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FOREWORD

The purpose of this Engineering Evaluation and Cost Analysis (EECA) is to support the need for an
Interim Removal Action of the lead contaminated sediment at Installation Restoration (IR) Site 56,
National Pollutant Discharge Elimination System (NPDES) Industrial Wastewater Outfall 87

awsa7).

This EECA provides cleanup alternatives and evaluates each alternative for the following:

1) protection of human health and the environment,

2) implementability,

3) cost efficiency, and

4) consistency with final remedial goals and applicable or relevant and appropriate

requirements (ARARs).

A cleanup alternative for the Interim Removal Action will be chosen based on the results of the
above evaluations. This action will be undertaken under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 and the Superfund
Amendments and Reauthorization Act (SARA) of 1986.
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EXECUTIVE SUMMARY

This Engineering Evaluation and Cost Analysis (EECA) was prepared for the Indian Head Division,
Naval Surface Warfare Center {HDIVNAVSURFWARCEN) Installation Restoration (IR) Site 56 to
determine the most appropriate cleanup method for a Removal Action at this site. In order to be
considered, an interim remedial alternative must be:

1) protective of human health and the environment,
2) consistent with final remedial goals and applicable or relevant and appropriate
requirements,
3) easy to implement,
and 4) cost efficient.

These items, which a removal action must address, are consistent with the CERCLA.
IR Site 56 consists of the sediments in three areas of the Biazzi Nitration Plant:

a) the pit outside of Building 790,
b) 700 foot length of cracked underground pipe,
and c) an open channel area six feet wide, 30 feet long, and 2 feet deep at the end of the pipe.

These three areas discharge to Industrial Wastewater Qutfall 87 IW87). A limit of 82 micrograms
per liter for lead in wastewater at IW87 was established in June 1992 by the Maryland Department
of the Environment, since the outfail is part of the National Pollutant Discharge Elimination System
(NPDES). Since the limit became effective, it has been exceeded 8 times. In addition, the
sediments in the areas described above are contaminated with lead and have failed the Toxicity
Characteristic Leaching Procedure (TCLP) test for lead. Because the water was found to exceed the
Federal and State Ambient Water Quality Criteria, this EECA was prepared to determine whether or
not a Removal Action to remove the source of the contamination was necessary and if so, what was
the most likely removal alternative.

The resulting alternatives, including a "No Action" alternative, were compared to determine
compliance with the criteria listed above. As a result, two alternatives were found to satisfy all of
the criteria. These Removal Action alternatives include:

a) Alternative 4, Removal of Sediment in the Pit, Pipe, and Outfall with Relining of the
Pipe;

b) Alternative 5, Removal of the Sediment in the Pit, Pipe, and Outfall with Abandonment of
the Pipe.

These alternatives were then evaluated for cost efficiency. The cost to implement Alternative 4 is
$255,000 and Alternative 5 is $207,000-$232,000. Because the costs are relatively the same, the
recommendation from the EECA is that either alternative is acceptable. The final determination of
what shall be done with the system, after the system is cleaned of all contaminated sediment, shall
be evaluated by the Navy at a future date. The approach will be to let the remedial construction
contractor propose a means to complete the removal with either pipe abandonment or relining. This '
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proposal, which will be based on the contractor's experience and technical approach, shall be
evaluated by the Navy and the removal will follow after final Navy approval.



AUTHORITY AND PURPOSE

This EECA is being performed by the Navy under the authority granted the Navy as the lead agency
in the National Contingency Plan, Title 40 of the Code of Federal Regulations (CFR) Section 300
Subpart B (40 CFR 300 Subpart B). The lead agency is given the authority to conduct removal
actions in 40 CFR 300.130. This EECA is part of a non-time critical removal action as specified in
40 CFR 300.415. The pattern of the report follows the Guidance on Conducting Non-Time Critical
Removal Actions Under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), EPA Publication Number PB93-963402 of August 1993. State and local
participation are in accordance with 40 CFR 300 Subpart F, State Involvement in Hazardous
Substance Response, and the Maryland Superfund Memorandum of Agreement.

An administrative record has been established at the Indian Head Division, Naval Surface Warfare
Center (IHDIVNAVSURFWARCEN or IHD-NSWC) and the Engineering Field Activity
Chesapeake, per 40 CFR 300 Subpart I. In addition, Information Repositories containing all
pertinent documentation from the Administrative Record have been established at the
IHDIVNAVSURFWARCEN General Library, Building D-40, and the Charles County Public
Library in La Plata, Maryland. '
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1.0 ACTIVITY DESCRIPTION

This section contains a description of the Indian Head Division, Naval Surface Warfare Center
(IHDIVNAVSURFWARCEN), including information on topographic setting, history, climate,
geology, hydrology, and additional features.

The IHDIVNAVSURFWARCEN is located in Indian Head, Maryland, approximately 25 miles
south of Washington, DC, at the southern terminus of Maryland Route 210. The mainside of the
IHDIVNAVSURFWARCEN occupies approximately 2,400 acres of land and is situated on a
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Creek to the south-southeast, in the west-central portion of Charles County, Maryland (Figure 1-1).

1.2 History and Background

THDIVNAVSTIREFWARCEN i
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of propellants and explosives for the United States Navy. The scope of operations ranges from
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laboratory research to full-scale production and testing. The IHDIVNA
largest employer in Charles County, Maryland, and, since operations be in 1892, has consistently
proven to be a vital economic force in Southern Maryland.
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1.3 Climate

IHDIVNAVSURFWARCEN is located in the Atlantic Coastal Plain on the east bank of the Potomac
River, lying midway between the rigorous climate of the north and the mild climate of the south.
Since THDIVNAVSURFWARCEN is located in the middle latitudes where the oeneral aq[mgsnhenc
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flow is from west to east across North America, it has a continental-type climate with four well-
defined seasons. However, the proximity of the Potomac Ricer and its tributaries have a
considerable modifying effect on the climate, especially in moderating extreme temperatures.

Generally, the coldest period of the year is late January and early February when the early morning

temperature averages 21 F The warmest period is late July when the afternoon maximum

temperature averages 89°F. The highest temperature on record in the county is 108F, recorded at
Newburg in July 1930, while the lowest was -12°F at La Plata in January 1913. Precipitation is
evenly distributed through the year with either July or August being the wettest month, and February

or October the driest. The heaviest precipitation during the colder half of the year is generally the

é

result of low pressure systems movmg northeastward along the Atlantic coast; in summer it occurs as

thunderstorms. The highest official one day plcupuduuu on record is 6.45 inches, which occurred
at Waldorf in August 1955. Thunderstorms occur on an average of 35 days per year, mostly from

May through August.

Prevailing surface winds are from the west-northwest to northwest except during the warm months ‘
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spring. The growing season is approximately 187 days long.



1.4 Geology!

The surficial geology comprises Cretaceous fluviodeltic, Tertiary marine, and Quaternary fluvial
deposits, which include the Cretaceous Upper Patapsco Formation, the Tertiary Aquia Formation,
and the Quaternary deposits of the Potomac River System.

The upland is an erosional remnant of the Upper Patapsco Formation capped by a thin layer of
Tertiary Aquia Formation. The Quaternary sediments make up the majority of the surficial
exposures and are generally thickest in the lower relief area.

The USGS reports that the early Potomac River cut paleochannels across the Indian Head Peninsula
during the Quaternary (Hiortdahl, 1990). A paleochannel is evident where Quaternary deposits form
a belt along the northeast end and the southeastern part of the facility. The southern section of the
paleochannel extends across the entire southern region of the facility. Portions of these units
subsequently have been eroded by the current Potomac River and Mattawoman Creek systems.

1.5 Hydrology!

The shallow, water-bearing zones (water table aquifer) of IHDIVNAVSURFWARCEN are
controlled by the shallow soil deposits. In general, the water table appears to be between 7 and 10
feet below the ground surface within the Quaternary sediment belt. Lithologies of the water-bearing
zones were usually restricted to silty and sandy clay zones.

A thin layer of the Tertiary deposits overlay the Upper Patapsco confining unit along the upland in
the northwest. Soils in this area are very stiff, with lithologies ranging from silt to silty clays. A
marker bed on top of the Upper Patapsco Formation, an iron-cemented reddish sand unit was
encountered during the Site Inspection in the upland area at depths ranging from 30 to 40 feet. The
upper-most aquifer is the Patapsco aquifer, which is estimated to be more than 100 feet below
ground surface in the upland area.

Data collected during the Site Inspection generally indicate that the inorganic quality of the water
table aquifer is poor. Analytical results of groundwater samples indicate elevated concentrations of
total dissolved solids in the water table aquifer suggesting that water from the surficial zones is not
suitable as a potable water source. This unit is not used as a potable water source on the peninsula
(Hiortdahl, oral communication 1993).

Potable water wells at IHDIVNAVSURFWARCEN are screened in one or more sand zones in either
the Patapsco or Patuxent Formations (Hiortdahl, oral communication 1993) to a average depth of
200-300 feet. These potable water wells serve an approximate population of 3,350 people, including
civilian and enlisted Navy employees, as well as contractor employees. None of these wells supply
reserves or residences beyond the facility boundaries.

I The information in this section was obtained from the Final Site Inspection
Report Phase II of March 4, 1994



1.6 Additional Features

IHDIVNAVSURFWARCEN contains archeological sites which contain Indian artifacts dating back

12,000 years. In addition, the Mattawoman Creek is a popular fishing location and is frequently
used for national bass fishing tournaments. Numerous bird species, including the bald eagle, great

blue heron, a variety of waterfowl and several neotropical migratory species feed in the

~An

approxxmately 300 acres of tidai and nontidal wetiands present.




FIGURE 1-1
Physical Setting of IHDIVNAVSURFWARCEN
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DESCRIPTION

This section contains a brief background and description of Installation Restoration Site 56 (site 56).
The site consists mainly of National Pollutant Discharge Elimination System (NPDES) Outfall 87

(IW8&7).
2.1 Background
2.1.1 Biazzi Nitration Plant

The Biazzi Nitration Plant was constructed in 1953 to provide a continuous process for the
manufacture of Nitroglycerin (NG). In 1963, the facility was expanded to include the production of
Otto Fuel, which contains Propylene Glycol Dinitrate, a nitrate ester similar to NG. Additional
nitrate esters can be and are produced at the Biazzi Nitration Plant.

2.1.2 Building 790

Building 790 is located in the Biazzi Nitration Plant and is used for the storage of spent nitric and
sulfuric acid from the production of nitrate esters. The building is part of the original nitration
facility and was constructed in 1953.

- All explosives operating buildings, including Building 790, are constructed following the Navy

Explosive Safety instruction, OP-5. OP-5 requires these buildings be equipped with conductive
floors to eliminate the possibility of static electricity discharges which may cause an explosion. In
the past, the floors in these buildings were lined with lead to provide a conductive surface. Today,
lead is no longer used for this purpose.

2.1.3 TW87

Industrial wastewater (IW) outfall monitoring limits were established at
IHDIVNAVSURFWARCEN in 19835, as a result of the National Pollutant Discharge Elimination
System (NPDES) regulations, 40 CFR 122. IW87 is part of the original IW31, which is no longer
in existence and is shown on Figure 2-1. The original sampling parameters were established based
on operations at the time the permit was issued. Therefore, IW31 was monitored for flow, total
suspended solids, nitrogen, phosphorus, nitrate esters, mercury, and lead. Although the requirement
to monitor for lead became effective in 1988, no limit for lead was established at that time.



FIGURE 2-1
Sample Locations for IW87
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In 1990, IW31 was split into two distinct; sample“ ‘o"atlons IW31A and IW31B, which are

upgradient of IW31. Since then, these sample locations were relabeled as IW86 and IW 87,
respectively. Both IW86 and IW87 are monitored for the same parameters as the original IW31, as
required by NPDES regulations. The requirement to monitor for mercury at IW31 was based on
Installation Restoration (IR) Site 8. IR Site 8 is upgradient of the new IW86 and does not affect the

discharge at IW87. In fact, mercury has never been detected in the dlscharge at IW87. More

e tla o UL ITS P  Y7-Y Mo citnsias

1 the Administrative Record and IR x\cyuauuuca

information on IR Site 8 can be found i
The majority of the water entering IW87 is from storm water runoff. However, some sources are
from plant operations, such as equipment cooling water and maintenance washwater. Appendix A

contams a list of permitted discharges, effluent limitations, and monitoring requirements for IW8&7,

s s i b NIDDIEC mavimlt m - o .
as provided in the NPDES permit number MDOC03158A (MDE permit 88-DP-2515A) modification

of March 1, 1994. A majority of these sources enter a pit outside Building 790, which discharges
through an underground pipe to IW87. Figures 2-2 and 2-3 show the pipes that enter the pit and
provides a brief description of their sources.

building, which is located partially underground, similar to Building 790. In drier months, the
pump runs less frequently, but is still required to keep water out of the building.

™YTO

A tidal pond is located approximately 100 yards downstream from the IW87 open channel
confluence with the stream. This pond discharges into the Mattawoman Creek, a tributary of the
Potomac River. A weir was installed at the culvert under Noble Road at the lower end of the pond
in June 1993. The weir was installed as a sediment containment measure for Installation Restoration

iR v ezaN AT T woll wao 1223l AL SO LA ila

(IR) Site 8. The pond created from the installation of the weir serves as a sediment trap for the
soils/sediments that may migrate from both IR Site 8 and the IW87 site.



FIGURE 2-2
Building 790 Water Discharge Collection Pit
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Drainage to IW87 Via Building 790 Collection D

FIGURE 2-3
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2.2 Source, Nature, and Extent of Contamination

The site is contaminated as a result of previous industrial activities. The original source of
contamination was the washdown of Building 790, which contains a lead-lined floor. Sulfuric and
nitric acids, which are used in the building, are very strong acids and have a tendency to generate
fumes. The acidic fumes, in combination with periodic washdown of the walls and floor, caused
lead to go into solution in the washdown water and be transported through the floor drain to IW 87.
It is also possible that particulate lead was washed to IW 87 via the floor drain. The level of 82
micrograms of lead per liter (ug/1) has been exceeded in 16 monthly monitoring rounds since May,
1990. More recently, the limit, 82 ug/l of lead, has been exceeded in 8 monthly monitoring rounds
since the limit was made effective on June 4, 1992. The drain leading to the pit from inside the
building was sealed in October 1992, because of these exceedances.

Beginning June 1993, the lead limit of 82pug/l at IW87 was exceeded almost every month. These
increased NPDES exceptions revealed a problem with the drainage area from the pit outside the
building, since all sources of lead to the outfall from current operations and buildings had been

eliminated.

This problem was further delineated, based on the sediment lead results from the
IHDIVNAVSURFWARCEN sampling. This additional sediment sampling revealed the lead has
settled in the sediment in the pit outside of Building 790. The lead-contaminated sediment has also
settled in the 700 foot long, 24-inch terra cotta pipe which flows to IW87. This settling is due to the
pipe being an old bell and joint type providing settling areas and the very low slope at which the
pipe is laid. The pipe is cracked at certain points, as shown in a video survey performed on the pipe
on January 31, 1994, which is allowing groundwater to enter the pipe. The depth of sediment in the
pipe gradually increased from hardly any at the beginning of the pipe pit to several inches at 378 feet
from the pit, which is where the video survey ended. In addition, the outfall end of the pipe is at
least half full of sediment. Sediment lead results from IHDIVNAVSURFWARCEN sampling also
show that the lead has settled in the area between the end of the pipe and the actual IW87 sampling

point.
2.3 Analytical Data

Since the activity became aware of the problem from the NPDES sampling, numerous water and
sediment samples have been taken to help characterize this site, as discussed in Section 2.2. The
analytical resulits from samples taken by IHD-NSWC personnel and Halliburton NUS are
summarized in Table 1a and Table 1b and a map showing these sample locations is provided in
Figure 2-1.

Samples TCLP-A, TCLP-B, and TCLP-C are composite samples taken from three sample points (1,
2, and 3), which are staked at the site, and shown on Figure 2-1.

Sample point 1 is located at the actual IW87 sample location, which is approximately 35 feet from
the end of the Building 790 discharge pipe. Sample point 2 is located at the midpoint between the
IW87 sample location and the end of the discharge pipe. Sample point 3 is located at the end of the
discharge pipe.
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Samples TCLP-A, TCLP-B, and TCLP-C were obtamed by compositing sediment from sample
points 1, 2, and 3 at different depths. The results for these samples are 7.04 milligrams per liter
(mg/L), 13.2 mg/L, and 30.3 mg/L, respectively. These concentratxons are all above the TCLP
regulatory limit of 5 mg/L for lead.

Additional sediment and water samples were taken to better characterize this site. These results are
also summarized in Tables 1a and 1b. For example, sediment samples were taken at various
locations along the storm water drainage ditch to IW87. These results, which are negative for lead,
are also provided in Table 1a. The storm water drainage ditch lies above the IW87 underground
drainage system. These sample locations, A through F, have also been staked by IHD-NSWC
sampling personnel and are shown in Figure 2-1.

Water samples taken from the pipe flow were taken to determine if the high lead content was a result
of current operations. These samples were sent to Chesapeake Analytical Laboratory in Waldorf,
Maryland, where the samples were filtered using a 0.45 micron filter. The resulting filtrate was
analyzed for total lead. The analytical results, which are also summarized in Table 1b, show that
the discharges from current operations to this outfall do not contain lead.

11



TABLE 1la
Analytical Results of Sediment Samples for Lead

07/28/93 IHD-NSWC Point 3 Sediment 2060 mg/kg
07/28/93 IHD-NSWC Point 1 (IW87) {Sediment 291 mg/kg
07/29/93 IHD-NSWC Point 3 Sediment 568 mgrkg
07/29/93 IHD-NSWC Point 1 (IW87) (Sediment 1530 mg/kg
08/03/93 [HD-NSWC Point 3 Sediment 684 mg/kg
08/03/93 [HD-NSWC Point 1 (IW87) |Sediment 1110 mg/kg
08/04/93 IHD-NSWC Point 3 Sediment 2690 mg/kg
08/04/93 IHD-NSWC Point 1 (IW87) |Sediment 878 mg/kg
08/04/93 IHD-NSWC W86 Sediment <5.00 mg/kg
08/13/93 JHD-NSWC Bldg. 790 Pit  {Sediment 18,200 mg/kg
08/16/93 IHD-NSWC Bldg. 1463 Pit  {Sediment 14 mg/k
10/29/93 TCLP-A IHD-NSWC | Points 1, 2, and 3 [Composite (Sediment) 7.04 mg/L
(4 to 6 inch depth)
10/29/93 TCLP-B IHD-NSWC | Points 1, 2, and 3 |Composite (Sediment) 13.2 mg/L
(6 to 10 inch depth)
10/29/93 TCLP-C IHD-NSWC | Points 1, 2, and 3 |Composite (Sediment) 30.3 mg/L
(10 to 15 inch depth)
10/29/93 A IHD-NSWC Point A Sediment <17.8 mg/kg
10/29/93 B IHD-NSWC Point B Sediment <17.8 mg/kg
10/29/93 C IHD-NSWC Point C Sediment <17.3 mg/kg
10/29/93 D IHD-NSWC Point D Sediment <15.1 mg/kg
10/29/93 E IHD-NSWC Point E Sediment <17.0 mg/kg
10/29/93 F IHD-NSWC Point F Sediment <15.2 mg/kg
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TABLE 1b’
Analytical Results of Water Samples Taken for Lead

06/02/93 |IW87 Composite (NPDES)
07/21/93 |IW87 Composite (NPDES) 0.401 mg/L
07/27/93 _ |Bldg. 790 Pit Grab 4.430 mg/L
07/27/93  |IW87 Grab 0.985 mg/L
07/28/93 {IW87 Composite 0.142 mg/L
07/29/93 |IW87 Composite 0.165 mg/L
08/03/93  |[IW87 Composite 0.0924 mg/L
08/04/93 |Bldg. 790 Pit Grab 0.822 mg/L
08/04/93 |Pipe from Bldg. 775 in Pit at{Grab <0.100 mg/L
Bldg. 790
08/04/93 |IW87 Composite <0.100 mg/L
08/16/93 |Bldg. 1463 Sump Discharge |Grab <0.100 mg/L
10/06/93 |IW87 Grab (Water) <0.020 mg/L
10/19/93  |IW87 Composite (Water) <0.020 mg/L
10/20/93 |IW87 Composite (Water) 0.0308 mg/L
10/27/93 [IW87 Grab (Water, Acidified) 0.0797 mg/L
10/27/93  |IW87 Grab (Water, 0.45 Filter/Acidified) | <0.020 mg/L
10/29/93 {IW87 Grab (Water, Acidified) 0.878 mg/L
10/29/93 |[IW87 Grab (Water, 0.45 Filter/Acidified) |0.0316 mg/L
11/03/93 |IW87 Composite (Water, Acidified) 0.360 mg/L
11/03/93 |IW87 Composite (Water, 0.45 0.0259 -mg/L
Filter/Acidified)
11/04/93 JIW87 Composite (Water, Acidified) 0.180 mg/L
11/04/93 |I1W87 Composite (Water, 0.45 <0.020 mg/L
Filter/Acidified)
11/17/93 |IW87 Composite (Water) 0.194 mg/L
11/18/93 |IW87 Composite (Water, Acidified) 0.168 mg/L
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3.0 Identification Of Removal Action Objectives

3.1 Streamlined Risk Evaluation

The Navy, as the lead agency, must evaluate the need for a removal action per the criteria listed in
40 CFR 300.415(b)(1) and (2). Of the criteria listed, the ones of particular interest at this site
include: actual or potential exposure to humans, animals, or the food chain; actual or potential
contamination of the drinking water supply or sensitive ecosystems; high levels of contaminants in
soils largely at or near the surface that may migrate; and weather conditions that may cause the

contaminants to migrate.

Due to the risks posed by the contamination at this site, four exposure pathways must be evaluated,
in accordance with 40 CFR 300, Appendix D (b). These pathways, herein after referred to as
media, are soils and sediments, ground water, surface water, and air.

SOILS AND SEDIMENTS

The surficial sediments at the outfall end of the pipe are unconfined and the media is exposed to
continuous erosion due to the pipe flow. The immediate site is located in an industrial portion of the
facility, the Restricted Area, which, for the most part, is fenced in, except at locations where high
cliffs act as a barrier. In addition, due to the restricted access and strict rules on eating, drinking,
and smoking in the Restricted Area, no one has ever been observed resting or picnicking at the site.
Direct human exposure is not regarded as a significant threat.

The continuous washing of the sediment media by pipe and storm water flow also causes concern
with migration of the sediment to the pond. A potential exists for lead contaminated sediment
particles to impact benthic organisms and fish. This impact is almost negligible as demonstrated by a
round of biomonitoring fish sampling for lead in April 1994. Lead was detected in two of the
species whole fish analysis (carp and bullhead catfish), but was below a quanifiable amount (<0.2
ppm fish). The lead concentrations in the other species, Pumkinseed, was below the detection limit.
Lead concentrations in the liver tissue of two painted turtles averaged 0.5 ppm. As a reference for
comparision, a Maryland Department of the Environment Study (MDE, Basic Water Monitoring
Program Fish Tisue Analysis, 1985) reports a range of average lead concentrations in fish tissues
from 0.6 ppm in Blue Crab up to 4.3 ppm in Redbreast Sunfish. While many different species were
sampled, this is the reported range from that study. All the fish sampled in the study were whole

fish analysis.

It must be noted that the subsurface soil surrounding the pipe has a potential, via entering the pipe,
to contribute to surface sediment contamination. Due to the uncontrolled nature of the contaminants
in this media coupled with the constant washing by surface water, regardless of the unlikelihood of
direct human contact, the Navy feels this pathway warrants mitigation measures. See also the
surface water pathway for how this source has been demonstrated to impact the surface water.
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GROUNDWATER

The most direct ground water at the site is in the form of a shallow, unconfined water table aquifer.
The site is bounded to the south by the Mattawoman Creek and more directly by the stream at the
outfall and the pond downstream from the outfall. Due to the presence of wet, seep areas, it is
likely that the shallow ground water discharges to the surface water system (stream, pond and
Mattawoman creek). In this respect, the Mattawoman Creek acts as a hydrogeologic barrier that
isolates the shallow water table aquifer system on the Indian Head peninsula from similar upland
areas, such as the southern shore of the Mattawoman Creek (Hiortdahl, 1990). The nearest potable
water wells (PW) to this site are PW 17 and 18, which are located approximately 3200 feet from the
site. PW 17 and 18 are screened at about 300-400 feet below ground surface. Because the shallow
groundwater probably discharges directly to the surface water and no potable wells are likely targets,
this pathway is not viewed by the Navy as warranting a mitigating measure at this time.

SURFACE WATER

The area surrounding the site is rich in surface water bodies and natural resources. The site is a
contributing source of water for a stream originating with a storm sewer outfall below Building 766
and ending in the tidal pond 100 yards downstream from the site. This pond drains directly into the
Mattawoman Creek about 1300 feet downstream from where the stream enters the pond. The
Mattawoman Creek is used for recreational fishing and boating. In addition, it has been the subject
of the Navy funded Mattawoman Creek/Surface Warfare Center Mercury Monitoring Study (U.S.
Fish and Wildlife Service, 1992) due to IR Site 8, which is currently undergoing a removal action.

Potential for impacts of the downstream aquatic life has been demonstrated by the exceedance of
Federal and State Ambient Water Quality Criteria as provided in the NDPES permit. Possible
impacts could be to wildlife, sensitive wetlands, and possibly recreational fishers. While no impacts
to the fish have been detected in sampling to date, the Navy concludes that surface water is a valid
pathway of concern which warrants mitigation measures.

AIR

The air pathway is only of concern when either fugitive dust emissions or volatile compounds are an
issue. Due to the non-volatile nature of lead and the fact that the continually wet sediment is not a
source of dust, the Navy does not consider the air pathway to be a concern which warrants any
mitigating measures.
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3.2. Applicable or Relevant and Appropriate Requirements (ARARS)

The ARARSs for the pathways of concern are those cleanup standards, limitations, criteria, and
substantive requirements promulgated under federal environmental or state environmental or facility
siting laws, that either specifically address a contaminant, remedial action, location, or other
circumstance found at a CERCLA site (applicable), or while not "applicable” to a contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at a CERCLA site so that their use is well suited to the site
(relevant and appropriate)(40 CFR 300.5 Definitions).

The Maryland Department of the Environment (MDE) was contacted (Lemaster, oral
communication, March 29, 1994) and requested to provide guidance as to all ARARs for surface
water and soil media with lead contamination. The ARARs discussed are provided in this section.
Further research is being conducted by the MDE and will be provided to the Navy as information

becomes available.

In addition to ARARs, other guidance and regulations may be classified as guidance "To Be
Considered" (TBC). TBCs are also identified in this section to aid in the development of removal
actions and in establishing the cleanup levels of contamination.

The ARARs and TBCs are presented in Table 2. Reference materials for the NPDES ARAR is
included in Appendix A while some of the other cited ARARs are provided in Appendix B.
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TABLE 2
ARARs and TBCs

Federal Safe Drinking
Water Act, MCL

15ug/l water

This action level is if over 10% of potable
samples are exceeded.

From 40 CFR 141. Is not appropriate at this
site due to no potable concerns.

Federal Ambient
Water Quality Criteria

82ung/l for maximum
concentration fresh
water

AWQC, developed under CWA, are designed
for the protection of marine life and human
food chain.

From 40 CFR 131.36 More appropriate than
MCLs when surface water impacts are the
concern.

MDE NPDES Permit

82pg/l water

The actual permitted limit for this site.

From MDE NPDES Permit #MD0003158 88-
DP-2515. This is applicable to the site.

and Recovery Act

Resource Conservation

S mg/l in leachate

This is the Lead hazardous waste criteria as
established in 40 CFR 261 as an D008 waste.

This regulatory value is commonly refered to
as TCLP analysis and values,

Guidance Risk-based
Level for Lead

200 mg/kg soil

Under this level, soil lead is judged to be non-
bioavailable to humans.

From the Phase II S.1. (Ensafe, March 4,
1994). The level was provided by USEPA
Environmental Criteria and Assessment Office
via oral communication.

Soil Lead Cleanup
Guidance

500-1000 mg/kg soil

USEPA recommends an interim cleanup level
for residential CERCLA sites. This is from the
Uptake Biokenetic Model the EPA uses.

The Uptake model uses the scenario of
bioavailability of lead to human blood serum
levels from a risk viewpoint.

INOAA Screening
Values for Lead

35 mg/kg (effects
range low)

This concentration is used by EPA Region 4 to
screen if lead levels in sediment warrant
further investigation. The ER-L value, which
is a NOAA generated concentration limit, is
the level to which aquatic life have been
subjected to without any adverse effects.

The concentrations are acknowledged by
Region 1V to be "dynamic" in nature. The
Region uses sediment values compiled by the
National Oceanic and Atmospheric
Administration (NOAA) during the interim
until the Federal sediment quality criteria for
the protection of aquatic life are developed.

Soil Background

To Be Determined

The estimated range in the Eastern US is 10-50
mg/kg with a mean of 22 mg/kg.

These levels will be determined by the Navy.
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3.3 Identification Of The Removal Action Scope

As mentioned in Section 3.1, the Navy, as the lead agency, must evaluate the need for a removal
action per the criteria listed in 40 CFR 300.415(b)(1) and (2). Appropriate removal actions, as
stated in 40 CFR 300.415(d) and 300.415(d).6, include "Excavation, consolidation, or removal of
highly contaminated soil from drainage or other areas-where such actions will reduce the spread of,
or direct contact with, the contamination. "

The scope of this removal action is to address the source of the known impacts caused by on-site
contamination. This known impact is the exceedance of the NPDES permit level at the IW 87
outfall pipe. A removal action by definition is a short-term, immediate action taken to address
releases of hazardous substances that require an expedited response (OPNAVINST 5090.1A).
Addressing the source of contamination will eliminate the imminent threat posed through the surface
sediment and surface water pathways, including the NPDES violations for lead at this outfall.

At this site, the source of contamination affecting the two media of concern include all sediment
contaminated with high levels of lead. This sediment includes that which is at the NPDES sampling
location and everything contributing sediment through transport to that location. This means the
sediment within the pipe and pit and along the thirty foot open drainage channel.

In addition, the open channel is subjected to swift moving water, up to 77,556 gallons per day as
measured by IHDIVNAVSURFWARCEN personnel, which aids in the migration of the
contamination. As stated in section 3.1.4., this flow comes from the pit at Building 790, Building
1463, and area stormwater runoff. The pipe is approximately 700 feet long and runs from a brick
lined pit beside building 790 to the outfall invert. A video survey performed on the pipe on January
31, 1994, revealed that the pipe contained some sediment throughout the entire length of the pipe.
However, the sediment was significant from a volume perspective along the bottom 300 feet, since
the camera was unable to travel more than 378 feet down the pipe due to the large sediment
deposits. The survey also revealed that groundwater was infiltrating into the pipe at joints along the

length.

The sediment downstream from IW 87 is also contaminated by lead as demonstrated by recent
sampling by Halliburton NUS in the Report on April 1994 Biomonitoring. While this will be
examined in future study, such as further biomonitoring for lead, the downstream sediment is
considered out of the scope of this removal action.

18



3.3.1 Estimated Extent Of Contamination

All sediment inside the pit at the corner of Building 790 and in the open channel is considered to be
contaminated with lead. The sediment inside of the pipe may also be contaminated with lead,
although that sediment has not been sampled. However, the stream beyond the confluence of the
outfall is not considered to be part of the source but a receptor and is out of the scope of the

™ 1 Artinn
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The Navy anticipates that the majority of the sediments in the pipe, pit, and at the outfall will meet
the 40 CFR 261 definition of a hazardous waste by being "leachable" when subjected to TCLP
analyses after the sediment is removed and is being managed. Therefore, for estimation purposes

oot dnemnd oo oo

pertaining to disposal options, all of the sediments to be removed will be considered hazardous
waste, However, samples will be taken during the removal action to determine what quantities are
actually hazardous waste. The exact method of hazardous waste determination, both in type of

analysis and frequency of sampling, will be made during the removal action per MDE requirements.

Pipe Volume=nr2l, where r=pipe radius (feet),
and I=pipe length (feet)
= (3.14)x(1 foot)2x(700 feet)

LA AL A N VAV S i v

= 2,200 cubic feet
82 cubic yards

Assuming the plpe is 1/3 full of sediment,
Volume to be Removed = ~30 cubic vards sediment

MATIIMTNAY

OUTFALL
Assuming Length = 30 feet
Width = 6 feet
and Depth = 3 feet

Volume to be Removed = length x width x depth
= 30 feet x 6 feet x 3 feet
= 540 cubic feet
= 20 cubic vards sediment

=g

T
41K

Assume <1 cubic vard of sediment




TOTAL
51 cubic vards sediment
Assuming all waste will be disposed
of as Hazardous Waste.
Note a density estimate is provided in section 5.1,
Disposal of non-hazardous soil.

WATER
An unknown amount of water may need to be containerized during the
removal. For estimation purposes, assume we will generate
25.000 gallons of contaminated water.

3.3.2 Contaminant Specific Goals

While the scope of the removal action is defined as being from the pit to the end of the open
channel, the goals for this removal action will be based on the soil bioavailability concern with
downstream water life and with the Clean Water Act which also concerns the downstream life.
These are the concerns the Navy feels are most applicable and relevant to this site.

The sediment from the outfall end of the pipe to the confluence of the stream has demonstrated a
leaching characteristic by failing the TCLP analysis for lead. This sediment shall be removed. The
sediment inside the pipe and in the pit shall also be removed as that sediment should exhibit the same
leaching characteristics as the outfall sediment. Within the boundaries of sediment requiring
removal, the sediment will be removed until such a time as that area poses no potential threat to
aquatic life. The most appropriate standard without performing a detailed bio-toxicity study is the
NOAA screening guidance of 35 mg/kg. The level may be more conservative than what is required,
but the imminent nature of the contamination at the site does not allow for the time necessary to
perform a site specific bio-toxcity test. Using the NOAA guidance will ensure that the site is
cleaned to a level that has no detrimental effects to aquatic life.

Any water generated by this action shall be cleaned to a concentration of less than 82 pg/l before
being released. The potential for water to be generated would come from dewatering the soil before
disposal and the pit/pipe cleaning operation. The water inflow to the pit at Building 790 and the
water from the sump pump at Building 1463 shall be diverted during the removal so no storm water
should be encountered. No water generated is anticipated to be characterized as hazardous waste
and treatment may consist of settling the suspended solids out of the water and removing the water
from the settled particulate matter. In the case that any water generated is characterized as a
hazardous waste, IHDIVNAVSURFWARCEN has the capability to treat this water in a tank on-site
at Building 497, as approved by the MDE, by flocculating the lead out of solution (Figure 3-1).

20



T >
Figure 3.1
J—— Reapent
k “e . P Eflsen
Crcancey . T
Re2onon ... narnTatNt
tor hysreaise | eed  fm e e LRI
Potess) Carffizasion
PU AL I
A RurpertAsouon
i
Grouns Watet i Sher
l Ovestiow
1 — —
I Frse
|
L Stuzpe
Ssins Finer Ll Thizkening
12 Deposal
Generel Schemalic of Metzls Precipliztion Process Sooren; anhe D, L, v

3.4 Removal Action Schedule

The removal action was initiated during the federal fiscal year ending on September 30, 1994, but
only to the point of retaining the services of an environmental construction firm to develop the
detailed workplan, which will include a construction schedule. The actual construction will be done
in the winter and spring of 1995. This could possibly be delayed until the summer to take advantage
of drier conditions. Once the construction schedule is availanble from the contractor, it will be
made available to any interested parties.
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4.0 Identification And Analysis Of Removal Alternatives

There are several alternatives for the cleanup of this pipe and outfall system which may be feasible.
The identified alternatives are as follows:

No Action

Abandonment of the pipe with removal of sediments
in the Pit and at the Outfall

Removal of sediment from pit, pipe, and outfall.
Removal of sediment as above with pipe relining.
Removal of sediment as above with pipe abandonment.
Removal of sediment as above with removal of the pipe.
Stabilize sediment in place.

Other methods of containment of sediment in place.

In situ soil flushing.

0. Soil washing.

D =
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Each alternative will be discussed in the following section. The discussion will include a technology
description with reference, an estimate on the implementability and the effectiveness of the
technology for the site, and a generalized cost estimate.

Alternative 1 - No Action.

The no action alternative is not deemed appropriate at the site. The regulatory implications of not
addressing the NPDES outfall non-compliances and also the knowledge of the sediments having
failed a TCLP analysis leads the Navy to disregard this alternative without any further analysis.

Alternative 2 - Abandonment of the Pipe with Removal of Sediments in the Pit and at the
Outfall

The items of work associated with this alternative is grouting the pipe with cement or a
cement/bentonite slurry mixture which would cure, effectively abandoning the pipe in place,
installing a new outfall system, and excavating the soil at the pipe end.

This alternative could also be easily implemented. The effectiveness of this alternative is
questionable. This is because the alternative leaves a suspected hazardous waste in place inside the
pipe. This does not accomplish the strict goal of removing a source of contamination. The
alternative is viewed as being unacceptable by regulatory agencies.

The cost of this alternative would include installing a new outfall for the pit at the beginning of the
pipeline. The pit would serve as the sump for the new system and would therefore require cleaning.
After preliminary review of the sites topographic relief, there appears to be two alternative points
much closer to the pit and Building 790. This undoubtedly would require some lift as the elevation
of the pit is considerably lower than the surrounding area but this is not anticipated as posing any
technical problems. The general cost for this new system is from $75,000 to $100,000
(Memorandum, Review Comments, Frank Tiscione, 29 April 1994). Seventy five thousand dollars
will be used in this EE/CA for estimation purposes.
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The Navy intends on excavating the bottom 50 feet of pipe. Therefore, the volume estimate of
cement needed for the inside of the pipe is based on using a two foot inside diameter and 650 foot
length for the pipeline that would be left in place. This volume corresponds to approximately 76
cubic yards of cement. After discussion with engineering estimators (Allen Wilson, Code 04,
Personal Communication, March 31, 1994) the current cost associated with cement in Charles
County runs about $50/yard with some additional costs for delivery bringing the total cement cost to

$5,000.

In summary, the costs associated with this alternative are the costs of the alternative outfall, the end
of pipe excavation, and raw material; cement, clay, wood forms, etc., and the delivery cost. These
costs are estimated as follows:

Excavation and fill of the outfall end sediment ~$ 5,000
Grouting the Pipe* ~$ 5,000
Construct a sediment trap ~$ 2,000
Clean pit ‘ “$ 5,000
Containment/treatment of water ~$15,000
Containment and Hazard Classification of Soils ~$ 4,000
Installation of a new Qutfall ~$75,000
Other associated cost** ~$10,000
Mobilization/Demobilization ~$15.000
TOTAL $136,000%*

* Other associated costs include building an access to the outfall end, any testing required by
the contractor, site management costs, etc.
** This cost does not include disposal. Disposal costs are discussed in Section 5.0

Alternative 3 - Removal of Sediment from the Pit, Pipe, and the Outfall End of the Pipe.

The outfall sediments would be removed using traditional excavation techniques while the pit would
be manually cleaned of sediments. There are several methods to remove the sediments from the
pipe. The methods that will be addressed here are mechanical and washing methods (EPA,
Operations and Maintenance of Wastewater Collection Systems, 1987). The 24" pipe has sediment
in it from little to none at the beginning to almost totally full (4"-6" freeboard) at the outfall end.
The pipe has a manhole access approximately 350 feet along the 700 feet of pipe. While most of the
length of pipe is from 20 to 25 feet below grade, approximately the last 50 feet at the outfall end is
very shallow below grade. The sediments at the end of the pipe may be removed along with this 50
foot portion of pipe. This would allow for the construction of a sediment trap to collect additional
sediments removed from the rest of the pipe.

The sediments from the majority of the pipe may be removed using mechanical means. Different
methods of mechanical means include power rodders, power buckets, and hand push rods. Power
rodders use a steel rod to push or pull various cleaning instruments through the pipe. It is unknown
to the Navy if any devices are available to clean pipes in excess of 12" diameter. Power bucketing
uses tools such as clamshell buckets and "porcupines” (Figure 4-1 and 4-2), which are pulled
through the pipe and collect debris. Porcupines are very effective in removing debris like roots but
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are also hard on the pipe. Hand rodding is similar to power rodding and in fact, is typically
available to power rod crews as a backup in the field. These methods are very effective but in
general should not be used for routine cleaning as they are all hard on pipelines.

Another means to remove sediments from the pipe is using hydraulic methods. Traditional sewer
cleaning techniques using water involve devices such as scooters, balls, high velocity cleaning
machines, and flushing. Balling involves pulling a device (Figure 4-3), through the pipe which may
be inflated to fit the inside diameter of the pipe. Flush water is also used in this approach. This
method may not be adequate by itself if roots and other obstacles are too numerous. High velocity
cleaners use a self-propelled nozzle and high pressure water to scour the pipe (Figure 4-4). This
method may remove some of the root material that may be in the pipe. Flushing generally only does
a good job of cleaning sewers when only floatables are encountered, not grit or other heavy solids.
A scooter operates similar to balling except the device is a frame on small wheels with a metal shield
and rubber flange at the front of the frame. Flush water is also used in conjunction with scooters.
Scooters are particularly effective at removing root debris.

In general, hydraulic methods are to be considered first with routine pipeline cleaning but will not
remove heavier root mass from pipe lines.
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Figure 4-2 Porcupine and Swab
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Figure 4-3
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Figure 4-4 High Velocity Cleaning Operation




The actual method would be left to the erhoval ontractor but some combination of these methods

would provide for removal of the contaminated sediments. Also several iterations of cleaning would
likely be necessary.
Table 3 shows the relative TART

. . . TABLE 3
effectiveness of the possﬂble solutions Effectiveness of Solutions

PRI SR N PR JUgRRpRPTES N —
(v} UlllClCllt PlUUlClllb .lllC 1 LECL UIC

size of the box in the square, the more SOLUTICN

70 Emergency | Grezse | Rocis | Send, | Ocdors

effective the solution is for a particular LS |ETEEETY ARSI PR e

FRACSLEM Eiwejetyel 1) ~ .
problem. One problem may have | Debris
several effective solutions and another
perleul may ha‘v’u OI‘L}." cne p0351b‘xe Sezhing? r'/\—'.Q r(-——’i;-<‘ E—_X,
solution. T _ _

Velosity > —

Cieaning = /)<1 g C/

These methods are very applicable to :
the site. In fact, if there was not any Flushing —

concern with the lead cantaminatinn
S Al Wl Al YV ALLIL LilWw iAWwidAd UU‘&‘“L“.LI‘“L‘ULJ,

Sewer B
the Navy would not even evaluate any Scomters == e
other alternatives to removing the Sooe _
sediments from the IW87 pipeline. Mizchines, _ . =

. . - . SLrEDEIS him—

With two pipeline access points, at the —

rower -
pit and the single manhole, the entire Aogcers =< = | =
plpehne may be accessed by most
. S : . ST 11 i Hend ——— -
types of equipment available. There Aocs <] | e ==

are two concerns that must be P — ‘ ]

addressed with this alternative: 1 Kites, tires, bags, parachutes, scooters, and cones are
commonly used instead of balls in large sewers (greater than

generation of significant nuanunes of 24 inches in diameter) with similar results.

water; and access to the outfall end of

the plpc All wash water would 2 Power rodders and high velocity cleaners may be faster (if

available) under certain conditions.

require initial containment and
sampling pending either treatment and
release or off-site disposal. Collection of sediments at the outfall end of the pipe and actual removal
of th b ttom 50 foot secuon of plpe hn will re qu1 re some vehicle access to the outfall. All other

This alternative will treat the pit and surface sediments from the pipe to the confluence of the
streams very effectively. The inside of the pipe will be sufficiently addressed in terms of loose
sediments, but it may be impossible to ascertain if the inside surface of the plpc has been adequately
decontaminated. The pipe will also be subject to future sediment buildup. It is not clear what level
of lead contamination that remained on the interior of the pipe is acceptable in terms of risk to the
biota downstream. The last concern is that subsurface soils surrounding the pipeline, if
contaminated, will be left with a significant migration pathway by entering the pipe and migrating

downstream. While these risks are not quantifiable, they are definitely undesirable.

The construction of an adequate sampling point for the NPDES outfall would increase the costs for a
sediment trap from alternative 2. This sediment trap would most likely be left in place permanently
and serve as the sampling point.
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The costs are estimated as follows:

Excavation and fill of the outfall end sediment "$5,000
Excavation and fill of 50 feet of pipe and sediment “$15,000
Construct a sediment trap ~$ 5,000
Clean pit ~$ 5,000
Clean Pipe @ $5.50/foot* - 7$25,000
Containment/treatment of water ~$15,000
Containment and Hazard Classification of Soils ~$20,000
Other associated cost** ~$25,000
Mobilization/Demobilization. ~$15.000
TOTAL $130,000% %+

* Cleaning the pipe unit cost is for one pass. The Navy assumes six passes would be necessary
to adequately clean the pipe.

«* QOther associated costs include building an access to the outfall end, any testing required by
the contractor, site management costs, etc.

#%* This cost does not include disposal. Disposal costs are discussed in Section 5.0

Alternative 4 - Cleaning Pipe as above with Pipe Relining.

The only additional item of work associated with this aiternative as compared to Alternative 2 is the
insertion of a pipe liner. While there are several methods to reline utility pipes, the "in situ form"
technique will be discussed (Figure 4-5). This technique entails running a flexible "sock" of the
lining material through a cleaned pipeline. The sock is then filled with water that is greater than
160°F. This heat causes the flexible sock to form into the final product, a rigid polyester/fiberglass
liner that conforms to the inside surface of the original pipeline. The end of the sock is then cut and
trimmed to align with the pipeline end and the water is drained out of the relined pipeline.

This technique seems to be implementable at the site. The sock would be inserted from the pit end
of the pipe and go all the way to the outfall end. The manhole in the middle of the pipeline would
be accessed at a later time by cutting and inserting a tap, if necessary. This would certainly improve
flow through the pipe line and help to insure that soils from around the original pipe would not enter
the pipeline and migrate downstream, probably eliminating all future risk posed by this scenario.

The cost of this technology varies depending on size of pipe and length to be relined. From a
manufacturers pamphlet, an average unit cost of approximately $104/foot was determined but this
was using 1989 data. The calculated total with this site, 650 feet of pipe after the end fifty feet are
removed, is $68,000. There would also undoubtedly be some expense in mobilization, time value,
and economies of scale (or lack of scale). Therefore, a more realistic estimate would be $100,000-
$125,000. This would cost, in addition to the $130,000 from alternative 3, a total of about

$255.000.
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Figure 4-5

STAGE 1

. START OF
" \VERSION

STAGE 2

INVERSION
HALF COMPL

STAGE 3 .

INVERSION
COMPLETE .

CURING PROCESS)

Installing Insituform®

How Insituform’
Is Installed

Stage 1

A special needled felt reconstruction

tube, Insitutube®, with a plastic coating
on the outside is custom engineered

and manufactured to fit the damaged pipe.
The Insitutube is positioned at the opening
of the old pipe through an existing man-
hole. Water pressure is used to push the
Insitutube through the damaged pipe.

The special felt material, which is saturated
with thermosetting resin, is pressed firmly
against the walls of the old pipe.

Stage 2

The weight of the water inverts the
Insitutube into the damaged pipe, turning
it inside out as it makes its way through
the length of the old pipe. Because the
Insitutube is flexible, it can negotiate
bends, offset joints, changes in size, diam-
eter and elevation, and span missing
sections. The water pressure keeps the
Insitutube pressed tightly against the walls
of the old pipe, eliminating annular space
and pushing any remaining water forward
and out of the pipe.

Stage 3

When the Insitutube is inverted to its
specified length, the water in the line is
recirculated through a heat source. The
hot water cures the thermosetting resin,
causing it to harden into a structurally
sound, jointless Insitupipe™. The ends of
the Insitupipe are then cut off and lateral
service is restored to the line by a remote
controlled Insitucutter™. All this is accom-
plished without excavation.
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Alternative 5 - Cleaning the Pipeline as in Alternative 3 with Abandonment of the Pipeline

The only additional item of work associated with this alternative as compared to Alternative 3
includes grouting the pipe with cement or a cement/bentonite slurry mixture which would cure,
allowing the pipe to be abandoned in place.

This alternative could also be easily implemented and is considered slightly more effective than
relining the pipe because there would be no preferential pathway back into the pipeline (and outside
the liner) by the surrounding groundwater. However, an alternative outfall would need to be
installed as in alternative 2.

The costs associated with this alternative are the costs of alternatives 2 and 3. These cost are as
follows:

Excavation and fill of the outfall end sediment ~$ 5,000
Construct a sediment trap ~$ 2,000
Clean pit ~$ 5,000
Installation of a new Qutfall ~$75,000 to $100,000
Containment/treatment of water ~$15,000
Excavation and fill of 50 feet of pipe and sediment ~$15,000
Clean Pipe @ $5.50/foot ~$25,000
Containment and Hazard Classification of Soils ~$20,000
Grouting the Pipe ~$ 5,000
Other associated cost ~$25,000
Mobilization/Demobilization. ~$15.000
TOTAL $207,000 to $232,000

Alternative 6 - Cleaning Pipe as in Alternative 3 with Removal of the Pipe

The only additional item of work associated with this alternative as compared to Alternative 3 is the
removal of the entire existing pipeline in addition to the bottom fifty foot portion. This alternative
would allow for removal of all potentially contaminated soil surrounding the pipe.

The alternative has questionable implementability. There are several factors that would possibly
affect using this alternative. The majority of the pipeline is very deep, making trench boxes
necessary. Occupational Safety and Health Administration (OSHA) regulations would prohibit
shoring and sheeting at this depth unless the sides were cut back to an impractical slope. Even with
all the side slopes secured as much as possible, this operation would pose considerable risk to
workers. Another factor affecting this alternative is the presence of a potential future National
Historical Register Site located in the vicinity of the pipeline. The Indian site has been proposed for
listing on the Historical Registry and the facility Natural Resources Department anticipates listing in
the very near future (Jeff Bossart, Personal Communication, March 10, 1994). The sheer volume of
excavation on the slope at the site would make the quantities difficult to manage at best. In terms of
effectiveness in cleaning the site, this alternative will definitely eliminate all risks associated with the
sediment/surface water risk pathways.
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The pipe would still be cleaned as in Alternative 3 to minimize the spread of contamination because
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the Navy dnuupdlcs that the sediments inside the Pipe will be the most contaminated. The
additional costs will be with the excavation of 650 feet of pipe line and the surrounding soil. The
costs associated with this action are difficult to ascertain from reference material included in
Appendix C (Richard Engineering Services, 1992) because the depths involved are beyond typical

mdustry excavations for utlhty lines. The costs presented here are an extrapolation. The equipment

AT A8 DNanl- “w LN /10 7% H iQ 1 p
cited is a CAT 235 Back hoe with 3660mm/12" stick with two p;ece boom. This is the Gﬁ}y

equipment with a depth capacity greater than twenty feet. Note that by using this type of equipment,
trench boxes cannot be used and the side slopes must be much more shallow to allow for stability.

Volume calculations and information reg ardmg th1 tas are provided in Appendix C. For
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PIT, PIPE, AND OUTFALL CLEANING
= $130,000 (from alternative 3)
PIPE REMOVAL

A 1-1/2:1 Anole of Repose is reguired
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650 feet at an average depth of 20 feet must be excavated,
One foot diameter of contaminated soil around the pipe must be removed, and the pipe must
be cleaned before disposal.

Total Unit Cost for excavation is $8/cubic yard
Total Volume = 16,850 cubic yards

aAJvGa ileiii AW, 0OV LU [+ 388 o]

Total Contaminated Amount = 230 yards.

Cost for Excavating to Pipeline
= 16,850 cubic yards X $8/cubic yard
= $134,800
ALLATION
=$75,000-100,000(from alternative 2)
SUBTOTAL = $339,800-$364,800

Note that there are additional costs associated with the pipe removal portion of this option. The cost

L s A e Tane P R ey Tans) thhn snemant termneal A€ tha nina and rlaaning

will arise from uav'iug 10 Ci€an \aLCcuu ciean) the remo ved yxyc, umyuom 01 the pipe and cieaning
residues, and the 230 cubic yards of assumed contaminated soil. The Navy believes this could

increase the cost of pipe removal significantly, possibly up to $500,000
Alternative 7 - Stabilize the Sediments in Place

This alternative was reviewed for technical feasibility from a Remedial Action Tech Data Sheet
(NEESA Doc. #20.2-051.2, 22 February 1992). Stabilization and solidification waste treatment
processes involve the mixing of specialized additives or reagents with waste materials to reduce
physically or chemically the solubility or mobility of contaminants in the environmental matrix.

While stabilizing metal contamination is a very successful technology, the handling of small

quantities of surface soils is still best done through removal and off-site disposal. The fact sheet
included several potential limitations such as in homogeneities in the contaminated media and future
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wet/dry and freeze/thaw conditions
for the stabilized media. These
potential limitations are present at the
site. The additional physical
condition of surface erosion also
contributes to the uncertainty of
using this technology. There would
be at a minimum a long term
monitoring program required to
ensure the migration of lead
contaminated particles was not
occurring.

The sediments in the pit and the
pipeline would still require physical
removal from their current locations
to allow for stabilization. The
pipeline would then have to be
cleaned, relined, and/or abandoned
just like in the previously mentioned
alternatives. Stabilization may be
appropriate for the disposal of
contaminated sediments but the
technology is not viewed as very
applicable in situ.

Alternative 8 - Containment in Place

FIGURE 4.6

Reapen!
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Auger/Caisson In Situ S/S System

This alternative would consist of some form of capping or lining and is only applicable to large

surface areas or subsurface volumes of contaminated soils, such as a landfill.

The site cannot be

built up in terms of elevation and still function as a storm water outfall. The unusual shape and

small surface extent of the contaminated area does not allow for covering the contaminated zone. It

is reasonable to assume that some or all of the sediment within the pipe fails the TCLP hazardous
waste criteria as previous samples have indicated. Therefore, any alternative considered must

address removal and proper disposal of the pipe sediment. To contain sediments in the pipe fails the

intent of this removal action. This alternative will not be evaluated further due to these

inadequacies.
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Alternative 9 - In Situ Soil Flushing

FIGURE 4-7 In Situ Soil FlLshu-g
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This alternative was reviewed for technical feasibility from an Engineering Bulletin (EPA/540/2-
91/021, In Situ Soil Flushing, October 1991). In situ soil flushing is the extraction of contaminants
from the soil with water or other suitable aqueous solutions. Soil ﬂushmg is accornphshed by

ina the avtractinn media thranoh in-nlace cnile 11¢ina an inierts
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This alternative is applicable to subsurface contamination and is not particularly useful for surface
contamination. Since this technology is not appropriate for this site, it will not be considered
further.

Alternative 10 - Soil Washing

This technology is a water-based process for mechanically scrubbing soils ex-situ to remove

undesirable contaminants. The process removes contaminants from soil in one of two ways: by
dmcnlvmo or mcnendmo them in the wash solution (whmh i later treated hv traditional waste water

treatment methods) or by concentrating them into a smaller volume soﬂ,through simple particle size
separation techniques (similar to those used in sand and gravel operations). This technology is very
applicable to metal contamination.

This technology can be readily implemented at the site. The basic process of getting the soils out of
the site for the washing is the same as for all of the other alternatives. Because this technology is
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more applicable as a disposal means, it will be evaluated in Chapter 5, Identification and Analysis of
Disposal Alternatives. N

5.0 Identification and Analysis of Disposal Alternatives

The generation of waste is unavoidable when conducting a cleanup of a contaminated site. At the
IW87 site, regardless of the removal action method chosen from Section 4.0, waste will be
generated. As estimated in Section 3.3.1, the following approximations of waste will be generated
from this removal action:

51 cubic yards of hazardous waste, and

25,000 gallons of contaminated water.

5.1 Disposal of Non-Hazardous Waste Soil

Nonhazardous, solid waste can be disposed of by placing the contaminated solid in a contained
location, in such a way as no lead would able to leach out of the solid. Based on previous work
performed at IHDIVNAVSURFWARCEN that is similar to this in nature, a location must be found,
a placement plan (with engineered drawings) for the construction work must be written, and the
actual job of removal and placement must be performed. The assumption that all soil/sediment
removed from inside the pit, pipe, and outfall is hazardous waste will be evaluated for
predetermined volumes of the removed waste as the waste is excavated. It is anticipated that these
volumes will be in the form of either 55 gallon drums or some cubic yardage per hauling truck
(every five yards, for example). The cost of this type of disposal, if the disposal can occur
concurrently with other actions at IHDIVNAVSURFWARCEN is not anticipated to exceed $10,000.

Another option for the disposal of nonhazardous, solid waste is disposal through the Department of
Defense's Defense Reutilization and Marketing Office (DRMO). As discussed with Mr. Robert
Steves of the IHDIVNAVSURFWARCEN Property Disposal Office (Personal Communication,
April 8, 1994), nonhazardous, solid waste will cost $0.24/pound to dispose of in bulk form, i.e., by
the truck load. If the solid waste is in 55-gallon drums, the cost to dispose of the contaminated,
nonhazardous soil through DRMO will be $0.49/pound. For estimation purposes, the bulk method
will be used. Assuming that there are 1.5 tons per cubic yard, disposal will cost $720 per cubic
yard.

5.2 Disposal of Hazardous Waste Soil

To dispose of hazardous waste through DRMO, it must be contained in 55-gallon drums. The cost
to dispose of this waste is $0.47/pound, or $1,410 per cubic yard. Therefore, disposal of 51 cubic
yards of drummed lead contaminated hazardous waste will be $71,910.

There are two on-site treatment techniques for the type of waste that will be generated by the
removal action, soil washing and soil stabilization. Soil washing, as mentioned in alternative 10 of
Chapter 4, is judged to be very applicable to this waste. The technique will be evaluated for
effectiveness, ability to meet ARARs, and cost.

36



The method has been very successful in treating metal-contaminated soil. The EPA judges the
technique to be especially good in sandy soil conditions. The vendors equipment cited in the
reference material (EPA/540/2-90/017, Engineering Bulletin-Soil Washing Treatment, September
1990) can handle flow through rates of up to 20 tons/hour but at that rate up to 4 acres is required.
The reference material is not clear as to what the smallest, tractor trailer mounted units might take

up in acreage but this is not anticipated to be a problem.

Figure 5-1 Aqueous Soil Washing Process
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The main concern surrounding this or any on-site treatment technique for hazardous waste soil is the

ARAR of 35 mg/kg or background from section 3.3.2. From the reference material, treatment
efficiencies ranged from 70-90%. With the concentrations (from Table 1.A) ranging from <35

mg/kg to 2690 mg/kg and a mean of 1090 mg/kg, the corresponding post treatment concentrations

would range from 0.5 to 807 mg/kg with a mean of 218 mg/kg. This would not allow for
replacement of the treated soil back onto the site. The soil would still require off-site disposal.

r—
-]

The cost of this alternative was stated to range from $50 to $205 per ton by the reference materiai.

This cost is assumed to be for Iarge scale operations that would take advantage of economy of scale.

The alternative cost for this site's estimated 51 cubic yards of contaminated soil is amiapatEu to be
cost prohibited for the removal action.

The other on-site treatment alternative, soil stabilization, is also viewed as an applicable technique.
This technique is similar to alternative 7. The stabilizing equipment necessary for ex-situ treatment

IDEVWADRCDON &
are a mixer, grader, and pug mill. JTHDIVNAVSURFWARCEN has experience on a previous

removal action where silver contaminated soil was stabilized and placed back onto the site in a
secure fashion. Because of this experience, the Navy anticipates that this treatment alternative will
not be practically feasible for the small quantities that will be generated by this removal action.
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5.3 Disposal of Contaminated Water

If the water generated from this activity contains less than 82 ug/l, the water will be released to the
outfall as a permitted discharge per the outfall NPDES permit.

As previously mentioned, all lead contaminated waste water can be treated on-site. However, for
comparative purposes, costs for off-site disposal were also calculated. The unit cost to dispose of
wastewater containing less than 5 milligrams per liter (mg/L) of lead through DRMO is
$1.14/pound. The unit cost for disposing of waste water containing more than 5 mg/1 is
$0.55/pound. The cost to dispose of the estimated 25,000 gallons that may be generated is $256,500
if it is less than 5 mg/1 and $123,750 if the water contains more than 5 mg/l. In order to dispose of
this water on-site will cost approximately $100,000 for the 25,000 gallon estimate (~$4/gallon).
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6.0 Comparison of Alternatives

The removal action alternatives are evaluated in the following terms; constructability, effectiveness

-in eliminating risk to human heaith or the environment, consistency with the final remedial action,

compliance with ARARs, and cost effectiveness. The comparative analysis is presented in Table 4.

Clean System &

Reline
5 Clean System & high high yes yes yes $207,000-
Abandon Pipe $232,000
6 Ciean System & fow to moderate high yes yes yes $500,000
Remove Pipe
7 | Stabilize Sediment In- fow moderate no no no not evaluated
Place
8 | Containment In-Place low low to no no no not evaluated
moderate
9 | In-Situ Soil Flushing low moderate possibly possibly no not evaluated
10 Soil Washing high high possibly no possibly See disposal

Table 5

The constructability of an alternative was based on how feasible the alternative will be to implement.

Tha affantivansce nf a Itornative wae mdoed hyv hn tha altarnative 3 1
1€ CITECUIVENESS O an ailérnative was judged oy now i€ aiternative would prevent future migraiion

of contaminants to the stream and pond. The consistency with the final action and with ARARS is,
in the Navy's opinion, the same issue. That is, will the alternative remove the source of
contamination from the area included in the removal scope to the "clean-up” standard? And lastly,
the costs of each realistic alternative is compared.

Since not all removal action alternatives require the same disposal, i.e., water, soil, or both,
disposal costs for each type of disposal were calculated. However, based on the possible removal
action alternatives provided in Table 4, the alternatives that meet all requirements do have the same
type of disposal requirements, both soil and water. Therefore, Table 5 has been prepared for use as
a future reference when n]anmno the removal action.

Avi Al wis prallaliinilsy il LRV
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TABLE 5 DISPOSAL ALTERNATIVES

Soil Non-Hazardous On-Base < $10,000
Containment
Soil Non-Hazardous Off-site-DRMO | $720/cubic yard
Soil Hazardous On-site Treatment|{ Considered cost
prohibitive
Sail Hazardous Off-site-DRMO $72,000
Water |< 82 ug/l On-site Release No Cost
Water (> 82 ug/land < 5| Off-site DRMO $257,000
mg/1 (nonhazardous)
Water {> 5 mg/l Off-site DRMO $124,000
(hazardous)
Water |> 82 ug/l On-site Treatment $58,000
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7.0 Recommended Alternative = .

Based on the information in Table 4 concerning constructability, effectiveness, consistency with final
action, and ARARs, there are three acceptable alternatives. These are Alternatives 3, 4, and 5.

At first view, Alternative 3 appears to be the best alternative to choose. The concern with

Alternative R ;c tha naccihility for cediment ta enllect in tha faitire rpnn;r;nn additinnal sleaning
A RRANALLIALA Y W o7 L0 iAW PUOO‘U ‘-l‘vJ AVA DWwWililiviilt LWV WwUliwwh LA W LWLl W L\'\iu ey lls uuux ANS1LQA K \'l\'ﬂlulls

Although this should not pose a lead contamination problem, it can pose a total suspended solids
(TSS) problem in the future. This possible TSS problem, which also can lead to an NPDES
violation, is undesirable.

1ing Alternatives, 4 and 5, Alternative § would be the most a ;
alone, since both alternatives satisfy all of the requirements set forth from the beginning. The actual
selection of an alternative will depend on the experience of the construction contractor who is
retained by the Navy to complete the removal action. Therefore, the recommended alternative is to
clean the pipe as in both alternatives 4 and 5, but leave the remainder of the action, i.e., pipe
abandonment or relining, to the Navy's discretion at the recommendation of the construction

LAV VL fLiatlildles tiiv istLiell L u

contractor.
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APPENDIX A

NPDES Permit MDO003158A
(excerpt for IW87)
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f Z=——— MARYLAND DEPARTMENT OF THE ENVIRONMENT

/ 2500 Broening Highway ¢ Baltimore, Maryland 21224

V. (410) 631-3000

William Donzld Schaefer
Govemor

David A.C. Carroll
Secretary

STATE DISCHARGE
PERMIT NUMBER

EFFECTIVE DATE

88-DP-2515A OF MODIFICATION March 1, 1994

NPDES PERMIT

MDS(175W0013

NUMBER MDO003158A ) MDS0175W0014
— MDS0175W0015
Uic MDS0175W0016
EFFECTIVE DATE May £, 1990 NUMBER MDS0175W0017
MDS0175W0018
MDS0175W0018
EXPIRATION DATE May 4, 1995 MDS0175W0020
3ursuan£ to the p:oJisio ns of.Title 9 of the Environment Artic le, Annotazted
e, Code of Marvland and regulations promulgated thereunder.znd the provisi ~ns of the
Clean -Water Rct, 33 U.S.C. § 1231 et ceg. and implementing. *eg ulations 40 CFR
Parts 122, 123, 124, =and 125,‘the Department of- the -ﬁv**o* men t, hereinaiter
referred to &s the "Dgpartment,” hereby authorizes
Indian Head Division
Naval sSurfzce Wazrfazre Center
Cocce 0964
102 Straacs Avenue
Indiazn Eead, Maryland 20840-5
TO DISCHEARGE rRO¥ .
zan explosives and propellant manufacturing, research,
development, assembly, and testing facility
LOCATED AT.
Indian Eezd, Charles County, Maryland™ -
VIa QUTFARLLS
001, 002, 003, 004, 003, 007, 009, 010, 018, 021, 023,
024, 025, 028, 033, 024, 035, 036, 037, 038, 040, 045,
046, 048, 049, 050, 033, 055, 056, 058, 060, 061, 062,
. 084, 065, 066, 068, and 075 through 101 as identified
and described herein oo ’
TO

TDD FOR THE DEAF (410) 631-3009

the Potomac River, XMattawoman Creek, and Chicamuxen
Creek, which are protected for watexr contact recreatiocn,
fishing, acuatic life, and wildlife in accordance with -
the following special and general cond;»ions and maps.
made a part hereof. e
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" SPECINL CONDITIONS

AJlG}EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

Permilt Number:
Page Number:

88-DI-2515N0
22

’QBégihning on the effective datc of the modification of the permit and lasting through the expiration
~date, the permittee is jauthorized to discharge from Outfall 086 maintenance washwater and noncontact

cooling water from energetics

and storm water runoff;
" Nitration Facility,
shower drainage, diked storm
processes, and skorm

As gspecificd below,

waler

wmixing,
Outfall 087
neutralized spent

waler,

these dischargeo

described in Special Condition K.1.

. EFFLUENT CHARACTERISTICS

:~ffl°q,(gpd)

} Total Suspended

2 ﬂ89¥§d9
ijéﬁgérature.
'i‘hlégated Ebtern(z)

""Lead(2)

“"Mercury(2)

~‘Chemical -Oxygen
w -.". Deﬂ'\and )

io@al Nitrogen

grab sample.

lacquer premixes,
maintenance . washwater and process
Lhe cleaning of
noncontact cooling water,

fzom

e Jiwmited

and

EFFLUENT _TLIMITATIONS

and moniloroed

Total Phosphorus(3)
oxa

{(lbg/day) "6tﬁcf Units (Specify)
Quarterly Daily Quarterly Daily
Average Maximum Average Maximum
N/A N/A (1) (1)

N/A N/A 30 mg/l 60 mg/L
N/D N/A N]A. 90°F

N/A N/A. N/A .1.0 mg/ 1
N/A. N/A (1) 0.082 mg/l
N/A N/A (1) 0.0024 mg/l
N/D N/A (1) (1)

N/A N/ (1) (1)

N/A N/ (1) (1)

braiding,

holding tanks,

MONITORING

spent carbon

discharge from carbon

Lhe permittec

REQUIREMENTS

Meagurement
irequency

1/Month

1/Month
1/Month
1/¥onth
1/4onth

1/Month

1/Month
1/¥onth

1/Month

drainage,

wastewaker Biazzi
ncutralized opillg,
trecatment

at the location

Sample
Type

Estimated

8-hr. Compooite
i-s
Grab
8~hr. Compasite

8-hx. Composite

8~hr. Composite
80-~hr. Compogitc

['o NG [ SN Sy Y
UL . vuinpouosaLLe

f&he?pﬂ shall not be less than 6.0 nor greater than 9.0 and shall be monitored once per month by

3'Tﬁéke shall be no discharge of floating solids ox persistent [oam in other than trace amounts.
Persistent foam is foam that does not digsipate within one half-hour of point of discharge.
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Permit Number: “88-DP-25150
Page Number: 23

I. SPECIAL _CONDITIONS - continued

N.16.EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

(1) Monitoring required without limits. .
(2) Measured as total recoverable lead (EPA Method 239.2) and Lotal mercury or both as acid soluble.
o Limit is contingent upon final promulgation of proposed COMAR 26.08.02. If a diffuser approved by
i : the Department is installed, then the daily maximum limits shall be as follows: Lead - 0.3 mg/l;

Mercury - 0.006 mg/l.
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(3) outfall 087 only.
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APPENDIX B

ARAR Guidance
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& UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\WJ WASHINGTON, 0.C. 20480
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SOLIDWASTE AND EMERCENCY RESPONSE

YEMORANDUY S )
SUBJECT: Updats on OS%@A éoiJ)L#Ld CIaangQ Guidance

FROM: ﬂon R. Clay (__/é// f‘{/w

Aggistant AdninisCratér
Selid Waste and Emergency Response

TO: \ Addrensecs
)

2URFOSE
This nmemorandum zddresgas thae prcgress of the Office of
56lid Wasta and Imargency Re:ponse (OSWER) in updating the
directive #935%5.4-02 «ntitled "Interim Guidanca on Establishing
Soil Lead Cleanup Levels at Superfund Sites" (Septenmbsr 1989).

Currently, zs set forth by OSWER dirsctiva #9355.4«02, EPA
va. smmends an {nterim sgoil cleanup lavel of 500 - 1000 ppm total
lead for CERCLA sites characterized as residential. This

4directiva {8 baing revized %o:

1. Account fer the centributien of various media teo total
lead expeosuras, and tha variability of each nmediur’s

contributien with location and aga of the expozad
population, and

s

lsad c¢lganup leval for

z. Prqvidg a strong szcientific bas
a specific CERCLA/RCRA site

is for chacsing a soil

.OSHWER belisves that the best avajlable approach is to usae the EPA
”ntakn Biokinatic (UBK) Model am a risk agsessmant tool o
predict blood laad levels and aid the risk management deciasion on
g80il lead cleanup levels at CERCLA/RCRA nita- wvhich ara

Charactc:ized as rnsidential.
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"as a teel tor sita-sp.citic agsassmant of total lead
{u;ll predict bloed lead lavels in the most stnsitive
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~levals av CERCLA/RCRA sites,

o 4__‘_Tc asaist in tha {mplementation of this revised diractivo.i

poepulations ({.e., children 0-6 years old) expcsed to lead in
air, dust, drinking water, soil, and paint. The UBK Modal:

1. Underwent Agancy review in its use for the National
Arbient Ai{r quality Standaxrd (NAAQS);

2. Was uged to suppert rulemeking for the Clean Air act and
the Safs Drinxing watar Act;

3. Was adapted and reviawed for Superfund applicaticn;
4, Was validasted at several Superfund sites; and

S. Has default parzmeters documentgd by the Cffice of
Regearch and Cevelepment (ORD).°

The UBX Kodel can ba run with either site-specific data or ita
default parametars. Concern exists, however, over th&gﬁﬁg_Ql_gmiN

Zdefault parameters versusg sitea-scecific data for input %o the

modal. OSWER has decided to address theze concerns, as well as
the appropriats rethod to usa for collecting site specific data,
kefore issuing a directiva reccomending the UBK medel asg the

praeferred mathed fcor setting lead cleanup levels at CERCLA/RCRA

sites. To this end, tha Science Advisory Beard (SAB) has agread

to review the UBX medel and its applicability for devaleping

site-specific soll lead cleanup lsvels at CERCIA/RCRA =mites.

. Also, a technical workgroup congisting of Regicnal, ORD, and

OSWER scientists in coneultation with cutside experts i=s
presently develcping a "Site~specific Guidance Manual' which will
provida guidance to site managers for determining why and when to
collact sita-~specific data for the model. The guidance will
include appropriate protcecols and sampling strategles for
collecting the sits~specific data (a.g., =20il, indcor/outdoor

dust, pain%t, etc.) Once this guidance is complete, and the SAB

{gsueg have been resolved, EPA axpscts to ralease this guidancs
in conjunction with a revisad CSWER dirsctive recommending thse
UBK model am a risk assessment %“col to davalop soil lead cleanup -

nce it im {ssued, the technical workgroup =manticned abcve ??1;'

1, Raview inputs and technical applications of the méd‘l'
‘ within 2-4 weeks of receipt, to 3id site mana§‘=9s;?

appropriate and consistent application of the mcd?1

individual sita conditions; .

2. Provide-clarification and assistanca to tha acqlgggaiﬁ'
tha use and interpretation of the Sits-specific SU-T

. Manual, such as the typs of data to use in thé.

Af&* Provide sclentific support for thesa ceges ¥

. workgroup has reviewed and found the usa of the




P—
.

ba both appropriata and juetified; and:

\

}‘

Ccllect data ;ertaininq to the usa of the ncdel and
Regional site-specific information whic 1l be used to

refine and further validate tha model.

- e “
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Once the ravised directive is issued, Headquarters has
rscornended that, whensver the UBK model is used to help
determine cleanup lavals for a site, the Ragions should consult
the workgroup on the parameters-utilized in the model and the

reascns for their selaction.

RICCVUSSION

Wa are aware that a number of Regions are already using the
UBK Kodel to dsvelop soil lead cleanup lgvels at their sites and
that the currant dirsctive allews for daviaticns from the 500 -
1000 ppm range dua to sita-specific conditions. We recompend a

mogel proiecticon benchoark of either 95% of fhe sgnsitive
population nav:nc pleod lead levels kelow 10 ug/dl or 3 85% .

g v a bl o 19
ug/dl, This recommendation ig consistent with EPA’s Agency-Wide
Lead Strategy.?® When the mcdal is run using this benchmark, as
well as each of the model’s derfault parznetesrs (l.e. no site~
spaecific data is lnpu:), an acctptablc gcil level of
approximately 500 ppm ia prsdictsd for lead. For those Regions
which have used or 2re planning on using the model prior to
raleass of the ravised dirsctive, and who have dévelcped soil

lead cleanup laevels which fall ocutside the 500 - 1000 PpRm range,
Heaadminr®erd hna racqiagtad that vhe Aexiaetxant Adminigtrator of

WOME M S0 M e e - e

Q&EEz_h2_sQn1_11sd_nz19z_3g*;anL1mgn:z;ign_gz_zhgzn_g‘snngm
levalxs. Tha usea of tha UBK model in thega situations is

censidered precedant-saetting and, as such, a formal censultation
with Headguarters is rsccmmended xg sat ferth in OSWER directive

SesSas— & LSvlluNMiiLLtsw QF s =

£9012.10=1 entitled "Clarification of ﬁeleq&ticn c¢ Authority®

{Anral 1930Q), Headguarters cheould aleo he consulted on rewgoval
V3K

podel and which fal)l sytside tha 800 - 1000 ppR range, For

further infeormation plezsza contzct Suzan Sriffin of the Toxics
1ht¢aration Branch ae FTS £47%-94013.

~

DISCILAIHER
Ny The recemzandations in this document are intended solely as
‘gquidance. EPA decision makers may zct at varianca with any of
.tha recommandations contained i{n thiz docusent. These .
.}'cconnendaciena are not intended and cannot be relied upon to ..
“create any righta, substantive or procedural, enforcaabls by 2ny
party in 1itiqaczon with the United States. Thacse -
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H Yeconmendations may change at sny time witheut public notics,
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OSWER Directive #93585.4-02

HMEHORANDUN

SURIFCT: Interim Guidance on tstablishing Soil Lead Cleanup
Levels at Superfund Sites, /

e
FROM: Henry L. bLongest II, Director -{%‘
Office of Cmergency and Remedial Response
‘-‘f—'_’_.‘—v—' -
Bruce Diewund, Divector L=
Offlce of Waste Programs Enforcenent

TO: Directors, Waste Management Division, Reglons I, II,
1v, Vv, VII and VIII )
Divector, Emergency and Remedial Response Divisioen,
Region II
pDirectors, Hazardous Waste Management Division,
Regions III and VI
Director, Toxic Waste Management UDivision,
Reyion IX
Director, Hazardous Waste Division, Region X

URFOSE

‘the purpose of this directive is to set furlh an intexim scil
cleanup level for total lead, at 500 to 1000 ppm, which the Office
of Emergency and Remedial Response and the Office of Waste Programs
Enrorcement consider protective for direcl vontact at residential
settings. Thie range is to be uscd at both Fund-lead and
Enforcement-lead CERCLA sites. Further guidance w¥ill be daveloped
atter the AgeRcy has developed a verified Cancer Potency Factor
and/or a Reference Dose for '~ad.

BACKGROUND

Iead is commonly found at hazardous waste sites and is a
contawinant of cuncern at appiuximately one-third of the sites on
the National Priorities List (NPL). Applicabla or relevant and
appropriate requirements (ARARs) are avallable Lluv provide cleanup
levels for lead in air and water but not in soil. The curgfnt

~ Cbd SVTd TTEC-T1E£9-T0S:0N 1131 31s9m Q170S W ZuH:dl  BkisT MHL ve.-SE-ang—



National Amhient Air OQuality Standard for leed is 1.5 ug/m?.
While the existing Haximum Contaminant Level (MCL) for lead is
50 ppb, the Agency has proposed lowering the HMCL for lead to 10 ppb

at tha tap and to 5 ppb at the treatment plant{l). A HMaximum
Contaminant Level Goal (MCLG) for lead of zaro was proposed in
1988(2) . At the present time, there are no Agency-verified

toxicological values (Reference Dose and Cancer Potency Factor,
le., slepe factor), that ran be used Te perrorm a risk assessmpent
and to develop protective soll cleanup levels for lead.

. Efforts are undervay by the Agency to develop a Cancer
Potency Factor (CPF) and Reference Dose (RfD), (or similar
approach), for lead. Recently, the Science Advisory Board
strongly suggested that the Human Health Assessment Group (RHAC)
of the Orffice uf Research and Developmant (ORD) develap a CPF for
lead, which was designated by the Agency as a B2 carclnugen in
1988. The HHAG is In the proucess of szelecting studies to derive
such a level. The level and documentation package will then be
sant tn the Agency's tarcinogen Risk Assessment Verification
Exercise (CRAVE) workgroup for verification. It is expected that
the documentatisn parkage will be sent to CRAVE by the end of
1989. The Office of Emergency and Remedial Response, the Office-
of Waste Programs Enforcement and other Agency programs are
working with ORD in cenjunction with the Office of Air Quality
Planning and Standards (0AQDPE) to develop an RfND, (or similar
approach), for lead. The Ottice of Research aild Developwent and
OAQPS will develop & level to protect the most sensitive
populations, namely young children and pregnant women, and submit.
a documentation package to the Reference Dosc vorkgroup for
verification. It i3 anticipated that the documentation package
will be available for reviev by the fall of 1989.

INDPLEMENTATION

The following guidance is to be implemented for remedial
actions until further guldance can be developed bagsed on an Agency
verified Cancer Potency Facter and/or Peferennse Dose tor lead.

cuidance

This guidance adopts the recommendation counlained in the 1985
Centers f?r Disease Control (CDC) statement on childhood laead
poisoning 3) and is to be followed when the current or predicted
land use is residential. The CDC recommendalivn states that
"...lead in soll and dust appears to be rccponsible far blood
levels in children increasing above bhackground levels when the
concentration in the soil or dust exceeds 500 to 1000 ppm™.
site-specific conditions may warrant the use nf soil cleanup
levels below the 500 ppm level or somewhat above the 1000 ppm
level. The administrative record should include background
documents on the toxicolegy of lcad and information related to
site-specific conditions,

- £od SkTd - T?Eg‘ISS-Tﬂiiaﬂ 131 3130M d170S ® ZoH:dl  6V:ST fiHL b6 ,-Se-ang ’



=~ The range of 500 to 1000 ppm refers to levels for total lead,
a asurad by protocols developed by the Superfund Contract

La. .catory Program. Issues have been raised concerning the role’
that the biocavailability of lead in various chemical forms and
particle sizes should play in assessing the health risks posed by
exposure to lead in soil. At this time, the Agency has not
developed a position regarding the bicavailability issue and
believes that additional information 1s needed to develop a
position. This guidance may be revised as additicnal information
becomes available regarding the biocavailability of lead in soil.

Blood=-lead testing should not be used as the sole criterion
for evaluating the need for long~-term remedial action at sites that
de n?t already have an extensive, long-term blood-lead data
base

EFFECTIVE DATE OF THIS GUIDANGE

This interim guidance shall take effect immediately. The
guidance Aoces not reguire that cleanup levels already entered into
Records of Decisions, prior tc this date, be revised to conform
vith this guidance.

l In one case, a biokinetic uptake model developed by the Office
of Air Quality Planning and Standards was used for a site-
specific risk assessment. This approach was reviewed and
approved by Headquarters for useé at tha site, based on the
adequacy of data (due to continuing CDC studies conducted over
many years). These data included all children's blood-lead
levels collected aver a period of several years, as well as
family socio-economic status, dietary conditions, conditions of
homes and extensive environmental lead data, also collectad over
several years. This amount of data alloved the Agency to use the
model without a need for extensive default values. Use of the’
nodel thus allowed a more precise calculation of the level of
cleanup needed to reduce risk to children based on the amount of
contamination from all other sources, and the affect of
contamination levels on blood-lead levela of children.

REFERENCES

1. 53 FR 31516, August 18, 1988.

- 2. $3 FR 31521, August 18, 19588.

3~~. Preventing lead Poisoning in Young children, January
U.S. Department of Health and Human Services, Centerr

Disease Control, 9$-2230.
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REGION IV WASTE MANAGEMENT DIVISION SCREENING VALUES
for
HAZARDOUS WASTE SITES
The Region IV Waste Management Division Screening Values for
azardonua Was+ta QCites ara intended to serve asg preliminarv
MlIQLQLUVUD ouowo [ S~ ] (=94 = PRRG Rt —) 10118 - - ¥ r~ Anlary
screening tools for the review of chemical data associated with
tamavrdalng wastas aitoa These lists, r~nr~rentlv thara is one for
dld adidViLS WO WS [= 2" NE W =—p—2r4 P L P At S G e e da -
gsurface water and one for sedxments, are considered dynamic
4 uments in that they will be undated as more information and
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other sources beccme available with the addition of media,
ar c

varameters, screening levels, or changes in the screening levels.
|4 T WO D TTildily AT YT aAO gy wasliseTe T amis  wae -
Exceedences of the screening levels would indicate a need for
more investigation, such as sito-specific tox,ic.i.ty tests,
literature:. reviews, etc. It is possible that given the
e characteristics of a specific site, lower screening values may be
used in evaluating preliminary data for that location.
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REGION IV

345 COURTLAND STREET. Nk
ATLANTA, GEORGIA 30365

Federal sediment quality criteria for the protection of aquatic
life are being developed. In the interim, the EPA Region IV Waste
Management Division uses sediment values compiled by the National
Oceanic and Atmospheric Administration (NOAA) as screening values
for evaluating the potential for chemical constituents in sediments
to cause adverse biological effects. NOAA developed this screening
method through evaluation of biological effects data for aquatic

(marine and freshwater) organisms, Obtained through equilibrium
partitioning calculations, spiked-sediment bicassays, and
concurrent biological and chemical field surveys.- For each

constituent having sufficient data available, the concentrations
causing adverse bioclogical effects were arrayed, and the lower 10
percentile (called an Effects Range-Low, or ER-L) and the median
(called an Effects Range-Median, or ER-M) were determined.

EPA Region IV’‘s Waste Management Division compares sediment
analytical data to these NOAA values. If sediment contaminant
concentrations are above the ER-M, adverse effects on the biota are
considered probable. If contaminant concentrations are hetween the
ER-L and the ER-M, adverse effects are considered possible, and EPA
recommends conducting sediment toxicity tests as a follow-up. 1If
contaminant concentrations are below the ER-L, adverse effects are
considered unlikely.
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REGION IV WASTE MANAGEMENT DIVISION SEDIMENT SCREENING VALUES?

for

HAZARDOUS WASTR SITES

(1/27/92 Version)

Chemical Analyte NOAA ER-L NOAA ER-H Subjective
Concentration | Concentration | Degrea of
Confidence
ER-L/ER~M?
Trace Elements
(ppm)
Antimony 2 25 M/M
Arsenic 33 - 85 L/H
Cadmium 5 ) B/H
Chromium 80 145 M/M
Copper 70 390 B/H
Lead 35 110 M/H
Mercury 0.15 1.3 M/H
Nickel 30 50 M/M
Silver 1 2.2 M/M
Zinc 120 270 B/H
Polychlorinated
Biphenyls (ppb)
Total PCBs - 50 400 M/H
DDT and Metabolites
(ppb) I R __
DDD ' 2 20 H/L
DDE 2 15 L/L
Total DDT 3 350 M/M
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. Region IV WSHD Sediment Screening Values
P January 27, 1992

Chemical Analyte NOAA ER-L NOAA ER-H . Subjective
Concentration | Concentration | Degree of
Confidence
- ER-L/ER-K!
{ Other Pesticides
(ppb)
e e 3
Chlordane 0.5 6 L/L
Dieldrin 0.02 8 L/L
Endrin 0.02 45 L/L
Polynuclear
Aromatic
BHydrocarbons (ppb)
Acenaphthene 150 650 L/L
; Anthracene 85 360 L/Y
f”m“ Eenzo(a)aﬁthracene 230 1600 < L/M
‘) Benzo(a)pyrene 400 2500 M/M
Chrysene 400 2800 M/M
Dibenz{a,h}anthra- 60 260 M/M
cene
Fluoranthene 600 3600 H/E
Fluorene 35 640 L/L
2-Methylnaphthalene €5 670 L/M
i Naphthalene 340 2100 -1- M/H
¢ ‘
] Phenanthrene 225 1380 M/M
TSI | L T T T e oA - »
o " . Pyrene E T B ':.c.-f:': 359" cam .'.'.‘.‘-'.“.'_120‘0 R A .',.'_1‘4[:_1:1_-.~:_. .
Total PAHs a600 | " 3s000 | n/L
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Region IV WSHD Freshwater Water Quality Screening Values
November 16, 1882

R
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: Compound Acute Chronic Screening
: Screening Values (ug/L)
Value (ug/L) .
2-Chloroethylvinyl Ether 35400 (1ls) 3540
Chloroform 2890 (3s) 289
1,2-Dichloroethane 11800 (3s) 2000 (1s)
1,1-Dichlorcethylene 3030 (3s) 303
1,2-bichloropropane 5250 (3s) 5258
1,3-Dichloropropylene (cis 606 (2s] 24.4 (1s)
and trans)
Ethylbenzene 4530 (5s) ‘ 453
Methyl Bromide " 1100 (1s) 110
Methyl Chloride 55000 (1s) 5500
Methylene Chloride 19300 (3s) 1930
\ 1,1,2,2-Tetrachlorocethane 932 (3s) 240 (1s)

! Tetrachlorcethylene ' 528 (5s) 84 (1s)
Toluene 1750 (5s) 175
1,2-Trans-Dichlorocethylene 13500 (1s) 1350
1,1,1-Trichlorocethane 5280 (2s) 528
1,1,2-Trichlorcethane 3600 (3s) 940 (1s)

§ S 2-Ch15rophenol 438 (58) T 43.8
' 2,4-Dichlorophenol 202 (3s) 36.5 (1ls)
2,4-Dimethylphenol 212 (3s) 21.2

e Fondthy1te feTBintteophenol TN TE(Ee) T I
(4,6-Dinitro-0-Cresol) :
2,4-Dinitrophenol 62 (3s) 6.2
2-Nitrophenol - 3500
4-Nitrophenol 828 (3s) 82.8

|| 3+Methyl-4-Chlorophenol 3 (1s) 0.3
o ;}2—Chloro~M~Cersol)
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Region IV WSMD Freghwater Water Quality Screening Values

November 16, 1892

e

Compound Acute Chronic Screening
Screening Values (ug/L)
vValue (ug/L)

N-Nitrosodiphenylamine 585(2s) 58.5

1,2,4-Trichloxrobenzene | 150(4s8) 44.9 (1s)

Aldrin 3 0.3

a—-BHC - 500°

b-BEC - 5000°

g-BEC (Lindano) 2° 0.08"

Chlordane 2.4° 0.0043"3

4,4’-DDT 1.1° 0.001"

4,47-DDE 105(1s) 10.5

4,47-DDD 0.064(8s) 0.0064

Dieldrin 2.5° 0.0019"?

a-Endosulfan 0.22° 0.056°

b-Endosulfan 0.22° 0.056"

Endrin 0.18" 0.0023"?

Heptachlor 0.527 0.0038"?

Heptachlor Epoxide 0.527 0.0038"

PCB-1242 10.2(7s) 0.014"

PCB-1254 0.2(7s) 0.014°

PCB~-1221 0;2(75) 0.014"

..J PCB~1232 . 0.2(78): . - -0.014% .

1 pém-1248 S 0.2(78) | " olo1a’
PCB-1260 0.2(7s) 0.014°
PCB-1016 0.2(7s) 0.014"
Toxaphene 0.73" 0.0002"2




Region IV Waste Management Division
Freshwater Water Quality Screening Values

TN for
Hazardous wWaste Sites’
{(11/16/92 Version)
Compound Acute Chronic Screening
Screening Values (ug/L)
L Value (ug/L)
r;riority Poll;tants
Antimony 1300 (2s) 160 (2s)
Arsenic III 360° 190°
Beryllium _ 16 (6s8) 0.53 {1s)
Cadmium? 1.79° 0.66"
Chromium (III)? 884.327 117.32°
: Chromium (VI) 167 1l
: Copper? 9.22° 6.54"
: Lead? : 33.78° 1.32°
% S Mercury 2.40° 0.012"
; Nickel? . 785.00° 87.71°
Selenium 20.00° 5.00°
Silver? 1.23° 0.012(1s)
Thallium 140.00(3s) 4.00 (2s)
Zinc? 65.04° 58.91"
Cyanide 22 _ 5.27
é 2,3,7,8-TCDD-Dioxin 0.1 0.00001°
: 'Acrolein o T elsas) | T 21 (1s)
3 Acrylonitrile 755 (4s) 75.5
Benzene - S30 (7s) 53
Bromoform : 2930 (2s) 293
B ‘Carbon Tetrachloride 3520 (3s) 352
--.H.Chlorobenzene 1950 (5s) 195




Region IV WSMD Freshwater Water Quality Screening Values
November 16, 1992

Compound Acute Chronic Screening
Screening Values (ug/L)
Value (ug/L)
Pentachlorophenol! 3.32° 2.10°
Phenol 1020(16s) 256 (1s)
2,4,6~Trichlorcphenol " 32 (3s) 3.2
Acenaphthene 170 (2s) 17
Benzidine 250 (4sf 25
Bis(2~Chlorcethyl) Ether 23800 (1s) 2380
Bis(2~Ethylhexyl} 1110 (2s) <0.3 (2s)
Phthalate
4-BromophenylPhenyl 36(2s) 12.2 (1s)
Phthalate
Butylbenzyl Phthalate 330(4s) 22 (2s)
1,2-Dichlorobenzene 158 (4s) 15.8 (3s)
1,3-Dichlorobenzene 502(3s) 50.2
1,4-Dichlorobenzene 112(5s) 11.2
Diethyl Phthalate 5210(2s) 521
Dimethyl Phthalate 3300{2s) 330
Di-n-Butyl Phthalate 94 (6s) 9.4
2,4-Dinitrotoluene 3100(2s) 310
1,2-Di§henylhydrazine 27(2s) 2.7
Fluoranthene 398(2s) 39.8
;i Hexachlorcbutadigne. . ;7. ...oov s - e L. (9 8S)r e e 0693618 ) 0l
éexacﬁlorocyélopentadiene'- . 6.7(45). 0.07 '
Hexachloroethane 98(5s) 9.8
Isophorone 11700(2s) 1170
Naphthalene 230(4s) 62{1s)
Nitrobenzene 2700(2s) 270 _._-—.J‘
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Region IV WSHD Preshwatcr Watcr Quality Screcening Values

November 16, 1992

Compound

Acute
Screening
Value {ugq/L)

Chronic Screening
Values (ug/L)

‘Non-priority Pollutanta

Il

Aluminum 7507 87"
(pH 6.5 - 9.0) '
Boron - 750°¢
Chleride 860000° 230000°
Chlorine (TRC}) 19° 11
Chloropyrifos 0.083° 0.041"
Demetcn - 0.1
Guthion - 0.01°
Iron - 1000°
| Malathion - 0.1
Hethoxychior - 0.03"
Mirex - 0.001"
0il and Grease - 0.01" Low LC,,
Parathion 0.065° 0.013"
Pentachlorobenzene 250 50
pH - 6.5 - 5.0°
Sulfide (S,~, HS-) - 2"
1,2,4,5-Tetrachlorobenzene 250 50
| Tributyltin | - 0.026

cn oege . ~ om0 e
Fia o " o L

(%]
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f Region IV WSMD Freshwater Water Quality Screening Values
I November 16, 1992
o
% ! Based on Region IV Water Management Division, Water Quality
3 Standards Unit‘’s Screening List.
z Bardness (mg/L as CaCO,): 50.0
% pH: 6
& s Criteria
: s: Number of Species
! Hardness Dependent
Based on the following equations:
Compound Acute Screening Value | Chronic Screening Value
p Lompoula e < ree g
Cadmium e(l.ln(lnx)-z.su) e(o.nszun.sa-s.(sy
Chromium III e(o.an(ln.a)u.sn) . e(o.szs(lnﬁ)q,su,
Copper e(0-5422(1nB)-1.444) | @ (C.8545(1zE)-1.465)
;ﬁ" Lead el1:273(1e8)~1.45) g{1:273(1aE)-4.705)
Nickel o (0-£46(1nE)+3.3612 @(0-846(1nB)+1.1645)
f Silver e(1.72(1n%)-6.52)
t ’ Zinc e(o.etvz(lm)w,asoq e(u.u73(1:~.a)¢o.7ud)

* Based on the marketability of fish. The use of octher values
which may have greater ecological significance may be considered.

‘ pH Dependent.

Based on the following equation:

T— — — e ——
: Compound Acute Screening Chronic Screening
s Value Value
3 = —— - —
£ Pentachlorophenol l et1-005pE-4.83) e1.003pE-5.29) -
.: - % Lowest-.plant .value reported . .. .o L. o ie . o

¢ For long term irrigation of sensitive crops (minimum standaxrd)
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Region IV Saltwater Water Quality Screening Values®

for
Hazardous Waste Sites
(11/16/92 Version)

Compound

Acute
Screening
value (ug/L)

Chronic Screeningﬁy
values (ug/L)

f{Priority Pollutants

Antimony

2,3,7,8-TCDD-Dioxin

Arsenic IIIX 69° 36°
Beryllium - -
Cadmiunm® 43" 9.3"
Chromium (IIX)? 1030 (2s) 103
Chromium {VI) 1160° 50"
Copper?® 2.9° 2.9°
Lead? 1407 5.6°
Mercury . 2.1° 0.025°
Nickel? 78" - 8.3°
Selenium 300° 71
Silver? 2.3 0.23 (1s)
Thallium 213 (3s) 21.3
Zinc? 95° 86"
Cyanide 1° 1°

- 0.00001°

|

* :-: e :.', . ~ - :::._.'-. "S.S( 15)'

ll Acrylonitrile

Benzene 1090 (6s) 109
Bromoform 1790 (2s) 640 (1s)
Carbon qurachloride 15000 (1s) 1500 |

B —

—

.:::' . ;::".: _ Q«S& : ~— . __..'
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Saltwater Water Quality Screening Values

November 16, 1992

Compound Acute Chronic Screeningfﬂ
Screening Values (ug/L)

i Value (ug/L) .
—Ehlorobenzene 1050 (2s) 105
2-Chlorcethylvinyl Ether - -
Chloroform 8150 (ls) 815
1,2-Dichlorcethane 11300 (1s) 1130
1,1-Dichloroethylene 22400 (3s) 2240
1,2-Dichlorcpropane 24000 (1sj 2400
1,3-Dichloropropylene (cis 79 (2s) 7.9
and trans)

Ethylbenzene 43 (5s) 4.3
Methyl Bromida 1200 (1s) 120
Methyl Chleride 27000 (1s) 2700
Methylene Chloride 25600 (2s) 2560
1,1,2,2-Tetrachlorcothane 902 (2s) 30.2
Tetrachloroethylene 1020 (1s) 45 (1s)
Toluene 370 (5s) 37
1,2-Trans-Dichlorcethylene - -
1,1,1-Trichlorcethane 3120 (2s) 312
1,1,2-Trichlorcethane - - -
2-Chlorophenol - =
|L2-4-Dichlorophenol "= . -

[ 2/4-Dimetnyiphenot " ¥ | TR LT 7T )
2-Methyl-4,6-Dinitrophenol - =
(4,6-Dinitro-0-Cresol)
2,4-Dinitrophenol 485 (3s) 48.5

il 2-Nitrophenol - -

ill4—Nitrophenol 717 (23) 7107
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Saltwater Water Quality Screening Values

e T T e o

Compound

Acute
Screening
Value (ug/L)

Chronic Screening

Values (ug/L)

3-Methyl-4-Chlorcphenol
{(P-Chlorc-H-Cresol)

Pentachlorophenol! . 137 7.9°
Phenol 580 (43) 58
2,4,6-Trichlorophenol - -
Acenaphthene S7 (2s) 9.7
Benzidine - -
Bis(2-Chloroethyl) Ether - -
Bis(2-Ethylhexyl) - -
Phthalate
4-BromophenylPhenyl - -
Ether
Butylbenzyl Phthalate 294.4(2s) 29.4
1,2-Dichlorobenzene 197 (3s) 19.7
1,3-Dichlorocbenzene 285(2s) 28.5
l,4-Dichlorobenzene 199(2s) 19.9
Diethyl Phthalate 759(2s) 75.9
{ Dimethyl Phthalate 5800(2s) 580
Di-n-Butyl Phthalate - 3.4%
2,4-Dinitrotoluene - -
i {in, 2-DiphenyThydrazine = S i
Fluoranthene 4(2s) 1.6 (1s)
Hexachlorobutadiene 3.2(4s) 0.32
Bexachlorocyclopentadiene 0.7(6s) 0.07
‘Hexachloroethane 94 (2s) 9.4
|| Isophorone 1290(1s) 129 %
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Saltwater Water Quality Screening Values
November 16, 1992

‘Compound Acute Chronic Screening
Screening Values (ug/L)
Value (ug/L)
Naphthalene 235(3s) 23.5
Nitrobenzene 668(2s) 66.8
N-Nitresodiphenylamine 330000 (1s) 33000
1,2,4-Trichlorobenzene 45(2s) 4.5
Aldrin 1.3° - 0.13
a-BEC | - 1400°
b-BEC - -
g-BHC (Lindane) | 0.16° 0.016
: Chlordane 0.09° 0.004"°
¢ 4,4/-DDT 0.13° 0.001"
Lo 4,4'-DDE 1.4(1s) . 0.14
: ! 4,4’-DDD 0.25(3s) 0.025
Dieldrin ‘ 0.71" 0.0019"?
a-Endosulfan 0.034" 0.0087"
b~Endosulfan 0.034° 0.0087"
Endrin 0.037° 0.0023"?
Heptachlor .. 0.053" 0.0036"?
: Heptachlor Epoxide 0.053° 0.0036°3
; PCB-1242 1.05(3s) ~ 0.03"
L PCB-1254 - . 1.05(3s) -} . .0.03%
PCB-1221 1.05¢(38) |- © 7 o0.03
PCB~-1232 1.05(3s) 0.03°
PCB-1248 1.05(3s) 0.03°
{l pcB-1260 1.05(3s) 0.03°
PCB-1016 1.05(3s) 0.03°
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% Saltwater Water Quality Screening Values

i/w, November 16, 13992

) [ RUe g | Soonie Sereeniag

¢ value (ug/L)

% Toxaphene 0.21° 0.0002"
Non-priority Pollutants ‘ ]
Aluminum ' | - -

(pH 6.5 - 9.0)

Beron - J -
Chloride - -
Chlorine (TRC) 13° ' 7.5°

i Chloropyrifos 0.011’ 0.0056"

é Demeton - 0.1°

; Guthion - L 0.0l

) ) Iron - -

i h Malathion - 0.01°

4 Methoxychlor - 0.03°

; Mirex - g.001"

g N-nitrosopyrrolidene 3300000 -

? 0il and Grease T - 0.1" Low LC,,
Parathion 1.78(2s) .. 0.178
Pentachlorobenzene 160 129

. f..Phosphgrusnﬁggﬁmeqtgl)z: S PR PRI P 0.1, L e
iDH-. - _ e I R A ;_ 1:5.5";'é,5j'5'
Sulfide (S,-, BS~-) - 2
1,2,4,5-Tetrachlorobenzene 160 129
Tributyltin (Advisory) - 0.01
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Saltwater Water Quality Screening Values
November 16, 1992

! pBased on Region IV Water HManagement Division, Water Quality
Standards Unit‘s Screening List.

* : Criteria '

5 : Number of Speciles

2 gardness Dependent ‘
Based on the following equations:

Compound Acute Screening Value | Chronic Screen%gg Yalue
Cadmium @(1-128(1cE)-3.82¢) @ (07681 (1aB)=2.45)
Chromium IYI a(®-833(1z8)ed. C88) e(0.819(1nn)+1.561)
Copper g!0-9422(1nE) -1, 4€4) o(0-8545(1nK)-1.465)
Lead e(1:273(1nk)~2.48) ev(1.273(1u)-4.705)
Nickel e(0-246(1nR)+3.3632 @ (0-846(12E)+1.1645)
Silver e(1-721108)-6.52)
i Zinc e(0-2473(1nB)+0.2604) @ (0-B473(1nB)+d.7€14)

3 Based on the marketability of fish. The use of other values
which may have greater ecological significance may be considered.

" * pH Dependent.
Based on the following equation:

Compound Acute Screening Chronic Screening

Value Value

LPentachlofophenol

@(3-00SpE-4.63) I g (1-005pA-5.25)

oot

* Lowest Plant Value Reported
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RicuarpsoN ENGINEERING SERVICES, Inc.

1742 8. Fraser Drive, P.O. Box 9103 Mesa, Arizona 85214-9103

TELEFHONE (602) 4¢7-2062 FAX £ (802) 487-5528

THIS PACKAGE CONTAINS
VOLUME 1
OF A COMPLETE NEW SET OF THE
1892 EDITION:
PROCESS PLANT CONSTRUCTION ESTIMATING STANDARDS

REMOVE THE ENTIRE CONTENTS
OF YOUR VOLUME 1 BINDER
AND REPLACE SAME WITH THESE PAGES

DURING YOUR ANNUAL SUBSCRIPTION, YOU WILL RECEIVE TEE RICHARDSON COST TREND
REPORTER, INCLUDING REVISIONS AND/OR ADDITIONS TO THE STANDARDS (WHICH ARE
PERFORATED FOR REMOVAL AND THREE-BOLE PUNCHED FOR PLACEMENT IN YOUR LOOSELEAF

STANDARDS).

THE COST TREND REPORTER, WHICH IS UPDATED AND ISSUED QﬁAR‘IERLY, GIVES CURRENT
WAGE RATES IN 120 CITIES, CONSTRUCTION COSTS, FRICES AND PRODUCER PRICES OF
MATERIALS USED IN CONSTRUCTION.
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STRUCTURAL EXCAVATION - CAT 235 3ACKHOE 2-16 rFAbE I
STRUCTURAL EXCAVATION USING & CATERPILLAR 235 3ACKHOE ON SUBCCNTRECT BASIS
wWith c4slzz wigh ZVPouzz with 3660/
§' Stick §'-6" czick 12' Stick
With one-piece dooxz:
Shipping height « « » « « « o o o o o 340k /212" 350zl -2 _ 3480om/11°-57
- 11 400z=/37'-5" 11 460mm/37'-77

92 by
INC.

All data on this page Copyright {9

RICHARDSON ENGINEERING SERVICES,

Shipping length . . - P
2ith two-piece dooz, foreboom extended:

11 LOQ::/37'-5"

Shipping Reight « + + « « « « o + o . e 35550 /1187 3355 -8" 3580mm/11'-9"
Shipping length . . e e e e e . . 11 £00zz/37 '=-5" 11 400m=/37'-5" 11 4€0me/37'-77
E Shirpping Weight (zpprexizzte) srmTG
Wwith 760z=/30" triple grouser shoes, one- e 550E e

piece bocz, ludricants, coolent, 10X fyvel
zzd without bucket (subtrzct 544 kg/1,200 1b.
when equipped with std. 24" track on

e

—0C Yy e

LAY

4

i
SHIFMNG

Europezn machine.):
With 2400zx/8' stick . . . . . 36 800 kg/ il
§1,100 1. ;
With 2000mm/9°'~-6" stick. . . . 36 $00 kg/ \
£1,300 15.
Wirh 2600zz/312° stick . . . . 37 000 kgz/
£1,600 1b. e bl HrmNG
(464 434 %g/1,000 ib. for two-piece boom.) T HNGTH
Cperzting Weight
Add 1452 kg/3400 1b, for fuvll fvel tank,
operztor aznd 1220mm/48" bzckhoe bucket.
Bucket specifications (includes tooth tip adapters):
Bite Width mezsured SAE CICE** Weight
other outside of lomng Cubic Yards*® Lliter Liter With Tips
{geperzl purpose) tips Struck | Eeaped Struck | Bezped Yeaped kg 1b.
760mm/30" 1 1-1/8 760 880 %30 880 1,940
210zm/36" 1-1/4 1-1/2 ¢60 1150 1160 930 2,050
1070=m/427 1-1/4 1-1/2 850 1170 1150 1040 2,285
1220z /48" 1-3/8 1-7/8 1120 1400 1350 1225 2,700 )
1220mm/48™ Rock 1-3/8 1-7/8 1120 1400 1350 1600 3,530
1370mm/54" 1-5/8 2-1/8 1240 1620 - 1510 1420 | 3,140
i800m=/71" ) 2 2-3/4. 1660 2100 2000 1785 3,940
See RNotes on Page 5. -
{Continved on following page)
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Should Structural Excavation be perfermed by a Cenersl Contractor, use the Standard
Only) end cerry the Equipment ze &n Overhesd Item in Account 1-0,

*Use these date for comparison only.

STRUCTURAL EXCAVATION - CAT 235 BACKHOE 2-15 PAGE 2
Crele
o7y %\ /u\\-\r/feﬁ/m 723 2\
v -~ b}
\':'A‘ \ ;,}é{?ﬂ cal ’\:
B _Axceveted
S sicewell
= e\
Angle of Repcse ‘ﬁahakx
i1-172:1 Slope fﬁ%ﬁ;
Ecttom cut to
Specified Rlevstion ~———— .
STROUCTURAL EXCAVATION IN CLASS ™A™ MATERIAL
: Footings -~ Pirs ~ Trenches
- Bucketr Cepscirty, Cubic Yerds 1,12 1.25 -1,50 1.88 S 2.12 2.75
: ) - Cu, ¥ds. | Cu. ¥ds. Cu, ¥ds. Cu. Yds. Cs. Yds, Cu. Yds.
Outpuz, Cubic Yerds '
Per Sour (3ank Messure) 145 163 196 217 236 259
 Ecuipment, 1 Sour ‘
Ceterpiilsr 235 Backhoe $151.00
Pickup Truck .50
- Totel Eguipment $160.50 $160.50 $§160.50 $§160.50 $§160.50 $160.50 $160.50
Cozposite Field Crew, 1 Hour
Feremen $24.60
Opereter 24,10
Tt 0dler 19,50
Leborer 18.35 .
Total Labor $86.55 86.55 86.55 86.55 86,55 86.55 B6.35
Allow For Genersl Conditions ) -
And Overheed 507 Of Llabor 43,28 £3,28 4£3.28 43.28 43.28 43,28
Toral Cost $290.33 $290.33 $2590.33 $290.33 $290,33 $290.33
Profic 10X 29.03 29.03 2%.03 29.03 29.03 29.03
TOTAL PER ZOUR, SUBCONTRACT §319.36 §319.36 $319.36 $319.36 $319.36 $319.36
Subcontrect Stendard Unit Price:*
Per Cubic Yard $2.20 $1.96 $1.63 $1.47 $1.38 $§1.07
Per Cuebic Yaxd .
{Total Lsbor Only) $0.60 $0.53 $0. 44 $0.40 $0.37 $0.29

Unit Price (?otal Lebor,

determining. cost.

- Yor éxcxvaticn of Trenches, incresse the Output Cubie Yarde per Eour by 10Z. -.

Four hour minimum crew charge and move-on cost must beAcbngidéréd in

See Notes om PigGASL
(Coatinued ca following page)

T A

1

-

All data on this page Copyright 1992 by

RICHARDSON ENGINEERING SERVICES, INC.
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STRUCTURAL EXCAVATION - CAT 235 BACKHOE 2-16 PAGE 3
4 ) Grale
R2STAT 1
Typical Excaevated/; |
Sidevell l
Depths
to
20'-0"
Bottem cut to
Specified Elevaticn W R A
STRUOCTURAY, EXCAVATION IN CLASS "B® MATERIAL
. . Footings - Pits - Trenches
Bucket Cepecity, Cubie Yards 1.12 1.25 1.50 1.88 2.12 2.75
v . . S Cu. Yés. { Cu. Ids. ) Cu. ¥ds, Cu. Yés. Cu. Yds. Cu. ¥és.
’ Cutpur, Cubile Yerds : : : :
Per Hour (Bank Hezsure) 120 137 150 187 207 247
Ecuivment, 1 Eour *
Caterpiller 235 Backhoe $151.00
b Plekup Truck 9.50
N8 Total Equipment $160.50 $160.50 $160.50 $160.50 $160.50 $160.20 $160.50
o =
2 H. Coxposite Fleld Crew, 1 EHour
e Foremsn §24.60
Ea ) Operetor 24,10
L= Oiler 19.50
. & Leborer 18.35 .
F! - Torel Ledor $86.55 86.55 86.55 §6.55 86.55 86.55 B6.55
n 8= -
1 EE 4210w For Gemerzl-Conditions .
f-;'b ] And Overheed S0I Of Lzbor 43.28 43,28 43.28 43.28 43.28 43,28
i 5| Totel Cost $290.33 $250.33 §250.33 $§290.33 $290.33 $§290.33
£ 3 % | Zrofit 102 29.03 29,03 29.03 29.03 28.03 29.03
§ § .| TOTAL PER EOUR, SUBCOXTRACT $219.36 $319.36 §319.26 §319.36¢ §319.36 $219.36
.2 -
=
. = < | Subcontrect Stenderd Unir Price:* _
- § Per Cubic Yerd $2.656 $2.33 $2.13 - 81,71 £1.54- $1.2%
. <
Per Cublc Yerd _
: (Total Lebor Omly) $0.72 §0.63 $0.58 $0.46 $§0.42 £0.35
Should Structurel Excevetion be performed by a Gerersl Contracter, nse the Standard Unit Price (Total
Labor Only) and cerry the Equipment &5 &n Overhead Item in Account 1-0. :
*Use these data for coﬁ:'p"ai'ison_'énly. Four hour minimm crew chaerge and move-on cost must be considered
in de;emining cost. . - : o
For excevetion of Trenches, incresse the Output Cubic Yerds per Eour by 10%. .
- ’ o See Yotes on Pzgé' S.
(Continued on following pege)
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.' STRUCTURAL EXCAVATICN -. CAT 235 BACKHOE ~ 2-16 PAGE 4

Grade \

PAT Y,

P
)
4

Q. Iypical
7\% Excavated
R Sidewval
Angle of Repose

1/2:1 Slepe o %
I

I
¥
/,,
PN
\/

SIS USUENEN:
&
+
Q3
o
"n

7S]

=

™
Bottom cut to Eg
Specified Elevation N %$7n¥7sﬁcﬁzf .

STRUCTURAL ZXCAVATION CLASS "C" HATERIAL
Footings - Pits - Trenches
Bucket Cepeeity, Cublc Yerds 1.12 1.25 1.50 1.E8 2.12 2.75
Cu. ¥és. | Cu. ¥¢és. Cu. Y¥cs, Cu. Yés. Cu. Y¥és. Cu. Yés
Cutput, Cuble Yerds
Per Eour {(Bexk Hessure) . 102 ii5 123 138 157 203
Zouipment, ) Eour
Czterp 4ller 235 Beckhoe $151.00
Pickup Truck 9.50
Totzl Zquipment £160.50 $160.50 §160.50 $160.50 §1€0.50 S160.50 §160.50
Cozpvosite Field Crew, 1 Eour
Foremen $24.60
Operztor 24.10
Odiler 19.50
Leborer 1B.35
Totel Lebor $86.55 B6.55 £86.55 86.55 86.55 B&.55 86.55
Allow For Gererzl Conditions .
And Overhead 502 Of Lzbor 43.28 43,28 43.28 43,28 43.28 43.28
Totel Cost §290.33 §280.33 $290.33° $280.33 $280.33 $290.33
Profic 102 - 28.03 29.03 29.03 25,03 - -28.03 29.03
TOTAL PEZR BOUR, SUBCONTRACT $319.36 §315.36 $319.36 $315.36 $3159.38 §319,38
Subcontract Stencerd Unit Price:*
Per Cubde Yard $3.13 $2.78 $2.60 $2.35 $2.03 $1.57
Per Cubie Texd
(Total Lebor Cnly) $0.85 $0.75 $0.70 $0.64 $0.55 $0.43

Should Structurel Zxeevetion be verformed by a Generel Contrsctor; use the Stenderd Unie Price (Totsd

HEL DY a LERCISL LOLLIECLOL; >3 3 £X | E)ehely

Lzbor Only) end carry the '-‘qu‘p::ert es an Overkead Item in Account 1-0.

for comperison only. Four hour minimm crew charge end move-on cost rust be considered

. For excgvatio-u of Trenches. incresse the Outyut Cubic Yards per Hour by 10%.

See Notes on Pege 5.

{Continued on following pege)
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All data on this page Copyright 1992 by

RICHARDSON ENGINEERING SEKVICES, INC.
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e STRUCTURAL EXCAVATION - CAT Z35 ZACKHC 2-15 PAGE 5

PROCEDURE POR ESTIMATING USING TEE RICEARDSOR RAFID STISTEM i
%. Determine the gusziizy of work zo be performed £3d clsseify the type end cendition of material to be

excevated.
== | B. TUsing Peges 2 throuvgh 4, diviie zte cudic vardege guantity of work 1o be performed by che estimated
- output in Cubic Yerds Per Ecur. (Note: Afjust Qutput Cubic Yerds if excevatizg for trenches.)
C. Round up the bours frocm 3 to the zext & Ecur ILncremenz; therefcre, 2.6 Zcurs beccomes & Eours; 5 Bours
becceomes 8 Bours; 35 Scurs beccmes 16 Securs, etce.

By the subceatrect nouriy rete for the selected group. Rouxd off

D. Multiply the heurs deterxized in C'by T
extension of cosz o zexr kigher deller.
£. For moving eguipment to zhe Size, 263 tke follewing ellowence for the eppreprizte page:

For Peges 2 thra & equirmezt =ix -~ $330.00

3 o icbsize locszed witkhin tke locel srea using all vesther

This cecvers the cest of e
ter hecoumz, prevate these COBTE.

5
roeds. I1f equipment is el

EXLYPLE:
A. Excevate a trench 1000' im lezgth, €' in depth, wizh cut et the subgrade 4'-6" in width 4n Cless A
Haterial and trench sides to izgle cf Repese.

From Acceunt 2-12, Pege 1, (4.5 x .2222) + 2,000 = 2.65%9 x 1000' = 3000 Cubic Yzzis.

H

B, 3000 Cubic Yards + (236 x 1.1) Cubic Yerds Fer Ecur equals 11,56 Bours (Fege 2).

€. 11.56 Bours weunds up to 12 Scure.

D. 12.0 Bours € $319.36 = §3,832.32
ST E.  Trapspertine Eouirment Allovence - 330.00
P, TOTAL, SURCONTRACT = $4,182.32

Cost Per Cubic Yeard $1.29

A1l data 4a this Accowmt assumes & Dust £nd Nolse Lbrzement Ordimence is i effect znd enforced.

Refer to Account 2-12 to calceulate structurel exceveation gueniities snd for descriprtion of Material
Classes.

Refer to Account 2-23 feor Dump Truek Eeuling, showld the project require excavated materiel be disposed.

All data on this page Copyright 1992 by
RICHARDSON ENGINEERING SERVICES, INC.

}

Phozograph sbows Cat 235 being used to excavate for exterior wriliry pipisg. -

s
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FIGURE Z.1

PIPE REMOYAL " EXEAVATION “VOLOME.

A —
:*-—?7"»‘".
A PJ‘O,J“
FOTSSARENE

St ASSUMED T0L ="
BE LONTAMINATED 27

........

MOL UME L’ALLULATION P -
ZEN’TER PORTION: ' 5'x 20! wéo’* GéOOOAqu FEET

SIDE LLOTES? 2.(sipedy x x 20" x 30! x L50 = 3%0()O£uﬁxc FEET
"FO/AL VOLDUME : 455000 &2 = 16,850 44>
JOI\TTAM:M ATED Zoit. JALAULATION

V?OLOME? (TR =Y % Lena = 3. 14( 25 1%)x650

Y ) R~ & I 4-3
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