 3.05

MS-43D MS43D_20090922-AVG DEEP 2009 9/22/2009 1.30 3.06

MS-43D MS43D_20090922-D DEEP 2009 9/22/2009 1.30 3.06

MS-43D MS43D_20101006 DEEP 2010 10/6/2010 0.94 3.73

MS-43D MS43D_20111103 DEEP 2011 11/3/2011 1.1 3.30
MS-44D 057-MW-44D-01 DEEP 1999 11/15/1999 0.00 10.00

MS-44D MS-44D-00_R10 DEEP 2000 10/23/2000 0.00 2.00

MS-44D MS44D-01_R12 DEEP 2001 12/4/2001 0.00 11.80
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MS-44D MS44D-03_R03 DEEP 2003 3/19/2003 0.00 32.70

MS-44D MS44D-03_R03-AVG DEEP 2003 3/19/2003 0.00 32.70

MS-44D MS44D-03_R03-D DEEP 2003 3/19/2003 0.00 32.70

MS-44D MS44D-03_R10 DEEP 2003 10/15/2003 0.00 16.20

MS-44D MS44D-04_R09 DEEP 2004 9/30/2004 0.97 4.30

MS-44D MS44D-05_R11 DEEP 2005 11/15/2005 0.67 3.88

MS-44D MS44D-20061016 DEEP 2006 10/16/2006 0.27 6.04

MS-44D MS44D_20071022 DEEP 2007 10/22/2007 0.66 4.46

MS-44D MS44D_20081021 DEEP 2008 10/21/2008 0.67 5.25

MS-44D MS44D_20081021-AVG DEEP 2008 10/21/2008 0.66 5.23

MS-44D MS44D_20081021-D DEEP 2008 10/21/2008 0.65 5.20

MS-44D MS44D_20090923 DEEP 2009 9/23/2009 0.47 8.09

MS-44D MS44D_20101014 DEEP 2010 10/14/2010 0.29 8.51

MS-44D MS44D_20111103 DEEP 2011 11/3/2011 0.33 19.50
MS-47D 057-MW-47D-01 DEEP 1999 12/5/1999 4.50 6.30

MS-47D MS-47D-00_R10 DEEP 2000 10/21/2000 0.00 1.30

MS-47D MS47D-01_R12 DEEP 2001 12/3/2001 6.90 5.00

MS-47D MS47D-01_R12-AVG DEEP 2001 12/3/2001 6.75 5.15

MS-47D MS47D-01_R12-D DEEP 2001 12/3/2001 6.60 5.30

MS-47D MS47D-03_R03 DEEP 2003 3/17/2003 6.00 3.81

MS-47D MS47D-03_R10 DEEP 2003 10/13/2003 8.80 4.71

MS-47D MS47D-04_R09 DEEP 2004 9/29/2004 6.10 2.80

MS-47D MS47D-05_R11 DEEP 2005 11/11/2005 7.20 3.32

MS-47D MS47D-20061020 DEEP 2006 10/20/2006 7.70 3.26

MS-47D MS47D-20061020-AVG DEEP 2006 10/20/2006 7.65 3.32

MS-47D MS47D-20061020-D DEEP 2006 10/20/2006 7.60 3.37

MS-47D MS47D_20071023 DEEP 2007 10/23/2007 7.10 3.59

MS-47D MS47D_20081023 DEEP 2008 10/23/2008 7.70 3.20

MS-47D MS47D_20090930 DEEP 2009 9/30/2009 8.90 3.42

MS-47D MS47D_20101028 DEEP 2010 10/28/2010 7.70 3.08

MS-47D MS47D_20111107 DEEP 2011 11/7/2011 6.6 2.82
MS-49D 057-MW-49D-01 DEEP 1999 12/5/1999 3.40 0.00

MS-49D MS-49D-00_R10 DEEP 2000 10/10/2000 2.10 0.00

MS-49D MS-49D-00_R10-AVG DEEP 2000 10/10/2000 2.15 0.00

MS-49D MS-49D-00_R10-D DEEP 2000 10/10/2000 2.20 0.00

MS-49D MS49D-01_R11 DEEP 2001 11/28/2001 2.20 0.00

MS-49D MS49D-03_R03 DEEP 2003 3/11/2003 1.50 1.10

MS-49D MS49D-03_R10 DEEP 2003 10/7/2003 1.20 0.00

MS-49D MS49D-04_R09 DEEP 2004 9/28/2004 0.82 0.00

MS-49D MS49D-05_R11 DEEP 2005 11/8/2005 1.40 1.55

MS-49D MS49D-20061012 DEEP 2006 10/12/2006 0.61 0.25

MS-49D MS49D_20071017 DEEP 2007 10/17/2007 0.47 0.16

MS-49D MS49D_20081015 DEEP 2008 10/15/2008 0.61 0.17

MS-49D MS49D_20090923 DEEP 2009 9/23/2009 0.46 0.23

MS-49D MS49D_20101011 DEEP 2010 10/11/2010 0.38 0.37

MS-49D MS49D_20111102 DEEP 2011 11/2/2011 0.49 1.10
MS-52D 057-MW-52D-01 DEEP 1999 12/1/1999 2.50 0.00

MS-52D MS-52D-00_R10 DEEP 2000 10/5/2000 1.70 0.00

MS-52D MS52D-01_R11 DEEP 2001 11/28/2001 1.50 0.00

MS-52D MS52D_20081014 DEEP 2008 10/14/2008 0.41 0.00

MS-52D MS52D_20090922 DEEP 2009 9/22/2009 0.38 0.00

MS-52D MS52_D_20101007 DEEP 2010 10/7/2010 0.30 0.00
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MS-52D MS52D_20111101 DEEP 2011 11/1/2011 0.24 0.00
USGS-10 MSUSGS10-04_R09 DEEP 2004 9/28/2004 11.00 4.00

USGS-10 USGS10_20071026 DEEP 2007 10/26/2007 11.00 3.11

USGS-10 USGS10_20081023 DEEP 2008 10/23/2008 11.00 2.08

USGS-10 USGS10_20090925 DEEP 2009 9/25/2009 11.00 2.79

USGS-10 USGS10_20090925-AVG DEEP 2009 9/25/2009 11.00 2.28

USGS-10 USGS10_20090925-D DEEP 2009 9/25/2009 11.00 1.76

USGS-10 USGS10_20101013 DEEP 2010 10/13/2010 6.20 1.09

USGS-10 USGS10_20111103 DEEP 2011 11/3/2011 5.6 0.97
10-IS M10IR-90_R11 INTERMED 1990 11/1/1990 0.00 0.00

10-IS M10I-91_R02 INTERMED 1991 2/1/1991 0.00 0.00

10-IS MS10I-95_R11 INTERMED 1995 11/20/1995 0.00 3.00

10-IS MS10I-96-R01 INTERMED 1996 1/15/1996 0.00 2.00

10-IS MS10I-96_R10 INTERMED 1996 10/9/1996 0.00 2.90

10-IS MS10I-97_R10 INTERMED 1997 10/14/1997 1.10 15.00

10-IS MS10I-98_Q2 INTERMED 1998 4/28/1998 0.00 10.00

10-IS MS10I-98_Q4 INTERMED 1998 10/28/1998 0.00 10.00

10-IS MS10I-98_Q4-AVG INTERMED 1998 10/28/1998 0.00 10.00

10-IS MS10I-98_Q4-D INTERMED 1998 10/28/1998 0.00 10.00

10-IS MS-10I-99_R04 INTERMED 1999 4/20/1999 0.00 7.10

10-IS MS-10I-99_R04-AVG INTERMED 1999 4/20/1999 0.00 7.25

10-IS MS-10I-99_R04-D INTERMED 1999 4/20/1999 0.00 7.40

10-IS MS-10I-99_R11 INTERMED 1999 11/3/1999 0.00 7.20

10-IS MS-10I-99_R11-AVG INTERMED 1999 11/3/1999 0.00 7.30

10-IS MS-10I-99_R11-D INTERMED 1999 11/4/1999 0.00 7.40

10-IS MS10IS-03_R03 INTERMED 2003 3/12/2003 0.00 13.00

10-IS MS10IS-04_R09 INTERMED 2004 9/21/2004 0.00 0.00

10-IS MS10IS-20061010 INTERMED 2006 10/10/2006 0.00 1.90

10-IS MS10IS_20071016 INTERMED 2007 10/16/2007 0.00 1.30

10-IS MS10IS_20081017 INTERMED 2008 10/17/2008 0.00 0.87

10-IS MS10IS_20090922 INTERMED 2009 9/22/2009 0.00 0.99

10-IS MS10IS_20101005 INTERMED 2010 10/5/2010 0.00 1.20

10-IS MS10IS_20111101 INTERMED 2011 11/1/2011 0.61 0.59
11-S 11-S-85_R06 INTERMED 1985 6/1/1985 0.00 36.00

11-S 11-S-86_R01 INTERMED 1986 1/1/1986 0.00 34.00

11-S 11-S-86_R11 INTERMED 1986 11/1/1986 0.00 44.00

11-S M11S-86_R11 INTERMED 1986 11/1/1986 0.00 44.00

11-S 11-S-88_R01 INTERMED 1988 1/1/1988 0.00 11.00

11-S M11S-88_R01 INTERMED 1988 1/1/1988 0.00 11.00

11-S M11S-90_R11 INTERMED 1990 11/1/1990 0.00 3.00

11-S M11S-91_R02 INTERMED 1991 2/1/1991 0.00 0.00

11-S MS11S-03_R03 INTERMED 2003 3/19/2003 0.00 476.00

11-S MS11S-05_R11 INTERMED 2005 11/18/2005 0.00 134.00

11-S MS11S-20061019 INTERMED 2006 10/19/2006 0.00 235.00

11-S MS11S_20101025-AVG INTERMED 2010 10/25/2010 0.00 152.00

11-S MS11S_20111115 INTERMED 2011 11/15/2011 0.00 138.50
12-IS MS12I-95_R11 INTERMED 1995 11/22/1995 0.00 2.00

12-IS MS12I-96-R01 INTERMED 1996 1/15/1996 0.00 10.00

12-IS GWU-MS12I-R10_96 INTERMED 1996 10/14/1996 0.00 510.00

12-IS MS12I-97_R04 INTERMED 1997 4/3/1997 0.00 210.00

12-IS MS12I-97_R10 INTERMED 1997 10/16/1997 0.00 500.00

12-IS MS12I-98_Q2 INTERMED 1998 4/30/1998 0.00 230.00
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12-IS MS12I-98_Q4 INTERMED 1998 10/30/1998 0.00 130.00

12-IS MS-12I-99_R04 INTERMED 1999 4/22/1999 0.00 210.00

12-IS MS-12I-99_R11 INTERMED 1999 11/5/1999 0.00 150.00

12-IS MS-12IS-00_R10 INTERMED 2000 10/16/2000 0.00 32.00

12-IS MS12IS-01_R12 INTERMED 2001 12/4/2001 0.00 247.00

12-IS MS12IS-03_R03 INTERMED 2003 3/18/2003 0.00 201.00

12-IS MS12IS-03_R10 INTERMED 2003 10/10/2003 0.00 151.00

12-IS MS12IS-04_R10 INTERMED 2004 10/1/2004 0.00 117.00

12-IS MS12IS-05_R11 INTERMED 2005 11/16/2005 0.00 152.00

12-IS MS12IS-20061019 INTERMED 2006 10/19/2006 0.00 140.00

12-IS MS12IS-20061019-AVG INTERMED 2006 10/19/2006 0.00 143.00

12-IS MS12IS-20061019-D INTERMED 2006 10/19/2006 0.00 146.00

12-IS MS12IS_20071024 INTERMED 2007 10/24/2007 0.00 133.00

12-IS MS12IS_20081028 INTERMED 2008 10/28/2008 0.00 145.00

12-IS MS12IS_20090930 INTERMED 2009 9/30/2009 0.00 143.00

12-IS MS12IS_20101025 INTERMED 2010 10/25/2010 0.00 150.00

12-IS MS12IS_20111115 INTERMED 2011 11/15/2011 0.00 106.00
12-IS MS12IS_20111115-AVG INTERMED 2011 11/15/2011 0.00 111.50
12-IS MS12IS_2011115-D INTERMED 2011 11/15/2011 0.00 117.00
13-IS MS13IS-03_R03 INTERMED 2003 3/20/2003 0.00 185.00

13-IS MS13IS-03_R10 INTERMED 2003 10/10/2003 0.00 56.00

13-IS MS13IS-04_R09 INTERMED 2004 9/28/2004 0.00 19.50

13-IS MS13IS-05_R11 INTERMED 2005 11/9/2005 35.00 2.34

13-IS MS13IS-20061016 INTERMED 2006 10/16/2006 0.00 8.60

13-IS MS13IS_20071022 INTERMED 2007 10/22/2007 0.00 145.00

13-IS MS13IS_20081027 INTERMED 2008 10/27/2008 0.00 7.90

13-IS MS13IS_20090929 INTERMED 2009 9/29/2009 0.00 3.99

13-IS MS13IS_20101021 INTERMED 2010 10/21/2010 0.26 83.00

13-IS MS13IS_20110509 INTERMED 2011 5/9/2011 0.00 4.46

13-IS MS13IS_20110815 INTERMED 2011 8/15/2011 0.00 2.69
13-IS MS13IS_20111115 INTERMED 2011 11/15/2011 0.00 2.33
15-IS MS15I-92_R10A INTERMED 1992 10/8/1992 0.00 0.00

15-IS MS15I-92_R10C INTERMED 1992 10/21/1992 0.00 68.00

15-IS MS15I-92_R11 INTERMED 1992 11/5/1992 0.00 68.00

15-IS MS15I-92_R12 INTERMED 1992 12/9/1992 0.00 44.00

15-IS MS15I-93_R02 INTERMED 1993 2/10/1993 0.00 20.00

15-IS MS15I-93_R05 INTERMED 1993 5/5/1993 0.00 9.00

15-IS MS15I-93_R08 INTERMED 1993 8/17/1993 0.00 1.00

15-IS MS15I-93_R11 INTERMED 1993 11/9/1993 0.00 1.00

15-IS MS15I-94_R02A INTERMED 1994 2/17/1994 0.00 2.00

15-IS MS15I-94_R05 INTERMED 1994 5/11/1994 0.00 2.00

15-IS MS15I-94_R08 INTERMED 1994 8/17/1994 0.00 0.00

15-IS MS15I-94_R11A INTERMED 1994 11/18/1994 0.00 2.00

15-IS MS15I-95_R02B INTERMED 1995 2/16/1995 0.00 1.00

15-IS MS15I-95_R05 INTERMED 1995 5/24/1995 0.00 2.00

15-IS MS15I-95_R08 INTERMED 1995 8/16/1995 0.00 2.00

15-IS MS15I-95_R11 INTERMED 1995 11/22/1995 0.00 4.00

15-IS MS15I-96-R01 INTERMED 1996 1/15/1996 0.00 2.80

15-IS GWU-MS15I-R10_96 INTERMED 1996 10/11/1996 0.00 17.00

15-IS MS15I-97_R04 INTERMED 1997 4/2/1997 0.00 12.00

15-IS MS15I-97_R10 INTERMED 1997 10/15/1997 0.77 18.00

15-IS MS15I-98_Q2 INTERMED 1998 4/30/1998 0.00 17.00
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15-IS MS15I-98_Q4 INTERMED 1998 10/29/1998 0.00 14.00

15-IS MS-15I-99_R04 INTERMED 1999 4/22/1999 0.00 21.00

15-IS MS-15I-99_R11 INTERMED 1999 11/4/1999 0.00 22.00

15-IS MS-15IS-00_R10 INTERMED 2000 10/21/2000 0.00 17.00

15-IS MS-15IS-00_R10-AVG INTERMED 2000 10/21/2000 0.00 16.50

15-IS MS-15IS-00_R10-D INTERMED 2000 10/21/2000 0.00 16.00

15-IS MS15IS-01_R12 INTERMED 2001 12/3/2001 2.50 16.00

15-IS MS15IS-03_R03 INTERMED 2003 3/17/2003 3.60 17.26

15-IS MS15IS-03_R10 INTERMED 2003 10/16/2003 5.20 15.00

15-IS MS15IS-04_R09 INTERMED 2004 9/30/2004 3.70 7.50

15-IS MS15IS-05_R11 INTERMED 2005 11/14/2005 3.60 5.54

15-IS MS15IS-20061018 INTERMED 2006 10/18/2006 4.50 2.88

15-IS MS15IS_20071022 INTERMED 2007 10/22/2007 3.90 2.45

15-IS MS15IS_20081021 INTERMED 2008 10/21/2008 4.30 2.09

15-IS MS15IS_20090925 INTERMED 2009 9/25/2009 4.10 2.62

15-IS MS15IS_20101018 INTERMED 2010 10/18/2010 2.20 75.10

15-IS MS15IS_20110215 INTERMED 2011 2/15/2011 3.50 2.03

15-IS MS15IS_20110215-AVG INTERMED 2011 2/15/2011 3.50 2.15

15-IS MS15IS_20110215-D INTERMED 2011 2/15/2011 3.50 2.26

15-IS MS15IS_20110509 INTERMED 2011 5/9/2011 3.70 1.90

15-IS MS15IS_20110815 INTERMED 2011 8/15/2011 3.80 2.00
15-IS MS15IS_20111109 INTERMED 2011 11/9/2011 2.9 2.48
16-IS MS16I-92_R10A INTERMED 1992 10/7/1992 10.00 0.00

16-IS MS16I-92_R10C INTERMED 1992 10/21/1992 33.00 63.00

16-IS MS16I-92_R10C-AVG INTERMED 1992 10/21/1992 33.00 63.00

16-IS MS16I-92_R10C-D INTERMED 1992 10/21/1992 0.00 0.00

16-IS MS16I-92_R11 INTERMED 1992 11/4/1992 0.00 0.00

16-IS MS16I-92_R12 INTERMED 1992 12/10/1992 0.00 150.00

16-IS MS16I-93_R05 INTERMED 1993 5/6/1993 0.00 490.00

16-IS MS16I-93_R05-AVG INTERMED 1993 5/6/1993 0.00 535.00

16-IS MS16I-93_R05-D INTERMED 1993 5/6/1993 0.00 580.00

16-IS MS16I-93_R08 INTERMED 1993 8/18/1993 0.00 160.00

16-IS MS16I-93_R08-AVG INTERMED 1993 8/18/1993 10.00 94.50

16-IS MS16I-93_R08-D INTERMED 1993 8/18/1993 10.00 29.00

16-IS MS16I-93_R11 INTERMED 1993 11/10/1993 0.00 240.00

16-IS MS16I-93_R11-AVG INTERMED 1993 11/10/1993 0.00 235.00

16-IS MS16I-93_R11-D INTERMED 1993 11/10/1993 0.00 230.00

16-IS MS16I-94_R02A INTERMED 1994 2/17/1994 0.00 190.00

16-IS MS16I-94_R05 INTERMED 1994 5/11/1994 0.00 160.00

16-IS MS16I-94_R08 INTERMED 1994 8/18/1994 0.00 66.00

16-IS MS16I-94_R11B INTERMED 1994 11/21/1994 0.00 58.00

16-IS MS16I-95_R02B INTERMED 1995 2/16/1995 0.00 32.00

16-IS MS16I-95_R05 INTERMED 1995 5/25/1995 0.00 19.00

16-IS MS16I-95_R08 INTERMED 1995 8/17/1995 0.00 8.70

16-IS MS16I-95_R11 INTERMED 1995 11/22/1995 0.00 4.00

16-IS MS16I-96-R01 INTERMED 1996 1/15/1996 0.00 3.10

16-IS GWU-MS16I-R10_96 INTERMED 1996 10/14/1996 0.00 0.00

16-IS MS16I-97_R02 INTERMED 1997 2/5/1997 0.00 12.00

16-IS MS16I-97_R04 INTERMED 1997 4/3/1997 0.60 9.60

16-IS MS16I-97_R10 INTERMED 1997 10/16/1997 1.00 9.30

16-IS MS16I-98_Q2 INTERMED 1998 5/1/1998 1.40 7.10

16-IS MS16I-98_Q4 INTERMED 1998 10/30/1998 1.70 7.50
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16-IS MS-16I-99_R04 INTERMED 1999 4/21/1999 1.30 7.10

16-IS MS-16I-99_R11 INTERMED 1999 11/4/1999 1.50 6.00

16-IS MS-16IS-00_R10 INTERMED 2000 10/23/2000 1.90 4.30

16-IS MS16IS-01_R12 INTERMED 2001 12/3/2001 1.10 5.40

16-IS MS16IS-03_R03 INTERMED 2003 3/17/2003 2.10 5.10

16-IS MS16IS-03_R10 INTERMED 2003 10/14/2003 2.30 6.89

16-IS MS16IS-04_R09 INTERMED 2004 9/29/2004 1.80 9.40

16-IS MS16IS-05_R11 INTERMED 2005 11/11/2005 1.60 8.27

16-IS MS16IS-05_R11-AVG INTERMED 2005 11/11/2005 1.65 7.97

16-IS MS16IS-05_R11-D INTERMED 2005 11/11/2005 1.70 7.66

16-IS MS16IS-20061019 INTERMED 2006 10/19/2006 2.00 7.26

16-IS MS16IS_20071023 INTERMED 2007 10/23/2007 2.10 13.54

16-IS MS16IS_20081023 INTERMED 2008 10/23/2008 2.10 14.59

16-IS MS16IS_20090929 INTERMED 2009 9/29/2009 2.10 16.69

16-IS MS16IS_20101021 INTERMED 2010 10/21/2010 1.50 16.62

16-IS MS16IS_20111107 INTERMED 2011 11/7/2011 1.0 15.59
17-D MS17D-92_R10A INTERMED 1992 10/6/1992 0.00 0.00

17-D MS17D-92_R10C INTERMED 1992 10/20/1992 36.00 24.00

17-D MS17D-92_R11 INTERMED 1992 11/5/1992 0.00 0.00

17-D MS17D-92_R12 INTERMED 1992 12/10/1992 0.00 49.00

17-D MS17D-93_R02 INTERMED 1993 2/11/1993 0.00 0.00

17-D MS17D-93_R05 INTERMED 1993 5/6/1993 0.00 24.00

17-D MS17D-93_R08 INTERMED 1993 8/18/1993 0.00 20.00

17-D MS17D-93_R11 INTERMED 1993 11/10/1993 0.00 16.00

17-D MS17D-94_R02A INTERMED 1994 2/17/1994 0.00 8.00

17-D MS17D-94_R05 INTERMED 1994 5/11/1994 0.00 6.00

17-D MS17D-94_R08 INTERMED 1994 8/17/1994 0.00 3.00

17-D MS17D-94_R11A INTERMED 1994 11/18/1994 0.00 8.00

17-D MS17D-95_R02B INTERMED 1995 2/16/1995 0.00 6.00

17-D MS17D-95_R05 INTERMED 1995 5/24/1995 0.00 5.00

17-D MS17D-95_R08 INTERMED 1995 8/16/1995 0.00 10.00

17-D MS17D-95_R11 INTERMED 1995 11/22/1995 0.00 10.00

17-D MS17D-95_R11-AVG INTERMED 1995 11/22/1995 0.00 12.50

17-D MS17D-95_R11-D INTERMED 1995 11/22/1995 0.00 15.00

17-D MS17D-96-R01 INTERMED 1996 1/15/1996 0.00 20.00

17-D MS17D-96-R01-AVG INTERMED 1996 1/15/1996 12.50 31.00

17-D MS17D-96-R01-D INTERMED 1996 1/15/1996 20.00 42.00

17-D GWU-MS17D-R10_96 INTERMED 1996 10/11/1996 0.00 176.00

17-D MS17D-97_R02 INTERMED 1997 2/5/1997 0.00 150.00

17-D MS17D-97_R04 INTERMED 1997 4/3/1997 0.00 180.00

17-D MS17D-97_R10 INTERMED 1997 10/16/1997 0.00 540.00

17-D MS17D-98_Q2 INTERMED 1998 4/30/1998 0.00 400.00

17-D MS17D-98_Q4 INTERMED 1998 10/30/1998 0.00 540.00

17-D MS-17D-99_R04 INTERMED 1999 4/22/1999 0.00 360.00

17-D MS-17D-99_R11 INTERMED 1999 11/5/1999 0.00 580.00

17-D MS-17D-00_R10 INTERMED 2000 10/25/2000 0.00 170.00

17-D MS17D-01_R12 INTERMED 2001 12/5/2001 0.00 37.00

17-D MS17D-03_R03 INTERMED 2003 3/18/2003 0.00 9.30

17-D MS17D-03_R03-AVG INTERMED 2003 3/18/2003 0.00 9.40

17-D MS17D-03_R03-D INTERMED 2003 3/18/2003 0.00 9.50

17-D MS17D-03_R10 INTERMED 2003 10/8/2003 34.00 6.76

17-D MS17D-04_R09 INTERMED 2004 9/28/2004 0.00 39.00
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17-D MS17D-05_R11 INTERMED 2005 11/11/2005 0.00 25.10

17-D MS17D-20061011 INTERMED 2006 10/11/2006 0.00 7.58

17-D MS17D-20061011-AVG INTERMED 2006 10/11/2006 0.00 7.54

17-D MS17D-20061011-D INTERMED 2006 10/11/2006 0.00 7.50

17-D MS17D_20071022 INTERMED 2007 10/22/2007 0.27 74.90

17-D MS17D_20081029 INTERMED 2008 10/29/2008 0.00 58.00

17-D MS17D_20091005 INTERMED 2009 10/5/2009 0.00 4.21

17-D MS17D_20101013 INTERMED 2010 10/13/2010 0.00 5.14

17-D MS17D_20111104 INTERMED 2011 11/4/2011 0.00 13.40
1-IS 1-I-88_R01 INTERMED 1988 1/1/1988 0.00 0.00

1-IS M01I-88_R01 INTERMED 1988 1/1/1988 0.00 0.00

1-IS M01I-90_R11 INTERMED 1990 11/1/1990 0.00 0.00

1-IS M01I-91_R02 INTERMED 1991 2/1/1991 0.00 0.00

1-IS MS01I-92_R10A INTERMED 1992 10/6/1992 0.00 0.00

1-IS MS01I-92_R10C INTERMED 1992 10/20/1992 2.00 0.00

1-IS MS01I-92_R11 INTERMED 1992 11/4/1992 0.00 5.00

1-IS MS01I-92_R12 INTERMED 1992 12/8/1992 0.00 0.00

1-IS MS01I-93_R02 INTERMED 1993 2/10/1993 0.00 0.00

1-IS MS01I-93_R05 INTERMED 1993 5/4/1993 0.00 0.00

1-IS MS01I-93_R08 INTERMED 1993 8/16/1993 0.00 0.00

1-IS MS01I-93_R11 INTERMED 1993 11/9/1993 0.00 0.00

1-IS MS01I-94_R02A INTERMED 1994 2/16/1994 0.00 0.00

1-IS MS01I-94_R05 INTERMED 1994 5/10/1994 0.00 0.00

1-IS MS01I-94_R08 INTERMED 1994 8/16/1994 0.00 0.00

1-IS MS01I-94_R11A INTERMED 1994 11/16/1994 0.00 0.00

1-IS MS01I-95_R02B INTERMED 1995 2/15/1995 0.00 0.00

1-IS MS01I-95_R05 INTERMED 1995 5/23/1995 0.00 0.00

1-IS MS01I-95_R08 INTERMED 1995 8/15/1995 0.00 0.00

1-IS MS01I-95_R11 INTERMED 1995 11/20/1995 0.00 0.00

1-IS MS01I-96-R01 INTERMED 1996 1/15/1996 0.00 0.00

1-IS MS01I-96_R10 INTERMED 1996 10/9/1996 0.00 0.00

1-IS MS-01I-97_R03 INTERMED 1997 3/31/1997 0.00 0.00

1-IS MS01I-97_R10 INTERMED 1997 10/13/1997 13.00 0.00

1-IS MS01I-98_Q2 INTERMED 1998 4/27/1998 27.00 0.00

1-IS MS01I-98_Q4 INTERMED 1998 10/28/1998 0.00 0.00

1-IS MS-01I-99_R04 INTERMED 1999 4/20/1999 0.00 0.00

1-IS MS-01I-99_R11 INTERMED 1999 11/3/1999 0.00 0.00

1-IS MS-01IS-00_R10 INTERMED 2000 10/5/2000 0.00 0.00

1-IS MS1IS-01_R11 INTERMED 2001 11/28/2001 0.00 0.00

1-IS MS1IS-03_R03 INTERMED 2003 3/11/2003 0.00 0.00

1-IS MS01IS-04_R09 INTERMED 2004 9/24/2004 0.00 0.00

1-IS MS01IS-20061009 INTERMED 2006 10/9/2006 0.00 0.00

2-IS 2-I-88_R01 INTERMED 1988 1/1/1988 0.00 0.00

2-IS M02I-88_R01 INTERMED 1988 1/1/1988 0.00 0.00

2-IS M02I-90_R11 INTERMED 1990 11/1/1990 0.00 2.00

2-IS M02I-91_R02 INTERMED 1991 2/1/1991 0.00 0.00

2-IS M02I-91_R02-AVG INTERMED 1991 2/1/1991 0.00 0.00

2-IS M02I-91_R02-D INTERMED 1991 2/1/1991 0.00 0.00

2-IS MS02I-95_R11 INTERMED 1995 11/21/1995 0.00 0.00

2-IS MS02I-96-R01 INTERMED 1996 1/15/1996 0.00 0.00

2-IS GWU-MS02I-R10_96 INTERMED 1996 10/10/1996 0.00 0.00

2-IS MS02I-97_R02 INTERMED 1997 2/4/1997 0.00 10.00
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2-IS MS-02I-97_R04 INTERMED 1997 4/1/1997 0.00 1.70

2-IS MS02I-97_R10 INTERMED 1997 10/15/1997 0.54 3.10

2-IS MS02I-98_Q2 INTERMED 1998 4/29/1998 0.00 2.20

2-IS MS02I-98_Q4 INTERMED 1998 10/29/1998 0.00 0.00

2-IS MS-02I-99_R04 INTERMED 1999 4/21/1999 0.00 0.00

2-IS MS-02I-99_R11 INTERMED 1999 11/3/1999 0.00 1.60

2-IS MS-02IS-00_R10 INTERMED 2000 10/6/2000 0.00 1.50

2-IS MS2IS-01_R11 INTERMED 2001 11/29/2001 0.00 1.90

2-IS MS02IS-04_R09 INTERMED 2004 9/30/2004 0.00 1.10

2-IS MS02IS-20061018 INTERMED 2006 10/18/2006 0.00 3.30

2-IS MS02IS_20081023 INTERMED 2008 10/23/2008 0.00 1.70

2-IS MS02IS_20101012 INTERMED 2010 10/12/2010 0.00 3.80

2-IS MS02IS_20111111 INTERMED 2011 11/11/2011 0.00 3.50
3-IS 3-I-88_R01 INTERMED 1988 1/1/1988 33.00 700.00

3-IS M03I-88_R01 INTERMED 1988 1/1/1988 33.00 700.00

3-IS M03I-90_R11 INTERMED 1990 11/1/1990 28.00 360.00

3-IS M03I-90_R11-AVG INTERMED 1990 11/1/1990 29.00 365.00

3-IS M03I-90_R11-D INTERMED 1990 11/1/1990 30.00 370.00

3-IS M03I-91_R02 INTERMED 1991 2/1/1991 41.00 1000.00

3-IS MS03I-92_R10A INTERMED 1992 10/6/1992 31.00 63.00

3-IS MS03I-92_R10C INTERMED 1992 10/21/1992 36.00 40.00

3-IS MS03I-92_R11 INTERMED 1992 11/3/1992 21.00 61.00

3-IS MS03I-92_R11-AVG INTERMED 1992 11/3/1992 22.00 61.50

3-IS MS03I-92_R11-D INTERMED 1992 11/3/1992 23.00 62.00

3-IS MS03I-92_R12 INTERMED 1992 12/10/1992 13.00 49.00

3-IS MS03I-93_R02 INTERMED 1993 2/10/1993 3.00 27.00

3-IS MS03I-93_R05 INTERMED 1993 5/5/1993 1.00 14.00

3-IS MS03I-93_R08 INTERMED 1993 8/17/1993 0.70 5.00

3-IS MS03I-93_R11 INTERMED 1993 11/10/1993 0.40 3.00

3-IS MS03I-94_R02A INTERMED 1994 2/16/1994 0.50 2.00

3-IS MS03I-94_R05 INTERMED 1994 5/10/1994 0.60 2.00

3-IS MS03I-94_R08 INTERMED 1994 8/16/1994 0.00 2.00

3-IS MS03I-94_R11A INTERMED 1994 11/16/1994 0.00 2.00

3-IS MS03I-95_R02B INTERMED 1995 2/15/1995 0.00 2.00

3-IS MS03I-95_R05 INTERMED 1995 5/23/1995 0.00 1.00

3-IS MS03I-95_R08 INTERMED 1995 8/15/1995 0.00 0.80

3-IS MS03I-95_R11 INTERMED 1995 11/20/1995 0.00 0.80

3-IS MS03I-96-R01 INTERMED 1996 1/15/1996 0.00 0.00

3-IS MS03I-96_R10 INTERMED 1996 10/10/1996 0.00 0.00

3-IS MS03I-97_R02 INTERMED 1997 2/4/1997 1.60 5.80

3-IS MS-03I-97_R04 INTERMED 1997 4/1/1997 2.80 7.00

3-IS MS03I-97_R10 INTERMED 1997 10/10/1997 0.00 0.00

3-IS MS03I-98_Q2 INTERMED 1998 4/28/1998 2.80 3.70

3-IS MS03I-98_Q4 INTERMED 1998 10/28/1998 2.50 3.80

3-IS MS-03I-99_R04 INTERMED 1999 4/20/1999 2.40 3.30

3-IS MS-03I-99_R11 INTERMED 1999 11/3/1999 2.80 4.20

3-IS MS-03I-99_R11-DIF INTERMED 1999 11/3/1999 2.80 6.40

3-IS MS-03IS-00_R10 INTERMED 2000 10/21/2000 0.00 1.70

3-IS MS3IS-01_R11 INTERMED 2001 11/29/2001 7.50 4.60

3-IS MS3IS-03_R03 INTERMED 2003 3/17/2003 18.00 6.14

3-IS MS3IS-03_R10 INTERMED 2003 10/8/2003 22.00 5.84

3-IS MS03IS-04_R09 INTERMED 2004 9/24/2004 29.00 4.10
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3-IS MS3IS-05_R11 INTERMED 2005 11/11/2005 34.00 4.53

3-IS MS03IS-20061018 INTERMED 2006 10/18/2006 27.00 6.56

3-IS MS03IS_20071023 INTERMED 2007 10/23/2007 31.00 5.91

3-IS MS03IS_20081027 INTERMED 2008 10/27/2008 23.00 14.33

3-IS MS03IS_20090929 INTERMED 2009 9/29/2009 33.00 11.25

3-IS MS03IS_20101021 INTERMED 2010 10/21/2010 21.00 11.21

3-IS MS03IS_20111114 INTERMED 2011 11/14/2011 15 14.26
4-IS 4-I-88_R01 INTERMED 1988 1/1/1988 0.00 312.00

4-IS M04I-88_R01 INTERMED 1988 1/1/1988 0.00 312.00

4-IS M04I-90_R11 INTERMED 1990 11/1/1990 0.00 870.00

4-IS M04I-91_R02 INTERMED 1991 2/1/1991 0.00 820.00

4-IS MS04I-92_R10A INTERMED 1992 10/7/1992 73.00 970.00

4-IS MS04I-92_R10C INTERMED 1992 10/21/1992 0.00 980.00

4-IS MS04I-92_R11 INTERMED 1992 11/4/1992 0.00 1200.00

4-IS MS04I-92_R12 INTERMED 1992 12/10/1992 0.00 210.00

4-IS MS04I-92_R12-AVG INTERMED 1992 12/10/1992 0.00 195.00

4-IS MS04I-92_R12-D INTERMED 1992 12/10/1992 0.00 180.00

4-IS MS04I-93_R02 INTERMED 1993 2/11/1993 0.00 500.00

4-IS MS04I-93_R05 INTERMED 1993 5/6/1993 0.00 320.00

4-IS MS04I-93_R08 INTERMED 1993 8/18/1993 0.00 280.00

4-IS MS04I-93_R11 INTERMED 1993 11/10/1993 0.00 310.00

4-IS MS04I-94_R02A INTERMED 1994 2/17/1994 0.00 240.00

4-IS MS04I-94_R05 INTERMED 1994 5/11/1994 0.00 210.00

4-IS MS04I-94_R08 INTERMED 1994 8/17/1994 0.00 140.00

4-IS MS04I-94_R11B INTERMED 1994 11/21/1994 0.00 130.00

4-IS MS04I-95_R02B INTERMED 1995 2/16/1995 0.00 98.00

4-IS MS04I-95_R05 INTERMED 1995 5/24/1995 0.00 56.00

4-IS MS04I-95_R08 INTERMED 1995 8/16/1995 0.00 50.00

4-IS MS04I-95_R11 INTERMED 1995 11/22/1995 0.00 30.00

4-IS MS04I-96-R01 INTERMED 1996 1/15/1996 0.00 19.00

4-IS GWU-MS04I-R10_96 INTERMED 1996 10/14/1996 0.00 16.00

4-IS MS04I-97_R02 INTERMED 1997 2/5/1997 0.60 41.00

4-IS MS04I-97_R04 INTERMED 1997 4/3/1997 0.00 28.00

4-IS MS04I-97_R10 INTERMED 1997 10/16/1997 0.00 100.00

4-IS MS04I-98_Q2 INTERMED 1998 4/30/1998 0.00 100.00

4-IS MS04I-98_Q4 INTERMED 1998 10/30/1998 0.00 79.00

4-IS MS-04I-99_R04 INTERMED 1999 4/22/1999 0.00 80.00

4-IS MS-04I-99_R11 INTERMED 1999 11/3/1999 0.00 53.00

4-IS MS-04I-99_R11-DIF INTERMED 1999 11/4/1999 0.00 53.00

4-IS MS-04IS-00_R10 INTERMED 2000 10/16/2000 0.00 280.00

4-IS MS4IS-01_R12 INTERMED 2001 12/5/2001 0.00 73.70

4-IS MS4IS-03_R03 INTERMED 2003 3/19/2003 0.00 108.70

4-IS MS4IS-03_R06 INTERMED 2003 6/13/2003 0.00 63.30

4-IS MS4IS-03_R06-AVG INTERMED 2003 6/13/2003 0.00 67.95

4-IS MS4IS-03_R06-D INTERMED 2003 6/13/2003 0.00 72.60

4-IS MS4IS-03_R10 INTERMED 2003 10/15/2003 0.00 102.00

4-IS MS4IS-04_R03 INTERMED 2004 3/25/2004 0.00 127.50

4-IS MS4IS-04_R09 INTERMED 2004 9/30/2004 0.00 137.10

4-IS MS04IS-05_R11 INTERMED 2005 11/17/2005 0.00 89.00

4-IS MS4IS-20060518 INTERMED 2006 5/18/2006 0.00 77.00

4-IS MS04IS-20061024 INTERMED 2006 10/24/2006 0.00 75.40

4-IS MS04IS_20071029 INTERMED 2007 10/29/2007 0.00 82.30
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4-IS MS04IS_20081028 INTERMED 2008 10/28/2008 0.00 84.50

4-IS MS04IS_20091002 INTERMED 2009 10/2/2009 0.08 58.00

4-IS MS04IS_20101029 INTERMED 2010 10/29/2010 0.00 50.10

4-IS MS04IS_20111109 INTERMED 2011 11/9/2011 0.00 44.90
5-IS 5-I-88_R01 INTERMED 1988 1/1/1988 141.00 1410.00

5-IS M05I-88_R01 INTERMED 1988 1/1/1988 141.00 1410.00

5-IS M05I-90_R11 INTERMED 1990 11/1/1990 11.00 31.00

5-IS M05I-91_R02 INTERMED 1991 2/1/1991 15.00 72.00

5-IS MS05I-92_R10A INTERMED 1992 10/7/1992 190.00 430.00

5-IS MS05I-92_R10A-AVG INTERMED 1992 10/7/1992 160.00 435.00

5-IS MS05I-92_R10A-D INTERMED 1992 10/7/1992 130.00 440.00

5-IS MS05I-92_R10C INTERMED 1992 10/20/1992 86.00 330.00

5-IS MS05I-92_R11 INTERMED 1992 11/3/1992 61.00 380.00

5-IS MS05I-92_R12 INTERMED 1992 12/8/1992 67.00 210.00

5-IS MS05I-93_R02 INTERMED 1993 2/10/1993 23.00 120.00

5-IS MS05I-93_R05 INTERMED 1993 5/5/1993 13.00 54.00

5-IS MS05I-93_R08 INTERMED 1993 8/17/1993 6.00 27.00

5-IS MS05I-93_R11 INTERMED 1993 11/10/1993 4.00 12.00

5-IS MS05I-94_R02A INTERMED 1994 2/16/1994 2.00 5.00

5-IS MS05I-94_R05 INTERMED 1994 5/10/1994 2.00 4.00

5-IS MS05I-94_R08 INTERMED 1994 8/16/1994 2.00 4.00

5-IS MS05I-94_R11A INTERMED 1994 11/16/1994 1.00 3.00

5-IS MS05I-95_R02B INTERMED 1995 2/15/1995 0.60 2.00

5-IS MS05I-95_R05 INTERMED 1995 5/23/1995 0.00 7.00

5-IS MS05I-95_R08 INTERMED 1995 8/15/1995 0.00 10.00

5-IS MS05I-95_R08-AVG INTERMED 1995 8/15/1995 0.60 9.55

5-IS MS05I-95_R08-D INTERMED 1995 8/15/1995 0.60 9.10

5-IS MS05I-95_R11 INTERMED 1995 11/20/1995 0.00 4.00

5-IS MS05I-96-R01 INTERMED 1996 1/15/1996 0.00 3.60

5-IS MS05I-96_R10 INTERMED 1996 10/10/1996 0.00 4.70

5-IS MS-05I-97_R04 INTERMED 1997 4/1/1997 2.70 2.20

5-IS MS05I-97_R10 INTERMED 1997 10/10/1997 0.00 4.70

5-IS MS05I-98_Q2 INTERMED 1998 4/28/1998 5.30 4.30

5-IS MS05I-98_Q4 INTERMED 1998 10/28/1998 4.50 7.10

5-IS MS-05I-99_R04 INTERMED 1999 4/20/1999 0.00 0.82

5-IS MS-05I-99_R11 INTERMED 1999 11/3/1999 3.40 2.10

5-IS MS-5IS-00_R10 INTERMED 2000 10/21/2000 4.50 4.70

5-IS MS5IS-01_R11 INTERMED 2001 11/30/2001 1.00 3.30

5-IS MS052S-20061027 INTERMED 2006 10/27/2006 0.17 0.41

5-IS MS05IS_20071017 INTERMED 2007 10/17/2007 0.19 0.51

5-IS MS05IS_20081022 INTERMED 2008 10/22/2008 0.31 0.47

5-IS MS05IS_20090924 INTERMED 2009 9/24/2009 0.30 0.47

5-IS MS05IS_20101007 INTERMED 2010 10/7/2010 0.32 0.34

5-IS MS05IS-20111109 INTERMED 2011 11/9/2011 0.14 0.41
6-IS MS6IS-03_R03 INTERMED 2003 3/19/2003 0.00 390.00

6-IS MS06IS-03_R10 INTERMED 2003 10/16/2003 0.00 306.00

6-IS MS06IS-04_R09 INTERMED 2004 9/27/2004 0.00 338.00

8-IS MS8IS-03_R03 INTERMED 2003 3/19/2003 0.00 420.00

8-IS MS08IS-03_R10 INTERMED 2003 10/15/2003 0.00 290.00

8-IS MS08IS-04_R09 INTERMED 2004 9/30/2004 0.00 330.00

8-IS MS08IS-05_R11 INTERMED 2005 11/21/2005 0.00 215.00

8-IS MS08IS-20061027 INTERMED 2006 10/27/2006 0.00 219.00
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8-IS MS08IS_20071026 INTERMED 2007 10/26/2007 0.00 216.00

8-IS MS08IS_20080430 INTERMED 2008 4/30/2008 0.00 303.00

8-IS MS08IS_20081029 INTERMED 2008 10/29/2008 0.00 244.00

8-IS MS08IS_20090415 INTERMED 2009 4/15/2009 0.00 251.00

8-IS MS08IS_20091005 INTERMED 2009 10/5/2009 0.00 187.00

8-IS MS08IS_20101027 INTERMED 2010 10/27/2010 0.00 211.00

8-IS MS08IS_20111117 INTERMED 2011 11/17/2011 0.00 156.00
AT-10 AT010-01_R08 INTERMED 2001 8/9/2001 0.00 74.00

AT-10 AT10-01_R11 INTERMED 2001 11/27/2001 0.00 86.00

AT-10 AT10-01_R11-AVG INTERMED 2001 11/27/2001 0.00 51.05

AT-10 AT10-01_R11-D INTERMED 2001 11/27/2001 0.00 16.10

AT-10 AT10-03_R03 INTERMED 2003 3/20/2003 0.00 181.00

AT-10 AT-10-03_R07 INTERMED 2003 7/15/2003 0.00 110.00

AT-10 AT10-03_R10 INTERMED 2003 10/16/2003 0.00 105.00

AT-10 AT10-03_R10-AVG INTERMED 2003 10/16/2003 0.00 106.00

AT-10 AT10-03_R10-D INTERMED 2003 10/16/2003 0.00 107.00

AT-10 AT-10-04_R07 INTERMED 2004 7/26/2004 0.00 97.00

AT-10 AT-10-04_R07-AVG INTERMED 2004 7/26/2004 0.00 97.00

AT-10 AT-10-04_R07-D INTERMED 2004 7/26/2004 0.00 97.00

AT-10 AT10-04_R09 INTERMED 2004 9/27/2004 0.00 97.00

AT-10 AT10-05_R11 INTERMED 2005 11/21/2005 0.00 85.00

AT-10 AT10-20060518 INTERMED 2006 5/18/2006 0.00 63.00

AT-10 AT10-20061204 INTERMED 2006 12/4/2006 0.00 330.00

AT-10 AT10_20071030 INTERMED 2007 10/30/2007 0.00 133.00

AT-10 AT10_20081031 INTERMED 2008 10/31/2008 0.00 76.00

AT-10 AT10_20091007 INTERMED 2009 10/7/2009 0.00 126.00

AT-10 AT10_20101102-AVG INTERMED 2010 11/2/2010 0.00 72.00

AT-10 AT10_20110215 INTERMED 2011 2/15/2011 0.00 69.00

AT-10 AT10_20110609 INTERMED 2011 6/9/2011 0.00 68.00

AT-10 AT10_20110815 INTERMED 2011 8/15/2011 0.00 69.00
AT-10 AT10_20111102 INTERMED 2011 11/2/2011 0.00 50.00
AT-3A AT03A-92_R08 INTERMED 1992 8/18/1992 0.00 62.00

AT-3A AT03A-92_R09 INTERMED 1992 9/21/1992 220.00 0.00

AT-3A AT03A-92_R10A INTERMED 1992 10/8/1992 0.00 0.00

AT-3A AT03A-92_R10B INTERMED 1992 10/12/1992 63.00 220.00

AT-3A AT03A-92_R11 INTERMED 1992 11/4/1992 0.00 270.00

AT-3A AT03A-92_R11-AVG INTERMED 1992 11/4/1992 0.00 290.00

AT-3A AT03A-92_R11-D INTERMED 1992 11/4/1992 0.00 310.00

AT-3A AT03A-92_R12 INTERMED 1992 12/8/1992 0.00 300.00

AT-3A AT03A-92_R12-AVG INTERMED 1992 12/8/1992 0.00 186.50

AT-3A AT03A-92_R12-D INTERMED 1992 12/8/1992 0.00 73.00

AT-3A AT03A-93_R01 INTERMED 1993 1/5/1993 0.00 250.00

AT-3A AT03A-93_R02 INTERMED 1993 2/10/1993 0.00 290.00

AT-3A AT03A-93_R03 INTERMED 1993 3/17/1993 0.00 280.00

AT-3A AT03A-93_R05 INTERMED 1993 5/6/1993 0.00 200.00

AT-3A AT03A-93_R08 INTERMED 1993 8/18/1993 0.00 14.00

AT-3A AT03A-93_R11 INTERMED 1993 11/10/1993 0.00 140.00

AT-3A AT03A-94_R02B INTERMED 1994 2/24/1994 0.00 100.00

AT-3A AT03A-94_R05 INTERMED 1994 5/12/1994 0.00 130.00

AT-3A AT03A-94_R08 INTERMED 1994 8/17/1994 0.00 56.00

AT-3A AT03A-94_R11A INTERMED 1994 11/18/1994 0.00 64.00

AT-3A AT03A-95_R02B INTERMED 1995 2/16/1995 0.00 95.00
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AT-3A AT03A-95_R05 INTERMED 1995 5/25/1995 0.00 92.00

AT-3A AT03A-95_R08 INTERMED 1995 8/17/1995 0.00 80.00

AT-3A AT03A-95_R11 INTERMED 1995 11/20/1995 0.00 98.00

AT-3A AT03A-96_R01 INTERMED 1996 1/15/1996 0.00 110.00

AT-3A GWU-AT03A-R11_96 INTERMED 1996 11/25/1996 0.00 213.00

AT-3A AT03A-97_R04 INTERMED 1997 4/3/1997 3.30 140.00

AT-3A AT03A-98_Q2 INTERMED 1998 4/30/1998 0.00 97.00

AT-3A AT03A-98_Q4 INTERMED 1998 10/29/1998 0.00 88.00

AT-3A AT03A-99_R04 INTERMED 1999 4/23/1999 0.00 76.00

AT-3A AT03A-99_R11 INTERMED 1999 11/5/1999 2.70 95.00

AT-3A AT03A-00_R10 INTERMED 2000 10/6/2000 4.80 120.00

AT-3A AT03A-01_R08 INTERMED 2001 8/9/2001 0.00 51.00

AT-3A AT03A-01_R11 INTERMED 2001 11/27/2001 3.80 56.00

AT-3A AT03A-03_R03 INTERMED 2003 3/20/2003 7.30 13.70

AT-3A AT03A-03_R03-AVG INTERMED 2003 3/20/2003 7.25 13.75

AT-3A AT03A-03_R03-D INTERMED 2003 3/20/2003 7.20 13.80

AT-3A AT-3A-03_R07 INTERMED 2003 7/15/2003 6.00 52.00

AT-3A AT-3A-03_R07-AVG INTERMED 2003 7/15/2003 6.05 52.00

AT-3A AT-3A-03_R07-D INTERMED 2003 7/15/2003 6.10 52.00

AT-3A AT03A-03_R10 INTERMED 2003 10/16/2003 6.90 55.00

AT-3A AT-3A-04_R07 INTERMED 2004 7/26/2004 6.00 61.00

AT-3A AT3A-04_R09 INTERMED 2004 9/27/2004 5.60 81.00

AT-3A AT3A-05_R11 INTERMED 2005 11/21/2005 6.00 38.00

AT-3A AT3A-05_R11-AVG INTERMED 2005 11/21/2005 6.10 38.50

AT-3A AT3A-05_R11-D INTERMED 2005 11/21/2005 6.20 39.00

AT-3A AT3A-20060518 INTERMED 2006 5/18/2006 5.50 27.00

AT-3A AT03A-20061204 INTERMED 2006 12/4/2006 8.20 38.00

AT-3A AT03A_20071030 INTERMED 2007 10/30/2007 7.00 36.00

AT-3A AT03A_20081031 INTERMED 2008 10/31/2008 7.50 48.00

AT-3A AT03A_20091007 INTERMED 2009 10/7/2009 6.70 29.00

AT-3A AT03A_20101102 INTERMED 2010 11/2/2010 5.00 63.00

AT-3A AT03A INTERMED 2011 2/15/2011 5.60 210.00

AT-3A AT03A_20110609 INTERMED 2011 6/9/2011 5.40 123.00

AT-3A AT03A_20110815 INTERMED 2011 8/15/2011 4.60 81.00
MS-28I 003-MS-28I-01 INTERMED 1998 2/11/1998 0.00 142.70

MS-28I MS-28I-00_R10 INTERMED 2000 10/24/2000 0.00 140.00

MS-28I MS28I-01_R12 INTERMED 2001 12/7/2001 0.00 143.10

MS-28I MS28I-01_R12-AVG INTERMED 2001 12/7/2001 0.00 143.10

MS-28I MS28I-01_R12-D INTERMED 2001 12/7/2001 0.00 143.10

MS-28I MS28I-20061024 INTERMED 2006 10/24/2006 0.00 101.60

MS-28I MS28I_20071025 INTERMED 2007 10/25/2007 0.00 98.00

MS-28I MS28I_20081029 INTERMED 2008 10/29/2008 0.00 105.50

MS-28I MS28I_20091006 INTERMED 2009 10/6/2009 0.00 92.10

MS-28I MS28I_20091006-AVG INTERMED 2009 10/6/2009 0.00 92.60

MS-28I MS28I_20091006-D INTERMED 2009 10/6/2009 0.00 93.10

MS-28I MS28I_20101028-AVG INTERMED 2010 10/28/2010 0.00 82.70

MS-28I MS28I_20111118 INTERMED 2011 11/18/2011 0.00 81.20
MS-29I 003-MS-29I-01 INTERMED 1998 2/16/1998 3.80 46.70

MS-29I MS-29I-00_R10 INTERMED 2000 10/25/2000 0.00 27.00

MS-29I MS29I-01_R12 INTERMED 2001 12/7/2001 0.00 28.00

MS-29I MS29I-03_R03 INTERMED 2003 3/18/2003 1.20 73.10

MS-29I MS29I-03_R10 INTERMED 2003 10/15/2003 1.20 243.20
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MS-29I MS29I-04_R09 INTERMED 2004 9/27/2004 0.94 423.80

MS-29I MS29I-05_R11 INTERMED 2005 11/18/2005 1.40 223.50

MS-29I MS29I-20061020 INTERMED 2006 10/20/2006 1.70 243.20

MS-29I MS29I_20071025 INTERMED 2007 10/25/2007 1.60 214.10

MS-29I MS29I_20081028 INTERMED 2008 10/28/2008 1.00 152.80

MS-29I MS29I_20091002 INTERMED 2009 10/2/2009 0.75 193.60

MS-29I MS29I_20101026 INTERMED 2010 10/26/2010 0.40 212.20

MS-29I MS29I_20111118 INTERMED 2011 11/18/2011 0.57 262.80
MS-31I 003-MS-31I-01 INTERMED 1998 2/18/1998 0.00 0.00

MS-31I MS31I-20061025 INTERMED 2006 10/25/2006 0.00 56.19

MS-31I MS31I_20081024 INTERMED 2008 10/24/2008 0.00 194.00

MS-31I MS31I_20101102 INTERMED 2010 11/2/2010 0.00 212.00

MS-32I 003-MS-32I-01 INTERMED 1998 3/2/1998 0.00 1860.00

MS-32I 003-MS-32I-01-AVG INTERMED 1998 3/2/1998 0.00 1905.00

MS-32I 003-MS-32I-01-D INTERMED 1998 3/2/1998 0.00 1950.00

MS-32I MS-32I-00_R10 INTERMED 2000 10/25/2000 0.00 300.00

MS-32I MS32I-01_R12 INTERMED 2001 12/6/2001 0.00 270.00

MS-32I MS32I-04_R09 INTERMED 2004 9/29/2004 0.00 530.00

MS-32I MS32I-20061026 INTERMED 2006 10/26/2006 0.00 620.00

MS-32I MS32I_20071026 INTERMED 2007 10/26/2007 0.00 680.00

MS-32I MS32I_20081030 INTERMED 2008 10/30/2008 0.00 610.00

MS-32I MS32I_20081030-AVG INTERMED 2008 10/30/2008 0.00 605.00

MS-32I MS32I_20081030-D INTERMED 2008 10/30/2008 0.00 600.00

MS-32I MS32I_20091006 INTERMED 2009 10/6/2009 0.00 520.00

MS-32I MS32I_20101028 INTERMED 2010 10/28/2010 0.00 460.00

MS-32I MS32I_20111118 INTERMED 2011 11/18/2011 0.00 420.00
MS-33I 003-MS-33I-01 INTERMED 1998 2/25/1998 6.80 1680.00

MS-33I 003-MS-33I-01-AVG INTERMED 1998 2/25/1998 6.55 1675.00

MS-33I 003-MS-33I-01-D INTERMED 1998 2/25/1998 6.30 1670.00

MS-33I MS-33I-00_R10 INTERMED 2000 10/26/2000 0.00 1600.00

MS-33I MS-33I-00_R10-AVG INTERMED 2000 10/26/2000 0.00 1600.00

MS-33I MS-33I-00_R10-D INTERMED 2000 10/26/2000 0.00 1600.00

MS-33I MS33I-01_R12 INTERMED 2001 12/6/2001 0.00 1810.00

MS-33I MS33I-04_R09 INTERMED 2004 9/28/2004 0.38 2470.00

MS-33I MS33I-20061026 INTERMED 2006 10/26/2006 0.43 5300.00

MS-33I MS33I-20061026-AVG INTERMED 2006 10/26/2006 0.43 5500.00

MS-33I MS33I-20061026-D INTERMED 2006 10/26/2006 0.00 5700.00

MS-33I MS33I_20071030 INTERMED 2007 10/30/2007 0.00 5700.00

MS-33I MS33I_20081030 INTERMED 2008 10/30/2008 0.00 5800.00

MS-33I MS33I_20081030-AVG INTERMED 2008 10/30/2008 0.00 5750.00

MS-33I MS33I_20081030-D INTERMED 2008 10/30/2008 0.00 5700.00

MS-33I MS33I_20090416 INTERMED 2009 4/16/2009 0.00 6000.00

MS-33I MS33I_20090416-AVG INTERMED 2009 4/16/2009 0.00 5850.00

MS-33I MS33I_20090416-D INTERMED 2009 4/16/2009 0.00 5700.00

MS-33I MS33I_20091007 INTERMED 2009 10/7/2009 0.50 5100.00

MS-33I MS33I_20091007-AVG INTERMED 2009 10/7/2009 0.50 5150.00

MS-33I MS33I_20091007-D INTERMED 2009 10/7/2009 0.00 5200.00

MS-33I MS33I_20101102-AVG INTERMED 2010 11/2/2010 0.00 3400.00

MS-33I MS33I_20110215 INTERMED 2011 2/15/2011 0.00 3900.00

MS-33I MS33I_20110511 INTERMED 2011 5/11/2011 0.00 4800.00

MS-33I MS33I_20110511-AVG INTERMED 2011 5/11/2011 0.00 4750.00

MS-33I MS33I_20110511-D INTERMED 2011 5/11/2011 0.00 4700.00
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MS-33I MS33I_20110818 INTERMED 2011 8/18/2011 0.00 2800.00

MS-33I MS33I_20110818-AVG INTERMED 2011 8/18/2011 0.00 2800.00
MS-33I MS33I_20110818-D INTERMED 2011 8/18/2011 0.00 2800.00
MS-33I MS33I_20111118 INTERMED 2011 11/18/2011 0.00 3100.00
MS-34I 057-MW-34I-01 INTERMED 1999 12/2/1999 0.00 950.00

MS-34I MS34I-03_R03 INTERMED 2003 3/19/2003 0.00 768.00

MS-34I MS34I-03_R10 INTERMED 2003 10/15/2003 0.00 711.00

MS-34I MS34I-04_R09 INTERMED 2004 9/27/2004 0.00 920.00

MS-34I MS34I-04_R09-AVG INTERMED 2004 9/27/2004 0.00 965.00

MS-34I MS34I-04_R09-D INTERMED 2004 9/27/2004 0.00 1010.00

MS-34I MS34I-05_R11 INTERMED 2005 11/21/2005 0.00 842.00

MS-34I MS34I-20061027 INTERMED 2006 10/27/2006 0.00 558.00

MS-34I MS34I_20071026 INTERMED 2007 10/26/2007 0.00 591.00

MS-34I MS34I_20080501 INTERMED 2008 5/1/2008 0.00 689.00

MS-34I MS34I_20080501-AVG INTERMED 2008 5/1/2008 0.00 693.50

MS-34I MS34I_20080501-D INTERMED 2008 5/1/2008 0.00 698.00

MS-34I MS34I_20081030 INTERMED 2008 10/30/2008 0.00 454.00

MS-34I MS34I_20090416 INTERMED 2009 4/16/2009 0.00 490.00

MS-34I MS34I_20091006 INTERMED 2009 10/6/2009 0.00 428.00

MS-34I MS34I_20101028 INTERMED 2010 10/28/2010 0.00 323.00

MS-34I MS34I_20110215 INTERMED 2011 2/15/2011 0.00 407.00

MS-34I MS34I_20110215-AVG INTERMED 2011 2/15/2011 0.00 402.00

MS-34I MS34I_20110215-D INTERMED 2011 2/15/2011 0.00 397.00

MS-34I MS34I_20110511 INTERMED 2011 5/11/2011 0.00 486.00

MS-34I MS34I_20110817 INTERMED 2011 8/17/2011 0.00 337.00
MS-34I MA34I_20111118 INTERMED 2011 11/18/2011 0.00 441.00
MS-35I 057-MW-35I-01 INTERMED 1999 12/2/1999 0.00 240.00

MS-35I MS-35I-00_R10 INTERMED 2000 10/24/2000 0.00 35.00

MS-35I MS35I-01_R12 INTERMED 2001 12/4/2001 0.00 31.00

MS-35I MS35I-01_R12-AVG INTERMED 2001 12/4/2001 0.00 29.00

MS-35I MS35I-01_R12-D INTERMED 2001 12/4/2001 0.00 27.00

MS-35I MS35I-03_R03 INTERMED 2003 3/19/2003 0.28 36.40

MS-35I MS35I-03_R10 INTERMED 2003 10/16/2003 0.38 369.00

MS-35I MS35I-04_R09 INTERMED 2004 9/27/2004 0.00 239.80

MS-35I MS35I-05_R11 INTERMED 2005 11/21/2005 0.00 543.00

MS-35I MS35I-20061026 INTERMED 2006 10/26/2006 0.47 301.00

MS-35I MS35I_20071029 INTERMED 2007 10/29/2007 0.00 234.00

MS-35I MS35I_20071029-AVG INTERMED 2007 10/29/2007 0.00 234.50

MS-35I MS35I_20071029-D INTERMED 2007 10/29/2007 0.00 235.00

MS-35I MS35I_20080501 INTERMED 2008 5/1/2008 0.00 162.00

MS-35I MS35I_20080501-AVG INTERMED 2008 5/1/2008 0.20 167.00

MS-35I MS35I_20080501-D INTERMED 2008 5/1/2008 0.26 172.00

MS-35I MS35I_20081030 INTERMED 2008 10/30/2008 0.00 146.00

MS-35I MS35I_20090416 INTERMED 2009 4/16/2009 0.14 88.10

MS-35I MS35I_20091006 INTERMED 2009 10/6/2009 0.16 124.00

MS-35I MS35I_20091006-AVG INTERMED 2009 10/6/2009 0.16 123.50

MS-35I MS35I_20091006-D INTERMED 2009 10/6/2009 0.16 123.00

MS-35I MS35I_20101028 INTERMED 2010 10/28/2010 0.00 254.00

MS-35I MS35I_20110215 INTERMED 2011 2/15/2011 0.28 216.00

MS-35I MS35I_20110509 INTERMED 2011 5/9/2011 0.35 253.00

MS-35I MS35I_20110816 INTERMED 2011 8/16/2011 0.00 288.00
MS-35I MS35I_20111110 INTERMED 2011 11/10/2011 0.22 336.00
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MS-36I 057-MW-36I-01 INTERMED 1999 12/3/1999 0.00 160.00

MS-36I MS-36I-00_R10 INTERMED 2000 10/16/2000 0.00 110.00

MS-36I MS36I-01_R12 INTERMED 2001 12/4/2001 0.00 24.00

MS-36I MS36I-03_R03 INTERMED 2003 3/19/2003 0.00 68.60

MS-36I MS36I-03_R06 INTERMED 2003 6/12/2003 0.00 53.20

MS-36I MS36I-03_R10 INTERMED 2003 10/15/2003 0.00 113.70

MS-36I MS36I-04_R03 INTERMED 2004 3/25/2004 0.00 122.70

MS-36I MS36I-04_R09 INTERMED 2004 9/30/2004 0.00 205.40

MS-36I MS36I-05_R11 INTERMED 2005 11/17/2005 0.00 166.00

MS-36I MS36I-20060517 INTERMED 2006 5/17/2006 0.00 238.00

MS-36I MS36I-20060517-AVG INTERMED 2006 5/17/2006 0.00 233.10

MS-36I MS36I-20060517-D INTERMED 2006 5/17/2006 0.00 228.20

MS-36I MS36I-20061025 INTERMED 2006 10/25/2006 0.00 49.60

MS-36I MS36I_20080430 INTERMED 2008 4/30/2008 0.00 288.50

MS-36I MS36I_20081029 INTERMED 2008 10/29/2008 0.16 89.20

MS-36I MS36I_20090415 INTERMED 2009 4/15/2009 0.20 136.70

MS-36I MS36I_20091006 INTERMED 2009 10/6/2009 0.08 144.20

MS-36I MS36I_20101029 INTERMED 2010 10/29/2010 0.31 177.20

MS-36I MS36I_20111116 INTERMED 2011 11/16/2011 0.17 124.70
MS-36I MS36I_20111116-AVG INTERMED 2011 11/16/2011 0.17 124.65
MS-36I MS36I_20111116-D INTERMED 2011 11/16/2011 0.16 124.60
MS-37S 057-MW-37S-01 INTERMED 1999 11/12/1999 0.00 630.00

MS-37S MS-37S-00_R10 INTERMED 2000 10/24/2000 0.00 270.00

MS-37S MS37S-01_R12 INTERMED 2001 12/3/2001 0.00 234.00

MS-37S MS37S-03_R03 INTERMED 2003 3/17/2003 0.00 310.00

MS-37S MS37S-03_R10 INTERMED 2003 10/10/2003 0.00 214.00

MS-37S MS37S-04_R09 INTERMED 2004 9/30/2004 0.00 196.00

MS-37S MS37S-05_R11 INTERMED 2005 11/16/2005 0.00 165.00

MS-37S MS37S-20061017 INTERMED 2006 10/17/2006 0.00 176.00

MS-37S MS37S_20071023 INTERMED 2007 10/23/2007 0.00 152.00

MS-37S MS37S_20080429 INTERMED 2008 4/29/2008 0.00 147.00

MS-37S MS37S_20081027 INTERMED 2008 10/27/2008 0.00 147.00

MS-37S MS37S_20090414 INTERMED 2009 4/14/2009 0.00 146.00

MS-37S MS37S_20090928 INTERMED 2009 9/28/2009 0.00 146.00

MS-37S MS37S_20101020 INTERMED 2010 10/20/2010 0.00 144.00

MS-37S MS37S_20110215 INTERMED 2011 2/15/2011 0.00 139.00

MS-37S MS37S_20110509 INTERMED 2011 5/9/2011 0.00 130.00

MS-37S MS37S_20110509-AVG INTERMED 2011 5/9/2011 0.00 131.00

MS-37S MS37S_20110509-D INTERMED 2011 5/9/2011 0.00 132.00

MS-37S MS37S_20110815 INTERMED 2011 8/15/2011 0.00 129.00
MS-37S MS37S_20111114 INTERMED 2011 11/14/2011 0.00 45.00
MS-41I 057-MW-41I-01 INTERMED 1999 12/2/1999 3.40 6.60

MS-41I MS-41I-00_R10 INTERMED 2000 10/23/2000 5.90 2.90

MS-41I MS41I-01_R11 INTERMED 2001 11/30/2001 3.30 4.90

MS-41I MS41I-03_R03 INTERMED 2003 3/17/2003 3.00 9.18

MS-41I MS41I-03_R06 INTERMED 2003 6/11/2003 3.00 11.98

MS-41I MS41I-03_R10 INTERMED 2003 10/15/2003 3.80 15.78

MS-41I MS41I-03_R10-AVG INTERMED 2003 10/15/2003 3.80 15.24

MS-41I MS41I-03_R10-D INTERMED 2003 10/15/2003 3.80 14.69

MS-41I MS41I-04_R03 INTERMED 2004 3/25/2004 3.40 14.00

MS-41I MS41I-04_R09 INTERMED 2004 9/29/2004 2.90 9.30

MS-41I MS41I-04_R09-AVG INTERMED 2004 9/29/2004 2.95 9.65
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MS-41I MS41I-04_R09-D INTERMED 2004 9/29/2004 3.00 10.00

MS-41I MS41I-05_R11 INTERMED 2005 11/11/2005 3.50 13.58

MS-41I MS41I-20060517 INTERMED 2006 5/17/2006 3.80 14.54

MS-41I MS41I-20061020 INTERMED 2006 10/20/2006 3.90 15.59

MS-41I MS41I_20071023 INTERMED 2007 10/23/2007 3.60 17.61

MS-41I MS41I_20080428 INTERMED 2008 4/28/2008 4.50 18.69

MS-41I MS41I_20081022 INTERMED 2008 10/22/2008 5.20 19.73

MS-41I MS41I_20090414 INTERMED 2009 4/14/2009 4.80 17.68

MS-41I MS41I_20090928 INTERMED 2009 9/28/2009 4.30 16.73

MS-41I MS41I_20101019 INTERMED 2010 10/19/2010 3.40 21.40

MS-41I MS41I_20110215 INTERMED 2011 2/15/2011 3.90 19.70

MS-41I MS41I_20110510 INTERMED 2011 5/10/2011 4.30 17.96

MS-41I MS41I_20110817 INTERMED 2011 8/17/2011 3.40 17.65
MS-41I MS41I_20111116 INTERMED 2011 11/16/2011 3.1 33.20
MS-43I 057-MW-43I-01 INTERMED 1999 12/4/1999 0.00 4.50

MS-43I MS-43I-00_R10 INTERMED 2000 10/10/2000 0.00 4.40

MS-43I MS43I-01_R11 INTERMED 2001 11/29/2001 0.00 4.50

MS-43I MS43I-03_R03 INTERMED 2003 3/12/2003 0.00 4.20

MS-43I MS43I-03_R10 INTERMED 2003 10/9/2003 0.00 4.19

MS-43I MS43I-04_R09 INTERMED 2004 9/24/2004 0.00 5.10

MS-43I MS43I-05_R11 INTERMED 2005 11/9/2005 0.00 3.14

MS-43I MS43I-20061013 INTERMED 2006 10/13/2006 0.00 6.66

MS-43I MS43I_20071019 INTERMED 2007 10/19/2007 0.00 12.63

MS-43I MS43I_20080428 INTERMED 2008 4/28/2008 0.00 19.80

MS-43I MS43I_20081023 INTERMED 2008 10/23/2008 0.00 23.90

MS-43I MS43I_20081023-AVG INTERMED 2008 10/23/2008 0.00 24.41

MS-43I MS43I_20081023-D INTERMED 2008 10/23/2008 0.00 24.91

MS-43I MS43I_20090414 INTERMED 2009 4/14/2009 0.00 29.00

MS-43I MS43I_20090930 INTERMED 2009 9/30/2009 0.00 37.30

MS-43I MS43I_20101027 INTERMED 2010 10/27/2010 0.00 34.98

MS-43I MS43I_20110215 INTERMED 2011 2/15/2011 0.00 31.00

MS-43I MS43I_20110509 INTERMED 2011 5/9/2011 0.00 22.87

MS-43I MS43I_20110815 INTERMED 2011 8/15/2011 0.00 14.88
MS-43I MS43I_20111107 INTERMED 2011 11/7/2011 0.00 15.77
MS-44I 057-MW-44I-01 INTERMED 1999 11/15/1999 0.00 35.00

MS-44I MS-44I-00_R10 INTERMED 2000 10/16/2000 0.00 33.00

MS-44I MS44I-01_R12 INTERMED 2001 12/5/2001 0.00 35.00

MS-44I MS44I-03_R03 INTERMED 2003 3/20/2003 0.00 133.00

MS-44I MS44I-03_R06 INTERMED 2003 6/13/2003 0.00 126.00

MS-44I MS44I-03_R10 INTERMED 2003 10/15/2003 0.00 186.00

MS-44I MS44I-04_R03 INTERMED 2004 3/26/2004 0.00 159.50

MS-44I MS44I-04_R10 INTERMED 2004 10/1/2004 0.00 127.10

MS-44I MS44I-05_R11 INTERMED 2005 11/16/2005 0.00 117.40

MS-44I MS44I-05_R11-AVG INTERMED 2005 11/16/2005 0.00 117.35

MS-44I MS44I-05_R11-D INTERMED 2005 11/16/2005 0.00 117.30

MS-44I MS44I-20060518 INTERMED 2006 5/18/2006 0.00 106.40

MS-44I MS44I-20061025 INTERMED 2006 10/25/2006 0.00 137.30

MS-44I MS44I_20071029 INTERMED 2007 10/29/2007 0.00 179.80

MS-44I MS44I_20080430 INTERMED 2008 4/30/2008 0.00 210.00

MS-44I MS44I_20081029 INTERMED 2008 10/29/2008 0.00 231.00

MS-44I MS44I_20090417 INTERMED 2009 4/17/2009 0.00 147.70

MS-44I MS44I_20091002 INTERMED 2009 10/2/2009 0.00 219.50
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MS-44I MS44I_20101029 INTERMED 2010 10/29/2010 0.00 296.00

MS-44I MS44I_20110215 INTERMED 2011 2/15/2011 0.00 322.00

MS-44I MS44I_20110510 INTERMED 2011 5/10/2011 0.00 374.00

MS-44I MS44I_20110816 INTERMED 2011 8/16/2011 0.00 284.00
MS-44I MS44I_20111110 INTERMED 2011 11/10/2011 0.00 363.00
MS-45I 057-MW-45I-01 INTERMED 1999 12/3/1999 0.00 8.70

MS-45I 057-MW-45I-01-AVG INTERMED 1999 12/3/1999 0.00 8.80

MS-45I 057-MW-45I-01-D INTERMED 1999 12/3/1999 0.00 8.90

MS-45I MS-45I-00_R10 INTERMED 2000 10/23/2000 0.00 5.40

MS-45I MS45I-01_R12 INTERMED 2001 12/4/2001 0.00 5.30

MS-45I MS45I-03_R03 INTERMED 2003 3/19/2003 0.67 18.62

MS-45I MS45I-03_R06 INTERMED 2003 6/11/2003 0.00 16.00

MS-45I MS45I-03_R10 INTERMED 2003 10/16/2003 0.89 20.66

MS-45I MS45I-04_R03 INTERMED 2004 3/25/2004 0.98 17.00

MS-45I MS45I-04_R09 INTERMED 2004 9/29/2004 1.50 16.00

MS-45I MS45I-05_R11 INTERMED 2005 11/14/2005 3.40 17.54

MS-45I MS45I-20060517 INTERMED 2006 5/17/2006 2.90 15.57

MS-45I MS45I-20061019 INTERMED 2006 10/19/2006 3.70 10.26

MS-45I MS45I_20071024 INTERMED 2007 10/24/2007 3.90 27.10

MS-45I MS45I_20081027 INTERMED 2008 10/27/2008 2.90 42.20

MS-45I MS45I_20091001 INTERMED 2009 10/1/2009 4.80 42.30

MS-45I MS45I_20101029 INTERMED 2010 10/29/2010 3.60 35.30

MS-45I MS45I_20110215 INTERMED 2011 2/15/2011 3.50 16.91

MS-45I MS45I_20110215-AVG INTERMED 2011 2/15/2011 3.55 16.92

MS-45I MS45I_20110215-D INTERMED 2011 2/15/2011 3.60 16.93

MS-45I MS45I_20110509 INTERMED 2011 5/9/2011 3.30 11.58

MS-45I MS45I_20110815 INTERMED 2011 8/15/2011 2.70 14.66
MS-45I MS45I_20111109 INTERMED 2011 11/9/2011 1.9 11.52
MS-46I 057-MW-46I-01 INTERMED 1999 11/14/1999 2.00 6.00

MS-46I MS46I-03_R03 INTERMED 2003 3/18/2003 4.90 4.67

MS-46I MS46I-03_R10 INTERMED 2003 10/14/2003 5.80 4.90

MS-46I MS46I-03_R10-AVG INTERMED 2003 10/14/2003 5.60 4.94

MS-46I MS46I-03_R10-D INTERMED 2003 10/14/2003 5.40 4.98

MS-46I MS46I-04_R09 INTERMED 2004 9/29/2004 3.80 4.40

MS-46I MS46I-05_R11 INTERMED 2005 11/14/2005 5.20 7.52

MS-46I MS46I-20061020 INTERMED 2006 10/20/2006 5.50 8.22

MS-47I 057-MW-47I-01 INTERMED 1999 12/6/1999 0.00 44.00

MS-47I MS-47I-00_R10 INTERMED 2000 10/25/2000 0.00 22.00

MS-47I MS47I-01_R12 INTERMED 2001 12/5/2001 0.00 74.00

MS-47I MS47I-03_R03 INTERMED 2003 3/20/2003 0.82 51.00

MS-47I MS47I-03_R10 INTERMED 2003 10/15/2003 1.30 53.60

MS-47I MS47I-04_R09 INTERMED 2004 9/30/2004 1.20 41.30

MS-47I MS47I-04_R09-AVG INTERMED 2004 9/30/2004 1.25 42.95

MS-47I MS47I-04_R09-D INTERMED 2004 9/30/2004 1.30 44.60

MS-47I MS47I-05_R11 INTERMED 2005 11/15/2005 1.60 31.50

MS-47I MS47I-20061023 INTERMED 2006 10/23/2006 2.40 18.40

MS-47I MS47I_20071025 INTERMED 2007 10/25/2007 2.70 15.99

MS-47I MS47I_20071025-AVG INTERMED 2007 10/25/2007 2.65 15.49

MS-47I MS47I_20071025-D INTERMED 2007 10/25/2007 2.60 14.98

MS-47I MS47I_20081024 INTERMED 2008 10/24/2008 2.20 14.98

MS-47I MS47I_20091001 INTERMED 2009 10/1/2009 3.00 13.78

MS-47I MS47I_20101027 INTERMED 2010 10/27/2010 2.30 12.74
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MS-47I MS47I_20111108 INTERMED 2011 11/8/2011 1.9 17.30
MS-49I 057-MW-49I-01 INTERMED 1999 12/5/1999 7.00 10.00

MS-49I MS-49I-00_R10 INTERMED 2000 10/23/2000 3.70 3.40

MS-49I MS49I-01_R12 INTERMED 2001 12/3/2001 4.50 8.50

MS-49I MS49I-03_R03 INTERMED 2003 3/18/2003 4.20 9.90

MS-49I MS49I-03_R10 INTERMED 2003 10/15/2003 4.30 2.90

MS-49I MS49I-04_R09 INTERMED 2004 9/29/2004 2.00 2.90

MS-49I MS49I-05_R11 INTERMED 2005 11/11/2005 2.20 3.50

MS-49I MS49I-20061018 INTERMED 2006 10/18/2006 2.30 2.40

MS-49I MS49I_20071022 INTERMED 2007 10/22/2007 1.90 3.96

MS-49I MS49I_20081023 INTERMED 2008 10/23/2008 1.70 2.41

MS-49I MS49I_20090928 INTERMED 2009 9/28/2009 1.80 2.43

MS-49I MS49I_20101021 INTERMED 2010 10/21/2010 1.50 1.37

MS-49I MS49I_20111104 INTERMED 2011 11/4/2011 2.6 2.08
MS-49I MS49I_20111104-AVG INTERMED 2011 11/4/2011 2.60 2.03
MS-49I MS49I_20111104-D INTERMED 2011 11/4/2011 2.60 1.98
MS-51I 057-MW-51I-01 INTERMED 1999 11/13/1999 5.00 5.00

MS-51I MS-51I-00_R10 INTERMED 2000 10/10/2000 3.90 1.40

MS-51I MS51I-01_R11 INTERMED 2001 11/30/2001 2.30 0.00

MS-51I MS51I-03_R03 INTERMED 2003 3/12/2003 2.50 1.60

MS-51I MS51I-03_R10 INTERMED 2003 10/9/2003 2.90 1.60

MS-51I MS51I-04_R09 INTERMED 2004 9/24/2004 1.70 2.40

MS-51I MS51I-05_R11 INTERMED 2005 11/10/2005 1.40 1.30

MS-51I MS51I-05_R11-AVG INTERMED 2005 11/10/2005 1.40 1.30

MS-51I MS51I-05_R11-D INTERMED 2005 11/10/2005 1.40 1.30

MS-51I MS51I-20061013 INTERMED 2006 10/13/2006 1.40 0.48

MS-51I MS51I_20071017 INTERMED 2007 10/17/2007 1.40 1.60

MS-51I MS51I_20081021 INTERMED 2008 10/21/2008 1.30 0.26

MS-51I MS51I_20090923 INTERMED 2009 9/23/2009 1.30 1.80

MS-51I MS51I_20101015 INTERMED 2010 10/15/2010 0.79 0.69

MS-51I MS51I_20111103 INTERMED 2011 11/3/2011 0.80 0.68
MS-52I 057-MW-52I-01 INTERMED 1999 12/1/1999 0.00 0.00

MS-52I MS-52I-00_R10 INTERMED 2000 10/5/2000 0.00 0.00

MS-52I MS52I-01_R11 INTERMED 2001 11/28/2001 0.00 1.60

MS-52I MS52I-03_R03 INTERMED 2003 3/13/2003 0.50 4.00

MS-52I MS52I-03_R03-AVG INTERMED 2003 3/13/2003 0.48 3.97

MS-52I MS52I-03_R03-D INTERMED 2003 3/13/2003 0.46 3.94

MS-52I MS52I-03_R10 INTERMED 2003 10/14/2003 0.86 1.94

MS-52I MS52I-04_R09 INTERMED 2004 9/29/2004 0.85 3.00

MS-52I MS52I-05_R11 INTERMED 2005 11/10/2005 0.57 0.75

MS-52I MS52I-20061013 INTERMED 2006 10/13/2006 0.22 4.04

MS-52I MS52I_20071017 INTERMED 2007 10/17/2007 1.50 2.78

MS-52I MS52I_20081021 INTERMED 2008 10/21/2008 2.70 2.71

MS-52I MS52I_20090929 INTERMED 2009 9/29/2009 0.98 0.70

MS-52I MS52I_20090929-AVG INTERMED 2009 9/29/2009 1.04 0.77

MS-52I MS52I_20090929-D INTERMED 2009 9/29/2009 1.10 0.84

MS-52I MS52I_20101012 INTERMED 2010 10/12/2010 1.20 2.27

MS-52I MS52I_20111107 INTERMED 2011 11/7/2011 1.1 3.74
MS-54I MS54I-05_R11 INTERMED 2005 11/17/2005 0.00 53.00

MS-54I MS54I-20061026 INTERMED 2006 10/26/2006 0.00 181.00

MS-54I MS54I-K0705423_20070621 INTERMED 2007 6/21/2007 0.00 184.00

MS-54I MS54I-K0705423_20070621-AVGINTERMED 2007 6/21/2007 0.00 184.00
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MS-54I MS54I-K0705423_20070621-DINTERMED 2007 6/21/2007 0.00 192.00

MS-54I MS54I_20071029 INTERMED 2007 10/29/2007 0.95 205.00

MS-54I MS54I_20080430 INTERMED 2008 4/30/2008 0.00 254.00

MS-54I MS54I_20081029 INTERMED 2008 10/29/2008 0.00 222.00

MS-54I MS54I_20090415 INTERMED 2009 4/15/2009 0.00 258.00

MS-54I MS54I_20091002 INTERMED 2009 10/2/2009 0.18 250.00

MS-54I MS54I_20101101 INTERMED 2010 11/1/2010 0.00 209.00

MS-54I MS54I_20110215 INTERMED 2011 2/15/2011 0.00 333.00

MS-54I MS54I_20110510 INTERMED 2011 5/10/2011 1.30 331.00

MS-54I MS54I_20110817 INTERMED 2011 8/17/2011 0.00 250.00
MS-54I MS54I_20111116 INTERMED 2011 11/16/2011 0.19 170.00
MS-55I MS55I-05_R11 INTERMED 2005 11/18/2005 0.00 19.00

MS-55I MS55I-20061024 INTERMED 2006 10/24/2006 0.00 33.40

MS-55I MS55I-K0705423_20070621 INTERMED 2007 6/21/2007 0.00 29.90

MS-55I MS55I_20071026 INTERMED 2007 10/26/2007 0.00 36.20

MS-55I MS55I_20080429 INTERMED 2008 4/29/2008 0.00 31.40

MS-55I MS55I_20081027 INTERMED 2008 10/27/2008 0.00 31.00

MS-55I MS55I_20090415 INTERMED 2009 4/15/2009 0.00 40.10

MS-55I MS55I_20091001 INTERMED 2009 10/1/2009 0.00 32.90

MS-55I MS55I_20101029 INTERMED 2010 10/29/2010 0.00 36.10

MS-55I MS55I_20110215 INTERMED 2011 2/15/2011 0.00 52.70

MS-55I MS55I_20110510 INTERMED 2011 5/10/2011 0.00 44.00

MS-55I MS55I_20110817 INTERMED 2011 8/17/2011 0.00 33.30
MS-55I MS55I_20111116 INTERMED 2011 11/16/2011 0.00 23.70
MS-56I MS56I-05_R11 INTERMED 2005 11/18/2005 0.00 678.00

MS-56I MS56I-20061026 INTERMED 2006 10/26/2006 0.00 867.00

MS-56I MS56I-K0705423_20070622 INTERMED 2007 6/22/2007 0.00 786.00

MS-56I MS56I_20071029 INTERMED 2007 10/29/2007 0.00 629.00

MS-56I MS56I_20080501 INTERMED 2008 5/1/2008 0.00 572.00

MS-56I MS56I_20081029 INTERMED 2008 10/29/2008 0.00 384.00

MS-56I MS56I_20090415 INTERMED 2009 4/15/2009 0.00 437.00

MS-56I MS56I_20090415-AVG INTERMED 2009 4/15/2009 0.00 429.50

MS-56I MS56I_20090415-D INTERMED 2009 4/15/2009 0.00 422.00

MS-56I MS56I_20091005 INTERMED 2009 10/5/2009 0.00 398.00

MS-56I MS56I_20101101 INTERMED 2010 11/1/2010 0.00 346.00

MS-56I MS56I_20110215 INTERMED 2011 2/15/2011 0.00 327.00

MS-56I MS56I_20110510 INTERMED 2011 5/10/2011 0.00 328.00

MS-56I MS56I_20110817 INTERMED 2011 8/17/2011 0.00 273.00
MS-56I MS56I_20111116 INTERMED 2011 11/16/2011 0.00 293.00
1-PC 1-PC-83_R10 PRDC 1983 10/1/1983 10.00 0.00

1-PC 1-PC-84_R04 PRDC 1984 4/1/1984 0.00 0.00

1-PC 1-PC-84_R10 PRDC 1984 10/1/1984 0.00 0.00

1-PC 1-PC-85_R01 PRDC 1985 1/1/1985 0.00 0.00

1-PC 1-PC-85_R06 PRDC 1985 6/1/1985 0.00 0.00

1-PC 1-PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

1-PC M01PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

1-PC 1-PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

1-PC M01PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

1-PC M01PC-90_R11 PRDC 1990 11/1/1990 0.00 0.00

1-PC M01PC-91_R02 PRDC 1991 2/1/1991 0.00 0.00

1-PC MS01PC-97_R03 PRDC 1997 3/20/1997 0.00 0.00

1-PC PC-1-97_R03 PRDC 1997 3/20/1997 0.00 3.90
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1-PC PC-1-97_R10 PRDC 1997 10/13/1997 2.30 5.20

1-PC 1-PC-98_Q2 PRDC 1998 4/27/1998 0.00 4.60

1-PC 1-PC-98_Q4 PRDC 1998 10/27/1998 0.00 3.10

1-PC PC-1-99_R04 PRDC 1999 4/19/1999 0.00 3.80

1-PC PC-1-99_R11 PRDC 1999 11/2/1999 0.00 4.40

1-PC MS01PC-20061013 PRDC 2006 10/13/2006 0.00 3.69

1-PC MS01PC_20111107 PRDC 2011 11/7/2011 0.00 3.22

2-PC 2-PC-83_R10 PRDC 1983 10/1/1983 0.00 0.00

2-PC 2-PC-84_R04 PRDC 1984 4/1/1984 0.00 0.00

2-PC 2-PC-84_R10 PRDC 1984 10/1/1984 0.00 24.00

2-PC 2-PC-85_R01 PRDC 1985 1/1/1985 0.00 0.00

2-PC 2-PC-85_R06 PRDC 1985 6/1/1985 0.00 0.00

2-PC 2-PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

2-PC M02PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

2-PC 2-PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

2-PC M02PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

2-PC M02PC-90_R11 PRDC 1990 11/1/1990 0.00 0.00

2-PC M02PC-91_R02 PRDC 1991 2/1/1991 0.00 0.00

2-PC MS02PC-95_R11 PRDC 1995 11/21/1995 0.00 0.00

2-PC MS02PC-96-R01 PRDC 1996 1/15/1996 0.00 0.00

2-PC MS02PC-96_R10 PRDC 1996 10/10/1996 0.00 0.00

2-PC MS02PC-97_R02 PRDC 1997 2/4/1997 0.00 0.80

2-PC MS02PC-97_R03 PRDC 1997 3/20/1997 0.00 0.00

2-PC PC-2A-97_R03 PRDC 1997 3/20/1997 0.00 2.60

2-PC PC-2B-97_R03 PRDC 1997 3/20/1997 0.00 2.40

2-PC MS-02PC-97_R04 PRDC 1997 4/1/1997 0.00 2.40

2-PC MS02PC-97_R10 PRDC 1997 10/10/1997 0.00 0.00

2-PC 2-PC-98_Q2 PRDC 1998 4/29/1998 2.50 3.40

2-PC 2-PC-98_Q4 PRDC 1998 10/27/1998 0.00 2.50

2-PC PC-2-99_R04 PRDC 1999 4/19/1999 5.30 0.00

2-PC PC-2-99_R11 PRDC 1999 11/1/1999 0.00 3.40

2-PC MS2PC-03_R03 PRDC 2003 3/12/2003 140.00 1.60

2-PC MS02PC-04_R09 PRDC 2004 9/22/2004 150.00 1.10

2-PC MS02PC-20061013 PRDC 2006 10/13/2006 66.00 0.56

2-PC MS02PC_20081022 PRDC 2008 10/22/2008 33.00 0.23

2-PC MS02PC_20101007-AVG PRDC 2010 10/7/2010 17.00 0.14

2-PC MS02PC_20111109 PRDC 2011 11/9/2011 13 0.17
3-PC 3-PC-83_R10 PRDC 1983 10/1/1983 0.00 0.00

3-PC 3-PC-84_R04 PRDC 1984 4/1/1984 0.00 0.00

3-PC 3-PC-84_R10 PRDC 1984 10/1/1984 0.00 10.00

3-PC 3-PC-85_R01 PRDC 1985 1/1/1985 0.00 0.00

3-PC 3-PC-85_R06 PRDC 1985 6/1/1985 0.00 0.00

3-PC 3-PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

3-PC M03PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

3-PC 3-PC-88_R01 PRDC 1988 1/1/1988 5.80 0.00

3-PC M03PC-88_R01 PRDC 1988 1/1/1988 5.80 0.00

3-PC M03PC-90_R11 PRDC 1990 11/1/1990 0.00 0.00

3-PC M03PC-90_R11-AVG PRDC 1990 11/1/1990 0.00 0.00

3-PC M03PC-90_R11-D PRDC 1990 11/1/1990 0.00 0.00

3-PC M03PC-91_R02 PRDC 1991 2/1/1991 0.00 0.00

3-PC PC-3-97_R10 PRDC 1997 10/13/1997 44.00 0.72

3-PC 3-PC-98_Q2 PRDC 1998 4/27/1998 31.00 0.68
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3-PC 3-PC-98_Q4 PRDC 1998 10/27/1998 32.00 0.00

3-PC PC-3-99_R04 PRDC 1999 4/19/1999 37.00 0.00

3-PC MS03PC-20061016 PRDC 2006 10/16/2006 2.60 0.00

3-PC MS03PC_20081020 PRDC 2008 10/20/2008 2.30 0.06

3-PC MS03PC_20090922 PRDC 2009 9/22/2009 1.70 0.00

3-PC MS03PC_20101006-AVG PRDC 2010 10/6/2010 1.70 0.00

3-PC MS03PC_20111102 PRDC 2011 11/2/2011 1.1 0.00
4-PC 4-PC-83_R10 PRDC 1983 10/1/1983 0.00 0.00

4-PC 4-PC-85_R06 PRDC 1985 6/1/1985 0.00 0.00

4-PC 4-PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

4-PC M04PC-86_R11 PRDC 1986 11/1/1986 0.00 0.00

4-PC 4-PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

4-PC M04PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

4-PC M04PC-90_R11 PRDC 1990 11/1/1990 0.00 0.00

4-PC M04PC-91_R02 PRDC 1991 2/1/1991 0.00 0.00

4-PC M04PC-91_R02-AVG PRDC 1991 2/1/1991 0.00 0.00

4-PC M04PC-91_R02-D PRDC 1991 2/1/1991 0.00 0.00

4-PC PC-4-97_R10 PRDC 1997 10/13/1997 1.60 4.50

4-PC 4-PC-98_Q2 PRDC 1998 4/27/1998 0.79 4.40

4-PC 4-PC-98_Q4 PRDC 1998 10/27/1998 0.00 3.00

4-PC PC-4-99_R04 PRDC 1999 4/19/1999 0.42 2.90

4-PC PC-4-99_R11 PRDC 1999 11/1/1999 0.00 4.80

4-PC MS04PC-20061010 PRDC 2006 10/10/2006 5.30 4.22

4-PC MS04PC_20111107 PRDC 2011 11/7/2011 1.50 4.12

5-PC 5-PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

5-PC M05PC-88_R01 PRDC 1988 1/1/1988 0.00 0.00

5-PC M05PC-90_R11 PRDC 1990 11/1/1990 0.00 0.00

5-PC M05PC-91_R02 PRDC 1991 2/1/1991 0.80 0.00

5-PC PC-5-97_R10 PRDC 1997 10/13/1997 460.00 0.97

5-PC 5-PC-98_Q2 PRDC 1998 4/27/1998 550.00 0.00

5-PC 5-PC-98_Q4 PRDC 1998 10/28/1998 490.00 0.00

5-PC PC-5-99_R04 PRDC 1999 4/20/1999 530.00 0.00

5-PC PC-5-99_R11 PRDC 1999 11/2/1999 560.00 1.30

5-PC MS-05PC-00_R10 PRDC 2000 10/16/2000 360.00 0.00

5-PC MS5-PC-01_R11 PRDC 2001 11/28/2001 240.00 0.00

5-PC MS5PC-03_R03 PRDC 2003 3/13/2003 190.00 0.58

5-PC MS5PC-03_R10 PRDC 2003 10/7/2003 160.00 0.38

5-PC MS5PC-04_R09 PRDC 2004 9/27/2004 96.00 0.00

5-PC MS5PC-05_R11 PRDC 2005 11/9/2005 89.00 0.26

5-PC MS05PC-20061012 PRDC 2006 10/12/2006 86.00 0.31

5-PC MS05PC_20081015 PRDC 2008 10/15/2008 80.00 0.21

5-PC MS05PC_20081015-AVG PRDC 2008 10/15/2008 81.50 0.19

5-PC MS05PC_20081015-D PRDC 2008 10/15/2008 83.00 0.17

5-PC MS05PC_20111102 PRDC 2011 11/2/2011 42.00 0.17

FMC-43 057-MW-FMC-43 PRDC 1999 12/7/1999 0.00 2.40

FRIDLEY WELL 13 FW13-92_R10C PRDC 1992 10/22/1992 0.00 0.00

FRIDLEY WELL 13 FW13-92_R10C-AVG PRDC 1992 10/22/1992 0.00 0.00

FRIDLEY WELL 13 FW13-92_R10C-D PRDC 1992 10/22/1992 0.00 0.00

FRIDLEY WELL 13 FW13-92_R11 PRDC 1992 11/5/1992 0.00 0.00

FRIDLEY WELL 13 FW13-92_R11-AVG PRDC 1992 11/5/1992 0.00 0.00

FRIDLEY WELL 13 FW13-92_R11-D PRDC 1992 11/5/1992 0.00 0.00

FRIDLEY WELL 13 FW13-93_R05 PRDC 1993 5/5/1993 0.00 0.00
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FRIDLEY WELL 13 FW13-94_R05 PRDC 1994 5/11/1994 0.00 0.00

FRIDLEY WELL 13 FW13-95_R05 PRDC 1995 5/24/1995 0.00 0.00

FRIDLEY WELL 13 FW13-96-R01 PRDC 1996 1/15/1996 0.00 0.00

FRIDLEY WELL 13 FW13-97_R04 PRDC 1997 4/2/1997 0.00 0.00

FRIDLEY WELL 13 FW13-98_Q2 PRDC 1998 5/1/1998 0.00 0.00

FRIDLEY WELL 13 FW13-99_R04 PRDC 1999 4/22/1999 0.00 0.00

FRIDLEY WELL 13 FW-13-00_R10 PRDC 2000 10/24/2000 0.00 0.00

FRIDLEY WELL 13 FW13-01_R12 PRDC 2001 12/4/2001 0.00 0.00

FRIDLEY WELL 13 FW13-03_R03 PRDC 2003 3/18/2003 0.00 0.00

FRIDLEY WELL 13 FW13-04_R09 PRDC 2004 9/28/2004 0.00 0.00

FRIDLEY WELL 13 FW13-20061011 PRDC 2006 10/11/2006 0.00 0.00

FRIDLEY WELL 13 FW13_20071023 PRDC 2007 10/23/2007 0.00 0.00

FRIDLEY WELL 13 FW13_20081021 PRDC 2008 10/21/2008 0.00 0.00

FRIDLEY WELL 13 FW13_20090922 PRDC 2009 9/22/2009 0.00 0.00

FRIDLEY WELL 13 FW13_20090922-AVG PRDC 2009 9/22/2009 0.00 0.00

FRIDLEY WELL 13 FW13_20090922-D PRDC 2009 9/22/2009 0.00 0.00

FRIDLEY WELL 13 FW13_20101021 PRDC 2010 10/21/2010 0.00 0.00

FRIDLEY WELL 13 FW13_20111118 PRDC 2011 11/18/2011 0.00 0.00
FRIDLEY WELL 13 FW13_20111118-AVG PRDC 2011 11/18/2011 0.00 0.00
FRIDLEY WELL 13 FW13_20111118-D PRDC 2011 11/18/2011 0.00 0.00
MS-48PC 057-MW-48P-01 PRDC 1999 11/13/1999 1.00 3.00

MS-48PC MS-48PC-00_R10 PRDC 2000 10/10/2000 1.20 2.30

MS-48PC MS48PC-01_R11 PRDC 2001 11/29/2001 0.00 2.20

MS-48PC MS48PC-20061016 PRDC 2006 10/16/2006 0.49 2.30
MS-48PC MS48PC_20111102 PRDC 2011 11/2/2011 0.25 2.48

MS-50PC 057-MW-50P-01 PRDC 1999 11/13/1999 0.00 2.00

MS-50PC 057-MW-50P-01-AVG PRDC 1999 11/13/1999 0.00 2.00

MS-50PC 057-MW-50P-01-D PRDC 1999 11/13/1999 0.00 2.00

MS-50PC MS50PC-20061017 PRDC 2006 10/17/2006 0.00 2.75

MS-53PC 057-MW-53P-01 PRDC 1999 11/14/1999 13.00 2.00

MS-53PC MS-53PC-00_R10 PRDC 2000 10/10/2000 2.00 0.00

MS-53PC MS53PC-01_R11 PRDC 2001 11/29/2001 8.70 1.60

MS-53PC MS53PC-01_R11-AVG PRDC 2001 11/29/2001 8.70 1.65

MS-53PC MS53PC-01_R11-D PRDC 2001 11/29/2001 8.70 1.70

MS-53PC MS53PC-04_R10 PRDC 2004 10/1/2004 1.00 0.00

MS-53PC MS53PC-04_R10-AVG PRDC 2004 10/1/2004 1.05 0.00

MS-53PC MS53PC-04_R10-D PRDC 2004 10/1/2004 1.10 0.00

MS-53PC MS53PC-20061012 PRDC 2006 10/12/2006 0.64 0.19

MS-53PC MS53PC_20081014 PRDC 2008 10/14/2008 0.48 0.20

MS-53PC MS53PC_20101007 PRDC 2010 10/7/2010 0.23 0.17

MS-53PC MS53PC_20111102 PRDC 2011 11/2/2011 0.66 0.37
MS-53PC MS53PC_20111102-AVG PRDC 2011 11/2/2011 0.64 0.36
MS-53PC MS53PC_20111102-D PRDC 2011 11/2/2011 0.62 0.35
10-S 10-S-85_R06 SHALLOW 1985 6/1/1985 0.00 15.00

10-S 10-S-86_R01 SHALLOW 1986 1/1/1986 0.00 12.00

10-S 10-S-86_R11 SHALLOW 1986 11/1/1986 0.00 72.00

10-S M10S-86_R11 SHALLOW 1986 11/1/1986 0.00 72.00

10-S 10-S-88_R01 SHALLOW 1988 1/1/1988 21.00 45.00

10-S M10S-88_R01 SHALLOW 1988 1/1/1988 21.00 45.00

10-S M10S-90_R11 SHALLOW 1990 11/1/1990 71.00 3800.00

10-S M10S-91_R02 SHALLOW 1991 2/1/1991 52.00 3200.00

12-S 12-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00
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12-S 12-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

12-S M12S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

12-S 12-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

12-S M12S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

12-S M12S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

12-S M12S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

13-S 13-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

13-S 13-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

13-S M13S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

13-S 13-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

13-S M13S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

13-S M13S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

13-S M13S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

13-S MS13S-95_R11 SHALLOW 1995 11/20/1995 0.00 0.00

13-S MS13S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

13-S MS13S-96_R10 SHALLOW 1996 10/9/1996 0.00 0.00

13-S MS-13S-97_R03 SHALLOW 1997 3/31/1997 0.00 0.00

13-S MS13S-97_R10 SHALLOW 1997 10/14/1997 1.20 0.00

13-S MS13S-98_Q2 SHALLOW 1998 4/28/1998 0.00 0.00

13-S MS13S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

13-S MS-13S-99_R04 SHALLOW 1999 4/20/1999 1.10 0.00

14-IS MS14I-92_R10A SHALLOW 1992 10/6/1992 0.00 160.00

14-IS MS14I-92_R10C SHALLOW 1992 10/20/1992 0.00 220.00

14-IS MS14I-92_R11 SHALLOW 1992 11/5/1992 0.00 210.00

14-IS MS14I-92_R12 SHALLOW 1992 12/10/1992 0.00 75.00

14-IS MS14I-93_R02 SHALLOW 1993 2/11/1993 0.00 51.00

14-IS MS14I-93_R02-AVG SHALLOW 1993 2/11/1993 0.00 250.50

14-IS MS14I-93_R02-D SHALLOW 1993 2/11/1993 0.00 450.00

14-IS MS14I-93_R05 SHALLOW 1993 5/6/1993 0.00 82.00

14-IS MS14I-93_R05-AVG SHALLOW 1993 5/6/1993 0.00 83.50

14-IS MS14I-93_R05-D SHALLOW 1993 5/6/1993 0.00 85.00

14-IS MS14I-93_R08 SHALLOW 1993 8/18/1993 0.00 27.00

14-IS MS14I-93_R08-AVG SHALLOW 1993 8/18/1993 0.00 29.50

14-IS MS14I-93_R08-D SHALLOW 1993 8/18/1993 0.00 32.00

14-IS MS14I-93_R11 SHALLOW 1993 11/10/1993 0.00 41.00

14-IS MS14I-93_R11-AVG SHALLOW 1993 11/10/1993 0.00 40.00

14-IS MS14I-93_R11-D SHALLOW 1993 11/10/1993 0.00 39.00

14-IS MS14I-94_R02A SHALLOW 1994 2/17/1994 0.00 24.00

14-IS MS14I-94_R05 SHALLOW 1994 5/11/1994 0.00 26.00

14-IS MS14I-94_R08 SHALLOW 1994 8/17/1994 0.00 49.00

14-IS MS14I-94_R11A SHALLOW 1994 11/18/1994 0.00 48.00

14-IS MS14I-95_R02B SHALLOW 1995 2/16/1995 0.00 53.00

14-IS MS14I-95_R05 SHALLOW 1995 5/24/1995 0.00 92.00

14-IS MS14I-95_R08 SHALLOW 1995 8/16/1995 0.00 34.00

14-IS MS14I-95_R11 SHALLOW 1995 11/22/1995 0.00 54.00

14-IS MS14I-96-R01 SHALLOW 1996 1/15/1996 0.00 43.00

14-IS GWU-MS14I-R10_96 SHALLOW 1996 10/11/1996 0.00 66.00

14-IS MS14I-97_R04 SHALLOW 1997 4/3/1997 2.40 250.00

14-IS MS14I-97_R10 SHALLOW 1997 10/16/1997 0.00 260.00

14-IS MS14I-98_Q2 SHALLOW 1998 4/30/1998 0.00 3.30

14-IS MS14I-98_Q2-AVG SHALLOW 1998 4/30/1998 0.00 201.65

14-IS MS14I-98_Q2-D SHALLOW 1998 4/30/1998 0.00 400.00
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14-IS MS14I-98_Q4 SHALLOW 1998 10/30/1998 0.00 230.00

14-IS MS-14I-99_R04 SHALLOW 1999 4/22/1999 0.00 190.00

14-IS MS-14I-99_R11 SHALLOW 1999 11/5/1999 0.00 200.00

14-IS MS-14IS-00_R10 SHALLOW 2000 10/26/2000 0.00 120.00

14-IS MS14IS-01_R12 SHALLOW 2001 12/5/2001 0.00 79.00

14-IS MS14IS-03_R03 SHALLOW 2003 3/19/2003 0.42 350.00

14-IS MS14IS-03_R10 SHALLOW 2003 10/15/2003 0.93 185.00

14-IS MS14IS-03_R10-AVG SHALLOW 2003 10/15/2003 0.97 184.00

14-IS MS14IS-03_R10-D SHALLOW 2003 10/15/2003 1.00 183.00

14-IS MS14IS-04_R10 SHALLOW 2004 10/1/2004 0.00 221.00

14-IS MS14IS-04_R10-AVG SHALLOW 2004 10/1/2004 0.00 215.00

14-IS MS14IS-04_R10-D SHALLOW 2004 10/1/2004 0.00 209.00

14-IS MS14IS-05_R11 SHALLOW 2005 11/21/2005 0.30 71.00

14-IS MS14IS-05_R11-AVG SHALLOW 2005 11/21/2005 0.31 70.50

14-IS MS14IS-05_R11-D SHALLOW 2005 11/21/2005 0.32 70.00

14-IS MS14IS-20061027 SHALLOW 2006 10/27/2006 0.43 73.00

14-IS MS14IS_20071025 SHALLOW 2007 10/25/2007 0.27 98.00

14-IS MS14IS_20081030 SHALLOW 2008 10/30/2008 0.26 115.00

14-IS MS14IS_20091007 SHALLOW 2009 10/7/2009 0.18 115.00

14-IS MS14IS_20101028 SHALLOW 2010 10/28/2010 0.48 187.00

14-IS MS14IS_20111110 SHALLOW 2011 11/10/2011 0.28 128.00
14-S 14-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

14-S 14-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

14-S M14S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

14-S 14-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

14-S M14S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

14-S M14S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

14-S M14S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

15-S 15-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

15-S 15-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

15-S M15S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

15-S 15-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

15-S M15S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

15-S M15S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

15-S M15S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

15-S MS15S-92_R10A SHALLOW 1992 10/6/1992 0.00 0.00

15-S MS15S-92_R10C SHALLOW 1992 10/20/1992 0.00 0.00

15-S MS15S-92_R11 SHALLOW 1992 11/4/1992 0.00 0.00

15-S MS15S-92_R12 SHALLOW 1992 12/8/1992 0.00 0.00

15-S MS15S-93_R02 SHALLOW 1993 2/9/1993 0.00 0.00

15-S MS15S-93_R05 SHALLOW 1993 5/4/1993 0.00 0.00

15-S MS15S-93_R08 SHALLOW 1993 8/16/1993 0.00 0.00

15-S MS15S-93_R11 SHALLOW 1993 11/9/1993 0.00 0.00

15-S MS15S-94_R02A SHALLOW 1994 2/16/1994 0.00 0.00

15-S MS15S-94_R05 SHALLOW 1994 5/10/1994 0.00 0.00

15-S MS15S-94_R08 SHALLOW 1994 8/16/1994 0.00 0.00

15-S MS15S-94_R11A SHALLOW 1994 11/16/1994 0.00 0.00

15-S MS15S-95_R02B SHALLOW 1995 2/14/1995 0.00 0.00

15-S MS15S-95_R05 SHALLOW 1995 5/23/1995 0.00 0.00

15-S MS15S-95_R08 SHALLOW 1995 8/15/1995 0.00 0.00

15-S MS15S-95_R11 SHALLOW 1995 11/20/1995 0.00 0.00

15-S MS15S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00
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15-S MS15S-96_R10 SHALLOW 1996 10/9/1996 0.00 0.00

15-S MS-15S-97_R03 SHALLOW 1997 3/31/1997 0.00 0.00

15-S MS15S-97_R10 SHALLOW 1997 10/13/1997 33.00 0.00

15-S MS15S-98_Q2 SHALLOW 1998 4/28/1998 0.00 0.00

15-S MS15S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

15-S MS-15S-99_R04 SHALLOW 1999 4/20/1999 0.00 0.00

15-S MS-15S-99_R11 SHALLOW 1999 11/3/1999 0.00 0.00

15-S MS-15S-00_R10 SHALLOW 2000 10/5/2000 0.00 0.00

15-S MS15S-01_R11 SHALLOW 2001 11/29/2001 0.00 0.00

15-S MS15S-03_R03 SHALLOW 2003 3/11/2003 0.00 0.00

15-S MS15S-04_R09 SHALLOW 2004 9/27/2004 0.00 0.00

15-S MS15S-20061010 SHALLOW 2006 10/10/2006 0.00 0.00

16-S 16-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

16-S 16-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

16-S M16S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

16-S 16-S-88_R01 SHALLOW 1988 1/1/1988 1.00 0.00

16-S M16S-88_R01 SHALLOW 1988 1/1/1988 1.00 0.00

16-S M16S-90_R11 SHALLOW 1990 11/1/1990 1.00 0.00

16-S M16S-91_R02 SHALLOW 1991 2/1/1991 0.80 0.00

16-S MS16S-95_R11 SHALLOW 1995 11/21/1995 0.00 0.00

16-S MS16S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

16-S GWU-MS16S-R10_96 SHALLOW 1996 10/11/1996 0.00 0.00

16-S MS-16S-97_R04 SHALLOW 1997 4/2/1997 0.00 0.00

16-S MS16S-97_R10 SHALLOW 1997 10/15/1997 0.71 0.00

16-S MS16S-98_Q2 SHALLOW 1998 4/29/1998 0.00 0.00

16-S MS16S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

16-S MS-16S-99_R04 SHALLOW 1999 4/21/1999 0.00 0.00

16-S MS-16S-99_R11 SHALLOW 1999 11/3/1999 0.00 0.00

16-S MS-16S-00_R10 SHALLOW 2000 10/21/2000 0.00 0.00

16-S MS16S-01_R11 SHALLOW 2001 11/29/2001 0.00 0.00

16-S MS16S-20061009 SHALLOW 2006 10/9/2006 0.27 1.30

16-S MS16S_20071018 SHALLOW 2007 10/18/2007 0.34 1.40

16-S MS16S_20081017 SHALLOW 2008 10/17/2008 0.60 1.43

16-S MS16S_20081017-AVG SHALLOW 2008 10/17/2008 0.56 1.37

16-S MS16S_20081017-D SHALLOW 2008 10/17/2008 0.51 1.30

16-S MS16S_20090923 SHALLOW 2009 9/23/2009 0.29 1.65

16-S MS16S_20090923-AVG SHALLOW 2009 9/23/2009 0.29 1.70

16-S MS16S_20090923-D SHALLOW 2009 9/23/2009 0.29 1.75

16-S MS16S_20101008 SHALLOW 2010 10/8/2010 0.12 1.98

16-S MS16S_20111101 SHALLOW 2011 11/1/2011 0.24 1.77
17-S 17-S-86_R04 SHALLOW 1986 4/1/1986 0.00 44.00

17-S 17-S-86_R11 SHALLOW 1986 11/1/1986 0.00 54.00

17-S M17S-86_R11 SHALLOW 1986 11/1/1986 0.00 54.00

17-S 17-S-88_R01 SHALLOW 1988 1/1/1988 21.00 26.00

17-S M17S-88_R01 SHALLOW 1988 1/1/1988 21.00 26.00

17-S M17S-90_R11 SHALLOW 1990 11/1/1990 8.00 130.00

17-S M17S-91_R02 SHALLOW 1991 2/1/1991 5.00 16.00

17-S MS17S-92_R10A SHALLOW 1992 10/8/1992 0.00 81.00

17-S MS17S-92_R10C SHALLOW 1992 10/21/1992 2.00 76.00

17-S MS17S-92_R11 SHALLOW 1992 11/4/1992 1.00 38.00

17-S MS17S-92_R11-AVG SHALLOW 1992 11/4/1992 1.00 33.50

17-S MS17S-92_R11-D SHALLOW 1992 11/4/1992 1.00 29.00
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17-S MS17S-92_R12 SHALLOW 1992 12/8/1992 2.00 79.00

17-S MS17S-92_R12-AVG SHALLOW 1992 12/8/1992 1.50 74.50

17-S MS17S-92_R12-D SHALLOW 1992 12/8/1992 1.00 70.00

17-S MS17S-93_R02 SHALLOW 1993 2/9/1993 3.00 27.00

17-S MS17S-93_R02-AVG SHALLOW 1993 2/9/1993 3.00 25.00

17-S MS17S-93_R02-D SHALLOW 1993 2/9/1993 3.00 23.00

17-S MS17S-93_R05 SHALLOW 1993 5/4/1993 3.00 4.00

17-S MS17S-93_R05-AVG SHALLOW 1993 5/4/1993 2.50 3.50

17-S MS17S-93_R05-D SHALLOW 1993 5/4/1993 2.00 3.00

17-S MS17S-93_R08 SHALLOW 1993 8/17/1993 2.00 5.00

17-S MS17S-93_R08-AVG SHALLOW 1993 8/17/1993 2.00 4.50

17-S MS17S-93_R08-D SHALLOW 1993 8/17/1993 2.00 4.00

17-S MS17S-93_R11 SHALLOW 1993 11/9/1993 1.00 46.00

17-S MS17S-93_R11-AVG SHALLOW 1993 11/9/1993 1.00 45.50

17-S MS17S-93_R11-D SHALLOW 1993 11/9/1993 1.00 45.00

17-S MS17S-94_R02A SHALLOW 1994 2/16/1994 3.00 360.00

17-S MS17S-94_R05 SHALLOW 1994 5/11/1994 4.00 180.00

17-S MS17S-94_R08 SHALLOW 1994 8/17/1994 8.00 350.00

17-S MS17S-94_R08-AVG SHALLOW 1994 8/17/1994 7.50 330.00

17-S MS17S-94_R08-D SHALLOW 1994 8/17/1994 7.00 310.00

17-S MS17S-94_R11A SHALLOW 1994 11/18/1994 6.00 23.00

17-S MS17S-94_R11A-AVG SHALLOW 1994 11/18/1994 6.50 25.00

17-S MS17S-94_R11A-D SHALLOW 1994 11/18/1994 7.00 27.00

17-S MS17S-95_R02B SHALLOW 1995 2/14/1995 5.00 77.00

17-S MS17S-95_R02B-AVG SHALLOW 1995 2/14/1995 5.00 82.00

17-S MS17S-95_R02B-D SHALLOW 1995 2/14/1995 5.00 87.00

17-S MS17S-95_R05 SHALLOW 1995 5/24/1995 7.00 260.00

17-S MS17S-95_R05-AVG SHALLOW 1995 5/24/1995 7.00 250.00

17-S MS17S-95_R05-D SHALLOW 1995 5/24/1995 7.00 240.00

17-S MS17S-95_R08 SHALLOW 1995 8/16/1995 5.00 14.00

17-S MS17S-95_R11 SHALLOW 1995 11/21/1995 2.00 3.00

17-S MS17S-96-R01 SHALLOW 1996 1/15/1996 1.30 6.70

17-S GWU-MS17S-R10_96 SHALLOW 1996 10/11/1996 1.00 0.00

17-S MS17S-97_R04 SHALLOW 1997 4/2/1997 0.90 99.00

17-S MS17S-97_R10 SHALLOW 1997 10/15/1997 4.80 180.00

17-S MS17S-98_Q2 SHALLOW 1998 4/30/1998 5.80 160.00

17-S MS17S-98_Q4 SHALLOW 1998 10/30/1998 4.90 96.00

17-S MS-17S-99_R04 SHALLOW 1999 4/22/1999 3.20 25.00

17-S MS-17S-99_R11 SHALLOW 1999 11/3/1999 5.00 68.00

17-S MS-17S-99_R11-DIF SHALLOW 1999 11/3/1999 6.00 71.00

17-S MS-17S-00_R10 SHALLOW 2000 10/10/2000 3.40 50.00

17-S MS17S-01_R11 SHALLOW 2001 11/29/2001 1.70 8.20

17-S MS17S-03_R03 SHALLOW 2003 3/13/2003 0.46 0.92

17-S MS17S-03_R10 SHALLOW 2003 10/7/2003 0.64 3.70

17-S MS17S-04_R09 SHALLOW 2004 9/28/2004 0.00 0.30

17-S MS17S-05_R11 SHALLOW 2005 11/9/2005 0.27 0.20

17-S MS17S-20061012 SHALLOW 2006 10/12/2006 0.29 8.48

17-S MS17S_20071017 SHALLOW 2007 10/17/2007 0.27 3.60

17-S MS17S_20080428 SHALLOW 2008 4/28/2008 0.27 0.54

17-S MS17S_20081015 SHALLOW 2008 10/15/2008 0.26 0.23

17-S MS17S_20090414 SHALLOW 2009 4/14/2009 0.18 0.19

17-S MS17S_20090922 SHALLOW 2009 9/22/2009 0.16 0.11
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17-S MS17S_20101005 SHALLOW 2010 10/5/2010 0.15 0.21

17-S MS17S_20111101 SHALLOW 2011 11/1/2011 0.17 2.41
18-S 18-S-86_R04 SHALLOW 1986 4/1/1986 0.00 4700.00

18-S 18-S-86_R11 SHALLOW 1986 11/1/1986 0.00 660.00

18-S M18S-86_R11 SHALLOW 1986 11/1/1986 0.00 660.00

18-S 18-S-88_R01 SHALLOW 1988 1/1/1988 0.00 2440.00

18-S M18S-88_R01 SHALLOW 1988 1/1/1988 0.00 2440.00

18-S M18S-90_R11 SHALLOW 1990 11/1/1990 0.00 1400.00

18-S M18S-91_R02 SHALLOW 1991 2/1/1991 1.00 2000.00

18-S MS18S-92_R10A SHALLOW 1992 10/7/1992 450.00 870.00

18-S MS18S-92_R10C SHALLOW 1992 10/20/1992 0.00 1000.00

18-S MS18S-92_R10C-AVG SHALLOW 1992 10/20/1992 0.00 990.00

18-S MS18S-92_R10C-D SHALLOW 1992 10/20/1992 0.00 980.00

18-S MS18S-92_R11 SHALLOW 1992 11/4/1992 1.00 1100.00

18-S MS18S-92_R12 SHALLOW 1992 12/9/1992 0.00 1300.00

18-S MS18S-93_R02 SHALLOW 1993 2/11/1993 0.00 780.00

18-S MS18S-93_R05 SHALLOW 1993 5/6/1993 0.00 820.00

18-S MS18S-93_R08 SHALLOW 1993 8/18/1993 0.00 620.00

18-S MS18S-93_R11 SHALLOW 1993 11/10/1993 0.00 310.00

18-S MS18S-94_R02A SHALLOW 1994 2/17/1994 0.00 930.00

18-S MS18S-94_R02A-AVG SHALLOW 1994 2/17/1994 0.00 905.00

18-S MS18S-94_R02A-D SHALLOW 1994 2/17/1994 0.00 880.00

18-S MS18S-94_R05 SHALLOW 1994 5/11/1994 0.00 2500.00

18-S MS18S-94_R05-AVG SHALLOW 1994 5/11/1994 0.00 2450.00

18-S MS18S-94_R05-D SHALLOW 1994 5/11/1994 0.00 2400.00

18-S MS18S-94_R08 SHALLOW 1994 8/17/1994 0.00 640.00

18-S MS18S-94_R08-AVG SHALLOW 1994 8/17/1994 0.00 400.00

18-S MS18S-94_R08-D SHALLOW 1994 8/17/1994 0.00 160.00

18-S MS18S-94_R11B SHALLOW 1994 11/21/1994 0.00 1700.00

18-S MS18S-94_R11B-AVG SHALLOW 1994 11/21/1994 0.00 1650.00

18-S MS18S-94_R11B-D SHALLOW 1994 11/21/1994 0.00 1600.00

18-S MS18S-95_R02B SHALLOW 1995 2/14/1995 0.00 1000.00

18-S MS18S-95_R02B-AVG SHALLOW 1995 2/14/1995 0.00 1000.00

18-S MS18S-95_R02B-D SHALLOW 1995 2/14/1995 0.00 1000.00

18-S MS18S-95_R05 SHALLOW 1995 5/25/1995 0.00 2100.00

18-S MS18S-95_R05-AVG SHALLOW 1995 5/25/1995 0.00 2100.00

18-S MS18S-95_R05-D SHALLOW 1995 5/25/1995 0.00 2100.00

18-S MS18S-95_R08 SHALLOW 1995 8/17/1995 0.00 1400.00

18-S MS18S-95_R11 SHALLOW 1995 11/22/1995 0.00 840.00

18-S MS18S-96-R01 SHALLOW 1996 1/15/1996 0.00 1300.00

18-S GWU-MS18S-R10_96 SHALLOW 1996 10/14/1996 0.00 950.00

18-S MS18S-97_R04 SHALLOW 1997 4/3/1997 0.00 800.00

18-S MS18S-97_R10 SHALLOW 1997 10/16/1997 0.99 640.00

18-S MS18S-98_Q2 SHALLOW 1998 5/1/1998 0.00 520.00

18-S MS-18S-99_R04 SHALLOW 1999 4/22/1999 0.00 540.00

18-S MS-18S-99_R11 SHALLOW 1999 11/4/1999 0.00 650.00

18-S MS-18S-99_R11-DIF SHALLOW 1999 11/4/1999 0.00 130.00

18-S MS-18S-00_R10 SHALLOW 2000 10/25/2000 0.00 350.00

18-S MS-18S-00_R10-AVG SHALLOW 2000 10/25/2000 0.00 350.00

18-S MS-18S-00_R10-D SHALLOW 2000 10/25/2000 0.00 350.00

18-S MS18S-01_R12 SHALLOW 2001 12/5/2001 0.00 330.00

18-S MS18S-01_R12-AVG SHALLOW 2001 12/5/2001 0.00 350.00
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18-S MS18S-01_R12-D SHALLOW 2001 12/5/2001 0.00 370.00

18-S MS18S-03_R06 SHALLOW 2003 6/13/2003 0.00 179.00

18-S MS18S-03_R10 SHALLOW 2003 10/15/2003 0.00 298.00

18-S MS18S-04_R03 SHALLOW 2004 3/26/2004 0.00 152.00

18-S MS18S-04_R03-AVG SHALLOW 2004 3/26/2004 0.00 156.00

18-S MS18S-04_R03-D SHALLOW 2004 3/26/2004 0.00 160.00

18-S MS18S-04_R10 SHALLOW 2004 10/1/2004 0.00 166.00

18-S MS18S-05_R11 SHALLOW 2005 11/17/2005 0.00 116.00

18-S MS18S-20060518 SHALLOW 2006 5/18/2006 0.00 101.00

18-S MS18S-20060518-AVG SHALLOW 2006 5/18/2006 0.00 100.50

18-S MS18S-20060518-D SHALLOW 2006 5/18/2006 0.00 100.00

18-S MS18S-20061026 SHALLOW 2006 10/26/2006 0.00 132.00

18-S MS18S-20061026-AVG SHALLOW 2006 10/26/2006 0.00 126.00

18-S MS18S-20061026-D SHALLOW 2006 10/26/2006 0.00 120.00

18-S MS18S_20080501 SHALLOW 2008 5/1/2008 0.00 116.00

18-S MS18S_20081029 SHALLOW 2008 10/29/2008 0.00 225.00

18-S MS18S_20090417 SHALLOW 2009 4/17/2009 0.00 145.00

18-S MS18S_20091002 SHALLOW 2009 10/2/2009 0.00 134.00

18-S MS18S_20101029 SHALLOW 2010 10/29/2010 0.00 136.00

18-S MS18S_20110215 SHALLOW 2011 2/15/2011 0.00 116.00

18-S MS18S_20110510 SHALLOW 2011 5/10/2011 0.00 74.00

18-S MS18S_20110816 SHALLOW 2011 8/16/2011 0.00 76.00
18-S MS18S_20111110 SHALLOW 2011 11/10/2011 0.00 86.00
18-S MS18S_20111110-AVG SHALLOW 2011 11/10/2011 0.00 86.00
18-S MS18S_20111110-D SHALLOW 2011 11/10/2011 0.00 86.00
19-S 19-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

19-S 19-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

19-S M19S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

19-S 19-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

19-S M19S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

19-S M19S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

19-S M19S-91_R02 SHALLOW 1991 2/1/1991 0.90 0.00

19-S MS19S-92_R10A SHALLOW 1992 10/7/1992 0.70 0.00

19-S MS19S-92_R10C SHALLOW 1992 10/21/1992 0.00 0.00

19-S MS19S-92_R11 SHALLOW 1992 11/4/1992 0.00 0.00

19-S MS19S-92_R12 SHALLOW 1992 12/9/1992 0.40 0.30

19-S MS19S-93_R02 SHALLOW 1993 2/9/1993 0.00 0.00

19-S MS19S-93_R05 SHALLOW 1993 5/4/1993 0.00 0.00

19-S MS19S-93_R08 SHALLOW 1993 8/16/1993 0.00 0.00

19-S MS19S-93_R11 SHALLOW 1993 11/9/1993 0.00 0.00

19-S MS19S-94_R02A SHALLOW 1994 2/16/1994 0.40 0.00

19-S MS19S-94_R05 SHALLOW 1994 5/10/1994 0.80 0.00

19-S MS19S-94_R08 SHALLOW 1994 8/16/1994 0.00 0.00

19-S MS19S-94_R11A SHALLOW 1994 11/18/1994 0.00 0.00

19-S MS19S-95_R02B SHALLOW 1995 2/14/1995 0.60 0.00

19-S MS19S-95_R05 SHALLOW 1995 5/24/1995 1.00 0.00

19-S MS19S-95_R08 SHALLOW 1995 8/16/1995 0.00 4.00

19-S MS19S-95_R11 SHALLOW 1995 11/21/1995 1.00 290.00

19-S MS19S-96-R01 SHALLOW 1996 1/15/1996 0.00 160.00

19-S GWU-MS19S-R10_96 SHALLOW 1996 10/10/1996 0.00 0.00

19-S MS-19S-97_R04 SHALLOW 1997 4/1/1997 1.10 13.00

19-S MS19S-97_R10 SHALLOW 1997 10/15/1997 2.60 21.00
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19-S MS19S-98_Q2 SHALLOW 1998 4/29/1998 0.00 19.00

19-S MS19S-98_Q4 SHALLOW 1998 10/29/1998 0.00 33.00

19-S MS-19S-99_R04 SHALLOW 1999 4/21/1999 0.00 15.00

19-S MS-19S-99_R04-AVG SHALLOW 1999 4/21/1999 0.00 14.50

19-S MS-19S-99_R04-D SHALLOW 1999 4/21/1999 0.00 14.00

19-S MS-19S-99_R11 SHALLOW 1999 11/3/1999 1.70 19.00

19-S MS-19S-99_R11-DIF SHALLOW 1999 11/3/1999 2.30 15.00

19-S MS-19S-00_R10 SHALLOW 2000 10/24/2000 2.70 12.00

19-S MS-19S-00_R10-AVG SHALLOW 2000 10/24/2000 2.85 12.00

19-S MS-19S-00_R10-D SHALLOW 2000 10/24/2000 3.00 12.00

19-S MS19S-01_R12 SHALLOW 2001 12/5/2001 3.30 8.90

19-S MS19S-03_R03 SHALLOW 2003 3/19/2003 1.20 2.30

19-S MS19S-03_R10 SHALLOW 2003 10/16/2003 3.70 13.60

19-S MS19S-04_R09 SHALLOW 2004 9/30/2004 1.90 8.50

19-S MS19S-05_R11 SHALLOW 2005 11/15/2005 1.50 5.90

19-S MS19S-20061024 SHALLOW 2006 10/24/2006 2.80 6.80

19-S MS19S_20071026 SHALLOW 2007 10/26/2007 2.10 5.80

19-S MS19S_20081027 SHALLOW 2008 10/27/2008 1.90 6.90

19-S MS19S_20090415 SHALLOW 2009 4/15/2009 2.50 8.60

19-S MS19S_20091001 SHALLOW 2009 10/1/2009 2.50 4.99

19-S MS19S_20101028-AVG SHALLOW 2010 10/28/2010 1.75 7.02

19-S MS19S_20111107 SHALLOW 2011 11/7/2011 0.93 4.22
1-S 1-S-83_R10 SHALLOW 1983 10/1/1983 0.00 0.00

1-S 1-S-84_R04 SHALLOW 1984 4/1/1984 0.00 0.00

1-S 1-S-84_R10 SHALLOW 1984 10/1/1984 0.00 0.00

1-S 1-S-85_R01 SHALLOW 1985 1/1/1985 0.00 0.00

1-S 1-S-85_R06 SHALLOW 1985 6/1/1985 0.00 0.00

1-S 1-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

1-S M01S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

1-S 1-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

1-S M01S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

1-S M01S-90_R11 SHALLOW 1990 11/1/1990 0.00 2.00

1-S M01S-90_R11-AVG SHALLOW 1990 11/1/1990 0.00 2.00

1-S M01S-90_R11-D SHALLOW 1990 11/1/1990 0.00 2.00

1-S M01S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

1-S MS01S-95_R11 SHALLOW 1995 11/20/1995 0.00 2.00

1-S MS01S-96-R01 SHALLOW 1996 1/15/1996 0.00 1.00

1-S MS01S-96_R10 SHALLOW 1996 10/9/1996 0.00 1.60

1-S MS-01S-97_R03 SHALLOW 1997 3/31/1997 0.00 0.00

1-S MS01S-97_R10 SHALLOW 1997 10/14/1997 1.30 1.60

1-S MS01S-98_Q2 SHALLOW 1998 5/1/1998 0.00 0.00

1-S MS01S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

1-S MS-01S-99_R04 SHALLOW 1999 4/20/1999 0.00 1.30

1-S MS-01S-99_R11 SHALLOW 1999 11/3/1999 0.00 1.60

1-S MS1S-03_R03 SHALLOW 2003 3/13/2003 0.00 0.00

1-S MS01S-04_R09 SHALLOW 2004 9/21/2004 0.00 0.69

1-S MS01S-20061010 SHALLOW 2006 10/10/2006 0.00 0.77

20-S 20-S-86_R04 SHALLOW 1986 4/1/1986 0.00 0.00

20-S 20-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

20-S M20S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

20-S 20-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

20-S M20S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

Page 41



2011_all_amr_res_Crosstab

20-S M20S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

20-S M20S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

20-S MS20S-95_R11 SHALLOW 1995 11/20/1995 0.00 0.00

20-S MS20S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

20-S MS20S-96_R10 SHALLOW 1996 10/10/1996 0.00 0.00

20-S MS-20S-97_R03 SHALLOW 1997 3/31/1997 0.00 0.00

20-S MS20S-97_R10 SHALLOW 1997 10/10/1997 0.00 0.00

20-S MS20S-98_Q2 SHALLOW 1998 4/29/1998 0.00 0.00

20-S MS20S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

20-S MS-20S-99_R04 SHALLOW 1999 4/20/1999 0.00 0.00

20-S MS-20S-99_R11 SHALLOW 1999 11/3/1999 0.00 0.00

20-S MS-20S-00_R10 SHALLOW 2000 10/21/2000 0.00 0.00

20-S MS20S-01_R11 SHALLOW 2001 11/28/2001 0.00 0.00

20-S MS20S-03_R10 SHALLOW 2003 10/16/2003 0.00 0.00

20-S MS20S-04_R09 SHALLOW 2004 9/27/2004 0.00 0.00

20-S MS20S-05_R11 SHALLOW 2005 11/8/2005 0.00 0.00

20-S MS20S-20061011 SHALLOW 2006 10/11/2006 0.00 0.00

20-S MS20S_20071018 SHALLOW 2007 10/18/2007 0.00 0.00

20-S MS20S_20081020 SHALLOW 2008 10/20/2008 0.00 0.15

20-S MS20S_20081020-AVG SHALLOW 2008 10/20/2008 0.00 0.14

20-S MS20S_20081020-D SHALLOW 2008 10/20/2008 0.00 0.10

20-S MS20S_20090922 SHALLOW 2009 9/22/2009 0.00 0.11

20-S MS20S_20101005 SHALLOW 2010 10/5/2010 0.00 0.27

20-S MS20S_20111115 SHALLOW 2011 11/15/2011 0.00 0.00
21-S 21-S-88_R01 SHALLOW 1988 1/1/1988 38.00 4.00

21-S M21S-88_R01 SHALLOW 1988 1/1/1988 38.00 4.00

21-S M21S-90_R11 SHALLOW 1990 11/1/1990 63.00 19.00

21-S M21S-91_R02 SHALLOW 1991 2/1/1991 67.00 14.00

21-S MS21S-95_R11 SHALLOW 1995 11/22/1995 6.70 0.00

21-S MS21S-96-R01 SHALLOW 1996 1/15/1996 10.00 0.00

21-S GWU-MS21S-R10_96 SHALLOW 1996 10/14/1996 11.00 0.00

21-S MS21S-97_R04 SHALLOW 1997 4/3/1997 8.60 0.00

21-S MS21S-97_R10 SHALLOW 1997 10/16/1997 5.90 1.40

21-S MS21S-98_Q2 SHALLOW 1998 5/1/1998 6.00 0.00

21-S MS21S-98_Q4 SHALLOW 1998 10/30/1998 6.30 0.00

21-S MS-21S-99_R04 SHALLOW 1999 4/22/1999 7.90 0.00

21-S MS-21S-99_R11 SHALLOW 1999 11/4/1999 4.80 0.00

21-S MS-21S-00_R10 SHALLOW 2000 10/6/2000 6.30 0.00

21-S MS21S-01_R11 SHALLOW 2001 11/29/2001 4.50 0.00

21-S MS21S-03_R03 SHALLOW 2003 3/13/2003 4.00 0.00

21-S MS21S-04_R09 SHALLOW 2004 9/23/2004 2.80 0.00

21-S MS21S-20061017 SHALLOW 2006 10/17/2006 2.80 0.00

21-S MS21S_20081022 SHALLOW 2008 10/22/2008 3.70 0.00

21-S MS21S_20101013 SHALLOW 2010 10/13/2010 4.00 0.00

21-S MS21S_20101102 SHALLOW 2010 11/2/2010 4.40 0.00

22-S 22-S-88_R01 SHALLOW 1988 1/1/1988 41.00 49.00

22-S M22S-88_R01 SHALLOW 1988 1/1/1988 41.00 49.00

22-S M22S-90_R11 SHALLOW 1990 11/1/1990 360.00 1300.00

22-S M22S-91_R02 SHALLOW 1991 2/1/1991 6.00 22.00

22-S MS22S-92_R10A SHALLOW 1992 10/6/1992 230.00 450.00

22-S MS22S-92_R10C SHALLOW 1992 10/20/1992 150.00 200.00

22-S MS22S-92_R11 SHALLOW 1992 11/3/1992 140.00 270.00
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22-S MS22S-92_R12 SHALLOW 1992 12/8/1992 110.00 170.00

22-S MS22S-93_R02 SHALLOW 1993 2/9/1993 93.00 130.00

22-S MS22S-93_R05 SHALLOW 1993 5/5/1993 110.00 120.00

22-S MS22S-93_R08 SHALLOW 1993 8/17/1993 49.00 38.00

22-S MS22S-93_R11 SHALLOW 1993 11/10/1993 110.00 200.00

22-S MS22S-94_R02A SHALLOW 1994 2/17/1994 95.00 230.00

22-S MS22S-94_R02A-AVG SHALLOW 1994 2/17/1994 95.50 230.00

22-S MS22S-94_R02A-D SHALLOW 1994 2/17/1994 96.00 230.00

22-S MS22S-94_R05 SHALLOW 1994 5/11/1994 77.00 350.00

22-S MS22S-94_R05-AVG SHALLOW 1994 5/11/1994 72.00 325.00

22-S MS22S-94_R05-D SHALLOW 1994 5/11/1994 67.00 300.00

23-S 23-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

23-S M23S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

23-S M23S-90_R11 SHALLOW 1990 11/1/1990 2.00 0.00

23-S M23S-91_R02 SHALLOW 1991 2/1/1991 3.00 0.00

23-S MS23S-95_R11 SHALLOW 1995 11/20/1995 5.00 0.00

23-S MS23S-95_R11-AVG SHALLOW 1995 11/20/1995 5.35 0.00

23-S MS23S-95_R11-D SHALLOW 1995 11/20/1995 5.70 0.00

23-S MS23S-96-R01 SHALLOW 1996 1/15/1996 4.70 0.00

23-S MS23S-96-R01-AVG SHALLOW 1996 1/15/1996 5.10 0.00

23-S MS23S-96-R01-D SHALLOW 1996 1/15/1996 5.50 0.00

23-S MS23S-96_R10 SHALLOW 1996 10/9/1996 9.00 0.00

23-S MS-23S-97_R03 SHALLOW 1997 3/31/1997 8.00 0.00

23-S MS23S-97_R10 SHALLOW 1997 10/14/1997 6.30 0.00

23-S MS23S-98_Q2 SHALLOW 1998 4/29/1998 7.50 0.00

23-S MS23S-98_Q2-AVG SHALLOW 1998 4/29/1998 7.65 0.00

23-S MS23S-98_Q2-D SHALLOW 1998 4/29/1998 7.80 0.00

23-S MS23S-98_Q4 SHALLOW 1998 10/28/1998 9.10 0.00

23-S MS-23S-99_R04 SHALLOW 1999 4/20/1999 3.80 0.00

23-S MS-23S-99_R11 SHALLOW 1999 11/3/1999 6.00 0.00

23-S MS23S-03_R03 SHALLOW 2003 3/14/2003 2.30 0.00

23-S MS23S-04_R09 SHALLOW 2004 9/27/2004 1.30 0.00

23-S MS23S-20061011 SHALLOW 2006 10/11/2006 1.90 0.00

24-S 24-S-88_R01 SHALLOW 1988 1/1/1988 0.00 170.00

24-S M24S-88_R01 SHALLOW 1988 1/1/1988 0.00 170.00

24-S M24S-90_R11 SHALLOW 1990 11/1/1990 0.00 49.00

24-S M24S-91_R02 SHALLOW 1991 2/1/1991 0.00 36.00

24-S MS24S-95_R11 SHALLOW 1995 11/21/1995 0.00 230.00

24-S MS24S-95_R11-AVG SHALLOW 1995 11/21/1995 0.00 250.00

24-S MS24S-95_R11-D SHALLOW 1995 11/21/1995 0.00 270.00

24-S MS24S-96-R01 SHALLOW 1996 1/15/1996 0.00 86.00

24-S MS24S-96-R01-AVG SHALLOW 1996 1/15/1996 0.00 85.00

24-S MS24S-96-R01-D SHALLOW 1996 1/15/1996 0.00 84.00

24-S MS24S-96_R10 SHALLOW 1996 10/10/1996 0.00 90.00

24-S MS-24S-97_R04 SHALLOW 1997 4/1/1997 0.00 420.00

24-S MS24S-97_R10 SHALLOW 1997 10/10/1997 0.00 90.00

24-S MS24S-98_Q2 SHALLOW 1998 4/29/1998 0.00 110.00

24-S MS24S-98_Q2-AVG SHALLOW 1998 4/29/1998 0.00 165.00

24-S MS24S-98_Q2-D SHALLOW 1998 4/29/1998 0.00 220.00

24-S MS24S-98_Q4 SHALLOW 1998 10/29/1998 0.00 280.00

24-S MS24S-98_Q4-AVG SHALLOW 1998 10/29/1998 0.00 220.00

24-S MS24S-98_Q4-D SHALLOW 1998 10/29/1998 0.00 160.00
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24-S MS-24S-99_R04 SHALLOW 1999 4/21/1999 0.00 350.00

24-S MS-24S-99_R11 SHALLOW 1999 11/3/1999 0.00 520.00

24-S MS-24S-99_R11-AVG SHALLOW 1999 11/3/1999 0.00 580.00

24-S MS-24S-99_R11-DIF-A SHALLOW 1999 11/3/1999 0.00 780.00

24-S MS-24S-99_R11-DIF-B SHALLOW 1999 11/3/1999 0.00 600.00

24-S MS-24S-99_R11-DIF-C SHALLOW 1999 11/3/1999 0.00 380.00

24-S MS-24S-99_R11-D SHALLOW 1999 11/4/1999 0.00 640.00

24-S MS-24S-00_R10 SHALLOW 2000 10/24/2000 0.00 380.00

24-S MS24S-01_R12 SHALLOW 2001 12/3/2001 0.00 76.10

24-S MS24S-03_R03 SHALLOW 2003 3/14/2003 0.00 187.00

24-S MS24S-03_R10 SHALLOW 2003 10/10/2003 1.60 21.69

24-S MS24S-03_R10-AVG SHALLOW 2003 10/10/2003 1.60 22.15

24-S MS24S-03_R10-D SHALLOW 2003 10/10/2003 1.60 22.61

24-S MS24S-04_R09 SHALLOW 2004 9/23/2004 0.38 1.40

24-S MS24S-05_R11 SHALLOW 2005 11/10/2005 0.52 1.30

24-S MS24S-20061011 SHALLOW 2006 10/11/2006 0.23 231.00

24-S MS24S_20071019 SHALLOW 2007 10/19/2007 0.19 76.80

24-S MS24S_20081022 SHALLOW 2008 10/22/2008 1.10 8.79

24-S MS24S_20090924 SHALLOW 2009 9/24/2009 0.30 6.42

24-S MS24S_20101012-AVG SHALLOW 2010 10/12/2010 0.46 5.92

24-S MS24S_20111103 SHALLOW 2011 11/3/2011 0.23 35.40
24-S MS24S_20111103-AVG SHALLOW 2011 11/3/2011 0.24 35.85
24-S MS24S_20111103-D SHALLOW 2011 11/3/2011 0.25 36.30
25-S 25-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

25-S M25S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

25-S M25S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

25-S M25S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

25-S MS25S-94_R08 SHALLOW 1994 8/16/1994 0.00 0.00

25-S MS25S-94_R11A SHALLOW 1994 11/16/1994 0.00 0.00

25-S MS25S-95_R02B SHALLOW 1995 2/14/1995 0.00 0.00

25-S MS25S-95_R05 SHALLOW 1995 5/23/1995 0.00 0.00

25-S MS25S-95_R08 SHALLOW 1995 8/15/1995 0.00 0.00

25-S MS25S-95_R11 SHALLOW 1995 11/20/1995 0.00 0.00

25-S MS25S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

25-S MS25S-96_R10 SHALLOW 1996 10/9/1996 0.00 0.00

25-S MS-25S-97_R03 SHALLOW 1997 3/31/1997 0.00 0.00

25-S MS25S-97_R10 SHALLOW 1997 10/14/1997 1.30 0.00

25-S MS25S-98_Q2 SHALLOW 1998 4/28/1998 0.00 0.00

25-S MS25S-98_Q4 SHALLOW 1998 10/28/1998 0.00 0.00

25-S MS-25S-99_R04 SHALLOW 1999 4/20/1999 0.00 0.00

25-S MS25S-03_R03 SHALLOW 2003 3/11/2003 0.00 0.00

25-S MS25S-03_R10 SHALLOW 2003 10/7/2003 0.00 0.00

25-S MS25S-04_R09 SHALLOW 2004 9/21/2004 0.00 0.00

25-S MS25S-05_R11 SHALLOW 2005 11/8/2005 0.00 0.00

25-S MS25S-20061009 SHALLOW 2006 10/9/2006 0.00 0.00

26-S MS26S-92_R10A SHALLOW 1992 10/8/1992 0.00 4.00

26-S MS26S-92_R10C SHALLOW 1992 10/21/1992 0.00 2.00

26-S MS26S-92_R11 SHALLOW 1992 11/4/1992 0.00 3.00

26-S MS26S-92_R12 SHALLOW 1992 12/9/1992 0.00 0.60

26-S MS26S-93_R02 SHALLOW 1993 2/9/1993 0.00 0.00

26-S MS26S-93_R05 SHALLOW 1993 5/4/1993 0.00 0.00

26-S MS26S-93_R08 SHALLOW 1993 8/17/1993 0.00 0.80
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26-S MS26S-93_R11 SHALLOW 1993 11/9/1993 0.00 2.00

26-S MS26S-94_R02A SHALLOW 1994 2/17/1994 0.00 2.00

26-S MS26S-94_R05 SHALLOW 1994 5/11/1994 0.00 1.00

26-S MS26S-94_R08 SHALLOW 1994 8/17/1994 0.00 0.00

26-S MS26S-94_R11A SHALLOW 1994 11/18/1994 0.00 5.00

26-S MS26S-95_R02B SHALLOW 1995 2/14/1995 0.00 5.00

26-S MS26S-95_R05 SHALLOW 1995 5/24/1995 0.00 7.00

26-S MS26S-95_R08 SHALLOW 1995 8/16/1995 0.00 9.00

26-S MS26S-95_R11 SHALLOW 1995 11/22/1995 0.00 12.00

26-S MS26S-96-R01 SHALLOW 1996 1/15/1996 0.00 10.00

26-S GWU-MS26S-R10_96 SHALLOW 1996 10/11/1996 0.00 13.00

26-S MS26S-97_R04 SHALLOW 1997 4/2/1997 0.00 25.00

26-S MS26S-97_R10 SHALLOW 1997 10/16/1997 0.00 29.00

26-S MS26S-98_Q2 SHALLOW 1998 4/30/1998 0.00 0.00

26-S MS26S-98_Q4 SHALLOW 1998 10/30/1998 0.00 0.00

26-S MS-26S-99_R04 SHALLOW 1999 4/22/1999 0.00 29.00

26-S MS-26S-99_R11 SHALLOW 1999 11/4/1999 0.00 38.00

26-S MS-26S-99_R11-DIF SHALLOW 1999 11/4/1999 0.00 52.00

26-S MS-26S-00_R10 SHALLOW 2000 10/26/2000 0.00 380.00

26-S MS26S-01_R12 SHALLOW 2001 12/6/2001 0.00 170.00

26-S MS26S-01_R12-AVG SHALLOW 2001 12/6/2001 0.00 185.00

26-S MS26S-01_R12-D SHALLOW 2001 12/6/2001 0.00 200.00

26-S MS26S-03_R06 SHALLOW 2003 6/13/2003 0.00 95.80

26-S MS26S-03_R06-AVG SHALLOW 2003 6/13/2003 0.00 92.40

26-S MS26S-03_R06-D SHALLOW 2003 6/13/2003 0.00 89.00

26-S MS26S-03_R10 SHALLOW 2003 10/16/2003 0.00 102.40

26-S MS26S-04_R03 SHALLOW 2004 3/26/2004 0.00 43.60

26-S MS26S-04_R03-AVG SHALLOW 2004 3/26/2004 0.33 43.65

26-S MS26S-04_R03-D SHALLOW 2004 3/26/2004 0.49 43.70

26-S MS26S-04_R10 SHALLOW 2004 10/1/2004 1.10 72.60

26-S MS26S-05_R11 SHALLOW 2005 11/16/2005 1.10 29.40

26-S MS26S-20060518 SHALLOW 2006 5/18/2006 1.50 51.80

26-S MS26S-20061025 SHALLOW 2006 10/25/2006 2.40 41.70

26-S MS26S_20071029 SHALLOW 2007 10/29/2007 2.40 26.80

26-S MS26S_20081028 SHALLOW 2008 10/28/2008 2.00 108.00

26-S MS26S_20081028-AVG SHALLOW 2008 10/28/2008 1.90 103.50

26-S MS26S_20081028-D SHALLOW 2008 10/28/2008 1.80 99.00

26-S MS26S_20090416 SHALLOW 2009 4/16/2009 2.50 32.50

26-S MS26S_20091005 SHALLOW 2009 10/5/2009 3.20 33.80

26-S MS26S_20101029 SHALLOW 2010 10/29/2010 2.20 36.50

26-S MS26S_20111110 SHALLOW 2011 11/10/2011 2.2 42.00
27-S MS27S-92_R10A SHALLOW 1992 10/7/1992 14.00 57.00

27-S MS27S-92_R10C SHALLOW 1992 10/21/1992 0.00 55.00

27-S MS27S-92_R11 SHALLOW 1992 11/4/1992 0.00 64.00

27-S MS27S-92_R12 SHALLOW 1992 12/8/1992 0.00 120.00

27-S MS27S-93_R02 SHALLOW 1993 2/9/1993 0.00 140.00

27-S MS27S-93_R05 SHALLOW 1993 5/5/1993 0.00 110.00

27-S MS27S-93_R08 SHALLOW 1993 8/18/1993 0.00 100.00

27-S MS27S-93_R11 SHALLOW 1993 11/9/1993 0.00 140.00

27-S MS27S-94_R02A SHALLOW 1994 2/17/1994 20.00 290.00

27-S MS27S-94_R05 SHALLOW 1994 5/11/1994 0.00 240.00

27-S MS27S-94_R08 SHALLOW 1994 8/18/1994 0.00 160.00
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27-S MS27S-94_R11B SHALLOW 1994 11/21/1994 0.00 430.00

27-S MS27S-95_R02B SHALLOW 1995 2/14/1995 0.00 190.00

27-S MS27S-95_R05 SHALLOW 1995 5/25/1995 0.00 100.00

27-S MS27S-95_R08 SHALLOW 1995 8/17/1995 0.00 230.00

27-S MS27S-95_R11 SHALLOW 1995 11/22/1995 0.00 44.00

27-S MS27S-96-R01 SHALLOW 1996 1/15/1996 0.00 20.00

27-S GWU-MS27S-R10_96 SHALLOW 1996 10/14/1996 0.00 0.00

27-S MS27S-97_R04 SHALLOW 1997 4/3/1997 0.00 14.00

27-S MS27S-97_R10 SHALLOW 1997 10/16/1997 0.00 25.00

27-S MS27S-98_Q2 SHALLOW 1998 5/1/1998 0.00 39.00

27-S MS27S-98_Q4 SHALLOW 1998 10/30/1998 0.00 0.00

27-S MS27S-98_Q4-AVG SHALLOW 1998 10/30/1998 0.00 0.00

27-S MS27S-98_Q4-D SHALLOW 1998 10/30/1998 0.00 0.00

27-S MS-27S-99_R04 SHALLOW 1999 4/22/1999 0.00 14.00

27-S MS-27S-99_R04-AVG SHALLOW 1999 4/22/1999 0.00 12.50

27-S MS-27S-99_R04-D SHALLOW 1999 4/22/1999 0.00 11.00

27-S MS-27S-99_R11 SHALLOW 1999 11/5/1999 0.00 12.00

27-S MS-27S-99_R11-AVG SHALLOW 1999 11/5/1999 0.00 12.50

27-S MS-27S-99_R11-D SHALLOW 1999 11/5/1999 0.00 13.00

27-S MS-27S-00_R10 SHALLOW 2000 10/23/2000 0.00 6.20

27-S MS-27S-00_R10-AVG SHALLOW 2000 10/23/2000 0.00 6.20

27-S MS-27S-00_R10-D SHALLOW 2000 10/23/2000 0.00 6.20

27-S MS27S-01_R12 SHALLOW 2001 12/4/2001 0.00 19.00

27-S MS27S-03_R10 SHALLOW 2003 10/16/2003 0.00 32.89

27-S MS27S-03_R10-AVG SHALLOW 2003 10/16/2003 0.00 32.93

27-S MS27S-03_R10-D SHALLOW 2003 10/16/2003 0.00 32.96

27-S MS27S-04_R09 SHALLOW 2004 9/29/2004 0.00 29.00

27-S MS27S-05_R11 SHALLOW 2005 11/11/2005 0.22 64.70

27-S MS27S-20061024 SHALLOW 2006 10/24/2006 0.00 30.60

27-S MS27S_20071024 SHALLOW 2007 10/24/2007 0.15 34.85

27-S MS27S_20081017 SHALLOW 2008 10/17/2008 0.00 59.40

27-S MS27S_20090928 SHALLOW 2009 9/28/2009 0.14 67.10

27-S MS27S_20101027 SHALLOW 2010 10/27/2010 0.00 116.00

27-S MS27S_20101109 SHALLOW 2010 11/9/2010 0.00 126.10

27-S MS27S_20111108 SHALLOW 2011 11/8/2011 0.00 125.70
2-S 2-S-83_R10 SHALLOW 1983 10/1/1983 0.00 0.00

2-S 2-S-84_R04 SHALLOW 1984 4/1/1984 0.00 0.00

2-S 2-S-84_R10 SHALLOW 1984 10/1/1984 0.00 0.00

2-S 2-S-85_R01 SHALLOW 1985 1/1/1985 0.00 0.00

2-S 2-S-85_R06 SHALLOW 1985 6/1/1985 0.00 0.00

2-S 2-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

2-S M02S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

2-S 2-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

2-S M02S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

2-S M02S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

2-S M02S-91_R02 SHALLOW 1991 2/1/1991 0.90 0.00

2-S MS02S-95_R11 SHALLOW 1995 11/21/1995 0.00 0.00

2-S MS02S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

2-S GWU-MS02S-R10_96 SHALLOW 1996 10/10/1996 0.00 0.00

2-S MS-02S-97_R04 SHALLOW 1997 4/2/1997 0.00 0.00

2-S MS02S-97_R10 SHALLOW 1997 10/15/1997 0.90 0.00

2-S MS02S-98_Q2 SHALLOW 1998 4/29/1998 0.00 0.00
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2-S MS02S-98_Q4 SHALLOW 1998 10/31/1998 0.00 0.00

2-S MS-02S-99_R04 SHALLOW 1999 4/21/1999 0.00 0.00

2-S MS-02S-99_R11 SHALLOW 1999 11/3/1999 0.45 0.00

2-S MS2S-03_R03 SHALLOW 2003 3/13/2003 0.00 1.20

2-S MS02S-04_R09 SHALLOW 2004 9/22/2004 0.00 1.80

2-S MS02S-20061012 SHALLOW 2006 10/12/2006 0.20 2.93

2-S MS02S-20061012-AVG SHALLOW 2006 10/12/2006 0.13 2.93

2-S MS02S-20061012-D SHALLOW 2006 10/12/2006 0.00 2.93

2-S MS02S_20071017 SHALLOW 2007 10/17/2007 0.00 2.70

2-S MS02S_20090923 SHALLOW 2009 9/23/2009 0.00 3.09

2-S MS02S_20111108 SHALLOW 2011 11/8/2011 0.10 1.96

3-S 3-S-83_R10 SHALLOW 1983 10/1/1983 17.00 75.00

3-S 3-S-84_R04 SHALLOW 1984 4/1/1984 13.00 152.00

3-S 3-S-84_R10 SHALLOW 1984 10/1/1984 10.00 168.00

3-S 3-S-85_R01 SHALLOW 1985 1/1/1985 0.00 170.00

3-S 3-S-85_R06 SHALLOW 1985 6/1/1985 0.00 97.00

3-S 3-S-86_R11 SHALLOW 1986 11/1/1986 0.00 580.00

3-S M03S-86_R11 SHALLOW 1986 11/1/1986 0.00 580.00

3-S 3-S-88_R01 SHALLOW 1988 1/1/1988 0.00 310.00

3-S M03S-88_R01 SHALLOW 1988 1/1/1988 0.00 310.00

3-S M03S-90_R11 SHALLOW 1990 11/1/1990 0.00 140.00

3-S M03S-91_R02 SHALLOW 1991 2/1/1991 0.00 130.00

3-S MS03S-95_R11 SHALLOW 1995 11/21/1995 0.80 250.00

3-S MS03S-95_R11-AVG SHALLOW 1995 11/21/1995 0.75 235.00

3-S MS03S-95_R11-D SHALLOW 1995 11/21/1995 0.70 220.00

3-S MS03S-96-R01 SHALLOW 1996 1/15/1996 0.00 460.00

3-S MS03S-96-R01-AVG SHALLOW 1996 1/15/1996 0.00 440.00

3-S MS03S-96-R01-D SHALLOW 1996 1/15/1996 0.00 420.00

3-S GWU-MS03S-R10_96 SHALLOW 1996 10/11/1996 0.00 510.00

3-S MS03S-97_R04 SHALLOW 1997 4/2/1997 1.40 320.00

3-S MS03S-97_R10 SHALLOW 1997 10/15/1997 1.80 360.00

3-S MS03S-98_Q2 SHALLOW 1998 4/29/1998 0.00 330.00

3-S MS03S-98_Q2-AVG SHALLOW 1998 4/29/1998 0.00 320.00

3-S MS03S-98_Q2-D SHALLOW 1998 4/29/1998 0.00 310.00

3-S MS03S-98_Q4 SHALLOW 1998 10/31/1998 0.00 350.00

3-S MS-03S-99_R04 SHALLOW 1999 4/22/1999 0.00 300.00

3-S MS-03S-99_R11 SHALLOW 1999 11/3/1999 5.00 260.00

3-S MS-03S-99_R11-DIF SHALLOW 1999 11/3/1999 0.00 3.70

3-S MS-03S-99_R11-DIF-AVG SHALLOW 1999 11/3/1999 0.00 3.65

3-S MS-03S-99_R11-DIF-D SHALLOW 1999 11/3/1999 0.00 3.60

3-S MS-03S-00_R10 SHALLOW 2000 10/16/2000 2.60 100.00

3-S MS3S-01_R12 SHALLOW 2001 12/4/2001 0.00 135.40

3-S MS03S-20061018 SHALLOW 2006 10/18/2006 2.00 156.70

3-S MS03S_20071024 SHALLOW 2007 10/24/2007 1.40 156.20

3-S MS03S_20091002 SHALLOW 2009 10/2/2009 1.80 155.70

3-S MS03S_20111117 SHALLOW 2011 11/17/2011 1.50 135.90

4-S 4-S-83_R10 SHALLOW 1983 10/1/1983 0.00 0.00

4-S 4-S-84_R04 SHALLOW 1984 4/1/1984 0.00 0.00

4-S 4-S-84_R10 SHALLOW 1984 10/1/1984 0.00 0.00

4-S 4-S-85_R01 SHALLOW 1985 1/1/1985 0.00 0.00

4-S 4-S-85_R06 SHALLOW 1985 6/1/1985 0.00 0.00

4-S 4-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00
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4-S M04S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

4-S 4-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

4-S M04S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

4-S M04S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

4-S M04S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

5-S 5-S-83_R10 SHALLOW 1983 10/1/1983 0.00 0.00

5-S 5-S-84_R04 SHALLOW 1984 4/1/1984 0.00 0.00

5-S 5-S-84_R10 SHALLOW 1984 10/1/1984 0.00 0.00

5-S 5-S-85_R01 SHALLOW 1985 1/1/1985 0.00 0.00

5-S 5-S-85_R06 SHALLOW 1985 6/1/1985 0.00 0.00

5-S 5-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

5-S M05S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

5-S 5-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

5-S M05S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

5-S M05S-90_R11 SHALLOW 1990 11/1/1990 0.00 0.00

5-S M05S-91_R02 SHALLOW 1991 2/1/1991 0.00 0.00

5-S MS05S-92_R10A SHALLOW 1992 10/6/1992 0.00 0.00

5-S MS05S-92_R10C SHALLOW 1992 10/21/1992 0.00 0.00

5-S MS05S-92_R11 SHALLOW 1992 11/3/1992 0.00 0.00

5-S MS05S-92_R12 SHALLOW 1992 12/10/1992 0.00 0.00

5-S MS05S-93_R02 SHALLOW 1993 2/9/1993 0.00 0.00

5-S MS05S-93_R05 SHALLOW 1993 5/4/1993 0.00 0.00

5-S MS05S-93_R08 SHALLOW 1993 8/16/1993 0.00 0.00

5-S MS05S-93_R11 SHALLOW 1993 11/9/1993 0.00 0.00

5-S MS05S-94_R02A SHALLOW 1994 2/16/1994 0.00 0.00

5-S MS05S-94_R05 SHALLOW 1994 5/10/1994 0.00 0.00

5-S MS05S-94_R08 SHALLOW 1994 8/16/1994 0.00 0.00

5-S MS05S-94_R11A SHALLOW 1994 11/16/1994 0.00 0.00

5-S MS05S-95_R02B SHALLOW 1995 2/14/1995 0.00 0.00

5-S MS05S-95_R05 SHALLOW 1995 5/23/1995 0.00 0.00

5-S MS05S-95_R08 SHALLOW 1995 8/15/1995 0.00 0.00

5-S MS05S-95_R11 SHALLOW 1995 11/20/1995 0.00 0.00

5-S MS05S-96-R01 SHALLOW 1996 1/15/1996 0.00 0.00

5-S MS05S-96_R10 SHALLOW 1996 10/10/1996 0.00 0.00

5-S MS-05S-97_R04 SHALLOW 1997 4/1/1997 0.00 0.00

5-S MS05S-97_R10 SHALLOW 1997 10/10/1997 0.00 0.00

5-S MS05S-98_Q2 SHALLOW 1998 5/1/1998 0.00 0.00

5-S MS05S-98_Q4 SHALLOW 1998 10/31/1998 0.00 0.00

5-S MS-05S-99_R04 SHALLOW 1999 4/22/1999 0.00 0.00

5-S MS-05S-99_R11 SHALLOW 1999 11/4/1999 0.00 0.00

6-S 6-S-83_R10 SHALLOW 1983 10/1/1983 10.00 41.00

6-S 6-S-84_R04 SHALLOW 1984 4/1/1984 42.00 300.00

6-S 6-S-84_R10 SHALLOW 1984 10/1/1984 38.00 187.00

6-S 6-S-85_R01 SHALLOW 1985 1/1/1985 0.00 0.00

6-S 6-S-85_R06 SHALLOW 1985 6/1/1985 45.00 93.00

6-S 6-S-86_R11 SHALLOW 1986 11/1/1986 200.00 1160.00

6-S M06S-86_R11 SHALLOW 1986 11/1/1986 200.00 1160.00

6-S 6-S-88_R01 SHALLOW 1988 1/1/1988 26.00 28.00

6-S M06S-88_R01 SHALLOW 1988 1/1/1988 26.00 28.00

6-S M06S-90_R11 SHALLOW 1990 11/1/1990 3.00 83.00

6-S M06S-90_R11-AVG SHALLOW 1990 11/1/1990 3.00 83.50

6-S M06S-90_R11-D SHALLOW 1990 11/1/1990 3.00 84.00
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6-S M06S-91_R02 SHALLOW 1991 2/1/1991 4.00 130.00

6-S MS6S-03_R03 SHALLOW 2003 3/19/2003 0.00 7.80

6-S MS6S-03_R10 SHALLOW 2003 10/8/2003 0.00 0.00

6-S MS06S-04_R09 SHALLOW 2004 9/22/2004 0.00 0.00

6-S MS06S-05_R11 SHALLOW 2005 11/8/2005 0.00 0.00

6-S MS06S-20061010 SHALLOW 2006 10/10/2006 0.40 27.61

6-S MS06S_20071017 SHALLOW 2007 10/17/2007 0.00 5.05

6-S MS06S_20081020 SHALLOW 2008 10/20/2008 0.00 0.21

6-S MS06S_20090922 SHALLOW 2009 9/22/2009 0.00 0.20

6-S MS06S_20101006 SHALLOW 2010 10/6/2010 0.00 0.25

6-S MS06S_20111103 SHALLOW 2011 11/3/2011 0.00 3.91
7-S 7-S-85_R06 SHALLOW 1985 6/1/1985 0.00 0.00

7-S 7-S-86_R01 SHALLOW 1986 1/1/1986 0.00 0.00

7-S 7-S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

7-S M07S-86_R11 SHALLOW 1986 11/1/1986 0.00 0.00

7-S 7-S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

7-S M07S-88_R01 SHALLOW 1988 1/1/1988 0.00 0.00

7-S M07S-90_R11 SHALLOW 1990 11/1/1990 0.00 3.00

7-S M07S-91_R02 SHALLOW 1991 2/1/1991 1.00 0.00

7-S MS07S-95_R11 SHALLOW 1995 11/21/1995 1.00 0.80

7-S MS07S-96-R01 SHALLOW 1996 1/15/1996 1.10 3.10

7-S GWU-MS07S-R10_96 SHALLOW 1996 10/11/1996 0.00 3.60

7-S MS-07S-97_R04 SHALLOW 1997 4/2/1997 1.20 0.80

7-S MS07S-97_R10 SHALLOW 1997 10/15/1997 1.40 4.10

7-S MS07S-98_Q2 SHALLOW 1998 4/29/1998 0.00 0.00

7-S MS07S-98_Q4 SHALLOW 1998 10/31/1998 0.00 9.70

7-S MS-07S-99_R04 SHALLOW 1999 4/21/1999 0.56 2.20

7-S MS-07S-99_R04-AVG SHALLOW 1999 4/21/1999 0.65 2.55

7-S MS-07S-99_R04-D SHALLOW 1999 4/21/1999 0.74 2.90

7-S MS-07S-99_R11 SHALLOW 1999 11/4/1999 1.20 1.80

7-S MS-07S-99_R11-AVG SHALLOW 1999 11/4/1999 1.25 1.85

7-S MS-07S-99_R11-D SHALLOW 1999 11/5/1999 1.30 1.90

7-S MS-07S-00_R10 SHALLOW 2000 10/21/2000 0.00 2.60

7-S MS7S-01_R11 SHALLOW 2001 11/29/2001 0.00 8.00

7-S MS7S-03_R03 SHALLOW 2003 3/13/2003 0.00 15.67

7-S MS07S-04_R09 SHALLOW 2004 9/22/2004 0.38 4.10

7-S MS07S-04_R09-AVG SHALLOW 2004 9/22/2004 0.51 4.05

7-S MS07S-04_R09-D SHALLOW 2004 9/22/2004 0.64 4.00

7-S MS07S-20061012 SHALLOW 2006 10/12/2006 0.88 29.30

7-S MS07S_20071019 SHALLOW 2007 10/19/2007 0.84 20.50

7-S MS07S_20081022 SHALLOW 2008 10/22/2008 0.18 42.60

7-S MS07S_20090923 SHALLOW 2009 9/23/2009 0.36 22.80

7-S MS07S_20101007 SHALLOW 2010 10/7/2010 0.56 38.70

7-S MS07S_20111110 SHALLOW 2011 11/10/2011 0.61 11.20
8-S 8-S-85_R06 SHALLOW 1985 6/1/1985 46.00 190.00

8-S 8-S-86_R11 SHALLOW 1986 11/1/1986 46.00 480.00

8-S M08S-86_R11 SHALLOW 1986 11/1/1986 46.00 480.00

8-S 8-S-88_R01 SHALLOW 1988 1/1/1988 31.00 160.00

8-S M08S-88_R01 SHALLOW 1988 1/1/1988 31.00 160.00

8-S M08S-90_R11 SHALLOW 1990 11/1/1990 16.00 120.00

8-S M08S-91_R02 SHALLOW 1991 2/1/1991 22.00 0.00

8-S MS08S-92_R10A SHALLOW 1992 10/6/1992 35.00 540.00

Page 49



2011_all_amr_res_Crosstab

8-S MS08S-92_R10A-AVG SHALLOW 1992 10/6/1992 29.00 540.00

8-S MS08S-92_R10A-D SHALLOW 1992 10/7/1992 23.00 540.00

8-S MS08S-92_R10C SHALLOW 1992 10/21/1992 34.00 740.00

8-S MS08S-92_R10C-AVG SHALLOW 1992 10/21/1992 41.00 720.00

8-S MS08S-92_R10C-D SHALLOW 1992 10/21/1992 48.00 700.00

8-S MS08S-92_R11 SHALLOW 1992 11/4/1992 27.00 1000.00

8-S MS08S-92_R11-AVG SHALLOW 1992 11/4/1992 22.50 1100.00

8-S MS08S-92_R11-D SHALLOW 1992 11/4/1992 18.00 1200.00

8-S MS08S-92_R12 SHALLOW 1992 12/10/1992 63.00 15000.00

8-S MS08S-92_R12-AVG SHALLOW 1992 12/10/1992 63.00 14000.00

8-S MS08S-92_R12-D SHALLOW 1992 12/10/1992 0.00 13000.00

8-S MS08S-93_R02 SHALLOW 1993 2/11/1993 0.00 12000.00

8-S MS08S-93_R02-AVG SHALLOW 1993 2/11/1993 0.00 12000.00

8-S MS08S-93_R05 SHALLOW 1993 5/6/1993 93.00 8100.00

8-S MS08S-93_R05-AVG SHALLOW 1993 5/6/1993 93.00 8100.00

8-S MS08S-93_R08 SHALLOW 1993 8/18/1993 58.00 3600.00

8-S MS08S-93_R08-AVG SHALLOW 1993 8/18/1993 58.00 3600.00

8-S MS08S-93_R11 SHALLOW 1993 11/10/1993 76.00 6000.00

8-S MS08S-93_R11-AVG SHALLOW 1993 11/10/1993 76.00 6000.00

8-S MS08S-94_R02A SHALLOW 1994 2/17/1994 42.00 1100.00

8-S MS08S-94_R05 SHALLOW 1994 5/11/1994 58.00 4800.00

8-S MS08S-94_R08 SHALLOW 1994 8/18/1994 22.00 640.00

8-S MS08S-94_R11B SHALLOW 1994 11/21/1994 55.00 2400.00

8-S MS08S-95_R02B SHALLOW 1995 2/14/1995 42.00 690.00

8-S MS08S-95_R05 SHALLOW 1995 5/25/1995 34.00 470.00

8-S MS08S-95_R08 SHALLOW 1995 8/17/1995 20.00 2300.00

8-S MS08S-95_R11 SHALLOW 1995 11/22/1995 60.00 3700.00

8-S MS08S-96-R01 SHALLOW 1996 1/15/1996 22.00 500.00

8-S GWU-MS08S-R10_96 SHALLOW 1996 10/14/1996 27.00 1585.00

8-S MS08S-97_R04 SHALLOW 1997 4/3/1997 54.00 2200.00

8-S MS08S-97_R10 SHALLOW 1997 10/16/1997 15.00 260.00

8-S MS08S-98_Q2 SHALLOW 1998 5/1/1998 22.00 480.00

8-S MS08S-98_Q4 SHALLOW 1998 10/30/1998 8.60 540.00

8-S MS-08S-99_R04 SHALLOW 1999 4/22/1999 19.00 770.00

8-S MS-08S-99_R11 SHALLOW 1999 11/3/1999 11.00 620.00

8-S MS-08S-99_R11-DIF SHALLOW 1999 11/3/1999 3.80 440.00

8-S MS-08S-00_R10 SHALLOW 2000 10/23/2000 2.80 94.00

8-S MS8S-01_R12 SHALLOW 2001 12/3/2001 0.00 618.00

8-S MS08S-20061018 SHALLOW 2006 10/18/2006 3.00 3205.70

8-S MS08S_20071026 SHALLOW 2007 10/26/2007 4.20 3404.10

8-S MS08S_20071026-AVG SHALLOW 2007 10/26/2007 4.35 3404.15

8-S MS08S_20071026-D SHALLOW 2007 10/26/2007 4.50 3404.20

8-S MS08S_20081030 SHALLOW 2008 10/30/2008 2.30 134.30

8-S MS08S_20090414 SHALLOW 2009 4/14/2009 2.40 504.80

8-S MS08S_20091001 SHALLOW 2009 10/1/2009 2.40 133.60

8-S MS08S_20101025 SHALLOW 2010 10/25/2010 1.40 83.00

8-S MS08S_20111111 SHALLOW 2011 11/11/2011 1.7 217.20
9-S 9-S-85_R06 SHALLOW 1985 6/1/1985 220.00 500.00

9-S 9-S-86_R01 SHALLOW 1986 1/1/1986 210.00 510.00

9-S 9-S-86_R11 SHALLOW 1986 11/1/1986 120.00 680.00

9-S M09S-86_R11 SHALLOW 1986 11/1/1986 120.00 680.00

9-S 9-S-88_R01 SHALLOW 1988 1/1/1988 110.00 170.00
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9-S M09S-88_R01 SHALLOW 1988 1/1/1988 110.00 170.00

9-S M09S-90_R11 SHALLOW 1990 11/1/1990 350.00 940.00

9-S M09S-91_R02 SHALLOW 1991 2/1/1991 360.00 1000.00

9-S MS09S-92_R10A SHALLOW 1992 10/6/1992 56.00 110.00

9-S MS09S-92_R10C SHALLOW 1992 10/20/1992 48.00 64.00

9-S MS09S-92_R11 SHALLOW 1992 11/3/1992 43.00 78.00

9-S MS09S-92_R12 SHALLOW 1992 12/8/1992 51.00 120.00

9-S MS09S-93_R02 SHALLOW 1993 2/9/1993 120.00 200.00

9-S MS09S-93_R05 SHALLOW 1993 5/5/1993 40.00 68.00

9-S MS09S-93_R08 SHALLOW 1993 8/17/1993 38.00 56.00

9-S MS09S-93_R11 SHALLOW 1993 11/10/1993 43.00 69.00

9-S MS09S-94_R02A SHALLOW 1994 2/17/1994 49.00 54.00

9-S MS09S-94_R05 SHALLOW 1994 5/11/1994 44.00 110.00

9-S MS09S-94_R08 SHALLOW 1994 8/17/1994 35.00 26.00

9-S MS09S-94_R11A SHALLOW 1994 11/18/1994 39.00 33.00

9-S MS09S-95_R02B SHALLOW 1995 2/14/1995 31.00 38.00

9-S MS09S-95_R05 SHALLOW 1995 5/24/1995 29.00 240.00

9-S MS09S-95_R08 SHALLOW 1995 8/16/1995 32.00 54.00

9-S MS09S-95_R11 SHALLOW 1995 11/22/1995 20.00 28.00

9-S MS09S-96-R01 SHALLOW 1996 1/15/1996 23.00 58.00

9-S GWU-MS09S-R10_96 SHALLOW 1996 10/11/1996 40.00 36.00

9-S MS09S-97_R04 SHALLOW 1997 4/2/1997 32.00 38.00

9-S MS09S-97_R10 SHALLOW 1997 10/16/1997 41.00 37.00

9-S MS09S-98_Q2 SHALLOW 1998 4/30/1998 27.00 14.00

9-S MS09S-98_Q4 SHALLOW 1998 10/31/1998 34.00 22.00

9-S MS-09S-99_R04 SHALLOW 1999 4/22/1999 26.00 16.00

9-S MS-09S-99_R11 SHALLOW 1999 11/3/1999 31.00 19.00

9-S MS-09S-99_R11-DIF SHALLOW 1999 11/3/1999 31.00 22.00

9-S MS-09S-00_R10 SHALLOW 2000 10/23/2000 30.00 15.00

9-S MS9S-01_R12 SHALLOW 2001 12/3/2001 30.00 13.00

9-S MS9S-03_R03 SHALLOW 2003 3/17/2003 16.00 10.29

9-S MS09S-04_R09 SHALLOW 2004 9/27/2004 14.00 19.00

9-S MS09S-20061019 SHALLOW 2006 10/19/2006 16.00 6.99

9-S MS09S_20071024 SHALLOW 2007 10/24/2007 9.30 5.89

9-S MS09S_20071024-AVG SHALLOW 2007 10/24/2007 9.65 6.09

9-S MS09S_20071024-D SHALLOW 2007 10/24/2007 10.00 6.29

9-S MS09S_20081027 SHALLOW 2008 10/27/2008 8.90 3.97

9-S MS09S_20081027-AVG SHALLOW 2008 10/27/2008 8.90 4.02

9-S MS09S_20081027-D SHALLOW 2008 10/27/2008 8.90 4.07

9-S MS09S_20090930 SHALLOW 2009 9/30/2009 9.30 4.13

9-S MS09S_20090930-AVG SHALLOW 2009 9/30/2009 10.15 4.33

9-S MS09S_20090930-D SHALLOW 2009 9/30/2009 11.00 4.53

9-S MS09S_20101027 SHALLOW 2010 10/27/2010 10.00 3.70

9-S MS09S_20111115 SHALLOW 2011 11/15/2011 7.0 2.07
AT-5A AT05A-95_R08 SHALLOW 1995 8/17/1995 1.00 100.00

AT-5A AT05A-95_R11 SHALLOW 1995 11/20/1995 0.00 140.00

AT-5A AT05A-96_R01 SHALLOW 1996 1/15/1996 0.00 100.00

AT-5A GWU-AT05A-R11_96 SHALLOW 1996 11/25/1996 0.00 101.00

AT-5A AT05A-97_R04 SHALLOW 1997 4/3/1997 0.00 66.00

AT-5A AT05A-97_R10 SHALLOW 1997 10/17/1997 0.00 83.00

AT-5A AT5A-98_Q2 SHALLOW 1998 4/30/1998 0.00 59.00

AT-5A AT05A-98_Q4 SHALLOW 1998 10/29/1998 0.00 48.00
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AT-5A AT05A-99_R04 SHALLOW 1999 4/23/1999 0.00 30.00

AT-5A AT05A-99_R11 SHALLOW 1999 11/5/1999 1.80 40.00

AT-5A AT05A-00_R10 SHALLOW 2000 10/6/2000 2.40 31.00

AT-5A AT05A-01_R08 SHALLOW 2001 8/9/2001 0.00 35.00

AT-5A AT05A-01_R11 SHALLOW 2001 11/27/2001 0.00 29.60

AT-5A AT05A-03_R03 SHALLOW 2003 3/20/2003 0.00 244.00

AT-5A AT-5A-03_R07 SHALLOW 2003 7/15/2003 1.40 90.00

AT-5A AT05A-03_R10 SHALLOW 2003 10/16/2003 1.60 51.00

AT-5A AT-5A-04_R07 SHALLOW 2004 7/26/2004 1.20 41.70

AT-5A AT05A-04_R09 SHALLOW 2004 9/27/2004 1.20 38.20

AT-5A AT5A-05_R11 SHALLOW 2005 11/21/2005 0.90 41.90

AT-5A AT5A-20060518 SHALLOW 2006 5/18/2006 0.91 54.00

AT-5A AT05A-20061204 SHALLOW 2006 12/4/2006 0.96 51.60

AT-5A AT05A_20071116 SHALLOW 2007 11/16/2007 0.84 43.10

AT-5A AT05A_20081031 SHALLOW 2008 10/31/2008 0.96 33.20

AT-5A AT05A_20091007 SHALLOW 2009 10/7/2009 0.86 30.50

AT-5A AT05A_20091007-AVG SHALLOW 2009 10/7/2009 0.85 31.05

AT-5A AT05A_20091007-D SHALLOW 2009 10/7/2009 0.83 31.60

AT-5A AT05A_20101102 SHALLOW 2010 11/2/2010 0.73 64.00

AT-5A AT05A_20111102 SHALLOW 2011 11/2/2011 0.54 75.00
AT-7 AT07-01_R08 SHALLOW 2001 8/9/2001 0.00 390.00

AT-7 AT07-01_R11 SHALLOW 2001 11/27/2001 0.00 470.00

AT-7 AT07-03_R03 SHALLOW 2003 3/20/2003 1.10 630.00

AT-7 AT-7-03_R07 SHALLOW 2003 7/15/2003 1.10 298.00

AT-7 AT07-03_R10 SHALLOW 2003 10/16/2003 1.60 310.00

AT-7 AT-7-04_R07 SHALLOW 2004 7/26/2004 1.10 274.00

AT-7 AT07-04_R09 SHALLOW 2004 9/27/2004 0.95 350.00

AT-7 AT07-05_R11 SHALLOW 2005 11/21/2005 1.30 300.00

AT-7 AT07-20060518 SHALLOW 2006 5/18/2006 0.46 400.00

AT-7 AT07-20061204 SHALLOW 2006 12/4/2006 1.90 300.00

AT-7 AT07_20071116 SHALLOW 2007 11/16/2007 1.60 250.00

AT-7 AT07_20081031 SHALLOW 2008 10/31/2008 1.50 228.00

AT-7 AT07_20091007 SHALLOW 2009 10/7/2009 0.84 207.00

AT-7 AT07_20101102 SHALLOW 2010 11/2/2010 0.71 189.00

AT-7 AT07_20111102 SHALLOW 2011 11/2/2011 0.60 191.00
AT-8 AT08-01_R08 SHALLOW 2001 8/9/2001 0.00 523.00

AT-8 AT08-01_R08-AVG SHALLOW 2001 8/9/2001 0.00 523.50

AT-8 AT08-01_R08-D SHALLOW 2001 8/9/2001 0.00 524.00

AT-8 AT08-01_R11 SHALLOW 2001 11/27/2001 0.00 547.00

AT-8 AT08-03_R03 SHALLOW 2003 3/20/2003 0.00 302.00

AT-8 AT-8-03_R07 SHALLOW 2003 7/15/2003 0.00 551.00

AT-8 AT08-03_R10 SHALLOW 2003 10/16/2003 0.00 311.00

AT-8 AT-8-04_R07 SHALLOW 2004 7/26/2004 0.00 409.00

AT-8 AT08-04_R09 SHALLOW 2004 9/27/2004 0.00 528.00

AT-8 AT8-05_R11 SHALLOW 2005 11/21/2005 0.00 391.00

AT-8 AT08-20060518 SHALLOW 2006 5/18/2006 0.00 403.00

AT-8 AT08-20061204 SHALLOW 2006 12/4/2006 0.00 429.00

AT-8 AT08_20071030 SHALLOW 2007 10/30/2007 0.00 399.00

AT-8 AT08_20081031 SHALLOW 2008 10/31/2008 0.00 225.00

AT-8 AT08_20091007 SHALLOW 2009 10/7/2009 0.00 410.00

AT-8 AT08_20101102 SHALLOW 2010 11/2/2010 0.00 319.00

AT-8 AT08_20111102 SHALLOW 2011 11/2/2011 0.00 335.00
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AT-9 AT09-01_R08 SHALLOW 2001 8/9/2001 0.00 181.00

AT-9 AT09-01_R11 SHALLOW 2001 11/27/2001 0.00 193.00

AT-9 AT09-03_R03 SHALLOW 2003 3/20/2003 0.00 194.00

AT-9 AT-9-03_R07 SHALLOW 2003 7/15/2003 0.00 163.00

AT-9 AT09-03_R10 SHALLOW 2003 10/16/2003 0.27 131.00

AT-9 AT-9-04_R07 SHALLOW 2004 7/26/2004 0.00 117.30

AT-9 AT09-04_R09 SHALLOW 2004 9/27/2004 0.00 128.00

AT-9 AT9-05_R11 SHALLOW 2005 11/21/2005 0.97 45.50

AT-9 AT09-20060518 SHALLOW 2006 5/18/2006 0.17 97.50

AT-9 AT09-20061204 SHALLOW 2006 12/4/2006 0.14 118.00

AT-9 AT09-20061204-AVG SHALLOW 2006 12/4/2006 0.14 118.00

AT-9 AT09-20061204-D SHALLOW 2006 12/4/2006 0.14 118.00

AT-9 AT09_20071116 SHALLOW 2007 11/16/2007 0.00 77.30

AT-9 AT09_20071116-AVG SHALLOW 2007 11/16/2007 0.00 77.80

AT-9 AT09_20071116-D SHALLOW 2007 11/16/2007 0.00 78.30

AT-9 AT09_20081031 SHALLOW 2008 10/31/2008 0.17 103.40

AT-9 AT09_20081031-AVG SHALLOW 2008 10/31/2008 0.18 98.00

AT-9 AT09_20081031-D SHALLOW 2008 10/31/2008 0.19 92.60

AT-9 AT09_20091007 SHALLOW 2009 10/7/2009 0.12 47.20

AT-9 AT09_20101102 SHALLOW 2010 11/2/2010 0.15 60.60

AT-9 AT09_20111102 SHALLOW 2011 11/2/2011 0.00 63.20
FMC-20 057-MW-FMC-20 SHALLOW 1999 12/4/1999 0.60 3.20

MS-28S 003-MS-28S-01 SHALLOW 1998 2/11/1998 0.00 151.00

MS-28S MS-28S-00_R10 SHALLOW 2000 10/24/2000 0.00 12.00

MS-28S MS28S-01_R12 SHALLOW 2001 12/7/2001 0.00 77.00

MS-28S MS28S-20061024 SHALLOW 2006 10/24/2006 0.00 170.00

MS-28S MS28S-20061024-AVG SHALLOW 2006 10/24/2006 0.19 169.50

MS-28S MS28S-20061025-D SHALLOW 2006 10/24/2006 0.31 169.00

MS-28S MS28S_20071018 SHALLOW 2007 10/18/2007 0.00 148.00

MS-28S MS28S_20081021 SHALLOW 2008 10/21/2008 0.00 113.00

MS-28S MS28S_20090924 SHALLOW 2009 9/24/2009 0.00 78.00

MS-28S MS28S_20101015 SHALLOW 2010 10/15/2010 0.00 86.20

MS-28S MS28S_20111111 SHALLOW 2011 11/11/2011 0.00 106.10
MS-28S MS28S_20111111-AVG SHALLOW 2011 11/11/2011 0.00 116.45
MS-28S MS28S_20111111-D SHALLOW 2011 11/11/2011 0.00 126.80
MS-29S 003-MS-29S-01 SHALLOW 1998 2/16/1998 0.00 60.00

MS-29S MS29S-20061020 SHALLOW 2006 10/20/2006 0.21 208.90

MS-29S MS29S-20111115 SHALLOW 2011 11/15/2011 0.44 82.10

MS-30S 003-MS-30S-01 SHALLOW 1998 2/24/1998 0.00 0.00

MS-30S MS30S-20061027 SHALLOW 2006 10/27/2006 0.00 0.56

MS-31S 003-MS-31S-01 SHALLOW 1998 2/17/1998 0.00 213.00

MS-31S MS-31S-00_R10 SHALLOW 2000 10/24/2000 0.00 85.00

MS-31S MS31S-01_R12 SHALLOW 2001 12/7/2001 0.00 63.60

MS-31S MS31S-20061024 SHALLOW 2006 10/24/2006 0.00 229.00

MS-31S MS31S_20071019 SHALLOW 2007 10/19/2007 0.00 183.00

MS-31S MS31S_20081023 SHALLOW 2008 10/23/2008 0.00 111.00

MS-31S MS31S_20090929 SHALLOW 2009 9/29/2009 0.00 86.00

MS-31S MS31S_20101022 SHALLOW 2010 10/22/2010 0.00 2.76

MS-31S MS31S_20111111 SHALLOW 2011 11/11/2011 0.00 30.80
MS-32S 003-MS-32S-01 SHALLOW 1998 2/27/1998 2.10 280.00

MS-32S MS-32S-00_R10 SHALLOW 2000 10/25/2000 0.00 630.00

MS-32S MS32S-01_R12 SHALLOW 2001 12/6/2001 0.00 331.00

Page 53



2011_all_amr_res_Crosstab

MS-32S MS32S-20061026 SHALLOW 2006 10/26/2006 0.57 251.00

MS-32S MS32S_20071024 SHALLOW 2007 10/24/2007 0.43 172.00

MS-32S MS32S_20081028 SHALLOW 2008 10/28/2008 0.52 205.00

MS-32S MS32S_20091001 SHALLOW 2009 10/1/2009 0.30 181.00

MS-32S MS32S_20101022 SHALLOW 2010 10/22/2010 0.21 156.00

MS-32S MS32S_20111115 SHALLOW 2011 11/15/2011 0.00 107.00
MS-33S 003-MS-33S-01 SHALLOW 1998 2/25/1998 0.00 9.50

MS-33S MS-33S-00_R10 SHALLOW 2000 10/24/2000 0.00 5.90

MS-33S MS33S-01_R12 SHALLOW 2001 12/6/2001 0.00 1.00

MS-33S MS33S-20061025 SHALLOW 2006 10/25/2006 0.00 0.86

MS-33S MS33S_20071019 SHALLOW 2007 10/19/2007 0.00 4.98

MS-33S MS33S_20081023 SHALLOW 2008 10/23/2008 0.00 3.88

MS-33S MS33S_20090928 SHALLOW 2009 9/28/2009 0.10 5.08

MS-33S MS33S_20101013 SHALLOW 2010 10/13/2010 0.00 1.75

MS-33S MS33S_20101101 SHALLOW 2010 11/1/2010 0.00 2.30

MS-33S MS33S_20111111 SHALLOW 2011 11/11/2011 0.00 21.65
MS-34S 057-MW-34S-01 SHALLOW 1999 12/2/1999 0.00 740.00

MS-34S MS-34S-00_R10 SHALLOW 2000 10/21/2000 0.00 360.00

MS-34S MS34S-01_R11 SHALLOW 2001 11/30/2001 0.00 965.00

MS-34S MS34S-01_R11-AVG SHALLOW 2001 11/30/2001 0.00 966.00

MS-34S MS34S-01_R11-D SHALLOW 2001 11/30/2001 0.00 967.00

MS-34S MS34S-03_R03 SHALLOW 2003 3/17/2003 0.00 138.30

MS-34S MS34S-03_R10 SHALLOW 2003 10/10/2003 0.00 190.00

MS-34S MS34S-04_R09 SHALLOW 2004 9/23/2004 0.00 606.00

MS-34S MS34S-05_R11 SHALLOW 2005 11/11/2005 0.00 518.00

MS-34S MS34S-20061016 SHALLOW 2006 10/16/2006 0.00 402.00

MS-34S MS34S_20071019 SHALLOW 2007 10/19/2007 0.00 206.00

MS-34S MS34S_20081027 SHALLOW 2008 10/27/2008 0.00 152.00

MS-34S MS34S_20090925 SHALLOW 2009 9/25/2009 0.00 187.60

MS-34S MS34S_20101011 SHALLOW 2010 10/11/2010 0.00 238.00

MS-34S MS34S_20111103 SHALLOW 2011 11/3/2011 0.00 263.00
MS-35S 057-MW-35S-01 SHALLOW 1999 12/2/1999 2.10 510.00

MS-35S MS-35S-00_R10 SHALLOW 2000 10/27/2000 0.00 470.00

MS-35S MS355-01_R12 SHALLOW 2001 12/3/2001 0.00 213.00

MS-35S MS35S-03_R03 SHALLOW 2003 3/14/2003 0.00 179.00

MS-35S MS35S-03_R10 SHALLOW 2003 10/8/2003 0.00 61.80

MS-35S MS35S-04_R09 SHALLOW 2004 9/23/2004 0.00 46.40

MS-35S MS35S-05_R11 SHALLOW 2005 11/9/2005 0.00 64.00

MS-35S MW35S-20061017 SHALLOW 2006 10/17/2006 0.39 193.00

MS-35S MS35S_20071023 SHALLOW 2007 10/23/2007 0.20 69.00

MS-35S MS35S_20081024 SHALLOW 2008 10/24/2008 0.21 52.30

MS-35S MS35S_20090929 SHALLOW 2009 9/29/2009 0.51 16.50

MS-35S MS35S_20090929-AVG SHALLOW 2009 9/29/2009 0.27 17.15

MS-35S MS35S_20090929-D SHALLOW 2009 9/29/2009 0.00 17.80

MS-35S MS35S_20101012 SHALLOW 2010 10/12/2010 0.00 15.50

MS-35S MS35S_20111103 SHALLOW 2011 11/3/2011 0.00 10.20
MS-36S 057-MW-36S-01 SHALLOW 1999 12/3/1999 0.00 330.00

MS-36S MS-36S-00_R10 SHALLOW 2000 10/16/2000 0.00 320.00

MS-36S MS36S-01_R12 SHALLOW 2001 12/4/2001 0.00 390.00

MS-36S MS36S-03_R03 SHALLOW 2003 3/20/2003 0.00 384.00

MS-36S MS36S-03_R06 SHALLOW 2003 6/12/2003 0.00 327.00

MS-36S MS36S-03_R10 SHALLOW 2003 10/15/2003 0.00 740.00
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MS-36S MS36S-04_R03 SHALLOW 2004 3/25/2004 0.00 501.00

MS-36S MS36S-04_R09 SHALLOW 2004 9/30/2004 0.00 750.00

MS-36S MS36S-05_R11 SHALLOW 2005 11/17/2005 0.00 450.00

MS-36S MS36S-20060517 SHALLOW 2006 5/17/2006 0.00 292.00

MS-36S MS36S-20061025 SHALLOW 2006 10/25/2006 0.00 416.00

MS-36S MS36S_20080429 SHALLOW 2008 4/29/2008 0.00 257.00

MS-36S MS36S_20081027 SHALLOW 2008 10/27/2008 0.00 358.00

MS-36S MS36S_20090416 SHALLOW 2009 4/16/2009 0.00 138.00

MS-36S MS36S_20090925 SHALLOW 2009 9/25/2009 0.12 460.00

MS-36S MS36S_20101029 SHALLOW 2010 10/29/2010 0.00 295.00

MS-36S MS36S_20110215 SHALLOW 2011 2/15/2011 0.00 298.00

MS-36S MS36S_20110510 SHALLOW 2011 5/10/2011 0.00 208.00

MS-36S MS36S_20110817 SHALLOW 2011 8/17/2011 0.00 273.00
MS-36S MS36S_20111117 SHALLOW 2011 11/17/2011 0.00 299.00
MS-38S 057-MW-38S-01 SHALLOW 1999 11/12/1999 1.00 450.00

MS-38S MS38S-03_R03 SHALLOW 2003 3/18/2003 1.40 450.00

MS-38S MS38S-03_R03-AVG SHALLOW 2003 3/18/2003 1.30 430.00

MS-38S MS38S-03_R03-D SHALLOW 2003 3/18/2003 1.20 410.00

MS-38S MS38S-03_R10 SHALLOW 2003 10/15/2003 1.50 168.00

MS-38S MS38S-04_R10 SHALLOW 2004 10/1/2004 0.61 87.00

MS-38S MS38S-05_R11 SHALLOW 2005 11/21/2005 0.80 235.00

MS-38S MS38S-20061027 SHALLOW 2006 10/27/2006 0.70 205.00

MS-38S MS38S-20061027-AVG SHALLOW 2006 10/27/2006 0.69 205.00

MS-38S MS38S-20061027-D SHALLOW 2006 10/27/2006 0.67 205.00

MS-38S MS38S_20071025 SHALLOW 2007 10/25/2007 0.73 139.00

MS-38S MS38S_20080430 SHALLOW 2008 4/30/2008 0.80 252.00

MS-38S MS38S_20081030 SHALLOW 2008 10/30/2008 0.90 214.00

MS-38S MS38S_20090416 SHALLOW 2009 4/16/2009 0.80 267.00

MS-38S MS38S_20091007 SHALLOW 2009 10/7/2009 0.24 29.30

MS-38S MS38S_20101026 SHALLOW 2010 10/26/2010 0.00 201.00

MS-38S MS38S_20110510 SHALLOW 2011 5/10/2011 0.00 211.00

MS-38S MS38S_20110817 SHALLOW 2011 8/17/2011 0.22 215.00
MS-38S MS38S_20111110 SHALLOW 2011 11/10/2011 0.00 194.00
MS-39S 057-MW-39S-01 SHALLOW 1999 11/12/1999 1.00 200.00

MS-39S MS39S-03_R03 SHALLOW 2003 3/18/2003 1.10 350.00

MS-39S MS39S-03_R10 SHALLOW 2003 10/15/2003 0.68 38.00

MS-39S MS39S-04_R09 SHALLOW 2004 9/30/2004 0.00 8.70

MS-39S MS39S-05_R11 SHALLOW 2005 11/18/2005 0.47 68.00

MS-39S MS39S-20061019 SHALLOW 2006 10/19/2006 0.61 136.00

MS-40I 057-MW-40I-01 SHALLOW 1999 12/3/1999 4.70 9.40

MS-40I MS-40I-00_R10 SHALLOW 2000 10/21/2000 1.20 1.10

MS-40I MS40I-01_R11 SHALLOW 2001 11/30/2001 3.70 5.30

MS-40I MS40I-03_R03 SHALLOW 2003 3/14/2003 2.20 6.00

MS-40S 057-MW-40S-01 SHALLOW 1999 12/3/1999 2.90 8.10

MS-40S MS40S-03_R03 SHALLOW 2003 3/18/2003 1.70 5.28

MS-40S MS40S-03_R10 SHALLOW 2003 10/9/2003 2.30 4.03

MS-40S MS40S-04_R09 SHALLOW 2004 9/29/2004 1.80 4.50

MS-40S MS40S-05_R11 SHALLOW 2005 11/15/2005 0.94 1.63

MS-40S MS40S-20061020 SHALLOW 2006 10/20/2006 1.60 2.44

MS-40S MS40S_20071023 SHALLOW 2007 10/23/2007 1.50 4.80

MS-40S MS40S_20081024 SHALLOW 2008 10/24/2008 1.20 3.57

MS-40S MS40S_20090929 SHALLOW 2009 9/29/2009 1.60 4.87
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MS-40S MS40S_20101021 SHALLOW 2010 10/21/2010 0.86 2.59

MS-40S MS40S_20111114 SHALLOW 2011 11/14/2011 0.43 0.68
MS-41S 057-MW-41S-01 SHALLOW 1999 12/2/1999 1.10 26.00

MS-41S MS-41S-00_R10 SHALLOW 2000 10/21/2000 0.00 15.00

MS-41S MS41S-01_R11 SHALLOW 2001 11/30/2001 0.00 37.50

MS-41S MS41S-03_R03 SHALLOW 2003 3/17/2003 0.56 70.70

MS-41S MS41S-03_R03-AVG SHALLOW 2003 3/17/2003 0.54 70.55

MS-41S MS41S-03_R03-D SHALLOW 2003 3/17/2003 0.51 70.40

MS-41S MS41S-03_R06 SHALLOW 2003 6/12/2003 0.00 72.00

MS-41S MS41S-03_R10 SHALLOW 2003 10/15/2003 7.10 2.94

MS-41S MS41S-04_R03 SHALLOW 2004 3/24/2004 0.38 17.70

MS-41S MS41S-04_R09 SHALLOW 2004 9/30/2004 0.39 55.30

MS-41S MS41S-05_R11 SHALLOW 2005 11/16/2005 0.28 15.60

MS-41S MS41S-20060517 SHALLOW 2006 5/17/2006 0.31 12.20

MS-41S MS41S-20061023 SHALLOW 2006 10/23/2006 0.28 7.55

MS-41S MS41S_20080428 SHALLOW 2008 4/28/2008 0.25 16.10

MS-41S MS41S_20081022 SHALLOW 2008 10/22/2008 0.25 11.98

MS-41S MS41S_20081022-AVG SHALLOW 2008 10/22/2008 0.25 11.99

MS-41S MS41S_20081022-D SHALLOW 2008 10/22/2008 0.25 12.00

MS-41S MS41S_20090414 SHALLOW 2009 4/14/2009 0.31 47.30

MS-41S MS41S_20091001 SHALLOW 2009 10/1/2009 0.30 81.40

MS-41S MS41S_20101027 SHALLOW 2010 10/27/2010 0.17 24.70

MS-41S MS41S_20111116 SHALLOW 2011 11/16/2011 0.00 4.21
MS-42I 057-MW-42I-01 SHALLOW 1999 11/14/1999 1.00 7.00

MS-42I MS42I-03_R03 SHALLOW 2003 3/13/2003 0.00 2.90

MS-42I MS42I-03_R10 SHALLOW 2003 10/9/2003 0.32 3.40

MS-42I MS42I-04_R09 SHALLOW 2004 9/24/2004 0.00 1.70

MS-42I MS42I-05_R11 SHALLOW 2005 11/9/2005 0.20 1.40

MS-42I MS42I-20061012 SHALLOW 2006 10/12/2006 0.18 1.90

MS-42I MS42I_20080428 SHALLOW 2008 4/28/2008 0.20 1.90

MS-42I MS42I_20081017 SHALLOW 2008 10/17/2008 0.18 1.50

MS-42I MS42I_20090414 SHALLOW 2009 4/14/2009 0.21 1.30

MS-42I MS42I_20090923 SHALLOW 2009 9/23/2009 0.13 1.00

MS-42I MS42I_20101008 SHALLOW 2010 10/8/2010 0.10 1.00

MS-42I MS42I_20111101 SHALLOW 2011 11/1/2011 0.11 2.00
MS-43S 057-MW-43S-01 SHALLOW 1999 12/4/1999 1.40 23.00

MS-43S MS-43S-00_R10 SHALLOW 2000 10/23/2000 0.00 16.00

MS-43S MS43S-01_R12 SHALLOW 2001 12/4/2001 0.00 22.60

MS-43S MS43S-03_R03 SHALLOW 2003 3/19/2003 0.00 22.60

MS-43S MS43S-03_R10 SHALLOW 2003 10/15/2003 0.00 28.90

MS-43S MS43S-04_R09 SHALLOW 2004 9/30/2004 0.00 39.00

MS-43S MS43S-05_R11 SHALLOW 2005 11/15/2005 0.00 53.30

MS-43S MS43S-20061025 SHALLOW 2006 10/25/2006 0.00 58.90

MS-43S MS43S_20071026 SHALLOW 2007 10/26/2007 0.00 60.30

MS-43S MS43S_20080429 SHALLOW 2008 4/29/2008 0.00 56.40

MS-43S MS43S_20080429-AVG SHALLOW 2008 4/29/2008 0.00 56.40

MS-43S MS43S_20080429-D SHALLOW 2008 4/29/2008 0.00 56.40

MS-43S MS43S_20081028 SHALLOW 2008 10/28/2008 0.00 48.20

MS-43S MS43S_20090415 SHALLOW 2009 4/15/2009 0.00 43.00

MS-43S MS43S_20091002 SHALLOW 2009 10/2/2009 0.00 28.50

MS-43S MS43S_20101029 SHALLOW 2010 10/29/2010 0.00 37.40

MS-43S MS43S_20111109 SHALLOW 2011 11/9/2011 0.00 38.70
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MS-44S 057-MW-44S-01 SHALLOW 1999 11/15/1999 0.00 31.00

MS-44S MS-44S-00_R10 SHALLOW 2000 10/10/2000 0.00 36.00

MS-44S MS-44S-00_R10-AVG SHALLOW 2000 10/10/2000 0.00 36.50

MS-44S MS-44S-00_R10-D SHALLOW 2000 10/10/2000 0.00 37.00

MS-44S MS44S-01_R11 SHALLOW 2001 11/30/2001 0.00 48.20

MS-44S MS44S-03_R03 SHALLOW 2003 3/19/2003 0.00 53.40

MS-44S MS44S-03_R06 SHALLOW 2003 6/12/2003 0.00 50.30

MS-44S MS44S-03_R10 SHALLOW 2003 10/15/2003 0.00 49.30

MS-44S MS44S-04_R03 SHALLOW 2004 3/25/2004 0.00 46.50

MS-44S MS44S-04_R10 SHALLOW 2004 10/1/2004 0.00 40.20

MS-44S MS44S-05_R11 SHALLOW 2005 11/15/2005 0.16 25.20

MS-44S MS44S-05_R11-AVG SHALLOW 2005 11/15/2005 0.15 24.10

MS-44S MS44S-05_R11-D SHALLOW 2005 11/15/2005 0.14 23.00

MS-44S MS44S-20060517 SHALLOW 2006 5/17/2006 0.28 16.40

MS-44S MS44S-20061023 SHALLOW 2006 10/23/2006 0.00 22.80

MS-44S MS44S_20071024 SHALLOW 2007 10/24/2007 0.00 28.30

MS-44S MS44S_20080429 SHALLOW 2008 4/29/2008 0.00 19.90

MS-44S MS44S_20081024 SHALLOW 2008 10/24/2008 0.00 16.30

MS-44S MS44S_20090414 SHALLOW 2009 4/14/2009 0.00 21.60

MS-44S MS44S_20090929 SHALLOW 2009 9/29/2009 0.00 22.00

MS-44S MS44S_20101027-AVG SHALLOW 2010 10/27/2010 0.00 10.24

MS-44S MS44S_20111107 SHALLOW 2011 11/7/2011 0.00 10.15
MS-45S 057-MW-45S-01 SHALLOW 1999 12/3/1999 0.70 350.00

MS-45S MS-45S-00_R10 SHALLOW 2000 10/26/2000 0.00 340.00

MS-45S MS45S-01_R12 SHALLOW 2001 12/6/2001 0.00 270.00

MS-45S MS45S-03_R03 SHALLOW 2003 3/20/2003 0.00 670.00

MS-45S MS45S-03_R10 SHALLOW 2003 10/15/2003 0.00 610.00

MS-45S MS45S-03_R10-AVG SHALLOW 2003 10/15/2003 0.00 605.00

MS-45S MS45S-03_R10-D SHALLOW 2003 10/15/2003 0.00 600.00

MS-45S MS45S-04_R09 SHALLOW 2004 9/30/2004 0.00 642.00

MS-45S MS45S-05_R11 SHALLOW 2005 11/16/2005 0.00 337.00

MS-45S MS45S-20061026 SHALLOW 2006 10/26/2006 0.00 342.00

MS-45S MS45S_20071029 SHALLOW 2007 10/29/2007 0.00 288.00

MS-45S MS45S_20081028 SHALLOW 2008 10/28/2008 0.00 321.00

MS-45S MS45S_20090416 SHALLOW 2009 4/16/2009 0.00 157.00

MS-45S MS45S_20091005 SHALLOW 2009 10/5/2009 0.00 253.00

MS-45S MS45S_20101029 SHALLOW 2010 10/29/2010 0.00 216.00

MS-45S MS45S_20110215 SHALLOW 2011 2/15/2011 0.00 210.00

MS-45S MS45S_20110509 SHALLOW 2011 5/9/2011 0.00 167.00

MS-45S MS45S_20110815 SHALLOW 2011 8/15/2011 0.00 144.00

MS-45S MS45S_20110815-AVG SHALLOW 2011 8/15/2011 0.00 144.00
MS-45S MS45S_20110815-D SHALLOW 2011 8/15/2011 0.00 144.00
MS-45S MS45S_20111109 SHALLOW 2011 11/9/2011 0.00 206.00
MS-45S MS45S_20111109-AVG SHALLOW 2011 11/9/2011 0.00 216.00
MS-45S MS45S_20111109-D SHALLOW 2011 11/9/2011 0.00 226.00
MS-46S 057-MW-46S-01 SHALLOW 1999 11/14/1999 1.00 410.00

MS-46S MS-46S-00_R10 SHALLOW 2000 10/26/2000 0.00 240.00

MS-46S MS46S-01_R12 SHALLOW 2001 12/6/2001 0.00 280.00

MS-46S MS46S-03_R10 SHALLOW 2003 10/16/2003 0.00 194.00

MS-46S MS46S-04_R10 SHALLOW 2004 10/1/2004 0.00 210.00

MS-46S MS46S-20061026 SHALLOW 2006 10/26/2006 0.00 162.00

MS-46S MS46S_20090416 SHALLOW 2009 4/16/2009 0.00 65.00
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MS-46S MS46S_20091006 SHALLOW 2009 10/6/2009 0.00 86.00

MS-46S MS46S_20101101 SHALLOW 2010 11/1/2010 0.20 90.00

MS-46S MS46S_20110215 SHALLOW 2011 2/15/2011 0.00 66.00

MS-46S MS46S_20110510 SHALLOW 2011 5/10/2011 0.00 61.00

MS-46S MS46S_20110816 SHALLOW 2011 8/16/2011 0.00 51.00
MS-46S MS46S_20111110 SHALLOW 2011 11/10/2011 0.00 41.00
MS-47S 057-MW-47S-01 SHALLOW 1999 12/6/1999 1.50 29.00

MS-47S 057-MW-47S-01-AVG SHALLOW 1999 12/6/1999 1.45 28.50

MS-47S 057-MW-47S-01-D SHALLOW 1999 12/6/1999 1.40 28.00

MS-47S MS-47S-00_R10 SHALLOW 2000 10/10/2000 0.00 16.00

MS-47S MS47S-01_R11 SHALLOW 2001 11/30/2001 0.00 19.30

MS-47S MS47S-03_R10 SHALLOW 2003 10/16/2003 1.20 5.85

MS-47S MS47S-04_R09 SHALLOW 2004 9/30/2004 0.88 5.00

MS-47S MS47S-05_R11 SHALLOW 2005 11/11/2005 1.10 2.64

MS-47S MS47S-20061018 SHALLOW 2006 10/18/2006 0.71 3.11

MS-47S MS47S_20071022 SHALLOW 2007 10/22/2007 0.86 3.04

MS-47S MS47S_20081022 SHALLOW 2008 10/22/2008 0.79 5.28

MS-47S MS47S_20090414 SHALLOW 2009 4/14/2009 0.64 4.69

MS-47S MS47S_20090928 SHALLOW 2009 9/28/2009 0.81 3.65

MS-47S MS47S_20101018 SHALLOW 2010 10/18/2010 0.64 34.60

MS-47S MS47S_20111108 SHALLOW 2011 11/8/2011 0.28 7.99
MS-49S 057-MW-49S-01 SHALLOW 1999 12/5/1999 0.50 39.00

MS-49S MS-49S-00_R10 SHALLOW 2000 10/10/2000 0.00 33.00

MS-49S MS49S-01_R11 SHALLOW 2001 11/30/2001 0.00 12.10

MS-49S MS49S-03_R03 SHALLOW 2003 3/17/2003 0.44 12.94

MS-49S MS49S-03_R10 SHALLOW 2003 10/13/2003 0.58 31.30

MS-49S MS49S-04_R09 SHALLOW 2004 9/30/2004 0.00 9.15

MS-49S MS49S-04_R09-AVG SHALLOW 2004 9/30/2004 0.00 10.13

MS-49S MS49S-04_R09-D SHALLOW 2004 9/30/2004 0.00 11.00

MS-49S MS49S-05_R11 SHALLOW 2005 11/15/2005 0.40 6.63

MS-49S MS49S-20061020 SHALLOW 2006 10/20/2006 0.57 13.00

MS-49S MS49S_20071026 SHALLOW 2007 10/26/2007 0.37 5.52

MS-49S MS49S_20081024 SHALLOW 2008 10/24/2008 0.26 10.13

MS-49S MS49S_20090930 SHALLOW 2009 9/30/2009 0.48 6.90

MS-49S MS49S_20101028 SHALLOW 2010 10/28/2010 0.28 34.10

MS-49S MS49S_20111108 SHALLOW 2011 11/8/2011 0.16 46.10
MS-49S MS49S_20111108-AVG SHALLOW 2011 11/8/2011 0.16 45.45
MS-49S MS49S_20111108-D SHALLOW 2011 11/8/2011 0.15 44.80
MS-52S 057-MW-52S-01 SHALLOW 1999 12/1/1999 0.70 3.00

MS-52S MS-52S-00_R10 SHALLOW 2000 10/21/2000 0.00 0.00

MS-52S MS52S-01_R12 SHALLOW 2001 12/3/2001 0.00 2.80

MS-52S MS52S-03_R03 SHALLOW 2003 3/18/2003 1.30 2.81

MS-52S MS52S-03_R10 SHALLOW 2003 10/14/2003 2.20 2.34

MS-52S MS52S-04_R09 SHALLOW 2004 9/29/2004 1.70 2.60

MS-52S MS52S-05_R11 SHALLOW 2005 11/10/2005 1.20 1.43

MS-52S MS52S-20061017 SHALLOW 2006 10/17/2006 1.10 2.03

MS-52S MS52S_20071022 SHALLOW 2007 10/22/2007 1.80 2.36

MS-52S MS52S_20071022-AVG SHALLOW 2007 10/22/2007 1.75 2.35

MS-52S MS52S_20071022-D SHALLOW 2007 10/22/2007 1.70 2.33

MS-52S MS52S_20081024 SHALLOW 2008 10/24/2008 1.40 2.47

MS-52S MS52S_20090930 SHALLOW 2009 9/30/2009 1.50 2.69

MS-52S MS52S_20101027 SHALLOW 2010 10/27/2010 1.30 4.45
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MS-52S MS52S_20111107 SHALLOW 2011 11/7/2011 0.76 0.35
MS-54S MS54S-05_R11 SHALLOW 2005 11/17/2005 0.00 300.00

MS-54S MS54S-20061026 SHALLOW 2006 10/26/2006 0.28 89.00

MS-54S MS54S-K0705423_20070622 SHALLOW 2007 6/22/2007 0.00 328.00

MS-54S MS54S_20071026 SHALLOW 2007 10/26/2007 0.25 163.00

MS-54S MS54S_20080430 SHALLOW 2008 4/30/2008 0.00 256.00

MS-54S MS54S_20081030 SHALLOW 2008 10/30/2008 0.00 292.00

MS-54S MS54S_20090415 SHALLOW 2009 4/15/2009 0.00 360.00

MS-54S MS54S_20091007 SHALLOW 2009 10/7/2009 0.00 310.00

MS-54S MS54S_20101101 SHALLOW 2010 11/1/2010 0.00 380.00

MS-54S MS54S_20110215 SHALLOW 2011 2/15/2011 0.00 206.00

MS-54S MS54S_20110510 SHALLOW 2011 5/10/2011 0.00 185.00

MS-54S MS54S_20110817 SHALLOW 2011 8/17/2011 0.00 218.00
MS-54S MS54S_20111117 SHALLOW 2011 11/17/2011 0.55 610.00
MS-56S MS56S-05_R11 SHALLOW 2005 11/18/2005 0.32 470.00

MS-56S MS56S-20061026 SHALLOW 2006 10/26/2006 0.00 1100.00

MS-56S MS56S-K0705423_20070621 SHALLOW 2007 6/21/2007 0.44 630.00

MS-56S MS56S_20071025 SHALLOW 2007 10/25/2007 0.44 740.00

MS-56S MS56S_20080430 SHALLOW 2008 4/30/2008 0.22 730.00

MS-56S MS56S_20081028 SHALLOW 2008 10/28/2008 0.00 710.00

MS-56S MS56S_20090416 SHALLOW 2009 4/16/2009 0.33 640.00

MS-56S MS56S_20091005 SHALLOW 2009 10/5/2009 0.00 488.00

MS-56S MS56S_20101028 SHALLOW 2010 10/28/2010 0.00 482.00

MS-56S MS56S_20110817 SHALLOW 2011 8/17/2011 0.00 496.00
MS-56S MS56S_20111116 SHALLOW 2011 11/16/2011 0.00 483.00
PES-CW-2 PESCW02_20090415 SHALLOW 2009 4/15/2009 0.50 7.18

PES-CW-2 PESCW02_20090415-AVG SHALLOW 2009 4/15/2009 0.48 7.12

PES-CW-2 PESCW02_20090415-D SHALLOW 2009 4/15/2009 0.46 7.06

PES-CW-2 PESCW02_20091001 SHALLOW 2009 10/1/2009 0.71 3.55

PES-CW-2 PESCW02_20101028 SHALLOW 2010 10/28/2010 0.63 7.42

PES-CW-2 PESCW02_20111107 SHALLOW 2011 11/7/2011 0.29 4.12
USGS-2 057-MW-USGS-2 SHALLOW 1999 12/1/1999 1.10 0.70

USGS-2 MS-USGS2-00_R10 SHALLOW 2000 10/21/2000 0.00 0.00

USGS-2 MSUS62-01_R11 SHALLOW 2001 11/30/2001 0.00 0.00

USGS-2 MSUSGS2-03_R03 SHALLOW 2003 3/13/2003 0.00 0.00

USGS-2 MSUSGS02-04_R09 SHALLOW 2004 9/23/2004 0.00 0.97

USGS-2 USGS02-20061017 SHALLOW 2006 10/17/2006 0.15 1.60

USGS-2 USGS02-20061017-AVG SHALLOW 2006 10/17/2006 0.15 1.60

USGS-2 USGS02-20061017-D SHALLOW 2006 10/17/2006 0.15 1.60

USGS-2 USGS02_20071019 SHALLOW 2007 10/19/2007 0.19 1.60

USGS-2 USGS02_20081023 SHALLOW 2008 10/23/2008 0.13 2.40

USGS-2 USGS02_20090414 SHALLOW 2009 4/14/2009 0.09 2.26

USGS-2 USGS02_20090924 SHALLOW 2009 9/24/2009 0.07 2.53

USGS-2 USGS02_20101012 SHALLOW 2010 10/12/2010 0.00 2.33

USGS-2 USGS02_20111110 SHALLOW 2011 11/10/2011 0.00 2.95
USGS-4 057-MW-USGS-4 SHALLOW 1999 11/16/1999 1.00 0.00

USGS-5 057-MW-USGS-5 SHALLOW 1999 11/16/1999 0.00 0.00

USGS-5 057-MW-USGS-5-AVG SHALLOW 1999 11/16/1999 0.00 0.00

USGS-5 057-MW-USGS-5-D SHALLOW 1999 11/16/1999 0.00 0.00

USGS-5 MS-USGS5-00_R10 SHALLOW 2000 10/10/2000 0.00 0.00

USGS-5 MSUSGS-5-01_R11 SHALLOW 2001 11/28/2001 0.00 0.00

USGS-5 MSUSGS5-03_R03 SHALLOW 2003 3/11/2003 0.00 0.00
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USGS-5 USGS5-03_R10 SHALLOW 2003 10/7/2003 0.00 0.00

USGS-5 USGS5-04_R09 SHALLOW 2004 9/27/2004 0.00 0.00

USGS-5 USGS5-05_R11 SHALLOW 2005 11/8/2005 0.00 0.00

USGS-5 USGS5-20061009 SHALLOW 2006 10/9/2006 0.17 0.00

USGS-5 USGS05_20071016 SHALLOW 2007 10/16/2007 0.16 0.00

USGS-5 USGS05_20081014 SHALLOW 2008 10/14/2008 0.20 0.00

USGS-5 USGS05_20090922 SHALLOW 2009 9/22/2009 0.15 0.00

USGS-5 USGS05_20101006 SHALLOW 2010 10/6/2010 0.18 0.00

USGS-5 USGS05_20111101 SHALLOW 2011 11/1/2011 0.13 0.00
USGS-8 057-MW-USGS-8 SHALLOW 1999 12/4/1999 0.00 0.00

USGS-8 MS-USGS8-00_R10 SHALLOW 2000 10/21/2000 0.00 0.00

USGS-8 MSUS6-8-01_R11 SHALLOW 2001 11/28/2001 0.00 0.00

USGS-8 MSUSGS8-03_R03 SHALLOW 2003 3/12/2003 0.00 0.00

USGS-8 MSUSGS8-03_R10 SHALLOW 2003 10/7/2003 0.00 0.00

USGS-8 MSUSGS08-04_R09 SHALLOW 2004 9/23/2004 1.20 98.99

USGS-8 USGS08-05_R11 SHALLOW 2005 11/8/2005 0.00 0.00

USGS-8 USGS08-20061011 SHALLOW 2006 10/11/2006 0.00 0.00

USGS-8 USGS08_20081020 SHALLOW 2008 10/20/2008 0.00 0.00

USGS-8 USGS08_20101006 SHALLOW 2010 10/6/2010 0.00 0.00
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Chart VOC Chart TCE Chart VC

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

6.50 0.00 0.00

4.00 4.00 0.00

4.00 4.00 0.00

0.00 0.00 0.00

1.00 1.00 0.00

343.00 330.00 0.00

343.00 330.00 0.00

4.00 0.00 0.00

27.80 20.00 0.00

6.00 3.00 0.00

5.00 2.50 0.00

4.00 2.00 0.00

9.00 5.00 0.00

9.30 5.00 0.00

9.30 5.00 0.00

7.30 4.00 0.00

7.30 4.00 0.00

7.00 4.00 0.00

7.00 5.00 0.00

7.00 4.50 0.00

7.00 4.00 0.00

6.00 4.00 0.00

7.00 5.00 0.00

5.80 4.90 0.00

11.00 11.00 0.00

36.50 32.00 0.00

34.10 31.00 0.00

11.00 11.00 0.00

34.00 30.00 0.00

22.00 20.00 0.00

33.10 28.00 0.00

32.10 24.00 0.00

36.00 14.00 0.00

27.60 20.00 0.00

42.50 24.00 0.00

87.85 35.00 0.00

87.89 35.00 0.00

87.92 35.00 0.00

82.73 33.00 0.00

87.26 36.00 0.00

98.96 33.00 0.00

80.33 33.00 0.00

66.60 27 0.12
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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0.00 0.00 0.00

1.00 1.00 0.00

0.80 0.80 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

1.53 0.64 0.00

10.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.90 2.90 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

4.00 4.00 0.00

3.00 3.00 0.00

3.00 3.00 0.00

3.00 3.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

1.00 1.00 0.00

1.00 1.00 0.00

0.70 0.70 0.00

1.00 1.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

45.00 45.00 0.00

208.00 200.00 0.00

55.00 53.00 0.00

91.40 83.00 0.00

77.95 70.00 0.00
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63.60 57.00 0.00

22.00 18.00 0.00

21.00 17.00 0.00

14.60 12.00 0.00

11.50 9.00 0.00

14.30 12.00 0.00

15.80 14.00 0.00

22.00 22.00 0.00

15.70 13.00 0.00

14.80 12.00 0.00

13.90 11.00 0.00

23.00 18.00 0.00

32.00 28.00 0.00

72.50 60.00 0.00

90.70 73.00 0.00

82.70 64.00 0.00

130.60 110.00 0.00

142.80 120.00 0.00

159.20 130.00 0.00

111.50 88.00 0.00

149.20 120.00 0.00

138.70 110.00 0.00

47.60 35.00 0.00

83.90 65.00 0.00

39.30 30.00 0.00

37.20 30.00 0.00

37.98 31.00 0.00

39.80 32.00 0.00

35.40 29.00 0.00

42.83 34.00 0.00

47.52 37.00 0.00

24.95 20.00 0.00

28.89 22.00 0.00

27.23 22.00 0.00

19.27 16.00 0.00

17.36 15.00 0.00

24.00 20 0.00
14.00 14.00 0.00

571.60 550.00 0.00

430.00 410.00 0.00

360.00 340.00 0.00

108.00 97.00 0.00

71.60 64.00 0.00

51.50 47.00 0.00

21.00 18.00 0.00

39.50 37.00 0.00

43.60 41.00 0.00

25.00 25.00 0.00

25.50 24.00 0.00

19.10 18.00 0.00

20.00 20.00 0.00

29.50 28.00 0.00
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31.10 29.00 0.00

32.20 30.00 0.00

29.00 28.00 0.00

26.50 23.00 0.00

16.10 14.00 0.00

22.50 19.00 0.00

41.20 34.00 0.00

69.35 59.00 0.00

76.60 65.00 0.00

50.30 41.00 0.00

43.80 37.00 0.00

39.20 30.00 0.00

2.90 0.00 0.00

45.70 35.00 0.00

41.85 32.00 0.00

40.27 28.00 0.00

28.10 20.00 0.00

32.00 24.00 0.00

31.72 23.00 0.00

30.43 22.00 0.05

34.44 25.00 0.00

36.41 27.00 0.00

36.14 27.00 0.00

33.18 24 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.80 2.00 0.00

1.20 1.20 0.00

0.00 0.00 0.00

4.60 1.90 0.00

17.20 0.00 0.00

20.60 2.90 0.00

15.35 2.30 0.00

8.40 1.70 0.00

24.00 0.00 0.00

23.20 2.20 0.00

40.00 2.70 0.00

46.20 5.50 0.00

14.20 8.70 0.00

52.30 4.50 0.00

65.10 3.80 0.00

43.00 3.60 0.00

26.10 3.30 0.00
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0.00 0.00 0.00

0.00 0.00 0.00

10.00 10.00 0.00

5.00 5.00 0.00

5.00 5.00 0.00

9.20 9.20 0.00

9.20 9.20 0.00

31.00 31.00 0.00

31.00 31.00 0.00

9.00 9.00 0.00

37.00 37.00 0.00

6.70 4.00 0.00

5.20 4.50 0.00

4.30 4.30 0.00

7.80 6.00 0.00

10.10 6.40 0.00

9.40 6.30 0.00

6.20 3.70 0.00

7.90 5.80 0.00

7.50 4.40 0.00

7.30 4.50 0.00

9.80 5.80 0.00

31.39 4.45 0.00

52.98 3.10 0.00

8.30 4.20 0.00

9.22 4.20 0.12

9.34 4.10 0.15

9.34 4.80 0.15

9.71 4.10 0.14

8.25 3.70 0.11

10.00 10.00 0.00

23.00 23.00 0.00

13.00 13.00 0.00

17.00 17.00 0.00

14.00 14.00 0.00

12.00 12.00 0.00

12.00 12.00 0.00

8.00 8.00 0.00

8.00 8.00 0.00

20.00 20.00 0.00

14.00 14.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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0.00 0.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

3.40 3.00 0.00

3.00 3.00 0.00

2.70 2.70 0.00

1.60 1.60 0.00

2.10 0.00 0.00

1.60 1.60 0.00

2.50 0.00 0.00

4.20 1.70 0.00

4.00 1.80 0.00

7.50 3.70 0.00

5.60 1.50 0.00

9.30 1.60 0.00

9.30 1.50 0.00

9.30 1.40 0.00

9.98 1.60 0.10

9.35 1.60 0.10

7.93 1.50 0.08

5.75 1.30 0.00

5.57 1.4 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.36 0.00 0.00

0.38 0.00 0.00

0.39 0.00 0.00

0.12 0.00 0.00

0.75 0.00 0.00

0.69 0.00 0.00

1.89 0.15 0.00
6.00 6.00 0.00

6.70 6.70 0.00

11.00 11.00 0.00

11.00 11.00 0.00

0.00 0.00 0.00

9.20 9.20 0.00

2.00 2.00 0.00

1.50 1.50 0.00

1.00 1.00 0.00

28.00 28.00 0.00

27.50 27.50 0.00

27.00 27.00 0.00

9.00 9.00 0.00

113.00 110.00 0.00
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42.00 40.00 0.00

43.10 40.50 0.00

43.60 41.00 0.00

81.00 78.00 0.00

26.00 26.00 0.00

17.00 17.00 0.00

13.00 13.00 0.00

12.00 12.00 0.00

12.70 12.00 0.00

12.70 12.00 0.00

12.00 12.00 0.00

12.70 12.00 0.00

13.75 13.00 0.00

14.80 14.00 0.00

10.00 10.00 0.00

14.00 13.00 0.00

15.00 14.00 0.00

13.00 12.00 0.00

9.50 8.60 0.00

6.30 5.60 0.00

4.60 4.60 0.00

3.40 3.40 0.00

6.10 3.70 0.00

17.57 13.00 0.00

1098.14 806.50 0.00

2177.70 1600.00 0.00

4.40 0.00 0.00

5.80 3.10 0.00

5.69 2.70 0.00

8.57 4.60 0.00

1.40 0.00 0.00

5.90 2.00 0.00

5.70 2.10 0.00

5.00 2.20 0.00

9.30 5.30 0.00

8.28 1.90 0.00

8.50 1.60 0.00

7.45 1.70 0.08

7.69 1.70 0.00

8.11 2.50 0.06

7.13 2.40 0.09

6.52 2.10 0.09

4.60 1.40 0.00

9.41 5.9 0.080
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

62.00 45.00 0.00

54.00 40.00 0.00

54.50 41.00 0.00
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55.00 42.00 0.00

1.00 1.00 0.00

1.50 1.50 0.00

16.80 13.00 0.00

10.40 8.20 0.00

35.00 29.00 0.00

38.90 30.00 0.00

42.90 36.00 0.00

31.10 26.00 0.00

26.50 22.00 0.00

23.10 17.00 0.00

2.20 2.20 0.00

8.40 6.70 0.00

8.40 6.75 0.00

8.40 6.80 0.00

22.10 20.00 0.00

21.76 19.00 0.00

21.76 19.00 0.00

21.75 19.00 0.00

13.76 11.00 0.00

16.70 14.00 0.00

12.46 9.30 0.00

16.84 14.00 0.05

16.19 13.00 0.09

18.36 15.00 0.08

17.11 14.00 0.00

14.83 12.00 0.00

17.05 14 0.00
5739.00 5700.00 0.00

10796.00 10700.00 0.00

10796.00 10700.00 0.00

10857.00 10800.00 0.00

10857.00 10800.00 0.00

14066.00 14000.00 0.00

21096.00 21000.00 0.00

25199.00 25000.00 0.00

22759.50 22500.00 0.00

20320.00 20000.00 0.00

31000.00 31000.00 0.00

30082.00 30000.00 0.00

24054.00 24000.00 0.00

6500.00 6500.00 0.00

3800.00 3800.00 0.00

3340.00 3300.00 0.00

2735.00 2700.00 0.00

1728.00 1700.00 0.00

1222.00 1200.00 0.00

1331.00 1300.00 0.00

1128.00 1100.00 0.00

584.00 570.00 0.00

385.90 370.00 0.00

370.40 355.00 0.00
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354.00 340.00 0.00

240.00 220.00 0.00

141.10 110.00 0.00

114.40 95.00 0.00

234.90 180.00 0.00

128.70 110.00 0.00

144.18 120.00 0.00

128.70 110.00 0.00

105.20 90.00 0.00

85.88 67.00 0.00

89.10 70.00 0.00

81.50 23.00 0.00

79.25 23.00 0.00

76.50 23.00 0.00

37.00 0.00 0.00

82.80 72.00 0.00

80.17 66.00 0.00

66.37 50.00 0.00

44.90 31.00 0.00

55.43 38.00 0.00

53.83 37.00 0.00

52.23 36.00 0.00

63.79 47.00 0.00

45.26 31.00 0.00

57.72 44.00 0.00

45.10 32.00 0.00

74.22 63.00 0.00

52.18 43 0.00
263.00 250.00 0.00

714.60 650.00 0.00

714.60 650.00 0.00

170.60 150.00 0.00

170.60 150.00 0.00

74.00 60.00 0.00

93.00 78.00 0.00

87.50 73.00 0.00

82.00 68.00 0.00

60.00 50.00 0.00

55.80 47.00 0.00

51.60 44.00 0.00

289.00 260.00 0.00

296.00 265.00 0.00

303.00 270.00 0.00

192.00 170.00 0.00

131.90 110.00 0.00

90.00 77.00 0.00

49.60 41.00 0.00

61.90 52.00 0.00

58.90 49.00 0.00

56.00 47.00 0.00

40.90 34.00 0.00

31.00 27.00 0.00
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35.00 28.00 0.00

33.90 28.00 0.00

19.00 17.00 0.00

18.50 15.00 0.00

16.90 13.00 0.00

12.50 11.00 0.00

14.70 13.00 0.00

123.00 100.00 0.00

113.10 92.00 0.00

123.50 93.00 0.00

82.40 63.00 0.00

89.10 72.00 0.00

79.75 62.00 0.00

86.68 68.00 0.00

10.30 0.00 0.00

45.80 37.00 0.00

30.49 26.00 0.00

23.76 20.00 0.00

28.16 24.00 0.00

28.83 24.00 0.00

21.94 18.00 0.00

23.76 19.00 0.00

23.69 19.00 0.00

23.62 19.00 0.00

18.41 15.00 0.00

18.31 15.00 0.00

15.59 13.00 0.00

11.92 9.9 0.00
441.00 430.00 0.00

518.00 510.00 0.00

718.00 710.00 0.00

957.00 920.00 0.00

585.50 560.00 0.00

716.00 680.00 0.00

452.00 420.00 0.00

487.20 460.00 0.00

556.00 530.00 0.00

509.30 480.00 0.00

498.40 470.00 0.00

153.60 140.00 0.00

272.10 260.00 0.00

64.17 59.00 0.00

203.77 190.00 0.00

244.85 230.00 0.00

378.14 360.00 0.00

331.85 310.00 0.00

282.26 260.00 0.13

211.57 190.00 0.15

269.62 240.00 0.20

411.21 380.00 0.16

389.26 360.00 0.23

462.75 430.00 0.30
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552.60 520.00 0.28

450.86 420.00 0.28

358.63 330.00 0.24

353.69 325.00 0.24

348.74 320.00 0.24

327.45 300.00 0.18

343.02 315.00 0.17

358.58 330.00 0.16

231.16 210.00 0.17
79.60 61.00 0.00

1.20 0.00 0.00

125.80 89.00 0.00

106.91 41.00 0.00

101.57 40.00 0.00

77.76 33.00 0.00

80.07 30.00 0.00

57.04 26.00 0.00

47.34 22 0.00

48.40 22.50 0.00

49.46 23.00 0.00
5.30 1.80 0.00

8.34 1.30 0.10

3.10 0.72 0.00

19.60 13.00 0.00

35.43 24.00 0.00

34.90 23.50 0.00

34.37 23.00 0.00

24.23 18.00 0.00

179.60 150.00 0.40

92.40 69.00 0.00

156.43 120.00 0.33

184.96 170.00 0.09

97.30 88.00 0.07

151.15 140.00 0.00

64.42 58.00 0.00

67.42 62.00 0.00

99.49 91.00 0.00
1.90 0.70 0.00

4.13 1.30 0.09

4.44 0.89 0.08

5.85 1.20 0.10

5.18 1.10 0.00

5.52 1.20 0.00

4.66 1.1 0.00
9.10 3.40 0.00

2.60 0.00 0.00

4.50 1.50 0.00

10.45 3.70 0.00

7.91 1.70 0.11

6.72 1.50 0.09

6.26 1.30 0.00

7.73 2.20 0.10
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11.90 4.7 0.11
32.30 7.50 0.00

21.60 0.00 0.00

23.50 7.20 0.00

11.75 4.80 0.00

10.61 4.40 0.00

9.49 3.70 0.00

8.96 3.70 0.00

6.73 3.10 0.00

6.25 2.7 0.00
7.60 3.10 0.00

14.40 10.00 0.00

11.49 5.30 0.00

11.59 5.30 0.00

11.68 5.30 0.00

11.30 5.10 0.00

9.86 3.60 0.10

10.06 3.90 0.09

102.00 98.00 0.00

0.00 0.00 0.00

103.20 100.00 0.00

90.03 84.00 0.00

61.27 53.00 0.00

64.00 50.00 0.00

64.00 50.00 0.00

64.00 50.00 0.00

115.61 92.00 0.10

185.48 160.00 0.10

114.04 93.00 0.13

110.98 86.00 0.09

127.22 110.00 0.09

41.52 35.00 0.90

47.03 37.00 0.08

41.08 28.00 0.00

90.99 77.00 0.00

29.30 20 0.00
54.50 49.00 0.00

23.40 21.00 0.00

62.80 58.00 0.00

86.44 79.00 0.00

65.00 59.00 0.00

45.85 38.00 0.00

32.10 26.00 0.00

32.10 26.00 0.00

32.80 26.50 0.00

33.50 27.00 0.00

33.32 27.00 0.12

31.57 25.50 0.11

29.81 24.00 0.09

33.00 27.00 0.10

36.34 30.00 0.12

27.72 20.00 0.14
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33.09 24.00 0.11

31.99 22.00 0.11

44.62 31.00 0.90

49.51 37 0.00
154.30 120.00 0.00

25.20 0.00 0.00

133.40 110.00 0.00

100.06 81.00 0.00

49.52 44.00 0.00

43.70 39.00 0.00

53.26 46.00 0.00

41.27 35.00 0.00

41.20 35.00 0.00

41.12 35.00 0.00

38.95 31.00 0.00

39.60 31.50 0.04

40.23 32.00 0.06

34.35 30.00 0.00

27.36 24.00 0.00

20.17 18.00 0.00

17.43 15 0.00
43.80 29.00 0.00

55.83 41.00 0.00

47.10 36.00 0.00

46.52 35.00 0.00

40.56 31.00 0.00

26.50 22.00 0.00

38.12 30.00 0.00

39.29 30.00 0.00

38.90 29.00 0.05

40.93 31.00 0.00

43.44 32.00 0.00

40.21 28.00 0.00

31.43 22 0.00
6.70 2.20 0.00

6.70 2.20 0.00

6.70 2.20 0.00

21.10 17.00 0.00

16.84 5.50 0.00

12.60 3.60 0.00

6.01 1.60 0.00

10.76 3.10 0.08

9.16 2.50 0.09

7.54 2.00 0.08

5.94 1.50 0.09

5.95 1.50 0.09

5.95 1.50 0.09

11.28 6.50 0.11

20.49 16 0.090
351.00 340.00 0.00

85.00 83.00 0.00

191.80 180.00 0.00
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253.31 220.00 0.00

253.32 220.00 0.00

253.33 220.00 0.00

104.20 88.00 0.00

20.27 15.00 0.00

24.63 20.00 0.08

34.42 28.00 0.11

24.24 19.00 0.12

20.01 14.00 0.09

19.99 14.00 0.10

19.96 14.00 0.11

21.68 13.00 0.12

20.80 12.00 0.00

81.38 61.00 0.090
74.20 62.00 0.00

1.30 0.00 0.00

57.90 46.00 0.00

59.65 47.00 0.00

60.90 48.00 0.00

58.47 48.00 0.00

57.07 43.00 0.00

41.90 33.00 0.00

50.27 39.00 0.06

47.63 36.00 0.00

47.63 36.00 0.00

47.62 36.00 0.00

44.45 33.00 0.07

47.56 36.00 0.00

52.18 39.00 0.08

44.21 33.00 0.00

38.83 29 0.00
8.10 4.70 0.00

2.10 0.00 0.00

2.15 0.00 0.00

2.20 0.00 0.00

8.50 6.30 0.00

13.08 10.00 0.00

5.30 4.10 0.00

0.82 0.00 0.00

4.95 2.00 0.00

4.97 3.80 0.00

4.31 3.40 0.00

4.76 3.60 0.00

4.94 3.90 0.00

6.01 4.90 0.00

12.39 10 0.00
4.70 2.20 0.00

3.60 1.90 0.00

3.30 1.80 0.00

3.03 2.30 0.00

3.14 2.50 0.00

2.95 2.40 0.00
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2.87 2.3 0.00
35.00 20.00 0.00

30.43 16.00 0.00

29.23 16.00 0.00

25.88 12.00 0.00

25.84 12.50 0.00

25.76 13.00 0.00

15.29 8.00 0.00

13.97 7.4 0.00
0.90 0.90 0.00

0.50 0.50 0.00

3.00 0.00 0.00

2.00 0.00 0.00

5.00 2.10 0.00

16.57 0.47 0.00

10.00 0.00 0.00

10.00 0.00 0.00

10.00 0.00 0.00

10.00 0.00 0.00

7.10 0.00 0.00

7.25 0.00 0.00

7.40 0.00 0.00

11.00 3.80 0.00

10.85 3.55 0.00

10.70 3.30 0.00

13.00 0.00 0.00

0.00 0.00 0.00

2.38 0.48 0.00

1.68 0.38 0.00

1.26 0.34 0.00

1.43 0.44 0.00

1.74 0.54 0.00

1.83 0.63 0.00
71.00 35.00 0.00

78.00 44.00 0.00

76.00 32.00 0.00

76.00 32.00 0.00

46.00 35.00 0.00

46.00 35.00 0.00

25.00 22.00 0.00

25.00 25.00 0.00

753.00 250.00 0.00

212.94 77.00 0.31

326.12 89.00 0.08

200.55 47.00 0.00

172.42 33 0.00
55.00 53.00 0.00

72.00 62.00 0.00

2510.00 2000.00 0.00

1510.00 1300.00 0.00

2200.00 1700.00 0.00

1330.00 1100.00 0.00
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1060.00 930.00 0.00

1210.00 1000.00 0.00

1000.00 850.00 0.00

66.00 34.00 0.00

628.80 380.00 1.80

398.10 190.00 4.00

274.60 120.00 2.60

217.90 95.00 4.60

267.00 110.00 2.20

238.00 93.00 1.70

244.10 96.00 1.70

250.20 99.00 1.70

207.70 70.00 1.10

224.90 75.00 1.80

220.30 72.00 1.80

212.40 58.00 1.20

152.92 44 0.52

158.92 44.50 0.52

164.91 45.00 0.51
348.00 160.00 1.80

67.20 11.00 0.20

98.50 79.00 0.00

44.44 7.10 0.00

35.08 26.00 0.06

215.60 65.00 1.70

49.50 41.00 0.00

34.22 30.00 0.00

135.08 51.00 0.00

25.80 21.00 0.00

25.01 22.00 0.00

21.50 19 0.00
19.00 19.00 0.00

930.00 860.00 0.00

1028.00 960.00 0.00

484.00 440.00 0.00

120.00 100.00 0.00

55.90 46.00 0.00

19.00 18.00 0.00

17.00 16.00 0.00

26.00 24.00 0.00

30.00 28.00 0.00

15.00 15.00 0.00

22.60 20.00 0.00

17.60 16.00 0.00

24.60 22.00 0.00

29.00 27.00 0.00

69.00 65.00 0.00

60.50 57.00 0.00

337.00 320.00 0.00

343.40 330.00 0.00

261.22 240.00 0.00

114.80 96.00 0.00
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76.30 60.00 0.00

84.33 60.00 0.00

85.50 61.00 0.00

58.60 40.00 0.00

58.60 40.50 0.00

58.60 41.00 0.00

76.90 56.00 0.00

97.66 70.00 0.00

87.49 64.00 0.00

56.71 45.00 0.00

45.01 35.00 0.00

37.01 29.00 0.00

28.88 22.00 0.00

27.84 21.00 0.00

30.13 23.00 0.00

388.68 310.00 0.08

26.90 21.00 0.00

27.02 21.00 0.00

27.13 21.00 0.00

29.03 23.00 0.00

29.80 24.00 0.00

26.81 21 0.00
2110.00 2100.00 0.00

33096.00 33000.00 0.00

33596.00 33500.00 0.00

34000.00 34000.00 0.00

30000.00 30000.00 0.00

6650.00 6500.00 0.00

8790.00 8300.00 0.00

9599.00 9050.00 0.00

10394.00 9800.00 0.00

10160.00 10000.00 0.00

5190.30 5085.00 0.00

209.80 170.00 0.00

1540.00 1300.00 0.00

1435.00 1200.00 0.00

1330.00 1100.00 0.00

610.00 420.00 0.00

630.00 470.00 0.00

128.00 62.00 0.00

109.70 51.00 0.00

66.60 34.00 0.00

42.60 23.00 0.00

140.70 130.00 0.00

33.00 28.00 0.00

44.30 40.00 0.00

36.00 36.00 0.00

65.80 51.00 0.00

85.50 74.00 0.00

172.00 160.00 0.00

84.60 74.00 0.00

77.60 67.00 0.00
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89.90 80.00 0.00

74.36 66.00 0.00

53.20 47.00 0.00

50.50 44.00 0.00

57.22 49.00 0.00

51.76 42.00 0.00

44.20 33.00 0.00

45.76 35.00 0.00

43.99 33.50 0.00

42.22 32.00 0.00

51.92 42.00 0.00

48.42 32.00 0.07

49.43 32.00 0.00

50.69 31.00 0.00

49.71 31.00 0.00

42.98 26 0.00
6400.00 6400.00 0.00

5160.00 5100.00 0.00

4700.00 4700.00 0.00

1849.00 1800.00 0.00

2600.00 2600.00 0.00

1004.00 980.00 0.00

320.00 300.00 0.00

296.00 280.00 0.00

258.00 250.00 0.00

336.00 330.00 0.00

113.00 110.00 0.00

228.00 220.00 0.00

186.00 180.00 0.00

215.00 210.00 0.00

1110.00 1100.00 0.00

950.00 940.00 0.00

962.50 950.00 0.00

975.00 960.00 0.00

1620.00 1600.00 0.00

1993.50 1950.00 0.00

2362.00 2300.00 0.00

3276.00 3100.00 0.00

2150.00 2000.00 0.00

3380.00 3200.00 0.00

4740.00 4200.00 0.00

4900.00 4500.00 0.00

5240.00 4700.00 0.00

5560.00 5200.00 0.00

4180.00 3600.00 0.00

400.00 230.00 0.00

267.00 230.00 0.00

64.30 55.00 0.00

63.90 54.50 0.00

63.50 54.00 0.00

67.76 27.00 0.00

589.45 550.00 0.00
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25.39 0.29 0.00

24.71 17.00 0.00

25.17 17.50 0.00

25.63 18.00 0.00

367.35 290.00 0.16

269.58 210.00 0.57

17.21 13.00 0.00

17.14 12.00 0.00

49.92 36 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.80 0.00 0.00

0.00 0.00 0.00

12.00 10.00 0.00

35.00 30.00 0.00

2.00 2.00 0.00

0.80 0.80 0.00

2.00 2.00 0.00

2.00 2.00 0.00

4.00 4.00 0.00

6.00 6.00 0.00

7.00 7.00 0.00

4.00 4.00 0.00

5.00 5.00 0.00

4.00 4.00 0.00

3.60 3.00 0.00

0.90 0.90 0.00

2.00 2.00 0.00

0.00 0.00 0.00

3.40 3.40 0.00

0.00 0.00 0.00

13.69 0.69 0.00

27.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

7.10 7.10 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

25.00 21.00 0.00

22.00 20.00 0.00

23.70 21.00 0.00

24.70 22.00 0.00

5.10 5.10 0.00

1.00 1.00 0.00

4.90 4.90 0.00

13.20 3.20 0.00
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46.30 43.00 0.00

81.34 76.00 0.00

54.30 50.00 0.00

47.10 46.00 0.00

19.00 19.00 0.00

47.48 45.00 0.00

42.50 41.00 0.00

47.90 46.00 0.00

18.10 17.00 0.00

37.54 34.00 0.00

10.40 8.70 0.00

12.59 8.70 0.00

11.00 7.5 0.00
3444.90 2700.00 0.00

3444.90 2700.00 0.00

3098.00 2700.00 0.00

3104.00 2700.00 0.00

3106.00 2700.00 0.00

4557.00 3500.00 0.00

1596.00 1500.00 0.00

1176.00 1100.00 0.00

1482.00 1400.00 0.00

1433.50 1350.00 0.00

1385.00 1300.00 0.00

642.00 580.00 0.00

150.70 120.00 0.00

67.00 51.00 0.00

29.30 23.00 0.00

15.40 12.00 0.00

17.50 15.00 0.00

16.90 14.00 0.00

11.00 9.00 0.00

11.00 9.00 0.00

10.00 8.00 0.00

9.00 8.00 0.00

4.80 4.00 0.00

6.10 5.30 0.00

4.60 4.60 0.00

5.30 5.30 0.00

58.40 51.00 0.00

86.80 77.00 0.00

5.30 5.30 0.00

74.50 68.00 0.00

43.30 37.00 0.00

64.70 59.00 0.00

49.00 42.00 0.00

78.20 69.00 0.00

9.20 7.50 0.00

55.10 43.00 0.00

74.66 50.00 0.00

77.11 49.00 0.00

76.10 43.00 0.00
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91.15 52.00 0.00

95.10 61.00 0.00

87.39 50.00 0.00

71.75 34.00 0.00

73.62 29.00 0.00

60.56 28.00 0.00

57.62 28 0.00
8412.00 8100.00 0.00

8412.00 8100.00 0.00

8070.00 7200.00 0.00

7220.00 6400.00 0.00

7943.00 6900.00 0.00

8880.00 7900.00 0.00

8400.00 7200.00 0.00

5310.00 5100.00 0.00

5345.00 5150.00 0.00

5380.00 5200.00 0.00

5500.00 5000.00 0.00

4520.00 4200.00 0.00

4180.00 3900.00 0.00

4910.00 4600.00 0.00

4840.00 4600.00 0.00

5010.00 4800.00 0.00

3040.00 2900.00 0.00

3430.00 3300.00 0.00

3198.00 3100.00 0.00

1856.00 1800.00 0.00

1550.00 1500.00 0.00

1430.00 1400.00 0.00

799.00 780.00 0.00

1016.00 1000.00 0.00

2245.60 2200.00 0.00

1428.00 1400.00 0.00

3800.00 3700.00 0.00

1900.00 1800.00 0.00

1979.00 1900.00 0.00

1006.50 920.00 0.00

1053.00 1000.00 0.00

906.03 850.00 0.00

502.30 220.00 0.00

433.70 360.00 0.00

458.70 350.00 0.00

373.30 310.00 0.00

372.95 305.00 0.00

372.60 300.00 0.00

342.67 240.00 0.00

428.90 300.00 0.00

327.10 190.00 0.00

280.20 190.00 0.00

308.44 230.00 0.08

336.71 260.00 0.09

323.75 240.00 0.15
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316.04 230.00 0.20

309.92 250.00 0.16

281.61 230.00 0.13

296.11 250.00 0.10
9058.00 7100.00 0.00

9058.00 7100.00 0.00

392.00 330.00 0.00

529.00 420.00 0.00

2909.00 2200.00 0.00

2834.00 2150.00 0.00

2759.00 2100.00 0.00

1976.00 1500.00 0.00

933.00 460.00 0.00

1255.00 950.00 0.00

317.00 160.00 0.00

176.00 100.00 0.00

87.40 50.00 0.00

49.00 30.00 0.00

38.00 29.00 0.00

38.00 31.00 0.00

30.00 23.00 0.00

22.90 18.00 0.00

14.30 11.00 0.00

17.60 10.00 0.00

21.00 11.00 0.00

22.95 12.00 0.00

23.50 13.00 0.00

13.10 9.10 0.00

11.10 7.50 0.00

10.60 5.90 0.00

46.10 39.00 1.10

10.60 5.90 0.00

66.58 56.00 0.00

68.80 54.00 0.00

30.40 29.00 0.00

57.20 50.00 0.00

48.20 39.00 0.00

13.60 9.30 0.00

3.68 3.10 0.00

5.43 4.60 0.00

3.64 2.80 0.00

2.67 1.90 0.00

3.56 2.90 0.00

3.35 2.8 0.00
5100.00 4700.00 2.90

4314.40 4000.00 1.60

4042.45 3700.00 0.65

1025.42 600.00 0.92

644.50 350.00 2.70

663.20 330.00 0.00

398.51 170.00 0.91

588.14 360.00 0.54
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448.00 220.00 2.20

622.62 310.00 0.92

516.50 260.00 2.00

472.40 210.00 1.60

346.18 150.00 0.78

356.50 140.00 1.00

245.00 83.00 1.5
454.00 380.00 0.00

576.00 490.00 0.00

342.05 291.00 0.00

108.10 92.00 0.00

1382.50 1200.00 1.50

841.24 730.00 0.60

736.10 630.00 1.10

732.39 625.00 1.15

728.57 620.00 1.20

938.12 840.00 0.83

898.06 800.00 0.79

858.00 760.00 0.75

788.64 690.00 1.00

617.06 530.00 0.90

454.80 390.00 0.78

431.99 100.00 0.88

685.26 550.00 1.30

477.74 400.00 0.72

518.19 390.00 1.00

278.47 205.00 0.49

310.82 240.00 0.68

289.74 220.00 0.58

260.70 190.00 0.43

221.21 170.00 0.30
26066.30 26000.00 0.00

15220.00 15000.00 0.00

13000.00 13000.00 0.00

11283.00 11000.00 0.00

11270.00 11000.00 0.00

11790.00 11500.00 0.00

12310.00 12000.00 0.00

9800.00 9500.00 0.00

5636.50 5450.00 0.00

1473.00 1400.00 0.00

8650.00 8400.00 0.00

8790.00 8500.00 0.00

8280.00 8000.00 0.00

6449.00 6200.00 0.00

2014.00 2000.00 0.00

4840.00 4700.00 0.00

3900.00 3800.00 0.00

3930.00 3800.00 0.00

2856.00 2800.00 0.00

3006.00 2900.00 0.00

3095.00 3000.00 0.00
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2892.00 2800.00 0.00

2380.00 2300.00 0.00

1898.00 1800.00 0.00

2310.00 2200.00 0.00

2413.00 2200.00 0.00

1346.20 1200.00 0.00

1197.00 1100.00 0.00

1288.00 1200.00 0.00

1076.00 1000.00 0.00

1090.00 990.00 0.00

1128.20 1000.00 0.00

731.00 680.00 0.00

891.20 830.00 0.20

251.00 230.00 0.00

251.00 230.00 0.00

251.00 230.00 0.00

960.64 900.00 0.34

925.61 865.00 0.21

890.50 830.00 0.00

984.39 920.00 0.40

1168.84 1100.00 0.00

1039.20 950.00 0.00

775.83 730.00 0.28

801.38 755.00 0.24

826.93 780.00 0.20

624.00 590.00 0.16

367.64 320.00 0.25

774.56 730.00 0.20

887.16 830.00 0.26

686.75 650.00 0.00

728.00 660.00 0.00

1217.95 1000.00 0.00

1230.41 1100.00 0.28

886.86 800.00 0.00
303.80 150.00 0.80

314.30 170.00 0.00

289.23 130.00 0.43

289.23 130.00 0.43

289.22 130.00 0.42

378.95 270.00 0.35

326.30 220.00 0.50

385.26 270.00 0.56

340.39 240.00 0.59

345.88 245.00 0.58

351.37 250.00 0.57

330.22 240.00 0.62

328.18 240.00 0.38
776.10 720.00 0.00

347.00 320.00 0.00

388.00 360.00 0.00

304.95 230.00 0.00

436.43 190.00 0.00
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645.84 220.00 0.00

416.47 190.00 0.22

446.93 200.00 0.16

367.65 150.00 0.16

305.30 150.00 0.11

305.70 110.00 0.15

303.22 89.00 0.10

338.22 73.00 0.090
2.40 0.00 0.00

204.81 34.00 0.62

1178.30 930.00 1.30

1188.80 930.00 1.00

15888.00 14000.00 7.80

16427.50 14500.00 7.15

16966.50 15000.00 6.50

1713.00 1400.00 0.00

912.96 620.00 0.96

980.70 410.00 0.00

1084.00 440.00 2.10

1132.30 440.00 1.80

997.96 380.00 0.96

972.70 360.00 0.95

947.44 340.00 0.94

796.20 270.00 1.20

624.53 160.00 0.97

553.18 130.00 0.67
60701.00 59000.00 9.10

58193.90 56500.00 9.30

55686.80 54000.00 9.50

54600.00 53000.00 0.00

55600.00 54000.00 0.00

56600.00 55000.00 0.00

46810.00 45000.00 0.00

9284.98 6800.00 11.00

9333.83 4000.00 14.00

9583.63 4050.00 13.00

9833.00 4100.00 12.00

12027.80 6300.00 13.00

18839.00 13000.00 24.00

16589.18 10800.00 22.00

14338.30 8600.00 20.00

8344.00 2300.00 26.00

8143.90 2250.00 25.50

7943.80 2200.00 25.00

16153.70 11000.00 35.00

16203.10 11000.00 35.50

16252.00 11000.00 36.00

9642.05 6200.00 29.00

6547.80 2600.00 33.00

6348.90 1500.00 34.00

6250.10 1450.00 34.50

6151.30 1400.00 35.00
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4940.20 2100.00 27.00

4939.80 2100.00 27.00

4939.40 2100.00 27.00

10153.60 7000.00 38
3274.60 2300.00 2.10

2289.50 1500.00 1.50

2131.20 1400.00 1.30

1871.80 930.00 1.50

1951.30 965.00 1.55

2030.80 1000.00 1.60

1783.60 920.00 1.10

1515.57 940.00 0.97

1150.20 540.00 1.40

1711.95 1000.00 0.85

1716.39 1000.00 0.84

1720.83 1000.00 0.83

1188.70 720.00 0.80

1336.98 830.00 0.68

1119.46 680.00 0.86

1633.60 1300.00 0.70

1617.00 1200.00 0.80

1662.00 1250.00 0.80

1702.00 1300.00 0.80

2200.40 1700.00 1.60

1549.30 1200.00 0.90

1295.13 840.00 0.43
3055.80 2800.00 1.80

36.20 0.00 0.00

2131.00 2100.00 0.00

2129.00 2100.00 0.00

2127.00 2100.00 0.00

3339.70 3300.00 0.42

3172.38 2800.00 0.00

1542.30 1300.00 0.00

2547.05 2000.00 0.30

2004.76 1700.00 0.33

1436.50 1200.00 0.30

1437.25 1200.00 0.33

1438.00 1200.00 0.35

1044.28 880.00 0.22

1069.44 900.00 0.25

1094.46 920.00 0.28

797.85 650.00 0.00

499.88 410.00 0.18

606.30 480.00 0.26

605.78 480.00 0.26

605.26 480.00 0.26

1161.15 890.00 0.85

1070.49 840.00 0.63

1169.38 900.00 0.73

1154.20 850.00 0.60

1177.30 830.00 0.58
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970.20 800.00 0.60

630.00 520.00 0.00

194.00 170.00 0.00

153.60 85.00 0.00

283.20 230.00 0.00

256.78 140.00 0.31

294.80 170.00 0.00

367.70 160.00 0.00

389.65 220.00 0.25

522.43 280.00 0.23

512.48 275.00 0.23

502.52 270.00 0.22

281.20 230.00 0.16

772.63 480.00 0.23

421.17 330.00 0.19

700.24 560.00 0.24

316.39 170.00 0.18

360.55 180.00 0.14

246.78 120.00 0.12

246.71 120.00 0.12

246.63 120.00 0.11
826.00 190.00 2.00

357.00 87.00 0.00

389.10 150.00 1.60

474.25 160.00 0.95

286.70 69.00 0.60

232.20 33.00 0.00

226.22 42.00 0.62

221.40 36.00 1.50

195.70 34.00 5.10

201.70 47.00 2.40

188.70 35.00 1.10

183.40 31.00 1.20

175.64 24.00 0.94

174.47 26.00 0.67

166.77 23.00 0.67

150.22 15.00 0.42

151.73 15.50 0.43

153.24 16.00 0.44

153.92 20.00 0.52

63.62 18 0.00
94.50 83.00 0.00

56.80 48.00 0.00

51.20 43.00 0.00

89.61 76.00 0.00

79.98 65.00 0.00

64.58 44.00 0.00

64.04 44.00 0.00

63.49 44.00 0.00

55.45 37.00 0.00

48.20 36.00 0.00

49.10 36.50 0.00
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50.00 37.00 0.00

53.99 36.00 0.06

52.18 33.00 0.05

51.29 31.00 0.00

46.05 24.00 0.00

47.98 24.00 0.00

51.78 26.00 0.00

46.24 23.00 0.00

44.98 23.00 0.08

61.55 36.00 0.00

48.17 24.00 0.00

50.86 28.00 0.00

43.54 22.00 0.00

147.52 110 0.090
14.20 9.20 0.00

15.40 11.00 0.00

18.50 14.00 0.00

18.59 14.00 0.00

16.19 12.00 0.00

22.10 17.00 0.00

14.51 11.00 0.06

25.44 18.00 0.08

38.92 25.00 0.12

57.35 36.00 0.08

66.70 41.00 0.09

68.24 42.00 0.10

69.78 43.00 0.11

71.95 41.00 0.12

88.58 49.00 0.10

78.62 42.00 0.08

68.45 36.00 0.08

52.99 29.00 0.00

40.50 25.00 0.00

38.55 22 0.00
938.00 900.00 0.00

843.00 810.00 0.00

797.04 760.00 0.44

887.20 750.00 0.00

866.49 740.00 0.49

800.50 610.00 0.00

683.20 520.00 0.00

437.10 310.00 0.00

490.76 370.00 0.36

495.74 375.00 0.39

500.71 380.00 0.41

489.66 380.00 0.36

520.94 380.00 0.34

525.32 340.00 0.32

545.62 330.00 0.32

618.51 380.00 0.31

453.48 300.00 0.48

627.12 400.00 0.52
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686.17 380.00 0.57

713.13 380.00 0.63

885.86 500.00 0.86

725.88 430.00 0.68

904.38 530.00 0.48
131.10 120.00 0.00

131.25 120.00 0.00

131.40 120.00 0.00

83.80 77.00 0.00

93.80 87.00 0.00

87.29 68.00 0.00

75.00 59.00 0.00

78.27 56.00 0.00

71.98 54.00 0.00

62.50 45.00 0.00

55.42 34.00 0.00

74.08 55.00 0.06

68.40 54.00 0.00

93.76 62.00 0.12

137.51 91.00 0.17

188.28 140.00 0.10

160.33 120.00 0.12

88.79 68.00 0.00

88.36 67.50 0.00

87.92 67.00 0.00

72.05 57.00 0.00

65.36 48.00 0.00

59.67 46 0.00
87.00 77.00 0.00

63.57 53.00 0.00

62.62 51.00 0.00

62.44 51.00 0.00

62.26 51.00 0.00

47.20 39.00 0.00

61.70 48.00 0.05

60.61 46.00 0.00

1648.10 1600.00 0.60

762.00 740.00 0.00

1005.50 930.00 0.00

391.82 340.00 0.00

275.65 220.00 0.00

172.50 130.00 0.00

179.20 135.00 0.00

185.90 140.00 0.00

119.13 85.00 0.07

104.73 83.00 0.05

80.48 61.00 0.00

79.96 61.00 0.04

79.41 61.00 0.05

77.93 60.00 0.00

74.51 57.00 0.00

62.67 47.00 0.00

Page 89



2011_all_amr_res_Crosstab

70.82 51 0.00
96.30 72.00 0.00

38.40 30.00 0.00

81.70 66.00 0.00

94.75 76.00 0.00

41.97 34.00 0.00

27.90 23.00 0.00

37.68 30.00 0.00

31.72 26.00 0.00

35.45 28.00 0.00

27.06 22.00 0.00

29.36 24.00 0.00

21.25 18.00 0.00

29.10 24 0.00

29.55 24.50 0.00

30.00 25.00 0.00
51.00 36.00 0.00

23.30 18.00 0.00

15.30 13.00 0.00

19.76 15.00 0.00

22.50 18.00 0.00

21.81 17.00 0.00

21.83 18.00 0.00

21.85 18.00 0.00

21.86 18.00 0.00

12.33 10.00 0.00

25.98 22.00 0.00

10.89 9.10 0.00

19.28 15.00 0.00

11.73 9.80 0.00

12.11 10 0.075
14.40 10.00 0.00

17.20 14.00 0.00

38.60 37.00 0.00

60.45 54.00 0.00

59.59 53.50 0.00

58.50 53.00 0.00

33.80 31.00 0.00

32.85 29.00 0.00

17.10 15.00 0.00

17.71 13.00 0.05

26.89 22.00 0.00

31.59 25.00 0.00

12.04 9.60 0.00

12.39 9.80 0.00

12.73 10.00 0.00

23.23 19.00 0.00

21.45 16 0.00
544.03 490.00 0.00

534.52 350.00 0.62

488.12 300.00 0.52

488.12 300.00 0.52
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486.01 290.00 0.51

580.28 370.00 0.43

597.46 340.00 0.26

737.16 510.00 0.36

502.01 240.00 0.31

1085.43 830.00 0.35

1163.10 950.00 0.00

1438.35 1100.00 0.00

1938.40 1600.00 0.00

1355.10 1100.00 0.00

956.49 780.00 0.70
140.05 120.00 0.15

124.76 90.00 0.06

108.02 77.00 0.06

112.29 75.00 0.07

120.46 88.00 0.06

108.14 76.00 0.09

108.25 67.00 0.00

106.83 73.00 0.00

103.26 66.00 0.00

127.07 73.00 0.00

120.42 75.00 0.00

105.28 71.00 0.00

83.39 59 0.00
1437.90 740.00 0.00

1501.81 600.00 0.71

1395.02 580.00 0.52

1161.70 510.00 0.30

1143.57 550.00 0.27

738.74 340.00 0.24

891.15 440.00 0.25

878.60 435.00 0.25

866.05 430.00 0.25

799.82 390.00 0.22

646.35 290.00 0.15

626.34 290.00 0.14

667.76 330.00 0.16

520.43 240.00 0.13

584.92 280.00 0.32
10.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

5.00 1.10 0.00
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8.80 1.30 0.00

4.60 0.00 0.00

3.10 0.00 0.00

4.75 0.95 0.00

5.39 0.99 0.00

4.54 0.73 0.12

3.81 0.49 0.10

62.00 62.00 0.00

14.00 14.00 0.00

48.00 24.00 0.00

11.00 11.00 0.00

8.70 8.70 0.00

5.30 5.30 0.00

5.30 5.30 0.00

10.00 10.00 0.00

10.00 10.00 0.00

6.00 6.00 0.00

17.00 17.00 0.00

1.00 1.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.00 1.20 0.00

0.00 0.00 0.00

4.80 2.20 0.00

4.10 1.70 0.00

2.40 0.00 0.00

0.00 0.00 0.00

5.90 0.00 0.00

3.90 1.40 0.00

7.30 2.00 0.00

4.80 1.40 0.00

146.60 5.00 0.00

156.10 5.00 0.00

69.77 3.10 0.00

35.58 2.30 0.00

19.34 2.20 0.00

15.27 2.1 0.00
81.00 81.00 0.00

81.00 81.00 0.00

20.00 10.00 0.00

5.00 5.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

8.80 3.00 0.00

8.80 3.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

4.00 4.00 0.00

48.12 3.40 0.00

31.68 0.00 0.00
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34.50 2.50 0.00

39.70 2.70 0.00

3.24 0.64 0.00

3.02 0.66 0.00

2.25 0.55 0.00

2.43 0.73 0.00

1.61 0.51 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

3.00 3.00 0.00

1.00 1.00 0.00

0.85 0.85 0.00

0.70 0.70 0.00

7.90 1.80 0.00

5.19 0.00 0.00

4.10 1.10 0.00

4.52 1.20 0.00

5.90 1.10 0.00

10.72 1.10 0.10

6.34 0.62 0.10

0.00 0.00 0.00

0.00 0.00 0.00

170.00 0.00 0.00

9.80 0.00 0.00

468.87 7.90 0.00

550.00 0.00 0.00

497.10 7.10 0.00

536.50 6.50 0.00

569.20 7.90 0.00

366.10 6.10 0.00

244.00 4.00 0.00

194.18 3.60 0.00

163.08 2.70 0.00

98.40 2.40 0.00

92.07 2.70 0.00

88.91 2.60 0.00

82.58 2.30 0.00

84.06 2.30 0.00

85.54 2.30 0.00

44.17 2.00 0.00

4.40 2.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.13 0.13 0.00

0.07 0.09 0.00

0.00 0.00 0.00
9.00 5.00 0.00

3.50 0.00 0.00

5.10 2.90 0.00

6.47 3.60 0.08
16.73 14.00 0.00

5.00 3.00 0.00

5.00 3.00 0.00

5.00 3.00 0.00

4.40 1.60 0.05

22.00 7.00 0.00

2.00 0.00 0.00

16.80 6.50 0.00

16.80 6.45 0.00

16.80 6.40 0.00

1.00 0.00 0.00

2.15 1.10 0.00

3.20 2.10 0.00

3.13 2.30 0.00

3.75 2.80 0.00

3.48 3.00 0.00

4.73 3.7 0.00

4.75 3.75 0.00

4.77 3.80 0.00
165.00 150.00 0.00

146.00 134.00 0.00

282.00 210.00 0.00

282.00 210.00 0.00

296.00 230.00 0.00

296.00 230.00 0.00

4559.00 640.00 0.00

3836.00 550.00 0.00

0.00 0.00 0.00
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0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

1.62 0.42 0.00

0.00 0.00 0.00

0.00 0.00 0.00

1.10 0.00 0.00

5160.00 5000.00 0.00

4820.00 4600.00 0.00

4010.00 3800.00 0.00

3175.00 3100.00 0.00

501.00 450.00 0.00

2825.50 2575.00 0.00

5150.00 4700.00 0.00

702.00 620.00 0.00

768.50 685.00 0.00

835.00 750.00 0.00

197.00 170.00 0.00

214.50 185.00 0.00

232.00 200.00 0.00

371.00 330.00 0.00

325.00 285.00 0.00

279.00 240.00 0.00

164.00 140.00 0.00

136.70 110.00 0.00

149.00 100.00 0.00

150.00 100.00 0.00

146.00 91.00 0.00

206.00 110.00 0.00

69.00 33.00 0.00

536.00 480.00 0.00

763.00 720.00 0.00

1766.00 1700.00 0.00

6359.40 6100.00 1.60

5160.00 4900.00 0.00

81.30 78.00 0.00

2690.65 2489.00 0.00

5300.00 4900.00 0.00
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8830.00 8600.00 0.00

8890.00 8700.00 0.00

5900.00 5700.00 0.00

4320.00 4200.00 0.00

2379.00 2300.00 0.00

636.61 280.00 0.69

2088.99 1900.00 0.00

2038.16 1850.00 0.00

1987.33 1800.00 0.00

1422.30 1200.00 0.00

1365.71 1150.00 0.00

1309.00 1100.00 0.00

612.44 540.00 0.00

616.95 545.00 0.00

621.46 550.00 0.00

434.74 360.00 0.07

441.15 340.00 0.15

667.42 550.00 0.18

597.68 480.00 0.20

753.16 560.00 0.18

572.09 440.00 0.11
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

17.00 17.00 0.00

0.00 0.00 0.00

7.10 7.10 0.00

11.00 11.00 0.00

11.00 11.00 0.00

2.00 2.00 0.00

3.00 3.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

2.00 2.00 0.00

3.00 3.00 0.00

2.00 2.00 0.00

1.00 1.00 0.00

0.90 0.90 0.00

1.00 1.00 0.00

0.00 0.00 0.00

0.70 0.70 0.00

0.80 0.80 0.00

0.80 0.80 0.00

0.90 0.90 0.00

0.00 0.00 0.00

0.90 0.90 0.00
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0.00 0.00 0.00

0.00 0.00 0.00

34.60 1.60 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

17.10 16.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

96.00 96.00 0.00

170.00 170.00 0.00

170.00 170.00 0.00

162.00 160.00 0.00

162.00 160.00 0.00

152.00 150.00 0.00

78.80 78.00 0.00

11.00 11.00 0.00

4.90 4.90 0.00

4.10 4.10 0.00

11.00 11.00 0.00

10.71 10.00 0.00

0.00 0.00 0.00

2.70 2.70 0.00

5.00 5.00 0.00

11.00 11.00 0.00

0.00 0.00 0.00

12.00 12.00 0.00

6.55 4.90 0.08

6.64 4.90 0.00

7.83 5.80 0.00

7.40 5.45 0.00

6.95 5.10 0.00

5.04 3.10 0.00

5.09 3.10 0.00

5.14 3.10 0.00

3.80 1.70 0.00

4.81 2.8 0.00
234.00 190.00 0.00

151.00 97.00 0.00

151.00 97.00 0.00

323.00 276.00 0.00

323.00 276.00 0.00

210.00 72.00 0.00

104.00 83.00 0.00

177.00 85.00 0.00

191.00 96.00 0.00

110.00 62.00 0.00

97.50 55.00 0.00

85.00 48.00 0.00
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157.00 71.00 0.00

148.50 68.00 0.00

140.00 65.00 0.00

125.40 93.00 0.00

116.90 86.50 0.00

108.00 80.00 0.00

50.00 41.00 0.00

44.00 36.50 0.00

38.00 32.00 0.00

33.80 26.00 0.00

31.70 24.50 0.00

29.60 23.00 0.00

68.40 21.00 0.00

66.90 20.00 0.00

65.00 19.00 0.00

480.00 110.00 0.00

274.70 88.00 0.00

480.00 120.00 0.00

459.50 120.00 0.00

437.00 120.00 0.00

70.00 41.00 0.00

77.00 45.50 0.00

84.00 50.00 0.00

122.40 39.00 0.00

127.45 39.00 0.00

132.50 39.00 0.00

361.00 69.00 0.00

350.00 69.00 0.00

339.00 69.00 0.00

49.00 28.00 0.00

20.00 15.00 0.00

28.60 19.00 0.00

18.00 17.00 0.00

128.80 20.00 0.00

272.80 70.00 0.00

247.10 52.00 0.00

135.50 31.00 0.00

60.20 32.00 0.00

122.85 42.00 0.00

125.65 40.00 0.00

93.40 40.00 0.00

38.90 29.00 0.00

6.48 5.10 0.00

13.54 9.20 0.00

3.40 3.10 0.00

3.27 2.80 0.00

17.58 8.60 0.00

7.14 3.10 0.00

4.41 3.60 0.00

2.56 2.00 0.00

1.97 1.60 0.00

1.57 1.30 0.00
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1.96 1.60 0.00

6.58 4.0 0.00
7600.00 2900.00 0.00

2190.00 1530.00 0.00

2190.00 1530.00 0.00

15149.00 12700.00 0.00

15149.00 12700.00 0.00

5800.00 4400.00 0.00

6007.00 4000.00 4.00

29320.00 28000.00 0.00

26000.00 25000.00 0.00

24990.00 24000.00 0.00

23980.00 23000.00 0.00

34119.00 33000.00 10.00

31300.00 30000.00 0.00

13780.00 13000.00 0.00

7620.00 6800.00 0.00

9620.00 9000.00 0.00

4610.00 4300.00 0.00

11930.00 11000.00 0.00

11905.00 11000.00 0.00

11880.00 11000.00 0.00

20500.00 18000.00 0.00

20450.00 18000.00 0.00

20400.00 18000.00 0.00

6040.00 5400.00 0.00

3850.00 3450.00 0.00

1660.00 1500.00 0.00

15700.00 14000.00 0.00

15150.00 13500.00 0.00

14600.00 13000.00 0.00

9600.00 8600.00 0.00

9500.00 8500.00 0.00

9400.00 8400.00 0.00

24100.00 22000.00 0.00

23600.00 21500.00 0.00

23100.00 21000.00 0.00

11400.00 10000.00 0.00

7040.00 6200.00 0.00

26300.00 25000.00 0.00

10950.00 10000.00 0.00

10000.00 9200.00 0.00

7954.99 7300.00 4.80

5720.00 5200.00 0.00

3640.00 3100.00 0.00

2960.00 2300.00 0.00

701.10 570.00 0.00

1950.00 1600.00 0.00

1950.00 1600.00 0.00

1950.00 1600.00 0.00

1330.00 1000.00 0.00

1400.00 1050.00 0.00

Page 99



2011_all_amr_res_Crosstab

1470.00 1100.00 0.00

1010.80 830.00 0.00

1021.95 720.00 0.65

824.40 670.00 0.00

823.35 665.00 0.00

822.30 660.00 0.00

666.00 500.00 0.00

568.58 450.00 0.56

483.11 380.00 0.21

487.56 385.00 0.22

492.00 390.00 0.22

614.78 480.00 0.28

608.68 480.00 0.28

602.57 480.00 0.27

448.93 330.00 0.43

620.46 390.00 0.46

458.92 310.00 0.42

497.64 360.00 0.34

719.52 580.00 0.22

589.26 470.00 0.26

566.24 490.00 0.00

719.10 640.00 0.00

779.20 690.00 0.20

779.10 690.00 0.20

779.00 690.00 0.20
42.00 42.00 0.00

88.00 88.00 0.00

88.00 88.00 0.00

6.20 6.20 0.00

6.20 6.20 0.00

2.00 2.00 0.00

7.80 6.00 0.00

5.70 5.00 0.00

4.00 4.00 0.00

4.60 4.00 0.00

18.70 18.00 0.00

9.00 9.00 0.00

6.00 6.00 0.00

5.00 5.00 0.00

1.00 1.00 0.00

2.40 2.00 0.00

9.80 9.00 0.00

0.00 0.00 0.00

2.00 2.00 0.00

4.60 4.00 0.00

9.00 8.00 0.00

40.00 36.00 0.00

2696.00 2400.00 2.00

6260.00 6100.00 0.00

850.00 850.00 0.00

259.00 240.00 0.00

459.40 430.00 0.00
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429.00 410.00 0.00

1533.00 1500.00 0.00

735.00 720.00 0.00

649.50 635.00 0.00

564.00 550.00 0.00

636.03 610.00 0.00

432.89 410.00 0.00

237.10 220.00 0.00

247.30 230.00 0.00

257.50 240.00 0.00

108.70 91.00 0.00

59.27 55.00 0.00

170.70 150.00 0.00

130.75 120.00 0.00

109.17 100.00 0.00

95.70 84.00 0.00

75.52 66.00 0.00

75.93 65.00 0.10

107.25 95.00 0.00

69.35 60.00 0.00

55.63 44.50 0.00

44.32 38 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.50 0.50 0.00

2.50 0.50 0.00

2.50 0.50 0.00

0.00 0.00 0.00

2.00 0.00 0.00

1.00 0.00 0.00

1.60 0.00 0.00

0.00 0.00 0.00

3.46 0.56 0.00

0.00 0.00 0.00

0.00 0.00 0.00

1.30 0.00 0.00

9.70 8.10 0.00

0.00 0.00 0.00

0.69 0.00 0.00

1.17 0.00 0.14

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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1.00 1.00 0.00

2.00 2.00 0.00

0.70 0.70 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.56 0.56 0.00

9.10 9.10 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.88 0.88 0.00

0.65 0.65 0.00

0.48 0.48 0.00

0.44 0.44 0.00

0.49 0.49 0.00

0.58 0.43 0.00

0.57 0.44 0.00

0.54 0.44 0.00

0.55 0.44 0.00

0.76 0.49 0.00

0.37 0.37 0.00
469.00 400.00 0.00

469.00 400.00 0.00

1307.00 1200.00 0.00

1098.00 1000.00 0.00

42.70 36.00 0.00

58.00 48.00 0.00

49.00 38.00 0.00

43.60 35.00 0.00

60.30 53.00 0.00

25.00 19.00 0.00

25.30 19.00 0.00

31.47 23.00 0.00

29.63 24.00 0.00

28.30 22.00 0.00

23.50 19.00 0.00

26.72 22.00 0.00

16.80 14.00 0.00

13.09 10.00 0.00

18.02 14.00 0.00

22.34 18.00 0.00

23.76 19.00 0.00

507.00 400.00 0.00

507.00 400.00 0.00

4314.00 2400.00 0.00

108.00 77.00 0.00

1734.00 990.00 0.00

2229.00 1800.00 0.00

1867.00 1400.00 0.00
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1310.00 1000.00 0.00

872.00 620.00 0.00

1110.00 860.00 0.00

345.00 250.00 0.00

668.00 340.00 0.00

706.00 370.00 0.00

717.00 380.00 0.00

728.00 390.00 0.00

710.00 270.00 0.00

659.00 250.00 0.00

608.00 230.00 0.00

6.00 4.00 0.00

6.00 4.00 0.00

7.00 4.00 0.00

7.00 3.00 0.00

7.00 2.00 0.00

8.05 2.00 0.00

8.40 2.00 0.00

7.70 3.00 0.00

8.25 3.15 0.00

8.80 3.30 0.00

9.00 0.00 0.00

8.00 0.00 0.00

8.00 1.70 0.00

7.50 0.00 0.00

7.65 0.00 0.00

7.80 0.00 0.00

12.00 2.90 0.00

5.70 1.90 0.00

15.60 9.60 0.00

3.08 0.78 0.00

2.05 0.75 0.00

2.32 0.42 0.00

193.00 23.00 0.00

193.00 23.00 0.00

50.00 0.00 0.00

40.00 2.00 0.00

1197.00 960.00 0.00

1288.30 1030.00 0.00

1379.60 1100.00 0.00

1686.00 1600.00 0.00

887.25 800.25 0.00

86.00 0.00 0.00

1190.00 1100.00 0.00

2320.00 1900.00 0.00

1190.00 1100.00 0.00

230.00 120.00 0.00

345.00 180.00 0.00

460.00 240.00 0.00

582.00 300.00 0.00

422.00 200.00 0.00

260.00 100.00 0.00
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510.00 160.00 0.00

855.00 330.00 0.00

960.05 375.00 0.00

985.40 200.00 0.00

955.70 350.00 0.00

883.80 500.00 0.00

1065.10 420.00 0.00

552.20 170.00 0.00

119.80 42.00 0.00

337.00 150.00 0.00

42.29 19.00 0.00

42.75 19.00 0.00

43.21 19.00 0.00

7.18 5.40 0.00

5.82 4.00 0.00

240.86 8.80 0.30

83.47 6.20 0.13

18.75 8.80 0.00

12.12 5.40 0.00

13.63 7.25 0.00

52.63 17 0.00

52.59 16.50 0.00

52.55 16.00 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

1.70 0.40 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

154.00 150.00 0.00

152.00 150.00 0.00

143.00 140.00 0.00

120.60 120.00 0.00

71.00 71.00 0.00

64.00 64.00 0.00

75.80 75.00 0.00

Page 104



2011_all_amr_res_Crosstab

122.00 120.00 0.00

102.00 100.00 0.00

80.00 79.00 0.00

69.00 69.00 0.00

245.00 240.00 0.00

449.60 440.00 0.00

487.00 480.00 0.00

309.00 300.00 0.00

422.00 410.00 0.00

1210.00 1200.00 0.00

1413.00 1400.00 0.00

1625.00 1600.00 0.00

1929.00 1900.00 0.00

2600.00 2600.00 0.00

2300.00 2300.00 0.00

2829.00 2800.00 0.00

2938.00 2900.00 0.00

3852.00 3800.00 0.00

2380.00 2000.00 0.00

1270.00 1100.00 0.00

1335.00 1150.00 0.00

1400.00 1200.00 0.00

565.80 470.00 0.00

567.40 475.00 0.00

569.00 480.00 0.00

534.34 430.00 0.00

394.59 350.00 0.00

390.36 345.00 0.00

385.85 340.00 0.00

393.70 320.00 0.00

341.95 310.00 0.09

354.85 300.00 0.00

325.51 280.00 0.10

320.82 290.00 0.16

712.64 600.00 0.34

698.13 590.00 0.33

683.62 580.00 0.32

406.57 370.00 0.13

378.44 340.00 0.14

359.95 320.00 0.10

265.36 220.00 0.10
1371.00 1300.00 0.00

2755.00 2700.00 0.00

1764.00 1700.00 0.00

16120.00 16000.00 0.00

11140.00 11000.00 0.00

4610.00 4500.00 0.00

730.00 630.00 0.00

5840.00 5700.00 0.00

9710.00 9400.00 0.00

6640.00 6400.00 0.00

1660.00 1500.00 0.00
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16430.00 16000.00 0.00

7113.00 6900.00 0.00

1600.00 1500.00 0.00

14230.00 14000.00 0.00

714.00 670.00 0.00

3220.00 3200.00 0.00

3200.00 3200.00 0.00

1714.00 1700.00 0.00

1325.00 1300.00 0.00

429.00 390.00 0.00

170.00 170.00 0.00

155.00 155.00 0.00

140.00 140.00 0.00

145.87 130.00 0.00

149.32 135.00 0.00

152.20 140.00 0.00

143.60 130.00 0.00

144.10 130.00 0.00

144.60 130.00 0.00

101.40 94.00 0.00

102.40 95.00 0.00

103.40 96.00 0.00

93.10 73.00 0.00

83.81 50.00 0.00

83.58 49.50 0.00

83.24 49.00 0.00

50.00 21.00 0.00

226.85 160.00 0.12

109.66 78.00 0.07

54.00 18.00 0.09

82.29 22.00 0.08

110.80 42.00 0.21

187.76 68.00 0.25

191.39 62.00 0.22

182.87 54 0.14
130.00 130.00 0.00

68.00 68.00 0.00

71.00 61.00 0.00

65.00 60.00 0.00

74.80 69.00 0.00

65.00 65.00 0.00

65.00 65.00 0.00

50.00 50.00 0.00

50.00 50.00 0.00

73.00 72.00 0.00

90.90 89.00 0.00

15.00 15.00 0.00

10.00 10.00 0.00

15.00 15.00 0.00

12.00 12.00 0.00

26.90 26.00 0.00

15.00 15.00 0.00
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16.00 16.00 0.00

8.60 8.60 0.00

19.45 19.00 0.00

4.30 3.10 0.00

4.60 2.80 0.00

5.20 2.00 0.07

5.04 1.90 0.08

4.81 1.80 0.08

5.07 2.30 0.07

4.70 1.50 0.11

4.56 2.50 0.00

28109.00 28000.00 0.00

5191.00 5000.00 0.00

1478.00 1300.00 0.00

800.00 630.00 0.00

717.00 620.00 0.00

1460.00 880.00 0.00

1460.00 880.00 0.00

720.00 410.00 0.00

720.00 410.00 0.00

370.00 230.00 0.00

300.00 170.00 0.00

870.80 600.00 0.00

800.25 545.00 0.00

729.70 490.00 0.00

1582.80 1100.00 0.00

1513.40 1050.00 0.00

1444.00 1000.00 0.00

1941.00 1400.00 0.00

1142.00 820.00 0.00

1279.40 910.00 0.00

1446.00 1100.00 0.00

1386.00 1050.00 0.00

1326.00 1000.00 0.00

1387.00 1000.00 0.00

1145.80 810.00 0.00

1042.30 730.00 0.00

41.70 38.00 0.00

41.65 38.00 0.00

41.60 38.00 0.00

404.80 300.00 0.00

315.40 180.00 0.00

395.75 230.00 0.15

292.81 130.00 0.16

242.75 82.00 0.13

233.17 91.00 0.09

10.00 10.00 0.00

0.00 0.00 0.00

10.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

19.00 19.00 0.00
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19.00 19.00 0.00

77.00 77.00 0.00

77.00 77.00 0.00

7.00 7.00 0.00

7.00 7.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

8.00 7.00 0.00

23.00 21.00 0.00

11.00 11.00 0.00

11.00 9.00 0.00

8.00 6.00 0.00

9.00 8.00 0.00

9.00 8.00 0.00

8.00 7.00 0.00

3.80 3.00 0.00

4.90 4.00 0.00

2.70 2.00 0.00

2.70 2.00 0.00

0.00 0.00 0.00

1.10 0.80 0.00

0.70 0.70 0.00

0.00 0.00 0.00

0.60 0.60 0.00

0.50 0.50 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.60 0.60 0.00

0.59 0.59 0.00

1878.00 1800.00 0.00

1380.00 940.00 0.00

1134.00 830.00 0.00

0.00 0.00 0.00

801.00 620.00 0.00

5309.00 3800.00 0.00

5309.00 3800.00 0.00

374.00 320.00 0.00

374.00 320.00 0.00

136.00 48.00 0.00

137.50 49.00 0.00

139.00 50.00 0.00
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189.00 55.00 0.00

14.00 6.20 0.00

2.40 2.40 0.00

1.70 1.70 0.00

1.30 1.30 0.00

39.47 11.00 0.00

8.15 3.10 0.00

1.31 0.98 0.00

1.16 0.84 0.00

1.25 0.88 0.00

6.61 2.7 0.00
150.00 150.00 0.00

140.50 134.00 0.00

135.10 130.00 0.00

135.10 130.00 0.00

69.00 66.00 0.00

69.00 66.00 0.00

64.00 59.00 0.00

105.00 100.00 0.00

25.80 24.00 0.00

24.20 20.00 0.00

14.60 11.00 0.00

20.00 18.00 0.00

26.50 21.00 0.00

20.00 20.00 0.00

17.30 7.60 0.00

10.16 7.40 0.00

10.25 7.05 0.00

10.34 6.70 0.00

28.30 24.00 0.00

28.85 24.50 0.00

29.40 25.00 0.00

11.80 9.20 0.00

12.40 4.40 0.00

20.07 4.40 0.00

9.18 4.70 0.00

9.16 4.60 0.00

9.14 4.50 0.00

37.90 7.50 0.07

29.64 8.10 0.00

45.18 2.30 0.10

25.86 2.70 0.00

43.45 4.10 0.09

15.91 4.1 0.00
4275.00 4000.00 0.00

9751.30 9200.00 0.00

9751.30 9200.00 0.00

7042.00 6800.00 0.00

7042.00 6800.00 0.00

2747.00 2600.00 0.00

3122.00 3100.00 0.00

3786.00 3200.00 0.00
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3730.00 3150.00 0.00

3663.00 3100.00 0.00

4974.00 4200.00 0.00

4911.00 4150.00 0.00

4848.00 4100.00 0.00

6644.00 5600.00 0.00

6944.00 5800.00 0.00

7237.00 6000.00 0.00

24463.00 9400.00 0.00

22863.00 8800.00 0.00

21200.00 8200.00 0.00

20800.00 8800.00 0.00

20800.00 8800.00 0.00

18193.00 10000.00 0.00

18193.00 10000.00 0.00

8958.00 5300.00 0.00

8958.00 5300.00 0.00

13176.00 7100.00 0.00

13176.00 7100.00 0.00

4042.00 2900.00 0.00

9670.00 4800.00 0.00

1862.00 1200.00 0.00

5155.00 2700.00 0.00

2032.00 1300.00 0.00

1804.00 1300.00 0.00

4020.00 1700.00 0.00

6160.00 2400.00 0.00

1052.00 530.00 0.00

2392.00 780.00 0.00

3654.00 1400.00 0.00

705.76 430.00 0.00

1072.00 570.00 0.00

748.60 200.00 0.00

1279.00 490.00 0.00

973.62 340.00 0.00

685.61 240.00 0.90

147.80 51.00 0.00

788.00 170.00 0.00

3919.60 690.00 0.00

4203.10 770.00 0.00

4208.60 775.00 0.00

4214.10 780.00 0.00

201.19 64.00 0.00

588.00 78.00 0.00

205.35 69.00 0.00

102.65 18.00 0.00

287.58 68 0.00
4034.20 3200.00 0.00

5276.60 4200.00 0.00

2755.00 1800.00 0.00

2755.00 1800.00 0.00

1668.00 1320.00 0.00
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1668.00 1320.00 0.00

3580.00 2100.00 0.00

3853.00 2300.00 0.00

484.00 300.00 0.00

396.00 270.00 0.00

460.00 320.00 0.00

446.00 260.00 0.00

931.00 580.00 0.00

374.00 250.00 0.00

375.00 270.00 0.00

321.00 200.00 0.00

333.00 220.00 0.00

375.00 210.00 0.00

198.00 130.00 0.00

240.00 160.00 0.00

216.00 140.00 0.00

386.00 110.00 0.00

234.90 140.00 0.00

153.00 100.00 0.00

186.60 100.00 0.00

282.30 190.00 0.00

273.70 200.00 0.00

322.50 240.00 0.00

146.50 99.00 0.00

224.40 160.00 0.00

157.70 110.00 0.00

217.80 160.00 0.00

242.30 180.00 0.00

181.30 130.00 0.00

208.00 160.00 0.00

125.13 96.00 0.00

117.83 84.00 0.00

110.60 86.00 0.00

72.58 56.00 0.00

74.69 57.50 0.00

76.80 59.00 0.00

70.06 56.00 0.00

70.62 56.50 0.00

71.18 57.00 0.00

60.68 46.00 0.00

63.81 48.00 0.00

66.94 50.00 0.00

91.94 77.00 0.00

49.71 40 0.00
664.00 560.00 0.00

1740.00 1600.00 0.00

1900.00 1800.00 0.00

1501.00 1400.00 0.00

1166.00 1100.00 0.00

1583.00 1500.00 0.00

1359.00 1300.00 0.00

1148.00 1100.00 0.00
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830.00 800.00 0.00

783.80 740.00 0.00

605.30 570.00 0.00

285.00 250.00 0.00

319.60 290.00 0.00

528.90 280.00 0.30

404.11 310.00 0.00

433.90 380.00 0.00

273.90 230.00 0.00

250.96 210.00 0.00

214.86 170.00 0.06

227.00 170.00 0.09

224.65 170.00 0.06

165.81 120.00 0.06

155.67 120.00 0.00

143.00 110.00 0.00

143.52 110.00 0.00

144.04 110.00 0.00

266.62 200.00 0.00

296.09 220.00 0.00
770.00 380.00 0.00

940.00 470.00 0.00

1384.80 750.00 1.80

631.12 330.00 0.42

734.20 420.00 0.60

627.00 350.00 0.00

697.35 340.00 0.00

665.55 360.00 0.55

866.16 460.00 1.20

716.33 410.00 0.83

665.36 410.00 0.66

532.60 300.00 0.50

412.03 200.00 0.39

363.21 170.00 0.40

364.57 170.00 0.37
1043.00 520.00 0.00

1038.50 515.00 0.00

1034.00 510.00 0.00

1096.99 540.00 0.49

564.10 260.00 0.00

870.73 300.00 0.63

520.73 200.00 0.37

650.00 230.00 0.00

785.00 240.00 0.00

571.17 170.00 0.47

576.39 160.00 0.46

604.58 160.00 0.60

573.54 160.00 0.44

320.05 91.00 0.39

545.51 120.00 0.41

448.87 120.00 0.20

427.95 82.00 0.33
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567.50 380.00 0.00

621.78 420.00 0.18

504.04 300.00 0.34

412.20 240.00 0.00

347.07 210.00 0.00

300.60 180.00 0.00

312.43 180.00 0.00

268.31 220.00 0.10

220.80 120.00 0.16

251.09 130.00 0.22

251.10 130.00 0.20

251.10 130.00 0.18

175.66 97.00 0.13

177.65 98.50 0.13

179.64 100.00 0.13

204.06 97.00 0.14

192.91 91.50 0.13

181.76 86.00 0.11

110.02 62.00 0.00

125.11 63.00 0.10

131.09 67 0.080
75.00 70.00 0.00

302.90 150.00 0.00

12.00 0.00 0.00

120.00 43.00 0.00

175.67 4.00 0.15

175.32 3.95 0.16

174.91 3.90 0.16

152.82 3.10 0.20

124.50 9.70 0.12

98.03 18.00 0.14

124.32 36.00 0.09

134.92 27 0.00

146.89 28.50 0.00

158.86 30.00 0.00
78.20 18.00 0.00

261.99 52.00 0.05

104.93 22.00 0.00

4.20 3.90 0.00

13.56 13.00 0.00

298.00 82.00 0.00

85.00 0.00 0.00

96.60 33.00 0.00

244.61 14.00 0.19

209.61 25.00 0.18

169.32 57.00 0.16

129.89 43.00 0.00

25.95 21.00 0.00

49.14 18 0.00
659.40 370.00 0.40

630.00 0.00 0.00

461.00 130.00 0.00
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415.36 160.00 0.29

244.62 70.00 0.25

327.75 120.00 0.19

243.89 61.00 0.14

211.83 54.00 0.15

127.25 19.00 0.11
96.70 87.00 0.00

45.90 40.00 0.00

36.00 35.00 0.00

12.20 11.00 0.00

19.62 11.00 0.07

17.07 12.00 0.00

20.36 13.00 0.00

15.14 13.00 0.00

15.76 13.00 0.00

65.65 40 0.00
827.90 86.00 0.00

392.00 32.00 0.00

1139.00 140.00 0.00

1165.00 160.00 0.00

1189.00 180.00 0.00

149.30 9.50 0.00

246.40 48.00 0.00

673.30 43.00 0.00

551.10 14.00 0.30

425.36 9.60 0.26

259.84 52.00 0.09

169.11 12.00 0.14

194.80 4.90 0.12

249.58 5.50 0.19

285.85 16 0.12
898.70 380.00 0.00

692.20 220.00 0.00

250.00 37.00 0.00

232.00 53.00 0.00

81.48 19.00 0.00

61.18 14.00 0.00

108.19 43.00 0.05

286.48 91.00 0.10

107.63 38.00 0.00

88.89 36.00 0.00

28.53 11.00 0.00

28.96 11.00 0.00

29.36 11.00 0.00

26.59 11.00 0.00

21.20 11 0.00
1441.70 1100.00 2.20

1145.20 820.00 0.00

1180.00 790.00 0.00

609.80 220.00 1.80

478.10 150.00 1.10

884.80 140.00 1.60
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600.70 94.00 2.00

964.70 210.00 1.50

722.94 270.00 1.20

425.26 130.00 1.40

463.47 44.00 1.50

382.23 120.00 3.50

511.60 150.00 1.70

167.14 24.00 4.30

686.12 220.00 2.50

470.13 170.00 2.60

492.68 190.00 2.30

285.08 72.00 3.60

397.63 120.00 2.50

484.36 180.00 2.6
897.00 440.00 0.00

1112.00 650.00 1.60

1056.85 615.00 1.60

1001.70 580.00 1.60

700.80 530.00 0.00

348.81 260.00 0.00

699.42 460.00 0.20

444.25 230.00 0.00

444.29 230.00 0.00

444.32 230.00 0.00

492.95 350.00 0.08

600.20 340.00 0.10

899.80 680.00 0.00

1155.85 880.00 0.45

150.21 120.00 0.00

1186.70 980.00 0.00

1617.30 1400.00 0.00

940.00 720.00 0.00

958.50 760.00 0.00
454.00 250.00 0.00

779.10 420.00 0.00

209.03 170.00 0.00

108.70 100.00 0.00

219.57 150.00 0.00

371.44 230.00 0.00

74.60 58.00 0.00

10.20 7.90 0.00

46.00 36.00 0.00

38.20 30.00 0.00

185.10 170.00 0.00

96.52 87.00 0.00

68.31 61.00 0.00

68.30 62.00 0.00

38.17 35.00 0.00

47.82 43.00 0.00

54.30 46.00 0.00

45.20 39.00 0.00

49.73 41.00 0.00
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33.53 29.00 0.00

12.27 11 0.00
97.50 68.00 0.00

64.00 49.00 0.00

90.50 53.00 0.00

262.82 190.00 0.00

262.57 190.00 0.00

262.31 190.00 0.00

243.20 170.00 0.00

42.63 32.00 0.00

104.08 86.00 0.00

119.69 64.00 0.00

75.06 59.00 0.00

60.66 48.00 0.00

37.83 30.00 0.00

43.56 27.00 0.00

30.48 18.00 0.00

30.49 18.00 0.00

30.49 18.00 0.00

98.52 49.00 0.24

121.80 38.00 0.00

71.23 46.00 0.00

21.21 17 0.00
30.00 22.00 0.00

17.90 15.00 0.00

14.72 11.00 0.00

7.70 6.00 0.00

7.60 6.00 0.00

6.68 4.60 0.00

6.82 4.60 0.00

5.43 3.70 0.00

5.21 3.70 0.00

4.63 3.50 0.00

3.90 2.80 0.00

4.71 2.6 0.00
166.80 140.00 0.00

147.60 130.00 0.00

194.80 170.00 0.00

245.32 220.00 0.00

211.70 180.00 0.00

231.20 190.00 0.00

256.87 200.00 0.12

282.15 220.00 0.11

263.68 200.00 0.14

249.76 190.00 0.10

249.79 190.00 0.10

249.82 190.00 0.10

221.03 170.00 0.09

205.71 160.00 0.10

159.94 130.00 0.08

179.21 140.00 0.09

180.51 140.00 0.080
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90.00 58.00 0.00

108.40 71.00 0.00

109.95 72.00 0.00

111.50 73.00 0.00

131.50 82.00 0.00

163.40 110.00 0.00

170.30 120.00 0.00

150.10 100.00 0.00

167.12 120.00 0.00

135.20 95.00 0.00

86.80 61.00 0.00

89.19 64.50 0.00

91.58 68.00 0.00

65.03 48.00 0.00

74.16 51.00 0.00

68.00 39.00 0.00

62.31 42.00 0.00

51.68 35.00 0.00

53.30 31.00 0.00

56.65 34.00 0.00

30.90 20.50 0.00

27.42 17 0.00
4364.50 4000.00 2.50

2540.00 2200.00 0.00

1970.00 1700.00 0.00

1227.74 550.00 0.64

1067.57 450.00 0.67

1045.85 435.00 0.64

1024.01 420.00 0.61

832.00 190.00 0.00

941.46 600.00 0.36

726.06 380.00 0.26

440.92 150.00 0.23

635.82 310.00 0.32

489.73 330.00 0.23

527.47 270.00 0.27

429.57 210.00 0.27

464.05 250.00 0.35

451.08 280.00 0.28

427.50 280.00 0.00

427.45 280.00 0.00

427.40 280.00 0.00

439.24 230.00 0.14

469.29 250.00 0.14

499.33 270.00 0.13
18452.00 18000.00 6.00

12240.00 12000.00 0.00

17280.00 17000.00 0.00

5500.60 5300.00 1.40

4012.60 3800.00 0.00

1767.70 1600.00 0.70

697.36 630.00 0.28
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659.61 570.00 0.51

553.32 460.00 0.32

548.80 480.00 0.24

493.34 430.00 0.18

433.35 380.00 0.00

362.87 320.00 0.15
95.50 63.00 0.00

91.95 60.00 0.00

88.40 57.00 0.00

386.00 370.00 0.00

65.30 46.00 0.00

53.05 46.00 0.00

33.88 28.00 0.00

31.85 28.00 0.00

30.82 27.00 0.00

27.01 23.00 0.00

32.17 26.00 0.00

27.53 22.00 0.00

24.71 20.00 0.00

146.96 110.00 0.11

26.39 18 0.00
95.00 49.00 0.00

84.40 48.00 0.00

57.10 45.00 0.00

59.76 46.00 0.00

115.50 83.00 0.00

52.15 43.00 0.00

59.13 49.00 0.00

66.00 55.00 0.00

54.03 47.00 0.00

123.84 110.00 0.00

49.89 44.00 0.00

56.56 46.00 0.00

72.53 65.00 0.00

155.11 120.00 0.00

207.83 160.00 0.00

207.12 160.00 0.00

206.41 160.00 0.00
74.30 70.00 0.00

25.00 25.00 0.00

66.90 63.00 0.00

62.01 56.00 0.00

45.17 40.00 0.00

48.30 44.00 0.00

29.48 26.00 0.00

27.21 23.00 0.00

53.37 48.00 0.00

52.79 47.50 0.00

52.20 47.00 0.00

39.03 34.00 0.00

40.72 35.00 0.00

43.75 36.00 0.00
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9.51 8.4 0.00
844.93 540.00 0.93

221.45 130.00 0.06

1006.70 670.00 1.20

417.13 250.00 0.33

914.26 650.00 0.56

941.80 640.00 0.70

1260.50 890.00 1.10

978.05 660.00 0.85

1489.30 1100.00 0.70

1311.55 1100.00 0.00

1189.30 1000.00 0.00

1074.33 850.00 0.43

2424.35 1800.00 1.4
886.62 410.00 1.20

1211.70 93.00 1.10

983.34 340.00 1.10

1195.64 440.00 1.10

964.63 220.00 0.48

1034.40 310.00 1.10

983.76 330.00 0.83

564.62 69.00 0.24

518.72 25.00 0.42

535.34 28.00 0.34

550.33 58 0.43
61.24 53.00 0.00

60.65 52.50 0.00

60.05 52.00 0.00

29.44 25.00 0.00

28.24 20.00 0.00

21.41 17 0.00
48.80 47.00 0.00

37.00 37.00 0.00

27.00 27.00 0.00

16.00 16.00 0.00

11.97 11.00 0.00

10.88 9.00 0.13

10.92 9.05 0.12

10.95 9.10 0.10

14.79 13.00 0.00

12.53 10.00 0.00

11.64 9.20 0.09

11.11 8.40 0.11

8.91 6.50 0.08

10.25 7.3 0.00
5.00 4.00 0.00

1.00 1.00 0.00

1.00 1.00 0.00

1.00 1.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
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NS in February sampling - blockage 
NS in May due to lane closure during purging 
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NA for February sampling - buried 
under snow. 
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DATA QUALITY REVIEW

2011 ANNUAL MONITORING REPORT
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT

FRIDLEY, MINNESTOA

1.0 DATA VALIDATION PROCESS AND DATA QUALITY REVIEW

This section contains a description of the data review processes used to determine whether analytical

laboratory data were of acceptable technical quality for use in decision making. The review began with

data validation, which is a comparison of data quality indicators (DQIs) against prescribed acceptance

criteria. The DQIs used are measures to assess the bias and precision of the analytical calibrations and

sample analyses. The output of this review was a set of alphabetic flags such as ”U,” “J,” “R,” or

combinations thereof, that may have been assigned to individual results based on the validation effort.

These flags were used to infer the general quality of the data. Also evaluated were the measures of data

completeness, sensitivity, comparability and representativeness.

1.1 DATA VALIDATION PROCESS

All of the results from analytical laboratory samples were validated according to U.S. EPA Contract

Laboratory Program National Functional Guidelines for Organic Data Review (U.S. EPA, October, 1999)

to the greatest extent practicable for non-contract laboratory program data.

Data validation specifications require that various data qualifiers be assigned when a deficiency is

detected or when a result is less than its detection limit. If no qualifier is assigned to a result that has

been validated, the data user is assured that no technical deficiencies were identified during validation.

The qualification flags used are defined below:

U – Indicates that the chemical was not detected at the numerical detection limit (sample-specific

detection limit) noted. Non-detected results from the laboratory are reported in this manner. This qualifier

is also added to a positive result (reported by the laboratory) if the detected concentration is determined

to be attributable to contamination introduced during field sampling or laboratory analysis.

UJ – Indicates that the chemical was not detected; however, the detection limit (sample-specific detection

limit) is considered to be estimated based on problems encountered during laboratory analysis. The

associated numerical detection limit is regarded as inaccurate or imprecise.
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J – Indicates that the chemical was detected; however, the associated numerical result is not a precise

representation of the concentration that is actually present in the sample. The laboratory reported

concentration is considered to be an estimate of the true concentration.

UR – Indicates that the chemical may or may not be present. The non-detected analytical result reported

by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe

calibration non-compliances, and extremely low analyte recoveries).

R – Indicates that the chemical may or may not be present. The positive analytical result reported by the

laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies.

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major

problems are defined as issues that result in the rejection of data and qualification with UR or R data

validation qualifiers. These data are considered invalid and are not used for decision making purposes

unless they are used in a qualitative way and the use is justified and documented. Minor problems are

defined as issues resulting in the estimation of data, and qualification with U, J, and UJ data validation

qualifiers. Estimated analytical results are considered to be suitable for decision-making purposes unless

the data use requirements are very stringent and the qualifier indicates a deficiency that is incompatible

with the intended data use. It is noteworthy that a U qualifier does not necessarily indicate that a data

deficiency exists because all non-detect values are flagged with the U qualifier regardless of whether a

quality deficiency has been detected.

No data for NIROP Fridley has been rejected and considered unusable. Qualified data and the reason for

qualification are presented in Appendix D2-1. Any data impacts based on the results of the data

evaluation are discussed in the remainder of this review.

1.2 DATA VALIDATION OUTPUTS

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were

used to alert the data user to inaccurate or imprecise data. For situations in which several QC criteria

were out of specification, the data validator made professional judgements and or comments on the

validity of the overall data package. The reviewer then prepared a technical memorandum presenting

qualification of the data, if necessary, and the rationale for making such qualifications. The net result was

a data package that had been carefully reviewed for its adherence to prescribed technical requirements.

Pertinent quality estimates are summarized in a more quantitative format in the following section.
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1.3 DATA QUALITY REVIEW

DQIs are parameters that are monitored to help establish the quality of data generated during an

investigation. Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and

some are generated from the analysis of laboratory samples (e.g., laboratory duplicates). Individually,

field and laboratory DQIs provide measures of the performance of the respective investigative operations

(field or laboratory). During data validation, individual QC results were evaluated. If individual QC results

were acceptable, no validation flag was assigned to an analytical result, otherwise a flag indicating the

type of QC deficiency was assigned to the result. Table 4-? lists all the data that has been qualified and

the reason for the qualification. Sample results given the qualification code “P” were results that were

reported with concentrations greater than the method detection limit (MDL) but less than the laboratory

reporting limit (RL). This is a standard qualification for results reported near the MDL that alerts the user

to the greater uncertainty of results reported near the MDL. The sample results with the qualification code

“C” were results that were associated with a calibration noncompliance. The sample results with the

qualification code “A” were results that were associated with laboratory blank contamination.

1.3.1 COMPLETENESS

Completeness is a measure of the number of valid samples or measurements that are available relative

to the number of samples or measurements that were intended to be generated. For this project,

completeness was measured on two different bases: samples collected and laboratory measurements.

 Sample completeness was a measure of the usable samples collected as compared to those

intended to be collected.

 Laboratory measurement completeness was a measure of the amount of usable, valid laboratory

measurements per matrix obtained for each target analyte.

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to have not been disqualified for use through data validation or additional data review.

Completeness was determined using the following equation:

100x
T

V
%C 

where %C = percent completeness

V = number of samples (or results) determined to be valid

T = total number of planned samples (or results)
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No validation action taken on this basis it is only noted for information purposes. A total of 185 wells were

intended to be sampled. A total of 180 wells were sampled for a sample percent completeness of 97.3%.

The percent completeness for laboratory and field measurements for the NIROP Fridley project was

100%.

1.3.2 SENSITIVITY

The MDLs reported by the laboratory were less than the target cleanup levels as specified in Table A6-3

of the Naval Industrial Reserve Ordnance Plant, Remedial Action Work Plan (RAWP), (September 2005)

for all compounds.

In many cases the laboratory had to dilute samples because of concentrations greater than the linear

calibration range of the instrument. These dilutions did not result in any nondetected results being greater

than the project target cleanup levels.

Rinsate and / or trip blanks had detections for trichloroethane, cis-1,2-dichloroethene, and trans-1,2-

dichloroethene. No action was taken as these compounds are considered to be compounds of concern

and are frequently detected in the wells. Methylene chloride was also detected in method and trip blanks

and resulted in the qualification of the methylene chloride results for samples MS18S and MS35I.

1.3.3 LABORATORY ACCURACY

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a

known or calculated value and is expressed as a percent recovery (%R). It was also assessed by

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by

organic chromatographic methods. LCSs were used to assess the accuracy of laboratory operations with

minimal sample matrix effects. MS and surrogate compound analyses measure the combined accuracy

effects of the sample matrix, sample preparation, and sample measurement. LCS and MS analyses were

performed at a frequency of one per 20 associated samples of like matrix as required by the Naval

Industrial Reserve Ordnance Plant, Remedial Action Work Plan (RAWP), (September 2005). Laboratory

accuracy was assessed by comparing calculated %R values to accuracy control limits specified by the

laboratory using SW-846 Method 8260B.

Percent recovery is calculated using the following equation:

100x
S

So-Ss
%R 
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where %R = percent recovery

Ss = result of spiked sample

So = result of non-spiked sample

S = concentration of spiked amount.

Calibration noncompliances for compounds 1,1,1-trichloroethane, tetrachloroethene, and vinyl chloride

resulted in the qualification of results in several samples. No directional bias can be associated with the

calibration noncompliances. The calibration noncompliances are not expected to have significant effect on

the accuracy of the data.

1.3.4 LABORATORY PRECISION

Precision is a measure of the degree to which two or more measurements are in agreement and

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined

as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

 
100x

2/V2V1

V2-V1
RPD




where RPD = relative percent difference

V1, V2 = two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties.

All MS/MSD, and field duplicate RPDs met quality control limits.



1-6

1.3.5 COMPARABILITY

Comparability is defined as the confidence with which one data set can be compared with another (e.g.,

among sampling points and among sampling events). Comparability was achieved by using standardized

sampling and analysis methods, as well as standardized data reporting formats. Comparability of field data

was ensured by following the Naval Industrial Reserve Ordnance Plant, Remedial Action Work Plan

(RAWP), (September 2005). Comparability of laboratory measurements was achieved primarily through

the use and documentation of standard sampling and analytical methods. Results were reported in units

that ensured comparability with previous data and with current state and federal standards and guidelines.

Comparability of laboratory measurements was assessed primarily through the use of QC samples and

through adherence to the QA plan.

No comparability issues were noted during the validation process.

1.3.6 REPRESENTATIVENESS

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at the site.

The Naval Industrial Reserve Ordnance Plant, Remedial Action Work Plan (RAWP), (September 2005)

and the use of standardized sampling, sample handling, sample analysis, and data reporting procedures

were designed so that the final data would be accurate representations of actual site conditions.

It is believed that all reported data are adequately representative of site conditions.



TABLE D2-1

QUALIFIED DATA FOR SAMPLES COLLECTED

2011 ANNUAL MONITORING REPORT 

NIROP FRIDLEY, MINNESOTA

1 OF 10

SAMPLE ID PARAMETER RESULT (UG/L) QUALIFIER QUAL CODE REASON FOR QUALIFICATION
AT03A 1,1-DICHLOROETHENE 1.6 J P Uncertainty near the detection limit.

AT03A METHYLENE CHLORIDE 0.75 J P Uncertainty near the detection limit.

AT03A_20110609 1,1-DICHLOROETHANE 0.43 J P Uncertainty near the detection limit.

AT03A_20110609 1,1-DICHLOROETHENE 1.3 J P Uncertainty near the detection limit.

AT03A_20110609 VINYL CHLORIDE 0.28 J P Uncertainty near the detection limit.

AT03A_20110815 1,1-DICHLOROETHANE 0.33 J P Uncertainty near the detection limit.

AT03A_20110815 1,1-DICHLOROETHENE 0.93 J P Uncertainty near the detection limit.

AT05B 1,1-DICHLOROETHANE 0.56 J P Uncertainty near the detection limit.

AT05B 1,1-DICHLOROETHENE 0.74 J P Uncertainty near the detection limit.

AT05B METHYLENE CHLORIDE 0.28 J P Uncertainty near the detection limit.

AT05B VINYL CHLORIDE 0.28 J P Uncertainty near the detection limit.

AT05B_20110815 VINYL CHLORIDE 0.18 J P Uncertainty near the detection limit.

AT05B_20110815-D VINYL CHLORIDE 0.16 J P Uncertainty near the detection limit.

AT05B_20111102 VINYL CHLORIDE 0.17 J P Uncertainty near the detection limit.

AT09_20111102 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

AT09_20111102 1,1-DICHLOROETHENE 0.22 J P Uncertainty near the detection limit.

AT09_20111102 VINYL CHLORIDE 0.08 J P Uncertainty near the detection limit.

AT10_20111102 1,1-DICHLOROETHANE 0.48 J P Uncertainty near the detection limit.

AT10_20111102 1,1-DICHLOROETHENE 0.43 J P Uncertainty near the detection limit.

FW13_20111118 TRICHLOROETHENE 0.13 J P Uncertainty near the detection limit.

FW13_20111118-D 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS01PC_20111107 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS01PC_20111107 TRICHLOROETHENE 0.49 J P Uncertainty near the detection limit.

MS01PC_20111107 VINYL CHLORIDE 0.1 J P Uncertainty near the detection limit.

MS02D_20111115 VINYL CHLORIDE 0.11 J P Uncertainty near the detection limit.

MS02PC_20111109 CIS-1,2-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS02PC_20111109 TETRACHLOROETHENE 13 J C Calibration noncompliance

MS02S_20111108 TETRACHLOROETHENE 0.1 J P Uncertainty near the detection limit.

MS02S_20111108 TRANS-1,2-DICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

MS03IS_20111114 1,1-DICHLOROETHANE 0.13 J P Uncertainty near the detection limit.

MS03IS_20111114 1,1-DICHLOROETHENE 0.23 J P Uncertainty near the detection limit.

MS03IS_20111114 TRANS-1,2-DICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

MS03S_20111117 1,1-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.

MS03S_20111117 VINYL CHLORIDE 0.09 J P Uncertainty near the detection limit.

MS04IS_20111109 1,1-DICHLOROETHANE 0.38 J P Uncertainty near the detection limit.

MS04IS_20111109 VINYL CHLORIDE 0.1 J CP

Calibration noncompliance and Uncertainty 

near detection limit
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MS04PC_20111107 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS04PC_20111107 VINYL CHLORIDE 0.1 J P Uncertainty near the detection limit.

MS05D_20111101 CIS-1,2-DICHLOROETHENE 0.34 J P Uncertainty near the detection limit.

MS05D_20111101 TETRACHLOROETHENE 1.4 J C Calibration noncompliance

MS05D_20111101 TRICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS05IS_20111109 CIS-1,2-DICHLOROETHENE 0.41 J P Uncertainty near the detection limit.

MS05IS_20111109 TETRACHLOROETHENE 0.14 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS05PC_20111102 CIS-1,2-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS06D_20111108 VINYL CHLORIDE 0.08 J P Uncertainty near the detection limit.

MS06S_20111103 TRANS-1,2-DICHLOROETHENE 0.11 J P Uncertainty near the detection limit.

MS07D_20111103 1,1-DICHLOROETHANE 0.4 J P Uncertainty near the detection limit.

MS07D_20111103 1,1-DICHLOROETHENE 0.09 J P Uncertainty near the detection limit.

MS07D_20111103 TRANS-1,2-DICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS07IS_20111117 1,1-DICHLOROETHENE 9.3 J P Uncertainty near the detection limit.

MS07IS_20111117 VINYL CHLORIDE 2 J P Uncertainty near the detection limit.

MS08D_20111108 1,1-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

MS08D_20111108 TETRACHLOROETHENE 3.7 J C Calibration noncompliance

MS08S_20111111 1,1-DICHLOROETHANE 0.48 J P Uncertainty near the detection limit.

MS08S_20111111 1,1-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

MS09D_20111104 1,1,1-TRICHLOROETHANE 0.2 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS09D_20111104 1,1-DICHLOROETHANE 0.33 J P Uncertainty near the detection limit.

MS09D_20111104 1,1-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

MS09S_20111115 1,1-DICHLOROETHANE 0.09 J P Uncertainty near the detection limit.

MS09S_20111115 TRANS-1,2-DICHLOROETHENE 0.07 J P Uncertainty near the detection limit.

MS10IS_20111101 TETRACHLOROETHENE 0.61 J C Calibration noncompliance

MS11S_20111115 1,1-DICHLOROETHENE 0.28 J P Uncertainty near the detection limit.

MS12D_20111114 1,1-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

MS12D_20111114 TRANS-1,2-DICHLOROETHENE 0.18 J P Uncertainty near the detection limit.

MS12D_20111114 VINYL CHLORIDE 0.12 J P Uncertainty near the detection limit.

MS131S_20110509 1,1-DICHLOROETHANE 0.14 J P Uncertainty near the detection limit.

MS131S_20110509 1,1-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

MS13IS_20110815 1,1-DICHLOROETHANE 0.12 J P Uncertainty near the detection limit.

MS13IS_20110815 1,1-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

MS13IS_20111115 1,1-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS14IS_20111110 TETRACHLOROETHENE 0.28 J P Uncertainty near the detection limit.
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MS14IS_20111110 VINYL CHLORIDE 0.11 J P Uncertainty near the detection limit.

MS15D_20111103 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS15D_20111103 1,1-DICHLOROETHANE 0.23 J P Uncertainty near the detection limit.

MS15D_20111103 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS15D_20111103 TRANS-1,2-DICHLOROETHENE 0.42 J P Uncertainty near the detection limit.

MS15IS 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS15IS 1,1-DICHLOROETHANE 0.22 J P Uncertainty near the detection limit.

MS15IS 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS15IS TRANS-1,2-DICHLOROETHENE 0.23 J P Uncertainty near the detection limit.

MS15IS-D 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS15IS-D 1,1-DICHLOROETHANE 0.22 J P Uncertainty near the detection limit.

MS15IS-D 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS15IS-D TRANS-1,2-DICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

MS15IS_20110509 1,1-DICHLOROETHANE 0.24 J P Uncertainty near the detection limit.

MS15IS_20110509 1,1-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

MS15IS_20110509 TRANS-1,2-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.

MS15IS_20111109 1,1-DICHLOROETHANE 0.25 J P Uncertainty near the detection limit.

MS15IS_20111109 1,1-DICHLOROETHENE 0.18 J P Uncertainty near the detection limit.

MS15IS_20111109 TETRACHLOROETHENE 2.9 J C Calibration noncompliance

MS15IS_20111109 TRANS-1,2-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.

MS16D_20111107 1,1-DICHLOROETHANE 0.22 J P Uncertainty near the detection limit.

MS16D_20111107 1,1-DICHLOROETHENE 0.18 J P Uncertainty near the detection limit.

MS16D_20111107 TETRACHLOROETHENE 4 J C Calibration noncompliance

MS16D_20111107 TRANS-1,2-DICHLOROETHENE 0.48 J P Uncertainty near the detection limit.

MS16IS_20111107 1,1-DICHLOROETHANE 0.18 J P Uncertainty near the detection limit.

MS16IS_20111107 1,1-DICHLOROETHENE 0.21 J P Uncertainty near the detection limit.

MS16IS_20111107 TETRACHLOROETHENE 1 J C Calibration noncompliance

MS16S_20111101 TETRACHLOROETHENE 0.24 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS16S_20111101 TRANS-1,2-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS17D_20111104 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS17D_20111104 1,1-DICHLOROETHANE 0.28 J P Uncertainty near the detection limit.

MS17D_20111104 1,1-DICHLOROETHENE 0.24 J P Uncertainty near the detection limit.

MS17S_20111101 TETRACHLOROETHENE 0.17 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS17S_20111101 TRANS-1,2-DICHLOROETHENE 0.11 J P Uncertainty near the detection limit.

MS18S 1,1,1-TRICHLOROETHANE 0.15 UJ C Calibration noncompliance
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MS18S METHYLENE CHLORIDE 0.2 U A Laboratory Blank Contamination

MS18S VINYL CHLORIDE 0.26 J P Uncertainty near the detection limit.

MS18S_20110510 1,1-DICHLOROETHANE 0.94 J P Uncertainty near the detection limit.

MS18S_20111110 1,1-DICHLOROETHANE 1.2 J P Uncertainty near the detection limit.

MS18S_20111110 VINYL CHLORIDE 0.2 J P Uncertainty near the detection limit.

MS18S_20111110-D VINYL CHLORIDE 0.2 J P Uncertainty near the detection limit.

MS19S_20111107 1,1,1-TRICHLOROETHANE 0.24 J P Uncertainty near the detection limit.

MS19S_20111107 1,1-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

MS19S_20111107 TRANS-1,2-DICHLOROETHENE 0.42 J P Uncertainty near the detection limit.

MS20S_20111115 TRICHLOROETHENE 0.37 J P Uncertainty near the detection limit.

MS24S_20111103 TETRACHLOROETHENE 0.23 J P Uncertainty near the detection limit.

MS24S_20111103-D TETRACHLOROETHENE 0.25 J P Uncertainty near the detection limit.

MS26S_20111110 VINYL CHLORIDE 0.1 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS27S_20111108 VINYL CHLORIDE 0.14 J P Uncertainty near the detection limit.

MS28D_20111111 1,1-DICHLOROETHANE 0.21 J P Uncertainty near the detection limit.

MS28D_20111111 1,1-DICHLOROETHENE 0.14 J P Uncertainty near the detection limit.

MS28D_20111111 TRANS-1,2-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

MS28D_20111111-D 1,1-DICHLOROETHANE 0.24 J P Uncertainty near the detection limit.

MS28D_20111111-D 1,1-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS28D_20111111-D TRANS-1,2-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS28S_20111111 1,1-DICHLOROETHANE 0.42 J P Uncertainty near the detection limit.

MS28S_20111111-D 1,1-DICHLOROETHANE 0.46 J P Uncertainty near the detection limit.

MS29D_20111109 TETRACHLOROETHENE 0.96 J C Calibration noncompliance

MS29I_20111118 VINYL CHLORIDE 0.09 J P Uncertainty near the detection limit.

MS29S_20111115 1,1-DICHLOROETHANE 0.25 J P Uncertainty near the detection limit.

MS29S_20111115 1,1-DICHLOROETHENE 0.14 J P Uncertainty near the detection limit.

MS29S_20111115 TETRACHLOROETHENE 0.44 J P Uncertainty near the detection limit.

MS30D_20111114 1,1-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS30D_20111114 TRANS-1,2-DICHLOROETHENE 0.46 J P Uncertainty near the detection limit.

MS31D_20111108 TRANS-1,2-DICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

MS31S_20111111 1,1-DICHLOROETHANE 0.22 J P Uncertainty near the detection limit.

MS31S_20111111 1,1-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

MS32D_20111108 VINYL CHLORIDE 0.11 J P Uncertainty near the detection limit.

MS32S_20111115 1,1-DICHLOROETHANE 0.48 J P Uncertainty near the detection limit.

MS32S_20111115 VINYL CHLORIDE 0.11 J P Uncertainty near the detection limit.

MS33D_20111110 TRANS-1,2-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.
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MS33D_20111110 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

MS33I 1,1-DICHLOROETHANE 3.6 J P Uncertainty near the detection limit.

MS33I METHYLENE CHLORIDE 1.2 J P Uncertainty near the detection limit.

MS33I_20110511 1,1-DICHLOROETHANE 2.9 J P Uncertainty near the detection limit.

MS33I_20110511-D 1,1-DICHLOROETHANE 3.3 J P Uncertainty near the detection limit.

MS33I_20110818 VINYL CHLORIDE 27 J C Calibration noncompliance

MS33I_20110818-D VINYL CHLORIDE 27 J C Calibration noncompliance

MS33S_20111111 1,1-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.

MS34I 1,1,1-TRICHLOROETHANE 0.38 UJ C Calibration noncompliance

MS34I VINYL CHLORIDE 0.8 J P Uncertainty near the detection limit.

MS34I-D 1,1,1-TRICHLOROETHANE 0.38 UJ C Calibration noncompliance

MS34I-D VINYL CHLORIDE 0.8 J P Uncertainty near the detection limit.

MS34I_20110817 VINYL CHLORIDE 0.9 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS34I_20111118 VINYL CHLORIDE 0.43 J P Uncertainty near the detection limit.

MS34S_20111103 1,1-DICHLOROETHENE 0.43 J P Uncertainty near the detection limit.

MS34S_20111103 VINYL CHLORIDE 0.12 J P Uncertainty near the detection limit.

MS35D 1,1-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

MS35D TETRACHLOROETHENE 0.31 J P Uncertainty near the detection limit.

MS35D VINYL CHLORIDE 0.08 J P Uncertainty near the detection limit.

MS35D_20110509 1,1-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS35D_20110509 TETRACHLOROETHENE 0.21 J P Uncertainty near the detection limit.

MS35D_20111114 1,1-DICHLOROETHENE 0.1 J P Uncertainty near the detection limit.

MS35D_20111114 TETRACHLOROETHENE 0.22 J P Uncertainty near the detection limit.

MS35I 1,1,1-TRICHLOROETHANE 0.19 UJ C Calibration noncompliance

MS35I METHYLENE CHLORIDE 0.28 U A Laboratory Blank Contamination

MS35I TETRACHLOROETHENE 0.28 J P Uncertainty near the detection limit.

MS35I_20110509 TETRACHLOROETHENE 0.35 J P Uncertainty near the detection limit.

MS35I_20111110 TETRACHLOROETHENE 0.22 J P Uncertainty near the detection limit.

MS36I_20111116 TETRACHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS36I_20111116 VINYL CHLORIDE 0.12 J P Uncertainty near the detection limit.

MS36I_20111116-D TETRACHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS36I_20111116-D VINYL CHLORIDE 0.11 J P Uncertainty near the detection limit.

MS36S_20110817 VINYL CHLORIDE 2.5 J C Calibration noncompliance

MS37S_20111114 1,1-DICHLOROETHANE 0.2 J P Uncertainty near the detection limit.

MS37S_20111114 1,1-DICHLOROETHENE 0.42 J P Uncertainty near the detection limit.

MS38S_20110817 1,1-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.
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MS38S_20110817 TETRACHLOROETHENE 0.22 J P Uncertainty near the detection limit.

MS38S_20110817 VINYL CHLORIDE 0.15 UJ C Calibration noncompliance

MS38S_20111110 1,1-DICHLOROETHENE 0.9 J P Uncertainty near the detection limit.

MS40D_20111111 1,1-DICHLOROETHANE 0.19 J P Uncertainty near the detection limit.

MS40D_20111111 1,1-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

MS40D_20111111 TRANS-1,2-DICHLOROETHENE 0.46 J P Uncertainty near the detection limit.

MS40S_20111114 1,1-DICHLOROETHANE 0.16 J P Uncertainty near the detection limit.

MS40S_20111114 TETRACHLOROETHENE 0.43 J P Uncertainty near the detection limit.

MS41D_20111116 1,1-DICHLOROETHANE 0.26 J P Uncertainty near the detection limit.

MS41D_20111116 1,1-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

MS41I 1,1-DICHLOROETHANE 0.28 J P Uncertainty near the detection limit.

MS41I 1,1-DICHLOROETHENE 0.29 J P Uncertainty near the detection limit.

MS41I_20110510 1,1-DICHLOROETHANE 0.26 J P Uncertainty near the detection limit.

MS41I_20110510 1,1-DICHLOROETHENE 0.34 J P Uncertainty near the detection limit.

MS41I_20110817 1,1-DICHLOROETHANE 0.26 J P Uncertainty near the detection limit.

MS41I_20110817 1,1-DICHLOROETHENE 0.23 J P Uncertainty near the detection limit.

MS41I_20110817 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

MS41I_20111116 1,1-DICHLOROETHANE 0.49 J P Uncertainty near the detection limit.

MS41I_20111116 VINYL CHLORIDE 0.09 J P Uncertainty near the detection limit.

MS42I_20111101 TETRACHLOROETHENE 0.11 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS43D_20111103 VINYL CHLORIDE 0.09 J P Uncertainty near the detection limit.

MS43I 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS43I 1,1-DICHLOROETHENE 0.37 J P Uncertainty near the detection limit.

MS43I VINYL CHLORIDE 0.08 J P Uncertainty near the detection limit.

MS43I_20110509 1,1-DICHLOROETHENE 0.33 J P Uncertainty near the detection limit.

MS43I_20111107 1,1-DICHLOROETHENE 0.23 J P Uncertainty near the detection limit.

MS43I_20111107 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

MS43S_20111109 1,1-DICHLOROETHENE 0.43 J P Uncertainty near the detection limit.

MS43S_20111109 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

MS43S_20111109 VINYL CHLORIDE 0.08 J P Uncertainty near the detection limit.

MS44D_20111103 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS44D_20111103 1,1-DICHLOROETHANE 0.3 J P Uncertainty near the detection limit.

MS44D_20111103 1,1-DICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS44D_20111103 TETRACHLOROETHENE 0.33 J P Uncertainty near the detection limit.

MS44D_20111103 VINYL CHLORIDE 0.09 J P Uncertainty near the detection limit.

MS44I 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance
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MS44S_20111107 1,1-DICHLOROETHANE 0.19 J P Uncertainty near the detection limit.

MS44S_20111107 1,1-DICHLOROETHENE 0.08 J P Uncertainty near the detection limit.

MS45I 1,1-DICHLOROETHANE 0.12 J P Uncertainty near the detection limit.

MS45I 1,1-DICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

MS45I-D 1,1-DICHLOROETHANE 0.12 J P Uncertainty near the detection limit.

MS45I-D 1,1-DICHLOROETHENE 0.27 J P Uncertainty near the detection limit.

MS45I_20110509 1,1-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

MS45I_20111109 1,1-DICHLOROETHANE 0.09 J P Uncertainty near the detection limit.

MS45I_20111109 1,1-DICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS45I_20111109 TETRACHLOROETHENE 1.9 J C Calibration noncompliance

MS45S 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS45S_20111109 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

MS45S_20111109 VINYL CHLORIDE 0.14 J P Uncertainty near the detection limit.

MS45S_20111109-D VINYL CHLORIDE 0.13 J P Uncertainty near the detection limit.

MS46S METHYLENE CHLORIDE 0.26 J P Uncertainty near the detection limit.

MS46S VINYL CHLORIDE 0.24 J P Uncertainty near the detection limit.

MS46S_20110510 1,1-DICHLOROETHANE 0.86 J P Uncertainty near the detection limit.

MS46S_20110510 VINYL CHLORIDE 0.18 J P Uncertainty near the detection limit.

MS46S_20111110 VINYL CHLORIDE 0.15 J P Uncertainty near the detection limit.

MS47D_20111107 1,1-DICHLOROETHANE 0.25 J P Uncertainty near the detection limit.

MS47D_20111107 1,1-DICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS47D_20111107 TETRACHLOROETHENE 6.6 J C Calibration noncompliance

MS47I_20111108 1,1-DICHLOROETHANE 0.32 J P Uncertainty near the detection limit.

MS47I_20111108 1,1-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.

MS47S_20111108 1,1-DICHLOROETHANE 0.12 J P Uncertainty near the detection limit.

MS47S_20111108 TETRACHLOROETHENE 0.28 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS48PC_20111102 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS48PC_20111102 TETRACHLOROETHENE 0.25 J P Uncertainty near the detection limit.

MS48PC_20111102 TRANS-1,2-DICHLOROETHENE 0.18 J P Uncertainty near the detection limit.

MS49D_20111102 1,1,1-TRICHLOROETHANE 0.23 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS49D_20111102 1,1-DICHLOROETHANE 0.42 J P Uncertainty near the detection limit.

MS49D_20111102 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS49D_20111102 TETRACHLOROETHENE 0.49 J P Uncertainty near the detection limit.

MS49I_20111104 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS49I_20111104 1,1-DICHLOROETHANE 0.26 J P Uncertainty near the detection limit.
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MS49I_20111104 1,1-DICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS49I_20111104 TRANS-1,2-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.

MS49I_20111104-D 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

MS49I_20111104-D 1,1-DICHLOROETHANE 0.27 J P Uncertainty near the detection limit.

MS49I_20111104-D 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS49I_20111104-D TRANS-1,2-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.

MS49S_20111108 1,1-DICHLOROETHENE 0.37 J P Uncertainty near the detection limit.

MS49S_20111108 TETRACHLOROETHENE 0.16 J P Uncertainty near the detection limit.

MS49S_20111108-D 1,1-DICHLOROETHENE 0.36 J P Uncertainty near the detection limit.

MS49S_20111108-D TETRACHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS51I_20111103 1,1,1-TRICHLOROETHANE 0.23 J P Uncertainty near the detection limit.

MS51I_20111103 1,1-DICHLOROETHANE 0.3 J P Uncertainty near the detection limit.

MS51I_20111103 1,1-DICHLOROETHENE 0.1 J P Uncertainty near the detection limit.

MS51I_20111103 TRANS-1,2-DICHLOROETHENE 0.06 J P Uncertainty near the detection limit.

MS52D_20111101 1,1,1-TRICHLOROETHANE 0.12 J P Uncertainty near the detection limit.

MS52D_20111101 1,1-DICHLOROETHANE 0.11 J P Uncertainty near the detection limit.

MS52D_20111101 1,1-DICHLOROETHENE 0.1 J P Uncertainty near the detection limit.

MS52D_20111101 TETRACHLOROETHENE 0.24 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS52I_20111107 1,1,1-TRICHLOROETHANE 0.14 J P Uncertainty near the detection limit.

MS52I_20111107 1,1-DICHLOROETHANE 0.32 J P Uncertainty near the detection limit.

MS52I_20111107 1,1-DICHLOROETHENE 0.15 J P Uncertainty near the detection limit.

MS52S_20111107 CIS-1,2-DICHLOROETHENE 0.29 J P Uncertainty near the detection limit.

MS52S_20111107 TETRACHLOROETHENE 0.76 J C Calibration noncompliance

MS52S_20111107 TRANS-1,2-DICHLOROETHENE 0.06 J P Uncertainty near the detection limit.

MS53PC_20111102 CIS-1,2-DICHLOROETHENE 0.37 J P Uncertainty near the detection limit.

MS53PC_20111102-D CIS-1,2-DICHLOROETHENE 0.35 J P Uncertainty near the detection limit.

MS54I 1,1-DICHLOROETHANE 1.4 J P Uncertainty near the detection limit.

MS54I METHYLENE CHLORIDE 0.55 J P Uncertainty near the detection limit.

MS54I_20110510 1,1-DICHLOROETHANE 1.8 J P Uncertainty near the detection limit.

MS54I_20110510 TETRACHLOROETHENE 1.3 J P Uncertainty near the detection limit.

MS54I_20110817 1,1-DICHLOROETHANE 1.6 J P Uncertainty near the detection limit.

MS54I_20110817 VINYL CHLORIDE 0.38 UJ C Calibration noncompliance

MS54I_20111116 TETRACHLOROETHENE 0.19 J P Uncertainty near the detection limit.

MS54S 1,1-DICHLOROETHENE 2.5 J P Uncertainty near the detection limit.

MS54S METHYLENE CHLORIDE 0.55 J P Uncertainty near the detection limit.

MS54S_20110510 1,1-DICHLOROETHANE 1.7 J P Uncertainty near the detection limit.
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MS54S_20110817 VINYL CHLORIDE 0.43 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS54S_20111117 TETRACHLOROETHENE 0.55 J P Uncertainty near the detection limit.

MS55I 1,1-DICHLOROETHENE 0.39 J P Uncertainty near the detection limit.

MS55I_20110510 1,1-DICHLOROETHENE 0.42 J P Uncertainty near the detection limit.

MS55I_20110817 1,1-DICHLOROETHENE 0.31 J P Uncertainty near the detection limit.

MS55I_20110817 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

MS55I_20111116 1,1-DICHLOROETHANE 0.45 J P Uncertainty near the detection limit.

MS55I_20111116 1,1-DICHLOROETHENE 0.24 J P Uncertainty near the detection limit.

MS56I VINYL CHLORIDE 0.14 J P Uncertainty near the detection limit.

MS56I_20110510 VINYL CHLORIDE 0.16 J P Uncertainty near the detection limit.

MS56I_20110817 VINYL CHLORIDE 0.13 J CP

Calibration noncompliance and Uncertainty 

near detection limit

MS56S_20110817 VINYL CHLORIDE 0.34 J C Calibration noncompliance

PESCW02_20111107 TETRACHLOROETHENE 0.29 J P Uncertainty near the detection limit.

PESCW02_20111107 TRANS-1,2-DICHLOROETHENE 0.32 J P Uncertainty near the detection limit.

QCR01_20110509 TRICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

QCR01_20111101 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

QCR02_20110215 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCR02_20110215 CIS-1,2-DICHLOROETHENE 0.09 J P Uncertainty near the detection limit.

QCR02_20110215 TRICHLOROETHENE 0.39 J P Uncertainty near the detection limit.

QCR02_20110510 TRICHLOROETHENE 0.26 J P Uncertainty near the detection limit.

QCR03_20110216 TRICHLOROETHENE 0.43 J P Uncertainty near the detection limit.

QCR03_20110511 CIS-1,2-DICHLOROETHENE 0.41 J P Uncertainty near the detection limit.

QCR03_20110817 CIS-1,2-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

QCR03_20110817 TRANS-1,2-DICHLOROETHENE 0.07 J P Uncertainty near the detection limit.

QCR03_20110817 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

QCR03_20111103 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCR04_20110217 CIS-1,2-DICHLOROETHENE 0.38 J P Uncertainty near the detection limit.

QCR04_20110217 TRANS-1,2-DICHLOROETHENE 0.32 J P Uncertainty near the detection limit.

QCR04_20110818 CIS-1,2-DICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

QCR04_20110818 TRANS-1,2-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

QCR04_20110818 TRICHLOROETHENE 0.37 J P Uncertainty near the detection limit.

QCR04_20110818 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

QCR04_20111104 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCR07_20111109 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

QCR08_20111110 TRICHLOROETHENE 0.42 J P Uncertainty near the detection limit.
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QCR12_20111115 TRICHLOROETHENE 0.16 J P Uncertainty near the detection limit.

QCR13_20111117 CIS-1,2-DICHLOROETHENE 0.08 J P Uncertainty near the detection limit.

QCR13_20111117 TRICHLOROETHENE 0.2 J P Uncertainty near the detection limit.

QCR14_20111118 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCR14_20111118 CIS-1,2-DICHLOROETHENE 0.08 J P Uncertainty near the detection limit.

QCR14_20111118 TRANS-1,2-DICHLOROETHENE 0.19 J P Uncertainty near the detection limit.

QCT01_20110214 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCT01_20110214 METHYLENE CHLORIDE 0.11 J P Uncertainty near the detection limit.

QCT01_20111101 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

QCT02_20110817 VINYL CHLORIDE 0.075 UJ C Calibration noncompliance

QCT02_20111101 TETRACHLOROETHENE 0.099 UJ C Calibration noncompliance

QCT03_20110216 METHYLENE CHLORIDE 0.12 J P Uncertainty near the detection limit.

QCT05_20111104 1,1,1-TRICHLOROETHANE 0.075 UJ C Calibration noncompliance

QCT11_20111117 CIS-1,2-DICHLOROETHENE 0.13 J P Uncertainty near the detection limit.

QCT11_20111117 TRICHLOROETHENE 0.3 J P Uncertainty near the detection limit.

TB_20110727 TRICHLOROETHENE 0.12 J P Uncertainty near the detection limit.

USGS02_20111110 TRANS-1,2-DICHLOROETHENE 0.25 J P Uncertainty near the detection limit.

USGS05_20111101 TETRACHLOROETHENE 0.13 J CP

Calibration noncompliance and Uncertainty 

near detection limit

USGS05_20111101 TRICHLOROETHENE 0.17 J P Uncertainty near the detection limit.

USGS10_20111103 TRANS-1,2-DICHLOROETHENE 0.17 J P Uncertainty near the detection limit.
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TO:   S. WARINO    DATE:  JANUARY 12, 2012 
   
FROM:  EDWARD SEDLMYER   COPIES: DV FILE 
            
SUBJECT: ORGANIC DATA VALIDATION – SELECT VOCs  
  CTO F27C  NIROP FRIDLEY 
  SAMPLE DELIVERY GROUP (SDG) – K1111663 
 
SAMPLES: 5/Aqueous 
 
  FRIDEFF AIR 86A  FRIDIN AIR 84_20111129A 
  FRIDOUT 173A   FRIDOUT 173B 
  Trip Blank_20111129     
   
Overview 
 
The sample set for NIROP Fridley, CTO F27C, SDG K1111663 consists of four (4) aqueous 
environmental samples and one (1) trip blank (Trip Blank_20111129). No field duplicates were 
associated with this SDG. 
 
All samples were analyzed for select volatile organic compounds (VOCs) including  1,1-
dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethane, cis-1,2-dichloroethene, 1,1,1-
trichloroethane, trichloroethene, tetrachloroethene, and methylene chloride. The samples were 
collected by Bay West on November 29, 2011 and analyzed by Columbia Analytical Services, Inc. 
VOC analyses were conducted using EPA method 624.   
 
These data were evaluated based on the following parameters: 
 
* • Data Completeness 
* • Holding Times 
* • GC/MS Tuning and System Performance 
* • Initial and Continuing Calibrations 
* • Laboratory Method and Field Quality Control Blank Analyses 
* • Surrogate Recoveries 
* • Laboratory Control Sample / Laboratory Control Sample Duplicate Results 
* • Matrix Spike / Matrix Spike Duplicate Results 
* • Field Duplicate Precision 
* • Internal Standard Recoveries 
* • Compound Quantitation 
* • Compound Identification 
* • Detection Limits 
  
 *   -   All quality control criteria were met for this parameter.  
 

Tetra Tech NUS               INTERNAL CORRESPONDENCE    









































































































































































































































































































































































































































































































D-4 TAG MAPS - 2011



1 4 - I S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         2 . 6
1 , 1 - D I C H L O R O E T H E N E         1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E     9 0
T E T R A C H L O R O E T H E N E          0 . 2 8    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 2 8
T O T A L  V O C S                 5 7 2 . 0 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   3 8
T R I C H L O R O E T H E N E            4 4 0
V I N Y L  C H L O R I D E             0 . 1 1    J

1 6 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 . 6  
T E T R A C H L O R O E T H E N E          0 . 2 4    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 . 7 7
T O T A L  V O C S                 4 . 8 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 1 7    J
T R I C H L O R O E T H E N E            2 . 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U

1 7 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 3
T E T R A C H L O R O E T H E N E          0 . 1 7    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 . 4 1
T O T A L  V O C S                 6 . 5 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 1 1    J
T R I C H L O R O E T H E N E            4 . 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

1 8 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 1 9   U
1 , 1 - D I C H L O R O E T H A N E         1 . 2   J
1 , 1 - D I C H L O R O E T H E N E         1 . 8
C I S - 1 , 2 - D I C H L O R O E T H E N E     6 9
T E T R A C H L O R O E T H E N E          0 . 2 5   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   8 6
T O T A L  V O C S                 7 7 9 . 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 7
T R I C H L O R O E T H E N E            6 9 0
V I N Y L  C H L O R I D E             0 . 2 0   J
1 8 - S - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 1 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 2
1 , 1 - D I C H L O R O E T H E N E         1 . 6
C I S - 1 , 2 - D I C H L O R O E T H E N E     6 9
T E T R A C H L O R O E T H E N E          0 . 2 0   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   8 6
T O T A L  V O C S                 7 7 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 7
T R I C H L O R O E T H E N E            6 9 0
V I N Y L  C H L O R I D E             0 . 2 0   J

1 9 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 2 4    J
1 , 1 - D I C H L O R O E T H A N E         0 . 7 4
1 , 1 - D I C H L O R O E T H E N E         0 . 1 9    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 . 8
T E T R A C H L O R O E T H E N E          0 . 9 3
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 . 2 2
T O T A L  V O C S                 4 4 . 3 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 4 2    J
T R I C H L O R O E T H E N E            3 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U

2 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 . 7
T E T R A C H L O R O E T H E N E          0 . 1 0    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 . 9 6
T O T A L  V O C S                 4 . 5 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 2 6    J
T R I C H L O R O E T H E N E            2 . 5
V I N Y L  C H L O R I D E             0 . 0 7 5   U

2 0 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 0 6 7   U
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0   U
T O T A L  V O C S                 0 . 3 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            0 . 3 7    J
V I N Y L  C H L O R I D E             0 . 0 7 5   U

2 4 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 4
T E T R A C H L O R O E T H E N E          0 . 2 3    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 5 . 4
T O T A L  V O C S                 5 2 . 6 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 . 4
T R I C H L O R O E T H E N E            1 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U
2 4 - S - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 5
T E T R A C H L O R O E T H E N E          0 . 2 5    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 6 . 3
T O T A L  V O C S                 5 2 . 5 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 . 3
T R I C H L O R O E T H E N E            1 6
V I N Y L  C H L O R I D E             0 . 0 7 5   U

2 6 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 5 4
1 , 1 - D I C H L O R O E T H E N E         0 . 5 2
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 6
T E T R A C H L O R O E T H E N E          2 . 2
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 2
T O T A L  V O C S                 2 6 5 . 3 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   6 . 0
T R I C H L O R O E T H E N E            2 2 0
V I N Y L  C H L O R I D E             0 . 1 0    J

2 7 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         2 . 2
1 , 1 - D I C H L O R O E T H E N E         0 . 8 3
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 2 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 2 5 . 7
T O T A L  V O C S                 1 8 2 . 8 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   5 . 7
T R I C H L O R O E T H E N E            5 4
V I N Y L  C H L O R I D E             0 . 1 4   J

3 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      1 . 1
1 , 1 - D I C H L O R O E T H A N E         3 . 2
1 , 1 - D I C H L O R O E T H E N E         0 . 3 8    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 3 0
T E T R A C H L O R O E T H E N E          1 . 5
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 3 5 . 9
T O T A L  V O C S                 2 3 3 . 1 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   5 . 9
T R I C H L O R O E T H E N E            9 1
V I N Y L  C H L O R I D E             0 . 0 9 0   J

6 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 . 8
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 . 9 1
T O T A L  V O C S                 6 . 6 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 1 1    J
T R I C H L O R O E T H E N E            2 . 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U

7 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 0
T E T R A C H L O R O E T H E N E          0 . 6 1
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 1 . 2
T O T A L  V O C S                 1 5 . 9 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 . 2
T R I C H L O R O E T H E N E            4 . 1
V I N Y L  C H L O R I D E             0 . 0 7 5   U

8 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 4 8    J
1 , 1 - D I C H L O R O E T H E N E         0 . 2 0    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 1 0
T E T R A C H L O R O E T H E N E          1 . 7
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 1 7 . 2
T O T A L  V O C S                 2 8 7 . 5 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   7 . 2
T R I C H L O R O E T H E N E            6 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U

9 - S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 5 5
1 , 1 - D I C H L O R O E T H A N E         0 . 0 9 0   J
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 0
T E T R A C H L O R O E T H E N E          7 . 0
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 . 0 7
T O T A L  V O C S                 4 9 . 7 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 7 0   J
T R I C H L O R O E T H E N E            4 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

A T - 5 A
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 5 5
C I S - 1 , 2 - D I C H L O R O E T H E N E     5 4
T E T R A C H L O R O E T H E N E          0 . 5 4
T O T A L  1 , 2 - D I C H L O R O E T H E N E   7 5
T O T A L  V O C S                 2 9 6 . 0 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 1
T R I C H L O R O E T H E N E            2 2 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

A T - 7
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 5
1 , 1 - D I C H L O R O E T H E N E         1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 1 0
T E T R A C H L O R O E T H E N E          0 . 6 0
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 9 1
T O T A L  V O C S                 3 6 4 . 5 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   8 1
T R I C H L O R O E T H E N E            1 7 0
V I N Y L  C H L O R I D E             0 . 3 7

A T - 8
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         9 . 8
1 , 1 - D I C H L O R O E T H E N E         0 . 8 2
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 9 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 3 5
T O T A L  V O C S                 4 2 7 . 9 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   4 5
T R I C H L O R O E T H E N E            8 2
V I N Y L  C H L O R I D E             0 . 3 3

A T - 9
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U J
1 , 1 - D I C H L O R O E T H A N E         0 . 5 9
1 , 1 - D I C H L O R O E T H E N E         0 . 2 2    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     5 9
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   6 3 . 2
T O T A L  V O C S                 1 3 1 . 0 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   4 . 2
T R I C H L O R O E T H E N E            6 7
V I N Y L  C H L O R I D E             0 . 0 8 0   J

M S - 2 8 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 4 2    J
1 , 1 - D I C H L O R O E T H E N E         1 . 4
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 0 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 0 6 . 1
T O T A L  V O C S                 1 3 4 . 9 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   6 . 1
T R I C H L O R O E T H E N E            2 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U
M S - 2 8 S - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 4 6    J
1 , 1 - D I C H L O R O E T H E N E         1 . 6
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 2 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 2 6 . 8
T O T A L  V O C S                 1 5 8 . 8 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   6 . 8
T R I C H L O R O E T H E N E            3 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 2 9 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 2 5    J
1 , 1 - D I C H L O R O E T H E N E         0 . 1 4    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     7 9
T E T R A C H L O R O E T H E N E          0 . 4 4    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   8 2 . 1
T O T A L  V O C S                 1 0 4 . 9 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   3 . 1
T R I C H L O R O E T H E N E            2 2
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 3 1 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 2 2    J
1 , 1 - D I C H L O R O E T H E N E         0 . 1 2    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 5
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 0 . 8
T O T A L  V O C S                 4 9 . 1 4
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   5 . 8
T R I C H L O R O E T H E N E            1 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 3 2 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 4 8    J
1 , 1 - D I C H L O R O E T H E N E         0 . 6 6
C I S - 1 , 2 - D I C H L O R O E T H E N E     8 3
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 0 7
T O T A L  V O C S                 1 2 7 . 2 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 4
T R I C H L O R O E T H E N E            1 9
V I N Y L  C H L O R I D E             0 . 1 1    J

M S - 3 3 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      1 . 6
1 , 1 - D I C H L O R O E T H A N E         2 . 1
1 , 1 - D I C H L O R O E T H E N E         0 . 3 0    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 1
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 1 . 6 5
T O T A L  V O C S                 6 5 . 6 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 6 5
T R I C H L O R O E T H E N E            4 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 3 4 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         6 . 3
1 , 1 - D I C H L O R O E T H E N E         0 . 4 3    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 4 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 6 3
T O T A L  V O C S                 2 8 5 . 8 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 3
T R I C H L O R O E T H E N E            1 6
V I N Y L  C H L O R I D E             0 . 1 2    J

M S - 3 5 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     9 . 3
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 0 . 2
T O T A L  V O C S                 2 1 . 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 9 0
T R I C H L O R O E T H E N E            1 1
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 3 6 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 9
1 , 1 - D I C H L O R O E T H E N E         0 . 8 6
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 2 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 9 9
T O T A L  V O C S                 4 8 4 . 3 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   7 9
T R I C H L O R O E T H E N E            1 8 0
V I N Y L  C H L O R I D E             2 . 6

M S - 3 8 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 1 5   U
1 , 1 - D I C H L O R O E T H A N E         3 . 6
1 , 1 - D I C H L O R O E T H E N E         0 . 9 0   J
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 3 0
T E T R A C H L O R O E T H E N E          0 . 2 0   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 9 4
T O T A L  V O C S                 9 5 8 . 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   6 4
T R I C H L O R O E T H E N E            7 6 0
V I N Y L  C H L O R I D E             0 . 1 5   U

M S - 4 0 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 1 6    J
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 6 8
T E T R A C H L O R O E T H E N E          0 . 4 3    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 6 8
T O T A L  V O C S                 1 2 . 2 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            1 1
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 1 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 . 5
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 . 2 1
T O T A L  V O C S                 2 1 . 2 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 7 1
T R I C H L O R O E T H E N E            1 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 2 I
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 0
T E T R A C H L O R O E T H E N E          0 . 1 1    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2
T O T A L  V O C S                 4 . 7 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            2 . 6
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 3 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 3
1 , 1 - D I C H L O R O E T H E N E         0 . 4 3    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 6
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 8 . 7
T O T A L  V O C S                 1 8 0 . 5 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 . 7
T R I C H L O R O E T H E N E            1 4 0
V I N Y L  C H L O R I D E             0 . 0 8 0   J

M S - 4 4 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 1 9    J
1 , 1 - D I C H L O R O E T H E N E         0 . 0 8 0   J
C I S - 1 , 2 - D I C H L O R O E T H E N E     9 . 3
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   1 0 . 1 5
T O T A L  V O C S                 2 7 . 4 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 8 5
T R I C H L O R O E T H E N E            1 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 5 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 5
1 , 1 - D I C H L O R O E T H E N E         1 . 6
C I S - 1 , 2 - D I C H L O R O E T H E N E     1 8 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 0 6
T O T A L  V O C S                 4 3 9 . 2 4
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 6
T R I C H L O R O E T H E N E            2 3 0
V I N Y L  C H L O R I D E             0 . 1 4    J
M S - 4 5 S - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 5
1 , 1 - D I C H L O R O E T H E N E         1 . 7
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 0 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 2 6
T O T A L  V O C S                 4 9 9 . 3 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   2 6
T R I C H L O R O E T H E N E            2 7 0
V I N Y L  C H L O R I D E             0 . 1 3    J

M S - 4 6 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 5 2
1 , 1 - D I C H L O R O E T H E N E         1 . 2
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 6
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 1
T O T A L  V O C S                 3 6 2 . 8 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 5
T R I C H L O R O E T H E N E            3 2 0
V I N Y L  C H L O R I D E             0 . 1 5    J

M S - 4 7 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 1 2    J
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     7 . 3
T E T R A C H L O R O E T H E N E          0 . 2 8    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   7 . 9 9
T O T A L  V O C S                 2 6 . 3 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 6 9
T R I C H L O R O E T H E N E            1 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 9 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 2
1 , 1 - D I C H L O R O E T H E N E         0 . 3 7    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 8
T E T R A C H L O R O E T H E N E          0 . 1 6    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 6 . 1
T O T A L  V O C S                 2 0 7 . 8 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   8 . 1
T R I C H L O R O E T H E N E            1 6 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U
M S - 4 9 S - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         1 . 1
1 , 1 - D I C H L O R O E T H E N E         0 . 3 6    J
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 7
T E T R A C H L O R O E T H E N E          0 . 1 5    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 4 . 8
T O T A L  V O C S                 2 0 6 . 4 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   7 . 8
T R I C H L O R O E T H E N E            1 6 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 5 2 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 2 9    J
T E T R A C H L O R O E T H E N E          0 . 7 6    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 3 5
T O T A L  V O C S                 9 . 5 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 6 0   J
T R I C H L O R O E T H E N E            8 . 4
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 5 4 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 3 8   U
1 , 1 - D I C H L O R O E T H A N E         7 . 9
1 , 1 - D I C H L O R O E T H E N E         4 . 5
C I S - 1 , 2 - D I C H L O R O E T H E N E     4 4 0
T E T R A C H L O R O E T H E N E          0 . 5 5   J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   6 1 0
T O T A L  V O C S                 2 4 2 4 . 3 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   1 7 0
T R I C H L O R O E T H E N E            1 8 0 0
V I N Y L  C H L O R I D E             1 . 4

M S - 5 6 S
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         7 . 5
1 , 1 - D I C H L O R O E T H E N E         1 . 4
C I S - 1 , 2 - D I C H L O R O E T H E N E     4 2 0
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 8 3
T O T A L  V O C S                 5 5 0 . 3 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   6 3
T R I C H L O R O E T H E N E            5 8
V I N Y L  C H L O R I D E             0 . 4 3

P E S - C W - 2
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 . 8
T E T R A C H L O R O E T H E N E          0 . 2 9    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 . 1 2
T O T A L  V O C S                 2 1 . 4 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 3 2    J
T R I C H L O R O E T H E N E            1 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U

U S G S - 2
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 7
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 . 9 5
T O T A L  V O C S                 1 0 . 2 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 2 5    J
T R I C H L O R O E T H E N E            7 . 3
V I N Y L  C H L O R I D E             0 . 0 7 5   U

U S G S - 5
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 0 6 7   U
T E T R A C H L O R O E T H E N E          0 . 1 3    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0   U
T O T A L  V O C S                 0 . 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            0 . 1 7    J
V I N Y L  C H L O R I D E             0 . 0 7 5   U
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GROUNDWATER CONCENTRATION 
SHALLOW DRIFT MONITORING WELLS,

OCTOBER / NOVEMBER 2011
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M I S S I S S I P P I R I V E R

1 0 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 9
T E T R A C H L O R O E T H E N E 0 . 6 1 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 5 9
T O T A L V O C S 1 . 8 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 0 . 6 3
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 1 - S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 6 4
1 , 1 - D I C H L O R O E T H E N E 0 . 2 8 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 3 0
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 3 8 . 5
T O T A L V O C S 1 7 2 . 4 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 8 . 5
T R I C H L O R O E T H E N E 3 3
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 2 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 1 . 3
1 , 1 - D I C H L O R O E T H E N E 1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 4
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 0 6
T O T A L V O C S 1 5 2 . 9 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 7 2
T R I C H L O R O E T H E N E 4 4
V I N Y L C H L O R I D E 0 . 5 2
1 2 - I S - D U P
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 1 . 3
1 , 1 - D I C H L O R O E T H E N E 1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 5
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 1 7
T O T A L V O C S 1 6 4 . 9 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 8 2
T R I C H L O R O E T H E N E 4 5
V I N Y L C H L O R I D E 0 . 5 1

1 3 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 1 7 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 8
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 3 3
T O T A L V O C S 2 1 . 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 3
T R I C H L O R O E T H E N E 1 9
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 5 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 5 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 8 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 1
T E T R A C H L O R O E T H E N E 2 . 9 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 4 8
T O T A L V O C S 2 6 . 8 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 3 8 J
T R I C H L O R O E T H E N E 2 1
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 6 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 1 8 J
1 , 1 - D I C H L O R O E T H E N E 0 . 2 1 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 5
T E T R A C H L O R O E T H E N E 1 . 0 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 5 . 5 9
T O T A L V O C S 4 2 . 9 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 9
T R I C H L O R O E T H E N E 2 6
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 7 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U J
1 , 1 - D I C H L O R O E T H A N E 0 . 2 8 J
1 , 1 - D I C H L O R O E T H E N E 0 . 2 4 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 2
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 3 . 4
T O T A L V O C S 4 9 . 9 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 . 4
T R I C H L O R O E T H E N E 3 6
V I N Y L C H L O R I D E 0 . 0 7 5 U

2 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 5
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 5
T O T A L V O C S 1 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 7 . 5
V I N Y L C H L O R I D E 0 . 0 7 5 U

3 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 1 3 J
1 , 1 - D I C H L O R O E T H E N E 0 . 2 3 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 4
T E T R A C H L O R O E T H E N E 1 5
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 4 . 2 6
T O T A L V O C S 5 7 . 6 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 2 6 J
T R I C H L O R O E T H E N E 2 8
V I N Y L C H L O R I D E 0 . 0 7 5 U

4 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 3 8 J
1 , 1 - D I C H L O R O E T H E N E 0 . 7 3
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 0
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 4 . 9
T O T A L V O C S 2 9 6 . 1 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 4 . 9
T R I C H L O R O E T H E N E 2 5 0
V I N Y L C H L O R I D E 0 . 1 0 J

5 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 4 1 J
T E T R A C H L O R O E T H E N E 0 . 1 4 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 4 1
T O T A L V O C S 3 . 3 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 2 . 8
V I N Y L C H L O R I D E 0 . 0 7 5 U

7 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 1 . 9 U
1 , 1 - D I C H L O R O E T H A N E 2 . 0 U
1 , 1 - D I C H L O R O E T H E N E 9 . 3 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 6 0
T E T R A C H L O R O E T H E N E 2 . 5 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 5 4 0
T O T A L V O C S 1 5 5 5 1 . 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 8 0
T R I C H L O R O E T H E N E 1 5 0 0 0
V I N Y L C H L O R I D E 2 . 0 J

8 - I S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 2 . 2
1 , 1 - D I C H L O R O E T H E N E 2 . 3
C I S - 1 , 2 - D I C H L O R O E T H E N E 5 8
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 5 6
T O T A L V O C S 2 4 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 9 8
T R I C H L O R O E T H E N E 8 3
V I N Y L C H L O R I D E 1 . 5

A T - 1 0
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 4 8 J
1 , 1 - D I C H L O R O E T H E N E 0 . 4 3 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 7
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 5 0
T O T A L V O C S 2 2 1 . 2 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 3 3
T R I C H L O R O E T H E N E 1 7 0
V I N Y L C H L O R I D E 0 . 3 0

M S - 2 8 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 4 . 9
1 , 1 - D I C H L O R O E T H E N E 1 . 7
C I S - 1 , 2 - D I C H L O R O E T H E N E 7 6
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 8 1 . 2
T O T A L V O C S 3 2 8 . 1 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 5 . 2
T R I C H L O R O E T H E N E 2 4 0
V I N Y L C H L O R I D E 0 . 3 8

M S - 2 9 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 9 2
1 , 1 - D I C H L O R O E T H E N E 0 . 8 4
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 6 0
T E T R A C H L O R O E T H E N E 0 . 5 7
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 6 2 . 8
T O T A L V O C S 3 3 8 . 2 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 2 . 8
T R I C H L O R O E T H E N E 7 3
V I N Y L C H L O R I D E 0 . 0 9 0 J

M S - 3 2 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 6 1
1 , 1 - D I C H L O R O E T H E N E 1 . 9
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 8 0
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 2 0
T O T A L V O C S 5 5 3 . 1 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 2 4 0
T R I C H L O R O E T H E N E 1 3 0
V I N Y L C H L O R I D E 0 . 6 7

M S - 3 3 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 7 5 U
1 , 1 - D I C H L O R O E T H A N E 7 . 7
1 , 1 - D I C H L O R O E T H E N E 7 . 9
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 4 0 0
T E T R A C H L O R O E T H E N E 0 . 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 1 0 0
T O T A L V O C S 1 0 1 5 3 . 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 7 0 0
T R I C H L O R O E T H E N E 7 0 0 0
V I N Y L C H L O R I D E 3 8

M S - 3 4 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 1 9 U
1 , 1 - D I C H L O R O E T H A N E 1 1
1 , 1 - D I C H L O R O E T H E N E 2 . 7
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 9 0
T E T R A C H L O R O E T H E N E 0 . 2 5 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 4 1
T O T A L V O C S 1 2 9 5 . 1 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 5 1
T R I C H L O R O E T H E N E 8 4 0
V I N Y L C H L O R I D E 0 . 4 3 J

M S - 3 5 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 1 5 U
1 , 1 - D I C H L O R O E T H A N E 6 . 4
1 , 1 - D I C H L O R O E T H E N E 4 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 7 0
T E T R A C H L O R O E T H E N E 0 . 2 2 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 3 6
T O T A L V O C S 1 1 7 7 . 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 6 6
T R I C H L O R O E T H E N E 8 3 0
V I N Y L C H L O R I D E 0 . 5 8

M S - 3 6 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 6 9
1 , 1 - D I C H L O R O E T H E N E 1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 2 0
T E T R A C H L O R O E T H E N E 0 . 1 7 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 2 4 . 7
T O T A L V O C S 2 4 6 . 7 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 4 . 7
T R I C H L O R O E T H E N E 1 2 0
V I N Y L C H L O R I D E 0 . 1 2 J
M S - 3 6 I - D U P
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 6 6
1 , 1 - D I C H L O R O E T H E N E 1 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 2 0
T E T R A C H L O R O E T H E N E 0 . 1 6 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 2 4 . 6
T O T A L V O C S 2 4 6 . 6 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 4 . 6
T R I C H L O R O E T H E N E 1 2 0
V I N Y L C H L O R I D E 0 . 1 1 J

M S - 3 7 S
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 0 J
1 , 1 - D I C H L O R O E T H E N E 0 . 4 2 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 1
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 5
T O T A L V O C S 6 3 . 6 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 2 4
T R I C H L O R O E T H E N E 1 8
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 1 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 4 9 J
1 , 1 - D I C H L O R O E T H E N E 0 . 6 4
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 7
T E T R A C H L O R O E T H E N E 3 . 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 3 . 2
T O T A L V O C S 1 4 7 . 5 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 6 . 2
T R I C H L O R O E T H E N E 1 1 0
V I N Y L C H L O R I D E 0 . 0 9 0 J

M S - 4 3 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 5 5
1 , 1 - D I C H L O R O E T H E N E 0 . 2 3 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 5
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 5 . 7 7
T O T A L V O C S 3 8 . 5 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 7 7
T R I C H L O R O E T H E N E 2 2
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 4 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 1 5 U
1 , 1 - D I C H L O R O E T H A N E 8 . 5
1 , 1 - D I C H L O R O E T H E N E 2 . 4
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 4 0
T E T R A C H L O R O E T H E N E 0 . 2 0 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 6 3
T O T A L V O C S 9 0 4 . 3 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 2 3
T R I C H L O R O E T H E N E 5 3 0
V I N Y L C H L O R I D E 0 . 4 8

M S - 4 5 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 9 0 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 6 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 1
T E T R A C H L O R O E T H E N E 1 . 9 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 1 . 5 2
T O T A L V O C S 5 9 . 6 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 2
T R I C H L O R O E T H E N E 4 6
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 7 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 3 2 J
1 , 1 - D I C H L O R O E T H E N E 0 . 3 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 6
T E T R A C H L O R O E T H E N E 1 . 9
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 7 . 3
T O T A L V O C S 7 0 . 8 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 . 3
T R I C H L O R O E T H E N E 5 1
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 9 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U J
1 , 1 - D I C H L O R O E T H A N E 0 . 2 6 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 6 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 7
T E T R A C H L O R O E T H E N E 2 . 6
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 0 8
T O T A L V O C S 2 9 . 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 3 8 J
T R I C H L O R O E T H E N E 2 4
V I N Y L C H L O R I D E 0 . 0 7 5 U
M S - 4 9 I - D U P
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U J
1 , 1 - D I C H L O R O E T H A N E 0 . 2 7 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 5 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 6
T E T R A C H L O R O E T H E N E 2 . 6
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 9 8
T O T A L V O C S 3 0
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 3 8 J
T R I C H L O R O E T H E N E 2 5
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 5 1 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 2 3 J
1 , 1 - D I C H L O R O E T H A N E 0 . 3 0 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 2
T E T R A C H L O R O E T H E N E 0 . 8 0
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 6 8
T O T A L V O C S 1 2 . 1 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 6 0 J
T R I C H L O R O E T H E N E 1 0
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 5 2 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 1 4 J
1 , 1 - D I C H L O R O E T H A N E 0 . 3 2 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 5 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 2
T E T R A C H L O R O E T H E N E 1 . 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 7 4
T O T A L V O C S 2 1 . 4 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 4
T R I C H L O R O E T H E N E 1 6
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 5 4 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 2 . 6
1 , 1 - D I C H L O R O E T H E N E 3 . 0
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 5 0
T E T R A C H L O R O E T H E N E 0 . 1 9 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 7 0
T O T A L V O C S 9 5 6 . 4 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 2 0
T R I C H L O R O E T H E N E 7 8 0
V I N Y L C H L O R I D E 0 . 7 0

M S - 5 5 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 4 5 J
1 , 1 - D I C H L O R O E T H E N E 0 . 2 4 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 2
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 3 . 7
T O T A L V O C S 8 3 . 3 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 . 7
T R I C H L O R O E T H E N E 5 9
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 5 6 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 9 . 5
1 , 1 - D I C H L O R O E T H E N E 2 . 1
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 6 0
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 9 3
T O T A L V O C S 5 8 4 . 9 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 3 3
T R I C H L O R O E T H E N E 2 8 0
V I N Y L C H L O R I D E 0 . 3 2

1-IS

UD61-I

MS-31I

AT-11

UD58-I

UD59-I

AT-12
6-IS

AT-3A AT-13

FMC-18

FMC-27

FMC-29

FMC-12FMC-11

FMC-57B

RW-5

FMC-35

MWW-4

FMC-56B

FMC-55B

MS-46I

M S - 3 0 I
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 8 2
1 , 1 - D I C H L O R O E T H E N E 0 . 5 4
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 . 5
T E T R A C H L O R O E T H E N E 1 . 7
T O T A L 1 , 2 - D I C H L O R O E T H E N E 5 . 4 3
T O T A L V O C S 9 9 . 4 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 9 3
T R I C H L O R O E T H E N E 9 1
V I N Y L C H L O R I D E 0 . 0 7 5 U
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M I S S I S S I P P I R I V E R

1 2 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 2 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 . 1
T E T R A C H L O R O E T H E N E 3 5
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 . 2 8
T O T A L V O C S 6 6 . 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 8 J
T R I C H L O R O E T H E N E 2 7
V I N Y L C H L O R I D E 0 . 1 2 J

1 5 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U J
1 , 1 - D I C H L O R O E T H A N E 0 . 2 3 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 5 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 3
T E T R A C H L O R O E T H E N E 1 . 9
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 7 2
T O T A L V O C S 2 4
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 4 2 J
T R I C H L O R O E T H E N E 2 0
V I N Y L C H L O R I D E 0 . 0 7 5 U

1 6 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 2 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 8 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 . 3
T E T R A C H L O R O E T H E N E 4 . 0 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 . 7 8
T O T A L V O C S 3 3 . 1 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 4 8 J
T R I C H L O R O E T H E N E 2 4
V I N Y L C H L O R I D E 0 . 0 7 5 U

2 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 2
T E T R A C H L O R O E T H E N E 0 . 6 2
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 8 2
T O T A L V O C S 8 . 2 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 2
T R I C H L O R O E T H E N E 3 . 7
V I N Y L C H L O R I D E 0 . 1 1 J

4 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 4
T E T R A C H L O R O E T H E N E 1 . 2
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 9 7
T O T A L V O C S 5 . 5 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 7
T R I C H L O R O E T H E N E 1 . 4
V I N Y L C H L O R I D E 0 . 0 7 5 U

5 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 3 4 J
T E T R A C H L O R O E T H E N E 1 . 4 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 3 4
T O T A L V O C S 1 . 8 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 0 . 1 5 J
V I N Y L C H L O R I D E 0 . 0 7 5 U

6 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 4
T E T R A C H L O R O E T H E N E 0 . 5 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 9 2
T O T A L V O C S 9 . 4 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 2
T R I C H L O R O E T H E N E 5 . 9
V I N Y L C H L O R I D E 0 . 0 8 0 J

7 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 4 0 J
1 , 1 - D I C H L O R O E T H E N E 0 . 0 9 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 4
T E T R A C H L O R O E T H E N E 0 . 0 9 9 U
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 5 6
T O T A L V O C S 1 7 . 0 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 6 J
T R I C H L O R O E T H E N E 1 4
V I N Y L C H L O R I D E 0 . 0 7 5 U

8 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 1 2 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 . 8
T E T R A C H L O R O E T H E N E 3 . 7 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 5 . 3 6
T O T A L V O C S 5 2 . 1 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 6
T R I C H L O R O E T H E N E 4 3
V I N Y L C H L O R I D E 0 . 0 7 5 U

9 - D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 2 0 J
1 , 1 - D I C H L O R O E T H A N E 0 . 3 3 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 2 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 5
T E T R A C H L O R O E T H E N E 0 . 7 2
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 6 5
T O T A L V O C S 1 1 . 9 2
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 9 . 9
V I N Y L C H L O R I D E 0 . 0 7 5 U

A T - 5 B
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 6 4
1 , 1 - D I C H L O R O E T H E N E 0 . 5 5
C I S - 1 , 2 - D I C H L O R O E T H E N E 8 . 9
T E T R A C H L O R O E T H E N E 2 . 0
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 7 . 8
T O T A L V O C S 2 3 1 . 1 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 8 . 9
T R I C H L O R O E T H E N E 2 1 0
V I N Y L C H L O R I D E 0 . 1 7 J

M S - 2 8 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 1 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 4 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 8
T E T R A C H L O R O E T H E N E 2 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 9 9
T O T A L V O C S 4 7 . 3 4
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 9 J
T R I C H L O R O E T H E N E 2 2
V I N Y L C H L O R I D E 0 . 0 7 5 U
M S - 2 8 D - D U P
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 4 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 7 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 9
T E T R A C H L O R O E T H E N E 2 2
T O T A L 1 , 2 - D I C H L O R O E T H E N E 4 . 0 5
T O T A L V O C S 4 9 . 4 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 5 J
T R I C H L O R O E T H E N E 2 3
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 2 9 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 5
T E T R A C H L O R O E T H E N E 0 . 9 6 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 1
T O T A L V O C S 4 . 7 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 0
T R I C H L O R O E T H E N E 0 . 7 2
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 3 0 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 1 7 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 3 . 5
T E T R A C H L O R O E T H E N E 2 . 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 9 6
T O T A L V O C S 2 4 . 2 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 4 6 J
T R I C H L O R O E T H E N E 1 8
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 3 1 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 6
T E T R A C H L O R O E T H E N E 1 . 7
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 8 6
T O T A L V O C S 4 . 6 6
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 2 6 J
T R I C H L O R O E T H E N E 1 . 1
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 3 2 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 4 . 7
T E T R A C H L O R O E T H E N E 0 . 7 9
T O T A L 1 , 2 - D I C H L O R O E T H E N E 6 . 3
T O T A L V O C S 1 1 . 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 . 6
T R I C H L O R O E T H E N E 4 . 7
V I N Y L C H L O R I D E 0 . 1 1 J

M S - 3 3 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 1
T E T R A C H L O R O E T H E N E 2 . 3
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 2 5
T O T A L V O C S 6 . 2 5
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 5 J
T R I C H L O R O E T H E N E 2 . 7
V I N Y L C H L O R I D E 0 . 0 7 5 U J

M S - 3 5 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 1 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 8 . 4
T E T R A C H L O R O E T H E N E 0 . 2 2 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 8 . 9 8
T O T A L V O C S 2 9 . 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 8
T R I C H L O R O E T H E N E 2 0
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 3 6 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 1
T E T R A C H L O R O E T H E N E 0 . 9 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 1 . 6
T O T A L V O C S 4 9 . 5 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 0
T R I C H L O R O E T H E N E 3 7
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 0 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 1 9 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 2 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 1
T E T R A C H L O R O E T H E N E 0 . 5 6
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 5 6
T O T A L V O C S 1 7 . 4 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 4 6 J
T R I C H L O R O E T H E N E 1 5
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 1 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 6 J
1 , 1 - D I C H L O R O E T H E N E 0 . 2 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 2
T E T R A C H L O R O E T H E N E 6 . 2
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 7 7
T O T A L V O C S 3 1 . 4 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 7
T R I C H L O R O E T H E N E 2 2
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 3 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 7
T E T R A C H L O R O E T H E N E 1 . 1
T O T A L 1 , 2 - D I C H L O R O E T H E N E 3 . 3
T O T A L V O C S 2 0 . 4 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 6 0
T R I C H L O R O E T H E N E 1 6
V I N Y L C H L O R I D E 0 . 0 9 0 J

M S - 4 4 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U J
1 , 1 - D I C H L O R O E T H A N E 0 . 3 0 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 6 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 8
T E T R A C H L O R O E T H E N E 0 . 3 3 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 9 . 5
T O T A L V O C S 8 1 . 3 8
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 1 . 5
T R I C H L O R O E T H E N E 6 1
V I N Y L C H L O R I D E 0 . 0 9 0 J

M S - 4 7 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 2 5 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 6 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 2 . 3
T E T R A C H L O R O E T H E N E 6 . 6 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 2 . 8 2
T O T A L V O C S 3 8 . 8 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 5 2
T R I C H L O R O E T H E N E 2 9
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 4 9 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 2 3 J
1 , 1 - D I C H L O R O E T H A N E 0 . 4 2 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 5 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 1 . 1
T E T R A C H L O R O E T H E N E 0 . 4 9 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 1 . 1
T O T A L V O C S 1 2 . 3 9
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 1 0
V I N Y L C H L O R I D E 0 . 0 7 5 U

M S - 5 2 D
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 1 2 J
1 , 1 - D I C H L O R O E T H A N E 0 . 1 1 J
1 , 1 - D I C H L O R O E T H E N E 0 . 1 0 J
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 6 7 U
T E T R A C H L O R O E T H E N E 0 . 2 4 J
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 U
T O T A L V O C S 2 . 8 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 0 5 7 U
T R I C H L O R O E T H E N E 2 . 3
V I N Y L C H L O R I D E 0 . 0 7 5 U

U S G S - 1 0
1 , 1 , 1 - T R I C H L O R O E T H A N E 0 . 0 7 5 U
1 , 1 - D I C H L O R O E T H A N E 0 . 0 7 7 U
1 , 1 - D I C H L O R O E T H E N E 0 . 0 7 4 U
C I S - 1 , 2 - D I C H L O R O E T H E N E 0 . 8 0
T E T R A C H L O R O E T H E N E 5 . 6
T O T A L 1 , 2 - D I C H L O R O E T H E N E 0 . 9 7
T O T A L V O C S 1 3 . 9 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E 0 . 1 7 J
T R I C H L O R O E T H E N E 7 . 4
V I N Y L C H L O R I D E 0 . 0 7 5 U
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Property Boundary

NIROP Fridley
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Burlington Northern RR

Approximate Location
of East Plating Shop

Building

!́ Monitoring Well

!> Extraction Well

!R Piezometer

River

Road

Railroad



M I S S I S S I P P I  R I V E R

1 - P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U J
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 6
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   3 . 2 2
T O T A L  V O C S                 3 . 8 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 6 2
T R I C H L O R O E T H E N E            0 . 4 9    J
V I N Y L  C H L O R I D E             0 . 1 0    J

2 - P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 1 7    J
T E T R A C H L O R O E T H E N E          1 3      J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 1 7
T O T A L  V O C S                 1 5 . 2 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            2 . 1
V I N Y L  C H L O R I D E             0 . 0 7 5   U

3 - P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 0 6 7   U
T E T R A C H L O R O E T H E N E          1 . 1
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0   U
T O T A L  V O C S                 1 . 6 1
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            0 . 5 1
V I N Y L  C H L O R I D E             0 . 0 7 5   U

4 - P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U J
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     3 . 3
T E T R A C H L O R O E T H E N E          1 . 5
T O T A L  1 , 2 - D I C H L O R O E T H E N E   4 . 1 2
T O T A L  V O C S                 6 . 3 4
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 8 2
T R I C H L O R O E T H E N E            0 . 6 2
V I N Y L  C H L O R I D E             0 . 1 0    J

5 - P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 1 7    J
T E T R A C H L O R O E T H E N E          4 2
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 1 7
T O T A L  V O C S                 4 4 . 1 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            2 . 0
V I N Y L  C H L O R I D E             0 . 0 7 5   U

F R I D L E Y  W E L L  1 3
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 0 6 7   U
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0   U
T O T A L  V O C S                 0 . 1 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            0 . 1 3    J
V I N Y L  C H L O R I D E             0 . 0 7 5   U
F R I D L E Y  W E L L  1 3 - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U J
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 0 6 7   U
T E T R A C H L O R O E T H E N E          0 . 0 9 9   U
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0       U
T O T A L  V O C S                 0       U
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            0 . 1 0    U
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 4 8 P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U J
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     2 . 3
T E T R A C H L O R O E T H E N E          0 . 2 5    J
T O T A L  1 , 2 - D I C H L O R O E T H E N E   2 . 4 8
T O T A L  V O C S                 1 6 . 7 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 1 8    J
T R I C H L O R O E T H E N E            1 4
V I N Y L  C H L O R I D E             0 . 0 7 5   U

M S - 5 3 P C
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 3 7    J
T E T R A C H L O R O E T H E N E          0 . 6 6
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 3 7
T O T A L  V O C S                 4 . 7 3
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            3 . 7
V I N Y L  C H L O R I D E             0 . 0 7 5   U
M S - 5 3 P C - D U P
V O L A T I L E S  ( U G / L )
1 , 1 , 1 - T R I C H L O R O E T H A N E      0 . 0 7 5   U
1 , 1 - D I C H L O R O E T H A N E         0 . 0 7 7   U
1 , 1 - D I C H L O R O E T H E N E         0 . 0 7 4   U
C I S - 1 , 2 - D I C H L O R O E T H E N E     0 . 3 5    J
T E T R A C H L O R O E T H E N E          0 . 6 2
T O T A L  1 , 2 - D I C H L O R O E T H E N E   0 . 3 5
T O T A L  V O C S                 4 . 7 7
T R A N S - 1 , 2 - D I C H L O R O E T H E N E   0 . 0 5 7   U
T R I C H L O R O E T H E N E            3 . 8
V I N Y L  C H L O R I D E             0 . 0 7 5   U
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