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1.0 INTRODUCTION 

Draft-Final Aquifer Characterization Test Report 
NAS Corpus Christi, Texas 

February 19, 1996 

EnSafel Allen & Hoshall (EI A&H) was retained by the Department of the Navy to design and 

implement an aquifer characterization test at Building 8 on the Naval Air Station (NAS) Corpus 

Christi (Figure 1). During an initial groundwater assessment conducted by E/A&H in June 1993, 

groundwater contamination was detected in several onsite monitoring wells (E/A&H, 1993). The 

aquifer characterization test was designed to enhance estimates of aquifer characteristics and 

investigate the feasibility of groundwater pumping as a remedial alternative. The test included: (1) 

installation of two wells (one pumping well and one observation well); (2) continuous monitoring of 

the pumping well and eight previously installed observation wells before, during, and after pumping; 

(3) periodic monitoring offive additional observation wells by hand; and (4) continuous monitoring 

of barometric pressure. 

Aquifer characterization tests usually comprise several separate phases that are either monitoring 

periods or complete aquifer tests. Originally, this test was designed to have four separate phases: one 

ambient monitoring period, two pumping periods, and one recovery period. 

Aquifer Test Phases: 

Phase 1 Ambient condition monitoring 

Phase 2 Step drawdown testing 

Phase 3 Constant-rate pumping test 

Phase 4 Recovery monitoring 

However, due to various difficulties encountered while implementing this aquifer test, each of the 

above-described phases was conducted multiple times. These difficulties and the resulting 

implementation changes are described further in Section 3. 

The following objectives were met while implementing this aquifer characterization test. 
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Objectives: 

Draft-Final Aquifer Characterization Test Report 
NAS Corpus Christi, Texas 

February 19, 1996 

• To determine the optimal pumping rate for potential extraction wells. 

To refine present estimates of the aquifer parameters. 

• To determine the areal extent of influence for a pumping well on the Building 8 site. 

• To determine if groundwater pumping is a feasible remedial alternative. 

3 



2.0 NEW WELLS 
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Before the aquifer characterization test began, a pumping well and an additional observation well 

were installed near well ES-3 (Figure 2). 

2.1 Rationale and Placement 

The two new wells were proposed to provide a pumping well with increased yield and efficiency and 

to. improve the logistics and spacing of surrounding observation wells. Existing monitoring wells 

were 2 inches in diameter with medium- to coarse-grained sand packs and a screen slot size much 

smaller than the sand. To provide greater yield and efficiency, the pumping well was completed with 

4-inch diameter materials, with a more unifonnIy sized sand pack than existing wells, and much larger 

screen slots. 

The pumping well was installed 6 feet south of well ES-3. This location was selected because ES-3 

has the highest contaminant concentrations at the site and, therefore, will be the most likely onsite 

area targeted for remediation. 

Additionally, the proximity of ES-3 and the pumping well was required by the low anticipated 

hydraulic conductivity, low yield, and unconfined nature of the aquifer. Pumping tests conducted at 

nearby Site 3 indicated that pumping well influence in the aquifer is limited by low discharge rates 

(Fugro-McClelland, 1991). In that study, an obserVation well 3 feet from the pumping well had less 

than 2 feet of drawdown after three days of pumping. Observation wells located approximately 

40 feet from the pumping well had less than 0.2 feet of draw down. Therefore, for this study, the new 

observation well (ES-14) was placed 33.5 feet from the new pumping well (ES-l3). 

4 
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2.2 Drilling and Well Installation 
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February 19, 1996 

Drilling activities for this pump test were conducted the week of November 27, 1995. Activities 

included the installation and completion of a 4-inch diameter pumping well and a 2-inch diameter 

monitoring well. These wells were installed using hollow-stem auger drilling techniques. Boring logs 

for the two new wells are included in Appendix A. 

The pumping well was constructed using 4-inch inside diameter Schedule 40 polyvinyl chloride 

(PVC) screen and riser pipe. The well fully penetrated the shallow aquifer to provide the most 

available drawdown and satisfy assumptions associated with aquifer modeling equations. The well 

was constructed with a 0.02-inch slot screen from the water table to the top of the clay at the bottom 

of the aquifer (24 feet below ground surface). A 10-20 quartz sand filter pack was installed in the 

annulus around the screen from the bottom of the borehole to approximately 2 feet above the screen. 

The sand and screen sizes were selected based on the fine-grained soil sample descriptions presented 

in the Groundwater Assessment Report (E/A&H, 1993). A 2-foot thick bentonite seal was placed 

on top of the sand pack and allowed to hydrate. The remaining annulus was filled with cement

bentonite grout. 

The well was completed with an 8-inch diameter, steel flush-mount cover cemented into the 

surrounding pavement. An expandable, lockable cap was used to seal and secure the well. 

The observation well (ES-14) was constructed with the same specifications used for the pumping well 

except its diameter is 2 inches instead of 4 inches and the slot size is 0.010 inch. 

2.3 Well Development 

After installation, the wells were developed using a hand-actuated lift pump for ES-13 and a bailer 

for ES-14. In addition, ES-13 was surged for approximately two hours to enhance communication 

between the aquifer and the well. The pump and bailer were decontaminated before and after use 
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according to the methods described in Section 2.4. Development water was disposed of in the 

Corpus Christi Anny Depot (CCAD) industrial wastewater treatment system. 

2.4 Decontamination 

Before and after each use, drilling equipment was subjected to the decontamination procedures listed 

below. 

1. Equipment was washed thoroughly with laboratory detergent and hot water or a pressure 

sprayer to remove any particulate matter or surface film. 

2. Equipment was rinsed with deionized water. 

7 



3.0 AQUIFER CHARACTERIZATION TEST 
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After the two proposed wells were installed and developed, EI A&H returned to the site and a pump, 

transducers, data loggers, rain gauge, and other necessruy equipment were installed and set up. Next, 

operation of the pump and data loggers was tested, the data loggers were programmed, and 

transducers and water level indicators were calibrated. 

3.1 Monitoring Equipment and Observation Wells 

To improve measurement accuracy and reduce manpower requirements, water levels in the pumping 

well and most of the observation wells were measured using pressure transducers and automatic data 

loggers. Clocks on the data loggers were synchronized with each other before testing began. Water 

levels in the remaining observation wells were monitored intermittently by hand. 

Observation wells monitored with data loggers: 

ES-l 

ES-5 

ES-2 

ES-9 

ES-13 (pumping well) 

ES-3 

ES-11 

ES-4 

ES-14 (new observation well) 

Observation wells monitored by hand: 

ES-6 ES-7 ES-8 ES-12 

The Aquifer Characterization Test Work Plan/or Building 8 (E/A&H, 1994) listed well ES-I0 as 

a proposed observation well. However, during equipment installation, this well was found to have 

been paved over. A metal detector was used to locate the well and the overlying asphalt was chipped 

away with a crowbar. Upon opening the bolt-on steel cover, and removing the expandable locking 

cap, the monitoring well was found to have been destroyed during the paving process. Bentonite was 

visible in the well approximately 6 inches below the top of the casing. Therefore, ES-9 was 

monitored with a pressure transducer in place ofES-IO. 
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With two exceptions, the transducers were installed on Sunday, December 10, 1995,' and set to begin 

collecting ambient data. Transducers were set in ES-9 and along the sea wall on Monday, December 

11, 1995. 

The effects of barometric pressure changes and tidal fluctuation on the aquifer were investigated 

during each phase of the test. Pressure changes were monitored with a barometric pressure 

transducer connected to a data logger. Tidal influence was investigated to determine if Corpus 

Christi Bay, located approximately one-half mile northeast of the site, had any affect on water levels 

in onsite wells during the tests. Tidal effects were monitored by comparing water levels in Corpus 

Christi Bay with those in onsite wells considered outside the pumping well's radius of influence. 

Water levels in the bay were monitored with a data logger and transducer suspended over the sea 

wall. 

During the aquifer test, no precipitation events occurred. Therefore, no data corrections were needed 

to account for precipitation. 

3.2 Phase 1, Ambient Condition Monitoring 

Ambient monitoring parameters including barometric pressure, tidal fluctuation, and static water level 

changes were l!1onitored for 20 hours prior to the first step test and during each phase of testing. 

Ambient monitoring was conducted to identify rising or falling water level trends in the aquifer and 

the influence of any nearby pumping wells. Barometric pressure and tidal fluctuations were also 

monitored continuously during the ambient phases of the test to identify any potential relationships 

between these parameters and water levels. 

During the initial step drawdown test, it was found that the radius of influence from the pumping well 

would be minimal. Therefore, the outlying wells were considered ambient monitoring points even 

during pumping periods. The ambient behavior of the aquifer was monitored for a total of 56 hours 
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during the investigation. Ambient monitoring did not indicate the presence of any operating 

production wells near the test site. 

3.3 Phase 2, Step Drawdown Testing 

Step drawdown testing involves pumping a well at increasingly greater discharge rates ( steps) while 

monitoring drawdown in the well. By comparing each discharge rate with the corresponding 

drawdown, the optimum pumping rate for the tested well can be estimated. 

£S-13 Step DrawdowniConstant-Rate Test 

An initial step drawdown test on ES-13 was started at 14:05 on December 11, 1995 with a flow rate 

of approximately 0.1 gallons per minute (gpm). Drawdown in the pumping well was monitored 

during the test to determine when the next step could begin. Usually, the pumping rate is "stepped" 

up when drawdown stabilizes. However, during the first step, drawdown was excessive and 

equilibrium would not have been reached with sufficient room for additional steps. Moreover, the 

pump was operating at the lowest possible setting that would maintain a consistent flow rate. 

Therefore, this first step test was continued at the same pumping rate, making it a constant-rate 

pumping test. Groundwater from the pumping well was routed directly to the CCAD industrial 

wastewater treatment system for disposal. 

Even at the extremely low pumping rate of 0.1 gpm, drawdown in the pumping well exceeded 10 feet 

after 8.5 hours of pumping. Because excessive drawdown in an unconfined aquifer tends to nullify 

assumptions used in analyzing pump test data, pumping was halted and a recovery phase was initiated 

at 22:30 on December 11. The water level in the pumping well had recovered by 08 :00 on December 

12. 

£S-3 Step Drawdown Test 

The last task implemented during this phase was a step drawdown test conducted on ES-3. The test 

was conducted to gain additional information on sustainable pumping rates for future remedial 

10 
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considerations. During this test, ES-3 was pumped at 0.10 and 0.20 gpm. For the first step, the well 

was pumped at 0.10 gpm for 60 minutes. In the second step, the 0.20 gpm flow rate was maintained 

for 4.5 hours. During this test, the transducers in the outlying wells were removed and 

decontaminated. The data loggers were collected and prepared for down-loading of the data. 

3.4 Slug Testing 

Although the Building 8 aquifer characterization work plan made no provisions for slug testing, slug 

tests were performed on nine of the wells surrounding Building 8. These tests provided a quick 

method for determining if the low recharge rates obseIVed during the ES-13 step drawdownlconstant

rate test were the result of well construction problems, localized aquifer heterogeneities, or consistent 

aquifer conditions. Furthermore, data logging equipment was already installed in most of the onsite 

wells making these tests relatively easy to conduct. 

Falling head slug tests were conducted on the nine monitoring wells that were equipped with 

transducers. Before a slug test was initiated, the static water level in the well was measured using 

an electronic water level indicator. A "slug" was then "instantaneously" introduced into the well, at 

which time the water level and the time "To" were recorded. Periodically, water leveVelapsed-time 

measurements were recorded as the head fell back to the original level. The time required for a slug 

test to be completed and the water level rate of change are functions of the hydraulic conductivity of 

the aquifer. 

The "slug" or artificial head change was created in each well by abruptly adding approximately 1 

gallon of deionized water .. At the beginning of each test, the data logger was activated the instant the 

water was poured in the well. 

To facilitate graphing of the data, the data loggers were programmed to record water level 

measurements on a logarithmic time scale. Raw data from the data loggers were downloaded to a 

personal computer for data reduction and manipulation. 

11 



3.5 Phase 3, Constant-Rate Aquifer Test 
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As the name implies, a constant-rate pumping test involves pumping a well at a constant discharge 

rate while simultaneously recording water levels in pumping and observation wells and the time 

elapsed from the start of pumping. The water level/elapsed-time measurements are used to estimate 

aquifer characteristics (hydraulic conductivity, storativity, etc.) 

Two constant-rate pumping tests were conducted at Building 8, one at ES-13 and the other at ES-3. 

The constant-rate pumping test on ES-13 was started as a step test and was described in Section 3.3 

above. 

ES-3 Constant-Rate Test 

For the ES-3 constant-rate pumping test, a peristaltic pump was used to pump the well because the 

electric submersible pump could not sustain the necessary low flow rates due to overloading and/or 

overheating. ES-3 was pumped at a rate of 0.3 gpm for 7.5 hours. The early drawdown data 

indicated that the water level would stabilize at approximately 6 feet. However, after a temporary 

period of equilibrium, drawdown increased until the well was pumped dry. The pump was then shut 

down and recovery was monitored overnight. 

3.6 Phase 4, Recovery Monitoring 

Recovery tests involve monitoring the rise of water levels back to static conditions after pumping has 

stopped. Recovering water levels are recorded with the time elapsed after pump shutoff and the 

relationships between pumping rate, pumping duration, and recovery time are used to estimate aquifer 

characteristics. Generally, recovery data provide a means to double-check the results obtained during 

the constant-rate test. 

At the conclusion of each pumping phase, the pumped well was allowed to recover while the data 

loggers continued to collect data. Recovery data was collected until water levels returned to ambient 
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conditions. Recovery curves were analyzed for the constant-rate pumping tests conducted on ES-3 

and ES-13. 

3.7 Equipment Decontamination 

To prevent cross-contamination, water level indicators, pressure transducers, and other equipment 

that came in contact with contaminated groundwater were decontaminated before and after each use. 

Decontamination Steps: 

1. Equipment was rinsed with deionized water. 

2. Equipment was rinsed with isopropyl alcohol. 

3. Equipment was rinsed with deionized water. 

Decontamination water was collected and disposed of in the CCAD industrial wastewater treatment 

system. 

13 
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4.0 DATA MANAGEMENT AND MANIPULATION 

After testing was completed, data from the loggers were transferred or downloaded to a portable 

computer for transport to the office. These data were then loaded into a spreadsheet program for 

manipulation and graphing. After data were put into a standard format, hard copies were printed and 

filed. 

4.1 Drawdown Corrections 

Drawdown data were evaluated for correlation with barometric pressure and tidal fluctuations. 

Barometric efficiency was calculated to be approximately 10 percent and tidal influence was found 

to be negligible. Due to the low barometric efficiency and lack of tidal influence, drawdown 

corrections were not required. In addition, ambient monitoring data were evaluated to determine the 

need for corrections from natural water table elevation fluctuations. These natural fluctuations were 

determined to be negligible over the relatively short duration of the pumping periods. 

4.2 Data Reduction and Compilation 

Data from the pumping and recovery phases of the test were compiled using the computer program 

Aquifer Test Solver (AQTESOLV) by the Geraghty and Miller Modeling Group (1989). 

AQTESOL V has several widely published and accepted analytical solutions for many different kinds 

of aquifer tests. Specifically, drawdown models associated with unconfined aquifers were used to 

estimate aquifer characteristics. AQTESOL V was also used to analyze the slug test data collected 

from nine onsite wells. Raw data from the pump test is presented in Appendix B. The AQTESOLV 

graphs are presented in Appendix C of this report. 

4.2.1 Slug Testing Results 

Table 1 shows the estimated hydraulic conductivities from analysis of the slug test data. These 

estimates were calculated using the unconfined aquifer solution in AQTESOLV. For this solution, 

time (elapsed) versus displacement (change in water level) was plotted on semi-logarithmic graph 

paper. Hydraulic conductivity (K) was computed by the program using an equation developed by 

Bouwer and Rice (1976) for unconfined aquifers. 

14 



Well ID K (ftlmin) 

ES-1 0.00017 

ES-2 0.00021 

ES-3 0.00035 

ES-4 0.0048 

ES-5 0.000046 

ES-9 0.0003 

ES-11 0.000097 

ES-13 0.000057 

ES-14 0.00045 

Notes: T = K*b; where b = 21 ft at this site. 
Geometric Mean Transmissivity = 0.0049 feet2/minute. 

Draft-Final Aquifer Characterization Test Report 
NAS Corpus Christi, Texas 

February 19, 1996 

T (ft2/min) 

0.0036 

0.0044 

0.0074 

0.1 

0.001 

0.0063 

0.002 

0.0012 

0.0095 

Because hydraulic conductivity data are lognormally distributed, the geometric mean is the best 

measure of central tendency. Therefore, the average hydraulic conductivity for the Building 8 site 

is presented as the geometric mean of all nine tested wells. 

Slug test transmissivity results vary two orders of magnitude from 0.1 ft2/min in ES-4 to 0.001 ftNmin 

at ES-5. The geometric mean transmissivity from slug test data is 0.0049 ft?!min. 

4.2.2 Pumping Test Results 

Data from the constant-rate tests were entered in AQTESOL V and plotted using an unconfined 

solution by Cooper and Jacob (1946). This method uses time (elapsed) plotted against changes in 

head on semi-logarithmic graph paper to calculate aquifer transmissivity (T) and storativity (S). 

Because the aquifer is unconfined, data were corrected to account for dewatering near the pumping 

well with AQTESOL V using a formula developed by Kruseman and De Ridder (1979). This 
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dewatering correction is valid only ifdrawdown is less than 25 percent of the aquifer's thickness. The 

AQTESOLV graphs are presented in Appendix C oftrus report. 

Table 2 presents the transmissivity and storativity results of both constant-rate tests. 

Pumping! . 
Observation Well 

ES-13IES-3 

ES-3IES-13 

Transmissivity 
(ft?/min) 

0.0404 

0.0498 

Notes: T = K*b; where b = 21 ft at this site. 

Storativity 
(unitless) 

0.0642 

0.0106 

Geometric Mean Transmissivity = 0.045 feet2lminute. 

During both constant-rate tests, only the closest observation well (ES-3 for the ES-13 test and ES-13 

for the ES-3 test) exhibited measurable and significant drawdown. Although ES-14 had a 0.04 foot 

drop in water level during the ES-13 test, the data did not match conventional drawdown curves and 

no recovery occurred after pump shutoff. Therefore, it is possible that ES-14 was influenced by 

pumping at ES-13, but the data could not be used to determine aquifer parameters. 

4.2.3 Recovery Test Results 

Recovery test data were analyzed with AQTESOLVusing the Theis (1935) confined aquifer recovery 

method. This method does not correct for drawdown in unconfined aquifers; therefore the 

transmissivity value estimated with this method may be less accurate than those of other methods. 

The transmissivity estimated for recovery of ES-3 from the ES-13 constant rate test was 0.036 

fv/min. The transmissivity estimated for ES-13 from the ES-3 test was 0.03 ftNmin. 

4.2.4 ES-3 Single-Well Test Results 

Pumping well data collected during the constant-rate and step drawdown tests conducted on ES-3 

were analyzed in the same manner as observation well data from the constant-rate tests. For this 
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analysis, the borehole diameter of ES-3 was used as the distance-to-observation well measurement. 

Drawdown data for ES-3 were then analyzed using the Cooper and Jacob (1946) solution in 

AQTESOL V to estimate transmissivity and storativity. AQTESOL V graphs are presented in 

Appendix C and the results are summarized in Table 3 below. 

Drawdown Data Transmissivity Storativity 
Source (fl?lmin) (unitless) 

ES-3 Constant-Rate 0.0033 0.051 
Test 

1 st Step, ES-3 Step 0.015 0.027 
Drawdown Test 

Notes: T = K *b; where b = 21 ft at this site. 
Geometric Mean Transmissivity = 0.007 feet2/minute. 

4.2.5 Specific Capacity Estimates 

The data from the step test conducted on ES-3 was used to determine the specific capacity of the 

well. Based on two steps, one at 0.1 gpm and another at 0.2 gpm, the specific capacity ofES-3 was 

found to be 0.25 gpm per foot of drawdown. However, based on the results of the pumping test, it 

is unlikely that these values would be sustainable for any length of time. 

17 



5.0 DISCUSSION AND CONCLUSIONS 
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As a result of the data collected during this aquifer characterization test, the following conclusions 

can be drawn. 

Heterogeneity 

Based on the evaluation of the data collected during this aquifer test, it appears that the shallow 

aquifer in the vicinity of Building 8 is quite heterogeneous with respect to transmissivity. Although 

the slug test transmissivity estimates were extremely low, they varied over two orders of magnitude 

across the site. The temporary stabilization of drawdown in ES-3 during constant-rate testing, 

followed by total drawdown in the well without increasing the discharge rate also supports this 

conclusion. In the beginning of the test, recharge to the well was probably supplied by zones or 

lenses of higher hydraulic conductivity and limited areal extent. When these zones were dewatered, 

increased drawdown occurred because recharge was supplied by zones of lower hydraulic 

conductivity. 

Transmissivity 

A comparison of the transmissivities in Table 1 with those in Table 2 indicates that values derived 

from slug tests are approximately 10 times lower than the constant-rate test values. This difference 

probably arose because the constant-rate tests never reached steady state. Water levels did not level 

off during the tests which resulted in total drawdown at each pumping well. Moreover, because 

drawdown in the pumping wells was greater than 25 percent of the thickness of the aquifer, the 

Kruseman and De Ridder (1979) unconfined correction mentioned above was not valid. 

Because water levels did not stabilize, the tests were limited to less than 10 hours, and the unconfined 

drawdown corrections were not valid, the results from the constant-rate and recovery tests are 

considered anomalously high. Therefore, the slug and single-well test transmissivity results are 

considered to be better approximations of actual site conditions. The average transmissivity for the 

shallow aquifer in the vicinity of Building 8 using the slug and single-well test geometric means is 

0.0059 flHmin. 
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Radius of Influence 

Draft-Final Aquifer Characterization Test Report 
NAS Corpus Christi, Texas 

February 19, 1996 

The distance between ES-3 and ES-13 is approximately 6 feet and both wells had measurable 

drawdown when the other was pumped. ES-14, located 33.5 feet from ES-13, had a 0.04 foot drop 

in water level during the ES-13 test. Although the data was not used for transmissivity estimation 

and the pumping duration was limited to 8.5 hours, it is possible that the well was influenced by 

pumping at ES-l3. Therefore, the radius of influence after 8.5 hours of pumping ES-13 at 0.1 gpm 

was between 6 and 33.5 feet. After 7.5 hours of pumping at ES-3, measurable drawdown did not 

Occur in ES-14 located 39.5 feet away. This indicates that the radius of influence for ES-3 was 

between 6 and 39.5 feet during the test. 

For long tenn pumping schemes, the radius of influence would be expected to be greater than the 

distances observed during this investigation. However, to avoid total drawdown, pumping rates 

would have to be lower than the values used here. In other words, sustainable pumping rates for 

remediation are estimated to be less than 0.1 gpm. 

Groundwater Pumping as a Remedial Alternative 

Groundwater pumping would be a difficult remedial alternative to implement at this site given the 
following: 

• The heterogeneous nature of the shallow aquifer in the vicinity of Building 8. 

• The low average transmissivity value estimated for the site (0.0059 ft2/min). 

• The low pumping rates that the aquifer test indicates would be sustainable. 
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Banks 

Information 

Solutions, Inc. 

Water Well Report 
February 23, 2000 

CLIENT 

Ensafe, Inc. 

4545 Fuller Drive, Suite 326 

Irving, TX 75038 

SITE 

Water Well Search 

Nueces County 

Corpus Christi, Texas 

022300-06 

P.O. Box 12851, Capitol Station, Austin, TX 78711 

1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
© Copyright 1998 by Banks Information Solutions, Inc. 
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Solutions, Inc. 

Water Well ReportTM 
Map of Wells within Defined Polygon 

=Corpus Christi NaslTru 

* SUbject Site 
• Ground Wata< Wells (Clustar, 

• Ground Water Wen 

! Airport D Water body 

Hospital D Park 
Highway c::J State 

N. Primary roed 
~ Secondary and connecting road 
N Local road 
N Access road 

o 0.246607 Miles 

Banks Information Solutions, Inc. 
P.O. Box 12851, Capitol Station Austin, Texas 78711 

1701 Nueces Austin, Texas 78701 
512-478-0059 FAX 512-478-1433 EMail: BANKS@BANKSINFO.COM 

February 23, 2000 



Sanks 

Information 

TM 

Water Well Report 
Solutions, Inc. DETAILS 

" state 10 83-22-6B 

"Baq~JP ......... " 

4835500441 

,Owner' Of Well Bob Rouse 

, Type Of Well 
' .. ~ .••...... , ......•.• r •.•••••••••. 

Domestic 

l)ept~Drillect 166 ' 

Completion, Date 8/23/84 

Longitude , -97.277897 

Latitude , 27.679201 

P.O. Box 12851, Capitol Station, Austin, TX 78711 

1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433, e-mail banks@banksinfo.com 
©Copyright1998 by Banks Information Solutions, Inc. 
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Information 

TM 

Water Well Report Banks 

Solutions, inc. SUMMARY 

Water Well Report ™Research Mapping Ptotocol, 

The Banks Information Solutions, Inc. Water Well Report TM is prepared from existing state water well databases and 
additional file datalrecords research conducted at Texas' regulatory authorities. Submission of driller's log records upon 
completion of a drilled water well became mandatory in 1985. The state of Texas has processed these records into several 
different filing systems within two state regulatory authorities. The water well files, records and map locations are 
maintained by the Texas Natural Resource Conservation Cornmission(TNRCC) and the Texas Water Development 
Board(TWDB). Actual water well site locations of this report are geocoded and geoplotted directly from the drilling 
records, drilling schedules, and driller's logs and maps submitted by the water well driller and maintained at these two 
primary water well regulatory authorities. Below is a deSCription of the four filing systems utilized for well drilling records. 

Texas Water DevelopmentBoard (TWDB) 

Texas Water Development Board maintains a file system of located water well locations. These well files are water well site 
locations that have been verified with a field inventory inspection by TWDB personnel. The wells are assigned a State 
Identification Number unique to that well and plotted on county base maps, U.S.G.S. 7.5 minute topographical quadrangle 
maps, and in-house geographic information system. Records will also include analytical data attached with each drilling 
record. This is the current protocol for maintaining water well records within the TWDB. 

Texas Natural Resource Conservation Commission.· (TNRCC) 

The Texas Natural Resource Conservation Commission maintains a file system of plotted, partially numbered, and un
numbered water well locations. Plotted water well files are water well site locations that have been determined from map 
information submitted on water well logs and subsequently plotted on TWOB county highway base maps. This type of 
mapping and filing procedure ceased in June 1986. Partially numbered water well files are water well site locations 
processed from 1986 through 1990. These wells are provided a State Identification Number which establishes the well 
location somewhere within a 2.5 minute quadrant of a 7.5 minute quadrangle map, but the site location has never been 
precisely mapped or verified by a State of Texas staff member. Un-numbered water well files are water well site locations 
that have been processed since June 1990. These well records are filed solely on their county location and are not 
provided a State Identiflatlon Number nor are they mapped. This Is the current protocol for maintaining water well records 
within the TNRCC. 

Disclaimer 

Banks Information Solutions, Inc. has performed a thorough and diligent search of all wells recorded with the Texas Water 
Development Board and the Texas Natural Resource Conservation Commission. All mapped locations are based on 
information obtained from the TWOB and the TNRCC. Although Banks performs quality assurance and quality control on 
all research projects, we recognize that any inaccuraciesofthe records and mapped well locations could possibly be 
traced to the appropriate regulatory authority or the water well driller. Many water well schedules may have never been 
submitted to the regulatory authOrity by the water well driller and, thus, may explain the possible unaccountability of 
private drilled wells. It is uncertain if the above listing provides 100% of the existing well locations within the area of 
review. Therefore, Banks Information Solutions, Inc. cannot gaurantee the accuracy of the data or weillocation(s) of those 
maps and records maintained by Texas' regulatory authorities. 

P.O. Box 12851, Capitol Station, Austin, TX 78711 

1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 
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~8 
Send original copy by State of Texas Texas Water Well Drillers Board 
certified mail to the WATER WELL REPORT P. O. Box 13087 
Texos Department of Water Resources 

Au!tin. Texas 78711 P. O. Box 13087 ATTENTION OWNER: Confidentiality Privilege Notice on Reverse Side 
Austin, Texas 78711 

11 OWNER Bob Rouse Address 5950 Crooked Creek! Cor~us Christi! Tx 
(Namo) (Street or RFO) ICIIV) (Stele) IZ;i11841~ 

21 LOCATION OF WELL: 
County Nneces 1[4 milos in S direction from F]ollr B.l..llff 

(N.E., S.W., ute" (Town) 

0 legal description: 

Drillf!r must complete the len'" dt~5Crilllioll to the right Section No. Block No. Township 
with dislilt1CC nod din!Clion from two illlf:rscctin!J SI!C-
lion or survl:Y lirws. or he Inust locllie and identify the Ahstract No. Survey Name 
well on an official Ouarter- or Half-Scale Texas County 

Distance and direction from two intersecting section or survey lines General Highway Map Lind attach the map to this form. 

KI Soo altached maJl. 

3' TYPE OF WORK ICheck': 4' PROPOSED USE ICheck): 5) DRILLING METHOO ICheckl: 

IXNewWell o Deepening rXDorncstic o Industrial 0 Public Supplv ~Mud ROlarv o Air Hammer o Driven o Bored 

o Reconditioning o Plugging o Irrigation o Test Well 0 Other o Air ROlary o Cable Tool o Jelled oOlher 

61 WELL LOG: DIAMETER OF HOLE 7' BOREHOLE COMPLETION: 
Din. (in.) From 1ft.1 To 1ft.1 o Open Hole IXSlraight Wall o Underreamed 

63/4 Surface 166 o Gravel Packed o 01 her 

Dale drilled 8-23-84 If Gravel Packed give interval ... from It. 10 II. 

From To Description and color 01 formation 8) CASING, BLANK PIPE, AND WEll SCREEN DATA: 
Ih.l Ih.1 material 

0- 75 Top soil and shale 
DiLl. New Sleel, Plastic, etc. Selling 1ft.! Gage 

- lin.l or Perf' f Slotted, etc. Casing 

"71: 01: .,. n~ Used Screen Mgf., if commercial From I To Screen 
~ ~ 

Sh",l00 4 M pur r .... ;nn n_1,)I; - 85~115 
115-166 Sand 4 N PVC Scree'; 126-166 

CEMENTING DATA 

Cemented from 15 h. to surface It. 

Method used 

Cemented by 
Mart1n Water Wells 

(Company or IndlvlduaU 

9' WATER lEVel: 

Stat ic 'evel 
15 't. below land surface Date 

8-23-84 

Artesian flow Oflm. OOlto 

--_._------------- - - "'--- --_. --.---
101 PACKERS: Type Depth 

~-~_-~-@ ·[!-U-W-m .... Rubber 105 
-~--

l 
- ._-------_.-- -_. -- .. ~-

III --
AP-R-...3-198 " 

i.-J 

111 TYPE PUMP: 

nr:PT nc- o Turbine OJet !:X>ubmersible o Cvlinder 

WAlER-R€SGtJRe"'" oOlher 
(Ust! rt!VCtSI! sidl! if Iwc(!ssary) ''''WI' Depth to pump bowls, cylinder, jet, etc., 60' It. 

13) WATER QUALITY: 

Did you knowingly penetratf'! any strata which contained undesirable 121 WEll TESTS: 
water? ny"s KI No 

IJ TVp" Tust: o Pump [l Baller KI Jelled o Estimated II yes. submil "nEPOflT OF UNDESlnABLE WATER" 
Type of water? Depth of strata Yield: gpm with ____ ft. drawdown after __ hrs. 

Was a chemical analysiS made? DYes Q(No 

I hereby cerlily thallhis well was drilled by me (or under my supervisionland that 
each and all 01 Ihe statements herein are true to the best 01 my knowledge and belief. 

COMPANY NAME Martin Water Wells Waler Well Driller's License No. 1669 

(Type or Print) 

J 
ADDRESS H~ 77 North Robstown Texas 78380 

(Street or R F 01 ICily) (St8te' (Zip) 

(Signedl~ ~ (Signed) 
(liconsed Water Well Drilled (Registered Driller T,ainee' 

~:~ITr!:~e'jO.o£l~ "'8 
Please allach eleerric log, chemical analysis, and olher perlinenl inlormation, iI available. 

Located on map l! S C. F· i. . 
TDWR·0392 (Rev, 5·27·821 DEPARTMENT OF WA TER RESOURCES COpy 
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Appendix C 
CPT Logs, Soil Boring Logs, and Well Construction Diagrams 



FUGRO GEOSCIENCES, INC. 

Ensafe, Inc. 
5724 Summer Trees Drive 
Memphis,TN 38134 

Attention: Mr. Dave Felter 

Dear Mr. Felter: 

June 5, 2000 
Report Number 0305-0219 

REPORT FOR 
PIEZOCONE PENETRATION TESTING 

AND RELATED SERVICES 
NAVAL AIR STATION 

CORPUS CHRISTI, TEXAS 

13049 East Florence Avenue 
Santa Fe Springs, CA 90670 

Tel: 562-903-0055 
Fax: 562-903-9005 

Please find enclosed herewith the final results of the cone penetration tests conducted at the above 
referenced location. 

For your information, the soil stratigraphy was identified using Campanella and Robertson's Simplified 
Soil Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugro Geosciences, Inc. appreciates the opportunity to be of service to your organization. If you should 
have any questions, or if we can be of further assistance, please do not hesitate to contact us. We look 
forward to working with you in the future. 

Very truly yours, 
FUGRO GEOSCIENCES, INC. 

~::ic0~ 
President 

RY/st 

1 Diskette Enclosed 

__ ~ _________________ A_m __ em_b_e_rO_f_th_e_F_u_9r_o_9_ro_uP_O_f_C_om_p_a_n_ies_w_i_th_O_ff_ic_es_t_hr_o_u9_h_ou_t_th_e_w_o_rld_. ____________________ __ 



K~j to Soil CIJ$sification Jnd Symbols 
3011, T'{P;;; 3'"' .',1 r LF: T'( P;:; 

(3h",.,n ,n S.\mple. C"lumn) 

~ ~ 
~il1 Sandy Silty Clayey Undi.turbed Rod: Core Split Spoon No RAcovery 

Predominant type .ho·.n heavy 

TERMS DESCRIBING CONSISTENCY OR CONDITION 

COARSE GRAINED SOILS (Major portion RAtained on No. 200 Sieve) 
Includu (1) clean cravela " land dac:ribed aa fine, medium or coune, dependin, on diatribution or grain lice. (2) .ilty or clayey cravela " .and. l.: (3) fine &rained low plaaticity lOiI. (PI < 10) luch u nndy .iIta. Condition is rated accordin, to relative denaity, u detennined by lab te.ts or e.timated !rom ruistance to .ampler penetration. 

Descriptive Term 
tGote 
Medium Denae 
Denae 
Very Denae 

Penetration Reliatancee Relative Denlity 
0-10 0 to 40% 

10·30 40 to 70% 
30-50 10 to 90% 

Over SO 90 to 100% 
·Blowi/Ft., 140# hammer, 30- drop 

FINE GRAINED SOILS (Major Portion PUlin, No. 200 Sieve) 
Includes (1) inorpnic l.: orpnic .Uta l.: claYI, (2) landy, cravelly or aUty clays, &; (3) clayey IUtl. Coruistency is rated accordinC to IheariDg Itrencth, aa indicated by penetrometer readinp or by uDconfined compreuion testa ror aoil. with Pl~ 10. 

Note: 

Partinr: 
Seam: 
Layv: 
Fissured: 

Sen.itive: 

Intvbedded: 

Calcareou.: 

WeU Graded: 

Poorly Graded: 

Flocculated: 

FUGAO 

Descriptive 
Term 

Very Sort 
Sort 
Firm 
Stur 
Very sua 
Hard 

Cohesive Shear Strencth 
Toni/Sq. Ft. 

Leu Than 0.12S 
0.125 to 0.25 
0.25 to 0.50 
O.SO to 1.00 
1.00 to 2.00 
2.00 and Higher 

Slickenaided and fissured clay may have lower unconfined compressive Itrengths than ahown above becaUie or plana or weakneu or Ihrinka,e cracka; conaiatency ratings or luch soils are based on hand penetrometer readinp. 

TERMS CHARACTERIZING SOIL STRUCTURE 

paper thin iD lig 
1/8-.3- thick 
enatv than 3-
containin, ahrinka,e crackl, frequently 
fUled with (ine land or am, uaua1ly more 
or 1 ... vertical 
pertainiD' to cohe.ive .oil. that are 
.ubjed to appreciable lOll or atrencth 
when remolded 
compoaed or alternate layen or different 
lOiI typea 
compoaed or thin layen or varying color 
and texture 
containing appreciable quantities or 
calcium carbonate 
having wide ranee in crain .ilel and 
• u~tantial amount. or aU intermediate 
particl •• i.e. 
predominately or one grain lile, or 
having a ranee or .llel with lome 
Intermediate Ille ml .. lng 
pertainlnr to cohe.ivi .0U. that .xhibit 
a 10011 knit or nakey .tructure 

Slickenaided: having inclined planes or weakne .. that 
are llick and ,Iolay in appearance. 

Degree of Slickensided Development 

SIi,htly Slickensided: 

Moderately Slickensided: 

Extremely Slickensided: 

Inten.ely SlickenJiried: 

.licken.idea present at intervals 
or I' -2' • loil does DOt easily 
break alone these planes 
.Ucken.idea Ipaced at intervale 
or 1'·2', 1011 breakl euil)' a1on, 
the.e plane. 
continuou. and interconnected 
llickenlid.. .paced at interval. 
or 4~-12-•• oil breaka along the 
.lIcken.idel Into pieces 3"·a- In 
.ile 
.licken.ide. Ipl\Ctd at interval • 
ot 1.1. than .. -. continuoul In all 
dlrectionl; .oil breakl down 
alonr planel Into nodule. 1/"·· 
2- In .1 •• 
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0 DESCRIPTION OF SUBSURFACE P'1 
L 
>- MATERIALS GIl 
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Surface conditions: Concrete - 4" 

Light tan, fine sand. Slightly moist. 

Light tan, fine sand. Encountered water at 4 feet. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-1 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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0 DESCRIPTION OF SUBSURFACE I'Q 
::E 
>- MATERIALS CI) 

CI) 
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Surface Conditions: Concrete- 0-6" 

Dark brown, sandy silt. 

SS 88 Dark brown, sandy silt. Moist. 

5 SS 92 

10 

15 

20 

24" dark brown, sandy· silt. Moist. 6" sandy clay, moist. 
Encountered water at 5 feet. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-2 
BORING LOG 

CORPUS CHRISTI, TEXAS 



,.-.. 
I
W 
W 
lL.. 
'J 

I 
I
a... 
w 
I='l 

5 

10 

15 

20 

w >-a... ~ ~ >- w lL.. I- > '-
w 0 (I) 

-1 U ~ 
a... w 0 
:::;:: ~ -1 
<[ i:Q 
(I) ~ 

SS 94 

SS 83 

SS 100 

-1 
0 DESCRIPTION OF SUBSURFACE i:Q 
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>- MATERIALS (I) 
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Surface Conditions: Concrete 0-8" 

Tan, well sorted, fine grained sand. 

0-13" - Tan, well sorted, fine grained sand. 13-20" - Tannish gray, 
well sorted fine grained sand. Moist. 

Grayish tan, well sorted fine grained sand, with black organic material 
throughout. Saturated. Encountered groundwater at 4 feet. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-3 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: Concrete - 0-8" 

Light brown. fine sand. Moist. 

Medium brown. fine sand. Saturated. Encountered groundwater at 4 
feet. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-4 
BORING LOG 

CORPUS CHRISTI, TEXAS 

DATE: 08/23/93 T DWG NAME: 069ES-4 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: Conc 

Tan, well sorted fine grained sand with iron staining. 

Tan well sorted fine grained sand with iron staining. Moist at 2' 10". 

0-7" Well sorted fine grained sand. 7-17" Fine grained sand with 
increased sand and clay content. 17-24" Fine grained sand with 
increasing clay content. Encountered groundwater at 4 feet. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-5 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: Grass 

SS 63 12" - Dark brown, silty sandy loam. 3" - Brown, very fine grained 
sand. Moist. 

SS 92 13" - Blue clayey sand with Iron staining. Saturated. Encountered 
groundwater at 4 feet. 

SS 54 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-6 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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0 DESCRIPTION OF SUBSURFACE a:l 
;:;: 
>- MATERIALS CI) 

CI) 
U 
CI) 
::J 

Surface Conditions: Grass 

6" - Brown, silty sandy loam. 4" - Dark gray, silty clay. 7" - Tan, 
very fine grained sand with some Iron staining. Dry. 

20" - Tan, very fine grained sand with some iron staining. Wet. 

24" - Tan, very fine grained sand grading to bluish gray, clayey sand 
with heavy iron stain mottling". Moist. Clay content increases with 
depth. 

20" - Bluish gray, clayey sand with heavy iron stain mottling. Moist. 
4" - Light blue clay with orange mottling. 

10" - Light blue clay with orange mottling. 7" - Tan, slightly clayey, 
very fine grained sand. Saturated. 7" - Light blue clay with orange 
mottling. 

6" - Light blue clay with orange mottling. 1" - Sand. Wet. 13"-
Bluish clay with orange mottling. 2" - Sand. Wet. 

GROUNDWATER 
ASSESSMENT 

ES-7 
BORING LOG 

CORPUS CHRISTI, TEXAS BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

DATE: 08/23/93 IDWG NAME: 069ES-7 



" w >-I-
W a... 0::: ~ 
w >- W La... 
La... I- > "-
'"' 0 CI) w u ~ I --l 
I- a... W 0 
a... ::E 0::: --l 
W <l: m 
~ CI) ~ 

SS 83 

SS 83 

5 
SS 92 

10 

15 

20 

25 

--l 
0 
m 
::E 
>-
CI) 

CI) 

U 
CI) 

::J 

Su 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

s: Grass 

Dark brown to black silty clay. Very stiff. 

4" - Dark brown to black silty clay. Very Stiff. 20" - Light tan silty 
fine sand. Damp. 

12" - Medium gray, silty sand with clay. 10" - Medium gray, fine 
sandy clay with iron staining. Damp. 

1 0" - Medium gray, fine sandy clay with heavy iron staining. 14"-
Gray, fine sandy clay with organics. Light iron staining. 

Gray, fine sandy clay with organics. Light Iron staining. 

Blue gray fine silty sand. Encountered groundwater at 7.5 feet. 

GROUNDWATER 
ASSESSMENT 

ES-8 
BORING LOG 

CORPUS CHRISTI, TEXAS BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface conditions: Asphalt 0-16" 

Tannish gray fine grained sand. Saturated. 

9" - Tannish gray sand. Saturated. 3" - Brownish gray silty sandy 
clay with orange mottling. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-9 
BORING LOG 

CORPUS CHRISTI, TEXAS 

DATE: 08/23/93 1 DWG NAME: 069E5-9 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

0- "SPHALT 
8" -12'" SAND 
1'-3' LIGHT TAN SAND 

4' WET SAND(WATER TABLE) 
5' GRAY MOIST SANDY CLAY 

SAMPLED @ 1415 
DRILL TO 12' SET WELL( 10' SCREEN) 

GROUNDWATER ASSESSMENT 
BUILDING 8 CCAD 
NAS CORPUS CHRISTI 
CORPUS CHRISTI, TX 

! 

~ELL CONSTRUCTION 
DETAILS 

__ I--BEN"rDNITE SEAL 

ES-10 
BUILDING 8 CCAD 

NAS CORPUS CHRISTI 
CORPUS CHRISTI, TX 

• 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: 18" fill material 

18" - Light tan sandy silt. Moist. 

6" - Light tan sandy silt. Moist. 

15" - Gray sandy silt. Moist. 

5" - Gray to brown sandy silt. Saturated at 4'. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-11 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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Surface Conditions: As halt 6" 

SS 67 12" - Light tan fine grained sand 

SS 75 Light tan fine grained sand. Saturated. 

GROUNDWATER 
ASSESSMENT 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-12 
BORING LOG 

CORPUS CHRISTI, TEXAS 
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EN-~@) Log of Monitoring Well ES-13 
Environmental & Safety Designs, Inc. 
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GEOLOGIC DESCRIPTION 

Concrete. 

Tan, very fine sand with some silt. 

Water at 4 feet. 

Lithology below 4 feet was logged by auger 
cuttings to prevent heaving sands from entering 
augers. 

Increased silt content below 15 feet. 

Oxidation staining bands at 20 feet. 

100 0.0 f'-'J.1Ullj...--+-- Tan sandy silty clay. ~ ____________________________ ~-J 
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Er....!irR:@ Log of Monitoring Well ES-14 
Environmental & Safety Designs, Inc. 
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Water at 4 feet. 

T 100 Lithology below 4 feet was logged by auger 
cuttings to prevent heaving sands from entering 
augers. 

u 
> 
~ "" u 
"" I1l 0 0. 

.9 u 
c 

U I1l 

~ 
U) 

10 0 

:.en 
~ 

100 1 
15 

Pagefof f 



Log of Monitoring Well ES-15 
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Bluish-green Silty Sand (SW/MH), wet 

No samples below 9 feet 
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E.NSAI=E Log of Monitoring Well ES-17 -
Project: NAS Corpus Ghristi Location: Building 8 (GGAD) 

Project No.: 0133-08400 Surface Elevation: 13.1 feet msl 

Started at 1000 on 4-3-97 TOC Elevation: 12.49 feet msl 

Completed at 1130 on 4-3-97 Depth to Groundwater. 3.5 feet 

Drilling Method: Hollow Stem Augers Groundwater Elevation: 9.6 feet msl 

Drilling Company Jones Environmental Drilling, Inc. Total Depth: 14.5 feet 

Geologist: Allen Hall Well Screen: 4 to 14 feet 
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Log of Monitoring Well ES-20 
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Log of Monitoring Well ES-21 
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Log of Monitoring Well ES-22 

GEOLOGIC DESCRIPTION 

Brown Sand (SW) with trace Clay 

Gray and orange mottled Silty Sand (SW/MH). wet 

Gray and orange mottled Silty Sand (SW/MH). wet 

No samples below 9 feet 

TD @ 14.5 feet 
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Log of Monitoring Well ES-23 

g -I d ~ Cl en 
(9 

<C 
Z 0 en E :::cI-

t) 
E w -' en Ow ~~ w Ei (.) ::s GEOLOGIC DESCRIPTION S WELL DIAGRAM I-

w -1-1 -I 0.. s:: a.~ 00.. -10.. 0.. 5 (.) (.) > ::C::2 <C::2 ::2 w a.. 
-' W W z !:::<C Z<C <C 0 0::: ~ C5 -I 

0_ -I en <Cen en 0: ~ Cl en W 

concrete 

~ en S-1 0.3 2" blank ·c ~ PVC a 
C Ql 

S-2 0.5 OJ 0. 

t 
.c 

SW 
S-3 0.5 MH 

5 

S-4 0.6 50 Gray fine Sand (SW) U 
> 

No samples below 7 feet a. 
........ ~ ..... <.l a <t1 

e.- o. 
-0 

"'C c: 
<t1 Q) 
Ul 10 :j::: 

a 
"iii 

N 

1 
15 TO @ 14.5 feet 

20 

25 

30 



Log of Monitoring Well ES-24 
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Log of Monitoring Well ES-25 
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Environmental & Safety Designs, Inc. 
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8" of hard fresh concrete over 20" of hard, 
concrete-stabilized base material. Almost hard 
as concrete. 

Gray to tan very fine sand. Sugar sand. Fill 

a material to 10'. 

a 

a Becomes wet at 8'. ::::> u 0 
> 0, C>-

o 
0 "<r 

Gray and brown very fine sand~· Saturated. £ 
(..l 

Probably natural material. (fJ 

100 0 Blue-gray, soft, very fine sandy clay. Grades 
E 
co 

to very sandy ·brown and tan clay at 14', Gets 
i5 
C\I 

100 0 sandier with depth, 
.. iii 

GJ 
CI) 

0 0 
No recover, sand coming up augers, presume ~ 
running sands, c 

0 -c 
Tan, very soft, sandy clay with a few zones GJ 

100 0 where It Is clayey sand. U 
100 0 + 
50 0 

T an clayey sand and loose running sand .. ~ 
;; ....... -c: 

cu '0 
cu c 

loose running sand. ... co 
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Lt. brown with It. gray str~aking,hard, plastic 
clay. Lower confining unit; 
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End of boring - 29 feet 
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EN-~@ LO'g of Monitoring Well ES-27 
Environmental & Safety Designs,·Inc.· .' 
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GEOLOGIC DESCRIPTION 

8" of hard fresh concrete over 20" of hard, 
concrete-stabilized base material. Almost hard 
as concrete. 

Gray to tan very fine sand. Sugar sand. Fill 
material to 10'. 

Becomes wet at 8'. 

Gray and brown very fine sand. Saturated. 
Probably natural material. 

Blue-gray. soft, very fine sandy clay. Grades 
to very sandy brown' and tan ciay at 14'. Gets 
sandier with depth. 

No recover, sand coming up augers, presume 
running sands. 

This hole was not logged. Lithology was taken 
from adjacent well ES-26. No soil samples were 
collected from this well boring. End of boring -
16 feel 
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'EN-~e Log of Monitoring Well ES-28 
Environmental & Safety Designs, Inc. 
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ss-2 75 a 
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100 0 
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GEOLOGIC DESCRIPTION 

Asphalt over base material to about 1'. 

Tan to It. brown very fine sand. Slightly silty in 
upper 2'. 

3" slightly clayey zO.ne at 4,5'. 

All tan by 5'. 

Becomes wet at 7'. Tan grades to It. gray. 

Slightly silty last 2'. 

. Blue-gray. very sandy; soft clay grades to 
blue-gray. sandy stiff clay which grades to 
blue-gray and brown mottled plastic Clay by 13', 
Back to blue-gray. sandy Clay by 14', 

',;.,' 
.. .. 

.' '-.'- ~ ',' ,.. . . 

Blue-gray and br6Wi\!mottleCt. ·sandy. silty clay, 
Alternates stiff and soft. Caliche nodules In 
lower par~, 

Alternating running ahd 'clayey saturated sand, 
Mostly clayey sand. 

Brown with It. gray streaking, hard, plastic 
clay, . Lower confining unit. 

A sanitary sewer line was punctured .during the 
original installation of this well. Jhewell.was 
abandoned and a new well instailed'2' away, 
End of boring - 29 feet . 
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EN-r __ ® 
~ ~-Log of Monitoring Well ES-29 

Environmental & Safety Designs. Inc.' ", "" .. ".",',. -, " 
Pro ject Bldg. 8 

Pro ject No.: 0133 
Started at 0745 on 5-1-99 

Completed at 0845 on 5-1-99 

Driling Method: 625" HoUow Stem Auger 

Driling Company: JED! 
Geologist: D. Felter 
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Location: Corpus Christi, Texas 

Surface Elevation: feet msl 

TOC Elevation: feet msl 
Depth to Groll1dwater: 7 
Groundwater Elevation: 

Total Depth: 1£5 feet 
Well Screen: 6.5 to 1£5 feet 

GEOLOGIC DESCRIPTION 

Asphalt over base material to about r. 

Tan to It. brown very fine sand. Slightly silty in 
upper 2'. 

3" slightly clayey zone at 4.5'. 

All tan by 5'. 

Becomes wet at 7'. Tan grades to It. gray. 

Slightly silty last 2'. 

This well was not logged. Lithology was taken 
from adjacent well ES-28. No soil samples were 
collected from this well boring. This well was 
installed as a replacement well for ES-19. ES-19 
was abandoned to facilitate repair of a sanitary 
sewer line damaged during installation of ES-28. 
End of boring - 11.5 feet 
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GEOLOGIC DESCRIPTION 

Cona8te with 2-1nch asphalt overlay 
very 

minor gravel, trace clay, loose becoming 
medium dense below 2.5 feet 

gray below 3.5 feet 

wet below 9.25 feet 

Increasing clay below 11 feet 
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Log of Monitoring Well ES-31 

GEOLOGIC DESCRIPTION 

Tan silty fine sand, damp. 

A 1" layer of darker sand with organic matter at a 
depth of 6". 

Saturated below 3 feet 
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Log of Monitoring Well ES-32 
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Dark Brown Clayey Sand (SC) 

S-1 Tan fine Sand (SW) 
Saturated below 2.5 ft. 
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Log of Monitoring Well ES-41 
Project: NAS Corpus Christi Location: IR Site 3 

Pro·ect No.: 0124-08400 Surface Elevation: 21 feet msl 
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Log of Monitoring Well ES-43 

Project: NAS Corpus Christi Location: IR Site 3 

Project No.: 0124-08400 Surface Elevation: 21.4 feet msl 

Slarted at 0900 on 6-4-93 Toe Elevation: 22.83 feet ms/ 

Completed at 1700 on 6-16-93 Depth to Groundwater: 4 feet 

Drilling Method: Hollow Stem Augers Groundwater Elevation: 17.4 feet msl 

Drilling Company Jones Environmental Drilling, Inc. Tolal Depth: 42 ft. 
Geologist: AKJ, GP Well Screen: 35 to 40 feet 
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GM, MCC, and REI Monitoring Wells 



•• 

6" Lockirl9 Protective 
s----- Steel C.lsilI<J 

Veil ted CdP 
- .... ~---Drdin Hole 

2.5x2.5 Feet Slab 

4" Diameter Seh 40 PVC CdJillg 
with Thredded Joint 

.~----Grade 16-30 Si lica Sand 

..... f----- Sta inl ess Stee 1 Central i zer 

._1---- 411 Diameter Sch 40 PVC Screen 
wi th 0.0101) Slots 

..... 1----- Borehole reamed to 8" Diameter 

· . · '. ----------------- .... . ' 
· .' 
' .. . ' . 
... . 

..... ---- 4" Diameter Borehole 

20 

Well Elevations (ft, MSL) 

Identi fication Top of Ground Well Water 
Number Riser Surface Screen Level 

MCC-4 23.92 21.82 19.32-9.32 15.91 

MCC-5 24.57 22.32 19.82-9.82 15.90 

MCC-6 23.07 20.52 18.02-8.02 16.06 

MCC-7 23.94 21.42 18.92-8.92 16.23 

aMeasured May 14,1987 

bFrom ground surface, measured r-1ay 14, 1987 

FIGURE 2-2. WELL INSTALLATION SUMMARY 
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5.19 
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Wet rotary drilling methud. 

'OMM:'NT~ ON .INSTAaA TJ~. 

\'/ELL CONSTRUCTION DETAilS 

WELL HUMBER MCC-8 

DATE Of I NSTALLA TlON __ 1_2_1_11_1_88_ 

I, Hoighl of C':ling .tiWD oround _3_ft_, ____ _ 

2. ~pLh Lo flrsL Coupling ____ 5_f_t_, ____ _ 

COl.Ipling Inlo ...... 1 DoIpLh, One coup 1 i n9 

at 5 ft. below ground surface. 

3. ToLDI LllngLh of UI.nk Plpo 8 ft. 

41. Type or Blank. Pipe 4" IO :lil ush thread schedul e 40 PVC 

5. lengLh of Scrllct, ~t. 
6. Typo of Scrllco , 4" 10 flush thread schedule 40 PVC 

7. lDngLh or Sump 6 in. 

6. Tollli Dopth of Bllring 16 ft. Hola Di.molor 8 in. 

9. DopLh To 8oLlom or Scroon _Ii...!:.!... 

10. Typo or Scroon Fillcr 16-30 washed sil ica sand 

ClJanlily Usod _ 5 ha gs Siu.lcu I ftU/C16-30 

11. DopLh To Top of Filler 4.5 ft. 

12. TypcorSool_B_e_nt_o_n~i~t~e _________________ _ 

ClJonlily U$cd _._50_1_b_s_. ________ _ 

13. DopLh To Top of Scol 2.5 ft. 

1<4. Typc or Groul Bentoni te/cement 

GrouL MixLure :% Bentonite, 95% Portland cement 

McLhod or Plotc~cnL Backfi 11 from surface 
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Wet rotary dri 11; n9 method. 

1-. 

-

\"fELL CONSTRUCT ION DET AI LS 

WELL HUMBER __ M_C_C_-9 __ 

DATE Of INSTALLATION __ '2_1_'_2/_8_8_ 

1. Hoighl of CI:ling .-bDVII Qf'O\K'Id _3_f_t_. ____ _ 

2. [Hplh Lo (Ir.L Coupling ____ 5_f_t_. ____ _ 

Coupling InLorval OllpLh:l One coup 1 i n9 

at 5 ft. below ground surface. 

3. Total LDngth of IlI.nk. Plpo 8 ft. 

4. Typ~ of Blank. Pipe 4" 10 :filush thread schedule 40 PVC 

5. LengLh of Scroer, ~t. 
b. Typo orScroen 4" 10 flush thread schedule 40 PVC 

7. Lenglh or Sump 6 in. 

8. To[..,1 DepLh orBllring 16 ft' Hola DilmllLor 8 in. 

9. Doplh To 60LLom or Seroon _1~. 

10. Typo o( Screen Fillor 16-30 washed s i 1; ca sand 

CUanLiLy Usod _ 5 baQS Sin lcu. ftUlC16-30 

11. DopLhToTopotFiI~r 4.5 ft. 

12. Type of Sui Be._n_t..;.;on..;.;l;...;· t;.;;e _________ _ 

CUonlily U~cd _,_5_0 _l_b..;.s~. ~ _______ _ 

13. OopLh To Top ot Seol 2.5 ft. 

14. Type of GrouL _ Benton; te/cement 

Grout HixL 5% Bentonite, 95% Portland cement urc _________________ _ 

McLhod or Pllltc:nenL Backfill from surface 
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Wet rotary drilling method 

C.~M::NTS ~ INST Ai..LA TICK 

fa] McClelland consu't~lfI!ts 

WELL CONSTRUCT' ON DET Al LS 

WELL HUMBER MCC-I0 

DATE OF INSTALLATION 12/10/88 

t , Hi! igohl 0 r C.:I ing 1rb0'IItI QN>Und _0_,_37_f_t_, ____ _ 

2. ~pth Lo flr.l Coupling -_-_-_5_f.,:.t ______ _ 

Coupling InL~rval Depths T~o coup 1 ; ngs at 5 ft 

and 10 ft below 1 and surface. 

3. TolZll Length or U1ank PIpe 5 ft 

4. Type or Blank Pipe 12" ID schedu1 e 40 PVC 

5. Lenglh or Screen -1Q...ft 

6. Type or Screen 12" 1D schedul e 40 PVC 

7, length of Sump 6 ; n 

8. ToLaI Depth or 80ring 26 ft Hole Oi.mlller 18 in 

9. Depth To 8ollom of Screen 25 ft 

10. Type of Screen Filler __ 1_6_-3_0_w_a_s_h_e_d_s_i_l_i_c_a_sand 

CiJlnLiLy UsedZ.5 bags Size lcu.;ft U/C 16-30 

11. Oepth To Top 0' Filler .;;,5_' __ 

12. Type or Selll_.~_e_n_t_o_n_it_e _________ _ 

CAJenllly U~ed _150 1 bs ----------------------
1:3. Depth To Top of Seel 2 ft 

1A T rG Bentonite/cement "t. ype 0 rOul _____________ _ 

Groul MiltLure _ 5% Bentonite, 95% Portland Cement 

Method or Plece:nenL Backfi 11 from surface 
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Wet rotary drilling method . 

COMt1:'NT~ ON INST A:'lA TICK 

WELL CONSTRUCTION DETAILS 

WELL HUMBER MCC-" 

DATE Of INSTALLATION __ '_2/_'_0/_8_8_ 

t. Hoighl Dr C.,ing .oDV'D wound _3_ft_. ____ _ 

2. ~plh Lo rlr~L CoupliC\9 ____ 5_f_t_. ____ _ 

CDl.Iplino InLorval DoIpLh, One coup 1 i n9 

at 5 ft. below ground surface. 

:5. ToLaI Longth Df UI.nk Plpo 8 ft. 

4t. Type or ~IAnk. Pipe 4" ID ;til ush thread schedul e 40 PVC 

5. Lenglh of Serocr. ~t. 
6. Typo orSerDen 411 ID flush thread schedule 40 PVC 

7. LonglhDrSUmp 6 in. 

6 T 16 ft. ' 8 in 
• oul Dopth or 61lring ___ Hola Diamalor • 

9. ODpUl To 60LLom of SeroDn _Ii..!:!. . 
10. Typa of Scrun Fillor 16-30 washed sil ica sand 

Sill leu! ftUlC16-30 

, I. Depth To TDp 01 FiI~r 4,5 ft. 

t 2. Type or 50111 Bec..;.;n~to.;...;n.;..i:....;t:..:e ________ ..,--_ 

ClJanllLy U5td __ 50_l_b_s_. ________ _ 

13. OopLh To Topo(ScAI 2.5 ft. 

104. Type Dr GrouL _ Bentonite/cement 

Groul MixLurc :% Bentonite. 95% Portland cement 
. 

Mcthod or PloCt:tlenL Backfi 11 from surface 
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Wet rotary drilling method, 

WELL CONSTRUCT I OH DET AI LS 

WELL HUMBER Mee" 12 

DATE Of INSTALLATION __ 1_2/_1_3_/8_8_ 

" HoighL or C.~ing ab~ wound _3_f_t_, ____ _ 

2. ~plh Lo flr.l Coupling ____ 5_f_t_, ____ _ 

Coupling InLDrval D<lpLh, One coup 1 i n9 

at 5 ft, below ground surface, 

:5. TIlLaI Longth IIr UI.nk Plpa _8_ft_. 

-to Typ~ or E'>11IrU. Pipe 4" 10 $1 ush thread schedul e 40 PVC 

5. Lenglh or SCrD~(1 ~t. 
4" 10 flush thread schedule 40 PVC 6. TypallrSerD~n _____________________ __ 

7. LDngth or Sump 6 in. 

8. Tol.4l DDpth orBllring 16 ft. Hilla Di.mlllar 8 in. 

9. DDpth To 60LLom or SeraDn J..lli. 
10. Typo or SerDOn FillaI' 16-30 washed sil ica sand 

CiJlnlily Usod _ 5 hags Sill leu I ftU/C16-30 

11. Dopth To Top ot fil~r 4.5 ft. 

12. Type of SDIII.;;B..;;e.;.;.nt.;;.;o~n;.;.i..;;t.::.e ________ _ 

CiJDnLlly U:>cd _,_50_1_b_s_. ________ _ 

13. Dapth To Top IIf SCDI 2.5 ft. 

1-t. Typc of GrouL _ Bentonite/cement 

Groul Mixlurc :% Bentonite. 95% Portland cement 

Mcthod or PIDcc:ncnL Backfi 11 from surface 
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Wet rotary drill ing "method. 

\'/ELL COHSTRUCTIOH DETAILS 

WELL HUMBER MCC-13 

DATE OF INSTALLATION 12/11/88 

1. Hoighl or CI!ling .t>c:r."V wound _3_f_t_. ____ _ 

2. [Hplh Lo flr~l Coupling ____ 5_f_t_. ____ _ 

Coupling InLo,.,.\ DllpLh!l One coup 1 i nq 

at 5 ft. below ground surface. 

3. ToLaI LlngLh or UI.nk Pip. _8_ft_. 

41. Typc of elDn\;. Pipe 4" 10 $1 ush thread schedul e 40 PVC 

5. Lenglh of Sc:rDCr. ~t . 
6. Typo or Serlen. 4" 10 fl ush thread schedul e 40 PVC 

7. langlh or Sump 6 in. 

6 T 
16 ft. . 8 l' n 

• oul Ooplh or Bnrin!) Hole Oi.mlller • 

9. OopLh To 80LLom or SerODn 15 ft. --
to. Typo or Scroon Fillor 16-30 washed sil ica sand 

CiJanlily Usod 5 bags Sill ley. ftU/C16-30 

t 1. Dopth To Top of Fi'~r 4" 5 ft. 

12. Type or SOIII Be;..;.n;.;t..;;;on;.;..l:....;·t:..;:e:...-________ _ 

CiJonllly U:>ed _. _5_0_1 b..,.;s_. ________ _ 

t3. Oopth To Top of Seol 2.5 ft. 

1"'. Type or Groul_ Bentoni te/cement 

Groul MixLure :% Bentonite, 95% Portland cement 

MethOd of PIDcc:nenL Backfi 11 from surface 
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Wet rotary drilling method, 

\"fELL CONSTRUCT I ON DET AI LS 

WELL HUMBER MCC-14 

DATE OF INSTALLATION __ 1_2/_1_2/_8_8_ 

I. Hoighl or C'!ling .-b0'Yll wound _3_ft_. ____ _ 

:2, o..plh Lo flr.l Coupling ____ 5_f_t_, ____ _ 

Coupling InLorval DolpLh~ One coup 1 i n9 

at 5 ft. below ground surface. 

J. Tolal Longlh or III.nk Plpo B ft. 

~. Type Dr ~Ianl:. Pipe 4" 10 ;flush thread schedule 40 PVC 

10 ft • 5. Lc:nglh or Scroen _ 

6. Typo ofScrDcn 4" ID flush thread schedule 40 PVC 

7 .. longlh of Sump 6 in. 

16 ft . 
8. ToLAI DDplh or Bllring ___ . HolD Di.mlllllr Bin. 

9. OllplhTo 8oHom or Scroon _1.2...!.!.. 

to. Typo of Scroon FilLaI' 16-30 washed sil ica sand 

Sin lell, ftU/C16-30 

t 1. Doplh To Top of Filler 4! 5 ft. 

12. TypeofSoAI~B~en~t~o~n~i~te~ ________________ __ 

CaJonliLy U~cd __ 50 __ 1_b..;,.s...;., ___________ __ 

13. Deplh To Top of SCAI 2.5 ft. 

1~. Type or Groul Benton; te/cement 

GrouL HiKlurc ~% Bentonite. 95% Portland cement 

Melhod or Plotc:nenL Backfi 11 from surface 
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Wet rotary drilling method," 

~LL CONSTRUCTIOH DETAILS 

WELL HUM8ER_,"""M~CC~-~15~_ 

DATE OF INSTALLATION 12/12/88 

t, HoigM Dr C.~ing ablMl Qf'OI.I\d _3_f_t_, ____ _ 

2. [).apth Lo flr.l Coupling ____ 5_f_t_, ____ _ 

Coupling Inlorval DolpLh, One coup 1 i n9 

at 5 ft, below ground surface. 

3. ToLaI Longth or m.nk Plpo 8 ft. 

"I. Typ~ of Blank. Pipe 4" 10 :lil ush thread schedul e 40 PVC 

S. Lenglh or Scrocrl ~t, 
4" 1D flush thread schedule 40 PVC 6. TypoorScroen _________________ _ 

70 Longth Dr Sump 6 in, 

6. ToLaI Depth Dr Bilring 16 ft. Ho;. Dilmiller 8 in, 

9. Dopth To Bollom or Scroen _11.1.!., 

10. Typo or ScrDon filler 16-30 washed sil ica sand 

CAJanLily Used _ 5 hao s Size lcy I ftU/C16-30 

11. Depth To Top 01 fil~r 4,5 it, 

12. Type of SOD I Be;_n_t~on~l~·t~e~ ___ ~ ______ _ 

CLJDnlll y U:;ed _._5_0 _l,.;.b,.;;s..:.., _____________ _ 

1:5. Depth To Top of SCDI 2.5 ft, 

1<4. Typ~ of GrouL Bentonite/cement 

Groul H'lyL 5% Bentonite. 95% Portland cement nure ____________________ ___ 

M~thod or Plllcc:n~nL Backfi 11 from surface 



Table 1. Construction Details of Monitor Wells Installed 
by Geraghty & Miller, Inc., at NAS Corpus Christi 

Well 
Desig
nation 

GM-16 

GM-17 

GM-18 

GM-19 

GM-20 

GM-21 

GM-22 

Ground
Level 

Elevation 
(ft, rnsl) 

18.7 

17.3 

15.9 

21.1 

17.2 

17.6 

5.3 

TOp of 
Casing 

Elevation 
(ft, rnsl) 

19.97 

18.19 

18.18 

22.84 

19.41 

19.42 

6.68 

Total 
Depth 

Drilled 
(ft) 

14.0 

13.0 

13.0 

15.0 

15.0 

16.0 

13.5 

9 

Screened 
Interval 

(depth, ft) 

9.5-14.0 

9.0-13.0 

8.5-13.0 

8.5-15.0 

10.0-15.0 

8.5-16.0 

11.0-13.5 

Depth to Top 
of Gravel 

Pack 
(ft) 

8.5 

7.0 

7.0 

5.0 

9.0 

7.5 

6.5 



PROJECT NAME: ____ NA_VY ________________ _ 
BORING NUMBER: REI-24 

PROJE CT N U M B E R : __ --'3~2::..:4!...--:!1~1 __________ _ DATE INSTALLED: 5(9/86 

WATER LEVEL MEASUREMENT: 10.78' below ground surface. 

LOCKING ~INCH 
a====~--- PROTECTIVE STEEL CASING 

PVC WELL CAP---f __ .---, , 
2.28' , 

-I 
4 INCH (10) 

. ::"' 
.. -.' . . . . :~ . 

--- ..... 
SCHEDULE 40 PVC WELL CASING o' ........ . " 

CEMENT-BENTONITE GROUT---_·:·:. 
'(4x 1 MI;X) ".~' 

BENTONITE SEAL --~:~:l'I 

.. . . 

,,-. -:CII. . ' . 
.. • 0 ... 

~ :: .. ; 
r :i{ 
o ... " 
~ .. 

,:~:.: '. -.. "" .. -
: .. 0-: -

TOP OF CASING EL. 24.77' 

TOP OF SEAL -2.:.. 

BOTTOM OF SEAL _4_'_ 

TOP OF SCREEN 5 ' 

.o.....Q.l.Q. INCH SLOT 
SLOTTED WELL SCREEN 

DETAilS OF 

r.U4 

MONITOR WELL CONSTRUCTION 

REI-24 



PROJECT NAME: _--::.;.NA~V.:...Y=-______ _ BORING NUMBER: REl-2S 

P R OJ E C T N U'MB ER : _.=.3...!.4.::.2_-.:..1.:..1 ______ _ DATE INSTALL ED: 5/8/86 

WATER LEVEL MEASUREMENT: 7 - 00' below ground surface. 

LOCKING _6_INCH 
CF====i7--- PROTECTIVE .STEEL CASING 

PVC WELL CAP-_---+...-,,---. 

t 
2.38 I 

_.....:4:!.....- INCH (10) 
SCHEDULE 40 PVC WELL CASING 

...... ". ': 

.~ 

· . --, ".:.0 
CEMENT-BENTONITE GROUT--....... ·:·. 

'(4x 1 MIX) ".C?' 
"_" tI_ · . . . . · -. · -.: ; .... 

BEN TO Nn ESE A L ---""llj'J 

:=:=:::= 

- !.:. ... 
Q ... ..;: 

.111 ... 

- ··0 ...... . ' . ... ... 

TOP OF CASING EL. 24.77 I 

.. TOP OF SEAL _2_'_ 

BOTTOM OF SEAL 4 ' 

TOP OF SCREEN 6 ' 

#4 SAND PACK __ -+-":!:!:!:.!.~.I ... ·.; .. I:::i -_ l!i!li. 
::::~::: 

.. :.'.:.:::.=.: .. =:: ... :.:.~:.:~.: ---
::::::::: 

O. 010 INCH SLOT 

SLOTTED WELL SCREEN 
.... : ... : ...•. :.:.: :;.:.:.:. 

-- ::::=:=:: 

·:.!:".:.:i:I.:I::1.:i:: =~ :./111
1
/ -- :;::::::: - ....... ". •..... ;. -- ::::::::: 

:
::::=:;'::.:::.: -- ::~:.:::: 

BOTTOM OF SCREEN 26 ' 
TOTAL DEPTH _____ r.:,:.:..:..:.!.!.1.,l...!..:.;l..I.,JA 

27' 

DETAILS OF 

22.391 

MONITOR WELL CONSTRUCTION 

REJ-25 -_ .. : 



roUt:> 

PROJECT NAME:~N~A~VY~ ______________ __ BORING NUMBER: _~R~E:..:!:I,--=-2.::..6 ___ _ 

P ROJEC T N UMBE R : __ ....;:3:...;,:2...,;4_-.,:;.1,;;;.1 _______ _ DATE rNSTALLED: ___ 5~/9....;/~8~6 _____ _ 

WATER LEVEL MEASUREMENT; 3.95' below ground surface. 

LOCKING -LINCH 
a====~r--- PROTECTIVE STEEL CASING 

PVC WELL C A P'-----' __ .----, , 
2.82' 

4 INCH (10) 
."-C! • 

SCHEDULE 40 PVC WELL CASING 

CEMENT-BENTONITE GROUT----..... 
'(4x 1 MIX) 

BENTONITE SEAL --~~~i1 

.... , . 

- .. : ... c 
, .. -. • • 0: _0 .0. 
- o.~ ...... -. . . ... "-... 

; .. -. 

TOTAL DEPTH----
:::::::::: ..... :::::::::: 

22' 

TOP OF CASING EL. 21 ~ 40' 

TOP OF SEAL _2_'_ 

BOTTOM OF SEAL 3.5 ' 

TOP OF SCREEN 6 ' 

0.010 INCH SLOT 

SLOTTED WELL SCREEN 

BOTTOM OF SCREEN 21 ' 

DETAILS OF 
MONITOR WELL CONSTRUCTION 

REI-26 



t-'.lQr 

PROJECT NA ME : _--,N~A~V!....Y!:-______ _ B 0 R I N GNU M B E R: _--&;R ..... E .... T..;;:;-.LZ.L7 __ _ 

P R OJE C T N U'MB ER : _--=-34~2=---=1:..:1~ ____ _ DATE INSTALLEC: __ ~S~/~9~/8~6~ __ _ 

WATER LEVEL MEASUREMENT: 4.79' below ground surface" 

LOCKING _6_'NCH 
a====~r---- PROTECTivE STeEL CASING 

PVC WE L L CA P-----t--.r--..., , 
3.11 

__ 4_ INCH (10) 

SCHEDULE 40 PVC WELL CASING 

.. . ,. 
0 

"! 
~ 

. ~ . ... , '. ," " 
o· .... CEMENT-BENTONITE GROUT--~ 

'(4x 1 MIX) " . • C?" 
".7." .. . . -. 
~ 

" 
.. . -. , .' 

= '!' 
, ~.-

BENTONITE SEAL --~ 

.- . · • -:0. · . , 
e, '. . 

.: .. c . · .... .t • 
0 ... _ .-· .--~:~ . ... r • · -, o. 

" 

........ .......... ......... ......... ......... - ........ . - ........ . - ........ . - ::::::::: - ........ . - ........ . 
-- ~~~~~~~~~ - .......... . 
: - ~~~~~~~~~ 
-: :::=:::=: - ::::::::: - ......... . - ........ . - ....... . 

TOT AL DE PTH _____ ~~~:.:u.:.:.:a:.I 

23' 

TOP OF CASING El. Z1. 84 

.. TOP OF SEAL --L 

BOTTOM OF SEAL _4_' _ 

TOP OF SCREEN 5 ' 

0.010 INCH SLOT 
. SLOTTED WELL SCREEN 

BOTTOM OF SCREEN 20 ' 

DETAILS OF 
MONITOR WELL CONSTRUCTION 

REI-27 



P R OJEC T NA.ME: __ .uNAQ.VY.~ ______ _ BORING NUMBER: REI 28 

PR OJE C T N ()M 8 E R : ___ =-34..;..;2=---=1:..::1~ ___ _ DATE INSTALLED: 5/11/86 

WATER LEVEL MEASUREMENT: --.J. 88' below ground surface. 

LOCKING ~INCH 
a====:::::r.:lr--- PROTECTIVE STEEL CASING 

PVC WELL C A P----I--..---, , 
2.83' 

.. :- . 
.. iI._ .. 
.. :~~ 

_....:l4i:-- INCH (JO) 
SC'HEDULE 40 PVC WELL CASJNG ~ .. ": 

.• ;:0 
CEMENT-BENTONITE GROUT--~ ~.:. 

'(4)( 1 MIX) -'.t? 
'. :.. .. ,. 
..... ' . . . .. 
.. - ..... 
" . .' .. ' 
-= .~ . , .. , ... 

BENTONITE SEAL --~:~2t 

.. 
~ .. ... .... -. ..... 
..... . ... -., 
.. "' .... . -

..... : ... c 
, .. -,: 
-' . 0 ....... .' . 

," ~~; 
: •• 0 

',. ... 
= -.:: 

TOT AL DEPTH-----L:.:..:...:.;~""'"'"'"':..J...&.II 

20.5' 

.. 

TOP OF CASING EL. 19.59' 

TOP OF SEAL 2'· 

BOTTOM OF SEAL _3_'_ 

TOP OF SCREEN 4 ' 

0.01 Q INCH SLOT 
SLOTTED WELL SCREEN 

80TTOM OF SCREEN 19' 

r'.lQb 

:uC)~ RESOURCE ENGINEERING INC. 
~ ENVIROHWf::HT",," CON5u.TNfTS 
~ ~11!1tAIS 

DETAILS OF 
MONITOR WELL CONSTRUCTION 

REI-28 
",<)~CT_ 



r.w'::> 

PROJECT NAME:~N~A~VY~ ______________ __ BORING NUMBER: __ .R=E..:::I:......:2:....:9~ __ 

P R OJE C T NOMS E R : _..::!.3..::!:4~2-......;..;1l:!:.-.. _________ _ DATE INSTALLED: 5110/86 

WATER LEVEL MEASUREMENT: 8.78' below ground surface. 

LOCKING __ 6_'NCH 
a:::===::r.r--- PROTECTIVE STeEL CASING 

PVC WELL CAP----'"_--.... 

t 
2.16 

... -.. 
'::·7· 
.. : . 

........ 
.... ": 
'.a.. 

_...;:4~ INCH (IDJ .~. 
SCHEDULE 40 PVC WELL CASING ... : 

..... ~" 
CEMENT-BENTONI'TE GROUT--....... ~·: 

'(4x 1 MI,X) ... ~. .. ~ ... 

BENTONITE SEAL --..,.,:~i't 

• ·"'G ........ . . . ..... , . 
:", ... ~, 
, ... . 
o .... !: 
.', 

- 0" .. 
'I ... ~:: 
-..... #.-
~ ... -: 

:::::::::... ..:::::::::: 
TOTAL DEPTH------t.::.:.:.:..=~ ......... 

23.5' 

TOP OF CASING EL. 18.14' 

TOP OF SEAL _6 __ ' 

BOTTOM OF SEAL 7 ' 

TOP OF SCREEN 8 ' 

O.OlO'NCH SLOT 
SLOTTED WELL SCREEN 

BOTTOM OF SCREEN 23' 

DETAILS OF 

15.98' 

MONITOR WELL CONSTRUCTION 

REI-29 



r . .it.! 

PR OJE CT NAME: _----'N~A2.VY.:....:... _______ _ B 0 R I N G N () M B E A; _---.:R:.:=E..::I:.........::3:....:0=--__ 

P R OJE C T N U M B E R : _---.:3::...;2;;,.4..:,.-...,:1::...:1:.--____ _ DATE INSTALLED; ___ 5:....:/...,:9~/....:8_6 ____ __ 

WATER LEVEL MEASUREMENT: 6.97' below ground surface. 

LOCKING __ 6_INCH 

a=====T.'--- PROTECTIVE STEEL CASING 
PVC WELL CAP-----f._--..., 

f 
2.57' 

. .... - .. 

4 INCH (10) 

SCHEDULE 40 PVC WELL CASING 
. 

CEMENT-BENTONITE GROUT---...... ·:·. 
'(4x 1 MIX) :','e' 

'. -:.-. ... .... , . 
.... ; ..... 
o • . ' .. 
: I!, 

BENTONITE SEAL --_r-:~.1'1 

.... , . '" .. 
, ., -... 
o '". ..... 
,,-.: ~D • 
.' ... .. 
~ .. :_c , ..... : 
o:~: ." . • a •. . ... ~:-: 
. ., "'.-
~ .. -:' 

TOT A L DE P T H ________ r.:~,.,;t;I=u:.... 

21' 

-.. _-
.... 

TOP OF CASING EL. 21.66 

TOP OF SEAL 6' 

BOTTOM OF SEAL 7 ' 

TOP OF SCREEN 9 ' 

0.010 INCH SLOT 

SLOTTED WELL SCREEN 

BOTTOM OF SCREEN _-.1 .... 9_' _ 

DETAILS OF 

19.09' 

MONITOR WELL CONSTRUCTION 
REI-3D 



Table D-1 
Boring Logs Used in Building 8 Cross Sections 

Arbitraty ID Boring ID Project Description Contractor Date Drilled 
A-1 B-3 H-60 XMSN Test Stand Relocation Trinity Engineering Testing Corporation 10/7/97 
A-10 ES-26 Environmental Investigation EnSafe 4/27/99 
A-2 CB-1 Engine Plating & Paint Shop The Austin Company 6/1/73 
A-3 CB-4 Engine Plating & Paint Shop The Austin Company 6/1/73 
A-4 CB-3 Engine Plating & Paint Shop The Austin Company 6/1/73 
A-5 ES-13 Environmental Investigation EnSafe 11/29/95 
A-6 ES-5 Environmental Investigation EnSafe Jun-93 
A-7 CB-1 Foundry and Heat Treatment Shop McBride-Ratcliff and Associates, Inc. 9/13/89 
A-8 ES-7 Environmental Investigation EnSafe Jun-93 
A-9 ES-28 Environmental Investigation EnSafe 5/1/99 
B-1 ES-12 Environmental Investigation EnSafe Jun-93 
B-2 B-2 Power Train Facility Add. Tippett & Gee, Inc. 10/19/84 
B-3 CB-1 Engine Plating & Paint Shop The Austin Company 6/1/73 
B-4 ES-2 Environmental Investigation EnSafe Jun-93 
B-5 ES-15 Environmental Investigation EnSafe 4/2/97 
B-6 B-2 Rehab. Central Htg. Plant - Ph-2 Hartrampf/Powell, Inc. 11/2/77 
C-1 B-1 Fuel Storage Tank Facility Trinity Engineering Testing Corporation 8/27/92 
C-2 ES-21 Environmental Investigation EnSafe 4/1/97 
C-3 CB-3 Engine Plating & Paint Shop The Austin Company 6/1/73 
C-4 ES-4 Environmental Investigation EnSafe Jun-93 
C-5 B-1 Whirl Tower Relocation Law Engineering, Inc. 2/5/97 
D-1 B-1 Hanger 42 Bennett, Martin & Solka 11/4/92 
D-2 ES-8 Environmental Investigation EnSafe Jun-93 
D-3 B-3 Aircraft Analysis/Processing Facility Tippett & Gee, Inc. 4/16/85 
D-4 CB-3 Heat Treatment Facility Woodward Clyde 6/5/75 
D-5 CB-1 Foundry and Heat Treatment Shop McBride-Ratcliff and Associates, Inc. 9/13/89 
D-6 ES-6 Environmental Investigation EnSafe Jun-93 
D-7 B-4 Aircraft Bearing Shop Bernard Johnson Incorporated 3/14/72 
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firilf.l"E e. Log of Monitoring Well ES-13 
Environmental & Safety Designs, Inc. 
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GEOLOGIC DESGUPTION 

Concrete. 

Tan. very fine sand with some sill. 

Water at 4 feel. 

lithology below 4 feet was logged by auger 
cut lings to prevent heaving sands from entering 

augers. 

Increased silt content below 15 feet. 

Oxidation staining bands at 20 feet. 

Tan sandy silty clay. 

WELL DIAGRAM 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: Concrete - 0-8" 

Tan, well sorted fine grained sand with iron staining. 

Tan well sorted fine grained sand with Iron staining. Moist at 2' 10". 

0-/' Well sorted fine grained sand. 7-17" Fine grained sand with 
increased sand and clay content. 17-24" Fine grained sand with 
increasing clay content. Encountered groundwater at 4 feeL 

GROUNDWATER" 
ASSESSMENT 
BUILDING 8- CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 

ES-5 
BORING LOG 

CORPUS CHRISTI," TEXAS 

DAtr:08/23/93 I DWG NAME:069ES-5 
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LOG OF ·BORING 

Project : Foundry & Heat Treatment Shop 

Corpus Christi Army Depot, Texas 

Client : Maverick Engineering Company 

Boring No. : CB-i 

Fi le No. . 89-447 

Date 9-13-89 

Elevation -
Houston, 

Dry Augered 0 

Wash Bored 8 

ELEV I SOIL SYI£OLS 
SA~Lrn SYHBOLS 

DEPTH I AND FIELD TEST DATA 

.-0 

c-10 

-15 

Texas 

to 8 

to 50 
ft. 

ft. 

Water at 7.0 

Water at 

Description 

,6 Concrete pavement 

Loose tan & gray SILTY SAND (SM) 

-very loose ~ 4' 

-medium dense ~ 7' 

-w!clayey sand layers ~ 8.5' 

ft.: Cav ing at 

ft. after 

We Oen~. au or UU Str LL 

(t) (pef) (t~ f) (t) 

Medium dense tan & gray CLAYEY SAND 
(SC) 

Stiff tan & gray SANDY CLAY (eL) 

w/sand-pockets 

ft. 

f to. 

PI 1'200 
(X) 

-w/calcareous nodules ~ 1S' 21 105 1.93 6 3-4 16 

-25 

Boring 
ContinuclI 

Bottom @ 50' 

Very stiff tan & gray_CLAY (GH) 

w/calcareous nodules 

-w/silty clay laY7rs ~ 23'-25' 

Very stiff tan & gray VERY SANOY 
CLAY (CL) 

* Slickensided Failure 

22 -S04 

28 91 

______ McBride-Ratc1iff and Associates, Inc. 

1.50 



LOG OF BORING 

Project: Foundry & Heat Treatment Shop 

Corpus Chr i st i Army Depot, Texas 

C1ient : Maverick Engineering Company 

Houston, Texas 

Dry Augered 0 to 8 

Wash Bored 8 to 50 

ft. 

ft. 

Water at 7.0 

Water at 

Boring No. CB-1 

Fi 1e No. B9-L147 

Date 9-13-89 

E1evation 

ft.: Caving at 

ft. after 

ft 

fi 

ELEV I SOIL SYH30LS 
SA.WLER SYHBOLS 

DEPTH 1 AND FIELD TEST 01-H. 

Description 
lie loc:n3. Ou or UU Str LL /PI #; 

(X:l (pef) (t3 f) (:1:) 

.-30 

'-AO 

· · 
'-50 

· · ~H/6 · · · · '3{6 

· · 16/.6 
· 
'1' 
I 

Bottom @ 50' 

Very stiff tan & gray VERY SANOY 

\ CLAY (CLl 

Hard gray CLAY (CH) 
w/sand pockets 

-very stiff ~ 38' 

SIL TY SAND lSM) 

Very stiff tan & gray SANDY CLAY 
(CL) 

w/clay pockets 

Dense tan & gray SILTY SAND (SM] 

21 103 

19 
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DESCRIPTION· OF SUBSURFACE 
MATERIALS 

Surface Conditions: Grass 

6" - Brown, silty sandy loam. 4" - Dark gray, silty clay. 7" - Tan, 

very fine grained sand with some iron staining. Dry. 

20" - Tan, very fine grained sand with some Iron staining. Wet. 

24" - Tan, very fine grained sand grading to bluish gray, clayey sand 

with heavy Iron stain mottling. Moist. Clay content Increases with 

depth. 

20" - Bluish gray, clayey sand with heavy Iron stain mottling. Moist. 

4" - Light blue clay with orange mottling. 

10" - Light blue clay with. orange mottling. T - Tan, slightly clayey, 

very fine grained sand. Saturated. 7" - Light blue clay with orange 

mottling. 

6" - Light blue clay with orange mottling. 1" - Sand. Wet. 13"-

Bluish day· with orange mottling.· 2" .- Sand.. Wet. 

GROUNDWATER 
ASSESSMENT 

ES-7 
BORING LOG 

CORPUS CHRISTI. TEXAS 
BUILDING 8· - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI. TEXAS 

DATE: 08/23/93 IDWG NAME: 069ES-7 
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Log of Monitoring Well ES-28 
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Environmental & Safety Designs, Inc. 
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GEOLOGIC DESCRIPTION 

Asphalt over base material to about 1'_ 

Tan to It. brown very fine sand_ Slightly silt y in 
upper 2'_ 

3" slightly clayey zone at 4,5'_ 

All tan by 5'_ 

Becomes wet at 7'_ Tan grades to It. gray_-

Slightly silty last 2'. 

Blue-gray, very sandy, soft clay grades to 
blue-gray, sandy stiff clay which grades to 
blue-gray and brown moUled plastic clay by 13'. 
Back to blue-gray, sandy clay by 14'. 

."'-'. -,.-.' 

Blue-gray and b'rc)~ifinottled,'sandy, silty clay. 
Alternates stiff and soft. Caliche nodules In 
lower Pelrt. 

Alternating running ahdclayey sat uta ted sand. 
Mostly clayey sand. 

Brown with It. gray streaking, hard, plastic 
30 clay. Lower confining unit. 

A sanitary sewer line was punctured during the 
original installation of this well. J~e well was 
abandoned and a new well installed 2' away. 
End of boring - 29 fee' 
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IN-iN:E e Log of. Monitoring Well ES-26 
Environmental & Safety Designs, Inc. 
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GEOLOGIC DESCRIPTION 

8" of hard fresh concrete over 20" of hard, 
concrete-stabilized base material. Almost hard 
as concrete. 

Gray to tan very fine sand. Sugar sand. Fill 
material to 10'. 

Becomes wet at 8'. 

Gray and brown very fine sand. Saturated. 
Probably natural m9 teriaL 

Blue-gray, soft, very fine. sandy clay. Grades 
to very sandy brown and tan clay at 14'. Gets 
sandier with depth. . 

No recover, sand coming up augers, presume 
running sands. 

Tan, very soft; sandy clay with a few zones 
where it is clayey sand. 

Tan clayey sand and loose running sand .. 
-;.' . 

loose running sand. 

Lt. brown with It. gray str~aking, hard, plastic 
clay. lower confining ilnil.· 

End of boring - 29 feet 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

I -.J U 

I- 0- W 
0- . :E ~ 

W <l: 
X I=l CIl 

Suriace Conditions: Asphalt 6" 

- SS 67 12" - Light tan fine grained sand 

-

:... SS 75 Light tan fine grained sand. Saturated. 

-
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-

I 

-

-

-

-
10 -
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-
-
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. ....,...... 

-

-

-

-
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-
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~ GROUNDWATER a ASSESSMENT 
, - i~ BUILDING 8 - CCAD 

6;. NAVAL AIR STATION 
~ ~ ,CORPUS CHRISTI, TEXAS 

ES-12 
BORING LOG 

CORPUS CHRISTI, TEXAS. 

DATE: 08/23/93 IOWG NAME: 069E5-12 

-."-:"." 



JG· OF BORING" 
FOR 

i TO POWER TRAIN FACILITY 

BORING LOG" NO. B- 2 DATE: eeL 19. 1984 

:r ..... 
S~ MATERIAL DESCRIPTION 
01.1-

". W.S. 

9 -- LL=95 PI=59 (-)200=90.6 % 
#--"I--i TAN AND LIGHT GRAY CLAY WITH SAND 

GRAY- GREEN CLAYEY SAND 

~-~-I-\2OO=73.3% TAN AND LIGKT 
GRAY CLA¥ WITH SAND 

LENSES AND !ROM OXIDE STAINING 

. 
TOrAL DEPTH OF 8OAING:: 30.0 fEET 

". "., . 

MIl E: 8OI •• G was ADVANCED 10 to.5 F££T " 
ae..or. THE GRouND Sl.IRfAC£ ~" 
TO USING" DRl..LINS FU1LD. GR0UND
WATER WAS ENCOUNTERED AT '7.5 
FEET, AND AFTER to MIHUTE5, SHeW
ED NO s&GNtFICAMT MOVEMENT. 

NOT£: GEOTECHNtCAt.. IMV£STlGAT1Q* 
BY TRtttlTY EJlKifNEERlNG 
TESTING"." CORP. " 

." '," 
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8-3 

t 

lS\TE lCS I 
tbROUND 5UQrA~ 

.~.Q_t 
7"CONCRETE, SAND ~ GRAVEL 

FIRM LIGHT GRAY SAND 

t.RS FIRM GRAY CLAYEY SAND 
it-I~?,II DE.NSE BELOW lO' 'y ~~-

-1.1-!-4-_J.~.::-.?)_H_. ___ ---f4~~MEDIUM TAN $lIGf-.{T GRAY SANDY CLAY WlTH SAND LAYERS 

1t7 B1,P,f, 

MEDIUM TAN ~ UC;HT GRAY ClA,{ WITH SAND LAYERS. 
'STlFF, WITH SAND LA,{E.RS BELOW \1' . . 

STIFF TAN ~ UGHT GRA'< SAND\( CLA,{ WITH ClAYlA'I'ERS. 

FIRM LIGHT G.RAY FINE. SAND WITH SlLT .? CLAY LAYERS 

VERY DENSE BELOW 38
1 

-GRAY SAND\( CLAY LAYER AT 41' 

VERY-DENSE UGHTGRA,(SA:fitO-WITH cLAy

_ GRAY SANDY C\-A'< LAYE.R AT 4f) 
4\ ,. 

·VER'l DEN'5E l\6HTGRA,( CLAYE.'I' SAND WITH SAND LAYERS 

DENSE. LIGHT GRAY C~,(E"( SAND WITH SAND LA't'E.RS 

DENSE LIGHT GRAY SAi'-lD WITH OC.CAS\ONAL_C.LA't' Lf>..,,{ER 

. I II . ~~// \/ER,{ SI\ FF IAN t UGHT GRf>..'< SANa'! CLAY WITH SAhlO 
_1._~_-_~ ____ --L.;./...L.../ .L.:./'-'1-~ YE.R AI Co9 1/2 t .. L . 
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Log of Monitoring Well ES-15 

GEOLOGIC DESCRIPTION 

Tan and wet below 18 inches 

Gray and orange mottled Silty Sand (SWfMH), wet 

No samples below 9 feet 

14.5 feet 

<Ii 
E 
S WELL DIAGRAM 
> w 
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WllH LITTLE SILT. .~ 

0 . 10 0 
-' 

D£I'TH 
~Lf:Y FHT -

~ • • 
: ;::: 

~ 4 
~ 

~ • 

+15 1.0 

~ 
--- LOOSE 1C 0Ek:iE 

+10 WI11i LITTLE SI! 

~ 1M 20 
-

0 .. 4 • + 5 

S(..IGKTLY Cl..AYEY eEl...(» ~.~ 

~ .. 2 
~ 

1 •. .0 

P -~ ~ flM4 TO SnfF. l;RAY SA",?'" Cl..AY I--- .-
WITH a.. A YE Y 5AHO I£AMS. ..-

0 

i 

I r-

I r-

I '" 27 II ' i 
~ 

I 

~ 
*flLL - LOOSE GRAY SILTY SAND 

Willi IIIOOT5. 

I 
.- . ~ I' 

11 

ea 32 
~ 

i 

~ . r-

I ~ .. 

I "'5 <i) 

I 

d I-~.-.'- - .- . -_ .. - -- I -.- t--~. 

._-
~ 

I~.O 

f---
Jc'RM TO VERY ST 
CLAY WITH a..AYE 

-10 
BORING TERMINAT, 
MSL. .. 

GR<X.t4OWATER EN( 
EL. +12, .20 HaJ . 
TERMINATION OF I 

-I~ t--.. ~ Ii- FILL • LOuSE. GAA~ 
. WITH ROOTS AlII" 

-20 -.,.;-;:.;;... 

~D LI~T GUAY SAHOY CLAY 

. ~ I I WITH CLAYl:Y SAND SEAMS 

I 
. I ; II .. III III ·~tt . ... _- - . . 

I ·1 
. t' 

!: 1 
-i4' 0 -.' •... ... ., ... _.- I' : 

FII'IM.'TO O£NlOE lIGHT C;"AY • .. U ~ \ i;.~ • '"1 ~. 
FINE!~O WITH CLAY "'NlJ(~. 

j 
i I: . , 
I' , i 

t-. ia [\,. ~ .. 
I 
• ! i: 
/ I 

I I ; : I i I I' ! I I '. 1.·11 I· •... 'l \ - -r· 
'I J -. I 

I I J 
I I 

1', II I 
51 <:2 1 I - ... - r-

I 
.--

! I 

. 2~ 
40.(, 

BLDG. 13 

il!; 
VERY LOOSE TO FII 
~INE SAN:) WITH T 

~ 

.10 

! I· 

11 .•. 01 ... -- .. - _. 
fit ~~( in VrHY IJE""I~ liGHT ··~Y \ .. • . I .. -I lie .r.Htl Y 'iLlY ,,}ojf U~O. i 5 

i ! 

! i CLAYEY SAM) BEL o 
I •• -or. n ...... .,ATt 0 '" 1'1. 0"" 

I 
........ 

'1 
., .1 ~\'I.1"""I.Arl" .... 'l'lJlilI'EPr Il A1 .. 

i fl II. ~l .• I: 'i{\(JI'I$ AI Tfk. , 

i H~!loIArIO" 1)1. 8(.)RI"G 

, 
i~'ol· kj '''1 

>--Q-

I~.O 

RURING NUMSER .~ 
- 5 

-.- . ... _. 



,4.;"Trinity 
Engineering Testing 

============== Corporation 

Project: Fuel Storage Tank Facility 
Corpus Christi, Texas 

C -I 

LOG OF BORING 
.... ~.~ .-" 

3" Shelby Tube 

Location: Corpus Christi, Texas Date: 8-27-92 Type: 2" Split Spoon Boring No: B-1 
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0 ~o 
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-l =>z 
m "- 0° :::;: :::;: -lIL MATERIAL DESCRIPTION I-w 

>- « mO: 
CIlI-

C/l CIl 'w °6 Z(L :::;:Ll 

I': 
"~ ,",,6 Asphalt r 

~ TAN SILTY SAND (SM) medium dense 

:"~i~ TAN & LT. GRAY CLAYEY SAND (SC) 

"y;X 14 
medium dense 

14.9 

4.5+ 
7-

~~ ~~5 
I~ 

18.0 

q Water Surface 
18.3 

8-27-92 

2.5 
TAN & LT. GRAY SANDY CLAY (CL) 
stiff to very stiff 25.0 

~C>< 14 

~[ 4
0

5+1-_---:--_-----1 17 . 3 

~ TAN & LT. GRAY SILTY CLAY (CL) 

19.6 

~IT 2.5 stiff to very stiff 

~[>( 22 
@ 
~ 

lX 19 
TAN CLAYEY SAND (SC) medium dense 

Total Depth of Boring = 30.0 Feet 

Note: Boring was advanced to 17.5 

feet below the ground surface 

prior to using drilling fluid and 

groundwater was encountered above 

that depth at the 11.0 foot 
depth. 
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SAFIE Log of Monitoring Well ES-21 --
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~ WELL DIAGRAM ~ :5 GEOLOGIC DESCRIPTION f-w -' -' -' D- o :x: 
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S-1 0.0 75 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

Surface Conditions: Concrete - 0-8" 

Light brown, fine sand. Moist. 

Medium brown, fine sand. Saturated. Encountered groundwater at 4 

feet. 

GROUNDWATER. 
ASSESSMENT 

ES-4 
BORING LOG 

CORPUS CHRISTI, TEXAS 
BUILDING 8 - CCAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 



---------------------

c-s 
_.-._---------------------

BOREHOLE LOG 
i LAW ENGINEERING. INC. f'RO.IE.CT HlJM6(.R. flOAEHOU; NUM8t:fl; 

...... tlOUSTON, TfXAS t ..0110-1-4000 e- t 
~I""'E.NT L METMODS: ---_._" PR"OJE'CTiLOC"'"'ATKrN: ---
.J."J 

", ___ ",_ .. __ r_.Sr_ 

' ..... w...... CCADc--.. ~~ r<l".' 
(NT/OWNER: CAOUN·O"'i.~vt:l?"-TCoo~-=-,.no."""':-' --_-.l 

,*,A I h61-r "'17 

.s-

" 
'0 . 

I£MARKS: 

II 

MATERIP.lO(SCR1PTION 

SANOY FA.T ClAY, ore<y ~Iilf 10 hol.d. 
'-grot Gray .and r~;sh bfa .... n. -iltl 
eIIr~,~ nort...~ ..... d 0..00 .. ;,,. 

W.I,<:I" ... .n mc.lS"'~.It 1.5 (<<'I tx.1o_ It></: 

u~r;"9 ;'.d ••• ,1># ".. ...... .:.. .. "" ... 0/1"<' 
__ .".o~ 

TEST flfSUL1S 

"-~ .. - - -- . - ... 

, .. ;. ~. 

._--_ ... _--_.----- -------.-.-- -'-' . --.----------

5' 

foO 

6' 

70 

7S 

80 

BOREHOLE LOG 
i LAW ENGINEERING. INC_ I'''''OJ<C HUM ... , .tHOLO HUM"., 

..... tlOUSTON. Tf.XAS «I'N-HOOO 8-1 

,. 

IS 

,. 

" 
,. 

SANO'" FAT ClAY. -,y stifl to Ntd. 
Igh( W'.Y and .~h blown. with 
aluteGU:II nodoJIes .,..d depos.t$ 

RH£ 10 MEDIUM 5o'NO. ~ to very Of .. 
!MMe. ighl Qf.-yOah b\'Clwn 

. ce.vcv rw- S«Id WtoTo !ol too 55 i.et 

-eo.~~t;.,;;,~(;j~al-7~·I~·- -.-.-'-' 

DRilLED 8'1": 
J.t.D.I. 

ll:>(;GEO , •• ,
CHEC1<.£O 15'1'": 

9<> 

COMP\.£'fEO, 

1~·'1 

AM"fI.OVEO BY: 

.f4'----

.!JJ .l.U ·Hi ;.j ~ :~.·.i··.;· 
~ i! .• ·!i .•. ~:;.; ... ,"·:;.: .... , ....... l:.,',:' .:.! 

·-_,.1 ..... ,!· ... :,!.· -' ·U~ ·lH 
i;j :~, .L,i, .' .. '. 

i-i+ ~ ~.~.~ . . ~.L~. 
!'i ili T'I.O "i ". 

d f .• ~ ...... ! ......• ~ .•. {... ; t: ~ ~ 1 '1-1t :;.; :~: ~ .. ~.~. 

iif Hfml~f~ 

III ~!lr!1 rll)]I 
-. - -o ..... ,-.c-_ .... ., 

:or_,_,c-;."..w.tt 
6 U-4J, ...... c ............... " 
O~,· .. ·~-.,;.... .... !!.._ 

SHE£T 2 Of: 2 

BOREHOLE LOG 

[in 
o· 

" 

NOT E 

THESE SOIL BORINGS WERE MADE 'BY JONES ENVIRONMENTAL DRILLING 

INCORPORATED (JED\), P.O. BOX 210718. CORPUS CHRISTI, TEXAS 18421-0716, 

PHONE (512~ FOR LAW ENGINEERING,5500 GUNN ROAD, HOUSTON, 

TEXAS 77040 IN FEBRUARY. 1991. FOR TOP ElEVATION OF EACH BORING 

REFER TO DRAWING C-2. 
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Project Name: )"'''!cose') '-;SE • 

'ESCRIP!ION 

_------- SU~fACE ----

:.... ~tN~ SAND. light gray, sl;~ntt.y .~iU 
1ense to dense. 

~a .. ~ !S above, lIIOiu. 
(I' .... ---------

/. 

_ CL.lYE"f SAND with sHt, gray" retO. 1'10 

(SC-I"' • 

:- CLAYEY SAND, gray, very lDOut, nnediu. 

"._--- --- ---- -
;:hE 3ANO. 'lray, .. et, denu. 

(rB 

---------_.-
I CLAYEY SAND, gray, 'J,ry w.oht, -.ediua 

zul 

stLiY CLAY, with sand, ']ray, ver-, . .., :T'Oi 
I (eLl. 

I 

,iround\late,. Observations: GrounC..,atel 
'JrllL rOdS at .i teet during dr'1lli' 

_ 24 Hour I')bserva'C'on: Ground'Jatel'!'" l!Iea~ 

·I'!ct and oor,nq cavll:d- at S.3 ~.eet.1 

I 

D - \ 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

ditions: Grass 

Dark brown to black silty clay. Very stiff. 

4" - Dark brown to black silty clay. Very Stiff. 20" - Light tan silty 

fine sand. Damp. 

12" - Medium gray, silty sand with clay. 10" - Medium gray, fine 

sandy clay with iron staining. Damp. 

1 0" - Medium gray, fine sandy clay with heavy iron staining. 14"-

Gray, fine sandy clay with organics. Light "iron staining. 

Gray, fine sandy" clay with organics. Light iron staining. 

Blue gray fine silty sand. Encountered groundwater at 7.5 feet. 

GROUNDWATER" 
ASSESSMENT 

ES-8 
BORING LOG 

CORPUS" CHRISTI, TEXAs 
BUILDING 8 - GGAD 
NAVAL AIR STATION 
CORPUS CHRISTI, TEXAS 
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MATERIAL DESCRIPTION 

t=l 
l.J..J 

t=l 0::: 
l.J..J l.J..J 
-.J ::> 
-.J a 
.- u 

lL.J 
0::: 

0::::: 
, 0 

-.J l.J..J l.J..J 
(Xl 0::::: 0::::: 

4: R R 
~1i ASPHALT AND CRUSHED LlMESTONEr J...----j _I 

I " BASE - / --
-5 ~i>("8 TAN SILTY SAND 

~ WIS. -
4.5' ~ 

I-
-~ 
01r-.l>(l--l ~ TAN AND GRAY CLAYEY SAND 

-10 { 4 ClAY lENS 
. ~ 

-~ . 
-15 "r~ 16 ~--LLa::35 PI=14 (-)200=39.9% .,;r 
~ T~ AND ~IGHT GRAY CLAYEY SAND 

-20 - [X 11 

-25. ~ 5 TAN AND UGIIT GRAY· SANDY ClAY 

~ 7 --"( - )200=55. 3~ 

-30 ~rx!22 
,-. 

TAN AND LIGHT GRAY CLAYEY SAND 
TOTAL DEPTH OF BORING- -= 30'.0 FEET 

101£: -BORING WAS ADVANCED-TO 6.0 
fEET BElOW THE 6ROUND SUR-, 

- FACE PRIOR TO· UsING DRIll.
ING FWID AND GROUNDWATER 
WAS ENCOUNTERED AT 4.5 
FEET BElOW SURFACE .-

~---4 ...., 
-' 

-
t----

t----I -

-
t------
I--"--

1-----1 ... 

-
~ 

f-
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.. .. -.;. 
---..;. 

, ----

DATE: APRIL J 
PROJECT LOCATI 
TYPE: CORE 

-------------------~=-------------~--------.----------



A-7, 0-5 

LOG OF ·BORING 

Project: Foundry & Heat Treatment Shop 

Corpus Christi Army Oepot, Texas 

Client : Maverick Engineering Company 

Houston, Texas 

Dry Augered 0 to 8 ft. Water at 7.0 

Water at 
Wash Bored 8 to 50 ft. 

EL£V I SOIL SYI-£OLS 
SkI-PLER SYHBOLS 

DEPTH I ~NO FIELD TEST DkT~ 

.--0 

'-5 

Description 

\ 6 Concrete pavement 

Loose tan & gray SILTY SAND (S~) 

-very loose @ 4· 

-medium dense @ 7' 

-w/clayey sand layers @ B.S' 

Boring No. : CB-1 

Fi 1e No. : 89-L147 

Date 9-13-89 

Elevation· 

ft.: Caving at 

ft. after 

We O~n~. Ou or uu Str UL 

(1:) (pc fl (t:I f) (1:) 

f- ~O Medium dense tan & gray CLAYEY SAND 
(SC) 

-15 

Stiff tan & gray SANDY CLAY (CLl 

w/sand pockets 

ft . 

ft. 

PI \/200 
(t) 

i i 

-w/calcareous nodules @ is' 2j 105 L93 6 34 16 

-25 

Boring 
Continue:! 

Bottom @ 50' 

Very stiff tan & gray. CLAY· (GHJ 

w/calcareous nodules 

-w/silty clay lay~r~ @23'-25' 

Very stiff tan & gray VERY SANDY 
CLAY (CL) 

* Slickensided Failure 

28 9j 

______ McBr ide~Ratc 1 iff and Associates, Inc. 

L50 



"LOG OF BORING 

Project : Foundry & Heat Treatment Shop 

Corpus Christi Army Depot, Texas 

C1ient : Maverick Engineering Company 

Boring No. C8-1 

Fi1e No. 89-~~7 

Date. 9-13-89 

Houston, 

Dry Augered 0 

Wash Bored 8 

ELEV I SOIL SYl£OLS 
5.<.~LER SYHBOLS 

DEPTH I AND FIELD TEST DJ.. T J.. 

f-3S 

-040 

, · ~1116 , · , · 13/6 . - 18/.6 . 
l' 

Bottom @ 50 

E1evation 
Texas 

to 8 
to 50 

ft. 

ft. 

Water at 7.0 

Water at 

ft.: Caving at 
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Appendix D 
COC Screening Tables 



COC Screening 

Number of Number of Number of Percent Percent NDs above 
Maximum 

Screening 
Surface 

Matrix Method Parameter Detected Units RAL Water 
Samples Non-detects Detections NDs RAL 

Result 
Assessment 

Criteria 

Shallow Groundwater METALS Aluminum 189 70 119 37.04 65000 ppb 2440000 350.71(kI(11 
Shallow Groundwater METALS Antimony 195 190 5 97.44 123 ppb 600 350.71(kI(1) 
Shallow Groundwater METALS Arsenic 356 77 279 21.63 1530 ppb 5000 350.71(kI(1) 
Shallow Groundwater METALS Barium 356 15 341 4.21 2570 ppb 200000 350.71(kI(1) 
Shallow Groundwater METALS Beryllium 195 170 25 87.18 2.7 ppb 400 350.71(kI(1 ) 
Shallow Groundwater METALS Cadmium 356 308 48 86.52 187 ppb 500 cac 1.03 
Shallow Groundwater METALS Chromium 356 157 199 44.10 1090 ppb 10000 350.71(kI(11 
Shallow Groundwater METALS Cobalt 195 112 83 57.44 44.1 ppb 147000 350.71(kI(1) 
Shallow Groundwater METALS Copper 201 116 85 57.71 346 ppb 130000 350.71(kI(1) 
Shallow Groundwater METALS Lead 356 159 197 44.66 905 ppb 1500 cac 2.5 
Shallow Groundwater METALS Manganese 189 1 188 0.53 6970 ppb 115000 350.71(kI(1 ) 
Shallow Groundwater METALS Mercury 357 313 44 87.68 9.7 ppb 200 350.71(kI(1) 
Shallow Groundwater METALS Nickel 201 143 58 71.14 159 ppb 48900 350.71(kI(1) 
Shallow Groundwater METALS Selenium 356 268 88 75.28 102 ppb 5000 350.71(kI(1) 
Shallow Groundwater METALS Silver 356 340 16 95.51 410 ppb 12200 350.71 (kl(l) 
Shallow Groundwater METALS Thallium 195 194 1 99.49 3 ppb 200 350.71 (kl(l) 
Shallow Groundwater METALS Tin 6 5 1 83.33 26.6 ppb 1470000 350.71(kI(1) 
Shallow Groundwater METALS Vanadium 195 94 101 48.21 249 ppb 17100 350.71(kI(1) 
Shallow Groundwater METALS Zinc 217 80 137 36.87 4510 ppb 733000 350.71 (kl(l) 
Shallow Groundwater PCB Aroclor-l 01 6 205 205 0 100.00 ppb 50 350.71(kI(3I(A) 
Shallow Groundwater PCB Aroclor-1221 205 205 0 100.00 ppb 50 350.71 (kI(3I(A) 
Shallow Groundwater PCB Aroclor-1232 205 205 0 100.00 ppb 50 350.71(kI(3I(A) 
Shallow Groundwater PCB Aroclor-1242 205 205 0 100.00 ppb 50 350.71 (kI(3I(A) 
Shallow Groundwater PCB Aroclor-l 248 205 204 1 99.51 0.85 ppb 50 350.71(kI(1) 
Shallow Groundwater PCB Aroclor-1254 205 201 4 98.05 3.1 ppb 50 350.71(kI(1) 
Shallow Groundwater PCB Aroclor-1260 205 205 0 100.00 ppb 50 350.71(kI(3I(A) 
Shallow Groundwater SVOA 1 ,2A-Trichlorobenzene 287 284 3 98.95 . 8 ppb 7000 350.71(kI(1 ) 
Shallow Groundwater SVOA 1,2-Dichlorobenzene 237 185 52 78.06 23 ppb 60000 350. 71(kl( 1) 

Shallow Groundwater SVOA 1,3-Dichlorobenzene 237 230 7 97.05 9 ppb 73300 cac 2600 
Shallow Groundwater SVOA 1 A-Dichlorobenzene 237 159 78 67.09 57 ppb 7500 350.71(kI(1) 
Shallow Groundwater SVOA 2,2' -oxybis( l-Chloropropane) 287 284 3 98.95 75 ppb 1300 350.71(kI(1) 
Shallow Groundwater SVOA 2A, 5-Trichlorophenol 287 287 0 100.00 ppb 244000 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 2A, 6, Trichlorophenol 287 287 0 100.00 . ppb 8300 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 2A-Dichlorophenol 287 287 0 100.00 ppb 7330 350.71 (kI(3I(A) 

Shallow Groundwater SVOA 2A-Dirnethylphenol 287 264 23 91.99 1000 ppb 48900 350.71 (k)(l) 

Shallow Groundwater SVOA 2A-Dinitrophenol 287 287 0 100.00 ppb 4890 350.71 (kI(3I(A) 

Shallow Groundwater SVOA 2,4-Dinitrotoluene 287 287 0 100.00 ppb 134 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 2,6-Dinitrotoluene 287 287 0 100.00 ppb 134 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 2-Chloronaphthalene 287 286 1 99.65 2 ppb 196000 350.71 (kl(l) 
Shallow Groundwater SVOA 2-Chlorophenol 287 279 8 97.21 . 3 ppb 12200 350.71(kI(1) 
Shallow Groundwater SVOA 2-Methyl-4,6-Dinitrophenol 287 287 0 100.00 ppb 4890 350.71 (kI(3I(A) 

Shallow Groundwater SVOA 2-Methylnaphthalene 287 247 40 86.06 120 ppb 48900 350.71(k)(1) 

Shallow Groundwater SVOA 2-Methylphenol (o-Cresol) 287 276 11 96.17 1600 ppb 122000 350.71(k)(1) 

Shallow Groundwater SVOA 2-Nitroaniline 287 287 0 100.00 ppb 733 350.71(kI(3I(A) 
Shallow GroundWater SVOA 2-Nitrophenol 287 287 0 100.00 ppb 4890 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 3,3'-Dichlorobenzidine 287 287 0 100.00 ppb 203 350.71 (kI(3I(A) 
Shallow Groundwater SVOA 3-MethylphenoI/4-Methylphenol 34 31 3 91.18 52 ppb 12200 350.71 (kl(l) 

Shallow Groundwater SVOA 3-Nitroaniline 287 287 0 100.00 ppb 733 350.71 (k)(3)(A) 

Shallow Groundwater SVOA 4-Bromophenyl-phenylether 287 287 0 100.00 ppb 6.08 350.71 (k)(3)(A) 
Shallow Groundwater SVOA 4-Chloro-3-methylphenol 287 287 0 100.00 ppb 12200 350.71(kI(3I(A) 
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COC Screening 

Number of Number of Number of Percent Percent N Ds above 
Maximum 

Screening 
Surface 

Matrix Method Parameter Detected Units RAL Water 
Samples Non-detects Detections NDs RAL 

Result 
Assessment 

Criteria 

Shallow Groundwater SVOA 4-Chloroaniline 287 287 0 100.00 ppb 9780 350.71 (k)(3)(A) 
Shallow Groundwater SVOA 4,Chlorophenylphenyl ether 287 287 0 100.00 ppb 6.08 350.71(k)(3)(A) 
Shallow Groundwater SVOA 4-Methylphenol (p-Cresol) 253 240 13 94.86 1700 ppb 12200 350.71(k)(1) 
Shallow Groundwater SVOA 4-Nitroaniline 287 287 0 100.00 ppb 2400 350.71 (k)(3)(A) 
Shallow Groundwater SVOA 4-Nitrophenol 287 287 0 100.00 ppb 4890 350.71(k)(3)(A) 
Shallow Groundwater SVOA Acenaphthene 287 283 4 98.61 1 ppb 147000 350.71(k)(1) 
Shallow Groundwater SVOA Acenaphthylene 287 287 0 100.00 ppb 147000 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Anthracene 287 287 0 100.00 ppb 733000 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Benzidine 80 80 0 100.00 ppb 0.397 350.71(k)(3)(A) 
Shallow Groundwater SVOA Benzo(a)anthracene 287 287 . 0 100.00 ppb 125 350.71(k)(3)(A) 
Shallow Groundwater SVOA Benzo'(a)pyrene 287 286 1 99.65 2 ppb 20 350.71(k)(1) 
Shallow Groundwater SVOA Benzo(b)fluoranthene 287 286 1 99.65 1 ppb 125 350.71(k)(1) 
Shallow Groundwater SVOA BenzQ(g,h,i)perylene 287 287 0 100.00 ppb 73300 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Benzo(k)fluoranthene 287 287 0 100.00 ppb 1250 350.71(k)(3)(A) 
Shallow Groundwater SVOA B!lnzoic acid 130 114 16 87.69 170 ppb 9780000 350.71 (k)(1) 
Shallow Groundwater SVOA Benzyl alcohol 130 130 0 100.00 ppb 733000 350.71 (k)(3)(A) 
Shallow Groundwater SVOA bis(2-Chloroethoxy)methane 287 287 0 100.00 ppb 0.415 350.71 (k)(3)(A) 
Shallow Groundwater SVOA bis(2-Chloroethyl)ether 287 282 5 98.26 45 ppb 83 350.71 (k)(l) 
Shallow Groundwater SVOA bis(2-Etllylhexyl)phthalate (BEHP) 287 246 41 85.71 430 ppb 600 350.71 (k)(l) 
Shallow Groundwater SVOA Butylbenzylphthalate 287 287 0 100.00 ppb 489000 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Carbazole 241 237 4 98.34 2 ppb 4560 350.71(k)(1) 
Shallow Groundwater SVOA Chrysene 287 287 0 100.00 ppb 12500 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Dibenz(a,h)anthracene 287 287 0 100.00 ppb 20 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Dibenzofuran 287 284 3 98.95 3.8 ppb 9780 350. 71(k)( 1 ) 
Shallow Groundwater SVOA Diethylphthalate 287 276 11 96.17 34 ppb 1960000 350.71(k)(1) 
Shallow Groundwater SVOA Dimethylphthalate 287 287 0 100.00 ppb 1960000 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Di-n-butylphthalate 287 275 12 95.82 5 ppb 244000 350.71(k)(1) 
Shallow Groundwater SVOA Di-n-octylphthalate 287 287 0 100.00 ppb 48900 350.71(k)(3)(A) 

Shallow Groundwater SVOA Fluoranthene 287 284 3 98.95 2.9 ppb 97800 350.71(k)(1) 
Shallow Groundwater SVOA Fluorene 287 282 5 98.26 3 ppb 97800 350.71(k)(1) 
Shallow Groundwater SVOA Hexachlorobenzene 287 287 0 100.00 ppb 100 350.71(k)(3)(A) 
Shallow Groundwater' SVOA Hexachlorobutadiene 287 287 0 100.00 ppb 489 350.71(k)(3)(A) 
Shallow Groundwater SVOA Hexachlorocyclopentadiene 287 287 0 100.00 ppb 1900 350.71 (k)(3)(A) 
Shallow Groundwater SVOA Hexachloroethane 287 287 0 100.00 ppb 2440 350.71 (k)(3)(A) 

Shallow Groundwater SVOA Indeno( 1,2,3-cd)pyrene 287 287 0 100.00 ppb 125 350.71 (k)(3)(A) 

Shallow Groundwater SVOA Isophorone 287 287 0 100.00 ppb 96100 350.71 (k)(3)(A) 

Shallow Groundwater SVOA Naphthalene 287 208 79 72.47 410 ppb 48900 350.71(k)(1) 
Shallow Groundwater SVOA Nitrobenzene 287 286 1 99.65 39 ppb 1220 350.71(k)(1) 
Shallow Groundwater SVOA N-Nitrosodimethylamine 130 129 1 99.23 38 ppb 1.79 350.71 (k)(l) 
Shallow Groundwater SVOA N-Nitroso-di-n-propylamine 287 287 0 100.00 ppb 13 350.71 (k)(3)(A) 
Shallow Groundwater SVOA N-Nitrosodiphenylamine 287 281 6 97.91 8 ppb 18600 350.71(k)(1) 

Shallow Groundwater SVOA Pentachlorophenol 287 285 2 99.30 1 ppb 100 350.71(k)(1) 

Shallow Groundwater SVOA Phenanthrene 287 281 6 97.91 3.2 ppb 73300 350.71(k)(1) 

Shallow Groundwater SVOA Phenol 287 273 14 95.12 420 ppb 1470000 350.71(k)(1) 
Shallow Groundwater SVOA Pyrene 287 284 3 98.95 3.8 ppb 73300 350.71(k)(1 ) 
Shallow Groundwater VOA 1,1,1-Trichloroethane 321 318 3 99.07 73 ppb 20000 350.71 (k)(1) 
Shallow Groundwater VOA l,l,2,2-Tetrachloroethane 321 318 3 99.07 0.314465409 2 ppb 456 COC 11 
Shallow Groundwater VOA 1,1,2-Trichloroethane 321 318 3 99.07 0.314465409 32 ppb 500 COC 42 

Shallow Groundwater VOA 1,l-Dichloroethane 321 299 22 93.15 17 ppb 244000 350.71(k)(1 ) 

Shallow Groundwater VOA l,l-Dichloroethene 321 296 25 92.21 0.337837838 22 ppb 700 COC 58.4 
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COC Screening 

Number of Number of Number of Percent Percent NDs above 
Maximum 

Screening 
Surface 

Matrix Method Parameter Detected Units RAL Water 
Samples Non-detects Detections NDs RAL 

Result 
Assessment 

Criteria 

Shallow Groundwater VOA 1,2-Dichlorobenzene 148 113 35 76.35 1900 ppb 60000 350.71(k)(1) 
Shallow Groundwater VOA 1,2-Dichloroethane 321 314 7 97.82 0.318471338 71 ppb 500 CDC 739 
Shallow Groundwater VOA 1 ,2-Dichloroethene (total) 184 158 26 85.87 1500 ppb 7000 350.71(k)(1) 
Shallow Groundwater VOA 1,2-Dichloropropane 321 321 0 100.00 0.31152648 ppb 500 350.71 (k)(3)(B) 
Shallow Groundwater VOA 1 ,3-Dichlorobenzene 148 147 1 99.32 7 ppb 73300 CDC 2600 
Shallow Groundwater VOA lA-Dichlorobenzene 148 92 56 62.16 69 ppb 7500 350.71(k)(1) 
Shallow Groundwater VOA 2-Butanone (MEK) 321 312 9 97.20 220 ppb 1470000 350.71(k)(1 ) 
Shallow Groundwater VOA 2-Chloroethylvinylether 186 186 0 100.00 2.150537634 ppb 83 350.71(k)(3)(B) 
Shallow Groundwater VOA 2-Hexanone 321 315 6 98.13 12 ppb 147000 350.71(k)(1) 
Shallow Groundwater VOA 4-Methyl-2-Pentanone (MIBK) 321 318 3 99.07 3 ppb 196000 350.71(k)(1) 
Shallow Groundwater VOA Acetone 321 302 19 94.08 410 ppb 244000 350.71 (k)(1) 
Shallow Groundwater VOA Benzene 321 225 96 70.09 0.444444444 280 ppb 500 CDC 1060 
Shallow Groundwater VOA Bromodichloromethane 321 320 1 99.69 0.3 ppb 10000 350.71(k)(1 ) 
Shallow Groundwater VOA Bromoform 321 321 0 100.00 ppb 10000 350.71(k)(3)(A) 
Shallow Groundwater VOA Bromomethane 321 321 0 100.00 ppb 3420 350.71(k)(3)(A) 
Shallow Groundwater VOA Carbon disulfide 321 315 6 98.13 16 ppb 244000 350.71(k)(1) 
Shallow Groundwater VOA Carbon tetrachloride 321 321 0 100.00 0.31152648 ppb 500 350.71 (k)(3)(B) 
Shallow Groundwater VOA Chlorobenzene 321 159 162 49.53 10000 ppb 10000 CDC 13800 
Shallow Groundwater VOA Chloroethane 321 317 4 98.75 6 ppb 978000 350.71 (k)(l) 
Shallow Groundwater VOA Chloroform 321 318 3 99.07 74 ppb 10000 350.71(k)(1) 
Shallow Groundwater VOA Chloromethane , 321 321 0 100.00 ppb 7020 350.71(k)(3)(A) 
Shallow Groundwater VOA cis-l,2-Dichloroethene 140 100 40 71.43 46000 ppb 7000 CDC 70000 
Shallow Groundwater VOA cis-l,3-Dichloropropene 321 321 0 100.00 0.31152648 ppb 169 350.71(k)(3)(B) 
Shallow Groundwater VOA Dibromochloromethane 321 320 1 99.69 0.6 ppb 10000 350.71(k)(1 ) 
Shallow Groundwater VOA Ethylbenzene 321 299 22 93.15 190000 ppb 70000 350.71 (k)(l) 
Shallow Groundwater VOA m+p Xylene 46 46 0 100.00 ppb 1000000 350.71 (k)(3)(A) 
Shallow Groundwater VOA Methylene chloride 321 299 22 93.15 0.334448161 45 ppb 500 CDC 1600 
Shallow Groundwater VOA o-Xylene 46 44 2 95.65 2 ppb 1000000 350.71(k)(1) 
Shallow Groundwater VOA Styrene 321 318 3 99.07 5.9 ppb 10000 350.71(k)(1) 
Shallow Groundwater VOA Tetrachloroethene 321 315 6 98.13 0.317460317 210 ppb 500 CDC 3230 
Shallow Groundwater VOA Toluene 321 291 30 90.65 4100 ppb 100000 350.71(k)(1) 
Shallow Groundwater VOA trans-1,2-Dichloroethene 140 123 17 87.86 21 ppb 10000 350.71(k)(1) 
Shallow Groundwater VOA trans-l,3-Dichloropropene 321 321 0 100.00 0.31152648 ppb 913 350.71 (k)(3)(B) 
Shallow Groundwater VOA Trichloroethene 321 279 42 86.92 0.358422939 3600 ppb 500 CDC 6120 

Shallow Groundwater VOA Trichlorofiuoromethane 186 184 2 98.92 3.5 ppb 733000 350.71(k)(1 ) 

Shallow Groundwater VOA Vinyl acetate 186 186 0 100.00 ppb 2440000 350.71 (k)(3)(A) 

Shallow Groundwater VOA Vinyl chloride 321 274 47 85.36 3700 ppb 200 CDC 4150 
Shallow 'Groundwater VOA Xylene (Total) 275 253 22 92.00 230000 ppb 1000000 350.71(k)(1) 
Deep Groundwater METALS Aluminum 24 12 12 50.00 75000 ppb 24400 350.71(k)(1) 
Deep Groundwater METALS Antimony 24 24 0 100.00 50 ppb 6 350.71 (k)(3)(B) 

Deep Groundwater METALS Arsenic 39 14 25 35.90 12.2 ppb 50 350.71(k)(1) 

Deep Groundwater METALS Barium 39 39 1330 ppb 2000 350.71(k)(1) 

Deep Groundwater METALS Beryllium 24 17 7 70.83 3.7 ppb 4350.71(k)(1) 
Deep Groundwater METALS Cadmium 39 37 2 94.87 5.5 ppb 5 CDC 
Deep Groundwater METALS Chromium 39 22 17 56.41 68 ppb 100 350.71(k)(1) 
Deep Groundwater METALS Cobalt 24 15 9 62.50 28.1 ppb 1470 350.71(k)(1) 
Deep Groundwater METALS Copper 24 12 12 50.00 53.4 ppb 1300 350. 71(k)(1) 

Deep Groundwater METALS Lead 39 26 13 66.67 32.6 ppb 15 CDC 

Deep Groundwater METALS Manganese 24 24 1130 ppb 1150 350.71(k)(1) 
Deep Groundwater METALS Mercury 39 38 1 97.44 0.04 ppb 2350.71(k)(1) 
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COC Screening 

Number of Number of Number of Percent Percent NDs above 
Maximum 

Screening 
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Matrix Method Parameter Detected Units RAL Water 
Samples Non-detects Detections NDs RAL 

Result 
Assessment 
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Deep Groundwater METALS Nickel 24 21 3 87.50 51.4 ppb 489 350.71(k)(1) 
Deep Groundwater METALS Selenium 39 31 8 79.49 3.1 ppb 50 350.71(k)(1) 
Deep Groundwater METALS Silver 39 39 0 100.00 ppb 122 350.71 (k)(3)(A) 
Deep Groundwater METALS Thallium 24 24 0 100.00 50 ppb 2350.71(k)(3)(B) 
Deep Groundwater METALS Vanadium 24 8 16 33.33 103 ppb 171 350.71 (k)(l) 
Deep Groundwater METALS Zinc 24 12 12 50.00 167 ppb 7330 350.71(k)(1) 
Deep Groundwater PCB Aroclor-l016 21 21 0 100.00 71.42857143 ppb 0.5 350.71 (k)(3)(B) 
Deep Groundwater PCB Aroclor-1221 21 21 0 100.00 100 ppb 0.5 350.71 (k)(3)(B) 
Deep Groundwater PCB Aroclor-1232 21 21 0 100.00 71.42857143 ppb 0.5 350.71(k)(3)(B) 
Deep Groundwater PCB Aroclor-l 242 21 21 0 100.00 71.42857143 ppb 0.5 350.71(k)(3)(B) 
Deep Groundwater PCB Arocior-1248 21 21 0 100.00 71.42857143 ppb 0.5 350.71 (k)(3)(B) 
Deep Groundwater PCB Aroclor-1254 21 20 1 95.24 70 0.86 ppb 0.5 350.71 (k)(2)(A) 
Deep Groundwater PCB Aroclor-1260 21 21 0 100.00 71.42857143 ppb 0.5 350.71 (k)(3)(B) 
Deep Groundwater SVOA 1 ,204-Trichlorobenzene 27 27 0 100.00 ppb 70 350.71 (k)(3)(A) 
Deep Groundwater SVOA 1,2-Dichlorobenzene 27 27 0 100.00 ppb 600 350.71 (k)(3)(A) 
Deep Groundwater SVOA 1,3-Dichlorobenzene 27 27 0 100.00 ppb 733 COC 
Deep Groundwater SVOA lA-Dichlorobenzene 27 27 0 100.00 ppb 75 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2,2'-oxybis( l-Chloropropane) 27 27 0 100.00 ppb 13 350.71 (k)(3)(A) 
Deep Groundwater SVOA 204,5-Trichlorophenol 27 27 0 100.00 ppb 2440 350.71 (k)(3)(A) 
Deep Groundwater SVOA 204,6-Trichlorophenol 27 27 0 100.00 ppb 83 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2A-Dichlorophenol 27 27 0 100.00 ppb 73.3 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2A-Dimethylphenol 27 27 0 100.00 ppb 489 350.71(k)(3)(A) 
Deep Groundwater SVOA 2A-Dinitrophenol 27 27 0 100.00 ppb 48.9 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2A-Dinitrotoluene 27 27 0 100.00 ppb 1.34 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2,6-Dinitrotoluene 27 27 0 100.00 ppb 1.34 350.71(k)(3)(A) 
Deep Groundwater SVOA 2-Chloronaphthalene 27 27 0 100.00 ppb 1960 350.71(k)(3)(A) 
Deep Groundwater SVOA 2-Chlorophenol 27 27 0 100.00 ppb 122 350.71 (k)(3HA) 
Deep Groundwater SVOA 2-Methyl-4,6-Dinitrophenol 27 27 0 100.00 ppb 48.9 350.71 (k)(3)(A) . 

Deep Groundwater SVOA 2-Methylnaphthalene 27 27 0 100.00 ppb 489 350.71(k)(3)(A) 
Deep Groundwater SVOA 2-Methylphenol (o-Cresol) 27 27 0 100.00 ppb 1220 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2-Nitroaniline 27 27 0 100.00 ppb 7.33 350.71 (k)(3)(A) 
Deep Groundwater SVOA 2-Nitrophenol 27 27 0 100.00 ppb 48.9 350.71 (k)(3)(A) 
Deep Groundwater SVOA 3,3'-Dichlorobenzidine 27 27 0 100.00 ppb 2.03 350.71 (k)(3)(A) 
Deep Groundwater SVOA 3-Methylphenol/4-Methylphenol 3 3 0 100.00 ppb 122 350.71 (k)(3)(A) 

Deep Groundwater SVOA 3-Nitroaniline 27 27 0 100.00 ppb 7.33 350.71 (k)(3)(A) 

Deep Groundwater SVOA 4-Bromophenyl-phenylether 27 27 0 100.00 ppb 0.0608 350.71(k)(3)(A) 

Deep Groundwater SVOA 4-Chloro-3-methylphenol 27 27 0 100.00 ppb 1~2 350.71 (k)(3)(A) 
Deep Groundwater SVOA 4-Chloroaniline 27 27 0 100.00 ppb 97.8 350.71 (k)(3)(A) 
Deep Groundwater SVOA 4-Chlorophenylphenyl ether 27 27 0 100.00 ppb 0.0608 350.71 (k)(3)(A) 
Deep Groundwater SVOA 4-Methylphenol (p-Cresol) 24 24 0 100.00 ppb 122 350.71 (k)(3)(A) 
Deep Groundwater SVOA 4-Nitroaniline 27 27 0 100.00 ppb 24 350.71 (k)(3)(A) 

Deep Groundwater SVOA 4-Nitrophenol 27 27 0 100.00 ppb 48.9 350.71 (k)(3)(A) 

Deep Groundwater SVOA Acenaphthene 27 27 0 100.00 ppb 1470 350.71(k)(3)(A) 
Deep Groundwater SVOA Acenaphthylene 27 27 0 100.00 ppb 1470 350.71 (k)(3)(A) 
Deep Groundwater SVOA Anthracene 27 27 0 100.00 ppb 7330 350.71 (k)(3)(A) 
Deep Groundwater SVOA Benzidine 9 9 0 100.00 ppb 0.00397 350.71 (k)(3)(A) 
Deep Groundwater SVOA Benzo(a)anthracene 27 27 0 100.00 ppb 1.25 350.71 (k)(3)(A) 

Deep Groundwater SVOA Benzo(a)pyrene 27 27 0 100.00 ppb 0.2 350.71 (k)(3)(A) 

Deep Groundwater SVOA Benzo(b)fluoranthene 27 27 0 100.00 ppb 1.25 350.71 (k)(3)(A) 

Deep Groundwater SVOA Benzo(g,h,i)perylene 27 27 0 100.00 ppb 733 350.71 (k)(3)(A) 
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Deep Groundwater SVOA Benzo(k)fluoranthene 27 27 0 100.00 ppb 12.5 350.71 (k)(3)(A) 

Deep Groundwater SVOA Benzoic acid 9 8 1 88.89 1 ppb 97800 350.71(k)(1) 
Deep Groundwater SVOA Benzyl alcohol 9 9 0 100.00 ppb 7330 350.71 (k)(3)(A) 
Deep Groundwater SVOA bis(2-Chloroethoxy)methane 27 27 a 100.00 ppb 0.00415 350.71(k)(3)(A) 
Deep Groundwater SVOA bis(2-Chloroethyl)ether 27 27 a 100.00 ppb 0.83 350.71 (k)(3)(A) 
Deep Groundwater SVOA bis(2-Ethylhexyl)phthalate (BEHP) 27 21 6 77.78 5 ppb 6350.71(k)(1) 
Deep Groundwater SVOA Butylbenzylphthalate 27 27 0 100.00 ppb 4890 350.71 (k)(3)(A) 
Deep Groundwater SVOA Carbazole 21 20 1 95.24 2 ppb 45.6 350.71(k)(1) 
Deep Groundwater SVOA Chrysene 27 27 a 100.00 ppb 125 350.71 (k)(3)(A) 
Deep Groundwater SVOA Dibenz(a.h)anthracene 27 27 0 100.00 ppb 0.2 350.71 (k)(3)(A) 
Deep Groundwater SVOA Dibenzofuran 27 27 0 100.00 ppb 97.8 350.71 (k)(3)(A) 
Deep Groundwater SVOA Diethylphthalate 27 27 a 100.00 ppb 19600 350.71 (k)(3)(A) 
Deep Groundwater SVOA Dimethylphthalate 27 27 0 100.00 ppb 19600 350.71 (k)(3)(A) 
Deep Groundwater SVOA Di-n-butylphthalate 27 25 2 92.59 2 ppb 2440 350.71(k)(1) 
Deep Groundwater SVOA Di-n-octylphthalate 27 27 0 100.00 ppb 489 350.71 (k)(3)(A) 
Deep Groundwater SVOA Fluoranthene 27 27 a 100.00 ppb 978 350.71 (k)(3)(A) 

Deep Groundwater SVOA Fluorene 27 27 0 100.00 ppb 978 350.71 (k)(3)(A) 
Deep Groundwater SVOA Hexachlorobenzene 27 27 0 100.00 ppb 1 350.71 (k)(3)(A) 
Deep Groundwater SVOA Hexachlorobutadiene 27 27 a 100.00 ppb 4.89 350.71 (k)(3)(A) 
Deep Groundwater SVOA Hexachlorocyclopentadiene 27 27 0 100.00 ppb 50 350.71 (k)(3)(A) 
Deep Groundwater SVOA Hexachloroethane 27 27 a 100.00 ppb 24.4 350.71 (k)(3)(A) 

Deep Groundwater SVOA Indeno(1.2.3-cd)pyrene 27 27 a 100.00 ppb 1.25 350.71(k)(3)(A) 
Deep Groundwater SVOA Isophorone 27 27 a 100.00 ppb 961 350.71(k)(3)(A) 

Deep Groundwater SVOA Naphthalene 27 27 a 100.00 ppb 489 350.71(k)(3)(A) 
Deep Groundwater SVOA Nitrobenzene 27 27 0 100.00 ppb 12.2 350.71 (k)(3)(A) 
Deep Groundwater SVOA N-Nitrosodimethylamine 9 9 0 100.00 ppb 0.0179 350.71 (k)(3)(A) 
Deep Groundwater SVOA N-Nitroso-di-n-propylamine 27 27 a 100.00 ppb 0.13 350.71(k)(3)(A) 

Deep Groundwater SVOA N-Nitrosodiphenylamine 27 27 a 100.00 ppb 186 350.71 (k)(3)(A) 

Deep Groundwater SVOA Pentachlorophenol 27 27 a 100.00 ppb 1 350.71 (k)(3)(A) 
Deep Groundwater SVOA Phenanthrene 27 27 0 100.00 ppb 733 350.71 (k)(3)(A) 
Deep Groundwater SVOA Phenol 27 27 0 100.00 ppb 14700 350.71 (k)(3)(A) 
Deep Groundwater SVOA Pyrene 27 27 0 100.00 ppb 733 350.71 (k)(3)(A) 
Deep Groundwater VOA 1 • 1 .1-Trichloroethane 34 34 0 100.00 ppb 200 350.71 (k)(3)(A) 
Deep Groundwater VOA 1.1.2.2-Tetrachloroethane 34 33 1 97.06 60.60606061 1 ppb 4.56 COC 
Deep Groundwater VOA 1.1.2-Trichloroethane 34 34 0 100.00 52.94117647 ppb 5 coe 
Deep Groundwater VOA 1.1-Dichloroethane 34 33 1 97.06 0.9 ppb 2440 350.71(k)(1) 

Deep Groundwater VOA 1.1-Dichloroethene 34 31 3 91.18 58.06451613 4 ppb .7 COC 
Deep Groundwater VOA 1.2-Dichlorobenzene 19 18 1. 94.74 2 ppb 600 350.71 (k)(l) 
Deep Groundwater VOA 1 .2-Dichloroethane 34 34 0 100.00 52.94117647 ppb 5 COC 
Deep Groundwater VOA 1.2-Dichloroethene (total) 18 18 a 100.00 ppb 70 350.71 (k)(3)(A) 

Deep Groundwater VOA 1.2-Dichloropropane 34 34 a 100.00 52.94117647 ppb 5 350.71 (k)(3)(B) 

Deep Groundwater VOA 1.3-Dichlorobenzene 19 19 0 100.00 ppb 733 eoe 
Deep Groundwater VOA lA-Dichlorobenzene 19 18 1 94.74 0.7 ppb 75 350.71(k)(1) 
Deep Groundwater VOA 2~Butanone (MEK) 34 33 1 97.06 8 ppb 14700 350.71 (k)(l) 
Deep Groundwater VOA 2-Chloroethylvinylether 22 22 Q 100.00 100 ppb 0.83 350.71 (k)(3)(B) 
Deep Groundwater VOA 2-Hexanone 34 33 1 97.06 7 ppb 1470 350.71 (k)(l) 
Deep Groundwater VOA 4-Methyl-2-Pentanone (MIBK) 34 33 1 97.06 5ppb 1960 350.71(k)(1) 

Deep Groundwater VOA Acetone 34 30 4 88.24 72 ppb 2440 350.71(k)(1) 

Deep Groundwater' VOA Benzene 34 34 0 100.00 52.94117647 ppb 5 eoe . 
Deep Groundwater VOA Bromodichloromethane 34 34 0 100.00 ppb 100 350.71 (k)(3)(A) 
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Deep Groundwater VOA Bromoform 34 34 0 100.00 ppb 100 350.71 (k)(3)(A) 
Deep Groundwater VOA Bromomethane 34 34 0 100.00 ppb 34.2 350.71 (k)(3)(A) 
Deep Groundwater VOA Carbon disulfide 34 34 0 100.00 ppb 2440 350.71(k)(3)(A) 
Deep Groundwater VOA Carbon tetrachloride 34 34 0 100.00 52.94117647 ppb 5 350.71(k)(3)(B) 
Deep Groundwater VOA Chlorobenzene 34 33 1 97.06 2 ppb 100 COC 
Deep Groundwater VOA Chloroethane 34 34 0 100.00 ppb 9780 350.71 (k)(3)(A) 
Deep Groundwater VOA Chloroform 34 34 0 100.00 ppb 100 350.71 (k)(3)(A) 
Deep Groundwater VOA Chloromethane 34 32 2 94.12 4 ppb 70.2 350.71 (k)(l) 
Deep Groundwater VOA cis-l,2-Dichloroethene 16 15 1 93.75 3 ppb 70 COC 
Deep Groundwater VOA cis-l,3-Dichloropropene 34 34 0 100.00 61.76470588 ppb 1.69 350.71 (k)(3)(B) 
Deep Groundwater VOA Dibromochloromethane 34 34 0 100.00 ppb 100 350.71 (k)(3)(A) 
Deep Groundwater VOA Ethylbenzene 34 34 0 100.00 ppb 700 350.71(k)(3)(A) 
Deep Groundwater VOA m+p Xylene 6 6 0 100.00 ppb 10000 350.71 (k)(3)(A) 
Deep Groundwater VOA Methylene chloride 34 32 2 94.12 56.25 2 ppb 5 COC 
Deep Groundwater VOA o-Xylene 6 6 0 100.00 ppb 10000 350.71 (k)(3)(A) 
Deep Groundwater VOA Styrene 34 34 0 100.00 ppb 100 350.71 (k)(3)(A) 
Deep Groundwater VOA Tetrachloroethene 34 33 1 97.06 57.57575758 32 ppb 5 COC 
Deep Groundwater VOA Toluene 34 34 0 100.00 ppb 1000 350.71 (k)(3)(A) 
Deep Groundwater VOA trans-l,2-Dichloroethene 16 15 1 93.75 3 ppb 100 350.71 (k)(l) 
Deep Groundwater VOA trans-l,3-Dichloropropene 34 34 0 100.00 52.94117647 ppb 9.13 350.71 (k)(3)(B) 
Deep Groundwater VOA Trichloroethene 34 33 1 97.06 54.54545455 12 ppb 5 COC 
Deep Groundwater VOA Trichlorofluoromethane 22 22 0 100.00 ppb 7330 350.71 (k)(3)(A) 
Deep Groundwater VOA Vinyl acetate 22 22 0 100.00 ppb 24400 350.71 (k)(3)(A) 
Deep Groundwater VOA Vinyl chloride 34 34 0 100.00 61.76470588 ppb 2 COC 
Deep Groundwater VOA Xylene (Total) 28 28 0 100.00 ppb 10000 350.71 (k)(3)(A) 
Soil METALS Aluminum 46 46 10200 ppm 64500 350.71(k)(1) 
Soil METALS Antimony 46 46 0 100.00 ppm 15 350.71 (k)(3)(A) 
Soil METALS Arsenic 243 155 88 63.79 6.7 ppm 24.2 350.71(k)(1) 
Soil METALS Barium 247 19 228 7.69 393 ppm 2820 350.71(k)(1) 
Soil METALS Beryllium 46 38 8 82.61 0.51 ppm 37.6 350.71(k)(1) 
Soil METALS Cadmium 247 137 110 55.47 46 ppm 51.7 COC 
Soil METALS Calcium 46 1 45 2.17 184000 ppm Nutrient 
Soil METALS Chromium 247 25 222 10.12 746 ppm 29700 350.71(k)(1) 
Soil METALS Cobalt 46 40 6 86.96 4.4 ppm 3410 350.71(k)(1) 
Soil METALS Copper 133 15 118 11.28 147 ppm 548 350.71(k)(1) 
Soil METALS Iron 46 46 5940 ppm Nutrient 
Soil METALS Lead 247 24 223 9.72 1020 ppm 303 COC 
Soil METALS Magnesium 46 3 43 6.52 4260 ppm Nutrient 
Soil METALS Manganese 46 46 197 ppm 3650 350.71(k)(1) 
Soil METALS Mercury 246 169 77 68.70 0.45 ppm 0.782 350.71(k)(1) 
Soil METALS Nickel 133 42 91 31.58 32.2 ppm 844 350.71(k)(1) 
Soil METALS Potassium 46 11 35 23.91 2580 ppm Nutrient 
Soil METALS Selenium 247 224 23 90.69 0.68 ppm 230 350.71(k)(1 ) 
Soil METALS Silver 248 189 59 76.21 2.7 ppm 47.9 350.71(k)(1) 
Soil METALS Sodium 46 30 16 65.22 605 ppm Nutrient 
Soil METALS Thallium 46 46 0 100.00 ppm 6.3 350.71 (k)(3)(A) 
Soil METALS Vanadium 46 4 42 8.70 16.4 ppm 293 350.71(k)(1) 
Soil METALS Zinc 133 24 109 18.05 757 ppm 9920 350.71(k)(1) 
Soil PCB Aroclor-l 016 170 170 0 100.00 ppb 1100 350.71 (k)(3)(A) 
Soil PCB Aroclor-1221 170 170 0 100.00 ppb 1100 350.71 (k)(3)(A) 
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Soil PCB Aroc1or-1232 170 170 0 100.00 ppb 1100 350.71 (k)(3)(A) 
Soil PCB Aroc1or-1242 170 168 2 98.82 2000 ppb 1100 350.71(k)(1) 
Soil PCB Aroclor-1248 170 169 1 99.41 1400 ppb 1100 350.71(k)(1 ) 
Soil PCB Aroclor-1254 170 166 4 97.65 470 ppb 1100 350.71(k)(1) 
Soil PCB Aroc1or-1260 170 103 67 60.59 1100 ppb 1100 350.71(k)(1) 
Soil SVOA 1,2,4-Trichlorobenzene 227 227 0 100.00 ppb 479000 350.71 (k)(3)(A) 
Soil SVOA 1,2-Dichlorobenzene 142 136 6 95.77 3000 ppb 1790000 350.71 (k)(l) 
Soil SVOA 1,3-Dichlorobenzene 142 142 0 100.00 ppb 117000 350.71 (k)(3)(A) 
Soil SVOA l,4-Dichlorobenzene 142 139 3 97.89 570 ppb 210000 350.71 (k)(l) 
Soil SVOA 2,2' -oxybis( l-Chloropropane) 193 193 0 100.00 ppb 19000 350.71 (k)(3)(A) 
Soil SVOA 2,4,5-Trichlorophenol 227 227 0 100.00 ppb 3380000 350.71 (k)(3)(A) 
Soil SVOA 2,4,6-Trichlorophenol 227 227 0 100.00 ppb 59400 350.71 (k)(3)(A) 
Soil SVOA 2,4-Dichlorophenol 227 227 0 100.00 ppb 35200 350.71 (k)(3)(A) 
Soil SVOA 2,4-Dimethylphenol 227 224 3 98.68 52 ppb 323000 350.71 (k)(l) 
Soil SVOA 2,4-Dinitrophenol 227 227 0 100.00 ppb 9370 350.71 (k)(3)(A) 
Soil SVOA 2,4-Dinitrotoluene 227 227 0 100.00 ppb 532 350.71 (k)(3)(A) 
Soil SVOA 2,6-Dinitrotoluene 227 227 0 100.00 ppb 481 350.71(k)(3)(A) 
Soil SVOA 2-Chloronaphthalene 227 227 0 100.00 ppb 5040000 350.71 (k)(3)(A) 
Soil SVOA 2-Chlorophenol 227 227 0 100.00 ppb 163000 350.71 (k)(3)(A) 
Soil SVOA 2-Methyl-4,6-Dinitrophenol 227 227 0 100.00 ppb 9370 350.71(k)(3)(A) 
Soil SVOA 2-Methylnaphthalene 227 211 16 92.95 42000 ppb 1260000 350.71(k)(1) 
Soil SVOA 2-Methylphenol (o-Cresol) 227 222 5 97.80 180 ppb 712000 350.71(k)(1) 
Soil SVOA 2-Nitroaniline 227 227 0 100.00 ppb 2190 350.71 (k)(3)(A) 
Soil SVOA 2-Nitrophenol 227 227 0 100.00 ppb 13500 350.71 (k)(3)(A) 
Soil SVOA 3,3 '-Dichlorobenzidine 227 227 0 100.00 ppb 6260 350.71(k)(3)(A) 
Soil SVOA 3-MethylphenoI/4-Methylphenol 60 59 1 98.33 14 ppb 63000 350.71(k)(1) 
Soil SVOA 3-Nitroaniline 227 227 0 100.00 ppb 2560 350.71(k)(3)(A) 
Soil SVOA 4-Bromophenyl-phenylether 227 227 0 100.00 ppb 276 350.71 (k)(3)(A) 
Soil SVOA 4-Chloro-3-methylphenol 227 227 0 100.00 ppb 330000 350.71 (k)(3)(A) 
Soil SVOA 4-Chloroaniline 227 227 0 100.00 ppb 44600 350.71 (k)(3)(A) 
Soil SVOA 4-Chlorophenylphenyl ether 227 227 0 100.00 ppb 163 350.71(k)(3)(A) 
Soil SVOA 4-Methylphenol (p-Cresol) 167 163 4 97.60 270 ppb 63200 350.71(k)(1) 
Soil SVOA 4-Nitroaniline 227 227 0 100.00 ppb 5680 350.71 (k)(3)(A) 
Soil SVOA 4-Nitrophenol 227 227 0 100.00 ppb 9990 350.71 (k)(3)(A) 
Soil SVOA Acenaphthene 227 223 4 98.24 78 ppb 2970000 350.71 (k)(l) 
Soil SVOA Acenaphthylene 227 227 0 100.00 ppb 3780000 350.71 (k)(3)(A) 
Soil SVOA Anthracene 227 216 11 95.15 230 ppb 17700000 350.71(k)(1) 
Soil SVOA Benzidine 92 92 0 100.00 ppb 1.09 350.71 (k)(3)(A) 
Soil SVOA Benzo(a)anthracene 227 199 28 87.67 940 ppb 5650 350.71 (k)(l) 
Soil SVOA Benzo(a)pyrene 227 197 30 86.78 1000 ppb 564 COC 
Soil SVOA Benzo(b)fluoranthene 227 214 13 94.27 1000 ppb 5710 350.71(k)(1) 
Soil SVOA Benzo(g,h,i)perylene 227 213 14 93.83 560 ppb 1780000 350.71(k)(1) 
Soil SVOA Benz6(k)fluoranthene 227 216 11 95.15 740 ppb 57200 350.71 (k)(l) 
Soil SVOA Benzoic acid 177 157 20 88.70 320 ppb 688000 350.71(k)(1) 
Soil SVOA Benzyl alcohol 177 177 0 100.00 ppb 1760000 350.71 (k)(3)(A) 
Soil SVOA bis(2-Chloroethoxy)methane 227 227 0 100.00 ppb 21.4 350.71 (k)(3)(A) 
Soil SVOA bis(2-Chloroethyl)ether 227 227 0 100.00 ppb 211 350.71(k)(3)(A) 
Soil SVOA Bis(2-Chloroisopropyl)Ether 34 34 0 100.00 ppb o 350.71 (k)(3)(A) 
Soil SVOA bis(2-Eth_ylhexyl)phthalate (BEHP) 227 189 38 83.26 3300 ppb 43200 350.71(k)(1) 
Soil SVOA Butylbenzylphthalate 227 227 0 100.00 ppb 7310000 350.71 (k)(3)(A) 
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Soil SVOA Carbazole 195 188 7 96.41 100 ppb 235000 350.71 (k)(l) 
Soil SVOA Chrysene 227 197 30 86.78 950 ppb 561000 350.71(k)(1) 
Soil SVOA Dibenz(a.h)anthracene 227 223 4 98.24 180 ppb 550 350.71(k)(1) 
Soil SVOA Dibenzofuran 227 222 5 97.80 1500 ppb 266000 350.71(k)(1) 
Soil SVOA Diethylphthalate 227 226 1 99.56 190 ppb 2700000 350.71(k)(1) 
Soil SVOA Dimethylphthalate 227 227 0 100.00 ppb 1270000 350.71(k)(3)(A) 
Soil SVOA Di-n-butylphthalate 227 222 5 97.80 640 ppb 5120000 350.71 (k)(l) 
Soil SVOA Di-n-octylphthalate 227 225 2 99.12 110 ppb 1290000 350.71(k)(1) 
Soil SVOA Fluoranthene 227 202 25 88.99 1600 ppb 2320000 350.71 (k)(l) 
Soil SVOA Fluorene 227 220 7 96.92 790 ppb 2260000 350.71 (k)(1) 
Soil SVOA Hexachlorobenzene 227 224 3 98.68 330 ppb 1070 350.71(k)(1) 
Soil SVOA Hexachlorobutadiene 227 227 0 100.00 ppb 13300 350.71(k)(3)(A) 
Soil SVOA Hexachlorocyclopentadiene 227 227 0 100.00 ppb 4910 350.71 (k)(3)(A) 
Soil SVOA Hexachloroethane 227 227 0 100.00 ppb 66600 350.71 (k)(3)(A) 
Soil SVOA Indeno( 1.2. 3-cd)pyrene 227 216 11 95.15 690 ppb 5720 350.71(k)(1 ) 
Soil SVOA Isophorone 227 227 0 100.00 ppb 300000 350.71 (k)(3)(A) 
Soil SVOA Naphthalene 227 210 17 92.51 38000 ppb 221000 350.71(k)(1) 
Soil SVOA Nitrobenzene 227 227 0 100.00 ppb 8790 350.71 (k)(3)(A) 
Soil SVOA N-Nitrosodimethylamine 177 177 0 100.00 ppb 3.69 350.71 (k)(3)(A) 
Soil SVOA N-Nitroso-di-n-propylamine 227 227 0 100.00 ppb 35.3 350.71 (k)(3)(A) 
Soil SVOA N-Nitrosodiphenylamine 227 225 2 99.12 770 ppb 282000 350.71(k)(1) 
Soil SVOA Pentachlorophenol 227 225 2 99.12 300 ppb 1830 350.71(k)(1) 
Soil SVOA Phenanthrene 227 197 30 86.78 2000 ppb 1710000 350.71(k)(1) 
Soil SVOA Phenol 227 227 0 100.00 ppb 3090000 350.71(k)(3)(A) 
Soil SVOA Pyrene 227 197 30 86.78 1600 ppb 1700000 350.71(k)(1) 
Soil VOA 1.1.1-Trichloroethane 191 191 0 100.00 ppb 162000 350.71(k)(1 ) 
Soil VOA 1.1.2~2-Tetrachloroethane 191 191 0 100.00 4.712041885 ppb 2310 CDC 
Soil VOA 1.1.2-Trichloroethane 191 191 0 100.00 4.712041885 ppb 2010 CDC 
Soil VOA 1.1,Dichloroethane 191 190 1 99.48 8 ppb 925000 350.71(k)(1) 
Soil VOA 1 .1-Dichloroethene 191 190 1 99.48 3.157894737 1.7 ppb 4190 CDC 
Soil VOA 1.2-Dichlorobenzene 59 58 1 98.31 1500 ppb 1790000 350.71(k)(1) 
Soil VOA 1.2-Dichloroethane 191 191 0 100.00 5.759162304 ppb 1370 CDC 
Soil VOA 1.2-Dichloroethene (total) 98 94 4 95.92 2.127659574 3400 ppb 25000 350.71 (k)(2)(A) 
Soil VOA 1.2-Dichloropropane 191 191 0 100.00 4.712041885 ppb 2280 350.71 (k)(3)(B) 
Soil VOA 1 .3-Dichlorobenzene 59 57 2 96.61 24 ppb 117000 350.71(k)(1) 

Soil VOA lA-Dichlorobenzene 59 57 2 96.61 42 ppb 210000 350.71(k)(1) 

Soil VOA 2-Butanone (MEK) 191 173 18 90.58 1900 ppb 2930000 350.71(k)(1) 
Soil VOA 2-Chloroethylvinylether 125 125 0 100.00 ppb 289 350.71 (k)(3)(A) 
Soil VOA 2-Hexanone 191 187 4 97.91 210 ppb 108000 350.71 (k)(l) 
Soil VOA 4-Methyl-2-Pentanone (MIBK) 191 187 4 97.91 41 ppb 495000 350.71(k)(1) 
Soil VOA Acetone 191 146 45 76.44 100000 ppb 475000 350.71(k)(1 ) 

Soil VOA Benzene 191 171 20 89.53 4.678362573 260 ppb 2570 COC 
Soil VOA Bromodichloromethane 191 191 0 100.00 ppb 44500 350.71 (k)(3)(A) 
Soil VOA Bromoform 191 191 0 100.00 ppb 54600 350.71(k)(3)(A) 
Soil VOA Bromcimethane 191 191 0 100.00 1.570680628 ppb 13100 350.71 (k)(3)(B) 
Soil VOA Carbon disulfide 191 188 3 98.43 5 ppb 1360000 350.71(k)(1) 
Soil VOA Carbon tetrachloride 191 191 0 100.00 1.570680628 ppb 6190 350.71 (k)(3)(B) 

Soil VOA Chiaro benzene 191 174 17 91.10 2200 ppb 109000 COC 
Soil VOA Chiaro ethane 191 191 0 100.00 ppb 3090000 350.71 (k)(3)(A) 
Soil VOA Chloroform 191 191 0 100.00 1.570680628 ppb 15300 350.71 (k)(3)(B) 
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Soil VOA Chloromethane 191 191 0 100.00 ppb 40500 350.71 (k)(3)(A) 

Soil VOA cis-1,2-Dichloroethene 93 92 1 98.92 73 ppb 24800 COC 
Soil VOA cis-l,3-Dichloropropene 191 191 0 100.00 6.806282723 ppb 665 350.71 (k)(3)(B) 

Soil VOA Dibromochloromethane 191 191 0 100.00 ppb 45200 350.71 (k)(3)(A) 

Soil VOA Ethylbenzene 191 173 18 90.58 7300 ppb 763000 350.71 (k)(l) 
Soil VOA m+p Xylene 32 32 0 100.00 ppb 6400000 350.71 (k)(3)(A) 
Soil VOA Methylene chloride -- 191 183 8 95.81 5.464480874 8 ppb 1310 COC 
Soil VOA o-Xylene 32 32 0 100.00 ppb 7070000 350.71 (k)(3)(A) 

Soil VOA Styrene 191 191 0 100.00 ppb 325000 350.71 (k)(3)(A) 

Soil VOA Tetrachloroethene 191 191 0 100.00 3.141361257 ppb 5020 COC 
Soil VOA Toluene 191 166 25 86.91 73000 ppb 821000 350.71(k)(1) 
Soil VOA trans-1,2-Dichloroethene 93 93 0 100.00 ppb 49000 350.71 (k)(3)(A) 
Soil VOA trans-1,3-Dichloropropene 191 191 0 100.00 3.141361257 ppb 3590 350.71 (k)(3)(B) 
Soil VOA Trichloroethene 191 190 1 99.48 3.157894737 1.3 ppb 3360 COC 
Soil VOA Trichlorofluoromethane 125 125 0 100.00 ppb 12800000 350.71(k)(3)(A) 

Soil VOA Vinyl acetate 125 125 0 100.00 ppb 2960000 350.71 (k)(3)(A) 

Soil VOA Vinyl chloride 191 190 1 99.48 4.736842105 6 ppb 2230 COC 
Soil VOA Xylene (Total) 159 139 20 87.42 60000 ppb 6400000 350.71(k)(1) 
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Appendix E 
Tier I Exclusion Criteria 
Checklist for Building 8 



TIER 1: Exclusion Criteria Checklist 
(Figure: 30 TAC § 350.77(b)) 

This exclusion criteria checklist is intended to aid the person and the TNRCC in determining whether or not further 
ecological evaluation is necessary at an affected property where a response action is being pursued under the Texas Risk 
Reduction Program (TRRP). Exclusion criteria refer to those conditions at an affected property which preclude the need 
for a formal ecological risk assessment (ERA) because there are incomplete or insignificant ecological exposure 
pathways due to the nature of the affected property setting and/or the condition of the affected property media. This 
checklist (and/or a Tier 2 or 3 ERA or the equivalent) must be completed by the person for all affected property subj ect 
to the TRRP. The person should be familiar with the affected property but need not be a professional scientist in order 
to respond, although some questions will likely require contacting a wildlife management agency (i.e., Texas Parks and 
Wildlife Department or U.S. Fish and Wildlife Service). The checklist is designed for general applicability to all 
affected property; however, there may be unusual circumstances which require professional judgement in order to 
determine the need for further ecological evaluation (e.g., cave-dwelling receptors). In these cases, the person is 
strongly encouraged to contact TNRCC before proceeding. 

Besides some preliminary information, the checklist consists of three major parts, each of which must be completed 
unless otherwise instructed. PART I requests affected property identification and background information. PART 
II contains the actual exclusion criteria and supportive information. PART III is a qualitative summary statement and 
a certification of the information provided by the person. Answers should reflect existing conditions and should not 
consider future remedial actions at the affected property. Completion of the checklist should lead to a logical 
conclusion as to whether further evaluation is warranted. Defmitions of terms used in the checklist have been provided 
and users are strongly encouraged to familiarize themselves with these defmitions before beginning the checklist. 

Name of Facility: Building 8--Corpus Christi Army Depot (CCAD) 

Affected Property Location: Building 8 is bound by Ocean Drive. on the north, 4th Street on the east, Avenue D 
on the south and Crecy Street on the west. 

Mailing Address: Code 186 
NAS Corpus Christi 
11001 D Street, Suite 143 
Corpus Christi, Texas 78419 

TNRCC Case Tracking #s: TNRCC Hazardous Waste permit No. HW-50038 

Solid Waste Registration #s: 30479 

Voluntary Cleanup Program #: N/A 

EPA I.D. #s: TX7170022787 



PART I. Affected Property Identification and Background Information 

1) Provide a description of the specific area of the response action and the nature of the release. Include estimated 
acreage of the affected property and the facility property, and a description of the type of facility and/or 
operation associated with the affected property. Also describe the location of the affected property with respect 
to the facility property boundaries and public roadways. 

Building 8 consists of a block of approximately 40 acres. The actual building occupies approximately 
20 acres of the site, and other associated buildings occupy approximately 5 additional acres. With the 
exception of strips of grass along the northern half of the Cercy Street boundary and on the south side 
of Ocean Drive, the site is paved with concrete or asphalt. The total un-paved area is approximately 
one-half acre. 

Building 8 is leased by the CCAD. Various industrial activities are conducted within the Building 8 
complex, including parts cleaning and degreasing, bulk fuel storage and painting. 

Attach available USGS topographic maps and/or aerial or other affected property photographs to this fonn to 
depict the affected property and surrounding area. Indicate attachments: 

D Topomap D Aerial photo • Other: Refer to detailed site 
maps included in the report 

2) Identify environmental media known or suspected to contain chemicals of concern (COCs) at the present time. 
Check all that apply: 

Known/Suspected COC Location 
• Soil 5: 5 ft below ground surface 
• Soil ~ 5 ft below ground surface 
• Groundwater 
D Surface Water/Sediments 

Explain (previously submitted information may be referenced): 

Based on sampling data? 
• Yes DNo 
• Yes 
• Yes 
DYes 

DNo 
DNo 
DNo 

The analytical results for soil and groundwater samples from Building 8 are presented in the following 
report: 

Draft. Follow-Up Facility Investigation Report. Building 8. Corpus Christi Army Depot. NAS Corpus 
Christi. Corpus Christi, Texas. September 4,1998. 



3) Provide the information below for the nearest surface water body which has become or has the potential to 
become impacted from migrating COCs via surface water runoff, air deposition, groundwater seepage, etc. 
Exclude wastewater treatment facilities and stormwater conveyances/impoundments authorized by permit. 
Also exclude conveyances, decorative ponds, and those portions of process facilities which are: 

a. Not in contact with surface waters in the State or other surface waters which are ultimately 
in contact with surface waters in the State; and 

b. Not consistently or routinely utilized as valuable habitat for natural communities including 
birds, mammals, reptiles, etc. 

The nearest surface water body is 1,125 feet from the affected property and is Corpus Christi Bay. The 
water body is best described as a: 

D freshwater stream: ___ perennial (has water all year) 
___ intermittent (dries up completely for at least I week a year) 
___ intermittent with perennial pools 

D freshwater swamp/marsh/wetland 
D saltwater or brackish marsh/swamp/wetland 
D reservoir, lake, or pond; approximate surface acres: _______ _ 
D drainage ditch 
D tidal stream • bay D estuary 
D other; specify _____________________ _ 

Is the water body listed as a State classified segment in Appendix C of the current Texas Surface Water Quality 
Standards; §§307.1 - 307.10? 

D Yes Segment # ______ _ Use Classification: 
Contact recreation, high aquatic life, oyster waters 

.No 

If the water body is not a State classified segment, identify the first downstream classified segment. 

Name: 

Segment#: 

Use Classification: 

As necessary, provide further description of surface waters in the vicinity of the affected property: 

NAS Corpus Christi is a naval base located along the southern Gulf Coast of Texas. 



PART II. Exclusion Criteria and Supportive Information 

Subpart A. Surface Water/Sediment Exposure 

I) Regarding the affected property where a response action is being pursued under the TRRP, have COCs 
migrated and resulted in a release or imminent threat of release to either surface waters or to their associated 
sediments via surface water runoff, air deposition, groundwater seepage, etc.? Exclude wastewater treatment 
facilities and stormwater conveyances/impoundments authorized by permit. Also exclude conveyances, 
decorative ponds, and those portions of process facilities which are: 

a. Not in contact with surface waters in the State or other surface waters which are ultimately in contact 
with surface waters in the State; and 

b. Not consistently or routinely utilized as valuable habitat for natural communities including birds, 
mammals, reptiles, etc. 

DYes .No 

Explain: 

As indicated in Part 1 of this checklist, the majority of Building 8 is paved with concrete or asphalt. Therefore, 
the potential for COCs in soil to migrate to surface waters via surface runoff is deemed negligible. 

As described in Section 4 of the Draft Affected Property Assessment Report, a groundwater divide is located 
in the southern portion of Building 8. Groundwater at the southern end of Building 8 tends to flow south to 
southwest. Groundwater to the north of Building 8 appears to form a trough around the CCAD storm sewer 
pipes that flow north from ES-19 to the sea wall. It appears some groundwater is discharging through these 
storm sewer pipes. The discharge at the outfall of these pipes is sampled in accordance with the NAS Corpus 
Christi stormwater pollution prevention plan (SWPPP). 

If the answer is Yes to Subpart A above, the affected property does not meet the exclusion criteria. However, 
complete the remainder of Part II to determine if there is a complete and/or significant soil exposure pathway, 
then complete PART III - Qualitative Summary and Certification. If the answer is No, go to Subpart B. 

Subpart B. Affected Property Setting 

In answering "Yes" to the following question, it is understood that the affected property is not attractive to wildlife or 
livestock, including threatened or endangered species (i.e., the affected property does not serve as valuable habitat, 
foraging area, or refuge for ecological communities). (May require consultation with wildlife management agencies). 

1) Is the affected property wholly contained within contiguous land characterized by: pavement, buildings, 
landscaped area, functioning cap, roadways, equipment storage area, manufacturing or process area, other 
surface cover or structure, or otherwise disturbed ground? 

• Yes DNo 

Explain: 

Building 8 complex is characterized by pavement and buildings and limited grassy areas. 

If the answer to Subpart B above is Yes, the affected property meets the exclusion criteria, assuming the 
answer to Subpart A was No. Skip Subparts C and D and complete PART III - Qualitative Summary and 
Certification. If the answer to Subpart B above is No, go to Subpart C. 



Subpart C. Soil Exposure 

1) Are COCs which are in the soil of the affected property solely below the fIrst 5 feet beneath ground surface 
or does the affected property have a physical barrier present to prevent exposure of receptors to COCs in 
surface soil? 

DYes DNo 

Explain: 

N/A 

If the answer to Subpart C above is Yes, the affected property meets the exclusion criteria, assuming the 
answer to Subpart A was No. Skip Subpart D and complete P ART III - Qualitative Summary and CertifIcation. 
If the answer to Subpart C above is No, proceed to Subpart D. 

Subpart D. De Minimus Land Area 

In answering "Yes" to the question below, it is understood that all of the following conditions apply: 

+ The affected property is not known to serve as habitat, foraging area, or refuge to threatened/endangered or 
otherwise protected species. (Will likely require consultation with wildlife management agencies). 

+ Similar but unirnpacted habitat exists within a half-mile radius. 
+ The affected property is not known to be located within one-quarter mile of sensitive environmental areas (e.g., 

rookeries, wildlife management areas, preserves). (Will likely require consultation with wildlife management 
agencies). 

+ There is no reason to suspect that the COCs associated with the affected property will migrate such that the 
affected property will become larger than one acre. 

1) U sing human health protective concentration levels as the basis to determine the extent of the COCs, does the 
affected property consist of one acre or less and does it meet all of the conditions above? 

DYes DNo 

Explain how conditions are met/not met: 

N/A 

If the answer to Subpart D above is Yes, then no further ecological evaluation is needed at this affected 
property, assuming the answer to Subpart A was No. Complete PART III - Qualitative Summary and 
CertifIcation. If the answer to Subpart D above is No, proceed to Tier 2 or 3 or comparable ERA. 



PART III. Qualitative Summary and Certification (Complete in all cases.) 

Attach a brief statement (not to exceed 1 page) summarizing the information you have provided in this fonn. This 
summary should include sufficient information to verify that the affected property meets of does not meet the exclusion 
criteria. The person should make the initial decision regarding the need for further ecological evaluation (i.e., Tier 2 
or 3) based upon the results of this checklist. After review, TNRCC will make a fmal determination on the need for 
further assessment. Note that the person has the continuing obligation to re-enter the ERA process if changing 
circumstances result in the affected property not meeting the Tier 1 exclusion criteria. 

Based on the TRRP exclusion criteria, Building 8 requires no further ecological evaluation. The area is 
characterized by the presence of buildings, pavement and maintained grass lawns which do not provide adequate 
wildlife habitat. 

Completed by: _-"P'-'e::.o.i--"'F-"uo=g""'-H""'ur""'s"-'t __________ (Typed/Printed Name) 
_~S~e:::!n""i""or'-'Ri=·s:!!k""A-"'s""s:!::Ces""s'""'o""_r ____________ (Title) 
----'J~a:!!nu~a~ry.,L..!:::.2""'O,>....!2:..::0~O..!...1 ~ _______ (Date) 

I believe that the information submitted is true, accurate, and complete, to the best of my knowledge. 

_--"P....:e"'-i-"'"F..:::uo ... g~H'""ur"'"'s'""-t __________ (Typed/Printed Name of Person) 

_~S~e'S;n~io~r,-,Ri~' s:;3k,o.A~s~s~es~sro~r-==.------------- (Title of Person) 
-~~#L-<'",-,-. _. -,5fl-/-,,--,1#Y:~L-------- (Signature of Person) 
----Q~--=-#-/_.ad~--"Q~(------- (Date Signed) 



Appendix F 
List of Rare, Threatened 
and Endangered Species 



Appendix F 
Table 1 

Federal and State Listed Threatened, Endangered and Candidate Species 
That Occur or Potentially Occur on NAS Corpus Christi 

Species Status 

Common Name Scientific Name USF&WS TPWD 

Reptiles and Amphibians 

Sheep Frog Hypopachus variolosus T 

Black-Spotted Newt Notophthalmus meridionalis T 

South Texas Siren Siren sp. T 

Loggerhead Sea Turtle Caretta caretta LT T 

Scarlet Snake Cemophora coccinea T 

Texas Scarlet Snake Cemophora coccinea lineri T 

Green Sea Turtle Chelonia mydas LT T 

Leatherback Sea Turtle Oermochelys coriacea LE E 

Indigo Snake Orymarchon corais T 

Atlantic Hawksbill Sea Turtle Eretmochelys imbricata LE E 

Texas Tortoise Gopherus berlandieri T 

Spot-Tailed Earless Lizard Holbrookia lacerata 

Keeled Earless Lizard Holbrookia propinqua 

Kemp's Ridley Sea Turtle Lepidochelys kempi LE E 

Texas Diamondback Terrapin Malaclemys terrapin littoralis 

Gulf Saltmarsh Snake Nerodia clarkii 

Texas Horned Lizard Phrynosoma cornutum T 

Birds 

White-Tailed Hawk Buteo albicaudatus T 
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Appendix F 
Table 1 

Federal and State Listed Threatened, Endangered and Candidate Species 
That Occur or Potentially Occur on NAS Corpus Christi 

Species Status 

Common Name Scientific Name USF&WS TPWD 

Snowy Plover Charadrius alexandrinus 

Piping Plover Charadrius melodus LT T 

Reddish Egret Egretta rufescens T 

Peregrine Falcon Falco peregrinus EISA 

American Peregrine Falcon Falco peregrinus anatum LE E 

Arctic Peregrine Falcon Falco peregrinus tundrius EISA T 

Whooping Crane Grus americana LE E 

Sennett's Hooded Oriole Icterus cucullatus sennetti 

Wood Stork Mycteria americana T 

Eskimo Curlew Numenius borealis LE E 

Brown Pelican Pelecanus occidentalis LE E 

White-Faced Ibis Plecanus occidentalis T 

Interior Least Tern Sterna antillarum atha/assos LE E 

Sooty Tern Sterna fuscata T 

Colonial Waterbird Nesting Areas 

Migratory Songbird Fallout Areas 

Fishes 

Opossum Pipefish Microphis brachyurus T 

Texas Pipefish Syngnathus affinis 

Insects 
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Appendix F 
Table 1 

Federal and State Listed Threatened, Endangered and Candidate Species 
That Occur or Potentially Occur on NAS Corpus Christi 

Species Status 

Common Name Scientific Name USF&WS TPWD 

Maculated Manfreda Skipper 

Mammals 

Red Wolf 

Ocelot 

Jaguarundi 

Maritime Pocket Gopher 

Southern Yellow Bat 

Plants 

Elmendorfs Onion 

South Texas Ambrosia 

Texas Windmill-Grass 

Lila De Los Llanos 

Plains Gumweed 

Slender Rush-Pea 

Welder Machaeranthera 

Tharp's Rhododon 

Notes: 

E = State Endangered 
LE = Federal Endangered 
T = State Threatened 
L T = Federal Threatened 

appendix f.xls/Sheet1 

Stallingsia maculosus 

Canis rufus (extirpated) LE E 

Felis pardalis LE E 

Felis jaguarondi LE E 

Geomys personatus maritimus 

Lasiurus ega T 

Allium elmendorfii 

Ambrosia cheiranthifolia LE E 

Chloris Texensis 

Echeandia chandleri 

Grindelia oolepis 

Hoffmannseggia ten ella LE E 

Psilactis herterocarpa 

Rhododon angulatus 
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Appendix F 
Table 1 

Federal and State Listed Threatened, Endangered and Candidate Species 
That Occur or Potentially Occur on NAS Corpus Christi 

Species Status 

Common Name Scientific Name USF&WS TPWD 

EISA = Federally Endangered by Similarity of Appearance. 

USF & WS = U.S. Fish and Wildlife Service. 
TPWD = Texas Parks and Wildlife Department. 

Source: Texas Parks and Wildlife Department Endangered Resources Branch Special Species List 

Nueces County (April, 98) 
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Appendix G 
Toxicological Profiles 

for the COPECs 



Aroclor-1260 

Environmental Fate and Transport 

Sources 

Aroclor® 1260 is a polychlorinated biphenyl (PCB) mixture containing approximately 38% 
C12H4C16, 41% C12H3C17, 8% C12H2C18, and 12% C12H5Cl5 with an average chlorine 
content of 60% (USAF 1989). Current evidence suggests that the major source of Arodor 1260 
release to the environment is an environmental cycling process of Aroclor 1260 previously 
introduced into the environment; this cycling process involved volatilization from ground 
surfaces (water, soil) into the atmosphere with subsequent removal from the atmosphere via 
wet/dry deposition and revolatilization. PCBs such as Aroclor 1260, are also currently released to 
the environment from landfills containing PCB waste materials and products, incineration of 
municipal refuse and sewage sludge, and improper (or illegal) disposal of PCB materials, such as 
waste transformer fluid, to open areas (HSDB, 2000). 

Transport and Fate 

PCBs are inert, thermally and physically stable, and have dielectric properties. In the 
environment, the behavior of PCB mixtures is directly correlated to the degree of chlorination. 
Aroclor® is strongly sorbed to soil and remains immobile when leached with water; however, 
the mixture is highly mobile in the presence of organic solvents (USAF 1989). PCBs are resistant 
to chemical degradation by oxidation or hydrolysis. However, biodegradation, especially of 
lower chlorinated PCBs, can occur (USAF 1989). 

Screening studies have shown that Aroclor 1260 is resistant to biodegradation. Although 
biodegradation of Aroclor 1260 may occur very slowly in the environment, no other degradation 
mechanisms have been shown to be important in natural water and soil systems; therefore, 
biodegradation may be the ultimate degradation process in water and soil. The PCB composition 
of the biodegraded Aroclor is different from the original Aroclor (HSDB, 2000). 

If released to soil, the PCB congeners present in Aroclor 1260 will become tightly adsorbed to 
the soil particles. In the presence of organic solvents, PCBs may have a tendency to leach 
through soil. Although the volatilization rate of Aroclor 1260 may be low from soil surfaces, the 
total loss by volatilization over time may be significant because of the persistence and stability of 
Aroclor 1260. Enrichment ofthe low CI PCBs occurs in the vapor phase relative to the original 
Aroclor; the residue will be enriched in the PCBs containing high CI content. If released to water, 
adsorption to sediment and suspended matter will be an important fate process. Although 
adsorption can immobilize Aroclor 1260 for relatively long periods of time, eventual resolution 
into the water column has been shown to occur. The PCB composition in water will be enriched 
in the lower chlorinated PCBs because of their greater water solubility, and the least water 
soluble PCBs (highest CI content) will remain adsorbed. In the absence of adsorption, Arodor 
1260 volatilizes relatively rapidly from water. However, strong PCB adsorption to sediment 
significantly competes with volatilization which may have a half-life in excess of 60 years in 



typical bodies of water. If released to the atmosphere, the PCB congeners in Aroclor 1260 will 
exist primarily in the vapor-phase with enrichment of the most volatile PCBs although a 
relatively small percentage will partition to the particulate phase. The dominant atmospheric 
transformation process for these congeners is probably the vapor-phase reaction with hydroxyl 
radicals which have estimated half-lives ranging from 4.75 months to 1.31 years (HSDB, 2000). 

Speciation and Bioavailability (excerpts from ORNL, 2000) 

PCBs have high bioconcentration factors, and due to lipophilicity, especially of highly 
chlorinated congeners, tend to accumulate in the fat of fish, birds, mammals, and humans 
(ATSDR 1995). The use of PCBs in the United States was limited to closed systems in 1974, and 
in February, 1977, the U.S. Environmental Protection Agency (EPA) issued final regulations 
prohibiting PCB discharge into waterways (USEP A 1977). 

Toxicological Profile (excerpts from HSDB, 2000) 

LC50 Ictalurus punctatus (Channel catfish) 140 ug/l/30 day (Conditions of bioassay not 
specified); LC50 Salmo clarki (Cutthroat trout) 60,900 ug/1/96 hr (Conditions of bioassay not 
specified); LC50 Lepomis macrochirus (Bluegill) 150 ug/I/30 day (Conditions of bioassay not 
specified)(USDIIUSFWS, 1986). 

LC50 Coturnixjaponica (Japanese quail) oral 2195 ppm (Hill and Camardese, 1986). LD50 
Anas platyrhynchos (Mallard) oral 1,975 mg/kg diet/5 days on treated diet plus 3 days untreated; 
LD50 Coturnix coturnix japonica (Japanese quail) oral 2,186 mg/kg diet/5 days on treated diet 
plus 3 days untreated (USDIIUSFWS, 1986). 

Mammal (excerpts from ORNL, 2000) 

In most species, the initial sign of acute PCB intoxication is weight loss or decreased weight 
gain. Severely intoxicated rats have shown ataxia, diarrhea, and lack of response to pain stimuli. 
Histopathological effects are observed mainly in the liver and kidney. The median time to death 
is 2-3 weeks for small laboratory animals, and toxicity generally decreases with increased 
chorination (USAF 1989). The oral LD50 value for Aroclor® 1260 is 1315 mg/kg/day in male 
Sherman rats (ATSDR 1995). Autopsies of rats that were given a single, lethal gavage dose (not 
adequately quantified) of Aroclor® 1260 showed gastric hemorrhage and foci of ulceration in 
the stomach and duodenum (Kimbrough et al. 1972). Linder et al. (1974) fed male and female 
Sherman rats diets containing 500 mg Aroclor® 1260/kg for 67 or 186 days prior to mating. 
Decreased litter size, decreased preweaning survival, and lipid accumulation in the livers of 
offspring at weaning were observed. Reproduction and pup survival were not affected following 
oral doses of 100 mg/kg/day Aroclor® 1260 during days 7 to 15 of gestation (Linder et al. 
1974). Aroclor® 1260 was fed to rats at a concentration of 0, 1, 10 or 100 ppm. No effect was 



seen at the IorIO ppm treatment level. Ingestion of 100 ppm Aroclor® 1260 resulted in an 
increased incidence of stillbirths (Burke and Fitzhugh 1970). Calandra (1976) fed rats a diet 
containing 1, 10, or 100 ppm Aroclor® 1260 during a three generation reproduction study. No 
reproductive or teratogenic effects were observed in the first generation; however, a decrease in 
the mating index and in the incidence of pregnancy was observed in the 10 and 100 ppm groups 
in the second and third generations. 

Information on the chronic inhalation toxicity of Aroclor® 1260 or PCBs to animals was not 
available. No data concerning developmental or reproductive effects from inhalation exposure of 
animals to Aroclor® 1260 or PCBs were available (ORNL, 2000). 
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Indeno(1,2,3-cd)pyrene 

Environmental Fate and Transport 

Sources 

There is no commercial production or known use for indeno(1,2,3-cd)pyrene. 
Indeno(1 ,2,3-cd)pyrene occurs ubiquitously as a product of incomplete combustion and detected in 
coal-tar, coal-tar pitch, and petroleum asphalts (excerpt from HSDB, 2000). It has been detected in 
mainstream cigarette smoke; gasoline engine exhaust; emissions from burning coal; lubricating oils; 
used motor oils; and soils, surface waters, and groundwater at hazardous waste sites. Indeno[I,2,3-
cdJpyrene is one of a number of P AHs on the United States Environmental Protection Agency's 
(EPA's) priority pollutant list (excerpt from ORNL, 2000). 

Transport and Fate (excerpts from HSDB, 2000) 

Based on a recommended classification scheme, an estimated Koc value of I.IXI 0+5, determined 
from an estimated log Kow of 6.70 and a recommended regression-derived equation, indicates that 
indeno(1,2,3-cd)pyrene is expected to be essentially immobile in soil. Volatilization of 
indeno( 1,2,3 -cd)pyrene from moist soil surfaces is not expected to be an important fate process given 
the measured Henry's Law constant of3.48XIO-7 atm-cu mlmole. Indeno(1,2,3-cd)pyrene is not 
expected to volatilizefrom dry soil surfaces based on an estimated vapor pressure of I.3XI 0-1 0 mm 
Hg, determined from a fragment constant method. Biodegradation half-lives of288 and 289 days 
were observed for indeno(1 ,2,3-cd)pyrene in Kidman and McLaurin sandy loam soils, respectively. 
A biodegradation half-life of 139 days was measured in a mixture of oil refinery wastes applied to 
Kidman sandy loam. Adsorption to soil is expected to inhibit biodegradation. 

Based on a recommended classification scheme, measured sediment Koc values ranging from 
6.9XIO+6 to 1.0XIO+8 indicate that indeno(1,2,3-cd)pyrene is expected to adsorb to suspended 
solids and sediment in water. Indeno(1,2,3-cd)pyrene is not expected to volatilize from water 
surfaces based on a measured Henry's Law constant of 3.48XIO-7 atm-cu mlmole. 
Indeno( 1 ,2,3-cd)pyrene is not expected to undergo hydrolysis in the environment due to the lack of 
hydrolyzable functional groups. In shake flask studies, an initial indeno(1,2,3-cd)pyrene 
concentration of 1.9 ug/ml was reduced to 0.9 ug/ml following 2 weeks incubation in contaminated 
groundwater from the American Creosote Works Superfund site, Pensacola, FL. 89% (mean) 
removal ofindeno(1,2,3-cd)pyrene was observed in six municipal waste water treatment plants. 

The Henry's Law constant for indeno(1,2,3-cd)pyrene was measured as 3.48XIO-7 atm-cu 
mlmole(1). This value indicates that indeno(I ,2,3-cd)pyrene is expected to be essentially nonvolatile 
from water surfaces. Indeno(1,2,3-cd)pyrene's Henry's Law constant(I,2,SRC) indicates that 
volatilization from moist soil surfaces is not expected to be an important fate process. 
Indeno(1,2,3-cd)pyrene is not expected to volatilize from dry soil surfaces based on an estimated 
vapor pressure of I.3XI 0-1 0 mm Hg. 

Speciation and Bioavailability (excerpts from HSDB, 2000) 



Bioaccumulation, especially in vertebrate organisms, is considered to be short-term, and is not 
considered an important fate process. A BCF (chemical concentration in tissue/free and bound 
chemical concentration in interstitial water) of approximately lX10+4 was measured in the 
amphipod Rhepoxynius abronius after 10 days exposure to indeno(1,2,3-cd)pyrene. According to 
a classification scheme, this BCF suggests that bioconcentration in aquatic organisms is very high. 
An elimination half-life of 16.2 days was measured in Mytilus edilus. 

Toxicological Profile 

No toxicity records were found for indeno(I,2,3-cd)pyrene in a search of the U.S. EPA's ECOTOX 
database system (U.S. EPA, 2000). 

Mammals 

No data were found concerning the acute, subchronic,chronic, developmental,orreproductivetoxicity 
of indeno[I,2,3-cdJpyrene. Because of a lack of toxicity data, an oral reference dose (RID) or 
inhalation reference concentration (RfC) has not been derived (excerpt from ORNL, 2000). 
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Dibenz( a,h )anthracene 

Environmental Fate and Transport 

Sources 

No commercial production or use of dibenz[a,hJanthracene is known. It occurs as a component of coal 
tars, shale oils, and soots and has been detected in gasoline engine exhaust, coke oven emissions, cigarette 
smoke, charcoal broiled meats, vegetation near heavily traveled roads, and surface water and soils near 
hazardous waste sites. Dibenz[ a,h Janthracene is one of a number of P AHs on EPA's priority pollutant 
list (excerpt from ORNL, 2000). 

Transport and Fate (excerpts from HSDB, 2000) 

Based on a recommended classification scheme, measured soil Koc values ranging from 5. 7X 10+5 
to 3.0XI0+6 indicate that dibenz(a,h)anthracene is expected to be immobile in soil. Volatilization 
of dibenz( a,h )anthracene from moist soil surfaces is not expected to be important given an estimated 
Henry'S Law constant of 1.2Xl 0-7 atm-cu m/mole, using a fragment constant estimation method. 
Dibenz(a,h)anthracene is not expected to volatilize from dry soil surfaces based on an estimated 
vapor pressure of lXl 0-1 0 mm Hg(2). Dibenz(a,h)anthracene is expected to be slowly biodegraded 
in soil: a half-life of750 days at 20 deg C was estimated for dibenz(a,h)anthracene after 240 days 
incubation in unacclimated soil microcosms; half-lives in Kidman sandy loam soil (PH 7.9, 0.5% 
organic carbon) and McLaurin sandy loam soil (PH 4.8, 1.1 % organic carbon) were observed to be 
361 and 420 days, respectively. 

Based on a recommended classification scheme, measured sediment Koc values ranging from 
8.1 X 10+5 to 3.1 X 10+6, indicate that dibenz( a,h)anthracene is expected to adsorb to suspended solids 
and sediment in water. Dibenz( a,h)anthracene is not expected to volatilize from water surfaces based 
on an estimated Henry's Law constant of 1.2Xl 0-7 atm-cu m/mole, developed using a fragment 
constant estimation method. 

Dibenz(a,h)anthracene is not expected to undergo hydrolysis due to the lack of hydrolyzable 
functional groups. Dibenz(a,h)anthracene may biodegrade in aquatic systems: approximately 43% 
ofthe dibenz(a,h)anthracene present in contaminated groundwater was biodegraded over a period 
of 36 days in a publicly owned treatment works employing activated sludge treatment; 
approximately 33% was adsorbed onto sludge; and approximately 24% was lost with the effluent. 

Speciation and Bioavailability (excerpts from HSDB, 2000) 

Bioconcentration factors of 652 and 773 were measured in Daphnia magna with 0.2 and 2.0 ppm 
Aldrich humic acids added, respectively. An estimated BCF of 8.2XI0+4 was calculated for 
dibenz(a,h)anthracene, using a measured log Kow of 6.50 and a recommended regression-derived 
equation. According to a classification scheme, this BCF suggests that bioconcentration in aquatic 



organisms is very high. However, it may not bioconcentrate in aquatic organisms which contain 
microsomal oxidase, such as fish, as this enzyme enables the rapid metabolism of certain polycyclic 
aromatic hydrocarbons. 

A bioaccumulation factor (concentration of chemical in algae, ug/g /final concentration of chemical 
in water, ug/g) of2,380 was measured for dibenz(a,h)anthracene in the green algae Chlarella/usca 
after 1 day. A bioaccumulationfactor (concentration of chemical in fish, ug/ g /mediurn concentration 
of chemical in water, ug/g) of 1 0 was measured for dibenz(a,h)anthracene in Golden ide after 3 days. 
A BCF (chemical concentration in tissue/free and bound chemical concentration in interstitial water) 
of approximately 1 X 1 0+4 was measured in the amphipod Rhepaxynius abranius after 10 days 
exposure to dibenz(a,h)anthracene. 

Toxicological Profile 

Invertebrates 

A static, 4-d LC50 of 1 ppm was reported for Neanthes arenaceodentata (Verschueren, 1996). 

Mammals (excerpts from ORNL, 2000) 

In a study designed to evaluate the occurrence of pulmonary adenomatosis in DBAl2 mice treated with 
dibenz[a,hJanthracene, ad libitum ingestion of a water/olive oil emulsion containing 0.2 mg/rnL 
dibenz[ a, h Janthracene for 279 days (males) or 237 days (females) may have accelerated the development 
of calcareous pericarditis. This lesion is known to occur spontaneously in DBAl2 mice and to increase 
with age. Rats given subcutaneous injections of 0.278 mg dibenz[a,hJanthracene 5 times weekly for 
several weeks exhibited pathological changes in the lymphoid tissues, characterized by extravascular red 
blood cells in the lymph spaces and by the presence of abnormally large pigmented cells. Acute 
intraperitoneal administration of3 to 90 mg/kg body wt dibenz(a,h)anthracene in sesame oil produced 
reduction in growth rate of young rats that persisted for at least 15 weeks. 

Information on the acute, subchronic, and chronic toxicity of dibenz[ a, h Janthracene in humans or 
animals following inhalation exposure was not available. 
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Chromium 

Environmental Fate and Transport 

Sources 
The abundance of chromium in various materials is as follows: 80-200 ppm in the continental 
crust, 125 ppm avg; 1,000-3,400 ppm in ultramafic igneous rocks, 1,800 ppm avg; 40-600 ppm 
in basaltic igneous rocks, 220 ppm avg; 2-90 ppm in granitic igneous rocks, 20 ppm avg; 30-590 
ppm in shales and clays, 120 ppm avg; and 10-1,000 ppm in coals, 20 ppm avg (Bowen, 1974). 
Chromium occurs in nature mostly as chrome iron ore. Chromium is present in small quantities 
in all soils and plants, at about 200 ppm in the earth's crust (Venugopal and Luckey, 1978). The 
two largest sources of chromium emission in the atmosphere are from the chemical 
manufacturing industry and combustion of natural gas, oil, and coal. Other sources include wind 
transport from road dust, cement producing plants because cement contains chromium, the 
wearing down of asbestos brake linings from automobiles or similar sources of wind carried 
asbestos since asbestos contains chromium, incineration of municipal refuse and sewage sludge, 
exhaust emission from automotive catalytic converters, emissions from cooling towers that use 
chromium compounds as rust inhibitors, waste waters from electroplating, leather tanning, and 
textile industries when discharge into surface waters, and solid wastes from chemical 
manufacture of chromium compounds or from municipal incineration when disposed of 
improperly in landfill sites (ATSDR 1987). 

Transport and Fate 

Aquatic Fate: Most of the chromium in surface waters may be present in particulate form as 
sediment. Some of the particulate chromium would remain as suspended matter and ultimately 
be deposited in sediments. The exact chemical forms of chromium in surface waters are not well 
defined. Although most of the soluble chromium in surface waters may be present as Cr(VI), a 
small amount may be present as Cr(Ill) organic complexes (USEPA, 1984). Atmospheric Fate: 
Under normal conditions, chromium(III) and Cr(O) are relatively unreactive in the atmosphere. 
Cr(VI) in air may react with particulate matter or gaseous pollutants to form Cr(Ill). However, 
these atmospheric reactions have not been extensively studied. Chromium is removed from air 
through wet and dry depositions. The total yearly deposition of chromium in urban areas may 
vary from 0.12 ug/sq m to 3 ug/sq m. In general, urban areas have higher total deposition than 
rural areas. Chromium concentration in a wet deposition may vary from 0.004 to 0.060 ug/ml 
and 0.0006 to 0.034 ug/l for urban and rural areas, respectively. The precipitated chromium from 
the air enters surface water or soil (USEPA, 1984). Terrestrial Fate: Uptake is greater from 
ultrabasic soils by a factor of 5-40 than on calcarious or silica-based soils (Schroeder et aI., 
1962). 

Speciation and Bioavailability 

Chromium forms a number of cmpd in various oxidation states. Those of2+ (chromous), 3+ 
(chromic) and 6+ (chromates) are the most important (ILO, 1983). Snails showed an 
accumulation factor of 1xlO+6 (Levine, 1961). Leptospermum scoparum, a shrub, showed an 



accumulation factor of lxl0+3 compared to normal plants (Lyon et aI., 1969). Under strongly 
oxidizing conditions, chromium may be converted to the hexavalent stat and occur as chromate 
anions (NRC, 1977). 

Toxicological Profile 

The greatest chromium (Cr) toxicity risk to plants is posed in acidic sandy soil 
with low organic content (NRCC, 1976). Wang (1986) reported a 4-day static EC50 (growth) to 
the duckweed Lemna minor of 35,000 ppb. 

Microbes 

Hexavalent chromium is mutagenic in bacterial assays, yeasts and V79 cells, and Cr(VI) 
compounds decrease the fidelity of DNA synthesis in vitro and produce unscheduled DNA 
synthesis as a consequence of DNA damage (IRIS, 2000). 

Invertebrates 

Keller and Zam (1991) reported static, 4-day LC50s to the freshwater mussel Anodonta 
imbecillis of39 to 618 ppb. Mount and Norberg (1984) reported a static 2-day LC50 to Daphnia 
magna of 48 ppb and a flow-through 2-day LC50 of22 ppb. Rehwoldt et al. (1973) reported a 
static 4-day LC50 to the freshwater amphipod Gammarus sp. of 3200 ppb. 

Pickering (1988) reported flow-through 4-day LC50s to the fathead minnow (Pimephales 
promelas) of 37,000 to 52,000 ppb. The data on the effects of cations such chromium on the 
biochemical parameters in a freshwater fish, Clarias batrachus, showed an increase of the 
protein content in the liver, kidney, stomach, intestine, testis, and ovary, and a decrease 
in the muscle after copper and cadmium treatment. A decrease in dry weight, and an increase in 
tissue permeability after these treatments were recorded in all the organs studied (Jana and 
Sahana, 1988). 

Mammals 

Hexavalent chromium compounds are carcinogenic in animal bioassays, producing the following 
tumor types: intramuscular injection site tumors in rats and mice, intrapleural implant site tumors 
for various Cr(VI) compounds in rats, intrabronchial implantation site tumors for various Cr(VI) 
compounds in rats and subcutaneous injection site sarcomas in rats. In vitro data are suggestive 
of a potential mode of action for hexavalent chromium carcinogenesis. Hexavalent chromium 
carcinogenesis may result from the formation of mutagenic oxidatitive DNA lesions following 
intracellular reduction to the trivalent form. Cr(VI) readily passes through cell membranes and is 
rapidly reduced intracellularly to generate reactive Cr(V) and Cr(IV) intermediates and 



reactive oxygen species. A number of potentially mutagenic DNA lesions are formed during the 
reduction of Cr(VI)(IRIS, 2000). 
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Cadmium 

Environmental Fate and Transport 

Sources 

Cadmium (Cd) is a naturally occurring metallic element that is used for electroplating and galvanization 
processes, in the production of pigments, in batteries, as a chemical reagent, and in miscellaneous 
industrial processes (ATSDR, 1989). All soils and rocks, including coal and mineral fertilizers, have some 
cadmium in them. The cadmium that industry uses is extracted during the production of other metals like 
zinc, lead, and copper (ATSDR, 2000). It is used for batteries, pigments, metal coatings, and plastics. 
Coal and other fossil fuels contain cadmium and their combustion releases the element into the 
environment (Gilman et al. 1985). Volcanic action is considered to be the major natural source of 
cadmium. This is related to the very large quantities of particulate matter emitted, together with high 
enrichment of cadmium in volcanic aerosols. An investigation into trace element emissions from Mount 
Etna in Sicily estimated that 2.8 x 10-2 tons/day, or about 10 tons/year of cadmium was discharged into 
the atmosphere (Baut-Menard and Arnold, 1978). 

Speciation and Bioavailability 

Cadmium compounds have varying degrees of solubility ranging from very soluble to nearly 
insoluble. The solubility affects their absorption and toxicity. Inhalation absorption usually involves 
cadmium in a particulate matter form with absorption being a function of deposition, which in tum 
is dependent upon the particle size (particles 2 10/-lm diameter tend to be deposited in the upper 
airways and particles:;:; 0.1 /-lm diameter are deposited in the alveolar region). In many species, including 
mice, rats, guinea pigs, rabbits, dogs and monkeys, about 10-40% of cadmium is retained after inhalation 
of cadmium compounds (!ARC, 1972). Absorption of cadmium from the gastrointestinal tract appears 
to be a saturable process with the fraction absorbed decreasing at high doses (Nordberg et al., 1985). Also 
of importance relative to cadmium absorption is that its absorption may be decreased by divalent and 
trivalent cations (Zn+ 2, Mg+ 2, Cr+ 3), and increased by iron and calcium deficiencies (Flanagan et al., 
1978; Foulkes et al., 1986; Goyer, 1991). Dermal absorption is relatively unimportant (ATSDR, 1989). 
Absorption of cadmium from soils by rice plants increases with increased solubility of cadmium 
compounds, in order of: cadmium chloride being more soluble than cadmium nitrate followed by 
cadmium oxide, cadmium carbonate, metallic cadmium, cadmium hydroxide, cadmium phosphate, 
cadmium sulfate (Veta et al. 1973). 

Toxicological Profile 

For rice (Oryza sativa), a significant reduction in grain harvest and straw production was reported 
at 4.6 mg/kg of cadmium in soil (Sarkunan, 1991). For com (Zea mays), a significant reduction in 
plant biomass was reported at 2.5 mg/kg cadmium in soil (Thakur, 1992). 



Inverte brates 

Ham et al. (1995) reported static-renewaI6-day, 10-day, and 20-day LC50s of87-99, 54-76, and 40-
49 ppb, respectively. Williams et al. (1985) reported a flow-through 4-day LC50s of 50-70 ppb for 
the mayfly Baetis rhodani. Hooftman et al. (1989) reported the static 4-day LC50 for the midge 
Chironomus plumosus exceeded 32,000 ppb, but static 4-day LC50s for C. tentans ranged from 80-
1410 ppb. Schuytema et al. (1984) reported the static 2-day LC50s for Daphnia magna were 24-62 
ppb. 

Mammals 

Oral LDso values for animals range from 225 to 890 mg/kg for elemental cadmium, 63 to 88 mg/kg for 
cadmium chloride, 72 mg/kg for cadmium oxide, and 590 to 1125 mg/kg for cadmium stearate (USAF, 
1990). Exposure of rabbits to 1.5 mmol cadmium chloride in drinking water (equivalent to 13 Ilg/kg/day) 
produced histological alterations in the liver but no clinical signs of toxicity (Stowe et al., 1972). In a 
study by Kotsonis and Klaassen (1978), rats exhibited proteinuria after receiving cadmium chloride in 
the drinking water for six weeks at 30 or 100 mg/L (equivalent to 3.1 and 8.0 mg Cd/kg/day). 
Developmental toxicity data for cadmium administered orally to rats are equivocal. Pond and Walker 
(1975) reported few, if any effects, for rats exposed to cadmium chloride in the drinking water (15 
mg/kg/day) during gestation. Baranski et al. (1985) reported teratogenic effects (fused or absent legs) in 
rats following gavage administration of cadmium chloride (40 mg/kg/day) during gestation. Neurological 
effects in rat pups were detected following gestational exposure to 0.4 or 4 mg Cdlkg (Baranski et al., 
1986). Acute toxicity values (10-min. LCso) for inhalation exposure of animals (monkeys, rats, mice, 
guinea pigs, dogs) to cadmium oxide range from 340 mg/m3 to 15 g/m3 (USAF, 1990). Decreased fetal 
weight (with and without decreased maternal body weight) and minor neurobehavioral alterations in pups 
have been reported for rats exposed to cadmium oxide (0.16 mg/m3) or cadmium sulfate (about 3 mg/m 3) 
during gestation (ATSDR, 1989). No other significant effects have been documented. 
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Benzo(b )f1uoranthene 

Environmental Fate and Transport 

Sources 

Benzo(b )fluoranthene is an ubiquitous substance that occurs as a consequence of the incomplete 
combustion of hydrocarbons, coal, biomass and from vehicle emissions (HSDB, 2000). There is 
no commercial production or known use ofthis compound. Benzo[b ]fluoranthene is found in 
fossil fuels and occurs ubiquitously in products of incomplete combustion. It has been detected 
in mainstream cigarette smoke; urban air; gasoline engine exhaust; emissions from burning coal 
and from oil-fired heating; broiled and smoked food; oils and argarine and in soils, groundwater, 
and surface waters at hazardous waste sites (ORNL, 2000) 

Transport and Fate (excerpts from HSDB, 2000) 

Based on a recommended classification scheme and log Koc values in the range of 6.11-6.70 (2,3) 
measured in sediment, benzo(b )fluoranthene is expected to be immobile in soil. Volatilization from 
moist soil surfaces is not expected to be important based upon the Henry's Law constant of 5. OX 10-7 
atm-cu mlmole at 25 deg C. Volatilization from dry soil surfaces is not expected based a vapor 
pressure of 5.0Xl 0-7 mm Hg at 20 deg C. Biodegradation is expected to occur slowly in soils with 
half-lives of several months to years. 

Benzo(b )fluoranthene is expected to adsorb to suspended solids and sediment in water. 
Benzo(b )fluoranthene is expected to volatilize slowly from water surfaces, but adsorption may 
attenuate this process. Estimated volatilization half-lives for a model river and model lake are 116 
and 852 days respectively. 

Biodegradation is expected to be slow based on soil biodegradation half-lives of 
several months(6,7) to years(8-10). This compound is expected to undergo photolysis 
in surface waters, based on a photolysis half-life of9 hrs(II). According to a 
classification scheme(12), the potential for bioconcentration in aquatic organisms is 
considered high based upon a BCF value of2,800 measured in clams(13). HSDB 

Speciation and Bioavailability 

Clams placed in the Port of Osaka, Japan to measure bioconcentration in natural seawater, had a 
BCF value of2,800 over a 7 day exposure period. An estimated BCF value of 14,500 was calculated 
from a measured log Kow of 5.78 and a regression derived equation. Polyaromatic hydrocarbons are 
rapidly metabolized by aquatic organisms. According to a classification scheme, this BCF value 
suggests that the potential ofbenzo(b )f1uoranthene for bioconcentration in aquatic organisms is high 
(excerpt from HSDB, 2000). 

Toxicological Profile 



Invertebrates 

Wemerssone and Dave (1997) reported a static, I-day EC50 (intoxication) to Daphnia magna of 
>1,024 ppb. 

Buffalo river sediment extracts contained polynuclear aromatic hydrocarbons (P AH) 
which caused skin darkening, hyperplasia, skin papillomas, mild coarsening and local 
pigmentations in the brown bullhead (Ictalurus nebulosus). Sixteen polycyclic 
aromatic hydrocarbons were identified in the sediment extract: fluorene, 
phenanthrene, anthracene, fluoranthene, 2-methylphenanthrene, pyrene, 
2-methylanthracene, benzanthracene, chrysene, perylene, benzo(f)fluoranthene, 
benzo(k )fluoranthene, benzo( a )pyrene, dibenz( a,h)anthracene, benzo(g,h,i)pery lene, 
and indeno(1,2,3-c,d)pyrene. (excerpt from HSDB, 2000) 

Mammals 

Information on the acute, subchronic, chronic, developmental, or reproductive oral or inhalation 
toxicity ofbenzo[b ]fluoranthenein humans or animals was not available. Because of a lack oftoxicity 
data, an oral reference dose (RfD)or an inhalation reference concentration (RfC) for 
benzo[b]fluoranthenehas not been derived by U.S. EPA (ORNL, 2000). 
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Benzo( a )pyrene 

Environmental Fate and Transport 

Sources 

There is no commercial production or known use for benzo(a)pyrene. Benzo(a)pyrene occurs 
ubiquitously as a product of incomplete combustion. It has been identified in mainstream 
cigarette smoke; sidestream cigarette smoke; smoke of cigars; mainstream smoke of marijuana 
cigarettes; gasoline engine exhaust; diesel engine exhaust; various crude oils; various fresh and 
used motor oils; gasolines; charcoal-broiled steaks; various processed foods; various oils, 
margarine, butter, fats; fruits, vegetables, and cereals; roasted coffee; and tea (lARC, 1983). 

Transport and Fate (Excerpt from HSDB, 2000) 

If released to air, benzo(a)pyrene's extrapolated vapor pressure of5.5XI0-9 mm Hg at 25 deg C 
indicates this compound is expected to exist solely in the particulate phase in the ambient 
atmosphere. Particulate-phase benzo(a)pyrene will be physically removed from the atmosphere by 
wet and dry deposition. 

If released to soil, measured soil Koc values ranging from 930 to 6300 indicate benzo(a)pyrene is 
expected to have low to no mobility. Volatilization ofbenzo(a)pyrene from wet and dry soil 
surfaces is not expected to be an important fate process based on its measured Henry's Law constant 
of 4.57Xl 0-7 atm-cu mlmole and its extrapolated vapor pressure, respectively. Biodegradation in 
soil is expected to be a slow fate process based upon half-lives in soil ranging from 120 to 309 days. 
Adsorption to soil is expected to inhibit biodegradation. If released into water, benzo(a)pyrene is 
expected to adsorb to suspended solids and sediment in the water column based upon Koc values 
ranging from 2.7XI0+5 to 1.9XI0+6. Volatilization from water surfaces is not expected to occur 
given this compound's measured Henry's Law constant. 

Biodegradation of benzo(a)pyrene is expected to occur in aquatic systems. 43 and 64% was 
biodegraded in creosote-contaminated groundwater (inoculated with indigenous soil 
microorganisms) and in an activated sludge pilot reactor following 14 and 36 days, respectively. 
Calculated half-lives for the mineralization of (14)C-benzo(a)pyrene in two sediment/water 
microcosms were> 200 weeks and> 300 weeks; no mineralization was detected in a third 
sediment/water microcosm. 

Speciation and Bioavailability 

Adsorption to dissolved humic material in the water column is expected to attenuate 
bioconcentration in aquatic organisms. Measured BCFs ranging from 8.7 to lX10+5 indicate 
bioconcentration in aquatic organisms is low to very high (HSDB, 2000). 

Toxicological Profile 



Invertebrates 

LC50 Neanthes arenaceodentata (annelid) > 1.0 mg/196-hr (Conditions of bioassay not specified); 
LC50 Daphnia pulix (crustacean) 0.005 mg/l 96-hr (Conditions of bioassay not specified); LC50 
Aedes aegypti (insect) 0.008 mg/112-hr (Conditions of bioassay not specified); LC50 Aedes aegypti 
(insect) 0.002 mg/136-hr (Conditions of bioassay not specified)(Verschueren, 1996). 

LC50 Poeciliopsis lucida (fish) 1.2-3.7 mgll 24-hr (Conditions of bioassay not 
specified)(Verschueren, 1996). 

Amphibians 

24-hr LC50 Rana plplens (amphibian) > 6.7 mg/l 24-hr (Conditions of bioassay not 
specified)(Verschueren, 1996). 

Mammals 

LD50 Mouse intraperitoneal about 250 mg/kg (lARC, 1983). 

No reproductive or developmentaltoxicitywas observed in male or female White Swiss mice fed diets 
containing 0, 250, 500, or 1000 mglkg benzo[a]pyrene over various time periods during mating, 
gestation, and lactation (Rigdon and Neal, 1965). However,MackenzieandAngevine(1981)reported 
that administrationof 1 0 mglkg to CD-l mice by gavage during gestation produced decreased gonadal 
weights and reduced fertility and reproductive capacity in the offspring. Higher doses (40 mg/kg) 
caused almost complete sterility in both sexes of offspring. 

Immunotoxic effects as a consequence of benzo[a]pyrene have been studied by a number of 
investigators. For example, a 60% suppression of antibody response was reported in B6C3 F 1 mice (a 
highly "responsive" strain) administered 14 daily s.c. injections of 160 ,umollkg benzo[ a ]pyrene. In 
DBAl2 mice (a strain not highly "responsive") subjected to the same dosing protocol, 
immunosuppression was more pronounced (White et aI., 1985). Daily s.c. injections of 40 mglkg 
benzo[ a ]pyrene for 14 days resulted in a 98% depression of the T -cell-dependent antibody response 
in B6C3Fl mice. Polyclonal antibody responses were reduced 50 to 66% following benzo[a]pyrene 
(Blanton et aI., 1986). 

References 

Blanton, R.H., M. Lyte, M.l Myers, and P.H. Bick. 1986. Immunomodulation by polyaromatic 
hydrocarbons in mice and murine cells. Cancer Res. 46: 2735-2739. 

HSDB (Hazardous Substances Data Base). 2000. Benzo(a)pyrene file. Retrieved online at 
<http://www.toxnet.nlm.nih.gov>, July 2000. 



IARC (International Agency for Research on Cancer). 1983. Monographs on the Evaluation of the 
Carcinogenic Risk of Chemicals to Man. Geneva: World Health Organization, 1972-Present. 
(Multivolume work). Vol. 32. 

MacKenzie, K.M. and D.M. Angevine. 1981. Infertility In mIce exposed in utero to 
benzo[a]pyrene. Bio!. Reprod. 24: 183-191. 

Rigdon, R.H. and J. Neal. 1965. Effects offeeding benzo[ a ]pyrene on fertility, embryos, and young 
mice. J Nat!. Cancer lnst. 34: 297-305. 

Verschueren, K. Handbook of Environmental Data on Organic Chemicals. 3rd ed. New York, NY: 
Van Nostrand Reinhold Co., 1996. 

White, K.L., H.H. Lysy and M.P. Holsapple. 1985. Immunosuppression by polycyclic aromatic 
hydrocarbons. A structure-activity relationship in B6C3F 1 and DBAl2 mice. Immunopharmacology 
9: 155-164. 



Benzo( a )anthracene 

Environmental Fate and Transport 

Sources 

There is no commercial application for benz[ a Janthracene, however, it is a ubiquitous contaminant 
fonned during the incomplete combustion of organic material. Benz[aJanthracene is found in various 
kinds of smoke and flue gases, tobacco smoke, tobacco smoke condensate, automobile exhaust, 
roasted coffee and in charcoal broiled, barbecued or smoked meats. It is also found in creosote, coal 
tar, petroleum asphalt, and a variety of foods, including vegetable oils and baker's yeast. It is an 
atmospheric contaminant near power plants and busy highways, and tends to bind to particulate 
matter in the atmosphere. (excerpt from ORNL, 2000). 

Transport and Fate 

The primary removal mechanism from the atmosphere is thought to be ozonolysis reactions, where the 
expected half-life is less than 1 day to several weeks dependent on the nature of the particulate matter to 
which it is adsorbed. Benz[ a Janthracene is also adsorbed to soil particulates where it undergoes 
degradation by microorganisms. It can persist in the soil from days to years depending on the adsorbent 
and the microorganisms present. The water insolubility of benz[ a Janthracene limits its movement 
through the soil (excerpt from ORNL, 2000). Based on a recommended classification scheme, an 
experimental Koc range of 545 ,000 to 1,870,000 in sediment indicates that benz( a)anthracene is expected 
to be immobile in soil. Volatilization ofbenz( a )anthracene from moist soil surfaces may be possible given 
an experimental Henry's Law constant of 8.0XI0-6 atm-cu mlmole; however, volatilization will be 
attenuated by adsorption to soil. Benz(a)anthracene is not expected to volatilize from dry soil surfaces 
(excerpt from HSDB, 2000). Benz(a)anthracene is expected to adsorb to suspended solids and sediment 
in water. Benz(a)anthracene may volatilize from water surfaces. Estimated volatilization half-lives for 
a model river and model lake are 170 hours and 56 days, respectively; however, volatilization will be 
attenuated by adsorption to soil (excerpt from HSDB, 2000). 

Speciation and Bioavailability 

Bioconcentration in aquatic organisms should be high to very high based upon an experimental BCF 
values in aquatic organisms ranging from 560 to 18,000. Polycyclic aromatic hydrocarbons do 
not contain groups amenable to hydrolysis; therefore, hydrolysis is not thought to be an important 
fate process for benz(a)anthracene (excerpts from HSDB, 2000). The bioaccumulation factor 
of benz(a) anthracene in algae (Chlarella/usca), calculated as the concentration of chemical 
in algae (ug/g) divided by the final concentration of chemical in water (ug/g), was determined to be 
3,180 after 1 day; the bioaccumulation factor ofbenz( a) anthracene in golden ide fish (Leuciscus idus 
melanatus), calculated as the concentration of chemical in fish (ug/g) divided by the median 
concentration of chemical in water (ug/g), was determined to be 350 after 3 days. The average 
accumulation of benz(a)anthracene in sediment and worms after incubation for 42 days was 
determined to be 29.9 and 19.4 nglg dry weight (excerpt from HSDB, 2000). 



Toxicological Profile 

Invertebrates 

The static 4-day LC50 to Daphnia pulex was reported at 0.01 mg/L (Verschueren, 1996). The static
renewal LT50 for D. magna was reported as 0.52 days at 1.8 ppb by Newsted and Giesy (1987). 

Oris and Giesy (1987) reported the static-renewal L T50 to the fathead minnow (Pimephales 
promelas) as 2.71 days at 1.8 uglL. 

Mammals (excerpts from ORNL, 2000) 

Single feedings of 112 or 133 mg dimethyl benz[a]anthracenelkg body weight offemale rats resulted in 
severe depression of hematopoietic and lymphoid precursors. Since only the more rapidly proliferating 
cells were affected by benz[ a ]anthracene, the authors suggested inhibition of DNA replication was 
involved in the toxicologic response. In another experiment, female rats given 300 mg dimethyl 
benz [ a ]anthracenelkg by gavage displayed injury to the intestinal epithelium and developed a progressive 
anemia. Mortality of rats was about 65% at this dose. Topical application ofbenz[ a ] anthracene and other 
polycyclic aromatic hydrocarbons to mouse skin results in the destruction of sebaceous glands, 
hyperplasia, hyperkeratosis, and ulceration of the skin. The sebaceous glands are the most sensitive 
structures to polycyclic hydrocarbons. A correlation exists between the carcinogenic activity of 
benz[a]anthracene and its toxicity toward the sebaceous glands. Weekly subcutaneous injections of 
dibenz[ a, h ] anthracene, benz [ a ]anthracene and anthracene in mice resulted in dilated lymph sinuses and 
a decrease of lymphoid cells within 40 weeks. The lymph glands contained increased numbers of 
reticulum (stem) cells and an accumulation of iron. Decreased spleen weight was observed in the mice 
receiving dibenz[ a, h ] anthracene. 
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Arsenic 

Environmental Fate and Transport 

Sources 

Arsenic is found widely in nature and most abundantly in sulfide ores. Arsenopyrite (FeAsS) is 
the most abundant one (lLO, 1983). Arsenic accounts for 0.0005% of the earth's crust (lLO, 
1971). Arsenic "metal" is produced either by roasting the sulfide to form the oxide and then 
reducing the oxide with carbon or by heating arsenopyrite in the absence of air. When arsenic 
containing ores are smelted the arsenic becomes gaseous and bums in air to arsenic trioxide. This 
is trapped by electrostatic precipitators as a crude dust, which is roasted so as to drive off arsenic 
trioxide. The purified arsenic trioxide is collected in a cooling chamber (lLO, 1983). Arsenic is 
used in the manufacture of certain types of glass, in metallurgy for hardening copper and lead 
alloys" to make gallium arsenide for dipoles and other electronic devices, a doping agent in solid 
state products, in special solders, (Doull et al. 1986; Merck, 1983; Sax and Lewis, 1987). 
Arsenic fumes are produced during copper, zinc, and lead smelting (Sittig, 1981). Animal hair 
samples from areas polluted by thermal power plants burning coal were taken and compared with 
hair samples from the animals living in relatively nonpolluted control areas. Animal hair samples 
from areas with higher levels of pollution contain usually higher concn of toxic and essential 
elements such as arsenic (Obrusnik and Paukert, 1984). 

Transport and Fate 

Aquatic Fate: Arsenic as a free element (O-oxidation state) is rarely encountered in natural 
waters. Soluble inorganic arsenate (+5-oxidation state) predominates under normal conditions 
since it is thermodynamically more stable in water than arsenite (+3 oxidation state )(USEP A, 
1980). 

Speciation and Bioavailability 

The toxicity of inorganic arsenic (As) depends on its valence state (-3, +3, or +5), and also on the 
physical and chemical properties of the compound in which it occurs. Trivalent (As+3) 
compounds are generally more toxic than pentavalent (As+5) compounds, and the more water 
soluble compounds are usually more toxic and more likely to have systemic effects than the less 
soluble compounds, which are more likely to cause chronic pulmonary effects if inhaled. One of 
the most toxic inorganic arsenic compounds is arsine gas (AsH3)(ORNL, 2000). 

Toxicological Profile 

In Red Clover (Trifolium pratense), shoot biomass was significantly reduced at 4 mg/kg soil and 
the number of root nodules was significantly reduced at 80 mg/kg soil. 



Microbes 

Arsenic toxicity to microorganisms produces a decline in growth and metabolic rates. The more 
tolerant species can withstand arsenic levels up to 1000 ppm whereas the most sensitive 
organisms succumb to levels less than 375 ppm (NRCC, 1978). 

Invertebrates 

The median lethal concentration of arsenic for Black Sea mussel was 10 mg/i. Although, 
the Black Sea mussels were quite resistant to arsenic considering mortality as the indicator, they 
were quite sensitive to sublethal concentrations of the toxicant as reflected by physiological 
changes (oxygen consumption respiration, trophic activity ofyearlings)(Pereladov et ai., 1983). 

In fowl, there may be an intense inflammation of the proventriculus and gizzard, 
and the horny lining of the gizzard may be sloughing away because of an underlying 
gelatinous exudate. The duodenal mucosa may be slightly reddened, and the liver 
may manifest degenerative changes (Booth and McDonald, 1982). 

Mammals 

In rodents the critical effects of arsenic appear to be immunosuppression and hepato-renal 
dysfunction (ORNL, 2000). Acute oral exposures can cause gastrointestinal and neurological 
effects (Heywood and Sortwell, 1979). Oral LD50 values range from about 10 to 300 mg/kg 
(ASTDR, 1989). Low sub chronic doses can result in immunosuppression, (Blakely et ai., 1980) 
and hepato-renal effects (Mahaffey et ai., 1981). Chronic exposures have also resulted in mild 
hyperkeratosis and bile duct enlargement with hyperplasia, focal necrosis, and fibrosis (Baroni et 
ai.,1963; Byron et ai., 1967). 
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Zinc 

Environmental Fate and Transport 

Sources 
Zinc is a naturally occurring trace element, constituting 0.027% (by weight) of the earth's crust 
(Merck, 1983). Natural weathering of materials is the single largest source of zinc released to the 
environment. Sources of anthropogenic zinc in the environment include electroplators, smelting 
and ore processors, mine drainage, domestic and industrial sewage, combustion of solid wastes 
and fossil fuels, road surface runoff, corrosion of zinc alloy and galvanized surfaces, and erosion 
of agricultural soils (Environment Canada, 1996). Limited information is available on total 
releases of zinc to soil. Zinc is often present in soils and grasses as a result of atmospheric 
deposition. The National Academy of Science (1997) has reported that approximately 22,000 
tons of zinc is being used by the United States each year in the form of fertilizers. Due to lack of 
evaluation, zinc run off into soils has not been explored. Hazardous wastes sites are additional 
sources of zinc in soil. Municipal sludge applied to cropland soils can also be an important 
source oftrace metals, including zinc (Chang et aI., 1987). 

Transport and Fate 
The most common form of zinc found in the environment occurs in the +2 oxidation state. Zinc 
is highly reactive in soils and can be absorbed to clay minerals or metallic oxides (Sachdev et al. 
1992). This metal forms stable complexes with organic substances such as humic and fulvic 
acids. Metallic zinc is insoluble while the solubilities of different zinc compounds range from 
insoluble (oxides, carbonates, phosphates, silicates) to extremely soluble (sulphates and 
chlorides) (Environment Canada, 1996). 

The concentration of zinc in soil porewater depends on soil pH, zinc forms, contents of clays and 
minerals, organic matter, and other factors. Zinc becomes more soluble with decreasing soil pH 
and hence more mobile and bioavailable in acidic soil conditions, particularly at pH < 5 
(Duquette and Henershot, 1990). In soils with pH > 7.7, Zn(OH)2 becomes the dominant form 
and solubility is very low. Zinc in soluble form, such as zinc sulfate, is fairly mobile in most 
soils. However, relatively little land-disposed zinc is in soluble form, and mobility is, therefore, 
limited by a slow rate of dissolution. Consequently, movement towards groundwater is expected 
to be slow unless zinc is applied to the soil in soluble form (such as in agricultural applications) 
or accompanied by corrosive substances (such as in mine tailings) (EPA, 1980). Yet, soil 
conditions not suitable for zinc sorption may lead to leaching. Low pH «7) and high ionic 
strength of the leaching solution favor desportion (EPA, 1987; Saeed and Fox, 1977). 

Speciation and Bioavailability 
Zinc is an essential trace element to both plants and animals. The active zinc species in the 
adsorbed state is the singly charged zinc hydroxide species (i.e., Zn(OHt (Sanders and EI 
Kherbawy,1987). For calcareous soils, the relationship between zinc solubility and pH is 
nonlinear. At a high pH, zinc in solution is precipitated as Zn(OH)2, zinc carbonate (ZnC03), or 
calcium zincate (Saeed and Fox 1977). Clay and metal oxides are capable of sorbing zinc and 
tend to retard its mobility in soil. 



The amount of bioavailable zinc will be determined by the amount of zinc present which is 
soluble or may be solubilized. Plant uptake, losses by leaching, input of zinc in various forms, 
changes in moisture content of soil, pH changes, mineralization of organic matter and changing 
redox potential of the soil will influence the equilibrium. Due to the complexity of zinc 
interactions in soil, zinc transport behavior in soil cannot be predicted accurately (Hinz and 
Selim, 1994). 

Zinc availability decreases as pH increases (Christensen et aI., 1992; Rehm and Schmitt, 1997b); 
usually, increased zinc levels occur on soils with pH <5.0 (Vitosh et aI., 1994b). Killom (1984) 
reports that highly organic soils both increase and decrease zinc availability to plants. In 
addition, zinc availablility decreases in cool soil temperatures (Killom, 1984; Rehm and Schmitt, 
1997b; Mahler et aI., 1981). Furthermore, copper, iron, and manganese can inhibit plant uptake 
of zinc (Heckman, undated-b). Plant species have different tolerance levels to the availability of 
zinc. Grasses can tolerate high levels of available zinc while vegetables are sensitive (Vitosh et 
aI., 1994b). For example, fruit trees and com are very sensitive to zinc deficiency, but carrots 
and peas have low sensitivity to zinc deficiency (Heckman, undated-b). 

Toxicological Profile 

Summary 
Zinc is ubiquitous in nature and considered an essential trace element, particularly for plants. 
The nutritional role of zinc in plants includes the regulation of growth, chlorophyll synthesis, 
carbohydrate formation, biogenesis of growth hormones, and regulation of enzymatic reactions. 
Similarly, zinc is necessary for normal growth and development in birds and mammals; its 
presence in these organisms is mostly as metalloenzymes involved in primary and secondary 
metabolic pathways. Adverse effects of zinc on plants are normally at higher levels and include 
effects such as decreased seed yield, and decreased weight of most plant parts. Zinc-induced in 
invertebrates are decreased growth rate and reproduction. In the case of microbes, zinc affects a 
variety of enzymatic reactions involved in respiration and secondary pathways such as 
nitrification, dehydrogenation, denitrification and respiratory enzymes. 

Plants 
Zinc is a micronutrient for plants and is required to sustain regulation of growth, chlorophyll 
synthesis, carbohydrate formation, regulate enzymatic reactions and hormonal functions. At 
higher concentrations, however, zinc could produce toxic effects in exposed organisms. The 
toxicity of zinc in ecosystems has been well documented in the available literature. The studies 
readily available on zinc plant toxicity cover a variety of endpoints. Small amounts (3.3 mglkg) 
have been shown to decrease the annual ring growth oftrees (Hagemeyer et aI., 1993). At 
relatively low levels of 25 and 50 mglkg, zinc has the effect of decreasing seed yields (Sheppard 
et aI., 1993; Aery and Sakar, 1991). At higher levels, decreased leaf and plant weights and 
repressed grain yields are observed. Most studies use zinc sulfate. 

Microbes 



Microbial studies for zinc focus largely on decreased enzymatic activity, which commonly 
occurred at relatively high levels of over 1600 mg/kg. Along with nitrification effects, many 
studies examined zinc" affect on plant respiration, in which a decrease was observed at a range 
of dose levels. 

Invertebrates 
Invertebrate studies are available for earthworms, along with an assortment of other organisms. 
Almost all of the earthworm studies resulted in a decrease in cocoon production or growth rate at 
levels spanning from 136 mg/kg to 300 mg/kg. Effects on other invertebrates included, death, 
decreased population size and decreased growth. 
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APPENDIX H 
TABLE 1 

ESTIMATED CONCENTRATION IN FISH USING 
THE MAXIMUM SURFACE WATER CONCENTRATION 

Maximum 
Concentration Food Chain 

CONSTITUENT in Surface Water BCF Mulitplier 
(mg/l) (L1kg) (unitless) 

(a) (b) (c) 
INORGANICS 
Selenium 1.40E-03 1.60E+01 1.0 

(a) The higher of the maximum detected concentration or 1/2 the detection limit for 
non-detects from surface water or ground water data presented in Tables 7-3 and 7-4. 

(b) BCFs from ORNL, 2000 
(c) FCM from USEPA, 1995 
(d) Estimated concentration in fish = concentration in water x BCF x FCM. 

est cones in prey-rev2.xls/Fish Page 1 of 1 

Estimated 
Concentration 

in Fish 
(mg/kg) 

(d) 

2.24E-02 
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CONSTITUENT 

Inorganics 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

PCBs 
Aroclor -1260 

APPENDIX H 
TABLE 2 

ESTIMATED CONCENTRATION IN AQUATIC INVERTEBRATES 
USING THE MAXIMUM SEDIMENT CONCENTRATION 

Maximum Biota Sediment 
Concentration Accumulation 

in Sediment Factors 
(mg/kg) (unitless) 

(a) (b) 

5.10E+00 3.073 
7.05E+01 0.468 
2.68E+01 5.25 
5.58E+01 0.066 
5.00E-02 2.868 
4.35E+00 2.32 
7.50E-01 2.69 
8.16E+01 4.759 

5.50E-01 64.122 
(a) The higher of the maximum detected concentration or 1/2 the detection limit for 

non-detects from sediment data presented in Table 7-2. 
(b) From ORNL, 1998 

Estimated 
Concentration in 
Aquatic Inverts. 

(mg/kg) 
(c) 

1.57E+01 
3.30E+01 
1.41 E+02 
3.68E+00 
1.43E-01 
1.01 E+01 
2.02E+00 
3.88E+02 

3.53E+01 

(c) Estimated concentration in aquatic invertebrate = maximum concentration x biota sediment accumulation factor 
(d) Biota sediment accumulation factors for barium and selenium is the average of the BSAFs for the other metals. 
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CONSTITUENT 

Inorganics 
Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Nickel 

Zinc 

~ 

Aroclor-12S4 

Arcolor-1260 

APPENDIX H 
TABLE 3 

ESTIMATED CONCENTRATION IN SOIL INVERTEBRATES 
USING THE MAXIMUM SOIL CONCENTRATION 

Maximum Earthworm 
Concentration Uptake 

in Soil Factor 
(mg/kg) (unitless) 

(a) (b) 

1.S4E+01 e(2.114+0.795In(SOil concentration)) 

7.46E+02 3.162 

3.55E+01 e(1.675+0.264In(SOil concentration)) 

1.78E+02 1.522 
1.S0E-01 e(-O.648+0.118In(SOil concentration)) 

3.22E+01 4.73 

2.18E+02 e(4.449+0.328In(SOil concentration)) 

1.10E-01 e(1.410+1.361In(SOil concentration)) 

6.80E-01 e(1.410+1.361In(SOil concentration)) 

(a) The higher of the maximum detected concentration or 1/2 the detection limit for 
non-detects from surface water data presented in Table 7-1. 

(b) Sample et. aI., 1998 

Estimated 
Concentration in 

Soil Inverts. 
(mg/kg) 

(c) 

7.28E+01 
2.36E+03 

1.37E+01 
2.71E+02 

4.18E-01 
1.S2E+02 

5.00E+02 

2.03E-01 

2.42E+00 

(c) Estimated concentration in earthworm = regression equation or maximum concentration x earthworm 
uptake factor 
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APPENDIX H 
TABLE 4 

ESTIMATED CONCENTRATION IN SMALL MAMMALS USING THE MAXIMUM SOIL CONCENTRATION 

Herbivore 
Maximum Bioaccumulation Estimated 

CONSTITUENT Concentration Model or Concentration in 
in Soil Uptake Factor Vole 

(mg/kg) (unitless) (mg/kg) 
(a) (b) (c) 

Inorganics 
Cadmium 1.54E+01 e(-1.2571 +0.4723In(soil concentration» 1.03E+OO 

Chromium 7.46E+02 O.0884(d) 6.59E+01 

Copper 3.55E+01 0.1086(d) 3.86E+OO 

Lead 1.78E+02 e(-O.6114+0.5181In(SOil concentration» 7.95E+OO 
Mercury 1.50E-01 O.0543(e) 8.15E-03 
Nickel 3.22E+01 e(-O.2462+0.4658In(soil concentration» 3.94E+OO 

Zinc 2.18E+02 e(4.4713+0.0738In(SOil concentration» 1.30E+02 

E.C..B1i 
Aroclor -1254 1.10E-01 e(O.8113+1.0993In(soil concentration» (I) 1.99E-01 

Arcolor -1260 6.80E-01 e(O.8113+1.0993In(SOil concentration» (I) 1.47E+00 
(a) The higher of the maximum detected concentration or 1/2 the detection limit for 

non-detects from soil data presented in Table 7-1. 
(b) From Sample, et. aI., February, 1998. 
(c) Estimated concentration in vole = regression equation or maximum concentration x herbivore uptake factor 
(d) Sample, et. aI., 1998 recommend using the median trophic group uptake factor for these compounds. 
(e) Sample, et. aI., 1998 recommend using the median general uptake factor for these comounds. 
(f) The general regression equation for TCDD was utilized as a default factor for PCBs. 
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APPENDIX H 
TABLE 5 

ESTIMATED CONCENTRATION IN TERRESTRIAL PLANTS USING THE MAXIMUM SOIL CONCENTRATION 

Maximum Plant Estimated 
Concentration Bioaccumulation Concentration 

CONSTITUENT in Soil Model or Log Kow in Plant 
(mg/kg) Uptake Factor (mg/kg) 

(a) (b) (c) (d) 
Inorganics 

Cadmium 1.54E+01 e (-0.4 76+(0.546In(soil concentration)) -0.07 2.76E+00 
Chromium 7.46E+02 1.00E-04 0.00 7.46E-02 
Copper 3.55E+01 e(0.669+(0.394In(Soil concentration)) -0.57 7.97E+00 
Lead 1.78E+02 e(-1.328+0.561In(soil concentration» 0.73 4.85E+00 

Mercury 1.50E-01 e(-0.996+0.544In(soil concentration)) -0.47 1.32E-01 
Nickel 3.22E+01 0.05 -0.57 1.61E+00 
Zinc 2.18E+02 e (1.575+0.555In(soil concentration)) -0.47 9.59E+01 

PCBs 

Aroclor -1254 1.10E-01 1 0(1.588-0.578(logKow)) (I) 5.61 2.44E-03 
Aroclor -1260 6.80E-01 1 0(1.588-0.578(I09Kow)) (I) 6.3 6.01E-03 
(a) The higher of the maximum detected concentration or 1/2 the detection limit for 

non-detects from soil data presented in Table 7-1. 
(b) From Sample, et. aI., 1998. 
(c) From TRRP Rule 30 TAC 350.73(e) 
(d) Estimated concentration in plant = regression model or the maximum concentration 

multiplied by the plant uptake factor. 
(e) Sample, et. aI., 1998; 90th percentile used as default value. 
(f) Plant uptake factor based on equation developed by Travis and Arms, 1988 
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APPENDIX H 
TABLE 6 

ESTIMATED CONCENTRATION IN AQUATIC PLANTS USING THE MAXIMUM SEDIMENT CONCENTRATION 

Maximum Plant Estimated 
Concentration Bioaccumulation Concentration 

CONSTITUENT in Sediment Model or Log Kow in Plant 
(mg/kg) Uptake Factor (mg/kg) 

(a) (b) (c) (d) 
Inorganics 

Cadmium 5.10E+00 e(-0.476+(O.546In(soil concentration)) -0.07 1.51 E+OO 
Chromium 7.05E+01 1.00E-04 0.00 7.05E-03 

Copper 2.68E+01 e(O.669+(O.394In(SOil concentration)) -0.57 7.13E+00 

Lead 5.58E+01 e(-1.328+0.561In(SOil concentration)) 0.73 2.53E+00 

Mercury 5.00E-02 e(-O.996+0.544In(SOil concentration» -0.47 7.24E-02 
Nickel 4.35E+00 0.05 -0.57 2.18E-01 

Selenium 7.50E-01 e(-O.6786+(l.104In(SOil concentration» 0.24 3.70E-01 

Zinc 8.16E+01 e(l.575+0.555In(SOil concentration)) -0.47 5.56E+01 

~ 

Aroclor -1260 5.50E-01 1 O(l.588-0.578(1ogKOW» (I) 6.3 4.86E-03 
(a) The higher of the maximum detected concentration or 1/2 the detection limit for 

non-detects from soil data presented in Table 7-1. 
(b) From Sample, et. aI., 1998. 
(c) From TRRP Rule 30 TAC 350.73(e) 
(d) Estimated concentration in plant = regression model or the maximum concentration 

multiplied by the plant uptake factor. 
(e) Sample, et. aI., 1998; 90th percentile used as default value. 
(f) Plant uptake factor based on equation developed by Travis and Arms, 1988 
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CONSTITUENT 

Inorganics 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 

~ 
Aroclor -1254 
Arcolor -1260 

APPENDIX H 
TABLE 7 

ESTIMATED CONCENTRATION IN OMNIVOROUS BIRDS 
USING THE MAXIMUM SOIL CONCENTRATION 

Maximum COPEC-Specific 
Concentration Bioconcentration 

in Soil Factor 
(mg/kg) (unitless) 

(a) (b) 

1.54E+01 1.51 E-03 
7.46E+02 5.56E-04 
3.55E+01 5.56E-04 
1.78E+02 5.56E-04 
1.50E-01 3.32E-05 
3.22E+01 5.56E-04 
2.18E+02 1.25E-04 

1.10E-01 4.55E-04 
6.80E-01 4.55E-04 

Estimated 
Concentration in 

Bird 
(mg/kg) 

(d) 

2.33E-02 
4.15E-01 
1.97E-02 
9.90E-02 
4.98E-06 
1.79E-02 
2.73E-02 

5.01E-05 
3.09E-04 

(a) The higher of the maximum detected concentration or 1/2 the detection limit for 
non-detects from soil data presented in Table 7-1. 

(b) Biotransfer factor from USEPA, 1999 
(c) Estimated concentration in bird = conc. x bioconcentration factor 
BCFs for chromium, copper, lead and nickel were based on the average BCF for cadmium 

mercury and zinc since compound specific values could not be identified. 
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APPENDIX I 
TABLE 1 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

EASTERN COTTONTAIL 

ADD total [ ( Csw(a) x CF x WIR x FR ) + ( Csoil X FS X FIR X FR ) I 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

INORGANICS 
Barium 9.63E-01 [ ( 1.94E-01 x 1.00E+00 x 0.097 x ) + ( 2.36E+02 x 0.05 x O.OB x ) I 

~ 
Acenaphthene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) I 
Anthracene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) I 
Benzo(a)anthracene 3.76E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 9.40E-01 x 0.05 x O.OB x ) I 
Benzo(a)pyrene 4.00E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 1.00E+00 x 0.05 x O.OB x ) I 
Benzo(b )fluoranthene 4.00E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 1.00E+00 x 0.05 x O.OB x ) I 
Benzo(ghi)perylene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) I 
Benzo(k)fluoranthene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) I 
Benzoic Acid 9.09E-03 [ ( 5.00E-03 x 1.00E+00 x 0.097 x ) + ( 2.15E+00 x 0.05 x O.OB x ) I 
bis(2-ethylhexyl)phthalate 2.5BE-02 [ ( 1.30E-01 x 1.00E+00 x 0.097 x ) + ( 3.30E+00 x 0.05 x O.OB x ) 1 
Carbazole 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) 1 
Chlorobenzene 9.70E-01 [ ( 1.00E+01 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x O.OB x ) 1 
Chrysene 3.BOE-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 9.50E-01 x 0.05 x O.OB x ) 1 
Dibenz(a,h)anthracene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) 1 
1,2-Dichlorobenzene 1.B4E-01 [ ( 1.90E+00 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x O.OB x ) I 
1,4-Dichlorobenzene 1.21E-01 [ ( 1.25E+00 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x O.OB x ) 1 
cis-1,2-Dichloroethene 4.46E+00 [ ( 4.60E+01 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x O.OB x ) 1 
Fluoranthene 6.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 1.60E+00 x 0.05 x O.OB x ) I 
Indeno(1,2,3-cd)pyrene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) 1 
Phenanthrene 3.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( B.50E-01 x 0.05 x O.OB x ) I 
Pyrene 6.40E-03 [ ( ND x 1.00E+00 x 0.097 x ) + ( 1.60E+00 x 0.05 x O.OB x ) I 
Toluene 3.9BE-01 [ ( 4.10E+00 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x O.OB x ) 1 
Vinyl Chloride 3.59E-01 [ ( 3.70E+00 x 1.00E+00 x 0.097 x ) + ( ND x 0.05 x 0.08 x ) 1 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ('). 

(b) - ND - Not detected 
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APPENDIX I 
TABLE 2 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

PRAIRIE VOLE 

ADD total [ ( Csw(a) x CF x WIR x FR ) + ( Csoil x FS x FIR x FR ) ] 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

I~QBGANICS 
Barium 2.49E+00 [ ( 1.94E-01 x 1.00E+00 x 0.25 x ) + ( 2.36E+02 x 0.094 x 0.11 x ) 1 

~ 
Acenaphthene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Anthracene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Benzo(a)anthracene 9.72E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 9.40E-01 x 0.094 x 0.11 x ) 1 
Benzo(a)pyrene 1.03E-02 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.00E+00 x 0.094 x 0.11 x ) 1 
Benzo(b )fluoranthene 1.03E-02 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.00E+00 x 0.094 x 0.11 x ) 1 
Benzo(ghi)perylene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Benzo(k)fluoranthene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Benzoic Acid 2.35E-02 [ ( 5.00E-03 x 1.00E+00 x 0.25 x ) + ( 2.15E+00 x 0.094 x 0.11 x ) 1 
bis(2-ethylhexyl)phthalate 6.66E-02 [ ( 1.30E-01 x 1.00E+00 x 0.25 x ) + ( 3.30E+00 x 0.094 x 0.11 x ) 1 
Carbazole 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Chlorobenzene 2.50E+00 [ ( 1.00E+01 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 
Chrysene 9.82E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 9.50E-01 x 0.094 x 0.11 x ) 1 
Dibenz(a,h)anthracene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
1,2-Dichlorobenzene 4.75E-01 [ ( 1.90E+00 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 
1 ,4-Dichlorobenzene 3.13E-01 [ ( 1.25E+00 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 
cis-1,2-Dichloroethene 1.15E+01 [ ( 4.S0E+01 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 
Fluoranthene 1.S5E-02 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.S0E+00 x 0.094 x 0.11 x ) 1 
Indeno(1,2,3-cd)pyrene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Phenanthrene 8.79E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 8.50E-01 x 0.094 x 0.11 x ) 1 
Pyrene 1.65E-02 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.60E+00 x 0.094 x 0.11 x ) 1 
Toluene 1.03E+00 [ ( 4.10E+00 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 
Vinyl Chloride 9.25E-01 [ ( 3.70E+00 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) 1 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ("). 

(b) - NO - Not detected 
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APPENDIX I 
TABLE 3 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

RED FOX 

ADD total [ ( Csw(a) x CF x WIR x FR ) + Csoil x FS x FIR x FR ) 1 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

I~QBGA~I!:;S 
Barium 6.11E-01 [ ( 1.94E-01 x 1.00E+00 x 0.085 x ) + ( 2.36E+02 x 0.028 x 0.09 x ) 1 

~ 
Acenaphthene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Anthracene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Benzo(a)anthracene 2.37E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 9.40E-01 x 0.028 x 0.09 x ) 1 
Benzo(a)pyrene 2.52E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 1.00E+00 x 0.028 x 0.09 x ) 1 
Benzo(b )fluoranthene 2.52E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 1.00E+00 x 0.028 x 0.09 x ) 1 
Benzo(ghi)perylene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Benzo(k)fluoranthene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Benzoic Acid 5.84E-03 [ ( 5.00E-03 x 1.00E+00 x 0.085 x ) + ( 2.15E+00 x 0.028 x 0.09 x ) 1 
bis(2-ethylhexyl)phthalate 1.94E-02 [ ( 1.30E-01 x 1.00E+00 x 0.085 x ) + ( 3.30E+00 x 0.028 x 0.09 x ) 1 
Carbazole 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Chlorobenzene 8.50E-01 [ ( 1.00E+01 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 
Chrysene 2.39E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 9.50E-01 x 0.028 x 0.09 x ) 1 
Oibenz(a,h)anthracene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
1,2-0ichlorobenzene 1.62E-01 [ ( 1.90E+00 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 
1,4-Dichlorobenzene 1.06E-01 [ ( 1.25E+00 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 
cis-1,2-0ichloroethene 3.91E+00 [ ( 4.60E+01 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 
Fluoranthene 4.03E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 1.60E+00 x 0.028 x 0.09 x ) 1 
Indeno(1,2,3-cd)pyrene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Phenanthrene 2.14E-03 [ ( NO x 1.00E+00 x 0.085 x ) + ( 8.50E-01 x 0.028 x 0.09 x ) 1 
Pyrene 4.03E-03 [ ( ND x 1.00E+00 x 0.085 x ) + ( 1.60E+00 x 0.028 x 0.09 x ) 1 
Toluene 3.49E-01 [ ( 4.10E+00 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 
Vinyl Chloride 3.15E-01 [ ( 3.70E+00 x 1.00E+00 x 0.085 x ) + ( NO x 0.028 x 0.09 x ) 1 

AODtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ('). 

(b) - ND - Not detected 
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APPENDIX I 
TABLE 4 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

RACCOON 

ADD total = [ ( 
(mg/kg-day) 

Csw(a) 

(mg/L) 
x CF 

(Ukg) 
x WIR x FR ) + ( Csed 

(mg/kg) 
x FS x FIR 

(g/g/day) 
x FR ) + ( Csoll 

(mg/kg) 
x FS x FIR 

(g/g/day) 
x FR ) 1 

CONSTITUENT (gig-day) (unltless) 

INORGANICS 
Barium 3.23E-Ol = [( 1.94E-Ol x 1.00E+00 x 0.083 x 

~ 
Acenaphthylene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic Acid 
bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chlorobenzene 
Chrysene 
Dibenz(a,h)anthracene 
1,2-Dichlorobenzene 
1 A-Dichlorobenzene 
cis-l,2-Dichloroethene 
Oi-n-butylphthalate 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Methylene Chloride 
Phenanthrene 
Pyrene 
Toluene 

Vinyl Chloride 

3.S3E-04 
9.99E-04 
1.3SE-03 
1.38E-03 
1.4SE-03 
1.S3E-03 
1.34E-03 
1.34E-03 
4.00E-03 
1.S0E-02 
3.41E-04 
9.99E-04 
8.30E-Ol 
1.39E-03 
9.99E-04 
1.S8E-Ol 
1.04E-Ol 

3.82E+00 
3.41E-04 
2.22E-03 
1.34E-03 
1.04E-Ol 
1.34E-03 
2.22E-03 
3.40E-Ol 

3.07E-Ol 

ADDlotal = Average daily dose potential 

= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 

[ ( 
= [ ( 
= [ ( 
= [ ( 
= [ ( 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

1.30E-Ol 
NO 
ND 

1.00E+Ol 
ND 
ND 

1.90E+00 
1.2SE+00 
4.60E+Ol 

ND 
NO 
ND 

1.2SE+00 
ND 
ND 

4.10E+00 
3.70E+00 

WIR = normalized water ingestion rate (normalized to body weight) 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 

0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

FR = fraction of total intake from the foraging area (assumed 50% each from aquatic and terrestrial habitats) 
Csed = concentration of the chemical in sediment 
FS = fraction of soil and/or sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 
Csoil = concentration of the chemical in soil 
(a) - Total metals unless otherwise indicated by an asterisk (.). 
(b) - NO - Not detected 

(c) - NA - Not analyzed 

intake calcs-nonbio max-rev3.xls/Raccoon 

(unltless) 

) + ( 2.48E+Ol x 0.047 x 0.05 x 

+ ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 

3.00E-Ol x 
ND x 

3.00E-Ol x 
2.35E-Ol x 
2.35E-Ol x 
3.00E-Ol x 
2.90E-Ol x 
2.90E-Ol x 
1.2SE+00 x 
2.70E-Ol x 
2.90E-Ol x 

ND x 
2.90E-02 x 
2.35E-Ol x 

ND x 
ND x 
ND x 
NO x 

2.90E-Ol x 
2.90E-Ol x 
2.90E-Ol x 
2.80E-02 x 
2.90E-Ol x 
2.90E-Ol x 
S.00E-03 x 

NO x 
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0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

(unitless) 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

(unltless) 

) + ( 2.36E+02 x 0.047 x 0.05 x 

) + ( ND x 
) + ( 8.S0E-Ol x 
) + ( 8.50E-Ol x 
) + ( 9.40E-Ol x 
) + ( 1.00E+00 x 
) + ( 1.00E+00 x 
) + ( 8.S0E-Ol x 
) + ( 8.S0E-Ol x 
) + ( 2.1SE+00 x 
) + ( 3.30E+00 x 
) + ( NO x 
) + ( 8.S0E-Ol x 
) + ( ND x 
) + ( 9.S0E-Ol x 
) + ( 8.S0E-Ol x 
) + ( ND x 
) + ( ND x 
) + ( NO x 
) + ( NO x 
) + ( 1.60E+00 x 
) + ( 8.S0E-Ol x 
) + ( ND x 
) + ( 8.S0E-Ol x 
) + ( 1.60E+00 x 
) + ( NO x 
) + ( ND x 

0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 
0.047 

0.047 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

(unltless) 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

) I 

) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
) I 
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) I 
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APPENDIX I 
TABLE 5 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

MUSKRAT 

ADD total = [ ( Csw(a) x CF x WIR x FR ) + ( Csed x FS X FIR X FR ) 1 
CONSTITUENT (mg/kg-day) (mg/L) (Llkg) (gig-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

INORGANICS 
Barium 8.89E-01 [ ( 1.94E-01 x 1.00E+00 x 0.98 x ) + ( 2.48E+01 x 0.094 x 0.3 x ) I 

~ 
Acenaphthylene 8.46E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 3.00E-01 x 0.094 x 0.3 x ) I 
Anthracene 8.46E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 3.00E-01 x 0.094 x 0.3 x ) I 
Benzo(a)anthracene 6.63E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.35E-01 x 0.094 x 0.3 x ) I 
Benzo(a)pyrene 6.63E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.35E-01 x 0.094 x 0.3 x ) I 
Benzo(b)fluoranthene 8.46E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 3.00E-01 x 0.094 x 0.3 x ) I 
Benzo(ghi)perylene 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Benzo(k)fluoranthene B.18E-03 [ ( ND x 1.00E+OO x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Benzoic Acid 3.53E-02 [ ( ND x 1.00E+00 x 0.98 x ) + ( 1.25E+00 x 0.094 x 0.3 x ) I 
bis(2-ethylhexyl)phthalate 1.35E-01 [ ( 1.30E-01 x 1.00E+00 x 0.98 x ) + ( 2.70E-01 x 0.094 x 0.3 x ) I 
Butylbenzylphthalate 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Chlorobenzene 9.80E+00 [ ( 1.00E+01 x 1.00E+00 x 0.98 x ) + ( 2.90E-02 x 0.094 x 0.3 x ) I 
Chrysene 6.63E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.35E-01 x 0.094 x 0.3 x ) I 
1 ,2-Dichlorobenzene 1.86E+00 [ ( 1.90E+00 x 1.00E+00 x 0.98 x ) + ( ND x 0.094 x 0.3 x ) I 
1 A-Dichlorobenzene 1.23E+00 [ ( 1.25E+00 x 1.00E+00 x 0.98 x ) + ( ND x 0.094 x 0.3 x ) I 
cis-1,2-Dichloroethene 4.51E+01 [ ( 4.60E+01 x 1.00E+00 x 0.98 x ) + ( ND x 0.094 x 0.3 x ) I 
Di-n-butylphthalate 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Fluoranthene 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Indeno(1,2,3-cd)pyrene 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Methylene Chloride 1.23E+00 [ ( 1.25E+00 x 1.00E+00 x 0.98 x ) + ( 2.80E-02 x 0.094 x 0.3 x ) I 
Phenanthrene 8.18E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Pyrene 4.51E-03 [ ( ND x 1.00E+00 x 0.98 x ) + ( 1.60E-01 x 0.094 x 0.3 x ) I 
Toluene 4.03E+00 [ ( 4.10E+00 x 1.00E+00 x 0.98 x ) + ( 2.90E-01 x 0.094 x 0.3 x ) I 
Vinyl Chloride 3.63E+00 [ ( 3.70E+00 x 1.00E+00 x 0.98 x ) + ( ND x 0.094 x 0.3 x ) J 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk (*). 

(b) - ND - Not detected 
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APPENDIX I 
TABLE 6 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

RACER 

ADD total Csoil x FS x FIR x FR 
CONSTITUENT (mg/kg-day) (mg/kg) (unitless) (g/g/day) (unitless) 

INQBGANICS 
Barium 2.36E-01 = 2.36E+02 x 0.05 x 0.02 x 

~ 
Acenaphthene 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Anthracene 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Benzo(a)anthracene 9.40E-04 = 9.40E-01 x 0.05 x 0.02 x 
Benzo(a)pyrene 1.00E-03 = 1.00E+00 x 0.05 x 0.02 x 
Benzo(b)fluoranthene 1.00E-03 = 1.00E+00 x 0.05 x 0.02 x 
Benzo(ghi)perylene 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Benzo(k)fluoranthene 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Benzoic Acid 2.15E-03 = 2.15E+00 x 0.05 x 0.02 x 
bis(2-ethylhexyl)phthalate 3.30E-03 = 3.30E+00 x 0.05 x 0.02 x 
Carbazole 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Chlorobenzene NA = ND x 0.05 x 0.02 x 
Chrysene 9.50E-04 = 9.50E-01 x 0.05 x 0.02 x 
Dibenz(a,h)anthracene 8.50E-04 8.50E-01 x 0.05 x 0.02 x 
1,2-Dichlorobenzene NA = ND x 0.05 x 0.02 x 
1 A-Dichlorobenzene NA = ND x 0.05 x 0.02 x 
cis-1,2-Dichloroethene NA = ND x 0.05 x 0.02 x 
Fluoranthene 1.60E-03 = 1.60E+00 x 0.05 x 0.02 x 
Indeno(1,2,3-cd)pyrene 8.50E-04 8.50E-01 x 0.05 x 0.02 x 
Phenanthrene 8.50E-04 = 8.50E-01 x 0.05 x 0.02 x 
Pyrene 1.60E-03 = 1.60E+00 x 0.05 x 0.02 x 
Toluene NA = ND x 0.05 x 0.02 x 
Vinyl Chloride NA = ND x 0.05 x 0.02 x 

ADDtotal = Average daily dose potential 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk (*). 
(b) - ND - Not detected 

(c) - NA - Not applicable 
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APPENDIX I 
TABLE 7 

SCREENING-LEVEL RISK ASSESSMENT 

EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

AMERICAN KESTREL 

ADD total [ ( Csw(a) x CF x WIR x FR ) + ( Csoil x FS x FIR x FR ) 1 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (glg/day) (unitless) 

INQB~ANICS 

Barium 3.4SE+00 [ ( 1.94E-01 x 1.00E+00 x 0.12 x ) + ( 2.36E+02 x 0.05 x 0.29 x ) 1 

~ 
Acenaphthene 1.23E-02 [ ( NO x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Anthracene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Benzo(a)anthracene 1.36E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 9.40E-01 x 0.05 x 0.29 x ) 1 
Benzo(a)pyrene 1.4SE-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 1.00E+00 x 0.05 x 0.29 x ) 1 
Benzo(b )f1uoranthene 1.4SE-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 1.00E+00 x 0.05 x 0.29 x ) 1 
Benzo(ghi)perylene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Benzo(k)f1uoranthene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Benzoic Acid 3.18E-02 [ ( S.00E-03 x 1.00E+00 x 0.12 x ) + ( 2.1SE+00 x 0.05 x 0.29 x ) 1 
bis(2-ethylhexyl)phthalate 6.3SE-02 [ ( 1.30E-01 x 1.00E+00 x 0.12 x ) + ( 3.30E+00 x 0.05 x 0.29 x ) 1 
Carbazole 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Chlorobenzene 1.20E+00 [ ( 1.00E+01 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 
Chrysene 1.38E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 9.S0E-01 x 0.05 x 0.29 x ) 1 
Dibenz(a,h)anthracene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
1,2-Dichlorobenzene 2.28E-01 [ ( 1.90E+00 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 
1 A-Dichlorobenzene 1.S0E-01 [ ( 1.2SE+00 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 
cis-1,2-Dichloroethene S.S2E+00 [ ( 4.60E+01 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 
Fluoranthene 2.32E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 1.60E+00 x 0.05 x 0.29 x ) 1 
Indeno(1,2,3-cd)pyrene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Phenanthrene 1.23E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 8.S0E-01 x 0.05 x 0.29 x ) 1 
Pyrene 2.32E-02 [ ( ND x 1.00E+00 x 0.12 x ) + ( 1.60E+00 x 0.05 x 0.29 x ) 1 
Toluene 4.92E-01 [ ( 4.10E+00 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 
Vinyl Chloride 4.44E-01 [ ( 3.70E+00 x 1.00E+00 x 0.12 x ) + ( ND x 0.05 x 0.29 x ) 1 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ('). 

(b) - ND - Not detected 
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APPENDIX I 
TABLE 8 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

GREAT BLUE HERON 

ADD total [ ( Csw(al x CF x WIR x FR ) + ( Csed x FS 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) 

INORGANICS 
Barium 5.00E-01 [ ( 1.94E-01 x 1.00E+00 x 0.045 x ) + ( 2.48E+01 x 0.11 

~ 
Acenaphthylene 5.94E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 3.00E-01 x 0.11 
Anthracene 5.94E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 3.00E-01 x 0.11 

Benzo(a)anthracene 4.65E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 2.35E-01 x 0.11 
Benzo(a)pyrene 4.65E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 2.35E-01 x 0.11 
Benzo(b)ftuoranthene 5.94E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 3.00E-01 x 0.11 
Benzo(ghi)perylene 5.74E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Benzo(k)ftuoranthene 5.74E-03 [ ( ND x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Benzoic Acid 2.48E-02 [ ( NO x 1.00E+00 x 0.045 x ) + ( 1.25E+00 x 0.11 
bis(2-ethylhexyl)phthalate 1.12E-02 [ ( 1.30E-01 x 1.00E+00 x 0.045 x ) + ( 2.70E-01 x 0.11 
Butylbenzylphthalate 5.74E-03 [ ( ND x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Chlorobenzene 4.51E-01 [ ( 1.00E+01 x 1.00E+00 x 0.045 x ) + ( 2.90E-02 x 0.11 
Chrysene 4.65E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 2.35E-01 x 0.11 
1,2-Dichlorobenzene 8.55E-02 [ ( 1.90E+00 x 1.00E+00 x 0.045 x ) + ( ND x 0.11 
1 ,4-Dichlorobenzene 5.63E-02 [ ( 1.25E+00 x 1.00E+00 x 0.045 x ) + ( NO x 0.11 
cis-1,2-0ichloroethene 2.07E+00 [ ( 4.60E+01 x 1.00E+00 x 0.045 x ) + ( NO x 0.11 
Di-n-butylphthalate 5.74E-03 [ ( ND x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 

Fluoranthene 5.74E-03 [ ( ND x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Indeno(1,2,3-cd)pyrene 5.74E-03 [ ( ND x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Methylene Chloride 5.68E-02 [ ( 1.25E+00 x 1.00E+00 x 0.045 x ) + ( 2.80E-02 x 0.11 
Phenanthrene 5.74E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Pyrene 3. 17E-03 [ ( NO x 1.00E+00 x 0.045 x ) + ( 1.60E-01 x 0.11 
Toluene 1.90E-01 [ ( 4.10E+00 x 1.00E+00 x 0.045 x ) + ( 2.90E-01 x 0.11 
Vinyl Chloride 1.67E-01 [ ( 3.70E+00 x 1.00E+OO x 0.045 x ) + ( ND x 0.11 

AOOtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 
Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ("). 

ND - Not detected 

NA - Not analyzed 

intake calcs-nonbio max-rev3.xls/GB Heron Page 1 of 1 

x FIR x FR ) 1 
(g/g/day) (unitless) 

x 0.18 x ) I 

x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
x 0.18 x ) I 
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APPENDIX I 
TABLE 9 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

ADD total = [ ( 
CONSTITUENT (mg/kg-day) 

I~QBGMIICS 
Barium 2.69E-01 [ ( 

~ 
Acenaphthylene 3.00E-03 [ ( 
Anthracene 3.00E-03 [ ( 
Benzo(a)anthracene 2.35E-03 [ ( 
Benzo(a)pyrene 2.35E-03 [ ( 
Benzo(b)f1uoranthene 3.00E-03 [ ( 
Benzo(ghi)perylene 2.90E-03 = [ ( 
Benzo(k)fluoranthene 2.90E-03 [ ( 
Benzoic Acid 1.25E-02 [ ( 
bis(2-ethylhexyl)phthalate 1.70E-02 [ ( 

Butylbenzylphthalate 2.90E-03 [ ( 
Chlorobenzene 1.10E+00 [ ( 
Chrysene 2.35E-03 [ ( 
1,2-Dichlorobenzene 2.09E-01 [ ( 
1 ,4-Dichlorobenzene 1.38E-01 [ ( 
cis-1,2-Dichloroethene 5.06E+00 [ ( 
Di-n-butylphthalate 2.90E-03 [ ( 

Fluoranthene 2.90E-03 [ ( 
Indeno(1,2,3-cd)pyrene 2.90E-03 [ ( 
Methylene Chloride 1.38E-01 [ ( 
Phenanthrene 2.90E-03 [ ( 
Pyrene 1.60E-03 [ ( 
Toluene 4.54E-01 [ ( 

Vinyl Chloride 4.07E-01 [ ( 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

Csw(a) 

(mg/L) 

1.94E-01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.30E-01 
ND 

1.00E+01 

ND 
1.90E+00 
1.25E+00 
4.60E+01 

ND 

ND 
ND 

1.25E+00 
ND 
ND 

4.10E+00 
3.70E+00 

WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ("). 

ND - Not detected 

NA - Not analyzed 

intake calcs-nonbio max-rev3.xls/Kingfisher 

BEL TED KINGFISHER 

x CF x WIR x FR ) + ( Csed x FS 

(Llkg) (gig-day) (unitless) (mg/kg) (unitless) 

x 1.00E+00 x 0.11 x ) + ( 2.48E+01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 3.00E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 3.00E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.35E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.35E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 3.00E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 1.25E+00 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.70E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.90E-02 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.35E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( ND x 0.02 
x 1.00E+00 x 0.11 x ) + ( ND x 0.02 
x 1.00E+00 x 0.11 x ) + ( ND x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.80E-02 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 1.60E-01 x 0.02 
x 1.00E+00 x 0.11 x ) + ( 2.90E-01 x 0.02 

x 1.00E+00 x 0.11 x ) + ( ND x 0.02 

Page 1 of 1 

x FIR x FR ) I 
(g/g/day) (unitless) 

x 0.5 x ) I 

x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
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APPENDIX I 
TABLE 10 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

MALLARD 

ADD total [ ( Csw(a) X CF X WIR X FR ) + ( Csed X FS 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) 

INORGANICS 
Barium 3.86E-02 [ ( 1.94E-01 x 1.00E+00 x 0.056 x ) + ( 2.48E+01 x 0.02 

~ 
Acenaphthylene 3.36E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 3.00E-01 x 0.02 
Anthracene 3.36E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 3.00E-01 x 0.02 
Benzo(a)anthracene 2.63E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.35E-01 x 0.02 
Benzo(a)pyrene 2.63E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.35E-01 x 0.02 
Benzo(b)ftuoranthene 3.36E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 3.00E-01 x 0.02 
Benzo(ghi)perylene 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Benzo(k)ftuoranthene 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Benzoic Acid 1.40E-03 [ ( ND x 1.00E+00 x 0.056 x ) + ( 1.25E+00 x 0.02 
bis(2-ethylhexyl)phthalate 7.58E-03 [ ( 1.30E-01 x 1.00E+00 x 0.056 x ) + ( 2.70E-01 x 0.02 
Butylbenzylphthalate 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Chlorobenzene 5.60E-01 [ ( 1.00E+01 x 1.00E+00 x 0.056 x ) + ( 2.90E-02 x 0.02 
Chrysene 2.63E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.35E-01 x 0.02 
1 ,2-Dichlorobenzene 1.06E-01 [ ( 1.90E+00 x 1.00E+00 x 0.056 x ) + ( ND x 0.02 
1 ,4-Dichlorobenzene 7.00E-02 [ ( 1.25E+00 x 1.00E+00 x 0.056 x ) + ( ND x 0.02 
cis-1,2-Dichloroethene 2.58E+00 [ ( 4.60E+01 x 1.00E+00 x 0.056 x ) + ( ND x 0.02 
Di-n-butylphthalate 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Fluoranthene 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Indeno(1,2,3-cd)pyrene 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Methylene Chloride 7.00E-02 [ ( 1.25E+00 x 1.00E+00 x 0.056 x ) + ( 2.80E-02 x 0.02 
Phenanthrene 3.25E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Pyrene 1.79E-04 [ ( ND x 1.00E+00 x 0.056 x ) + ( 1.60E-01 x 0.02 
Toluene 2.30E-01 [ ( 4.10E+00 x 1.00E+00 x 0.056 x ) + ( 2.90E-01 x 0.02 
Vinyl Chloride 2.07E-01 [ ( 3.70E+00 X 1.00E+00 x 0.056 x ) + ( ND x 0.02 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ('). 

ND - Not detected 

NA - Not analyzed 

intake calcs-nonbio max-rev3.xls/Maliard Page 1 of 1 

X FIR X FR ) 1 
(glg/day) (unitless) 

x 0.056 x ) 1 

x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
x 0.056 x ) 1 
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APPENDIX I 
TABLE 11 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

MARSH WREN 

ADD total = [ ( Csw(a) X CF X WIR X FR ) + ( Csed X FS 

CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) 

INORGANICS 
Barium 1.13E+00 [ ( 1.94E-01 x 1.00E+00 x 0.27 x ) + ( 2.4BE+01 x 0.05 

~ 
Acenaphthylene 1.31 E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 3.00E-01 x 0.05 

Anthracene 1.31E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 3.00E-01 x 0.05 

Benzo(a)anthracene 1.02E-02 [ ( ND x 1.00E+OO x 0.27 x ) + ( 2.35E-01 x 0.05 

Benzo(a)pyrene 1.02E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.35E-01 x 0.05 

Benzo(b)fluoranthene 1.31E-02 [ ( ND x 1.00E+00 x 0.27 X ) + ( 3.00E-01 x 0.05 

Benzo(ghi)perylene 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 
Benzo(k)fluoranthene 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 X 0.05 

Benzoic Acid 5.44E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 1.25E+00 x 0.05 

bis(2-ethylhexyl)phthalate 4.6BE-02 [ ( 1.30E-01 x 1.00E+00 x 0.27 x ) + ( 2.70E-01 x 0.05 

Butylbenzylphthalate 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 

Chlorobenzene 2.70E+00 [ ( 1.00E+01 x 1.00E+00 x 0.27 x ) + ( 2.90E-02 x 0.05 

Chrysene 1.02E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.35E-01 x 0.05 
1,2-Dichlorobenzene 5.13E-01 [ ( 1.90E+00 x 1.00E+00 x 0.27 x ) + ( ND x 0.05 
1,4-Dichlorobenzene 3.3BE-01 [ ( 1.25E+00 x 1.00E+00 x 0.27 x ) + ( ND x 0.05 
cis-1,2-Dichloroethene 1.24E+01 [ ( 4.60E+01 x 1.00E+00 x 0.27 x ) + ( ND x 0.05 

Di-n-butylphthalate 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 

Fluoranthene 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 

Indeno(1,2,3-cd)pyrene 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 

Methylene Chloride 3.39E-01 [ ( 1.25E+00 x 1.00E+00 x 0.27 x ) + ( 2.BOE-02 x 0.05 
Phenanthrene 1.26E-02 [ ( ND x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 
Pyrene 6.96E-03 [ ( ND x 1.00E+00 x 0.27 x ) + ( 1.60E-01 x 0.05 
Toluene 1.12E+00 [ ( 4.10E+00 x 1.00E+00 x 0.27 x ) + ( 2.90E-01 x 0.05 

Vinyl Chloride 9.99E-01 [ ( 3.70E+00 x 1.00E+00 x 0.27 x ) + ( ND x 0.05 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk (0). 
NO - Not detected 

NA - Not analyzed 

intake calcs-nonbio max-rev3.xls/Marsh Wren Page 1 of 1 

X FIR X FR ) ] 
(g/g/day) (unitless) 

x 0.B7 x ) 1 

x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 X ) 1 
X 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.87 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.87 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.B7 x ) 1 
x 0.87 x ) 1 
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APPENDIX I 
TABLE 12 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR NON-BIOACCUMULATIVE COMPOUNDS 

AMERICAN ROBIN 

ADD total = [ ( Csw(a) x CF x WIR x FR ) + ( Csoil x FS x FIR x FR ) 1 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

INORGANICS 
Barium 1.0SE+01 [ ( 1.94E-01 x 1.00E+00 x 0.14 x ) + ( 2.36E+02 x O.OS x 0.89 x ) 1 

~ 
Acenaphthene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Anthracene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Benzo(a)anthracene 8.70E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 9.40E-01 x 0.104 x 0.89 x ) 1 
Benzo(a)pyrene 9.26E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 1.00E+00 x 0.104 x 0.89 x ) 1 
Benzo(b)fluoranthene 9.26E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 1.00E+00 x 0.104 x 0.89 x ) 1 
Benzo(g h i) perylene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Benzo(k)fluoranthene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Benzoic Acid 2.00E-01 [ ( S.00E-03 x 1.00E+00 x 0.14 x ) + ( 2.1SE+00 x 0.104 x 0.89 x ) 1 
bis(2-ethylhexyl)phthalate 3.24E-01 [ ( 1.30E-01 x 1.00E+00 x 0.14 x ) + ( 3.30E+00 x 0.104 x 0.89 x ) 1 
Carbazole 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Chlorobenzene 1.40E+00 [ ( 1.00E+01 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 
Chrysene 8.79E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 9.S0E-01 x 0.104 x 0.89 x ) 1 
Dibenz(a,h)anthracene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
1,2-Dichlorobenzene 2.66E-01 [ ( 1.90E+00 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 
l,4-Dichlorobenzene 1.7SE-01 [ ( 1.2SE+00 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 
cis-1,2-Dichloroethene 6.44E+00 [ ( 4.60E+01 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 
Fluoranthene 1.48E-01 [ ( ND x 1.00E+00 x 0.14 x ) + ( 1.60E+00 x 0.104 x 0.89 x ) 1 
Indeno(1,2,3-cd)pyrene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Phenanthrene 7.87E-02 [ ( ND x 1.00E+00 x 0.14 x ) + ( 8.S0E-01 x 0.104 x 0.89 x ) 1 
Pyrene 1.48E-01 [ ( ND x 1.00E+00 x 0.14 x ) + ( 1.60E+00 x 0.104 x 0.89 x ) 1 
Toluene S.74E-01 [ ( 4.10E+00 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 
Vinyl Chloride S.18E-01 [ ( 3.70E+00 x 1.00E+00 x 0.14 x ) + ( ND x 0.104 x 0.89 x ) 1 

ADDtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 

(a) - Total metals unless otherwise indicated by an asterisk ('). 
(b) - ND - Not detected 

intake calcs-nonbio max-rev3.xls/Robin Page 1 of 1 8/16/2001 



APPENDIX I 
TABLE 13 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

EASTERN COnONTAIL 

ADD total 
(mg/kg-day) 

[ ( Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + ( Csoil 
(mg/kg) 

x FS x FIR x FR ) + ( Cp 
(mg/kg) 

x FIR x FV ) 1 
CONSTITUENT 

INORGANICS 

Cadmium 
Chromium 
Copper 
Lead 

2.B3E-01 [ ( ND 
2.99E+00 [ ( ND 
7.79E-01 [ ( ND 
1.10E+00 [ ( ND 
1.11E-02 [ ( ND 

2.5BE-01 [ ( ND 

Mercury 

Nickel 
Selenium 1.36E-04 [ ( 1.40E-03 

Zinc 

~ 
Arochlor-1254 
Arochlor-1260 

B.54E+00 

6.35E-04 
3.20E-03 

ADDtotal = Average daily dose potential 

[ ( 

[ ( 

[ ( 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

ND 

ND 

ND 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

ND - Not detected 

intake calcs-bioaccum max-rev3.xls/Rabbit 

(gIg-day) (unitless) (unitless) (g/g/day) (unitless) (g/g/day) (unitless) 

0.097 x ) + ( 1.54E+01 x 0.05 x O.OB x ) + ( 2.76E+00 x O.OB x ) 1 
0.097 x ) + ( 7.46E+02 x 0.05 x O.OB x ) + ( 7.46E-02 x O.OB x ) 1 
0.097 x ) + ( 3.55E+01 x 0.05 x O.OB x ) + ( 7.97E+00 x O.OB x ) 1 
0.097 x ) + ( 1.7BE+02 x 0.05 x O.OB x ) + ( 4.B5E+00 x O.OB x ) 1 
0.097 x ) + ( 1.50E-01 x 0.05 x O.OB x ) + ( 1.32E-01 x O.OB x ) 1 
0.097 x ) + ( 3.22E+01 x 0.05 x O.OB x ) + ( 1.61E+00 x O.OB x ) 1 
0.097 x ) + ( ND x 0.05 x O.OB x ) + ( O.OOE+OO x O.OB x ) 1 
0.097 x ) + ( 2.1BE+02 x 0.05 x O.OB x ) + ( 9.59E+01 x O.OB x ) 1 

0.097 x ) + ( 1.10E-01 x 0.05 x O.OB x + ( 2.44E-03 x O.OB x ) 1 
0.097 x ) + ( 6.BOE-01 x 0.05 x O.OB x + ( 6.01E-03 x O.OB x ) 1 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 
Cp = concentration of the chemical in plants (Appendix G, Table 5) 

FV = fraction of the diet that consists of plants 
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APPENDIX I 
TABLE 14 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

PRAIRIE VOLE 

ADD total [ ( Csw x CF x WIR x FR ) + Csoil x FS x FIR x FR ) + ( Cp x FIR x FV ) J 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) (g/g/day) (unitless) 

I~QBGA~I!;;S 
Cadmium 4.63E-01 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.54E+01 x 0.094 x 0.11 x ) + ( 2.76E+00 x 0.11 x ) 1 
Chromium 7.72E+00 [ ( NO x 1.00E+00 x 0.25 x ) + ( 7.46E+02 x 0.094 x 0.11 x ) + ( 7.46E-02 x 0.11 x ) 1 
Copper 1.24E+00 [ ( NO x 1.00E+00 x 0.25 x ) + ( 3.55E+01 x 0.094 x 0.11 x ) + ( 7.97E+00 x 0.11 x ) 1 
Lead 2.37E+00 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.78E+02 x 0.094 x 0.11 x ) + ( 4.85E+00 x 0.11 x ) 1 
Mercury 1.60E-02 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.50E-01 x 0.094 x 0.11 x ) + ( 1.32E-01 x 0.11 x ) 1 
Nickel 5.10E-01 [ ( NO x 1.00E+00 x 0.25 x ) + ( 3.22E+01 x 0.094 x 0.11 x ) + ( 1.61 E+OO x 0.11 x ) 1 
Selenium 3.50E-04 [ ( 1.40E-03 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) + ( O.OOE+OO x 0.11 x ) 1 
Zinc 1.28E+01 [ ( NO x 1.00E+00 x 0.25 x ) + ( 2.18E+02 x 0.094 x 0.11 x ) + ( 9.59E+01 x 0.11 x ) 1 

PCBs 
Arochlor-1254 1.41E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 1.10E-01 x 0.094 x 0.11 x ) + ( 2.44E-03 x 0.11 x ) 1 
Arochlor -1260 7.69E-03 [ ( NO x 1.00E+00 x 0.25 x ) + ( 6.80E-01 x 0.094 x 0.11 x ) + ( 6.01E-03 x 0.11 x ) 1 

AOOtotal = Average daily dose potential Csoil = concentration of the chemical in soil 
Csw = concentration of the chemical in surface water FS = fraction of soil in diet 
CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cp = concentration of the chemical in plants (Appendix G, Table 5) 
FR = fraction of total intake from the foraging area (assumed 100%) FV = fraction of the diet that consists of plants 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Pr Vole Page 1 of 1 8/16/2001 



ADDlotal = [ ( Csw 
CONSTITUENT (mg/kg-day) (mg/L) 

INQBGilNICS 
Cadmium 4.B4E-Ol = ( ( ND 
Chromium 1.8SE+Ol = ( ( ND 
Copper 5.74E-Ol = ( ( ND 
Lead 2.47E+00 = ( ( ND 
Mercury 3.88E-03 = ( ( ND 
Nickel 1.16E+00 = ] ( ND 
Selenium 1.ISE-04 = ( ( 1.40E-03 
Zinc 1.60E+Ol = ( ( ND 

~ 
Arochlor-1254 2.05E-02 = ( ( ND 
Arochlor-1260 1.55E-Ol = ( ( ND 

ADDlotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

CF 
(Ukg) 

x 1.00E+OO X 

1.00E+00 x 
1.00E+00 x 

x 1.00E+DO x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+OO x 
x 1.00E+OO x 

1.00E+OO x 
1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 

ND - Not detected 

intake calcs-bioaccum max-rev3.xlsIFox 

APPENDIX I 
TABLE 15 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

RED FOX 

WlR X FR ) + ( esoil FS X FIR 
(g/g-day) (unitless) (mg/kg) (unitless) (g/g/day) 

0.OB5 ) + ( 1.54E+Ol x 0.02B O.OS 
0.085 ) + ( 7.46E+02 x 0.028 O.OS 
0.085 ) + ( 3.55E+Ol x 0.028 O.OS 
0.085 ) + ( 1.7BE+02 x 0.028 O.OS 
0.085 ) + ( 1.50E-Ol x 0.028 o.os 
0.OB5 ) + ( 3.22E+Ol x 0.028 O.OS 
0.085 ) + ( ND x 0.028 O.OS 
0.085 ) + ( 2.18E+02 x 0.028 o.os 

0.085 ) + ( 1.10E-Ol x 0.028 o.os 
0.085 ) + ( 6.80E-Ol x 0.028 O.OS 

FIR = normalized food ingestion rate (normalized to body weight) 
Cp = concentration oftha chemical in plants (Appendix G, Table 5) 
FV = fraction of the diet that consists of plants 

FR 
(unitless) 

em = concentration of the chemical in small mammals (Appendix G, Table 4) 
FM = fraction of the diet that consists of small mammals 

) + 

) + 
) + 
) + 
) + 
) + 
) + 
) + 
) + 

) + 
) + 

Cinv = concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 
FI = fraction of invertebrates in diet 

Page 1 of 1 

Cp FIR 
(mg/kg) (g/g/day) 

2.76E+00 x O.OS 
7.46E-02 x O.OS 
7.S7E+00 x O.OS 
4.85E+00 x O.OS 
1.32E-Ol x O.OS 
1.61E+00 x O.OS 
O.OOE+OO x O.OS 
9.S9E+01 x o.os 

2.44E-03 x O.OS 
6.01 E-03 x O.OS 

FV ) + ( Cm FIR FM ) + ( Cinv FIR X FI )] 
(unitless) (mg/kg) (g/g/day) (unitless) (mg/kg) (g/g/day) (unitless) 

0.07 + ( 1.03E+00 X 0.11 O.BB ) + ( 7.2BE+Ol x O.OS 0.05 ) I 
0.07 + ( 6.5SE+Ol x 0.11 0.88 ) + ( 2.36E+03 x O.OS 0.05 ) I 
0.07 + ( 3.86E+00 x 0.11 0.88 ) + ( 1.37E+Ol x O.OS 0.05 ) ] 
0.07 + ( 7.S5E+00 x 0.11 0.88 ) + ( 2.71E+02 x O.OS 0.05 ) ] 
0.07 + ( 8.15E-03 x 0.11 0.88 ) + ( 4.18E-Ol x O.OS 0.05 )] 
0.07 + ( 3.S4E+00 x 0.11 O.BB ) + ( 1.52E+02 x O.OS 0.05 ) ] 
0.07 + ( ND 0.11 O.BB ) + ( ND x O.OS 0.05 )] 
0.07 + ( 1.30E+02 x 0.11 0.88 ) + ( 5.00E+02 x o.os 0.05 ) ] 

0.07 + ( I.SSE-Ol x 0.11 0.88 ) + ( 2.03E-Ol x O.OS 0.05 ) ] 
0.07 + ( 1.47E+00 x 0.11 0.88 ) + ( 2.42E+00 x O.OS 0.05 ) ] 
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APPENDIX I 
TABLE 16 

SCREENINI3-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATlONS FOR BIOACCUMULATlVE COMPOUNDS 

RACCOON 

ADD total • [( 
(mglkg-day) 

Csw I eF 
(Llkg) 

xWlRxFR)+( Csed J FS FIR l FR )+( Cfilh 
(mg/kgl 

FIR x FF , + ( Csoll x FS x FIR FR )+( Clnv 
(mg/kg) 

x FIR x FI ) + ( 

CONSTlTUENT (mgIL) 

~ 
Cadmium 3_17E-Ol NO J: 1.00E+OO It 

1.62E+OO NO J: 1.00E+OO It 
Copper 2.J5E+OO NO J: 1.00E+OO It 

Lead 4.47E.(II NO J: 1.00E+OOIt 
Mercury 5.04E-03 NO x l_00E+OO It 

2.36E.(Il NO J: 1.00E+OOIt 
Selenium 3.15E.(I2 lAOE.(IJ l 1.00E+OO It 
Zinc 2.27E+OO NO J: I.00E+OOx 

""'" Afochlor-1254 6.75E-04 0" NO J: 1.00E+OO x 
Afochlor-1260 5.34E.(II =( NO l 1.00E+OO x 

ADDlotal-AvaragadailydoSllpolanlial 
Clw_concenlrallonofthechemlcallnsurlacewaler 
CF-convarslonfactor(lll1erolwater_ighslkg) 
WlR • normalized waler ingution rale (normalized 10 body _Ighl) 
FR = fraclion oftotaJ Intake from the forugingarea 
Csed-concenlrallonofthechemlcallnsedimenl 
Csoil" cOl'lcentrallon ollhachamical In soli 
FS .. lractionollhe diet thai COn&iSls 01 soil or sedimenl 

ND-Noldetected 

Intake calcs-bloaccum max·lav3.xlslRaccoon 

(glg-day) (unIUllls) (mg/kg) (uniUell) (glglday) (unlUelll 

0.083 

0.083 · 0.083 · 0.083 · 0.083 
0_083 
0.083 · 
0.083 · 0.083 · 

5.10E+OO J: 0.047 · 0.05 · 0.5 
7.OSE+Ol J: 0.047 · 0.05 · 0.5 
2.68E+0Ix 0.047 · 0.05 · 0.5 
5.5BE+Olx 0_047 · 0.05 · 0.5 
5.00E.(I2 x 0_047 · 0.05 0.5 
4.3SE+OO J: 0_047 0.5 
7.SOE.(II 0_047 0.05 0.5 
S.16E+Olx 0_047 · 0.05 · 0.5 

,>{ NO . 0_047 0.05 · 0.5 ,+ { 
)+(5.SOE.(II . 0.047 · 0.05 · 0.5 ,+ { 

FIR., nonnalized lood IngllSlion rata (normalized 10 body _Ighl) 
Cfish _ estimated concentration il'l fish speciel> (Appendil G. Table I) 
FF-proportlonoflhedletconslstingoffish 
Cp_concenlralion of the chemical in lerreslrial planls (Appendix G. TableS) 
FV" fraction of the diatthal consists 01 planls 

NO · NO · NO · NO 
NO 
NO 

2.24E.(I2 
NO 

NO 
NO · 

Clnv .. estimated concenlratlon of the chemical In aquallc Invertebrales {AppendIX G. Table 21 
FI" proportion ollhe diet consistlng 01 aquatic invertebrales 
Cm" estlmaled concentration ollhe chemical In small mammals (Appendiz G. Table 4) 
FM .. proportion of the diet consisting of small mammals 

(gIg/day) (unWeu) (mg/kg) (unrUell) (glglday) (unltless) (g/g/day) (unitlelS) 

0.05 · 0,25 1.54E+Ol It 0,047 0.05 0.5 0.05 · 0.3 
0.05 · 0,25 7.46E+02 It 0.047 0.5 0.05 · 0.3 
0.05 · 0_25 J.55E+Ol It 0.047 0.05 0.5 1.41E+02 I 0.05 0.3 
0.05 1.78E+02 It 0.047 · 0.05 · 0.5 J.68E+OO l 0.05 0.3 
0.05 0.25 I.SOE.(II . 0.047 · 0.05 · 0.5 1.43E.(II 0.05 0.3 
0.05 0.25 3.22E+Ol It 0.047 · 0.05 · 0.5 1.0.E+Oll 0.05 0.3 
0.05 0.25 NO . 0.047 · 0.05 0.5 2.02E+OO l 0.05 0.3 
0.05 · 0_25 2.1SE+021t 0.047 · 0.05 · 0.5 3.8SE+02l 0.05 · 0.3 

0.05 0_25 ,+ { 1.10E.(II 0.047 · 0.05 · 0.5 ,+ { NO . 0.05 · 0.3 ,+ { 
0.05 · 0,25 ,+ ( 6.80E.(I' 0.047 0.05 0.5 ) + ( J.53E+Ol z 0.05 · 0.3 ,+ { 

Pagelofl 

em 
(mglkg) 

1.03E+OO J: 

S.59E+Ol x 
3.86E+OO x 
7.9SE+OO It 
8.15E-03 It 
3.94E+OO It 

NO . 
1.30E+02 x 

1.99E.(I1 
1.47E+OO x 

FIR FM I + { 
(glglday) (unltlell' 

0.05 · 0.05 
0.05 0.05 
0.05 0.05 
0.05 · 0.05 
0.05 · 0.05 
0.05 0.05 
0.05 · 0.05 
0.05 · 0.05 

0.05 · 0.05 , +{ 
0.05 0.05 , +( 

ep 
(mglkg) 

2.76E+OO 
7.46E.(I2 
7.97E+OO 
4.SSE+OO 
1.32E-Ol 
1.61E+OO 

NO 
9.S9E+Ol 

2A4E.(I3 
6.01E.(I3 

I FIR x FV ) ] 
(glglday) (unIUess) 

· 0.05 0.' · 0.05 . 0.' · 0.05 0.4 
0.05 
0.05 . 0.' 
0.05 0.4 · 0.05 0.' · 0.05 0.4 

0.05 J( 

0.05 0.' 

" 
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ADD total = [ ( Csw 
CONSTITUENT (mg/kg-day) (mg/L) 

It<lQBGAt<lICS 
Cadmium 5.97E-01 = [ ( NO 
Chromium 1.99E+00 = [ ( NO 
Copper 2.14E+00 = [ ( NO 
Lead 2.33E+00 = [ ( NO 
Mercury 2.31 E-02 = [ ( NO 
Nickel 6.53E-02 = [ ( NO 

APPENDIX I 
TABLE 17 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

MUSKRAT 

x CF x WIR x FR ) + ( Csed x FS x FIR x 
(L1kg) (gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) 

x 1.00E+00 x 0.98 x ) + ( 5.10E+00 x 0.094 x 0.3 x 
x 1.00E+00 x 0.98 x ) + ( 7.05E+01 x 0.094 x 0.3 x 
x 1.00E+00 x 0.98 x ) + ( 2.68E+01 x 0.094 x 0.3 x 
x 1.00E+00 x 0.98 x ) + ( 5.58E+01 x 0.094 x 0.3 x 
x 1.00E+00 x 0.98 x ) + ( 5.00E-02 x 0.094 x 0.3 x 
x 1.00E+00 x 0.98 x ) + ( 4.35E+00 x 0.094 x 0.3 x 

FR 
(unitless) 

Selenium 1.33E-01 = [ ( 1.40E-03 x 1.00E+00 x 0.98 x ) + ( 7.50E-01 x 0.094 x 0.3 x 
Zinc 1.67E+01 [ ( NO x 1.00E+00 x 0.98 x ) + ( 8.16E+01 x 0.094 x 0.3 x 

~ 
Arochlor-1260 1.46E-03 = [ ( NO x 1.00E+00 x 0.98 x ) + ( 5.50E-01 x 0.094 x 0.3 x 

ADDtotal = Average daily dose potential Csed = concentration of the chemical in sediment 
Csw = concentration of the chemical in surface water FS = fraction of sediment in diet 
CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 

) + ( Cp x 
(mg/kg) 

) + ( 1.51 E+OO x 
) + ( 7.05E-03 x 
) + ( 7.13E+00 x 
) + ( 2.53E+00 x 
) + ( 7.24E-02 x 
) + ( 2.18E-01 x 
) + ( 3.70E-01 x 
) + ( 5.56E+01 x 

) + ( 4.86E-03 x 

WIR = normalized water ingestion rate (normalized to body weight) Cp = concentration of the chemical in aquatic plants (Appendix G, Table 6) 
FR = fraction of total intake from the foraging area (assumed 100%) FV = fraction of the diet that consists of plants 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Muskrat Page 1 of 1 

FIR x FV ) I 
(g/g/day) (unitless) 

0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 
0.3 x ) 1 

0.3 x ) 1 

8/16/2001 



ADD total = [ ( 

APPENDIX I 
TABLE 18 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

RACER 

Csoil x FS x FIR x FR ) + ( Cm x FIR x FM 

CONSTITUENT (mg/kg-day) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) (g/g/day) (unitless) 

INQRGANICS 
Cadmium 3.66E-01 = [ ( 1.54E+01 x 0.05 x 0.02 x ) + ( 1.03E+00 x 0.02 x 0.77 
Chromium 1.26E+01 [ ( 7.46E+02 x 0.05 x 0.02 x ) + ( 6.59E+01 x 0.02 x 0.77 

Copper 1.58E-01 [ ( 3.55E+01 x 0.05 x 0.02 x ) + ( 3.86E+00 x 0.02 x 0.77 

Lead 1.55E+00 = [ ( 1.78E+02 x 0.05 x 0.02 x ) + ( 7.95E+00 x 0.02 x 0.77 

Mercury 2.20E-03 = [ ( 1.50E-01 x 0.05 x 0.02 x ) + ( 8.15E-03 x 0.02 x 0.77 

Nickel 7.93E-01 = [ ( 3.22E+01 x 0.05 x 0.02 x ) + ( 3.94E+00 x 0.02 x 0.77 
Zinc 4.52E+00 = [ ( 2.18E+02 x 0.05 x 0.02 x ) + ( 1.30E+02 x 0.02 x 0.77 

~ 
Arochlor-1254 4.11 E-03 = [ ( 1.10E-01 x 0.05 x 0.02 x ) + ( 1.99E-01 x 0.02 x 0.77 

Arochlor-1260 3.45E-02 = [ ( 6.80E-01 x 0.05 x 0.02 x ) + ( 1.47E+00 x 0.02 x 0.77 

ADDtotal = Average daily dose potential 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
Cm = concentration of the chemical in small mammals (Appendix G, Table 4) 
FM = fraction of small mammals in diet 
Cinv = estimated concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 
FI = fraction of terrestrial invertebrates in diet 

ND - Not detected 

intake calcs-bioaccum max-rev3.xls/Racer Page 1 of 1 

) + ( Cinv x FIR x FI ) ] 
(mg/kg) (g/g/day) (unitless) 

) + ( 7.28E+01 x 0.02 x 0.23 ) 1 
) + ( 2.36E+03 x 0.02 x 0.23 ) 1 
) + ( 1.37E+01 x 0.02 x 0.23 ) 1 
) + ( 2.71E+02 x 0.02 x 0.23 ) 1 
) + ( 4.18E-01 x 0.02 x 0.23 ) 1 
) + ( 1.52E+02 x 0.02 x 0.23 ) 1 
) + ( 5.00E+02 x 0.02 x 0.23 ) 1 

) + ( 2.03E-01 x 0.02 x 0.23 ) 1 
) + ( 2.42E+00 x 0.02 x 0.23 ) 1 
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APPENDtX I 
TABLE 19 

SCREENtNG-LEVEL RtSK ASSESSMENT 
EXPOSURE tNTAKE CALCULATtONS FOR BtOACCUMULATtVE COMPOUNDS 

AMERICAN KESTREL 

ADD total = [ ( 
(mg/kg-day) 

Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + ( Csoit 
(mg/kg) 

x FS x FIR x FR ) + ( Cm 
(mg/kg) 

x FIR x FM ) + ( Cinv 
(mg/kg) 

x FIR x Ft ) I 
CONSTITUENT 

INORGANICS 
Cadmium 
Chromium c 

Copper 
Lead 

B.22E+00 
2.76E+02 
2.69E+00 
3.31E+01 
4.B5E-02 
1.75E+01 

= [ ( NO 

= [ ( NO 
= [ ( NO 

= [ ( NO 
= [ ( NO 
= [ ( NO 

Mercury 
Nickel 
Selenium 1.6BE-04 = [ ( 1.40E-03 
Zinc 

PCBs 
Arochlor-1254 
Arochlor-1260 

B.06E+01 

5.97E-02 
5.39E-01 

AODtotal = Average daily dose potential 

= [ ( 

= [ ( 
= [ ( 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

NO 

NO 
NO 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 
x 1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Kestrel 

(gIg-day) (unitless) (unitless) (g/g/day) (unitless) (g/g/day) (unittess) (g/g/day) (unitless) 

0.12 x 
0.12 x 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 

) + ( 1.54E+01 x 0.05 0.29 ) + ( 1.03E+00 x 0.29 
) + ( 7.46E+02 x 0.05 0.29 ) + ( 6.59E+01 x 0.29 
) + ( 3.55E+01 x 0.05 0.29 ) + ( 3.B6E+00 x 0.29 
) + ( 1.7BE+02 x 0.05 0.29 ) + ( 7.95E+00 x 0.29 
) + ( 1.50E-01 x 0.05 0.29 ) + ( B.15E-03 x 0.29 
) + ( 3.22E+01 x 0.05 x 0.29 x ) + ( 3.94E+00 x 0.29 
) + ( NO 0.05 0.29 x ) + ( NO x 0.29 
) + ( 2.1BE+02 x 0.05 0.29 ) + ( 1.30E+02 x 0.29 

) + ( 1.10E-01 x 0.05 0.29 
0.29 

) + ( 1.99E-01 x 0.29 
) + ( 6.BOE-01 x 0.05 ) + ( 1.47E+00 x 0.29 

FS = fraction of soil in diet 
FIR = normalized food ingestion rate (normalized to body weight) 
Cm = concentration of the chemical in small mammals (Appendix G, Table 4) 
FM = fraction of the diet that consists of small mammals 
Cinv = concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 

Page 1 of 1 

x 0.63 ) + ( 7.2BE+01 x 0.29 0.37 ) I 
x 0.63 ) + ( 2.36E+03 x 0.29 0.37 ) I 
x 0.63 ) + ( 1.37E+01 x 0.29 x 0.37 ) I 

0.63 ) + ( 2.71E+02 x 0.29 0.37 ) I 
0.63 ) + ( 4.1BE-01 x 0.29 0.37 ) I 
0.63 ) + ( 1.52E+02 x 0.29 0.37 ) I 
0.63 ) + ( NO x 0.29 0.37 ) I 
0.63 ) + ( 5.00E+02 x 0.29 x 0.37 ) I 

0.63 ) + ( 2.03E-01 x 0.29 0.37) I 
0.63 ) + ( 2.42E+00 x 0.29 x 0.37 ) I 
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APPENDIX I 
TABLE 20 

SCREENING-LEVEL RISK ASSESSMENT 

EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

GREAT BLUE HERON 

ADD total 

(mg/kg-day) 

[ ( Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + ( Csed x FS x FIR x FR ) + ( 

CONSTITUENT 

INORGANICS 

Cadmium 

Chromium 
Copper 

Lead 

Mercury 

Nickel 

Selenium 

Zinc 

e.QB.s. 

Arochlor-1260 

1.01 E-01 

1.40E+00 
5.31 E-01 

1.10E+00 

9.90E-04 

8.61 E-02 

1.89E-02 

1.62E+00 

1.09E-02 

AODtotal = Average daily dose potential 

[ ( NO 

[ ( NO 
[ ( NO 

[ ( NO 

[ ( NO 

[ ( NO 

[ ( 1.40E-03 

[ ( ND 

[ ( NO 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

x 1.00E+00 x 

x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

x 1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 

FR = fraction of total intake from the foraging area (assumed 100%) 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/GB Heron 

(gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) 

0.045 x ) + ( 5.10E+00 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 7.05E+01 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 2.68E+01 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( S.58E+01 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 5.00E-02 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 4.35E+00 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 7.50E-01 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 8.16E+01 x 0.11 x 0.18 x ) + ( 

0.045 x ) + ( 5.50E-01 x 0.11 x 0.18 x ) + ( 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 

FIR = normalized food ingestion rate (normalized to body weight) 
Cfish = estimated concentration in fish species (Appendix G, Table 1) 

FF = proportion of the diet consisting of fish 
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Cfish 
(mg/kg) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.24E-02 

O.OOE+OO 

O.OOE+OO 

x FIR x FF ) I 
(g/g/day) (unitless) 

x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 
x 0.18 x ) 1 

x 0.18 x ) 1 

8/16/2001 



APPENDIX I 
TABLE 21 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

BELTED KINGFISHER 

ADD total 
(mg/kg-day) 

[ ( Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + ( Csed 
(mg/kg) 

x FS x FIR x FR ) + ( 
CONSTITUENT 

INORGANICS 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

~ 
Arochlor -1260 

5.10E-02 
7.05E-Ol 
2.68E-Ol 
5.58E-Ol 
5.00E-04 
4.35E-02 
1.89E-02 
8.16E-Ol 

5.50E-03 

AOOtotal = Average daily dose potential 

[ ( NO 
[ ( NO 
[ ( NO 
[ ( NO 
[ ( NO 
[ ( NO 
[ ( 1.40E-03 
[ ( NO 

[ ( NO 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Kingfisher 

(gig-day) (unitless) (unitless) (g/g/day) (unitless) 

0.11 x ) + ( 5.10E+00 x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 7.05E+Ol x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 2.68E+Ol x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 5.58E+Ol x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 5.00E-02 x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 4.35E+00 x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 7.50E-Ol x 0.02 x 0.5 x ) + ( 
0.11 x ) + ( 8.16E+01 x 0.02 x 0.5 x ) + ( 

0.11 x ) + ( 5.50E-Ol x 0.02 x 0.5 x ) + ( 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 
Cfish = estimated concentration in fish species (Appendix G, Table 1) 
FF = proportion of the diet consisting of fish 

Page 1 of 1 

Cfish 
(mg/kg) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.24E-02 
O.OOE+OO 

O.OOE+OO 

x FIR x FF ) I 
(g/g/day) (unitless) 

x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 
x 0.5 x ) I 

x 0.5 x ) I 
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ADD total 
(mg/kg-day) 

= [ ( Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR 
CONSTITUENT 

INORGANICS 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

~ 
Arochlor-1260 

3.44E-01 = [ ( 
1.77E+00 = [ ( 
2.43E+00 [ ( 
1.26E+00 [ ( 
5.84E-03 [ ( 
2.09E-01 [ ( 
5.41E-02 = [ ( 
8.46E+00 = [ ( 

4.06E-01 [ ( 

ADDtotal = Average daily dose potential 

ND 
ND 
ND 
ND 
ND 
ND 

1.40E-03 
ND 

ND 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 
x 1.00E+00 x 

x 1.00E+00 x 

WIR = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csed = concentration of the chemical in sediment 

ND - Not detected 

intake calcs-bioaccum max-rev3.xls/Mallard 

(gIg-day) 

0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 

0.045 

APPENDIX I 
TABLE 22 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

MALLARD 

x FR ) + ( Csed 
(mg/kg) 

x FS x FIR 
(g/g/day) 

x FR ) + ( Cinvert 
(mg/kg) (unitless) (unitless) (unitless) 

+ ( 5.10E+00 x 0.11 0.18 x ) + ( 1.57E+01 
) + ( 7.05E+01 x 0.11 0.18 ) + ( 3.30E+01 

x ) + ( 2.68E+01 x 0.11 0.18 ) + ( 1.41 E+02 

x ) + ( 5.58E+01 x 0.11 0.18 ) + ( 3.68E+OO 
x ) + ( 5.00E-02 x 0.11 0.18 x ) + ( 1.43E-01 

) + ( 4.35E+00 x 0.11 0.18 x ) + ( 1.01E+01 
) + ( 7.50E-01 x 0.11 x 0.18 x ) + ( 2.02E+00 

x ) + ( 8.16E+01 x 0.11 0.18 ) + ( 3.88E+02 

) + ( 5.50E-01 x 0.11 0.18 ) + ( 3.53E+01 

FS = fraction of sediment in diet 
FIR = normalized food ingestion rate (normalized to body weight) 
Cinvert = estimated concentration in aquatic invertebrates (Appendix G, Table 2) 
FI = proportion of the diet consisting of aquatic invertebrates 
Caqp = estimated concentration in aquatic plants (Appendix G, Table 6) 
FV = proportion of the diet consisting of aquatic vegetation 
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x 

x 
x 

FIR 
(g/g/day) 

0.056 
0.056 
0.056 
0.056 
0.056 
0.056 
0.056 
0.056 

0.056 

x FI ) + ( Caqp 
(mg/kg) 

x FIR x FV ) I 
(unitless) (g/g/day) (unitless) 

0.2 ) + ( 1.51E+00 x 0.056 x 0.8 ) I 
0.2 ) + ( 7.05E-03 x 0.056 x 0.8 ) I 
0.2 ) + ( 7.13E+00 x 0.056 0.8 ) I 
0.2 ) + ( 2.53E+00 x 0.056 0.8 ) I 
0.2 ) + ( 7.24E-02 x 0.056 0.8 ) I 
0.2 ) + ( 2.18E-01 x 0.056 x 0.8 ) I 
0.2 ) + ( 3.70E-01 x 0.056 0.8 ) I 
0.2 ) + ( 5.56E+01 x 0.056 x 0.8 ) I 

x 0.2 ) + ( 4.86E-03 x 0.056 0.8 ) I 
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APPENDIX I 
TABLE 23 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

MARSH WREN 

ADD total [ ( Csw X CF X WIR X FR ) + ( Csed X FS X FIR X FR ) + ( 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gIg-day) (unitless) (mg/kg) (unitless) (glg/day) (unitless) 

ItlIQBGAtlIlCS 
Cadmium 1.39E+01 [ ( NO x 1.00E+00 x 0.27 x ) + ( 5.10E+00 x 0.05 x 0.87 x ) + ( 
Chromium 3.18E+01 [ ( NO x 1.00E+00 x 0.27 x ) + ( 7.05E+01 x 0.05 x 0.87 x ) + ( 
Copper 1.24E+02 [ ( NO x 1.00E+00 x 0.27 x ) + ( 2.68E+01 x 0.05 x 0.87 x ) + ( 
Lead 5.63E+00 [ ( NO x 1.00E+00 x 0.27 x ) + ( 5.58E+01 x 0.05 x 0.87 x ) + ( 
Mercury 1.27E-01 [ ( NO x 1.00E+00 x 0.27 x ) + ( 5.00E-02 x 0.05 x 0.87 x ) + ( 

Nickel 8.97E+00 [ ( NO x 1.00E+00 x 0.27 x ) + ( 4.35E+00 x 0.05 x 0.87 x ) + ( 
Selenium 1.79E+00 [ ( 1.40E-03 x 1.00E+00 x 0.27 x ) + ( 7.50E-01 x 0.05 x 0.87 x ) + ( 

Zinc 3.41 E+02 [ ( NO x 1.00E+00 x 0.27 x ) + ( 8.16E+01 x 0.05 x 0.87 x ) + ( 

.E.C.6.a 
Arochlor-1260 3.07E+01 [ ( NO x 1.00E+00 x 0.27 x ) + ( 5.50E-01 x 0.05 x 0.87 x ) + ( 

AOOtotal = Average daily dose potential FS = fraction of sediment in diet 
Csw = concentration of the chemical in surface water FIR = normalized food ingestion rate (normalized to body weight) 
CF = conversion factor (1 liter of water weighs 1 kg) Cinvert = estimated concentration in aquatic invertebrates (Appendix G, Table 2) 
WIR = normalized water ingestion rate (normalized to body weight) FI = proportion of the diet consisting of aquatic invertebrates 
FR = fraction of total intake from the foraging area (assumed 100%) Caqp = estimated concentration in aquatic plants (Appendix G, Table 6) 
Csed = concentration of the chemical in sediment FV = proportion of the diet consisting of aquatic vegetation 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Marsh Wren Page 1 of 1 

Cinvert X FIR X FI ) 1 
(mg/kg) (glg/day) (unitless) 

1.57E+01 x 0.87 x ) 1 
3.30E+01 x 0.87 x ) 1 
1.41E+02 x 0.87 x ) 1 
3.68E+00 x 0.87 x ) 1 
1.43E-01 x 0.87 x ) 1 
1.01E+01 x 0.87 x ) 1 
2.02E+00 x 0.87 x ) 1 
3.88E+02 x 0.87 x ) 1 

3.53E+01 x 0.87 x ) 1 
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ADD total [ ( Csw x CF x 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) 

II'lQBGIII'lI!:;S 
Cadmium 3.82E+01 = [ ( NO x 1.00E+00 x 
Chromium 1.22E+03 = [ ( NO x 1.00E+00 x 
Copper 1.32E+01 = [ ( NO x 1.00E+00 x 
Lead 1.51E+02 = [ ( NO x 1.00E+00 x 
Mercury 2.71E-01 = [ ( NO x 1.00E+00 x 
Nickel 7.S2E+01 = [ ( NO x 1.00E+00 x 
Selenium 1.96E-04 = [ ( 1.40E-03 x 1.00E+00 x 
Zinc 3.03E+02 = [ ( NO x 1.00E+00 x 

~ 
Arochlor-1254 1.05E-01 = [ ( NO x 1.00E+00 x 
Arochlor -1260 1.22E+00 = [ ( NO x 1.00E+00 x 

AOOtotal = Average daily dose potenlial 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 
WIR = normalized water ingestion rate (normalized 10 body weight) 
Csoil = concenlration of the chemical in soil 

NO - Not detected 

intake calcs-bioaccum max-rev3.xls/Robin 

APPENDIX I 
TABLE 24 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS FOR BIOACCUMULATIVE COMPOUNDS 

WIR x 
(gig-day) 

0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 

0.14 
0.14 

AMERICAN ROBIN 

FR ) + ( Csoil x FS x FIR x FR ) + ( Cp x 
(unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) 

) + ( 1.54E+01 x 0.104 x 0.89 x ) + ( 2.76E+00 x 
) + ( 7.46E+02 x 0.104 x 0.89 x ) + ( 7.46E-02 x 
) + ( 3.55E+01 x 0.104 0.89 ) + ( 7.97E+00 x 
) + ( 1.78E+02 x 0.104 0.89 x ) + ( 4.85E+00 x 
) + ( 1.50E-01 x 0.104 x 0.S9 x ) + ( 1.32E-01 x 
) + ( 3.22E+01 x 0.104 0.S9 ) + ( 1.61E+00 x 
) + ( NO 0.104 0.S9 ) + ( O.OOE+OO x 
) + ( 2.1SE+02 x 0.104 x 0.89 x ) + ( 9.59E+01 x 

) + ( 1.10E-01 x 0.05 x 0.89 x ) + ( 2.44E-03 x 
) + ( 6.80E-01 x 0.05 0.89 ) + ( 6.01E-03 x 

FS = fraction of soil in diet 
Cp = concentration of the chemical in terrestrial plants (Appendix G, Table 5) 
FP = fraction of terrestrial plants in diet 

FIR 
(g/g/day) 

0.89 
0.89 
0.89 
0.89 
0.S9 
0.S9 
0.89 
0.89 

0.89 
0.89 

Cinv = estimated concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 
FI = fraction of terrestrial invertebrates in diet 
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x FP ) + ( Cinv x FIR x FI ) 1 
(unitless) (mg/kg) (g/g/day) (unitless) 

x 0.45 ) + ( 7.28E+01 x 0.89 0.55 ) I 
x 0.45 ) + ( 2.36E+03 x 0.89 0.55 ) I 
x 0.45 ) + ( 1.37E+01 x 0.89 x 0.55 ) I 
x 0.45 ) + ( 2.71E+02 x 0.89 0.55 ) I 

0.45 ) + ( 4.1SE-01 x 0.S9 0.55 ) I 
0.45 ) + ( 1.52E+02 x 0.89 0.55 ) I 
0.45 ) + ( O.OOE+OO x 0.S9 0.55 ) I 
0.45 ) + ( 5.00E+02 x 0.89 0.55 ) I 

0.45 ) + ( 2.03E-01 x 0.89 0.55 ) I 
0.45 ) + ( 2.42E+00 x 0.S9 0.55 ) I 
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Appendix J 
Toxicity Reference Values 

and Derivations 



NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

I~QBGA~ICS 
Arsenic Mouse 0.126 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mouse 0.0252 Racer 

Mallard 5.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Barium Rat 5.1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 1.02 Racer 

Chicks 20.8 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Cadmium Rat 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 0.2 Racer 

Mallard 1.45 Kestrel 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

0.801 1.01E-01 Chronic LOAEL as arsenite to 
0.983 1.24E-01 mouse x 0.1 
0.740 9.33E-02 
0.728 9.17E-02 
0.798 1.00E-01 
0.824 2.08E-02 Chronic LOAEL as arsenite to 

mouse x 0.1 x 0.2 
0.101 5.17E-01 Chronic NOAEL as sodium 
2.458 1.25E+01 arsenite to mallards 
0.126 6.43E-01 
1.108 5.65E+00 
0.063 3.21E-01 
0.008 3.91E-02 

0.731 3.73E+00 Chronic NOAEL as barium 
1.735 8.85E+00 chloride to rat 
0.523 2.67E+00 
0.486 2.48E+00 
0.717 3.65E+00 
0.824 8.40E-01 Chronic NOAEL as barium 

chloride to rat x 0.2 
0.998 2.08E+01 Subchronic NOAEL as barium 
1.802 3.75E+01 hydroxide to chicks x 0.1 
1.040 2.16E+01 
1.555 3.23E+01 
0.914 1.90E+01 
0.619 1.29E+01 

0.876 8.76E-01 Chronic NOAEL as cadmium 

1.261 1.26E+00 chloride to rat 
0.761 7.61E-01 
0.738 7.38E-01 
0.669 8.69E-01 
0.922 1.64E-01 Chronic NOAEL as cadmium 

ch loride to rat x 0.2 

0.654 9.49E-01 Chronic NOAEL as cadmium 

Page 1 of 16 

STUDY ENDPOINT REFERENCE 

Reproduction--declining litter Schroeder & Mitchner, 1971 as 
sizes cited in Sample et. aI., 1996 

Reproduction--declining litter TNRCC comment, September 
sizes 18,2000 
Mortality USFWS, 1964 as cited in 

Sample et. al., 1996 

Growth; cardiovascular Perry et. aI., 1983 as cited in 
hypertension Sample et. aI., 1996 

Growth; cardiovascular TNRCC comment, September 
hypertension 18,2000 
Mortality Johnson et. aI., 1960 as cited in 

Sample et. aI., 1996 

Reproduction--reduced Sutou et. aI., 1980 as cited in 

implantations, reduced Sample et. aI., 1996 
survivorship 

Reproduction--reduced TNRCC comment, September 
implantations, reduced 16,2000 
survivorship 

Reproduction--reduced egg White & Finley, 1978 as cited in 
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NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

Chromium (+3) Rat 2737 

Rat 547.4 

Duck 1 

Copper Mink 11.7 

Mink 2.34 

Chick 47 

Lead 

I 
Rat 

I 
8 

corpus trv table-3.xls/NOAELs 

APPENDIX J 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 

ENDPOINT WEIGHT SPECIES TEST SPECIES 
SPECIES MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

Gr. Blue Heron 1.161 1.71E+00 chloride to mallards 
Kingfisher 0.661 9.66E-01 

Mallard 1.019 1.46E+00 
Robin 0.599 6.69E-01 

Marsh Wren 0.406 5.66E-01 

Cottontail 0.929 2.54E+03 Chronic NOAEL as Cr203 to 
Prairie Vole 1.139 3.12E+03 rats 

Red Fox 0.656 2.35E+03 
Raccoon 0.643 2.31E+03 

Muskrat 0.924 2.53E+03 
Racer 0.955 5.23E+02 Chronic NOAEL as Cr203 to 

rats x 0.2 

Kestrel 0.626 6.26E-01 Chronic NOAEL as CrK(S04h 
Gr. Blue Heron 1.130 1.13E+00 to black duck 

Kingfisher 0.652 6.52E-01 
Mallard 0.975 9.75E-01 
Robin 0.573 5.73E-01 

Marsh Wren 0.368 3.88E-01 

Cottontail 0.989 1.16E+01 Chronic NOAEL as copper 
Prairie Vole 1.213 1.42E+01 sulfate to mink 

Red Fox 0.914 1.07E+01 

Raccoon 0.898 1.05E+01 
Muskrat 0.984 1.15E+01 
Racer 1.017 2.38E+00 Chronic NOAEL as copper 

sulfate to mink x 0.2 
Kestrel 0.998 4.69E+01 Chronic NOAEL as copper 

Gr. Blue Heron 1.802 8.47E+01 oxide to chicks 
Kingfisher 1.040 4.89E+01 

Mallard 1.555 7.31E+01 
Robin 0.914 4.30E+01 

Marsh Wren 0.619 2.91 E+01 

Cottontail I 0.929 I 7.43E+00 IChronic NOAEL as lead 
Prairie Vole I 1.139 I 9.11E+00 I acetate to rats 

Red Fox 0.858 6.86E+00 
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STUDY ENDPOINT REFERENCE 

production Sample et. aI., 1996 

Reproduction; longevity Ivankovic & Preussmann, 1975 
as cited in Sample, et. aI., 1996 

Reproduction; longevity TNRCC comment, September 
16,2000 

Reproduction--reduced Haseltine et. aI., unpublished 
duckling survival data as cited in Sample et. aI., 

1996 

Reproduction--reduced kit Aulerich et. aI., 1982 as cited in 
survivorship Sample et. aI., 1996 

Reproduction--reduced kit TNRCC comment, September 
survivorship 18,2000 
Reduced growth; mortality Mehring et. aI., 1960 as cited in 

Sample et. aI., 1996 

and kidney damage Sample et. aI., 1996 
reproduction--reduced WeightlAzar et. aI., 1973 as cited in 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Raccoon 
Muskrat 

Rat 1.6 Racer 

Quail 1.13 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Mercury Mink 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mink 0.2 Racer 

Quail 0.45 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Nickel Rat 40 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 8 Racer 

Mallard 77.4 Kestrel 
Gr. Blue Heron 

Kingfisher 

Mallard 

Robin 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.843 6.75E+00 
0.924 7.39E+00 
0.955 1.53E+00 Chronic NOAEL as lead 

acetate to rats x 0.2 
0.956 1.08E+00 Chronic NOAEL as lead 
1.726 1.95E+00 acetate to Japanese Quail 
0.996 1.13E+00 
1.490 1.68E+00 
0.876 9.90E-01 
0.593 6.70E-01 

0.997 9.97E-01 Chronic NOAEL as mercuric 
1.056 1.06E+00 chloride to minks 
0.975 9.75E-01 
0.970 9.70E-01 
0.996 9.96E-01 
1.005 2.01E-01 Chronic NOAEL as mercuric 

chloride to minks x 0.2 
0.956 4.30E-01 Chronic NOAEL as mercuric 
1.726 7.77E-01 chloride to Japanese Quail 
0.996 4.48E-01 
1.490 6.70E-01 
0.876 3.94E-01 
0.593 2.67E-01 

0.929 3.71E+01 Chronic NOAEL as nickel 
1.139 4.56E+01 sulfate hexahydrate to rats 
0.858 3.43E+01 
0.843 3.37E+01 
0.924 3.70E+01 

0.955 7.64E+00 Chronic NOAEL as nickel 
sulfate hexahydrate to rats x 
0.2 

0.654 5.06E+01 Chronic NOAEL as nickel 
1.181 9.14E+01 sulfate to mallard ducklings 
0.681 5.27E+01 
1.019 7.89E+01 

0.599 4.64E+01 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced weight TNRCC comment, September 
and kidney damage 18,2000 
Reproduction--reduced egg Edens et. ai., 1976 as cited in 
hatching success Sample, et. ai., 1996 

Reproduction--reduced kit Aulerich et. ai., 1974 as cited in 
weight Sample et. ai., 1996 

Reproduction--reduced kit TNRCC comment, September 
weight x 0.5 18,2000 
Reproduction--reduced fertility Hill & Schaffner, 1976 as cited in 
and hatchability Sample et. ai., 1996 

Reproduction--reduced Ambrose et; ai., 1976 as cited in 
offspring weight Sample et. ai., 1996 

Reproduction--reduced TNRCC comment, September 

offspring weight 18,2000 

Mortality; grow1h behavior Cain & Pfford, 1981 as cited in 
Sample et. ai., 1996 
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NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

I I 
Selenium Rat 0.2 

Rat 0.04 

Mallard 0.5 

Zinc Rat 160 

Rat 32 

Chicken 14.5 

S~QC5nlQC5 
Acenaphthene Rat 6 

corpus trv table-3.xls/NOAELs 

ENDPOINT 
SPECIES 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

I Marsh Wren I OA06 I 3.14E+01 I 

Cottontail 0.929 1.86E-01 Chronic NOAEL as potassium 

Prairie Vole 1.139 2.28E-01 selenate to rats 

Red Fox 0.858 1.72E-01 
Raccoon 0.843 1.69E-01 
Muskrat 0.924 1.85E-01 
Racer 0.955 3.82E-02 Chronic NOAEL as potassium 

selenate to rats x 0.2 

Kestrel 0.654 3.27E-01 Chronic NOAEL as sodium 

Gr. Blue Heron 1.181 5.91E-01 selenite to mallards 
Kingfisher 0.681 3A1 E-01 

Mallard 1.019 5.10E-01 
Robin 0.599 3.00E-01 

Marsh Wren OA06 2.03E-01 

Cottontail 0.929 1.49E+02 Chronic NOAEL as zinc oxide 
Prairie Vole 1.139 1.82E+02 to rats 

Red Fox 0.858 1.37E+02 
Raccoon 0.843 1.35E+02 
Muskrat 0.924 1A8E+02 
Racer 0.955 3.06E+01 Chronic NOAEL as zinc oxide 

to rats x 0.2 

Kestrel 0.596 8.64E+00 Chronic NOAEL as zinc sulfate 
Gr. Blue Heron 1.075 1.56E+01 to chickens 

Kingfisher 0.620 9.00E+00 
Mallard 0.928 1.35E+01 
Robin 0.546 7.92E+00 

Marsh Wren 0.369 5.36E+00 

Cottontail 0.929 5.57E+00 L050 to rats (intraperitoneal) x 
Prairie Vole 1.139 6.83E+00 0.01 

Red Fox 0.858 5.15E+00 
Raccoon 0.843 5.06E+00 

Muskrat 0.924 5.55E+00 
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STUDY ENDPOINT REFERENCE 

I I 

Reproduction--reduced litter Rosenfeld & Beath, 1954 as 
size, reduced fertility, reduced cited in Sample et. aI., 1996 
survival 

Reproduction--reduced litter TNRCC comment, September 
size, reduced fertility, reduced 18,2000 
survival 
Reproduction--reduced Heinz et. aI., 1987 as cited in 
survival Sample et. aI., 1996 

-

Reproduction--reduced fetal Schlicker & Cox, 1968 as cited in 
growth rate Sample et. aI., 1996 

Reproduction--reduced fetal TNRCC comment, September 

growth rate 18,2000 

Reproduction--reduced egg Stahl et. aI., 1990 as cited in 
hatchability Sample et. aI., 1996 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 
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NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

Rat 1.2 

Mallard 22.4 

Acenaphthylene Mouse 17.6 

Mouse 3.52 

Mallard 22.4 

Anthracene Mouse 170 

Mouse 34 

Mallard 22.4 

Benzo(a)anthracene I Rat I 2 

corpus trY table-3.xls/NOAELs 

ENDPOINT 
SPECIES 

Racer 

Kestrel 
Gr. Blue Heron 

Kinqfisher 
Mallard 
Robin 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER,a) (mg/kg-day) STUDY BASIS 

0.955 1.15E+00 LD50 to rats (intraperitoneal) x 
0.01 x 0.2 

0.654 1.47E+01 Chronic LOAEL to mallards as 
1.181 2.65E+01 naphthalene x 0.1 
0.681 1.53E+01 
1.019 2.28E+01 
0.599 1.34E+01 
0.406 9.09E+00 

0.801 1.41 E+01 LD50 to mice x 0.01 

0.983 1.73E+01 
0.740 1.30E+01 
0.728 1.28E+01 
0.798 1.40E+01 
0.824 2.90E+00 LD50 to mice x 0.01 x 0.2 

0.654 1.47E+01 Chronic LOAEL to mallards as 

1.181 2.65E+01 naphthalene x 0.1 
0.681 1.53E+01 
1.019 2.28E+01 
0.599 1.34E+01 
0.406 9.09E+00 

0.801 1.36E+02 LD to mice x 0.01 
0.983 1.67E+02 
0.740 1.26E+02 
0.728 1.24E+02 
0.798 1.36E+02 
0.824 2.80E+01 LD to mice x 0.01 x 0.2 

0.654 1.47E+01 Chronic LOAEL to mallards as 

STUDY ENDPOINT 

Mortality 

Increased liver weights and 
blood flow to liver 

Mortality 

Mortality 

Increased liver weights and 
blood flow to liver 

Mortality 

Mortality 

Increased liver weights and 

Gr. Blue Heron 1.181 2.65E+01 naphthalene x 0.1 blood flow to liver 
Kingfisher 0.681 1.53E+01 

Mallard 1.019 2.28E+01 
Robin 0.599 1.34E+01 

Marsh Wren 0.406 9.09E+00 

Cottontail 0.929 1.86E+00 LDSO to rats (intravenously) x IMortality 
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REFERENCE 

TNRCC comment, September 
18,2000 
Patton and Dieter, 1980 

Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

TNRCC comment, September 
18,2000 
Patton and Dieter, 1980 

Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

TNRCC comment, September 
18,2000 
Patton and Dieter, 1980 

IMolecular Pharmocology, 1968 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Rat 0.4 Racer 

Chicken 0.0079 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Benzo(a)pyrene Mouse 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Benzo(ghi)perylene Mouse 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 

Gr. Blue Heron 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(al (mg/kg-day) STUDY BASIS 

1.139 2.28E+00 0.01 
0.858 1.72E+00 
0.843 1.69E+00 
0.924 1.85E+00 
0.955 3.82E-01 LD50 to rats (intravenously) x 

0.01 x 0.2 
0.998 7.89E-03 LD50 to chicken embryo x 0.01 
1.802 1.42E-02 
1.040 8.21 E-03 
1.555 1.23E-02 
0.914 7.22E-03 
0.619 4.89E-03 

0.801 8.01E-01 Chronic LOAEL to mouse x 0.1 
0.983 9.83E-01 
0.740 7.40E-01 
0.728 7.28E-01 
0.798 7.98E-01 
0.824 1.65E-01 Chronic LOAEL to mouse x 0.1 

x 0.2 

0.998 9.98E-03 Acute NOAEL to chicken 
1.802 1.80E-02 embryo x 0.1 

1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 8.01E-01 Chronic LOAEL to mouse as 
0.983 9.83E-01 benzo(a)pyrene x 0.1 

0.740 7.40E-01 
0.728 7.28E-01 
0.798 7.98E-01 
0.824 1.65E-01 Chronic LOAEL to mouse as 

benzo(a)pyrene x 0.1 x 0.2 

0.998 9.98E-03 NOAEL to chicken embryo as 

1.802 1.80E-02 benzo(a)pyrene 
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STUDY ENDPOINT REFERENCE 

as cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Mortality Brunstrom et. aI., 1991 

Reproduction--reduced Mackenzie & Angevine, 1981 as 
pregnancy rates and cited in Sample et. aI., 1996 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified Brunstrom et. aI., 1991 

Reproduction--reduced Mackenzie & Angevine, 1981 as 
pregnancy rates and cited in Sample et. aI., 1996 

percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 

Unspecified Brunstrom et. aI., 1991 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Benzo(b)fluoranthene Mouse 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Benzo(k)fluoranthene Mouse 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Benzoic Acid 

I 
Rat 

I 
17 I Cottontail 

Prairie Vole 

Red Fox 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a, (mg/kg-day) STUDY BASIS 

1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 8.01E-01 Chronic NOAEL for 
0.983 9.83E-01 benzo(a)pyrene 
0.740 7.40E-01 
0.728 7.28E-01 
0.798 7.98E-01 
0.824 1.65E-01 Chronic NOAEL for 

benzo(a)pyrene x 0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 
1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 8.01E-01 Chronic NOAEL for 
0.983 9.83E-01 benzo(a)pyrene 
0.740 7.40E-01 
0.728 7.28E-01 
0.798 7.98E-01 
0.824 1.65E-01 Chronic NOAEL for 

benzo(a)pyrene x 0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 
1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

I 0.929 1.58E+01 LD50 to rats x 0.01 

1.139 1.94E+01 

0.858 1.46E+01 

Page 7 of 18 

STUDY ENDPOINT REFERENCE 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA, 1993 

I Mortality l;iI and Hazardous Materials 
Technical Assistance Database, 

2000 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Raccoon 
Muskrat 

Rat 3.4 Racer 

Rat 3.4 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Bis(2-ethylhexyl)phthalate Mouse 18.3 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 3.66 Racer 

Dove 1.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Butylbenzylphthalate Rat 23.3 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 4.66 Racer 

Dove 0.11 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

corpus trv table-3.xls/NOAELs 

APPENDIX J 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

0.843 1.43E+01 
0.924 1.57E+01 
0.955 3.25E+00 LD50 to rats x 0.01 x 0.2 

0.928 3.15E+00 LD50 to rats x 0.01 x 0.2 
1.141 3.88E+00 
0.941 3.20E+00 
1.083 3.68E+00 
0.900 3.06E+00 
0.785 2.67E+00 

7.091 1.30E+02 Chronic NOAEL to mouse 
1.165 2.13E+01 

14.306 2.62E+02 
16.667 3.05E+02 
7.399 1.35E+02 
5.525 2.02E+01 Chronic NOAEL to mouse x 0.2 

0.950 1.05E+00 Chronic NOAEL to ringed dove 
1.715 1.89E+00 
0.989 1.09E+00 
1.480 1.63E+00 
0.870 9.57E-01 
0.589 6.48E-01 

0.929 2.16E+01 L050 to rats x 0.01 
1.139 2.65E+01 
0.858 2.00E+01 
0.843 1.96E+01 
0.924 2.15E+01 

0.955 4.45E+00 L050 to rats x 0.01 x 0.2 

0.950 1.05E-01 Chronic LOAEL as di-n-
1.715 1.89E-01 butylphthalate to ringed dove x 
0.989 1.09E-01 0.1 
1.480 1.63E-01 

0.870 9.57E-02 

0.589 6.48E-02 
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STUDY ENDPOINT REFERENCE 

Mortality TNRCC comment, September 
18,2000 

Mortality TNRCC comment, September 
18,2000 

Reproduction Lamb et. aI., 1987 as cited in 
Sample et. aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Reproduction Peakall, 1974 as cited in Sample 
et. aI., 1996 

Mortality IARC Monographs on the 
Evaluation of Carcinogenic Risk 
of Chemicals to man, 1982 as 
Cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Reproduction--reduced Peakall, 1974 as cited in Sample 
eggshell thickness and water et. aI., 1996 
permeability of the shell 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Carbazole Rat 50 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 10 Racer 

Chicken 0.01 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Chlorobenzene Mouse 14.4 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 2.88 Racer 

Mouse 2.88 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Chrysene Mouse 1 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 

corpus trY table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(al (mg/kg-day) STUDY BASIS 

0.929 4.64E+01 LD50 to rat x 0.01 
1.139 5.69E+01 
0.858 4.29E+01 
0.843 4.22E+01 
0.924 4.62E+01 
0.955 9.55E+00 LD50 to rat x 0.01 x 0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 
1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 1.15E+01 LD50 to mice x 0.01 
0.983 1.42E+01 
0.740 1.07E+01 
0.728 1.05E+01 
0.798 1.15E+01 
0.824 2.37E+00 LD50 to mice x 0.01 x 0.2 

1.102 3.17E+00 LD50 to mice x 0.01 x 0.2 

1.355 3.90E+00 
1.118 3.22E+00 
1.287 3.71E+00 
1.068 3.08E+00 
0.932 2.68E+00 

0.801 8.01E-01 Chronic NOAEL for 

0.983 9.83E-01 benzo(a)pyrene 
0.740 7.40E-01 
0.728 7.28E-01 
0.798 7.98E-01 
0.824 1.65E-01 Chronic NOAEL for 

benzo(a)pyrene x 0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 
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STUDY ENDPOINT REFERENCE 

Mortality Budavari, 1989 

Mortality TNRCC comment, September 
18,2000 

Unspecified USEPA,1993 

Mortality HSDB,2001 

Mortality TNRCC comment, September 
18,2000 

Mortality TNRCC comment, September 
18,2000 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 

Unspecified USEPA,1993 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Gr. Blue Heron 
Kingfisher 

Mallard 
Robin 

Marsh Wren 

Dibenz(a,h)anthracene Mouse 1 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 0.2 Racer 

Chicken 0.01 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Dibenzofuran Mouse 20 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 4 Racer 

Mallard 22.4 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

1,2-Dichlorobenzene 

I 

Rat 

I 

18.8 I Cottontail 
Prairie Vole 

I Red Fox 

corpus Irv lable-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 8.01E-01 NOAEL as benzo(a)pyrene to 
0.983 9.83E-Ol mouse 
0.740 7.40E-Ol 
0.728 7.28E-Ol 
0.798 7.98E-Ol 
0.824 1.65E-Ol NOAEL as benzo(a)pyrene to 

mouse x 0.2 

0.998 9.98E-03 NOAEL as benzo(a)pyrene to 
1.802 1.80E-02 chicken embryo 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 1.60E+01 LD50 to mice (intraperitoneal) 
0.983 1.97E+01 as fluorene x 0.01 
0.740 1.48E+Ol 
0.728 1.46E+Ol 
0.798 1.60E+Ol 
0.824 3.30E+00 LD50 to mice (intraperitoneal) 

as fluorene x 0.01 x 0.2 
0.654 1.47E+Ol Chronic LOAEL to mallards as 
1.181 2.65E+Ol naphthalene x 0.1 

0.681 1.53E+Ol 
1.019 2.28E+Ol 
0.599 1.34E+01 
0.406 9.09E+00 

0.929 1.75E+01 Chronic LOAEL 10 rat x 0.1 

1.139 2.14E+01 

0.858 1.61E+01 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Mortality Pharmaceutical Chemistry 
Journal, 1985 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Increases. 
I~idney and liver weight rSDB,2001 
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NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Raccoon 
Muskrat 

Rat 3.76 Racer 

Rat 3.76 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

1,4-Dichlorobenzene Rat 5 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 1 Racer 

Rat 1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Diethyl phthalate Mouse 4583 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 916.6 Racer 

Chicken 85 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.843 1.59E+01 
0.924 1.74E+01 
0.955 3.59E+00 Chronic LOAEL to rat x 0.1 x 

0.2 
0.928 3.49E+00 Chronic LOAEL to rat x 0.1 x 
1.141 4.29E+00 0.2 
0.941 3.54E+00 
1.083 4.07E+00 
0.900 3.38E+00 
0.785 2.95E+00 

0.929 4.64E+00 LD50 to rat x 0.01 
1.139 5.69E+00 
0.858 4.29E+00 
0.843 4.22E+00 
0.924 4.62E+00 
0.955 9.55E-01 LD50 to rat x 0.01 x 0.2 

0.928 9.28E-01 LD50 to rat x 0.01 x 0.2 
1.141 1.14E+00 
0.941 9.41E-01 
1.083 1.08E+00 
0.900 9.00E-01 
0.785 7.85E-01 

0.351 1.61E+03 Chronic NOAEL to mouse 
0.922 4.22E+03 
0.241 1.10E+03 
0.222 1.02E+03 
0.343 1.57E+03 

0.401 3.67E+02 Chronic NOAEL to mouse x 0.2 

0.596 5.06E+01 LD50 to chicken as 
1.075 9.14E+01 dimethyl phthalate x 0.01 
0.620 5.27E+01 
0.928 7.89E+01 
0.546 4.64E+01 

0.369 3.14E+01 
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STUDY ENDPOINT REFERENCE 

Kidney and liver weight TNRCC comment, September 
increases. 18,2000 
Kidney and liver weight TNRCC comment, September 
increases. 18,2000 

Mortality HSDB,2001 

Motality TNRCC comment, September 
18,2000 

Kidney and liver weight TNRCC comment, September 
increases. 18,2000 

Reproduction Lamb e\. aI., 1987 as cited in 
Sample e\. aI., 1996 

Reproduction TNRCC comment, September 

18,2000 
Mortality Journal of Pharmacology and 

Experimental Therapeutics, 1948 
as cited in RTECS, 2000 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Di-n-butylphthalate Mouse 550 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 110 Racer 

Dove 0.11 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

cis-1,2-Dichloroethylene Mouse 45.2 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 9.04 Racer 

Mouse 9.04 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Fluorene Mouse 20 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 4 Racer 

corpus trv table-3.xls/NOAELs 

APPENDIX J 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a, (mg/kg-day) STUDY BASIS 

3.570 1.96E+03 Chronic NOAEL to mice 
1.104 6.07E+02 
5.633 3.10E+03 
6.221 3.42E+03 
3.670 2.02E+03 
3.036 3.34E+02 Chronic NOAEL to mice x 0.2 

0.950 1.05E-01 Chronic LOAEL to ringed dove 
1.715 1.89E-01 x 0.1 
0.989 1.09E-01 
1.480 1.63E-01 
0.870 9.57E-02 
0.589 6.48E-02 

3.570 1.61E+02 Subchronic NOAEL to mouse x 
1.104 4.99E+01 0.1 
5.633 2.55E+02 
6.221 2.81 E+02 
3.670 1.66E+02 
3.036 2.74E+01 Subchronic NOAEL to mouse x 

0.1 x 0.2 

1.102 9.96E+00 Subchronic NOAEL to mouse x 
1.355 1.22E+01 0.1 x 0.2 
1.118 1.01E+01 
1.287 1.16E+01 
1.068 9.65E+00 
0.932 8.43E+00 

0.801 1.60E+01 LD50 to mice (intraperitoneal) x 
0.983 1.97E+01 0.01 
0.740 1.48E+01 
0.728 1.46E+01 
0.798 1.60E+01 

0.824 3.30E+00 L050 to mice (intraperitoneal) x 

0.01 x 0.2 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced litters; Lamb et. aI., 1987 as cited in 
reduced survivorship Sample et. aI., 1996 

Reproduction--reduced litters; TNRCC comment, September 
reduced survivorship 18,2000 
Reproduction--reduced Peakall, 1974 as cited in Sample 
eggshell thickness and water et. aI., 1996 
permeability of the shell 

Change in body weight, organ Palmer, et. aI., as cited in 
weight, blood chemistry and Sample et. aI., 1996 
hepatic function 

Change in body weight, organ TNRCC comment, September 
weight, blood chemistry and 18,2000 
hepatic function 

Change in body weight, organ TNRCC comment, September 
weight, blood chemistry and 18,2000 
hepatic function 

Mortality Pharmaceutical Chemistry 
Journal, 1985 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 

18,2000 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mglkg-day) 

Mallard 22.4 

Fluoranthene Rat 20 

Rat 4 

Chicken 0.01 

Indeno(1,2,3-cd)pyrene Mouse 1 

Mouse 0.2 

Chicken 0.01 

Methylene Chloride 

I 
Rat 

I 
5.85 

corpus trY table-3.xls/NOAELs 

ENDPOINT 
SPECIES 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Cottontail 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mglkg-day) STUDY BASIS 

0.654 1.47E+Ol Chronic LOAEL to mallards as 
1.181 2.65E+Ol naphthalene x 0.1 
0.681 1.53E+Ol 
1.019 2.28E+Ol 
0.599 1.34E+Ol 
0.406 9.09E+00 

0.929 1.86E+Ol LD50 to rats x 0.01 
1.139 2.28E+Ol 
0.858 1.72E+Ol 
0.843 1.69E+01 
0.924 1.85E+01 
0.955 3.82E+00 LD50 to rats x 0.01 x 0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 
1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.801 8.01E-Ol NOAEL for benzo(a)pyrene 
0.983 9.83E-Ol 
0.740 7.40E-Ol 
0.728 7.28E-Ol 
0.798 7.98E-Ol 
0.824 1.65E-Ol NOAEL for benzo(a)pyrene x 

0.2 

0.998 9.98E-03 NOAEL for benzo(a)pyrene 

1.802 1.80E-02 
1.040 1.04E-02 
1.555 1.55E-02 
0.914 9.14E-03 
0.619 6.19E-03 

0.929 5.43E+00 Chronic NOAEL to rat 

Prairie Vole I 1.139 6.66E+00 
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STUDY ENDPOINT REFERENCE 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality American Industrial Hygiene 
Association Journal, 1962 as 
cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Unspecified USEPA,1993 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

I Liver histology I~CA, 1982 as cited in Sample 
et. al. 1996 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Red Fox 
Raccoon 
Muskrat 

Rat 1.17 Racer 

Rat 1.17 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Naphthalene Rat 4.9 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 0.98 Racer 

Mallard 22.4 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Robin 
Marsh Wren 

Pentachlorophenol Rat 0.24 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 

Muskrat 
Rat 0.048 Racer 

Quail 4.1 Kestrel 
Gr. Blue Heron 

Kingfisher 

Mallard 

Robin 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.858 5.02E+00 
0.843 4.93E+00 
0.924 5.41E+00 
0.955 1.12E+00 Chronic NOAEL to rat x 0.2 

0.928 1.09E+00 Chronic NOAEL to rat x 0.2 
1.141 1.33E+00 
0.941 1.10E+00 
1.083 1.27E+00 
0.900 1.05E+00 

0.785 9.18E-01 

0.929 4.55E+00 LD50 to rats x 0.01 
1.139 5.58E+00 
0.858 4.20E+00 
0.843 4.13E+00 
0.924 4.53E+00 

0.955 9.36E-01 LD50 to rats x 0.01 x 0.2 

0.654 1.47E+01 Chronic LOAEL to mallards x 
1.181 2.65E+01 0.1 
0.681 1.53E+01 
1.019 2.28E+01 

0.599 1.34E+01 

0.406 9.09E+00 

1.530 3.67E-01 Chronic NOAEL to rats 
0.473 1.14E-01 
2.414 5.79E-01 
2.665 6.40E-01 

1.573 3.77E-01 

1.301 6.24E-02 Chronic NOAEL to rats x 0.2 

0.956 3.92E+00 LD50 to Japanese quail x 0.01 
1.726 7.08E+00 
0.996 4.08E+00 

1.490 6.11E+00 

0.876 3.59E+00 
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STUDY ENDPOINT REFERENCE 

Liver histology TNRCC comment, September 
18,2000 

Liver histology TNRCC comment, September 
18,2000 

Mortality Toxicometric Parameters of 
Industrial Toxic Chemicals Under 
Single Exposure, 1982 as cited 
in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Reproduction Schwetz et. aI., 1978 as cited in 
Sample et. aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Mortality Hill & Camardese, 1986 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

I I 
Phenanthrene Mouse 7 

Mouse 1.4 

Mallard 22.4 

pyrene Rat 27 

Rat 5.4 

Mallard 22.4 

Toluene Mouse 26 

Mouse 5.2 

Mouse 5.2 

corpus try table-3.xls/NOAELs 

ENDPOINT 
SPECIES 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

Marsh Wren I 0.593 J 2.43E+00 I 

Cottontail 0.801 5.61E+00 LD50 to mice x 0.01 
Prairie Vole 0.983 6.88E+00 

Red Fox 0.740 5.18E+00 
Raccoon 0.728 5.09E+00 
Muskrat 0.798 5.58E+00 
Racer 0.824 1.15E+00 LD50 to mice x 0.01 x 0.2 

Kestrel 0.654 1.47E+01 Chronic LOAEL to mallards as 

Gr. Blue Heron 1.181 2.65E+01 naphthalene x 0.1 
Kingfisher 0.681 1.53E+01 
Mallard 1.019 2.28E+01 
Robin 0.599 1.34E+01 

Marsh Wren 0.406 9.09E+00 

Cottontail 0.929 2.51E+01 L050 to rats x 0.01 

Prairie Vole 1.139 3.08E+01 
Red Fox 0.858 2.32E+01 
Raccoon 0.843 2.28E+01 
Muskrat 0.924 2.50E+01 
Racer 0.955 5.16E+00 LD50 to rats x 0.01 x 0.2 

Kestrel 0.654 1.47E+01 Chronic LOAEL to mallards as 
Gr. Blue Heron 1.181 2.65E+01 naphthalene x 0.1 

Kingfisher 0.681 1.53E+01 
Mallard 1.019 2.28E+01 
Robin 0.599 1.34E+01 

Marsh Wren 0.406 9.09E+00 

Cottontail 0.801 2.08E+01 Chronic LOAEL to mice x 0.1 
Prairie Vole 0.983 2.56E+01 

Red Fox 0.740 1.92E+01 
Raccoon 0.728 1.89E+01 
Muskrat 0.798 2.07E+01 
Racer 0.824 4.29E+00 Chronic LOAEL to mice x 0.1 x 

0.2 

Kestrel 1.102 5.73E+00 Chronic LOAEL to mice x 0.1 x 
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STUDY ENDPOINT REFERENCE 

I I 

Mortality Hygiene and Sanitation, USSR, 
1964 as cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Reproduction Nawrot and Staples, 1979 as 
cited in Sample et aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Reproduction TNRCC comment, September 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

Vinyl Chloride Rat 0.17 

Rat 0.034 

Rat 0.034 

ec.6li 
Aroclor-1254 Mink 0.14 

Mink 0.028 

Pheasant 0.18 

Aroclor-1260 

I 

Mink 

I 

0.14 

corpus trv table-3.xls/NOAELs 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 

ENDPOINT WEIGHT SPECIES TEST SPECIES 
SPECIES MUL T1PLlER1a) (mg/kg-day) STUDY BASIS 

Gr. Blue Heron 1.355 7.05E+00 0.2 
Kingfisher 1.118 5.81E+00 
Mallard 1.287 6.69E+00 
Robin 1.068 5.55E+00 

Marsh Wren 0.932 4.85E+00 

Cottontail 0.929 1.58E-01 Chronic LOAEL to rat x 0.1 
Prairie Vole 1.139 1.94E-01 

Red Fox 0.858 1.46E-01 
Raccoon 0.843 1.43E-01 
Muskrat 0.924 1.57E-01 
Racer 0.955 3.25E-02 Chronic LOAEL to rat x 0.1 x 

0.2 
Kestrel 0.928 3.15E-02 Chronic LOAEL to rat x 0.1 x 

Gr. Blue Heron 1.141 3.88E-02 0.2 
Kingfisher 0.941 3.20E-02 

Mallard 1.083 3.68E-02 

Robin 0.900 3.06E-02 
Marsh Wren 0.785 2.67E-02 

Cottontail 0.989 1.38E-01 Chronic NOAEL to minks 
Prairie Vole 1.213 1.70E-01 

Red Fox 0.914 1.28E-01 
Raccoon 0.898 1.26E-01 
Muskrat 0.984 1.38E-01 
Racer 1.017 2.85E-02 Chronic NOAEL to minks x 0.2 

Kestrel 0.654 1.18E-01 Chronic LOAEL to ring-necked 
Gr. Blue Heron 1.181 2.13E-01 pheasant x 0.1 

Kingfisher 0.681 1.23E-01 

Mallard 1.019 1.83E-01 
Robin 0.599 1.08E-01 

Marsh Wren 0.406 7.30E-02 

Cottontail 1 0.989 1 1.38E-01 IChronic NOAEL for Arochlor-

Prairie Vole 1 1.213 1 1.70E-01 11254 to minks 

Red Fox 1 0.914 1 1.28E-01 1 

Page 16 of 18 

STUDY ENDPOINT REFERENCE 

18,2000 

Longevity, mortality Feron, et. aI., 1981 as cited in 
Sample et. aI., 1996 

Longevity, mortality TNRCC comment, September 
18,2000 

Longevity, mortality TNRCC comment, September 
18,2000 

Reproduction--reduced Aulerich & Ringer, 1977 as cited 
survivorship in Sample et. aI., 1996 

Reproduction--reduced TNRCC comment, September 
survivorship 18,2000 
Reproduction--reduced egg Dahlgreen et. aI., 1972 as cited 
hatchability in Sample et. aI., 1996 

survivorship 
I Heproduction--reduced 

in Sample et. aI., 1996 
IAulerich & Ringer, 1977 as cited 

8/16/2001 



NOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Raccoon 
Muskrat 

Mink 0.028 Racer 

Pheasant 0.18 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

APPENDIXJ 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER{a) (mg/kg-day) STUDY BASIS 

0.898 1.26E-01 
0.984 1.38E-01 
1.017 2.85E-02 Chronic NOAEL for Arochlor-

1254 to minks x 0.2 
0.654 1.18E-01 Chronic LOAEL for Arochlor-
1.181 2.13E-01 1254 to ring-necked pheasant x 
0.681 1.23E-01 0.1 
1.019 1.83E-01 
0.599 1.08E-01 
0.406 7.30E-02 

(a) Body weight multipliers were calculated as follows: 

corpus trv table-3.xls/NOAELs 

NOAELw =NOAEL, x body weight multiplier 

where: NOAELw = No Observed Adverse Effect Level for the endpoint (wildlife) species 

NOAEL, = No Observed Adverse Effect Level for the test species 

Body weight multiplier = (BW,/BWw) 1-b 

where: BW, = Body weight of the test species 

BWw = Body weight of the endpoint (wildlife) species 

b = allometric scaling factor (see Tables 7-2 and 7-3) 

Applicable body weights are as follows: 
Wildlife Species' 
raccoon = 6 kg 
muskrat = 1.3 kg 
cottontail = 1.2 kg 
prairie vole = 0.04 kg 
red fox = 4.5 kg 
racer = 0.75 kg 

kestrel = 0.12 kg 
mallard = 1.1 kg 
kingfisher =0.147 kg 
great blue heron = 2.3 kg 
marsh wren = 0.011 kg 

Test Species' 
rat = 0.35 kg 
mouse = 0.03 kg 
mink = 1 kg 
ringed dove = 0.155 kg 
mallard = 1.0 kg 
I-day chicks = 0.121 kg 
black duck = 1.25 kg 
Japanese quail = 0.15 kg 
chicken = 1.6 kg 
ducklings = 0.782 kg 
ring-necked pheasant = 1 kg 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced TNRCC comment, September 
survivorship 18,2000 
Reproduction--reduced egg Dahlgreen et. aI., 1972 as cited 
hatchability in Sample et. aI., 1996 

8/16/2001 



CONSTITUENT 

ND - Not determined 
NA - Not Applicable 

corpus Irv lable-3.xls/NOAELs 

TEST 
SPECIES 

NOAEL 
FOR TEST 
SPECIES ENDPOINT 

(mg/kg-day) SPECIES 

APPENDIX J 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS NOAELs 

ESTIMATED 
NOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 
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STUDY ENDPOINT REFERENCE 
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APPENDIXJ 
TABLE 2 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI 

DEFAULT ALLOMETRIC CONVERSION FACTORS FOR CALCULATING NOAELs 

Cgnversign (test sge~ies tg endggint sgecies) BWt BW", .b. Myltiglier 

Mammals 
mink to cottontail 1.2 0.94 0.989 
mink to prairie vole 0.04 0.94 1.213 
mink to red fox 4.5 0.94 0.914 
mink to raccoon 6 0.94 0.898 
mink to muskrat 1.3 0.94 0.984 
mink to racer 0.75 0.94 1.017 
mouse to cottontail 0.03 1.2 0.94 0.801 
mouse to prairie vole 0.03 0.04 0.94 0.983 
mouse to red fox 0.03 4.5 0.94 0.740 
mouse to raccoon 0.03 6 0.94 0.728 
mouse to muskrat 0.03 1.3 0.94 0.798 
mouse to racer 0.03 0.75 0.94 0.824 
rat to cottontail 0.35 1.2 0.94 0.929 
rat to prairie vole 0.35 0.04 0.94 1.139 
rat to red fox 0.35 4.5 0.94 0.858 
rat to raccoon 0.35 6 0.94 0.843 
rat to muskrat 0.35 1.3 0.94 0.924 
rat to racer 0.35 0.75 0.94 0.955 

.6.ird.s 
black duck to kestrel 1.25 0.12 1.2 0.626 
black duck to great blue heron 1.25 2.3 1.2 1.130 
black duck to kingfisher 1.25 0.147 1.2 0.652 
black duck to mallard 1.25 1.1 1.2 0.975 
black duck to robin 1.25 0.0773 1.2 0.573 
black duck to marsh wren 1.25 0.011 1.2 0.388 
chick to kestrel 0.121 0.12 1.2 0.998 
chick to great blue heron 0.121 2.3 1.2 1.802 
chick to kingfisher 0.121 0.147 1.2 1.040 
chick to mallard 0.121 1.1 1.2 1.555 
chick to robin 0.121 0.0773 1.2 0.914 
chick to marsh wren 0.121 0.011 1.2 0.619 
chicken to kestrel 1.6 0.12 1.2 0.596 
chicken to great blue heron 1.6 2.3 1.2 1.075 
chicken to kingfisher 1.6 0.147 1.2 0.620 
chicken to mallard 1.6 1.1 1.2 0.928 
chicken to robin 1.6 0.0773 1.2 0.546 
chicken to marsh wren 1.6 0.011 1.2 0.369 
Japanese quail to kestrel 0.15 0.12 1.2 0.956 
Japanese quail to great blue heron 0.15 2.3 1.2 1.726 
Japanese quail to kingfisher 0.15 0.147 1.2 0.996 
Japanese quail to mallard 0.15 1.1 1.2 1.490 
Japanese quail to robin 0.15 0.0773 1.2 0.876 
Japanese quail to marsh wren 0.15 0.011 1.2 0.593 
mallard ducklings to kestrel 0.782 0.12 1.2 0.687 
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APPENDIXJ 
TABLE 2 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI 

DEFAULT ALLOMETRIC CONVERSION FACTORS FOR CALCULATING NOAELs 

CQnversion (test sRe!<ies tQ endRQint sge!<ies) BWt BW", Q MultiRlier 

mallard ducklings to great blue heron 0.782 2.3 1.2 1.241 
mallard ducklings to kingfisher 0.782 0.147 1.2 0.716 
mallard ducklings to mallard 0.782 1.1 1.2 1.071 
mallard ducklings to robin 0.782 0.0773 1.2 0.629 
mallard ducklings to marsh wren 0.782 0.011 1.2 0.426 
mallard to kestrel 0.12 1.2 0.654 
mallard to great blue heron 2.3 1.2 1.181 
mallard to kingfisher 0.147 1.2 0.681 
mallard to mallard 1.1 1.2 1.019 
mallard to robin 0.0773 1.2 0.599 
mallard to marsh wren 0.011 1.2 0.406 
ringed dove to kestrel 0.155 0.12 1.2 0.950 
ringed dove to great blue heron 0.155 2.3 1.2 1.715 
ringed dove to kingfisher 0.155 0.147 1.2 0.989 
ringed dove to mallard 0.155 1.1 1.2 1.480 
ringed dove to robin 0.155 0.0773 1.2 0.870 
ringed dove to marsh wren 0.155 0.011 1.2 0.589 
ringed-necked pheasant to kestrel 0.12 1.2 0.654 
ringed-necked pheasant to great blue heron 2.3 1.2 1.181 
ringed-necked pheasant to kingfisher 0.147 1.2 0.681 
ringed-necked pheasant to mallard 1.1 1.2 1.019 
ringed-necked pheasant to robin 0.0773 1.2 0.599 
ringed-necked pheasant to marsh wren 0.011 1.2 0.406 

~ 
rat to kestrel 0.35 0.12 1.07 0.928 
rat to great blue heron 0.35 2.3 1.07 1.141 
rat to kingfisher 0.35 0.147 1.07 0.941 
rat to mallard 0.35 1.1 1.07 1.083 
rat to robin 0.35 0.0773 1.07 0.900 
rat to marsh wren 0.35 0.011 1.07 0.785 
mouse to kestrel 0.03 0.12 1.07 1.102 
mouse to great blue heron 0.03 2.3 1.07 1.355 
mouse to kingfisher 0.03 0.147 1.07 1.118 
mouse to mallard 0.03 1.1 1.07 1.287 
mouse to robin 0.03 0.0773 1.07 1.068 
mouse to marsh wren 0.03 0.011 1.07 0.932 

Where: 
BWt = Body weight of the test species 

BWw = Body weight of the endpoint (wildlife) species 

b = default allometric scaling factor (from Sample and Arenal, 1999) 

multiplier = (BWlBWw)1.b 

Note: The allometric scaling factor for mammals to birds was derived according to the following equation: 
b = (0.94 + 1.2) 12 = 1.07 
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APPENDIXJ 
TABLE 3 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI 

CHEMICAL-SPECIFIC ALLOMETRIC CONVERSION FACTORS FOR CALCULATING NOAELs 

Chemical 
Mammalian Avian Test Endpoint Specific 

COPC SF SF Species Species BWt BWw Multiplier 
Arsenic NA 2.08 mallard kestrel 0.12 0.101 
(as sodium arsenite) gr. blue heron 2.3 2.458 

kingfisher 0.147 0.126 
mallard 1.1 1.108 
robin 0.0773 0.063 

marsh wren 0.011 0.008 

Barium 0.746 NA rat cottontail 0.35 1.2 0.731 
(as barium chloride) prairie vole 0.35 0.04 1.735 

red fox 0.35 4.5 0.523 
raccoon 0.35 6 0.486 
muskrat 0.35 1.3 0.717 

racer 0.35 0.75 0.824 

Cadmium 0.893 NA rat cottontail 0.35 1.2 0.876 
(as cadmium chloride) prairie vole 0.35 0.04 1.261 

red fox 0.35 4.5 0.761 
raccoon 0.35 6 0.738 
muskrat 0.35 1.3 0.869 

racer 0.35 0.75 0.922 

Mercury 0.983 NA mink cottontail 1.2 0.997 
(as mercuric chloride) prairie vole 0.04 1.056 

red fox 4.5 0.975 
raccoon 6 0.970 
muskrat 1.3 0.996 

racer 0.75 1.005 

Bis(2-ethylhexyl)phthalate 1.531 NA mouse cottontail 0.03 1.2 7.091 
prairie vole 0.03 0.04 1.165 

red fox 0.03 4.5 14.306 
raccoon 0.03 6 16.667 
muskrat 0.03 1.3 7.399 

racer 0.03 0.75 5.525 

Diethyl phthalate 0.716 NA mouse cottontail 0.03 1.2 0.351 
prairie vole 0.03 0.04 0.922 

red fox 0.03 4.5 0.241 
raccoon 0.03 6 0.222 
muskrat 0.03 1.3 0.343 

racer 0.03 0.75 0.401 

Di-n-butylphthalate 1.345 NA mouse cottontail 0.03 1.2 3.570 
prairie vole 0.03 0.04 1.104 
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APPENDIXJ 
TABLE 3 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI 

CHEMICAL-SPECIFIC ALLOMETRIC CONVERSION FACTORS FOR CALCULATING NOAELs 

Mammalian Avian Test Endpoint 
COPC SF SF Species Species BWt 

red fox 0.03 
raccoon 0.03 
muskrat 0.03 

racer 0.03 

Pentachlorophenol 0.817 NA rat cottontail 0.35 
prairie vole 0.35 

red fox 0.35 
raccoon 0.35 
muskrat 0.35 

racer 0.35 

Where: 
BWt = Body weight of the test species 

BWw = Body weight of the endpoint (wildlife) species 

SF = chemical and class specific allometric scaling factor (from Sample and Arenal, 1999) 

multiplier = (BWtfBWw)1.SF 

corpus trY table-3.xls/Chem. Sp. Mult. Page 2 

Chemical 
Specific 

BWw Multiplier 
4.5 5.633 
6 6.221 

1.3 3.670 
0.75 3.036 

1.2 1.530 
0.04 0.473 
4.5 2.414 
6 2.665 

1.3 1.573 
0.75 1.301 
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LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

IIlIQBGAIlIICS 
Arsenic Mouse 1.26 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mouse 0.252 Racer 

Mallard 51 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Barium Rat 19.8 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 3.96 Racer 

Chicks 41.7 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cadmium Rat 10 Cottontail 
Prairie Vole 

Red Fox 

Raccoon 
Muskrat 

Rat 2 Racer 

Mallard 20 Kestrel 
Gr. Blue Heron 

Kingfisher 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAEL FOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TlPLIER(a) (mg/kg-day) STUDY BASIS 

0.801 1.01E+00 Chronic LOAEL as arsenite to 
0.983 1.24E+00 mouse 
0.740 9.33E-01 
0.728 9.17E-01 
0.798 1.00E+00 
0.824 2.08E-01 Chronic LOAEL as arsenite to 

mouse x 0.2 
0.101 5.17E+00 Chronic NOAEL as sodium 
2.458 1.25E+02 arsenite to mallards x 10 
0.126 6.43E+00 
1.108 5.65E+01 
0.008 3.91E-01 

0.731 1.45E+01 Chronic LOAEL as barium 
1.735 3.44E+01 ch loride to rat 
0.523 1.04E+01 
0.486 9.62E+00 
0.717 1.42E+01 
0.824 3.26E+00 Chronic LOAEL as barium 

chloride to rat x 0.2 
0.998 4.16E+01 Subchronic LOAEL as barium 
1.802 7.51E+01 hydroxide to chicks x 0.1 
1.040 4.34E+Ol 
1.555 6.48E+Ol 
0.619 2.58E+Ol 

0.876 8.76E+00 Chronic LOAEL as cadmium 
1.261 1.26E+01 chloride to rat 
0.761 7.61E+00 

0.738 7.38E+00 
0.869 8.69E+00 
0.922 1.84E+00 Chronic LOAEL as cadmium 

ch loride to rat x 0.2 

0.654 1.31 E+01 Chronic LOAEL as cadmium 
1.181 2.36E+Ol chloride to mallards 

0.681 1.36E+Ol 

Page 1 of 17 

STUDY ENDPOINT REFERENCE 

Reproduction--declining litter Schroeder & Mitchner, 1971 as 
sizes cited in Sample et. aI., 1996 

Reproduction--declining litter TNRCC comment, September 
sizes 18,2000 
Mortality USFWS, 1964 as cited in 

Sample et. aI., 1996 

Mortality Borzelleca et. aI., 1988 as cited 
in Sample et. aI., 1996 

Growth; cardiovascular TNRCC comment, September 
hypertension 18,2000 
Mortality Johnson et. aI., 1960 as cited in 

Sample et. aI., 1996 

Reproduction--reduced Sutou et. aI., 1980 as cited in 
implantations, reduced Sample et. aI., 1996 
survivorship 

Reproduction--reduced TNRCC comment, September 
implantations, reduced 18,2000 
survivorship 
Reproduction--reduced egg White & Finley, 1978 as cited in 
production Sample et. aI., 1996 
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LOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

I I 
Chromium (+3) Rat 27370 

Rat 5474 

Duck 5 

Copper Mink 15.14 

Mink 3.028 

Chick 61.7 

Lead Rat 80 

corpus trv table-3.xls/LOAELs 

ENDPOINT 
SPECIES 

Mallard 
Robin 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

I 1.019 I 2.04E+01 I 
I 0.599 I 1.20E+01 I 

Marsh Wren I 0.406 I 8.12E+00 I 

Cottontail 0.929 2.54E+04 Chronic NOAEL as Cr203 to 
Prairie Vole 1.139 3.12E+04 rats x 10 

Red Fox 0.858 2.35E+04 
Raccoon 0.843 2.31 E+04 
Muskrat 0.924 2.53E+04 
Racer 0.955 5.23E+03 Chronic NOAEL as Cr203 to 

rats x 10 x 0.2 

Kestrel 0.626 3.13E+00 Chronic LOAEL as CrK(S04h 
Gr. Blue Heron 1.130 5.65E+00 to black duck 

Kingfisher 0.652 3.26E+00 
Mallard 0.975 4.87E+00 
Robin 0.573 2.87E+00 

Marsh Wren 0.388 1.94E+00 

Cottontail 0.989 1.50E+01 Chronic LOAEL as copper 
Prairie Vole 1.213 1.84E+01 sulfate to mink 

Red Fox 0.914 1.38E+01 
Raccoon 0.898 1.36E+01 
Muskrat 0.984 1.49E+01 

Racer 1.017 3.08E+00 Chronic LOAEL as copper 
sulfate to mink x 0.2 

Kestrel 0.998 6.16E+01 Chronic LOAEL as copper 
Gr. Blue Heron 1.802 1.11E+02 oxide to chicks 

Kingfisher 1.040 6.41E+01 
Mallard 1.555 9.59E+01 
Robin 0.914 5.64E+01 

Marsh Wren 0.619 3.82E+01 

Cottontail 0.929 7.43E+01 Chronic LOAEL as lead acetate 
Prairie Vole 1.139 9.11E+01 to rats 

Red Fox 0.858 6.86E+01 
Raccoon 0.843 6.75E+01 
Muskrat 0.924 7.39E+01 

Page 2 of 17 

STUDY ENDPOINT REFERENCE 

I I 
Reproduction; longevity Ivankovic & Preussmann, 1975 

as cited in Sample, et. aI., 1996 

Reproduction; longevity TNRCC comment, September 
18,2000 

Reproduction--reduced Haseltine et. aI., unpublished 
duckling survival data as cited in Sample et. aI., 

1996 

Reproduction--reduced kit Aulerich et. aI., 1982 as cited in 
survivorship Sample et. aI., 1996 

Reproduction--reduced kit TNRCC comment, September 
survivorship 18,2000 
Reduced growth; mortality Mehring et. aI., 1960 as cited in 

Sample et. aI., 1996 

Reproduction--reduced weight Azar et. aI., 1973 as cited in 
and kidney damage Sample et. aI., 1996 
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LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Rat 16 Racer 

Quail 11.3 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Mercury Mink 10 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mink 2 Racer 

Quail 0.9 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Nickel Rat 80 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 16 Racer 

Mallard 107 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

0.955 1.53E+01 Chronic LOAEL as lead acetate 
to rats x 0.2 

0.956 1.08E+01 Chronic LOAEL as lead acetate 
1.726 1.95E+01 to Japanese Quail 
0.996 1.13E+01 
1A90 1.68E+01 
0.876 9.90E+00 
0.593 6.70E+00 

0.997 9.97E+00 Chronic NOAEL as mercuric 

1.056 1.06E+01 chloride to minks x 10 
0.975 9.75E+00 
0.970 9.70E+00 
0.996 9.96E+00 
1.005 2.01E+00 Chronic NOAEL as mercuric 

chloride to minks x 10 x 0.2 

0.956 8.61E-01 Chronic LOAEL as mercuric 

1.726 1.55E+00 chloride to Japanese Quail 
0.996 8.96E-01 
1A90 1.34E+00 
0.876 7.88E-01 
0.593 5.34E-01 

0.929 7A3E+01 Chronic LOAEL as nickel 

1.139 9.11E+01 sulfate hexahydrate to rats 

0.858 6.86E+01 
0.843 6.75E+01 
0.924 7.39E+01 
0.955 1.53E+01 Chronic LOAEL as nickel 

sulfate hexahydrate to rats x 

0.2 

0.654 7.00E+01 Chronic LOAEL as nickel 
1.181 1.26E+02 sulfate to mallard ducklings 
0.681 7.29E+01 
1.019 1.09E+02 
0.599 6A1E+01 

OA06 4.34E+01 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced weight TNRCC comment, September 
and kidney damage 18,2000 
Reproduction--reduced egg Edens et. aI., 1976 as cited in 

hatching success Sample, et. aI., 1996 

Reproduction--reduced kit Aulerich et. aI., 1974 as cited in 

weight Sample et. aI., 1996 

Reproduction--reduced kit TNRCC comment, September 
weight x 0.5 18,2000 
Reproduction--reduced fertility Hill & Schaffner, 1976 as cited in 

and hatchability Sample et. aI., 1996 

Reproduction--reduced Ambrose et; aI., 1976 as cited in 
offspring weight Sample et. aI., 1996 

Reproduction--reduced TNRCC comment, September 
offspring weight 18,2000 

Mortality; growth behavior Cain & Pfford, 1981 as cited in 
Sample et. aI., 1996 
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LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Selenium Rat 0.33 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 0.066 Racer 

Mallard 1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Zinc Rat 320 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 64 Racer 

Chicken 131 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

~ 
Acenaphthene Rat 60 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Rat 12 Racer 

Mallard 224 Kestrel 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.929 3.06E-01 Chronic LOAEL as potassium 
1.139 3.76E-01 selenate to rats 
0.858 2.83E-01 
0.843 2.78E-01 
0.924 3.05E-01 
0.955 6.30E-02 Chronic LOAEL as potassium 

selenate to rats x 0.2 

0.654 6.54E-01 Chronic LOAEL as sodium 
1.181 1.18E+00 selenite to mallards 
0.681 6.81E-01 
1.019 1.02E+00 
0.599 5.99E-01 
0.406 4.06E-01 

0.929 2.97E+02 Chronic LOAEL as zinc oxide 
1.139 3.64E+02 to rats 
0.858 2.75E+02 
0.843 2.70E+02 
0.924 2.96E+02 
0.955 6.11E+01 Chronic LOAEL as zinc oxide 

to rats x 0.2 
0.596 7.80E+01 Chronic LOAEL as zinc sulfate 
1.075 1.41E+02 to chickens 
0.620 8.13E+01 
0.928 1.22E+02 
0.546 7.15E+01 
0.369 4.84E+01 

0.929 5.57E+01 LD50 to rats (intraperitoneal) x 
1.139 6.83E+01 0.1 
0.858 5.15E+01 
0.843 5.06E+01 
0.924 5.55E+01 
0.955 1.15E+01 LD50 to rats (intraperitoneal) x 

0.1 x 0.2 

0.654 1.47E+02 Chronic LOAEL to mallards as 

Page 4 of 17 

STUDY ENDPOINT REFERENCE 

Reproduction--reduced litter Rosenfeld & Beath, 1954 as 
size, reduced fertility, reduced cited in Sample et. aI., 1996 
survival 

Reproduction--reduced litter TNRCC comment, September 
size, reduced fertility, reduced 18,2000 
survival 
Reproduction--reduced Heinz et. aI., 1987 as cited in 
survival Sample et. aI., 1996 

Reproduction--reduced fetal Schlicker & Cox, 1968 as cited in 
growth rate Sample et. aI., 1996 

Reproduction--reduced fetal TNRCC comment, September 
growth rate 18,2000 
Reproduction--reduced egg Stahl et. aI., 1990 as cited in 
hatchability Sample et. aI., 1996 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 

18,2000 

Increased liver weights and Patton and Dieter, 1980 
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LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Gr. Blue Heron 
Kingfisher 

Mallard 
Marsh Wren 

Acenaphthylene Mouse 176 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 35.2 Racer 

Mallard 224 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Anthracene Mouse 1700 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 340 Racer 

Mallard 224 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Benzo(a)anthracene Rat 20 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 4 Racer 

corpus trY table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

1.181 2.65E+02 naphthalene 
0.681 1.53E+02 
1.019 2.28E+02 
0.406 9.09E+01 

0.801 1.41E+02 LD50 to mice x 0.1 
0.983 1.73E+02 
0.740 1.30E+02 
0.728 1.28E+02 
0.798 1.40E+02 
0.824 2.90E+01 LD50 to mice x 0.1 x 0.2 

0.654 1.47E+02 Chronic LOAEL to mallards as 
1.181 2.65E+02 naphthalene 
0.681 1.53E+02 
1.019 2.28E+02 
0.406 9.09E+01 

0.801 1.36E+03 LD to mice x 0.1 
0.983 1.67E+03 
0.740 1.26E+03 
0.728 1.24E+03 
0.798 1.36E+03 
0.824 2.80E+02 LD to mice x 0.1 x 0.2 

0.654 1.47E+02 Chronic LOAEL to mallards as 
1.181 2.65E+02 naphthalene 
0.681 1.53E+02 
1.019 2.28E+02 
0.406 9.09E+01 

0.929 1.86E+01 LD50 to rats (intravenously) x 
1.139 2.28E+01 0.1 
0.858 1.72E+01 
0.843 1.69E+01 
0.924 1.85E+01 
0.955 3.82E+OO LD50 to rats (intravenously) x 

0.1 x 0.2 
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STUDY ENDPOINT REFERENCE 

blood flow to liver 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality Molecular Pharmocology, 1968 
as cited in RTECS, 2000 

Mortality TNRCC comment, September 

18,2000 
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LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Chicken 0.079 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Benzo(a)pyrene Mouse 10 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 2 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 

Mallard 
Marsh Wren 

Benzo(ghi)perylene Mouse 10 Cottontail 
Prairie Vole 

Red Fox 

Raccoon 
Muskrat 

Mouse 2 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 

Mallard 
Marsh Wren 

Benzo(b)fluoranthene Mouse 100 Cottontail 
Prairie Vole 

Red Fox 

Raccoon 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a) (mg/kg-day) STUDY BASIS 

0.998 7.89E-02 LD50 to chicken embryo x 0.1 
1.802 1.42E-01 
1.040 8.21E-02 
1.555 1.23E-01 
0.619 4.89E-02 

0.801 8.01 E+OO Chronic LOAEL to mouse 
0.983 9.83E+00 
0.740 7.40E+00 
0.728 7.28E+00 

0.798 7.98E+00 
0.824 1.65E+00 Chronic LOAEL to mouse x 0.2 

0.998 9.98E-02 NOAEL to chicken embryo x 10 
1.802 1.80E-01 
1.040 1.04E-01 

1.555 1.55E-01 

0.619 6.19E-02 

0.801 8.01E+00 Chronic LOAEL to mouse as 
0.983 9.83E+00 benzo(a)pyrene 
0.740 7.40E+00 

0.728 7.28E+00 

0.798 7.98E+00 

0.824 1.65E+00 Chronic LOAEL to mouse as 
benzo(a)pyrene x 0.2 

0.998 9.98E-02 LOAEL to chicken embryo as 
1.802 1.80E-01 benzo(a)pyrene 

1.040 1.04E-01 

1.555 1.55E-01 
0.619 6.19E-02 

0.801 8.01E+01 Chronic LOAEL for 
0.983 9.83E+01 benzo(a)pyrene x 10 

0.740 7.40E+01 

0.728 7.28E+01 
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STUDY ENDPOINT REFERENCE 

Mortality Brunstrom et. aI., 1991 

Reproduction--reduced Mackenzie & Angevine, 1981 as 
pregnancy rates and cited in Sample et. aI., 1996 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified Brunstrom et. aI., 1991 

Reproduction--reduced Mackenzie & Angevine, 1981 as 
pregnancy rates and cited in Sample et. aI., 1996 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified Brunstrom et. aI., 1991 

Reproduction--reduced USEPA,1993 
pregnancy rates and 

percentage of viable litters 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

Mouse 20 

Chicken 0.1 

Benzo(k)fluoranthene Mouse 1000 

Mouse 200 

Chicken 0.1 

Benzoic Acid Rat 170 

Rat 34 

Rat 34 

Bis(2-ethylhexyl)phthalate I Mouse I 183 I 

corpus trv table-3.xls/LOAELs 

ENDPOINT 
SPECIES 

Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER,a) (mg/kg-day) STUDY BASIS 

0.798 7.98E+Ol 
0.824 1.65E+Ol Chronic LOAEL for 

benzo(a)pyrene x lOx 0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-Ol 
1.040 1.04E-Ol 
1.555 1.55E-Ol 
0.619 6.19E-02 

0.801 8.01E+02 Chronic LOAEL for 
0.983 9.83E+02 benzo(a)pyrene x 100 
0.740 7.40E+02 
0.728 7.28E+02 
0.798 7.98E+02 
0.824 1.65E+02 Chronic LOAEL for 

benzo(a)pyrene x 100 x 0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-Ol 
1.040 1.04E-Ol 
1.555 1.55E-Ol 
0.619 6.19E-02 

0.929 1.58E+02 LD50 to rats x 0.1 
1.139 1.94E+02 
0.858 1.46E+02 
0.843 1.43E+02 
0.924 1.57E+02 
0.955 3.25E+Ol LD50 to rats x 0.1 x 0.2 

0.928 3.15E+01 LD50 to rats x 0.1 x 0.2 
1.141 3.88E+Ol 
0.941 3.20E+Ol 
1.083 3.68E+Ol 
0.785 2.67E+Ol 

Cottontail I 7.091 I 1.30E+03 IChronic LOAEL to mouse 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Mortality Oil and Hazardous Materials 
Technical Assistance Database, 
2000 

Mortality TNRCC comment, September 
18,2000 

Mortality TNRCC comment, September 
18,2000 

I Reproduction ILamb et. ai., 1987 as cited in 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mouse 36.6 Racer 

Dove 11 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Butylbenzylphthalate Rat 233 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 46.6 Racer 

Dove 1.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Carbazole Rat 500 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 100 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

corpus trY table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAEL FOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TlPLlER(a) (mg/kg-day) STUDY BASIS 

1.165 2.13E+02 
14.306 2.62E+03 
16.667 3.05E+03 
7.399 1.35E+03 
5.525 2.02E+02 Chronic LOAEL to mouse x 0.2 

0.950 1.05E+01 Chronic NOAEL to ringed dove 
1.715 1.89E+01 x10 
0.989 1.09E+01 
1.480 1.63E+01 
0.589 6.48E+00 

0.929 2.16E+02 LD50 to rats x 0.1 
1.139 2.65E+02 
0.858 2.00E+02 
0.843 1.96E+02 
0.924 2.15E+02 
0.955 4.45E+01 LD50 to rats x 0.1 x 0.2 

0.950 1.05E+00 Chronic LOAEL as di-n-
1.715 1.89E+00 butylphthalate to ringed dove 
0.989 1.09E+00 
1.480 1.63E+00 

0.589 6.48E-01 

0.929 4.64E+02 LD50 to rat x 0.1 
1.139 5.69E+02 
0.858 4.29E+02 
0.843 4.22E+02 
0.924 4.62E+02 

0.955 9.55E+01 LD50 to rat x 0.1 x 0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-01 
1.040 1.04E-01 
1.555 1.55E-01 
0.619 6.19E-02 
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STUDY ENDPOINT REFERENCE 

Sample et. aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Reproduction Peakall, 1974 as cited in Sample 
et. aI., 1996 

Mortality IARC Monographs on the 
Evaluation of Carcinogenic Risk 
of Chemicals to man, 1982 as 
Cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Reproduction--reduced Peakall, 1974 as cited in Sample 
eggshell thickness and water et. aI., 1996 
permeability of the shell 

Mortality Budavari, 1989 

Mortality TNRCC comment, September 
18,2000 

Unspecified USEPA,1993 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Chlorobenzene Mouse 144 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 28.8 Racer 

Mouse 28.8 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Chrysene Mouse 10 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 2 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Oibenz(a,h)anthracene Mouse 10 Cottontail 
Prairie Vole 

Red Fox 

Raccoon 
Muskrat 

Mouse 2 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(a, (mg/kg-day) STUDY BASIS 

0.801 1.15E+02 LD50 to mice x 0.1 
0.983 1.42E+02 
0.740 1.07E+02 
0.728 1.05E+02 
0.798 1.15E+02 
0.824 2.37E+01 L050 to mice x 0.1 x 0.2 

1.102 3.17E+01 L050 to mice x 0.1 x 0.2 
1.355 3.90E+01 
1.118 3.22E+01 
1.287 3.71E+01 
0.932 2.68E+01 

0.801 8.01E+00 LOAEL for benzo(a)pyrene 
0.983 9.83E+00 
0.740 7.40E+00 
0.728 7.28E+00 

0.798 7.98E+00 
0.824 1.65E+00 LOAEL for benzo(a)pyrene x 

1000 x 0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-01 
1.040 1.04E-01 
1.555 1.55E-01 
0.619 6.19E-02 

0.801 8.01E+00 LOAEL as benzo(a)pyrene to 
0.983 9.83E+00 mouse 
0.740 7.40E+00 

0.728 7.28E+00 

0.798 7.98E+00 
0.824 1.65E+00 LOAEL as benzo(a)pyrene to 

mousex 0.2 

0.998 9.98E-02 LOAEL as benzo(a)pyrene to 
1.802 1.80E-01 chicken embryo 

1.040 1.04E-01 
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STUDY ENDPOINT REFERENCE 

Mortality HSDB,2001 

Mortality TNRCC comment, September 
18,2000 

Mortality TNRCC comment, September 
18,2000 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Reproduction--reduced USEPA,1993 
pregnancy rates and 
percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

I I 
Dibenzofuran Mouse 200 

Mouse 40 

Mallard 224 

1,2-Dichlorobenzene Rat 188 

Rat 37.6 

Rat 37.6 

1 ,4-Dichlorobenzene Rat 50 

Rat 10 

Rat 10 

corpus try tabJe-3.xls/LOAELs 

ENDPOINT 
SPECIES 

APPENDIX J 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAEL FOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLIER(aJ (mg/kg-day) STUDY BASIS 

Mallard I 1.555 I 1.55E-01 I 
Marsh Wren 0.619 I 6.19E-02 I 

Cottontail 0.801 1.60E+02 LD50 to mice (intraperitoneal) 
Prairie Vole 0.983 1.97E+02 as fluorene x 0.1 

Red Fox 0.740 1.48E+02 
Raccoon 0.728 1.46E+02 
Muskrat 0.798 1.60E+02 
Racer 0.824 3.30E+01 LD50 to mice (intraperitoneal) 

as fluorene x 0.1 x 0.2 

Kestrel 0.654 1.47E+02 LOAEL to mallards as 
Gr. Blue Heron 1.181 2.65E+02 naphthalene 

Kingfisher 0.681 1.53E+02 
Mallard 1.019 2.28E+02 

Marsh Wren 0.406 9.09E+01 

Cottontail 0.929 1.75E+02 LOAEL to rat 
Prairie Vole 1.139 2.14E+02 

Red Fox 0.858 1.61E+02 
Raccoon 0.843 1.59E+02 
Muskrat 0.924 1.74E+02 
Racer 0.955 3.59E+01 LOAEL to rat x 0.2 

Kestrel 0.928 3.49E+01 LOAEL to rat x 0.2 
Gr. Blue Heron 1.141 4.29E+01 

Kingfisher 0.941 3.54E+01 
Mallard 1.083 4.07E+01 

Marsh Wren 0.785 2.95E+01 

Cottontail 0.929 4.64E+01 LD50 to rat x 0.1 

Prairie Vole 1.139 5.69E+01 
Red Fox 0.858 4.29E+01 
Raccoon 0.843 4.22E+01 
Muskrat 0.924 4.62E+01 
Racer 0.955 9.55E+00 LD50 to rat x 0.1 x 0.2 

Kestrel 0.928 9.28E+00 LD50 to rat x 0.1 x 0.2 

Gr. Blue Heron 1.141 1.14E+01 
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STUDY ENDPOINT REFERENCE 

I I 
Mortality Pharmaceutical Chemistry 

Journal, 1985 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Kidney and liver weight HSDB,2001 
increases. 

Kidney and liver weight TNRCC comment, September 
increases. 18,2000 
Kidney and liver weight TNRCC comment, September 
increases. 18,2000 

Mortality HSDB,2001 

Motality TNRCC comment, September 
18,2000 

Kidney and liver weight TNRCC comment, September 

increases. 18,2000 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

I I 
Diethyl phthalate Mouse 45830 

Mouse 9166 

Chicken 850 

Di-n-butylphthalate Mouse 1833 

Mouse 366.6 

Dove 1.1 

cis-1,2-Dichloroethylene Mouse 452 

corpus trv table-3.xls/LOAELs 

ENDPOINT 
SPECIES 

Kingfisher 
Mallard 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

I 0.941 I 9.41E+00 I 
I 1.083 I 1.08E+01 I 

Marsh Wren I 0.785 I 7.85E+00 I 

Cottontail 0.351 1.61E+04 Chronic NOAEL to mouse x 10 
Prairie Vole 0.922 4.22E+04 

Red Fox 0.241 1.10E+04 
Raccoon 0.222 1.02E+04 
Muskrat 0.343 1.57E+04 
Racer 0.401 3.67E+03 Chronic NOAEL to mouse x 10 

xO.2 
Kestrel 0.596 5.06E+02 LD50 to chicken as 

Gr. Blue Heron 1.075 9.14E+02 dimethyl phthalate x 0.1 
Kingfisher 0.620 5.27E+02 

Mallard 0.928 7.89E+02 
Marsh Wren 0.369 3.14E+02 

Cottontail 3.570 6.54E+03 Chronic LOAEL to mice 
Prairie Vole 1.104 2.02E+03 

Red Fox 5.633 1.03E+04 
Raccoon 6.221 1.14E+04 
Muskrat 3.670 6.73E+03 
Racer 3.036 1.11E+03 Chronic LOAEL to mice x 0.2 

Kestrel 0.950 1.05E+00 Chronic LOAEL to ringed dove 
Gr. Blue Heron 1.715 1.89E+00 

Kingfisher 0.989 1.09E+00 
Mallard 1.480 1.63E+00 

Marsh Wren 0.589 6.48E-01 

Cottontail 3.570 1.61E+03 NOAEL to mouse x 10 
Prairie Vole 1.104 4.99E+02 

Red Fox 5.633 2.55E+03 
Raccoon 6.221 2.81E+03 
Muskrat 3.670 1.66E+03 
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STUDY ENDPOINT REFERENCE 

I I 
Reproduction Lamb et. aI., 1987 as cited in 

Sample et. aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Mortality Journal of Pharmacology and 
Experimental Therapeutics, 1948 
as cited in RTECS, 2000 

Reproduction--reduced litters; Lamb et. aI., 1987 as cited in 
reduced survivorship Sample et. aI., 1996 

Reproduction--reduced litters; TNRCC comment, September 
reduced survivorship 18,2000 
Reproduclion--reduced Peakall, 1974 as cited in Sample 
eggshell thickness and water et. aI., 1996 
permeability of the shell 

Change in body weight, organ Palmer, et. aI., as cited in 
weight, blood chemistry and Sample et. aI., 1996 
hepatic function 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES 
CONSTITUENT SPECIES (mg/kg-day) 

Mouse 90.4 

Mouse 90.4 

Fluorene Mouse 200 

Mouse 40 

Mallard 224 

Fluoranthene Rat 200 

Rat 40 

Chicken 0.1 

Indeno(1,2,3-cd)pyrene 

I 

Mouse 

I 

10 

corpus Irv lable-3.xls/LOAELs 

ENDPOINT 
SPECIES 

Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 
Racer 

Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Cottontail 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER,a) (mg/kg-day) STUDY BASIS 

3.036 2.74E+02 NOAEL to mouse x 10 x 0.2 

1.102 9.96E+01 NOAEL to mouse x 10 x 0.2 
1.355 1.22E+02 
1.118 1.01E+02 
1.287 1.16E+02 
0.932 8.43E+01 

0.801 1.60E+02 LD50 to mice (intraperitoneal) x 
0.983 1.97E+02 0.1 
0.740 1.48E+02 
0.728 1.46E+02 
0.798 1.60E+02 
0.824 3.30E+01 LD50 to mice (intraperitoneal) x 

0.1 x 0.2 

0.654 1.47E+02 LOAEL to mallards as 
1.181 2.65E+02 naphthalene 
0.681 1.53E+02 
1.019 2.28E+02 
0.406 9.09E+01 

0.929 1.86E+02 LD50 to rats x 0.1 
1.139 2.28E+02 
0.858 1.72E+02 
0.843 1.69E+02 
0.924 1.85E+02 
0.955 3.82E+01 LD50 to rats x 0.1 x 0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-01 
1.040 1.04E-01 
1.555 1.55E-01 
0.619 6.19E-02 

0.801 I 8.01E+00 ILOAEL for benzo(a)pyrene 

Prairie Vole I 0.983 I 9.83E+00 I 
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STUDY ENDPOINT REFERENCE 

Change in body weight, organ TNRCC comment, September 
weight, blood chemistry and 18,2000 
hepatic function 

Change in body weight, organ TNRCC comment, September 
weight, blood chemistry and 18,2000 
hepatic function 

Mortality Pharmaceutical Chemistry 
Journal, 1985 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality American Industrial Hygiene 
Association Journal, 1962 as 
cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Unspecified USEPA,1993 

I Reproduction--reduced 
pregnancy rates and 

IUSEPA,1993 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Red Fox 
Raccoon 
Muskrat 

Mouse 2 Racer 

Chicken 0.1 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Methylene Chloride Rat 50 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 10 Racer 

Rat 10 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Naphthalene Rat 490 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 98 Racer 

Mallard 224 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

corpus trv table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAEL FOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.740 7.40E+00 
0.728 7.28E+00 
0.798 7.98E+00 
0.824 1.65E+00 LOAEL for benzo(a)pyrene x 

0.2 

0.998 9.98E-02 LOAEL for benzo(a)pyrene 
1.802 1.80E-01 
1.040 1.04E-01 
1.555 1.55E-01 
0.619 6.19E-02 

0.929 4.64E+01 Chronic LOAEL to rat 
1.139 5.69E+01 
0.858 4.29E+01 
0.843 4.22E+01 
0.924 4.62E+01 
0.955 9.55E+00 Chronic LOAEL to rat x 0.2 

0.928 9.28E+00 Chronic LOAEL to rat x 0.2 
1.141 1.14E+01 
0.941 9.41 E+OO 
1.083 1.08E+01 
0.785 7.85E+00 

0.929 4.55E+02 L050 to rats x 0.1 
1.139 5.58E+02 
0.858 4.20E+02 
0.843 4.13E+02 
0.924 4.53E+02 
0.955 9.36E+01 LD50 to rats x 0.1 x 0.2 

0.654 1.47E+02 LOAEL to mallards 
1.181 2.65E+02 
0.681 1.53E+02 
1.019 2.28E+02 
0.406 9.09E+01 
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STUDY ENDPOINT REFERENCE 

percentage of viable litters 

Reproduction--reduced TNRCC comment, September 
pregnancy rates and 18,2000 
percentage of viable litters 
Unspecified USEPA,1993 

Liver histology NCA, 1982 as cited in Sample 
et. al. 1996 

Liver histology TNRCC comment, September 
18,2000 

Liver histology TNRCC comment, September 
18,2000 

Mortality Toxicometric Parameters of 
Industrial Toxic Chemicals Under 
Single Exposure, 1982 as cited 
in RTECS, 2000 

Mortality TNRCC comment, September 

18,2000 
Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Pentachlorophenol Rat 2.4 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Rat 0.48 Racer 

Quail 41 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Phenanthrene Mouse 70 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 

Muskrat 
Mouse 14 Racer 

Mallard 224 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Pyrene Rat 270 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 

Muskrat 

Rat 54 Racer 

Mallard 224 Kestrel 
Gr. Blue Heron 

Kingfisher 

Mallard 

Marsh Wren 

corpus trY table-3.xlsILOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a, (mg/kg-day) STUDY BASIS 

1.530 3.67E+00 Chronic LOAEL to rats 
0.473 1.14E+00 
2.414 5.79E+00 
2.665 6.40E+00 
1.573 3.77E+00 
1.301 6.24E-Ol Chronic LOAEL to rats x 0.2 

0.956 3.92E+Ol LD50 to Japanese quail x 0.1 
1.726 7.08E+Ol 
0.996 4.08E+Ol 
1.490 6.11E+Ol 
0.593 2.43E+Ol 

0.801 5.61E+Ol LD50 to mice x 0.1 
0.983 6.88E+Ol 
0.740 5.18E+Ol 
0.728 5.09E+Ol 

0.798 5.58E+Ol 
0.824 1.15E+Ol LD50 to mice x 0.1 x 0.2 

0.654 1.47E+02 LOAEL to mallards as 
1.181 2.65E+02 naphthalene 
0.681 1.53E+02 

1.019 2.2BE+02 

0.406 9.09E+Ol 

0.929 2.51E+02 LD50 to rats x 0.1 
1.139 3.08E+02 
0.858 2.32E+02 
0.843 2.28E+02 

0.924 2.50E+02 

0.955 5.16E+Ol LD50 to rats x 0.1 x 0.2 

0.654 1.47E+02 LOAEL to mallards as 
1.181 2.65E+02 naphthalene 
0.681 1.53E+02 

1.019 2.2BE+02 

0.406 9.09E+01 
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STUDY ENDPOINT REFERENCE 

Reproduction Schwetz et. aI., 1978 as cited in 
Sample et. aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Mortality Hill & Camardese, 1986 

Mortality Hygiene and Sanitation, USSR, 
1964 as cited in RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

Mortality Gigiena Truda i Professional 'nye 
Zabolevaniya 1992 as cited in 
RTECS, 2000 

Mortality TNRCC comment, September 
18,2000 

Increased liver weights and Patton and Dieter, 1980 
blood flow to liver 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Toluene Mouse 260 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mouse 52 Racer 

Mouse 52 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

Vinyl Chloride Rat 1.7 Cottontail 
Prairie Vole 

Red Fox 

Raccoon 
Muskrat 

Rat 0.34 Racer 

Rat 0.34 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 

Marsh Wren 

.E.C.B.I; 

Aroclor -1254 Mink 0.69 Cottontail 

Prairie Vole 
Red Fox 
Raccoon 
Muskrat 

Mink 0.136 Racer 

Pheasant 1.8 Kestrel 

Gr. Blue Heron 

corpus trY table-3.xls/LOAELs 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT NOAEL 

WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.801 2.08E+02 Chronic LOAEL to mice 
0.983 2.56E+02 
0.740 1.92E+02 
0.728 1.89E+02 
0.798 2.07E+02 
0.824 4.29E+01 Chronic LOAEL to mice x 0.2 

1.102 5.73E+01 Chronic LOAEL to mice x 0.2 
1.355 7.05E+01 
1.118 5.81E+01 
1.287 6.69E+01 
0.932 4.85E+01 

0.929 1.58E+00 Chronic LOAEL to rat 
1.139 1.94E+00 

0.858 1.46E+00 

0.843 1.43E+00 
0.924 1.57E+00 
0.955 3.25E-01 Chronic LOAEL to rat x 0.2 

0.928 3.15E-01 Chronic LOAEL to rat x 0.2 
1.141 3.88E-01 

0.941 3.20E-01 
1.083 3.68E-01 
0.785 2.67E-01 

0.989 6.82E-01 Chronic LOAEL to minks 

1.213 8.37E-01 

0.914 6.30E-01 
0.898 6.20E-01 
0.984 6.79E-01 
1.017 1.40E-01 Chronic LOAEL to minks x 0.2 

0.654 1.18E+OO Chronic LOAEL to ring-necked 

1.181 2.13E+00 pheasant 
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STUDY ENDPOINT REFERENCE 

Reproduction Nawrot and Staples, 1979 as 
cited in Sample et aI., 1996 

Reproduction TNRCC comment, September 
18,2000 

Reproduction TNRCC comment, September 
18,2000 

Longevity, mortality Feron, et. aI., 1981 as cited in 
Sample et. aI., 1996 

Longevity, mortality TNRCC comment, September 
18,2000 

Longevity, mortality TNRCC comment, September 
18,2000 

Reproduction--reduced Aulerich & Ringer, 1977 as cited 

survivorship in Sample et. aI., 1996 

Reproduction--reduced TNRCC comment, September 
survivorship 16,2000 

Reproduction--reduced egg Dahlgreen et. aI., 1972 as cited 

hatchability in Sample et. aI., 1996 

8/16/2001 



LOAEL 
FOR TEST 

TEST SPECIES ENDPOINT 
CONSTITUENT SPECIES (mg/kg-day) SPECIES 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

Aroclor-1260 Mink 0.69 Cottontail 
Prairie Vole 

Red Fox 
Raccoon 
Muskrat 

Mink 0.138 Racer 

Pheasant 1.8 Kestrel 
Gr. Blue Heron 

Kingfisher 
Mallard 
Robin 

Marsh Wren 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAEL FOR 

BODY ENDPOINT NOAEL 
WEIGHT SPECIES TEST SPECIES 

MUL TIPLlER(a) (mg/kg-day) STUDY BASIS 

0.681 1.23E+00 
1.019 1.83E+00 
0.599 1.08E+00 
0.406 7.30E-01 

0.989 6.82E-01 Chronic LOAEL for Arochlor-
1.213 8.37E-01 1254 to minks 
0.914 6.30E-01 
0.898 6.20E-01 
0.984 6.79E-01 
1.017 1.40E-01 Chronic LOAEL for Arochlor-

1254 to minks x 0.2 
0.654 1.18E+00 Chronic LOAEL for Arochlor-
1.181 2.13E+00 1254 to ring-necked pheasant 
0.681 1.23E+00 
1.019 1.83E+00 
0.599 1.08E+00 
0.406 7.30E-01 

(a) Body weight multipliers were calculated as follows: 

corpus trv table-3.xls/LOAELs 

LOAELw =LOAEL, x body weight multiplier 

where: LOAELw = Lowest Observed Adverse Effect Level for the endpoint (wildlife) species 

LOAEL, = Lowest Observed Adverse Effect Level for the test species 

Body weight multiplier = (BW/BWw)l-b 

where: BW, = Body weight of the test species 

BWw = Body weight of the endpoint (wildlife) species 

b = allometric scaling factor (see Tables 7-2 and 7-3) 

Applicable body weights are as follows: 
Wjldlife Species· 
raccoon = 6 kg 
muskrat = 1.3 kg 
cottontail = 1.2 kg 
prairie vole = 0.04 kg 

red fox = 4.5 kg 

Test Species· 
rat = 0.35 kg 
mouse = 0.03 kg 
mink = 1 kg 
ringed dove = 0.155 kg 

mallard = 1.0 kg 
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STUDY ENDPOINT REFERENCE 

Reproduction--reduced Aulerich & Ringer, 1977 as cited 
survivorship in Sample et. aI., 1996 

Reproduction--reduced TNRCC comment, September 
survivorship 18,2000 
Reproduction--reduced egg Dahlgreen et. aI., 1972 as cited 
hatchability in Sample et. aI., 1996 

8/16/2001 



CONSTITUENT 

ND - Not determined 
NA - Not Applicable 

corpus trv table-3.xls/LOAELs 

TEST 
SPECIES 

LOAEL 
FOR TEST 
SPECIES ENDPOINT 

(mg/kg-day) SPECIES 

racer = 0.75 kg 
kestrel = 0.12 kg 
mallard = 1.1 kg 
kingfisher =0.147 kg 
great blue heron = 2.3 kg 
marsh wren = 0.011 kg 

APPENDIXJ 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
NAS CORPUS CHRISTI, TEXAS 

TOXICITY REFERENCE VALUES (TRVs) AS LOAELs 

ESTIMATED 
LOAELFOR 

BODY ENDPOINT 
WEIGHT SPECIES 

MUL TlPLlER(a) (mg/kg-day) 

1-day chicks = 0.121 kg 
black duck = 1.25 kg 
Japanese quail = 0.15 kg 
chicken = 1.6 kg 
ducklings = 0.782 kg 
ring-necked pheasant = 1 kg 
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NOAEL 
TEST SPECIES 
STUDY BASIS STUDY ENDPOINT REFERENCE 
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APPENDIX K 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

EASTERN COTTONTAIL 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 9.63E-01 I 3.73E+00 

SVOCs 
Acenaphthene 3.40E-03 5.57E+00 
Anthracene 3.40E-03 1.36E+02 
Benzo( a)anthracene 3.76E-03 1.86E+00 
Benzo(a)pyrene 4.00E-03 8.01 E-01 
Benzo(b )f1uoranthene 4.00E-03 8.01 E-01 
Benzo(ghi)perylene 3.40E-03 8.01 E-01 
Benzo(k)f1uoranthene 3.40E-03 8.01 E-01 
Benzoic Acid 9.09E-03 1.58E+01 
bis(2-ethylhexyl)phthalate 2.58E-02 1.30E+02 
Carbazole 3.40E-03 4.64E+01 
Chlorobenzene 9.70E-01 1.15E+01 
Chrysene 3.80E-03 8.01 E-01 
Dibenz( a, h)anthracene 3.40E-03 8.01 E-01 
1,2-Dichlorobenzene 1.84E-01 1.7SE+01 
1 A-Dichlorobenzene 1.21 E-01 4.64E+00 
cis-1,2-Dichloroethene 4.46E+00 1.61 E+02 
Fluoranthene 6.40E-03 I 1.86E+01 
Indeno(1,2,3-cd)pyrene 3.40E-03 I 8.01 E-01 
Phenanthrene 3.40E-03 I 5.61E+00 
Pyrene 6.40E-03 I 2.S1E+01 
Toluene 3.98E-01 I 2.08E+01 

Vinyl Chloride 3.59E-01 I 1.S8E-01 

(a) See Table 1, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 3.43E-02 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 3E-01 

= 6E-04 

= 3E-05 

= 2E-03 

= 5E-03 

= 5E-03 

= 4E-03 

= 4E-03 

= 6E-04 

= 2E-04 

= 7E-05 

= 8E-02 

= SE-03 

= 4E-03 

= 1E-02 

= 3E-02 

= 3E-02 

= 3E-04 

= 4E-03 

= 6E-04 

= 3E-04 

= 2E-02 

=1 2E+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 1.24E-03 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC Rab Page 1 of 1 8/16/2001 



APPENDIX K 
TABLE 2 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

PRAIRIE VOLE 

Average Toxicity 

Daily Dose Reference Value 

Equation (ADD) (TRV) 

Units mg/kg-day mg/kg-day 

Reference (a) (b) 

INORGANICS 
Barium 2.49E+00 I B.B5E+00 

SVOCs 
Acenaphthene B.79E-03 6.B3E+00 

Anthracene B.79E-03 1.67E+02 

Benzo(a)anthracene 9.72E-03 I 2.2BE+OO 

Benzo(a)pyrene 1.03E-02 9.B3E-01 

Benzo(b )f1uoranthene 1.03E-02 9.B3E-01 

Benzo(ghi)perylene B.79E-03 9.B3E-01 

Benzo(k)f1uoranthene B.79E-03 9.B3E-01 

Benzoic Acid 2.35E-02 1.94E+01 

bis(2-ethylhexyl)phthalate 6.66E-02 2.13E+01 

Carbazole B.79E-03 5.69E+01 

Chlorobenzene 2.50E+00 I 1.42E+01 

Chrysene 9.B2E-03 1 9.B3E-01 

Dibenz(a,h)anthracene B.79E-03 1 9.B3E-01 

1,2-Dichlorobenzene 4.75E-01 1 2.14E+01 

1 A-Dichlorobenzene 3.13E-01 5.69E+OO 

cis-1,2-Dichloroethene 1.15E+01 4.99E+01 

Fluoranthene 1.65E-02 2.2BE+01 

Indeno(1,2,3-cd)pyrene B.79E-03 9.B3E-01 

Phenanthrene B.79E-03 6.BBE+OO 

Pyrene 1.65E-02 3.OBE+01 
Toluene 1.03E+00 2.56E+01 

Vinyl Chloride 9.25E-01 1.94E-01 

(a) See Table 2, AppendixlH for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 7.23E-02 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 3E-01 

= 1E-03 

= 5E-05 

= 4E-03 

= 1E-02 

= 1E-02 

= 9E-03 

= 9E-03 

= 1E-03 

= 3E-03 

= 2E-04 

= 2E-01 

= 1E-02 

= 9E-03 

= 2E-02 

= 5E-02 

= 2E-01 

= 7E-04 

= 9E-03 

= 1E-03 

= 5E-04 

= 4E-02 

=1 SE+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 2.62E-03 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC PV Page 1 of 1 B/16/2001 



APPENDIX K 
TABLE 3 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

RED FOX 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 6.11E-01 I 2.67E+00 

SVOCs 
Acenaphthene 2.14E-03 S.1SE+00 
Anthracene 2.14E-03 1.26E+02 
Benzo( a)anthracene 2.37E-03 1.72E+00 
Benzo(a)pyrene 2.S2E-03 7.40E-01 
Benzo(b )fluoranthene 2.S2E-03 1 7.40E-01 
Benzo(ghi)perylene 2.14E-03 1 7.40E-01 
Benzo(k)fluoranthene 2.14E-03 7.40E-01 
Benzoic Acid S.B4E-03 1.46E+01 
bis(2-ethylhexyl)phthalate 1.94E-02 1 2.62E+02 
Carbazole 2.14E-03 4.29E+01 
Chlorobenzene B.SOE-01 1.07E+01 
Chrysene 2.39E-03 1 7.40E-01 
Dibenz(a,h)anthracene 2.14E-03 1 7.40E-01 
1,2-Dichlorobenzene 1.62E-01 1.61 E+01 
1,4-Dichlorobenzene 1.06E-01 4.29E+00 
cis-1,2-Dichloroethene 3.91E+00 1 2.SSE+02 
Fluoranthene 4.03E-03 1.72E+01 
Indeno(1,2,3-cd)pyrene 2.14E-03 7.40E-01 
Phenanthrene 2.14E-03 1 S.18E+00 
Pyrene 4.03E-03 2.32E+01 
Toluene 3.49E-01 1.92E+01 
Vinyl Chloride 3.1SE-01 1.46E-01 

(a) See Table 3, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

Hazard Index (HI) for high molecular PAHs: 2.34E-02 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 2E-01 

= 4E-04 

= 2E-OS 

= 1E-03 

= 3E-03 

= 3E-03 

= 3E-03 

= 3E-03 

= 4E-04 

= 7E-OS 

= SE-OS 

= BE-02 

= 3E-03 

= 3E-03 

= 1E-02 

= 2E-02 

= 2E-02 

= 2E-04 

= 3E-03 

= 4E-04 

= 2E-04 

= 2E-02 

=1 2E+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene, 
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 8.46E-04 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC RF Page 1 of 1 8/16/2001 



APPENDIX K 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

RACCOON 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) = 
Units mg/kg-day mg/kg-day 

Reference (a) (b) 

INORGANICS 
Barium 3.23E-01 2.4SE+00 = 

~ 
Acenaphthylene 3.S3E-04 1.2SE+01 

Acenaphthene 9.99E-04 S.06E+00 = 
Anthracene 1.3SE-03 1.24E+02 = 
Benzo(a)anthracene 1.3SE-03 1.69E+00 = 
Benzo(a)pyrene 1.4SE-03 7.2SE-01 
Benzo(b )fluoranthene 1.S3E-03 7.2SE-01 = 
Benzo(ghi)perylene 1.34E-03 7.2SE-01 
Benzo(k)fluoranthene 1.34E-03 7.2SE-01 = 
Benzoic Acid 4.00E-03 1.43E+01 = 
bis(2-ethylhexyl)phthalate 1.S0E-02 3.0SE+02 
Butylbenzylphthalate 3.41 E-04 1.96E+01 = 
Carbazole 9.99E-04 4.22E+01 
Chlorobenzene S.30E-01 1.0SE+01 
Chrysene 1.39E-03 7.2SE-01 = 
Dibenz(a,h)anthracene 9.99E-04 7.2SE-01 
1,2-Dichlorobenzene 1.SSE-01 1.S9E+01 = 
1,4-Dichlorobenzene 1.04E-01 4.22E+00 = 
cis-1,2-Dichloroethene 3.S2E+00 2.S1 E+02 
Di-n-butylphthalate 3.41 E-04 3.42E+03 = 
Fluoranthene 2.22E-03 1.69E+01 
Indeno(1,2,3-cd)pyrene 1.34E-03 7.2SE-01 = 
Methylene Chloride 1.04E-01 4.93E+00 
Phenanthrene 1.34E-03 S.09E+00 = 
Pyrene 2.22E-03 2.2SE+01 
Toluene 3.40E-01 1.S9E+01 = 
Vinyl Chloride 3.07E-01 1.43E-01 =1 

(a) See Table 4, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 1.39E-02 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1E-01 

3E-OS 
2E-04 
1E-OS 
SE-04 
2E-03 
2E-03 
2E-03 
2E-03 
3E-04 
SE-OS 
2E-OS 
2E-OS 
SE-02 
2E-03 
1E-03 
1E-02 
2E-02 
1E-02 
1E-07 
1E-04 
2E-03 
2E-02 
3E-04 
1E-04 
2E-02 
2E+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene, 
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 4.99E-04 
(Acenaphthylene, Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC RAC Page 1 of 1 S/16/2001 



APPENDIX K 
TABLE 5 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

MUSKRAT 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 8.89E-01 3.65E+OO 

SVOCs 
Acenaphthylene 8.46E-03 / 1.40E+01 
Anthracene 8.46E-03 / 1.36E+02 
Benzo(a)anthracene 6.63E-03 / 1.85E+OO 
Benzo(a)pyrene 6.63E-03 7.98E-01 
Benzo(b )f1uoranthene 8.46E-03 7.98E-01 
Benzo(ghi)perylene 8.18E-03 7.98E-01 
Benzo(k)f1uoranthene 8.18E-03 / 7.98E-01 
Benzoic Acid 3.53E-02 I 1.57E+01 
bis(2-ethylhexyl)phthalate 1.35E-01 / 1.35E+02 
Butylbenzylphthalate 8.18E-03 2.15E+01 
Chlorobenzene 9.80E+OO 1.15E+01 
Chrysene 6.63E-03 7.98E-01 
1,2-Dichlorobenzene 1.86E+OO 1.74E+01 
1 A-Dichlorobenzene 1.23E+OO 4.62E+OO 
cis-1,2-Dichloroethene 4.51E+01 I 1.66E+02 
Di-n-butylphthalate 8.18E-03 I 2.02E+03 
Fluoranthene 8.18E-03 1.85E+01 
Indeno(1,2,3-cd)pyrene 8.18E-03 7.98E-01 
Methylene Chloride 1.23E+OO 5.41E+OO 
Phenanthrene 8.18E-03 5.58E+OO 
Pyrene 4.51E-03 2.50E+01 
Toluene 4.03E+OO 2.07E+01 

Vinyl Chloride 3.63E+OO 1.57E-01 

(a) See Table 5, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 6.22E-02 

= 

= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

2E-01 

6E-04 
6E-05 
4E-03 
8E-03 
1E-02 
1E-02 
1E-02 
2E-03 
1E-03 
4E-04 
9E-01 
8E-03 
1E-01 
3E-01 
3E-01 
4E-06 
4E-04 
1E-02 
2E-01 
1E-03 
2E-04 
2E-01 

2E+01 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene 
and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 1.47E-03 
(Acenaphthylene, Anthracene, and Phenanthrene) 
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APPENDIXK 
TABLE 6 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

RACER 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Barium 2.36E-01 I 8.40E-01 

SVOCs 
Acenaphthene 8.50E-04 1.15E+00 
Anthracene 8.50E-04 2.80E+01 
Benzo(a)anthracene 9.40E-04 3.82E-01 
Benzo(a)pyrene 1.00E-03 1 1.65E-01 
Benzo(b )fluoranthene 1.00E-03 1 1.65E-01 
Benzo(ghi)perylene 8.50E-04 1.65E-01 
Benzo(k)fluoranthene 8.50E-04 1.65E-01 
Benzoic Acid 2.15E-03 3.25E+00 
bis(2-ethylhexyl)phthalate 3.30E-03 I 2.02E+01 
Carbazole 8.50E-04 I 9.56E+00 
Chlorobenzene NA 2.38E+00 
Chrysene 9.50E-04 1.65E-01 
Dibenz(a,h)anthracene 8.50E-04 1.65E-01 
1,2-Dichlorobenzene NA 1 3.59E+00 
1 A-Dichlorobenzene NA I 9.56E-01 
cis-1,2-Dichloroethene NA 2.74E+01 
Fluoranthene 1.60E-03 3.82E+00 
Indeno(1,2,3-cd)pyrene 8.50E-04 1.65E-01 
Phenanthrene 8.50E-04 1.16E+00 
Pyrene 1.60E-03 5.16E+00 
Toluene NA 4.28E+00 
Vinyl Chloride NA 3.25E-02 

(a) See Table 6, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 3E-01 

= 7E-04 

= 3E-05 

= 2E-03 

= 6E-03 

= 6E-03 

= 5E-03 

= 5E-03 
= 7E-04 
= 2E-04 
= 9E-05 
= NA 
= 6E-03 
= 5E-03 
= NA 
= NA 
= NA 
= 4E-04 
= 5E-03 
= 7E-04 
= 3E-04 
= NA 
= NA 

NA = Not Applicable; COPEC has not been detected in the surface soils. 

Hazard Index (HI) for high molecular PAHs: 4.17E-02 
(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene, 
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 1.51 E-03 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC Racer Page 1 of 1 8/16/2001 



APPENDIX K 
TABLE 7 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

AMERICAN KESTREL 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 3.45E+00 I 2.0BE+01 

SVOCs 
Acenaphthene 1.23E-02 I 1.47E+01 
Anthracene 1.23E-02 I 1.47E+01 
Benzo(a)anthracene 1.36E-02 7.B9E-03 

Benzo(a)pyrefle 1.45E-02 9.9BE-03 
Benzo(b )f1uoranthene 1.45E-02 9.9BE-03 
Benzo(ghi)perylene 1.23E-02 9.9BE-03 
Benzo(k)f1uoranthene 1.23E-02 9.9BE-03 
Benzoic Acid 3.1BE-02 3.15E+00 
bis(2-ethylhexyl)phthalate 6.35E-02 1.0SE+00 
Carbazole 1.23E-02 9.9BE-03 
Chlorobenzene 1.20E+00 1 3.17E+00 
Chrysene 1.3BE-02 1 9.9BE-03 
Dibenz(a,h)anthracene 1.23E-02 9.9BE-03 
1,2-Dichlorobenzene 2.2BE-01 3.49E+00 
1 A-Dichlorobenzene 1.50E-01 1 9.2BE-01 
cis-1,2-Dichloroethene 5.52E+OO 9.96E+00 
Fluoranthene 2.32E-02 1 9.9BE-03 

Indeno(1,2,3-cd)pyrene 1.23E-02 9.9BE-03 
Phenanthrene 1.23E-02 1.47E+01 
Pyrene 2.32E-02 I 1.47E+01 
Toluene 4.92E-01 1 5.73E+00 
Vinyl Chloride 4.44E-01 1 3.15E-02 

(a) See Table 7, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 1 1.33E+o11 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 2E-01 

= BE-04 
= BE-04 

=1 2E+OO 

= 1E+00 
= 1E+00 
= 1E+00 
= 1E+00 
= 1E-02 
= 6E-02 
= 1E+00 
= 4E-01 
= 1E+00 
= 1E+00 
= 7E-02 
= 2E-01 
= 6E-01 

=1 2E+OO 

= 1E+00 
= BE-04 
= 2E-03 
= 9E-02 

=1 1E+01 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 2.52E-03 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC AK Page 1 of 1 8/16/2001 



APPENDIX K 
TABLE 8 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

GREAT BLUE HERON 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 

Units mg/kg-day mg/kg-day 

Reference (a) (b) 

INORGANICS 
Barium 5.00E-01 3.75E+01 

SVOCs 
Acenaphthylene 5.94E-03 I 2.65E+01 

Anthracene 5.94E-03 1 2.65E+01 

Benzo(a)anthracene 4.65E-03 1.42E-02 

Benzo(a)pyrene 4.65E-03 1.BOE-02 

Benzo(b )f1uoranthene 5.94E-03 1.BOE-02 

Benzo(ghi)perylene 5.74E-03 1.BOE-02 

Benzo(k)f1uoranthene 5.74E-03 1.BOE-02 

Benzoic Acid 2.4BE-02 3.BBE+00 
bis(2-ethylhexyl)phthalate 1.12E-02 1.B9E+00 

Butylbenzylphthalate 5.74E-03 1 1.B9E-01 

Chlorobenzene 4.51 E-01 1 3.90E+00 

Chrysene 4.65E-03 1.BOE-02 

1,2-Dichlorobenzene B.55E-02 4.29E+00 

1 A-Dichlorobenzene 5.63E-02 1.14E+00 

cis-1,2-Dichloroethene 2.07E+00 1.22E+01 

Di-n-butylphthalate 5.74E-03 1.B9E-01 

Fluoranthene 5.74E-03 1.BOE-02 

Indeno(1,2,3-cd)pyrene 5.74E-03 1.BOE-02 

Methylene Chloride 5.6BE-02 1.33E+00 

Phenanthrene 5.74E-03 2.65E+01 

Pyrene 3.17E-03 2.65E+01 
Toluene 1.90E-01 7.05E+00 

Vinyl Chloride 1.67E-01 3.BBE-02 

(a) See Table B, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

Hazard Index (HI) for high molecular PAHs: 1 2.45E+OOI 

= 

= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1 E-02 

2E-04 
2E-04 
3E-01 
3E-01 
3E-01 
3E-01 
3E-01 
6E-03 
6E-03 
3E-02 
1E-01 
3E-01 
2E-02 
5E-02 
2E-01 
3E-02 
3E-01 
3E-01 
4E-02 
2E-04 
1E-04 
3E-02 
4E+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene 
and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 6.65E-04 
(Acenaphthylene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC GBH Page 1 of 1 B/16/2001 



APPENDIX K 
TABLE 9 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

BEL TED KINGFISHER 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 2.69E-01 2.16E+01 

SVOCs 
Acenaphthylene 3.00E-03 1.53E+01 
Anthracene 3.00E-03 1.53E+01 
Benzo( a )anth racene 2.35E-03 B.21 E-03 
Benzo(a)pyrene 2.35E-03 1.04E-02 
Benzo(b )f1uoranthene 3.00E-03 1.04E-02 
Benzo(ghi)perylene 2.90E-03 1.04E-02 
Benzo(k)f1uoranthene 2.90E-03 1.04E-02 
Benzoic Acid 1.25E-02 3.20E+00 
bis(2-ethylhexyl)phthalate 1.70E-02 1.09E+00 
Butylbenzylphthalate 2.90E-03 1.09E-01 
Chlorobenzene 1.10E+OO 3.22E+OO 
Chrysene 2.35E-03 1.04E-02 
1,2-Dichlorobenzene 2.09E-01 3.54E+OO 
1 ,4-Dichlorobenzene 1.3BE-01 9.41E-01 
cis-1,2-Dichloroethene 5.06E+OO 1.01E+01 
Di-n-butylphthalate 2.90E-03 1.09E-01 
Fluoranthene 2.90E-03 1.04E-02 
Indeno(1,2,3-cd)pyrene 2.90E-03 1.04E-02 
Methylene Chloride 1.3BE-01 1.10E+OO 
Phenanthrene 2.90E-03 1.53E+01 
Pyrene 1.60E-03 1.53E+01 
Toluene 4.54E-01 5.B1E+OO 
Vinyl Chloride 4.07E-01 3.20E-02 

(a) See Table 9, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 2.14E+ool 

= 

= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1E-02 

2E-04 
2E-04 
3E-01 
2E-01 
3E-01 
3E-01 
3E-01 
4E-03 
2E-02 
3E-02 
3E-01 
2E-01 
6E-02 
1 E-01 
5E-01 
3E-02 
3E-01 
3E-01 
1E-01 
2E-04 
1E-04 
BE-02 
1E+01 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene 
and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 5.B2E-04 
(Acenaphthylene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC King Page 1 of 1 B/16/2001 



APPENDIX K 
TABLE 10 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

MALLARD 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 3.B6E-02 3.23E+01 

SVOCs 
Acenaphthylene 3.36E-04 2.2BE+01 
Anthracene 3.36E-04 2.2BE+01 
Benzo(a)anthracene 2.63E-04 1.23E-02 
Benzo(a)pyrene 2.63E-04 1.SSE-02 
Benzo(b )f1uoranthene 3.36E-04 1.SSE-02 
Benzo(ghi)perylene 3.2SE-04 1.SSE-02 
Benzo(k)f1uoranthene 3.2SE-04 1.SSE-02 
Benzoic Acid 1.40E-03 3.6BE+00 
bis(2-ethylhexyl)phthalate 7.SBE-03 1.63E+00 
Butylbenzylphthalate 3.2SE-04 I 1.63E-01 
Chlorobenzene S.60E-01 1 3.71E+00 
Chrysene 2.63E-04 1.SSE-02 
1,2-Dichlorobenzene 1.06E-01 4.07E+00 
1 A-Dichlorobenzene 7.00E-02 1.OBE+00 
cis-1,2-Dichloroethene 2.SBE+00 1.16E+01 
Di-n-butylphthalate 3.2SE-04 1.63E-01 
Fluoranthene 3.2SE-04 1.SSE-02 
Indeno(1,2,3-cd)pyrene 3.2SE-04 1.SSE-02 
Methylene Chloride 7.00E-02 1.27E+00 
Phenanthrene 3.2SE-04 1 2.2BE+01 
Pyrene 1.79E-04 2.2BE+01 
Toluene 2.30E-01 6.69E+00 

Vinyl Chloride 2.07E-01 1 3.68E-02 

(a) See Table 10, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

Hazard Index (HI) for high molecular PAHs: 1.61 E-01 

= 

= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1E-03 

1E-OS 
1E-OS 
2E-02 
2E-02 
2E-02 
2E-02 
2E-02 
4E-04 
SE-03 
2E-03 
2E-01 
2E-02 
3E-02 
6E-02 
2E-01 
2E-03 
2E-02 
2E-02 
6E-02 
1E-OS 
BE-06 
3E-02 
SE+OO 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene 
and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 4.37E-OS 
(Acenaphthylene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC Mal Page 1 of 1 B/16/2001 



APPENDIX K 
TABLE 11 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

MARSH WREN 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 1.13E+00 1.29E+01 

SVOCs 
Acenaphthylene 1.31 E-02 9.09E+00 
Anthracene 1.31 E-02 9.09E+00 

Benzo(a)anthracene 1.02E-02 4.B9E-03 

Benzo(a)pyrene 1.02E-02 6.19E-03 

Benzo(b )fluoranthene 1.31 E-02 6.19E-03 

Benzo(ghi)perylene 1.26E-02 6.19E-03 

Benzo(k)fluoranthene 1.26E-02 6.19E-03 

Benzoic Acid 5.44E-02 2.67E+00 
bis(2-ethylhexyl)phthalate 4.6BE-02 6.4BE-01 
Butylbenzylphthalate 1.26E-02 6.4BE-02 
Chlorobenzene 2.70E+00 2.6BE+00 

Chrysene 1.02E-02 6.19E-03 

1,2-Dichlorobenzene 5.13E-01 2.95E+00 
1 ,4-Dichlorobenzene 3.3BE-01 7.B5E-01 
cis-1,2-Dichloroethene 1.24E+01 B.43E+00 
Di-n-butylphthalate 1.26E-02 6.4BE-02 

Fluoranthene 1.26E-02 6.19E-03 

Indeno(1,2,3-cd)pyrene 1.26E-02 6.19E-03 

Methylene Chloride 3.39E-01 9.1BE-01 
Phenanthrene 1.26E-02 9.09E+00 
Pyrene 6.96E-03 9.09E+00 
Toluene 1.12E+00 4.B5E+00 

Vinyl Chloride 9.99E-01 2.67E-02 

(a) See Table 11, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 

Hazard Index (HI) for high molecular PAHs: 1 1.57E+011 

= 

= 

= 
= 
= 

= 
= 

= 
= 

= 
= 
= 
= 

=1 
= 
= 
= 
= 

=1 
= 
= 
= 
= 

=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

9E-02 

1E-03 
1E-03 

2E+OO 
2E+OO 
2E+OO 

2E+OO 
2E+OO 

2E-02 
7E-02 
2E-01 
1E+00 
2E+OO 

2E-01 
4E-01 
1E+00 
2E-01 

2E+OO 
2E+OO 

4E-01 
1E-03 
BE-04 
2E-01 

4E+01 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene, 
Benzo(k)fluoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene 
and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 4.26E-03 
(Acenaphthylene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC MW Page 1 of 1 B/16/2001 



APPENDIX K 
TABLE 12 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - NON-BIOACCUMULATIVE COPCS 

AMERICAN ROBIN 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Barium 1.05E+01 I 1.90E+01 

SVOCs 
Acenaphthene 7.87E-02 I 1.34E+01 
Anthracene 7.87E-02 I 1.34E+01 
Benzo( a)anthracene 8.70E-02 7.22E-03 
Benzo(a)pyrene 9.26E-02 9.14E-03 
Benzo(b )f1uoranthene 9.26E-02 9.14E-03 
Benzo(ghi)perylene 7.87E-02 9.14E-03 
Benzo(k)f1uoranthene 7.87E-02 1 9.14E-03 
Benzoic Acid 2.00E-01 1 3.06E+00 
bis(2-ethylhexyl)phthalate 3.24E-01 9.57E-01 
Carbazole 7.87E-02 9.14E-03 
Chlorobenzene 1.40E+00 I 3.08E+00 
Chrysene 8.79E-02 1 9.14E-03 
Dibenz(a,h)anthracene 7.87E-02 1 9.14E-03 

1,2-Dichlorobenzene 2.66E-01 I 3.38E+00 
1 A-Dichlorobenzene 1.75E-01 I 9.00E-01 
cis-1,2-Dichloroethene 6.44E+00 I 9.65E+00 
Fluoranthene 1.48E-01 I 9.14E-03 
Indeno(1,2,3-cd)pyrene 7.87E-02 9.14E-03 

Phenanthrene 7.87E-02 I 1.34E+01 
Pyrene 1.48E-01 1.34E+01 
Toluene 5.74E-01 5.55E+00 
Vinyl Chloride 5.18E-01 3.06E-02 

(a) See Table 12, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

Hazard Index (HI) for high molecular PAHs: 1 9.26E+o11 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 6E-01 

= 6E-03 
= 6E-03 
= 1E+01 
= 1E+01 
= 1E+01 
= 9E+OO 
= 9E+OO 

= 7E-02 
= 3E-01 

=1 9E+OO 
= 5E-01 
= 
= 
= 
= 2E-01 
= 7E-01 
= 
= 
= 
= 1E-02 
= 1 E-01 

=1 2E+01 

(Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)f1uoranthene, Benzo(ghi)perylene, 
Benzo(k)f1uoranthene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, 
Indeno(1 ,2,3-cd)pyrene and Pyrene) 

Hazard Index (HI) for low molecular PAHs: 1.76E-02 
(Acenaphthene, Anthracene, and Phenanthrene) 

intake calcs-nonbio max-rev3.xls/RC Robin Page 1 of 1 8/16/2001 



APPENDIXK 
TABLE 13 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

EASTERN COTTONTAIL 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 2.S3E-01 8.76E-01 
Chromium 2.99E+00 2.S4E+03 
Copper 7.79E-01 1 1.16E+01 
Lead 1.10E+00 1 7.43E+00 
Mercury 1.11 E-02 1 9.97E-01 
Nickel 2.S8E-01 3.71E+01 
Selenium 1.36E-04 1.86E-01 
Zinc 8.S4E+00 1 1.49E+02 

PCBs 
Arochlor-1254 6.3SE-04 1 1.3SE-01 
Arochlor-1260 3.20E-03 1 1.3SE-01 

(a) See Table 13, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 

intake calcs-bioaccum max-rev3.xls/RC Rab Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

3E-01 
1E-03 
7E-02 
1E-01 
1E-02 
7E-03 
7E-04 
6E-02 

5E-03 
2E-02 
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APPENDIXK 
TABLE 14 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

PRAIRIE VOLE 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 4.63E-01 1 1.26E+00 
Chromium 7.72E+00 1 3.12E+03 
Copper 1.24E+00 1 1.42E+01 
Lead 2.37E+00 1 9.11E+00 
Mercury 1.60E-02 1 1.06E+00 
Nickel 5.10E-01 4.56E+01 
Selenium 3.50E-04 2.28E-01 
Zinc 1.2SE+01 1.S2E+02 

PCBs 
Arochlor-1254 1.41 E-03 1 1.70E-01 
Aroch lor -1260 7.69E-03 1 1.70E-01 

(a) See Table 14, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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4E-01 
2E-03 
9E-02 
3E-01 
2E-02 
1E-02 
2E-03 
7E-02 

SE-03 
5E-02 
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APPENDIX K 
TABLE 15 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RED FOX 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 4.B4E-01 1 7.61E-01 
Chromium 1.B9E+01 1 2.35E+03 
Copper 5.74E-01 1.07E+01 
Lead 2.47E+00 6.B6E+00 
Mercury 3.BBE-03 9.75E-01 
Nickel 1.16E+00 3.43E+01 
Selenium 1.19E-04 1.72E-01 
Zinc 1.60E+01 1.37E+02 

PCBs 
Arochlor-1254 2.05E-02 1.2BE-01 
Aroch lor -1260 1.55E-01 1.2BE-01 

(a) See Table 15, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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(c) 

6E-01 
BE-03 
5E-02 
4E-01 
4E-03 
3E-02 
7E-04 
1E-01 

2E-01 
1E+00 
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APPENDIXK 
TABLE 16 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RACCOON 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 3.17E-01 1 7.38E-01 
Chromium 1.62E+00 1 2.31E+03 
Copper 2.35E+00 1 1.05E+01 
Lead 4.47E-01 6.75E+00 
Mercury 5.04E-03 9.70E-01 
Nickel 2.36E-01 3.37E+01 
Selenium 3.15E-02 1.69E-01 
Zinc 2.27E+00 1.35E+02 

PCBs 
Arochlor-1254 6.75E-04 1.26E-01 
Arochlor -1260 5.34E-01 1 1.26E-01 

(a) See Table 16, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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4E-01 
7E-04 
2E-01 
7E-02 
5E-03 
7E-03 
2E-01 
2E-02 

5E-03 
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APPENDIX K 
TABLE 17 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MUSKRAT 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 5.97E-01 1 S.69E-01 
Chromium 1.99E+00 1 2.53E+03 
Copper 2.14E+00 1.15E+01 
Lead 2.33E+00 7.39E+00 
Mercury 2.31 E-02 9.96E-01 
Nickel 6.53E-02 3.70E+01 
Selenium 1.33E-01 1.S5E-01 
Zinc 1.67E+01 1.4SE+02 

PCBs 
Arochlor-1260 1.46E-03 1.3SE-01 

(a) See Table 17, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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(c) 

7E-01 
BE-04 
2E-01 
3E-01 
2E-02 
2E-03 
7E-01 
1E-01 

1E-02 
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APPENDIX K 
TABLE 18 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RACER 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 3.66E-01 1.S4E-01 

Chromium 1.26E+01 5.24E+02 
Copper 1.5SE-01 2.3SE+00 
Lead 1.55E+00 2.96E+00 
Mercury 2.20E-03 2.01 E-01 
Nickel 7.93E-01 1 7.64E+00 
Zinc 4.52E+00 1 3.06E+01 

PCBs 
Arochlor-1254 4.11 E-03 1 2.S5E-02 
Arochlor -1260 3.45E-02 1 2.S5E-02 

(a) See Table 1S, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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APPENDIX K 
TABLE 19 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

AMERICAN KESTREL 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Cadmium 8.22E+00 1 9.49E-01 
Chromium 2.76E+02 1 6.26E-01 

Copper 2.69E+00 1 4.69E+01 
Lead 3.31E+01 1.08E+00 

Mercury 4.85E-02 4.30E-01 
Nickel 1.75E+01 5.06E+01 
Selenium 1.68E-04 1 3.27E-01 

Zinc 8.06E+01 1 8.64E+00 

PCBs 
Aroch lor -1254 5.97E-02 1 1.18E-01 
Arochlor-1260 5.39E-01 1 1.18E-01 

(a) See Table 19, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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APPENDIXK 
TABLE 20 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

GREAT BLUE HERON 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 1.01 E-01 1 1.71E+00 
Chromium 1.40E+00 1 1.13E+00 
Copper 5.31E-01 1 8.47E+01 
Lead 1.10E+00 1.95E+00 
Mercury 9.90E-04 7.77E-01 
Nickel 8.61 E-02 1 9.14E+01 
Selenium 1.89E-02 5.91 E-01 
Zinc 1.62E+00 1 1.56E+01 

PCBs 
Arochlor-1260 1.09E-02 1 2.13E-01 

(a) See Table 20, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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6E-02 
1E+00 
6E-03 
6E-01 
1E-03 
9E-04 
3E-02 
1 E-01 

SE-02 
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APPENDIXK 
TABLE 21 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

BEL TED KINGFISHER 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 5.10E-02 1 9.BBE-01 
Chromium 7.05E-01 1 6.52E-01 
Copper 2.6BE-01 1 4.B9E+01 
Lead 5.5BE-01 1 1.13E+00 
Mercury 5.00E-04 1 4.4BE-01 
Nickel 4.3SE-02 1 S.27E+01 
Selenium 1.B9E-02 3.41 E-01 
Zinc B.16E-01 9.00E+00 

PCBs 
Aroch lor -1260 5.50E-03 1.23E-01 

(a) See Table 21, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 

intake calcs-bioaccum max-rev3.xls/RC King Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

5E-02 
1E+00 
5E-03 
SE-01 
1E-03 
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9E-02 

4E-02 
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APPENDIX K 
TABLE 22 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MALLARD 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) = 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Cadmium 3.44E-01 1.48E+00 = 
Chromium 1.77E+00 9.75E-01 =1 
Copper 2.43E+00 7.31E+01 = 
Lead 1.26E+00 1.68E+00 = 
Mercury 5.84E-03 6.70E-01 = 
Nickel 2.09E-01 1 7.89E+01 = 
Selenium 5.41E-02 1 5.10E-01 = 
Zinc 8.46E+00 I 1.35E+01 = 

PCBs 

Aroch lor -1260 4.06E-01 I 1.83E-01 =1 

(a) See Table 22, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD I TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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APPENDIXK 
TABLE 23 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MARSH WREN 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 1.39E+01 S.BBE-01 

Chromium 3.1BE+01 3.BBE-01 
Copper 1.24E+02 1 2.91E+01 

Lead S.63E+00 1 6.70E-01 

Mercury 1.27E-01 1 2.67E-01 
Nickel B.97E+00 1 3.14E+01 
Selenium 1.79E+00 1 2.03E-01 
Zinc 3.41 E+02 1 S.36E+00 

PCBs 
Arochlor-1260 3.07E+01 7.30E-02 

(a) See Table 23, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 
"Not Applicable" indicates that an HQ cannot be calculated because 

intake values are not available. 
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APPENDIX K 
TABLE 24 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

AMERICAN ROBIN 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 3.S2E+01 S.69E-01 

Chromium 1.22E+03 5.73E-01 

Copper 1.32E+01 4.30E+01 

Lead 1.51 E+02 9.90E-01 

Mercury 2.71 E-01 3.94E-01 

Nickel 7.S2E+01 1 4.64E+01 

Selenium 1.96E-04 1 3.00E-01 

Zinc 3.03E+02 7.92E+00 

PCBs 
Aroclor -1254 1.05E-01 1 1.OSE-01 

Aroclor -1260 1.22E+00 1 1.OSE-01 

(a) See Table 24, Appendix I for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
NO = Not Determined 
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CONSTITUENT 

INORGANICS 
Selenium 

APPENDIX L 
TABLE 1 

ESTIMATED CONCENTRATION IN FISH USING 
THE MEAN SURFACE WATER CONCENTRATION 

Mean 
Concentration Food Chain 

in Surface Water BCF Mulitplier 
(mg/L) (Llkg) (unitless) 

(a) (b) (c) 

6.13E-04 1.60E+01 1.0 

(a) The mean concentration of the chemical, using 1/2 the sample quantification 
limits for non-detects as presented in Tables 7-3 and 7-4. 

(b) BCFs from ORNL, 2000 
(c) FCM from USEPA, 1995 
(d) Estimated concentration in fish = concentration in water x BCF x FCM. 
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Estimated 
Concentration 

in Fish 
(mg/kg) 

(d) 

9.81E-03 
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CONSTITUENT 

Inorganics 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

PCBs 
Aroclor -1260 

APPENDIX L 
TABLE 2 

ESTIMATED CONCENTRATION IN AQUATIC INVERTEBRATES 
USING THE MEAN SEDIMENT CONCENTRATION 

Mean Biota Sediment 
Concentration Accumulation 

in Sediment Factors 
(mg/kg) (unitless) 

(a) (b) 

1.S3E+OO 3.073 
1.89E+01 0.468 
8.98E+OO 5.25 
2.20E+01 0.066 
3.00E-02 2.868 
2.67E+00 2.32 
4.90E-01 2.69 
3.31 E+01 4.759 

1.44E-01 64.122 
(a) The mean concentration of the chemical, using 1/2 the sample quantification 

limits for non-detects as presented in Tables 7-2. 
(b) From ORNL, 1998 

Estimated 
Concentration in 
Aquatic Inverts. 

(mg/kg) 
(c) 

4.70E+00 
8.8SE+00 
4.71 E+01 
1.45E+OO 
8.60E-02 
6.19E+00 
1.32E+OO 
1.58E+02 

9.23E+00 

(c) Estimated concentration in aquatic invertebrate = maximum concentration x biota sediment accumulation factor 
(d) Biota sediment accumulation factors for barium and selenium is the average of the BSAFs for the other metals. 
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CONSTITUENT 

Inorganics 
Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Nickel 

Zinc 

f..C.Bs 
Aroclor-1254 

Arcolor -1260 

APPENDIX L 
TABLE 3 

ESTIMATED CONCENTRATION IN SOIL INVERTEBRATES 
USING THE MEAN SOIL CONCENTRATION 

Mean Earthworm 
Concentration Uptake 

in Soil Factor 
(mg/kg) (unitless) 

(a) (b) 

1.50E+00 e(2.114+0.795In(SOil concentration)) 

3.45E+01 3.162 

6.63E+00 e(1.675+0.264In(SOil concentration)) 

3.56E+01 1.522 
3.69E-02 e(-O.648+0.118In(SOil concentration)) 

2.62E+00 4.73 

3.45E+01 e(4.449+0.328In(SOil concentration)) 

8.65E-02 e(1.410+1.361In(SOil concentration)) 

8.98E-02 e(1.410+1.361In(SOil concentration)) 

(a) The mean concentration of the chemical, using 1/2 the sample quantification 
limits for non-detects as presented in Tables 7-1. 

(b) Sample et. aI., 1998 

Estimated 
Concentration in 

Soil Inverts. 
(mg/kg) 

(c) 

1.14E+01 
1.09E+02 

8.80E+00 
5.42E+01 

3.54E-01 
1.24E+01 

2.73E+02 

1.46E-01 

1.54E-01 

(c) Estimated concentration in earthworm = regression equation or maximum concentration x earthworm 
uptake factor 
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APPENDIX L 
TABLE 4 

ESTIMATED CONCENTRATION IN SMALL MAMMALS USING THE MEAN SOIL CONCENTRATION 

Herbivore 
Mean Bioaccumulation Estimated 

CONSTITUENT Concentration Model or Concentration in 
in Soil Uptake Factor Vole 

(mg/kg) (unitless) (mg/kg) 
(a) (b) (c) 

Inorganics 
Cadmium 1.50E+00 e(-1.2571 +0.4723In(soil concentration» 3.45E-01 

Chromium 3.45E+01 0.0884(d) 3.05E+00 

Copper 6.63E+00 0.1086(d) 7.20E-01 

Lead 3.56E+01 e(-0.6114+0.5181In(SOil concentration» 3.45E+00 

Mercury 3.69E-02 0.0543(e) 2.00E-03 

Nickel 2.62E+00 e(-0.2462+0.4658In(SOil concentration» 1.22E+00 

Zinc 3.45E+01 e (4.4713+0.0738In(soil concentration)) 1.14E+02 

PCBs 
Aroclor -1254 8.65E-02 e(0.8113+1.0993In(SOil concentration» (I) 1.53E-01 

Arcolor -1260 8.98E-02 e(0.8113+1.0993In(SOil concentration)) (I) 1.59E-01 
(a) The mean concentration of the chemical, using 1/2 the sample quantification 

limits for non-detects as presented in Tables 7-1. 
(b) From Sample, et. aI., February, 1998. 
(c) Estimated concentration in vole = regression equation or maximum concentration x herbivore uptake factor 
(d) Sample, et. aI., 1998 recommend using the median trophic group uptake factor for these compounds. 
(e) Sample, et. aI., 1998 recommend using the median general uptake factor for these comounds. 
(f) The general regression equation for TCDD was utilized as a default factor for PCBs. 
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APPENDIX L 
TABLE 5 

ESTIMATED CONCENTRATION IN TERRESTRIAL PLANTS USING THE MEAN SOIL CONCENTRATION 

Mean Plant Estimated 
Concentration Bioaccumulation Concentration 

CONSTITUENT in Soil Model or Log Kow in Plant 
(mg/kg) Uptake Factor (mg/kg) 

(a) (b) (c) (d) 
Inorganics 

Cadmium 1.50E+00 e(-0.476+(0.546In(SOil concentration)) -0.07 7.75E-01 
Chromium 3.45E+01 1.00E-04 0.00 3.45E-03 
Copper 6.63E+00 e (0.669+(0 .394In(soil concentration)) -0.57 4.11E+00 
Lead 3.56E+01 e (-1 .328+0.561In(soil concentration)) 0.73 1.97E+00 
Mercury 3.69E-02 e(-0.996+0.544In(soil concentration» -0.47 6.14E-02 
Nickel 2.62E+00 0.05 -0.57 1.31E-01 
Zinc 3.45E+01 e(1 .575+0.555In(soil concentration)) -0.47 3.45E+01 

PCBs 

Aroclor-1254 8.65E-02 10(1 .588-0.578(logKow)) (I) 5.61 1.92E-03 
Aroclor -1260 8.98E-02 10(1 .588-0.578(logKow)) (I) 6.3 7.94E-04 
(a) The mean concentration of the chemical, using 1/2 the sample quantification 

limits for non-detects as presented in Tables 7-1. 
(b) From Sample, et. aI., 1998. 
(c) From TRRP Rule 30 TAC 350.73(e) 
(d) Estimated concentration in plant = regression model or the maximum concentration 

multiplied by the plant uptake factor. 
(e) Sample, et. aI., 1998; 90th percentile used as default value. 
(f) Plant uptake factor based on equation developed by Travis and Arms, 1988 
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APPENDIX L 
TABLE 6 

ESTIMATED CONCENTRATION IN AQUATIC PLANTS USING THE MEAN SEDIMENT CONCENTRATION 

Mean Plant Estimated 
Concentration Bioaccumulation Concentration 

CONSTITUENT in Sediment Model or Log Kow in Plant 
(mg/kg) Uptake Factor (mg/kg) 

(a) (b) (c) (d) 
Inorganics 

Cadmium 1.53E+00 e(-0.476+(O.546In(soil concentration)) -0.07 7.84E-01 
Chromium 1.89E+01 1.00E-04 0.00 1.89E-03 

Copper 8.98E+00 e(O.669+(O.394In(SOil concentration)) -0.57 4.64E+00 

Lead 2.20E+01 e(-1.328+0.561In(SOil concentration)) 0.73 1.50E+00 

Mercury 3.00E-02 e(-O.996+0.544In(SOil concentration)) -0.47 5.48E-02 
Nickel 2.67E+OO 0.05 -0.57 1.34E-01 
Selenium 4.90E-01 e(-O.6786+(1.104In(soil concentration)) 0.24 2.31 E-01 

Zinc 3.31E+01 e(1.575+0.555In(SOil concentration)) -0.47 3.37E+01 

PCBs 
Aroclor -1260 1.44E-01 1 0(1·588-0.578(logKOw)) (I) 6.3 1.27E-03 
(a) The mean concentration of the chemical, using 1/2 the sample quantification 

limits for non-detects as presented in Tables 7-2. 
(b) From Sample, et. aI., 1998. 
(c) From TRRP Rule 30 TAC 350.73(e) 
(d) Estimated concentration in plant = regression model or the maximum concentration 

multiplied by the plant uptake factor. 
(e) Sample, et. aI., 1998; 90th percentile used as default value. 
(f) Plant uptake factor based on equation developed by Travis and Arms, 1988 
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APPENDIX L 
TABLE 7 

ESTIMATED CONCENTRATION IN OMNIVOROUS BIRDS 
USING THE MEAN SOIL CONCENTRATION 

Maximum COPEC-Specific 
CONSTITUENT Concentration Bioconcentration 

in Soil Factor 
(mg/kg) (unitless) 

(a) (b) 
Inorganics 
Cadmium 3.45E+01 1.51 E-03 
Chromium 6.63E+00 5.56E-04 
Copper 3.56E+01 5.56E-04 
Lead 3.69E-02 5.56E-04 
Mercury 2.62E+00 3.32E-05 
Nickel 3.45E+01 5.56E-04 
Zinc O.OOE+OO 1.25E-04 

~ 
Aroclor -1254 8.98E-02 4.55E-04 
Arcolor -1260 O.OOE+OO 4.55E-04 
(a) The mean concentration of the chemical, using 1/2 the sample quantification 

limits for non-detects as presented in Tables 7-1. 
(b) Biotransfer factor from USEPA, 1999 
(c) Estimated concentration in bird = conc. x bioconcentration factor 

Estimated 
Concentration in 

Bird 
(mg/kg) 

(d) 

5.21 E-02 
3.69E-03 
1.98E-02 
2.05E-05 
8.70E-05 
1.92E-02 
O.OOE+OO 

4.09E-05 
O.OOE+OO 

BCFs for chromium, copper, lead and nickel were based on the average BCF for cadmium 

mercury and zinc since compound specific values could not be identified. 
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APPENDIXM 
TABLE 1 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

EASTERN COTTONTAIL 

ADD total = [ ( ( 
(mg/kg-day) 

Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + Csoil 
(mg/kg) 

x FS x FIR 
(g/g/day) 

x FR ) + ( Cp 
(mg/kg) 

x FIR 
(g/g/day) 

x FV )) x AUF 
CONSTITUENT 

INORGANICS 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

~ 
Arochlor-1254 
Arochlor-1260 

6.S0E-02 
1.38E-01 
3.56E-01 
3.00E-01 
5.06E-03 
2.10E-02 
5.95E-05 
2.90E+00 

4.99E-04 
4.23E-04 

AODtotal = Average daily dose potential 

[« 
[( ( 
[( ( 
[( ( 
[( ( 
[( ( 
[( ( 
[( ( 

[( ( 
[( ( 

NO 
NO 
NO 
NO 
NO 
NO 

6.13E-04 
NO 

NO 
NO 

Csw = concentration of the chemical in surface water 

(gig-day) 

x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 

x 1.00E+00 x 0.097 x 
x 1.00E+00 x 0.097 x 

(unitless) (unitless) 

) + ( 1.50E+00 x 0.05 x 0.08 x 
) + ( 3.45E+01 x 0.05 x 0.08 x 
) + ( 6.63E+00 x 0.05 x 0.08 x 
) + ( 3.56E+01 x 0.05 x 0.08 x 
) + ( 3.69E-02 x 0.05 x 0.08 x 
) + ( 2.62E+00 x 0.05 x 0.08 x 
) + ( NO x 0.05 x 0.08 x 
) + ( 3.45E+01 x 0.05 x 0.08 x 

) + ( 8.65E-02 x 0.05 x 0.08 x 
) + ( 8.98E-02 x 0.05 x O.OS x 

Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 

(unitless) 

CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cp = concentration of the chemical in plants (Appendix G, Table 5) 
FR = fraction of total intake from the foraging area (assumed 100%) FV = fraction of the diet that consists of plants 
AUF = area use factor (default of 1 utilized since the site is larger than the animal's home range) 

NO - Not detected 
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) + ( 7.75E-01 x 0.08 x 
) + ( 3.45E-03 x 0.08 x 
) + ( 4.11E+00 x 0.08 x 
) + ( 1.97E+00 x 0.08 x 
) + ( 6.14E-02 x O.OS x 
) + ( 1.31E-01 x 0.08 x 
) + ( O.OOE+OO x 0.08 x 
) + ( 3.45E+01 x 0.08 x 

) + ( 1.92E-03 x 0.08 x 
) + ( 7.94E-04 x 0.08 x 

(unitless) (unitless) 

) ) x 
) ) x 
) ) x 
) ) x 
) ) x 
) ) x 
) ) x 
) ) x 

) ) x 
) ) x 
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APPENDIXM 
TABLE 2 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

PRAIRIE VOLE 

ADD total [( ( Csw x CF x WIR x FR ) + ( Csoil x FS x FIR x FR ) + Cp x 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) 

It!lQBGAt!lICS 
Cadmium 1.01E-Ol [( ( NO x 1.00E+00 x 0.25 x ) + ( 1.50E+00 x 0.094 x 0.11 x ) + ( 7.75E-Ol x 
Chromium 3.57E-Ol [« NO x 1.00E+00 x 0.25 x ) + ( 3.45E+Ol x 0.094 x 0.11 x ) + ( 3.45E-03 x 
Copper 5.21 E-Ol [« NO x 1.00E+00 x 0.25 x ) + ( 6.63E+00 x 0.094 x 0.11 x ) + ( 4.11E+00 x 
Lead 5.84E-Ol [( ( NO x 1.00E+00 x 0.25 x ) + ( 3.56E+Ol x 0.094 x 0.11 x ) + ( 1.97E+00 x 
Mercury 7.13E-03 [« NO x 1.00E+OO x 0.25 x ) + ( 3.69E-02 x 0.094 x 0.11 x ) + ( 6.14E-02 x 
Nickel 4.15E-02 [« NO x 1.00E+00 x 0.25 x ) + ( 2.62E+00 x 0.094 x 0.11 x ) + ( 1.31E-Ol x 
Selenium 1.53E-04 [« 6.13E-04 x 1.00E+00 x 0.25 x ) + ( NO x 0.094 x 0.11 x ) + ( O.OOE+OO x 
Zinc 4.15E+00 [« NO x 1.00E+00 x 0.25 x ) + ( 3.45E+Ol x 0.094 x 0.11 x ) + ( 3.45E+Ol x 

fC.Ia 
Arochlor-1254 1.11 E-03 [( ( NO x 1.00E+00 x 0.25 x ) + ( 8.65E-02 x 0.094 x 0.11 x ) + ( 1.92E-03 x 
Arochlor-1260 1.02E-03 [« NO x 1.00E+00 x 0.25 x ) + ( 8.98E-02 x 0.094 x 0.11 x ) + ( 7.94E-04 x 

AODtotal = Average daily dose potential Csoil = concentration of the chemical in soil 
Csw = concentration of the chemical in surface water FS = fraction of soil in diet 
CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cp = concentration of the chemical in plants (Appendix G, Table 5) 
FR = fraction of total intake from the foraging area (assumed 100%) FV = fraction of the diet that consists of plants 
AUF = area use factor (default of 1 utilized since the site is larger than the animal's home range) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/Pr Vole Page 1 of 1 

FIR x FV ) ) x AUF 
(g/g/day) (unitless) (unitless) 

0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 
0.11 x ) ) x 

0.11 x ) ) x 
0.11 x ) ) x 
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ADD total = [( ( 
CONSTITUENT (mg/kg-day) 

~ 
Cadmium 3.12E·03 = [ ( ( 
Chromium 2.92E-02 = [ ( ( 
Copper 5.07E-03 = [ ( ( 
Lead 2.27E-02 = I ( ( 
Mercury 7.58E-05 = [ ( ( 
Nickel 6.07E-03 = [ ( ( 
Selenium 1.74E-06 = [ ( ( 
Zinc 4.18E-Ol = [ (( 
f!;h 
Arochlor-1254 S.23E-04 = [ (( 
Arochlor-1260 5.45E·04 = [ ( ( 
ADOtotal = Average daily dose potential 
Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

Csw CF 
(mg/L) (Ukg) 

NO x 1.00E+OO x 
NO x 1.00E+OO x 
NO x 1.00E+QO x 
NO x 1.00E+OO x 
NO x 1.00E+OO x 
NO X 1.00E+QO x 

6.13E-04 x 1.00E+QD x 
NO x 1.00E+OO x 

NO x 1.00E+OO x 
NO x 1.00E+00 x 

W1R = normalized water ingestion rate (normalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concenb'ation of the chemical in soil 
FS = fraction ofsoil in diet 

APPENDIXM 
TABLE 3 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

WlR FR ) + ( Csoil FS FIR 
(g/g-day) (unitless) (mg/kg) (unitless) (g/g/day) 

0.085 ) + ( 1.S0E+OO x 0.028 0.09 
0.085 ) + ( 3.4SE+Ol x 0.028 0,09 

0.085 x ) + ( 6.63E+OO x 0.028 0.09 
0.085 ) + ( 3.S6E+Ol x 0.028 0.09 
0.085 ) + ( 3.69E-02 x 0.028 0.09 
0.085 ) + ( 2.62E+OO x 0.028 0.09 
0.085 ) + ( NO 0.028 0.09 
0.085 ) + ( 3.45E+01 x 0.028 0.09 

0.OB5 ) + ( B.65E-02 x 0.028 0.09 
0.085 ) + ( 8.98E-02 x 0.028 0.09 

FIR = normalized food ingestion rate (normalized to body weight) 
Cp = concenb'ation of the chemical in plants (Appendix G, Table 5) 
FV = fraction of the diet that consists of plants 

RED FOX 

FR 
(unitless) 

Cm = concentration of the chemical in small mammals (Appendix G, Table 4) 
FM = fraction of the diet that consists of small mammals 
Cinv = concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 
FI = fraction of Invertebrates in diet 

) + Cp FIR FV ) + ( Cm 
(mg/kg) (g/g/day) (unitless) (mg/kg) 

) + 7.75E-Ol x 0.09 0.07 + ( 3.45E-Ol x 
) + 3.45E-03 x 0.09 0.07 + ( 3.05E+OO x 
) + 4.11E+OO x 0.09 0.07 + ( 7.20E-Ol x 
) + 1.97E+OO )( 0.09 0.07 + ( 3.45E+QO x 
) + 6.14E-02 x 0.09 0.07 + ( 2.00E-03 x 
) + 1.31E-Ol x 0.09 0.07 + ( 1.22E+OO x 
) + O.OOE+OO x 0.09 0.07 + ( NO 
) + 3.4SE+Ol x 0.09 0.07 + ( 1.14E+02 x 

) + 1.92E-03 0.09 0.07 + ( 1.53E-01 x 
) + 7.94E-04 0.09 0.07 + ( 1.59E-Ol x 

AUF= area use factor - size of site (28.4 acres) divided by the home range of the animal (850 acres) 

NO - Not detected 
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FIR FM ) + ( Cinv FIR FI ) ) x AUF 
(g/g/day) (unitless) (mg/kg) (g/g/day) (unitless) (unitless) 

0.11 0.88 ) + ( 1.14E+Ol x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 1.09E+02 x 0.09 0.05 ))y. 0.0334 
0.11 0.88 ) + ( B.BOE+OO x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 5.42E+Ol x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 3.54E-Ol x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 1.24E+01 x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( NO x 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 2.73E+02 x 0.09 0.05 ) ) x 0.0334 

0.11 0.88 ) + ( 1.46E-01 0.09 0.05 ) ) x 0.0334 
0.11 0.88 ) + ( 1.54E-Ol 0.09 0.05 ))x 0.0334 
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TABLE. 
SCREENING-LEVEL RISK ASSESSMENT 

EXPOSURE INTAKE CALCULATIONS WITH MODIFYING fACTORS FOR BIOACCUMULATIVE COMPOUNDS 
RACCOON 

ADDIOlal - III C_ CF . WlR . FR )., Caed F. · FIR . FR ). , Cfl.h . FIR FF ,. , C,oll . FS FIR . FR )., Clnll FIR . FI ). , Cm · FIR . FM )., C, FIR . FV ", AUF ) 
CONSTITUENT Imglk~ay) Img/L) (Ukg) (glg-<lly) (unIUeas) (mg/llg) (Unltless) (gig/day) (unities,) Img/JIg) (g/g/day) lunltleas) (mglkg) (unltlln) (glglday) (unl1leas) (mglkg) (glgldlY) (unltless) (mglkg) (gig/dlY) (unltleu) (mglkg) (glgldlY) (unltlen) (unilles,) 

~ 
Clldmium 7.15E-OJ NO I.53E+OO 0.047 0.05 I.SOE+OO 0.047 0.05 4.70E+OO 0.05 3.45E-Ol 7.75E-Ol . 0.05 0.079 

Chromium 1.60E-02 NO xl.OOE+OO 0.083 0.047 005 0.25 3.45E+Ol 0.05 8.65E"OO 0.' 3.OSE+OO 0.05 0.05 
Copper 6.40E-02 . xUIOE+OD 0.047 0.05 0.5 0.~5 6.63E+OO 0.5 4.71E+01 7.20E-01 4.11E+OO . 0.079 

Co'" 1.09E-D2 O.OBJ 2.20E+01 0.047 0.5 NO 3.SSE+Ol 1.45E+OO 3.45E+OO · 0.05 0.05 1.97E+OO 0.05 
Mercury 2.06E-04 . 0.'" 3.00E-02 0.047 NO 0.05 0.25 0.047 . 0.05 0.05 0.3 2.00E-03 0.05 0.05 6.14E-02 0.05 0.' 

xl.OOE+OO . 2.61E+OO 0.047 · 0.05 0.25 2.62E.OO 0.05 0.5 0.05 1.22E"OO 0.05 0.05 131E.Ol 0.' 
Selenium 1.62E·03 6.13E-04 xl.00E+OO 4.90E.Ol 0.047 0.05 0.5 9.81E-OJ 0.25 NO 0.047 0.5 1.32E+OO . 0.05 NO · 0.05 0.05 NO . 0.05 0.' 

2.70E·Dt NO ~ I.OOE+OO 0.083 0.047 · 0.05 0.5 0.05 0.25 3.45E+Ol 0.05 0.5 1.58E+02 1.14E+D2 0.05 3.45E+01 0.079 

""" Aroo;hlor-12S4 4.12E-05 -((( NO ~ 1.00E+DD )., NO 0.047 0.05 ,. , 0.05 0.25 ). (S.65E·02 0.05 0.5 ). , 0.05 0.3 ) . , 1.S3E·Ol 0.05 0.05 )., 0.05 O. ", 
Aroehlor-1260 1.10E-02 ;- [ (( NO ).(1.44E-Ol 0.047 ). , NO 0.05 ). , S.9SE-02 0.047 0.05 )+ (9.23E+OO 0.05 0.3 ). , t.59E-OI 0.05 0.05 )., 7.94E-04 0.05 ", 
ADDlolal" Average dai/y d05e polenHll1 
Csw .. concentration of the cllamicalln SUrfilce water CflSh" e&,lma,ed concentralion in flllh spoem (Appendix G. Tllble 1) 
CF" conversion flletor (1 liter of water weighs 1 kg) FF .. proportion oflhe dlel conslst;"g offISh 
'MR" nonnalized waler ing&&lloo ralll (normalized to body waigh!) Cp. concenirillion oflhe chomicalln terrestrial planls (Appendix G. Table 5) 
FR • irpcli:N'l oftolal inlake from Ihe IorBO;"O area FV" fmction oflhe dlut lhilt COn&5.IS of plllntB 
Csed" concentl1illloo of lila chemir;al in 5!ldimenl Cinv" I!tIIlimaled concentration of the cllamic.al in aqulIllc invorteblillua (Appendix G, Tabla 2) 
Cr.o~"conconlralionoflhechemicalin60~ fl- proportionoflhedletconsistingofequetlcinvertebmtes 
FS" fracti:N'l oflhe die' thaI consists 01 soil or 511diment Cm" estimated concentration 01 the chemical in smam manvnats (Appendix G, Table 4) 
FIR""' normalized food ingestion rale (normalized 10 body walghl) fM,. proportion 01 the dlel c;onsisling 01 smaU mammalG 
AUf" arll1l IISOlac1or - 5~e 015~e (30.4 BCres) d .... ided by the hama range of the animal (J85 acres) 

ND_NoIdelllCted 
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APPENDIXM 
TABLE 5 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

MUSKRAT 

ADD total [( ( Csw x CF x WIR x FR ) + ( Csed x FS x FIR x FR ) + ( Cp x 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) 

It!lQBGAt!lICS 
Cadmium 2.78E-01 [ « ND x 1.00E+00 x 0.98 x ) + ( 1.S3E+00 x 0.094 x 0.3 x ) + ( 7.84E-01 x 
Chromium S.34E-01 [( ( ND x 1.00E+00 x 0.98 x ) + ( 1.89E+01 x 0.094 x 0.3 x ) + ( 1.89E-03 x 
Copper 1.64E+00 [( ( ND x 1.00E+00 x 0.98 x ) + ( 8.98E+00 x 0.094 x 0.3 x ) + ( 4.64E+00 x 
Lead 1.07E+00 = [ « ND x 1.00E+00 x 0.98 x ) + ( 2.20E+01 x 0.094 x 0.3 x ) + ( 1.S0E+00 x 
Mercury 1.73E-02 = [ « ND x 1.00E+00 x 0.98 x ) + ( 3.00E-02 x 0.094 x 0.3 x ) + ( S.48E-02 x 
Nickel 1.1SE-01 = [ ( ( ND x 1.00E+00 x 0.98 x ) + ( 2.67E+00 x 0.094 x 0.3 x ) + ( 1.34E-01 x 
Selenium 8.37E-02 = [ ( ( 6.13E-04 x 1.00E+00 x 0.98 x ) + ( 4.90E-01 x 0.094 x 0.3 x ) + ( 2.31 E-01 x 
Zinc 1.10E+01 = [ « ND x 1.00E+00 x 0.98 x ) + ( 3.31 E+01 x 0.094 x 0.3 x ) + ( 3.37E+01 x 

fQJa 

Arochlor-1260 4.44E-03 [( ( ND x 1.00E+00 x 0.98 x ) + ( 1.44E-01 x 0.094 x 0.3 x ) + ( 1.27E-03 x 

ADDtotal = Average daily dose potential Csed = concentration of the chemical in sediment 
Csw = concentration of the chemical in surface water FS = fraction of sediment in diet 
CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cp = concentration of the chemical in aquatic plants (Appendix G, Table 6) 
FR = fraction of total intake from the foraging area (assumed 100%) FV = fraction of the diet that consists of plants 
AUF = area use factor (default of 1 utilized since the site is larger than the animal's home range) 

ND - Not detected 
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FIR x FV ) ) x AUF 
(g/g/day) (unitless) (unitless) 

0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 
0.3 x ) ) x 

0.3 x ) ) x 
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APPENDIXM 
TABLES 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

RACER 

ADD total [« Csoil x FS x FIR x FR ) + Cm x FIR x FM ) + ( Cinv x 
CONSTITUENT (mg/kg-day) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) (g/g/day) (unitless) (mg/kg) 

I~QRGA~ICS 
Cadmium S.94E-02 [ ( ( 1.S0E+00 x 0.05 x 0.02 x + ( 3.4SE-01 x 0.02 x 0.77 ) + ( 1.14E+01 x 
Chromium S.83E-01 [ ( ( 3.4SE+01 x 0.05 x 0.02 x + ( 3.0SE+00 x 0.02 x 0.77 ) + ( 1.09E+02 x 
Copper S.82E-02 [ ( ( 6.63E+00 x 0.05 x 0.02 x + ( 7.20E-01 x 0.02 x 0.77 ) + ( 8.80E+00 x 
Lead 3.38E-01 [ ( ( 3.S6E+01 x 0.05 x 0.02 x + ( 3.4SE+00 x 0.02 x 0.77 ) + ( S.42E+01 x 
Mercury 1.70E-03 [ ( ( 3.69E-02 x 0.05 x 0.02 x ) + ( 2.00E-03 x 0.02 x 0.77 ) + ( 3.S4E-01 x 
Nickel 7.8SE-02 [ (( 2.62E+00 x 0.05 x 0.02 x ) + ( 1.22E+00 x 0.02 x 0.77 ) + ( 1.24E+01 x 
Zinc 3.04E+00 [ ( ( 3.4SE+01 x 0.05 x 0.02 x ) + ( 1.14E+02 x 0.02 x 0.77 ) + ( 2.73E+02 x 

~ 
Arochlor-12S4 3.11E-03 [ ( ( 8.6SE-02 x 0.05 x 0.02 x + ( 1.S3E-01 x 0.02 x 0.77 ) + ( 1.46E-01 x 
Arochlor-1260 3.2SE-03 [ ( ( 8.98E-02 x 0.05 x 0.02 x + ( 1.S9E-01 x 0.02 x 0.77 ) + ( 1.S4E-01 x 

ADDtotal = Average daily dose potential 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 
FS = fraction of soil in diet 
Cm = concentration of the chemical in small mammals (Appendix G, Table 4) 

FM = fraction of small mammals in diet 
Cinv = estimated concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 
FI = fraction of terrestrial invertebrates in diet 
AUF = area use factor (default of 1 utilized since the site is larger than the animal's home range) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/Racer Page 1 of 1 

FIR x FI ) ) x AUF 
(g/g/day) (unitless) (unitless) 

0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 

0.02 x 0.23 ) ) x 
0.02 x 0.23 ) ) x 
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APPENDIX M 
TABLE 7 

SCREENING-lEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

AMERICAN KESTREL 

ADDlolal = [ ( ( 
(mg/kg-day) 

Csw 
(mg/l) 

x CF 
(Ukg) 

x WIR x FR ) + ( Csoll 
(mg/kg) 

x FS x FIR x FR ) + ( Cm 
(mg/kg) 

x FIR x FM ) + ( Clnv 
(mg/kg) 

x FIR 
(g/g/day) 

x 
CONSTITUENT 

INORGAN)CS 
Cadmium 
Chromium 
Copper 
lead 

1.49E-01 
1.45E+00 
1.33E-01 
7.91E-01 
4.42E-03 
1.B1E-01 

= [ « ND x 1.00E+00 x 
= [ ( ( ND x 1.00E+00 x 
= [ « ND x 1.00E+00 x 
= [ « ND x 1.00E+00 x 
= [ « ND x 1.00E+00 x 
= [ « ND x 1.00E+00 x 

Mercury 
Nickel 
Selenium B.36E-06 = [ « 6.13E-04 x 1.00E+00 x 
Zinc 

~ 
Arochlor -1254 
Arochlor-1260 

5.75E+00 

5.10E-03 
5.33E-03 

ADDtolal = Average daily dose potential 

= [ « 

= [ « 
= [ « 

Csw = concentration of the chemical in surface water 
CF = conversion factor (1 liter of water weighs 1 kg) 

ND x 1.00E+00 x 

ND x 1.00E+00 x 
ND x 1.00E+00 x 

WlR = nonnalized water ingestion rate (nonnalized to body weight) 
FR = fraction of total intake from the foraging area (assumed 100%) 
Csoil = concentration of the chemical in soil 

(gig-day) 

0.12 x 
0.12 x 
0.12 x 
0.12 
0.12 
0.12 
0.12 
0.12 

0.12 x 
0.12 

(unilless) (unitless) (g/g/day) (unilless) . (g/g/day) (unilless) 

) + ( 1.50E+00 x 0.05 0.29 ) + ( 3.45E-01 x 0.29 
) + ( 3.45E+01 x 0.05 0.29 ) + ( 3.05E+00 x 0.29 
) + ( 6.63E+00 x 0.05 0.29 ) + ( 7.20E-01 x 0.29 
) + ( 3.56E+01 x 0.05 x 0.29 ) + ( 3.45E+00 x 0.29 
) + ( 3.69E-02 x 0.05 0.29 ) + ( 2.00E-03 x 0.29 
) + ( 2.62E+00 x 0.05 0.29 ) + ( 1.22E+00 x 0.29 
) + ( ND x 0.05 0.29 ) + ( ND x 0.29 
) + ( 3.45E+01 x 0.05 0.29 ) + ( 1.14E+02 x 0.29 

) + ( B.65E-02 x 0.05 0.29 ) + ( 1.53E-01 x 0.29 
) + ( B.9BE-02 x 0.05 0.29 ) + ( 1.59E-01 x 0.29 

FS = fraction of soil in diet 
FIR = nonnalized food ingestion rate (nonnalized to body weight) 
Cm = concentration of the chemical in small mammals (Appendix G, Table 4) 
FM = fraction of the diet that consists of small mammals 
Cinv = concentration of the chemical in terrestrial invertebrates (Appendix G, Table 3) 

x 
0.63 ) + ( 1.14E+01 x 
0.63 ) + ( 1.09E+02 x 
0.63 ) + ( B.BOE+OO x 
0.63 ) + ( 5.42E+01 x 
0.63 ) + ( 3.54E-01 x 
0.63 ) + ( 1.24E+01 x 
0.63 ) + ( ND x 
0.63 ) + ( 2.73E+02 x 

0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 

x 
x 

x 

0.63 ) + ( 1.46E-01 x 0.29 x 
0.63 ) + ( 1.54E-01 x 0.29 x 

AUF = area use factor - size of site (28.4 acres) divided by the home range of the animal (250 acres) 

ND - Not detected 

intake calcs-bioaccum mean-rev3.xls/Kestrel Page 1 of 1 

FI ) ) x AUF I 
(unilless) (unilless) 

0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 
0.37 ) ) x 0.1136 

0.37 )) x 0.1136 
0.37 )) x 0.1136 
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APPENDIXM 
TABLE 8 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

GREAT BLUE HERON 

ADD total [( ( Csw x CF x WIR x FR ) + ( Csed x FS x FIR x FR ) + ( Cfish 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (gig-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) 

INQBGANICS 
Cadmium 5.51E-03 [« NO x 1.00E+00 x 0.045 x ) + ( 1.53E+00 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Chromium 6.80E-02 [( ( NO x 1.00E+00 x 0.045 x ) + ( 1.89E+01 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Copper 3.23E-02 [( ( NO x 1.00E+00 x 0.045 x ) + ( 8.98E+00 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Lead 7.92E-02 [( ( NO x 1.00E+00 x 0.045 x ) + ( 2.20E+01 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Mercury 1.08E-04 [( ( NO x 1.00E+00 x 0.045 x ) + ( 3.00E-02 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Nickel 9.61 E-03 [( ( NO x 1.00E+00 x 0.045 x ) + ( 2.67E+00 x 0.11 x 0.18 x ) + ( O.OOE+OO 
Selenium 2.09E-03 [( ( 6.13E-04 x 1.00E+00 x 0.045 x ) + ( 4.90E-01 x 0.11 x 0.18 x ) + ( 9.81E-03 
Zinc 1.19E-01 [( ( NO x 1.00E+00 x 0.045 x ) + ( 3.31E+01 x 0.11 x 0.18 x ) + ( O.OOE+OO 

~ 
Arochlor-1260 5.18E-04 [( ( NO x 1.00E+00 x 0.045 x ) + ( 1.44E-01 x 0.11 x 0.18 x ) + ( O.OOE+OO 

AODtotal = Average daily dose potential Csed = concentration of the chemical in sediment 
Csw = concentration of the chemical in surface water FS = fraction of sediment in diet 
CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cfish = estimated concentration in fish species (Appendix G, Table 1) 
FR = fraction of total intake from the foraging area (assumed 100%) FF = proportion of the diet consisting of fish 
AUF = area use factor - size of site (2 acres) divided by the home range of the animal (11 acres) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/GB Heron Page 1 of 1 

x FIR x FF ) ) x AUF 
(g/g/day) (unitless) (unitless) 

x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 
x 0.18 x ) ) x 0.1818 

x 0.18 x ) ) x 0.1818 
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APPENDIXM 
TABLE 9 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

BELTED KINGFISHER 

ADD total 
(mg/kg-day) 

[( ( Csw 
(mg/L) 

x CF 
(Ukg) 

x WIR x FR ) + ( esed 
(mg/kg) 

x FS x FIR 
(g/g/day) 

x FR ) + ( 
CONSTITUENT 

INORGANICS 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

~ 
Arochlor-1260 

8.05E-03 
9.95E-02 
4.73E-02 
1.16E-Ol 
1.58E-04 
1.41E-02 
5.20E-03 
1.74E-Ol 

7.5BE-04 

ADDtotal = Average daily dose potential 

1« NO 

1« NO 

1« NO 

1« NO 

1« NO 

1« NO 

1« 6.13E-04 

1« NO 

1« NO 

Csw = concentration of the chemical in surface water 

(gig-day) 

x 1.00E+00 x 0.11 x 
x 1.00E+00 x 0.11 x 
x 1.00E+00 x 0.11 x 
x 1.00E+00 x 0.11 x 
x 1.00E+00 x 0.11 x 
x 1.00E+00 x 0.11 x 
x 1.00E+00 x .0.11 x 
x 1.00E+00 x 0.11 x 

x 1.00E+00 x 0.11 x 

(unitless) (unltless) (unitless) 

) + ( 1.53E+00 x 0.02 x 0.5 x 
} + ( I.B9E+Ol x 0.02 x 0.5 x 
} + ( 8.9BE+00 x 0.02 x 0.5 x 
} + ( 2.20E+Ol x 0.02 x 0.5 
} + ( 3.00E-02 x 0.02 x 0.5 x 
} + ( 2.67E+00 x 0.02 x 0.5 x 
} + ( 4.90E-Ol x 0.02 x 0.5 x 
} + ( 3.31E+Ol x 0.02 x 0.5 x 

} + ( I.44E-Ol x 0.02 x 0.5 x 

Csed = concentration of the chemical in sediment 
FS = fraction of sediment in diet 

CF = conversion factor (1 liter of water weighs 1 kg) FIR = normalized food ingestion rate (normalized to body weight) 
WIR = normalized water ingestion rate (normalized to body weight) Cfish = estimated concentration in fish species (Appendix G, Table I) 
FR = fraction of total intake from the foraging area (assumed 100%) FF = proportion of the diet consisting of fish 
AUF = area use factor - size of site (2 acres) divided by the home range of the animal (3.B acres) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/Kingfisher Page 1 of 1 

) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 
) + ( 

) + ( 

Cflsh 
(mg/kg) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.B1E-03 
O.OOE+OO 

O.OOE+OO 

x 

x 
x 
x 
x 
x 

x 
x 

x 

FIR 
(g/g/day) 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

x FF ) ) x AUF 
(unitless) (unitless) 

x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 
x ) } x 0.5263 

x ) } x 0.5263 
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ADD total = [ ( ( Csw CF x 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) 

ItlIQBGAtlIlCS 
Cadmium 2.20E-04 = [ ( ( ND x 1.00E+00 x 
Chromium 8.80E-04 = [ ( ( ND x 1.00E+00 x 
Copper 1.70E-03 = [ ( ( ND x 1.00E+00 x 
Lead 9.66E-04 = [ ( ( ND x 1.00E+00 x 
Mercury 7.47E-06 = [ ( ( ND x 1.00E+00 x 
Nickel 2.38E-04 = [ ( ( ND x 1.00E+00 x 
Selenium 6.48E-05 = [ ( ( 6.13E-04 x 1.00E+00 x 
Zinc 7.31E-03 = [ ( ( ND x 1.00E+00 x 

elda 
Arochlor-1260 1.98E-04 = [ ( ( ND x 1.00E+00 x 

ADDtotal = Average daily dose potential 
Csw::;: concentration of the chemical in surface water 
CF ::;: conversion factor (1 liter of water weighs 1 kg) 
W1R::;: normalized water ingestion rate (normalized to body weight) 
FR ::;: fraction of total intake from the foraging area (assumed 100%) 
esed = concentration of the chemical in sediment 

APPENDIX M 
TABLE 10 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

MALLARD 

WIR FR ) + ( Csed FS FIR FR ) + ( Cinvert FIR 
(gIg-day) (unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) (g/g/day) 

0.045 ) + ( 1.53E+00 x 0.11 0.18 ) + ( 4.70E+00 0.056 
0.045 ) + ( 1.89E+01 x 0.11 0.18 ) + ( 8.85E+00 0.056 
0.045 ) + ( 8.98E+00 x 0.11 0.18 ) + ( 4.71E+01 0.056 
0.045 ) + ( 2.20E+01 x 0.11 0.18 ) + ( 1.45E+00 0.056 
0.045 ) + ( 3.00E-02 x 0.11 0.18 ) + ( 8.60E-02 0.056 
0.045 ) + ( 2.67E+00 x 0.11 0.18 ) + ( 6.19E+00 0.056 
0.045 ) + ( 4.90E-01 x 0.11 0.18 ) + ( 1.32E+00 0.056 
0.045 ) + ( 3.31E+01 x 0.11 0.18 ) + ( 1.58E+02 0.056 

0.045 ) + ( 1.44E-01 x 0.11 0.18 ) + ( 9.23E+00 0.056 

FS ::;: fraction of sediment in diet 
FIR::;: normalized food ingestion rate (nonnalized to body weight) 
Cinvert ::;: estimated concentration in aquatic invertebrates (Appendix G, Table 2) 
Fl ::;: proportion of the diet consisting of aquatic invertebrates 
Caqp :;; estimated concentration in aquatic plants (Appendix G, Table 6) 
FV = proportion of the diet consisting of aquatic vegetation 

AUF = area use factor - size of site (2 acres) divided by the home range of the animal (1075 acres) 

ND - Not detected 

intake calcs-bioaccum mean-rev3.xls/Maliard Page 1 of 1 

x FI ) + ( Caqp x FIR x FV ) ) x AUF 
(unitless) (mg/kg) (g/g/day) (unitless) (unitless) 

0.2 ) + ( 7.84E-01 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 1.89E-03 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 4.64E+00 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 1.50E+00 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 5.48E-02 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 1.34E-01 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 2.31E-01 x 0.056 0.8 ) ) x 0.00186 
0.2 ) + ( 3.37E+01 x 0.056 0.8 ) ) x 0.00186 

0.2 ) + ( 1.27E-03 x 0.056 0.8 ) ) x 0.00186 J 
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APPENDIX M 
TABLE 11 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

MARSH WREN 

ADD total [( ( Csw x CF x WIR x FR ) + ( Csed x FS x FIR x FR ) + ( Clnvert 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) (g/g-day) (unitless) (mg/kg) (unltless) (g/g/day) (unitless) (mg/kg) 

If'!QBGANIC~ 

Cadmium 4.16E+00 [( ( NO x 1.00E+00 x 0.27 ) + ( 1.53E+00 x 0.05 x 0.B7 x ) + ( 4.70E+00 
Chromium B.52E+00 [( ( NO x 1.00E+00 x 0.27 x ) + ( 1.B9E+01 x 0.05 x 0.B7 x ) + ( B.B5E+00 
Copper 4.14E+01 [( ( NO x 1.00E+00 x 0.27 x ) + ( B.9BE+00 x 0.05 x 0.B7 x ) + ( 4.71E+01 
Lead 2.22E+00 [( ( NO x 1.00E+00 x 0.27 x ) + ( 2.20E+01 x 0.05 x 0.B7 x ) + ( 1.45E+00 
Mercury 7.62E-02 [( ( NO x 1.00E+00 x 0.27 x ) + ( 3.00E-02 x 0.05 x 0.B7 x ) + ( B.60E-02 
Nickel 5.51E+00 [( ( NO x 1.00E+00 x 0.27 x ) + ( 2.67E+00 x 0.05 x 0.B7 x ) + ( 6.19E+00 
Selenium 1.17E+00 [« 6.13E-04 x 1.00E+00 x 0.27 x ) + ( 4.90E-01 x 0.05 x 0.B7 x ) + ( 1.32E+00 
Zinc 1.3BE+02 [( ( NO x 1.00E+00 x 0.27 x ) + ( 3.31E+01 x 0.05 x 0.B7 x ) + ( 1.5BE+02 

~ 
Arochlor-1260 B.04E+00 [( ( NO x 1.00E+00 x 0.27 x ) + ( 1.44E-01 x 0.05 x 0.B7 x ) + ( 9.23E+00 

AODtotal = Average daily dose potential FS = fraction of sediment in diet 
Csw = concentration of the chemical in surface water FIR = normalized food ingestion rate (normalized to body weight) 
CF = conversion factor (1 liter of water weighs 1 kg) Cinvert = estimated concentration in aquatic invertebrates (Appendix G, Table 2) 
WIR = normalized water ingestion rate (normalized to body weight) FI = proportion of the diet consisting of aquatic invertebrates 
FR = fraction of total intake from the foraging area (assumed 100%) Caqp = estimated concentration in aquatic plants (Appendix G, Table 6) 
Csed = concentration of the chemical in sediment FV = proportion of the diet consisting of aquatic vegetation 
AUF = area use factor (default of 1 utilized since the site is larger than the animal's home range) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/Marsh Wren Page 1 of 1 

x FIR x FI ) ) x AUF 
(g/g/day) (unltless) (unltless) 

x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 
x 0.B7 x ) ) x 

x 0.B7 x ) ) x 
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APPENDIXM 
TABLE 12 

SCREENING-LEVEL RISK ASSESSMENT 
EXPOSURE INTAKE CALCULATIONS WITH MODIFYING FACTORS FOR BIOACCUMULATIVE COMPOUNDS 

AMERICAN ROBIN 

ADD total = [ ( Csw CF x 
CONSTITUENT (mg/kg-day) (mg/L) (Ukg) 

I~QBG8~IQS 
Cadmium 6.04E+00 = [ ( ND x 1.00E+00 x 
Chromium 5.66E+01 = [ ( NO x 1.00E+00 x 
Copper 6.57E+00 = [ ( NO x 1.00E+00 x 
Lead 3.06E+01 = [ ( NO x 1.00E+00 x 
Mercury 2.01E-01 = [ ( NO x 1.00E+00 x 
Nickel 6.36E+00 = [ ( NO x 1.00E+00 x 
Selenium 8.58E-05 = [ ( 6.13E-04 x 1.00E+00 x 
Zinc 1.51E+02 = [ ( NO x 1.00E+00 x 

~ 
Arochlor-1254 8.05E-02 = [ ( NO x 1.00E+00 x 
Arochlor-1260 8.41E-02 = [ ( NO x 1.00E+00 x 

ADDlotal = Average daily dose potential 
FR ;:; fraction of total intake from the foraging area (assumed 100%) 
Csw;:; concentration of the chemical in sulface water 
CF ;:; conversion factor (1 liter of water weighs 1 kg) 
W1R = normalized water ingestion rate (normalized to body weight) 
Csoil ;:; concentration of the chemical in soil 

WIR x 
(gig-day) 

0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 

0.14 
0.14 

FR ) + ( Csoil FS FIR x FR ) + ( Cp 
(unitless) (mg/kg) (unitless) (g/g/day) (unitless) (mg/kg) 

) + ( 1.50E+00 x 0.104 0.89 ) + ( 7.75E-01 x 
) + ( 3.45E+01 x 0.104 0.89 ) + ( 3.45E-03 x 
) + ( 6.63E+00 x 0.104 0.89 ) + ( 4.11E+00 x 
) + ( 3.56E+01 x 0.104 0.89 ) + ( 1.97E+00 x 
) + ( 3.69E-02 x 0.104 0.89 ) + ( 6.14E-02 x 
) + ( 2.62E+00 x 0.104 0.89 ) + ( 1.31E-01 x 
) + ( O.OOE+OO X 0.104 0.89 ) + ( O.OOE+OO x 
) + ( 3.45E+01 x 0.104 0.89 ) + ( 3.45E+01 x 

) + ( 8.65E-02 x 0.104 0.89 ) + ( 1.92E-03 x 
) + ( 8.98E-02 x 0.104 0.89 ) + ( 7.94E-04 x 

FS = fraction of soil in diet 
Cp ;:; concentration of the chemical in terrestrial plants (Appendix G, Table 5) 
FP ;:; fraction of terrestrial plants in diet 

FIR 
(g/g/day) 

0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 

0.89 
0.89 

Cinv :;: estimated concentration of the chemical in terrestrial invertebrates (Appendix G. Table 3) 
FI = fraction of terrestrial invertebrates in diet 

AUF;:; area use factor (default of 1 utilized since the site is larger than the animal's home range) 

NO - Not detected 

intake calcs-bioaccum mean-rev3.xls/Robin Page 1 of 1 

FP ) + ( Cinv FIR X FI ) I X AUF 
(unitless) (mg/kg) (g/g/day) (unitless) (unitless) 

0.45 ) + ( 1.14E+01 x 0.89 0.55 ) I x 
0.45 ) + ( 1.09E+02 x 0.89 0.55 ) I x 
0.45 ) + ( 8.80E+00 x 0.89 0.55 ) I x 
0.45 ) + ( 5.42E+01 x 0.89 0.55 ) I x 
0.45 ) + ( 3.54E-01 x 0.89 0.55 ) I x 
0.45 ) + ( 1.24E+01 x 0.89 0.55 ) I x 
0.45 ) + ( O.OOE+OO x 0.89 0.55 ) ) x 
0.45 ) + ( 2.73E+02 x 0.89 0.55 ) I x 

0.45 ) + ( 1.46E-01 x 0.89 0.55 ) I x 
0.45 ) + ( 1.54E-01 x 0.89 0.55 ) ) x 
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APPENDIX N 
TABLE 1 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

EASTERN COTTONTAIL 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 6.BOE-02 B.76E+00 
Chromium 1.3BE-01 1 2.S4E+04 
Copper 3.S6E-01 1 1.S0E+01 
Lead 3.00E-01 7.43E+01 
Mercury S.06E-03 9.97E+00 
Nickel 2.10E-02 7.43E+01 
Selenium S.9SE-OS 3.06E-01 
Zinc 2.90E+00 2.97E+02 

PCBs 
Arochlor-12S4 4.99E-04 6.2BE-01 
Arochlor-1260 4.23E-04 6.2BE-01 

(a) See Table 1, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC Rab Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

BE-03 
SE-06 
2E-02 
4E-03 
SE-04 
3E-04 
2E-04 
1E-02 

BE-04 
7E-04 
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APPENDIX N 
TABLE 2 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

PRAIRIE VOLE 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 1.01 E-01 1 1.26E+01 
Chromium 3.57E-01 1 3.12E+04 
Copper 5.21 E-01 1 1.84E+01 
Lead 5.84E-01 1 9.11 E+01 
Mercury 7.13E-03 1 1.06E+01 
Nickel 4.15E-02 1 9.11 E+01 
Selenium 1.53E-04 1 3.76E-01 
Zinc 4.15E+00 1 3.64E+02 

PCBs 
Arochlor-1254 1.11 E-03 1 8.37E-01 
Arochlor -1260 1.02E-03 1 8.37E-01 

(a) See Table 2, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC PV Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

SE-03 
1E-05 
3E-02 
6E-03 
7E-04 
5E-04 
4E-04 
1E-02 

1E-03 
1E-03 

8/16/2001 



APPENDIX N 
TABLE 3 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RED FOX 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 3.12E-03 1 7.61E+00 
Chromium 2.92E-02 1 2.35E+04 

Copper 5.07E-03 1 1.3BE+01 
Lead 2.27E-02 1 6.B6E+01 

Mercury 7.5BE-05 1 9.75E+00 
Nickel 6.07E-03 1 6.B6E+01 
Selenium 1.74E-06 1 2.B3E-01 
Zinc 4.1BE-01 1 2.75E+02 

PCBs 
Arochlor-1254 5.23E-04 6.30E-01 
Arochlor-1260 5.45E-04 6.30E-01 

(a) See Table 3, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC Fox Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

4E-04 
1E-06 
4E-04 
3E-04 
BE-06 
9E-05 
6E-06 
2E-03 

BE-04 
9E-04 

B/16/2001 



APPENDIXN 
TABLE 4 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RACCOON 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 7.15E-03 1 7.38E+00 
Chromium 1.60E-02 1 2.31E+04 
Copper 6.40E-02 1 1.36E+01 
Lead 1.09E-02 1 6.75E+01 
Mercury 2.06E-04 1 9.70E+00 
Nickel 8.28E-03 1 6.75E+01 
Selenium 1.62E-03 1 2.78E-01 
Zinc 2.70E-01 1 2.70E+02 

PCBs 
Arochlor-1254 4.12E-05 1 6.20E-01 
Arochlor-1260 1.10E-02 6.20E-01 

(a) See Table 4, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC RAC Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1E-03 
7E-07 
5E-03 
2E-04 
2E-05 
1E-04 
6E-03 
1E-03 

7E-05 
2E-02 

8/16/2001 



APPENDIXN 
TABLE 5 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MUSKRAT 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 2.78E-01 1 8.69E+OO 
Chromium S.34E-01 1 2.S3E+04 
Copper 1.64E+OO 1 1.49E+01 
Lead 1.07E+OO 1 7.39E+01 
Mercury 1.73E-02 1 9.96E+OO 
Nickel 1.1SE-01 1 7.39E+01 
Selenium 8.37E-02 1 3.0SE-01 
Zinc 1.10E+01 1 2.96E+02 

PCBs 
Arochlor-1260 4.44E-03 1 6.79E-01 

(a) See Table S, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC MR Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

3E-02 
2E-OS 
1E-01 
1E-02 
2E-03 
2E-03 
3E-01 
4E-02 

7E-03 

8/16/2001 



APPENDIXN 
TABLE 6 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

RACER 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 5.94E-02 1.B4E+00 
Chromium 5.B3E-01 / 5.24E+03 
Copper 5.B2E-02 / 3.0BE+00 
Lead 3.3BE-01 / 1.53E+01 
Mercury 1.70E-03 I 2.01E+00 
Nickel 7.B5E-02 1.53E+01 
Zinc 3.04E+00 6.12E+01 

PCBs 
Arochlor-1254 3.11E-03 1.40E-01 
Arochlor-1260 3.25E-03 1.40E-01 

(a) See Table 6, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD / TRV 

intake calcs-bioaccum mean-rev3.xls/RC Racer Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 

= 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

3E-02 
1E-04 
2E-02 
2E-02 
BE-04 
5E-03 
5E-02 

2E-02 
2E-02 

8/16/2001 



APPENDIX N 
TABLE 7 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

AMERICAN KESTREL 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INORGANICS 
Cadmium 1.49E-01 1.31 E+01 
Chromium 1.45E+00 1 3.13E+00 
Copper 1.33E-01 1 6.16E+01 
Lead 7.91 E-01 1 1.08E+01 
Mercury 4.42E-03 1 8.61 E-01 
Nickel 1.81 E-01 1 7.00E+01 
Selenium 8.36E-06 1 6.54E-01 
Zinc 5.75E+00 1 7.80E+01 

PCBs 
Arochlor-1254 5.10E-03 1 1.18E+00 
Arochlor-1260 5.33E-03 1 1.18E+00 

(a) See Table 7, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC AK Page 1 of 1 

Hazard 
Quotient 

= (HQ) 
unitless 

(c) 

= 1E-02 

= 5E-01 

= 2E-03 

= 7E-02 

= 5E-03 

= 3E-03 

= 1E-05 

= 7E-02 

= 4E-03 

= 5E-03 

8/16/2001 



APPENDIXN 
TABLE 8 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

GREAT BLUE HERON 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 5.51 E-03 1 2.36E+01 
Chromium 6.BOE-02 1 5.65E+00 

Copper 3.23E-02 1 1.11E+02 

Lead 7.92E-02 1 1.95E+01 

Mercury 1.0BE-04 1 1.55E+00 
Nickel 9.61E-03 1 1.26E+02 
Selenium 2.09E-03 1 1.1BE+00 

Zinc 1.19E-01 1 1.41E+02 

PCBs 
Arochlor-1260 5.1BE-04 1 2.13E+00 

(a) See Table B, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC GBH Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 

Hazard 
Quotient 

(HO) 
unitless 

(c) 

2E-04 
1E-02 
3E-04 
4E-03 
7E-05 
BE-05 
2E-03 
BE-04 

2E-04 

B/16/2001 



APPENDIX N 
TABLE 9 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

BEL TED KINGFISHER 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 8.0SE-03 1.36E+01 
Chromium 9.9SE-02 3.26E+00 
Copper 4.73E-02 6.41E+01 
Lead 1.16E-01 1.13E+01 
Mercury 1.S8E-04 8.96E-01 
Nickel 1.41E-02 / 7.29E+01 
Selenium S.20E-03 1 6.81E-01 
Zinc 1.74E-01 / 8.13E+01 

PCBs 
Arochlor-1260 7.S8E-04 1 1.23E+00 

(a) See Table 9, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC King Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

6E-04 
3E-02 
7E-04 
1E-02 
2E-04 
2E-04 
8E-03 
2E-03 

6E-04 

8/16/2001 



APPENDIX N 
TABLE 10 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MALLARD 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 2.20E-04 1 2.04E+01 
Chromium 8.80E-04 1 4.87E+00 
Copper 1.70E-03 9.S9E+01 
Lead 9.BBE-04 1.B8E+01 
Mercury 7A7E-OB 1.34E+00 
Nickel 2.38E-04 1.09E+02 
Selenium BA8E-OS 1.02E+00 
Zinc 7.31 E-03 1.22E+02 

PCBs 
Arochlor-12BO 1.98E-04 1.83E+00 

(a) See Table 10, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC Mal Page 1 of 1 

= 

= 
= 
= 
= 
= 
= 
= 
= 

= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

1E-OS 
2E-04 
2E-OS 
BE-OS 
BE-OB 
2E-OB 
BE-OS 
6E-OS 

1E-04 

8/16/2001 



APPENDIX N 
TABLE 11 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

MARSH WREN 

Average LOAEL Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 4.16E+00 1 8.12E+00 

Chromium 8.S2E+00 1 1.94E+00 

Copper 4.14E+01 1 3.82E+01 
Lead 2.22E+00 1 6.70E+00 
Mercury 7.62E-02 1 S.34E-01 
Nickel S.S1E+00 1 4.34E+01 

Selenium 1.17E+00 1 4.06E-01 

Zinc 1.38E+02 4.84E+01 

PCBs 
Arochlor-1260 8.04E+00 7.30E-01 

(a) See Table 11, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 4 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 

intake calcs-bioaccum mean-rev3.xls/RC MW Page 1 of 1 

= 

= 
=1 
= 
= 
= 
= 

=1 

=1 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

SE-01 
4E+OO 

1E+00 
3E-01 
1 E-01 
1 E-01 
3E+OO 
3E+OO 

1E+01 

8/16/2001 



APPENDIX N 
TABLE 12 

SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 
RISK CHARACTERIZATION - BIOACCUMULATIVE COPCS 

AMERICAN ROBIN 

Average Toxicity 
Daily Dose Reference Value 

Equation (ADD) I (TRV) 
Units mg/kg-day mg/kg-day 
Reference (a) (b) 

INQRGANICS 
Cadmium 6.04E+00 1.20E+01 

Chromium S.66E+01 2.S7E+00 

Copper 6.S7E+00 S.64E+01 
Lead 3.06E+01 9.90E+00 

Mercury 2.01E-01 7.SSE-01 
Nickel 6.36E+00 6.41 E+01 
Selenium S.SSE-OS S.99E-01 

Zinc 1.S1 E+02 7.1SE+01 

PCBs 
Aroclor-12S4 S.OSE-02 1.0SE+00 
Aroclor-1260 S.41 E-02 1 1.0SE+00 

(a) See Table 12, Appendix L-1 for derivation of average daily dose. 
(b) See Appendix J, Table 1 for toxicity values. 
(c) Hazard Quotient is the ratio of ADD 1 TRV 
ND = Not Determined 

intake calcs-bioaccum mean-rev3.xls/RC Robin Page 1 of 1 

= 

= 
=1 
= 
=1 
= 
= 
= 
=1 

= 
= 

Hazard 
Quotient 

(HQ) 
unitless 

(c) 

SE-01 
2E+01 

1 E-01 
3E+OO 

3E-01 
1 E-01 
1E-04 
2E+OO 

7E-02 
SE-02 

S/16/2001 
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APPENDIX 0 

Selection of Surrogate Compounds for COPECs Lacking Toxicity Reference Values 

For some of the chemicals detected at Corpus Christi, limited toxicity information is available. Lack 
of toxicity reference information makes the proper selection of surrogate compounds essential to an 
accurate representation of potential risks associated with a site. 

In order to find the proper surrogate, it is necessary to compare physical and toxicological properties 
among pairs of structurally similar compounds. A surrogate should have a similar lipid solubility 
to the chemical it is replacing. The degree oflipid solubility determines absorption into animal and 
plant tissue and environmental distribution. Lipid solubility is determined by the number of carbons 
a chemical contains and the presence or absence of polar side chains. The log ofthe octanol-water 
partition coefficient(or Kow) is a measurement oflipophillicity. 

From a toxicological perspective, it is necessary to compare functional groups and chemical 
structure. A chemical's toxicity is often judged from structure-activity relationships. Often side 
chains are involved in toxicity, and chemicals with similar side chains often lead to the same 
toxicological endpoints. 

It is also critical to examine the likely mechanism of toxicity and potential toxic effects of 
structurally similar chemicals. Chemical substitutions often play a role in direct toxicity or 
intracellular reactions that can lead to bio-activation ofxenobiotics, leading to a toxic endpoint. 

Benzo[g,h,i]Perylene 

Benzo[g,h,i]perylene is a high molecular weight polyaromatic hydrocarbons (PARs) with a log Kow 
value of6.63. The water solubility for benzo[g,h,i]perylene is 0.00026 mg/L. Although a TRV does 
not exist for this chemical, benzo[a]pyrene is a suitable surrogate since it has a similar chemical 
structure (composed entirely of aromatic rings with no substitutions), and physical and toxicological 
properties. Benzo[a]pyrene has a water solubility of 0.00162 and a log Kow of 6.13. 
Benzo[a]pyrene's toxicity is thought to result from intracellular biotransformation into reactive 
epoxide trans-dihydrodiols by cytochrome p450 metabolizing enzymes, which, in this intermediate 
step, can lead to covalent bonding with proteins and nucleic acids (Klaasen, Casarett and Doull, 
1996). Cytochrome P450 enzymes are prevalent in the animal kingdom and are necessary for the 
elimination of highly lipophillic chemicals. These enzymes are known to convert polycyclic 
aromatics into arene oxides (Klaasen, Casarett and Doull, 1996). Benzo[g,h,i]perylene is bulkier 
than benzo[a]pyrene and more likely to encounter steric hindrance when attempting to bond with 
intracellular nucleophillic macromolecules. Therefore, using benzo(a)pyrene as a surrogate is a 
conservative estimate of the TRV for this chemical. 

surrogate text. wpd 



Benzo[g,h,i]pery lene Benzo [a ]pyrene 

. Dibenzofuran 

Toxicity information on dibenzofuran is lacking. The most appropriate surrogate would be fluorene, 
which is structurally similar except for an oxygen molecule. The water solubility (1.89 mg/l for 
fluorene and 3.1 mg/l for dibenzofuran) is similar, as is the log Kow (4.18 for fluorene and 4.12 for 
dibenzofuran). 

Fluorene Dibenzofuran 

The following compounds have toxicity data for mammalian species; however, avian toxicity data 
for these compounds are lacking. The following paragraphs describe surrogates for which avian 
toxicity data are available and are suitable for the compounds of concern for Corpus Christi. 

Diethylphthalate 

Dimethylphthalate IS the most appropriate surrogate for this compound. Structural-activity 

surrogate text. wpd 2 



relationships are often used to gauge the toxicity of a chemical for which research information is 
lacking. The functional groups for these two chemicals are identical. The only difference is between 
them is two methyl groups. The water solubility (1080 mg/l for diethyl phthalate and 4000 mg/l for 
dimethyl phthalate) is similar, as is the log Kow (2.42 for diethyl phthalate and 1.60 for dimethyl 
phthalate). 

o o 

o/'-...... 

o~ 0" 
o o 

Diethy lphthalate Dimethylphthalate 

Butylbenzylphthalate 

Di-n-butylphthalate is an appropriate surrogate for this chemical due to the similarity in structural
activIty relationships. These chemicals contain similar functional groups. Although 
butylbenzylphthalate is more lipophillic than di-n-butylphthalate (butylbenzylphthalate Kow = 4.73, 
di-n-butylphthalate Kow = 2.42), there are no other chemicals for which toxicological information is 
available that would exhibit similar toxicological and physical/chemical properties, therefore di-n
butylphthalate is an appropriate surrogate. 

o 

o~ 

o~ 

o~ 

Butylbenzylphthalate Di -n-buty lphthalate 

surrogate text.wpd 3 
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Forward 

This appendix contains data evaluation summary reports indicating the quality and usability of 

specific data. These reports assess whether sample handling, preparation, analysis and reporting 

were accomplished in accordance with USEPA analytical methods and guidelines. The validation 

guidelines used during validation are summarized in the following text. 

Sections 2 and 3 of the following text contain criteria used for the data validation of organic and 

inorganic analyses including: holding times; surrogate recoveries; instrument calibration; matrix 

spike and spike duplicates; blank analysis; internal standards; compound quantitation; field 

duplicate precision; laboratory duplicates; interference checks; serial dilutions; laboratory control 

samples; and spike recoveries. 

Attachment M -1 contains all the data evaluation summary reports provided by the third party 

validators. 

ii 



1.0 Introduction 
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Appendix P: Analytical Data Summary and Data Validation 
May, 2001 

This section presents the analytical data collected during the Affected Property Assessment of N AS 

Corpus Christi and the quality assurance/quality control (QA/QC) evaluation of those data. The 

purpose of the data validation is to verify that the QC requirements of the data set have been met. 

Data validation is the systematic and independent verification of data quality. The laboratory does 

not perform data validation; validation is independent of the laboratory. It requires defined 

acceptable criteria to ensure that the data are adequate for their intended use. Validation consists 

of data screening, checking, auditing, verification, qualification, certification, and review. 

Eighty six soil samples and one hundred thirty five groundwater samples were collected at NAS 

Corpus Christi between April 1999 and June 2000, and submitted to Southwest Labs of Broken 

Arrow, Oklahoma for analysis. Samples were analyzed for metals, polychlorinated biphenyls 

(PCBs), pesticides, volatile organic compounds (VOCs), and semivolatile organic compounds 

(SVOCs). Data were reported by the laboratory as definitive data. For this project, definitive 

data includes QA/QC data summaries with and without raw data. 

The analytical protocols were performed in accordance with: 

• Test Methodsjor Evaluating Solid Waste, Physical/Chemical Methods (SW-846), United 

States Environmental Protection Agency (USEP A) Office of Solid Waste and Emergency 

Response, Third Edition, revised December 1996. 

The NAS Corpus Christi data were validated by Heartland Environmental Services, Inc. of St. 

Charles, Missouri. The data validation findings were summarized separately for each sample 

delivery group (SDG). Each SDG usually contains 20 samples of one matrix type, (i.e., solid [soil 

and/or sediment] and water samples), except for QC samples. The data were reported by the 

laboratory in 16 SDGs: 38047, 38111, 38124, 38181, 38310, 39186, 43019, 43020, 43021, 
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43041,43052, 43053, 43054, 43066, 43067, and 43169. The validation summary reports are 

included in Attachment M -1. 

Analytical data provided by the laboratory included soil sample values adjusted for percent 

moisture and preparation factors which were not reproduced for this report and are contained in 

the analytical data provided by the laboratory. The information is available upon request. 
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The analytical methods define the QA/QC criteria that the laboratory should meet; however, these 

methods do not address data evaluation and data usability from a user's perspective. The data 

were reviewed for method compliance and usability. When the analytical methods did not address 

data usability, USEPA Contract Laboratory Program National Functional Guidelines for Organic 

Data Review, OSWER, February 1994 (EPA-540/4-94/012) (Organic Functional Guidelines) was 

used during the data evaluation process. Data evaluation included a review of the following QC 

parameters: 

Data evaluation for samples collected at NAS Corpus Christi included the following parameters: 

• Data completeness 

• Holding times 

• Gas chromatography/mass spectrometry (GC/MS) instrument performance checks 

• Surrogate spike recoveries 

• Instrument calibration 

• Matrix spike/matrix spike duplicate (MS/MSD) 

• Blank analysis 

• Internal standard (IS) performance 

• Compound identification! quantitation 

• Field duplicate precision 

• Laboratory Control Samples 

According to the Organic Functional Guidelines, when QC parameters do not fall within the 

specific method guidelines, the data evaluator qualifies or "flags" the corresponding target 

analytes. The data from NAS Corpus Christ were evaluated using this approach. The following 

qualifiers were used to annotate data with laboratory and/or field deficiencies or problems: 

3 



Validation Qualifiers 

Affected Property Assessment Report 
NAS Corpus Christi, Texas 

Appendix P: Analytical Data Summary and Data Validation 
May, 2001 

U Undetected - The analyte was analyzed for but not detected or was found in a sample, but 

at a concentration less than 10 times the blank concentration for common organic 

constituents (methylene chloride, acetone, 2-butanone, and phthalate esters) or five times 

the blank concentration for other constituents; the associated value presented is the 

quantitation limit. 

J Estimated Value - One or more QC parameters were outside control limits or the 

concentration ofthe analyte was less than the practical quantitation limit (PQL) , but greater 

than the method detection limit (MDL). 

UJ Undetected and Estimated - The analyte was analyzed for but not detected at 

concentrations above the listed PQL; the PQL is estimated because at least one QC 

parameter was outside of control limits. 

D Diluted Result - The result was obtained from a diluted sample. 

R/UR Unusable Data - One or more QC parameters grossly exceeded control limits. 

NJ Presumptive Evidence -The sample analysis indicates the presence of an analyte for 

which there is presumptive evidence to make a "tentative identification" and the associated 

numerical value represents its approximate concentration. 

These qualifiers were applied to data where deficiencies were noted during validation. Because 

the laboratory uses some of the same qualifiers during analyses, the laboratory flags "U" and "J" 

remained on the data unless superseded by a validation qualifier (e.g., "UJ," "UR"). Laboratory 

flags that remained on the data after validation are described below: 
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U Undetected - The target analyte was not detected above the PQL. 

J Estimated Value Below PQL - The analyte was detected below the PQL and is 

estimated. 

2.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The sample holding 

time depends on the type of analysis and whether the sample was preserved. For water samples, 

the holding time for preserved VOC analysis is 14 days from the collection date. SVOCs and 

Pest/PCBs water samples should be extracted within seven days and analyzed within 40 days of 

extraction. Holding times for Sy~C and Pest/PCB soil matrices are 14 days until extraction and 

40 days after extraction to analysis. The holding time for soil VOC analysis collected with 

EnCore samplers is 48 hours until laboratory preservation and analysis within 14 days for frozen 

preserved sample vials. 

2.2 GC/MS Mass Calibration (Instrument Performance Checks) 

Tuning and performance criteria are established to ensure that the data produced by the instrument 

can be correctly interpreted according to the requirements of the method being used. These 

criteria are not sample-specific; conformance is determined using standard materials. Therefore, 

these criteria must be met in all circumstances. The performance standards for 

VOC (bromofluorobenzene [BFB]) and SY~C (decafluorotriphenylphosphine [DFTPPD analysis 

are evaluated to determine if the data produced by the instrument can be correctly interpreted 

according to the requirements of the method being used. Samples must be analyzed within 12 

hours of performance standard analysis and the results must be within the established criteria. 
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2.3 Surrogate Spike Recoveries 

Surrogate compounds are added to samples and laboratory blanks before extraction and sample 

preparation to evaluate the effect of the sample matrix on extraction and measurement procedures. 

Surrogates are organic compounds that are chemically similar to analytes of interest but not 

normally present in environmental samples. Three surrogate compounds are added to samples for 

VOC analysis, eight are added to samples for Sy~C analysis, and two are added to pesticide/PCB 

samples. Percent recovery (%R) of the surrogates is calculated by comparing the amount of the 

compound recovered by the analysis to the amount added to the sample. The surrogate compounds 

used for the analytical methods used to analyze NAS Corpus Christi samples are listed below. 

Analytical Method 

SW-846 VOC 

SW-846 SY~C 

SW -846 Pest/PCB 

Surrogates 

Toluene-d8 (TOL), Bromofluorobenzene (BFB), 1,2-Dichloroethane-d4 (DC E) 

Nitrobenzene-d5 (NBZ), 2-Fluorobiphenyl (FBP), Terphenyl-d14 (TPH), 
2,4,6-Tribromophenol (TBP), Phenol-d5 (PHL), 2-Chlorophenol-d4 (2CP), 
1,2-Dichlorobenzene-d4 (DCB), 2-Fluorophenol (2FP) 

Tetrachloro-m-xylene (TCMX), Decachlorobiphenyl (DCB) 

2.4 Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to verify that they can 

produce acceptable quantitative data for the target analytes. 

SW-846 VOC and SVOC Initial Calibration - A five-point initial calibration is performed to 

check the performance of the instrument at the beginning of the analytical run and to establish a 

linear calibration curve. The initial calibration is verified by calculating the relative response 

factor (RRF) and the percent relative standard deviation (%RSD) for each compound. During 

validation, compounds with an RRF less than 0.05 or a % RSD greater than 30 % were considered 

outside the QC limits for the initial calibration. 
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SW-846 VOC and SVOC Calibration Verification - Calibration standard solutions are run 

periodically to check the daily performance of the instrument and to establish the 12-hour 

analytical shift. The initial calibration is verified at the beginning of each 12-hour shift and the 

RRF on which the sample quantitations are based is calculated. The calibration is verified by 

calculating the RRF and the percent difference (%D) (or % drift) for each compound. During 

validation, compounds with an RRF less than 0.05 or a % D greater than 25 % were considered 

outside the QC limits for the calibration verification. 

SW-846 Pest/PCB Initial Calibration - Using two separate standard mixes, five-point calibrations 

are analyzed for single-component pesticide compounds and calibration factors (CF) are 

established. MUlti-component pesticide toxaphene and all PCBs (or Aroclors) are analyzed 

separately. Retention times and CFs are determined for three to five peaks. For PCBs, an initial 

calibration employing a mixture of Aroclor 1260 and Aroclor 1016 at five concentrations 

demonstrates the linearity of the detector response. The remaining Aroclors are calibrated using 

a single point. Retention times and CFs are determined for three to five peaks. A mean %RSD 

greater than 20 % for all analytes is outside the QC limit for the initial calibration. 

SW-846 Pest/PCB Calibration Verification - The calibration is verified by calculating the CF 

and%Ds for each compound. A mean %D greater than 15% for all analytes is outside the QC 

limits for the calibration verification. 

2.5 Matrix Spikes/Matrix Spike Duplicates 

MS/MSDs were collected at a frequency of one per 20 investigative samples for the NAS Corpus 

Christi project. A MS is used to determine the accuracy of the analysis for a given matrix. It 

consists of a known quantity of stock solution added to the sample before its preparation and 

analysis. Evaluating the MS involves two calculations. First, the %R is calculated by comparing 

the amount of the compound recovered by the analysis to the amount added to the sample. In 
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addition, the RPD between the MS and the MSD samples is calculated and assessed. No specific 

requirements have been established for qualifying MS/MSD data. However, guidelines to aid in 

applying professional judgment are discussed in the Organic Functional Guidelines. 

2.6 Laboratory Control Samples 

Some methods may require a laboratory control sample (LCS) and laboratory duplicate with each 

SDG. The LCS is used to monitor the overall performance of each step during analysis, including 

sample preparation. All aqueous and solid LCS %R results should fall within the laboratory's 

control limits. 

2.7 Blank Analysis 

Laboratory method blanks are used to assess the presence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

any contamination introduced while collecting samples. When chemicals are present in both 

samples and laboratory blanks analyzed within the same 12-hour period and/or field-derived 

blanks, the usability of the data depends on the reviewer's judgment and the blank's origin. 

According to Organic Functional Guidelines, a sample result should not be considered positive 

unless the concentration of the compound in the sample exceeds ten times the amount inany blank 

for common laboratory contaminants (i.e., methylene chloride, acetone, 2-butanone, and phthalate 

esters), or five times the amount for other constituents. These amounts are referred to asaction 

levels (ALs). Because blank samples may not be prepared using the same sample weight or 

volume or the same dilution, these variables should also be considered when using these blank 

criteria. The specific actions to be taken are as follows: 

• If a chemical is found in the blank but not the sample, no action is taken. 
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• If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

• If the sample concentration is less than the PQL and AL, the PQL is reported. 

Example (using lOx rule): 
Water Sample Diluted Water Sample 
Blank result =2 Blank Result =2 
Blank AL = 20 Dilution Factor =5 
PQL =10 Blank AL = 100 
Sample result = 41 Diluted PQL = 50 
Final result = IOU Sample result = 201 

Final result = 50U 

In the first example, note that data are not reported as 4U because it is less than the PQL. In the second 
example, note that the dilution factor is used to calculate an AL of 100 (2 x 5 x 10). 

• If the sample concentration is between the AL and the PQL, the concentration is reported 

as nondetect "U." 

Example (using lOx rule): 
Water Sample Soil Sample Diluted Soil Sample 
Blank result =6 Blank result =6 Blank Result =6 
Blank AL = 60 % Solids = 80 % Solids = 80 
PQL = 10 Blank AL = 75 Dilution Factor =5 
Sample result = 50 PQL =10 Blank AL = 375 
Final result = 50U Sample result = 50 Diluted PQL = 50 

Final result = 50U Sample result = 250 
Final result = 250U 

In the first example, water sample results less than 60 (or 10 x 6) would be qualified as not detected. 
In the second sample, soil results of less than 75 would be qualified as not detected because percent 
solids are used to calculate the AL: [(6 -:- 0.8) x 10]. In the third example, results less than 375 would 
be qualified as not detected in the diluted soil sample because dilution factors and percent solids are used 
to calculate the AL: [(6 -:- 0.8) x 10 x 5]. 
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For this project, three types of field-derived blanks were collected: thefield blank, the equipment 

rinsate blank (also called a rinsate blank), and the trip blank. The field blank, a sample of the 

source water collected at the sample site, is primarily used to decontaminate equipment. The 

equipment rinsate blank is a sample of runoff water from one or more pieces of the decontaminated 

sampling equipment. The trip blank is a 40 milliliter (mL) volatile organic analysis vial filled at 

the laboratory with certifiable water used to assess cross-contamination during VOC sample 

shipment. 

During data validation, each trip blank is associated with only the samples from the same 

shipment/cooler. The field blanks and the rinsate blanks apply to a larger number of samples 

because only one is collected per sampling event. Because field-derived blanks are used with 

method blanks to assess potential cross-contamination offield investigative samples, no action was 

taken if contamination was detected in the method blanks associated with the field-derived blanks. 

2.8 Internal Standard Performance 

GC/MS internal standards (ISs) are added to samples to check the stability of the instrument's 

sensitivity and response during each analytical VOC and SVOC run. IS area counts for samples 

and blanks should not vary more than a factor of two (-50 % to + 100 %) from the associated 

calibration standard. If an IS area count is outside this window, action should be taken. 

2.9 Field Duplicate Precision 

One field duplicate was collected at NAS Corpus Christi for each 20 soil samples collected. Field 

duplicate samples are analyzed to evaluate data precision, which measures the reproducibility of 

the analysis. 
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For the NAS Corpus Christi project, RPDs between the samples and duplicates were calculated 

during the validation processes for sample results above the PQL. If the results for any target 

analytes did not meet RPD criteria of less than 30 % for water and less than 50 % for soil or 

sediment, the positive results for that compound were qualified as estimated for the sample and 

duplicate only. If one value was nondetected and the other value exceeded the PQL, the positive 

result was qualified as estimated "J," and the nondetected result as estimated "VJ." 

2.10 Compound Quantitation 

For organic analytes, the data evaluator should assess the usability of values when multiple sample 

results are reported by the laboratory. The following paragraphs describe actions taken by the 

validator in these cases. 

Re-analyzed Samples 

Occasionally, organic samples may require reanalysis because of method requirements or poor QC 

results. Examples of poor QC results are: samples analyzed outside 12 hour tuning periods, 

extremely low surrogate %Rs, IS retention times and/or area counts outside QC limits, etc. In 

these instances, the laboratory may report results for the original and re-analyzed sample. During 

validation, the reviewer evaluates QC associated with the original and re-analyzed sample and 

assesses which sample represents the preferable quality. The sample with the preferable QC 

should be used for interpretation. The preferred analysis is reported as a primary sample in the 

EnSafe database and analytical tables. 

Diluted Samples 

When an analyte response exceeds the linear calibration range of the instrument or is off-scale, 

the laboratory dilutes the sample. If one or more target analytes are outside the calibration range 

during an initial analysis, the laboratory flags the analyte "E." When diluted, the sample results 

will be flagged "D." Generally, values from the initial analysis will be used except where they 
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exceeded the calibration range. Values exceeding the calibration range in the initial analysis will 

be substituted by the diluted value to ensure the most representative data. The "D" flag will 

remain on the value to alert the data user that the value from a secondary dilution was used. 

PCB Quantitation 

PCBs are analyzed using two dissimilar columns with retention time windows as the qualitative 

indicator. If a peak falls within the retention time windows on both columns, then it is reported 

as a positive hit for the appropriate target analyte. Target analytes and surrogates are generally 

quantitated and reported on both columns; however, only the lower of the two concentrations is 

reported because, if present, co-eluting interferences are likely to increase the calculated 

concentration of any target compound. For detected analytes, the %RPD between the two columns 

is calculated. If this value is greater than 40%, the laboratory flags the reported result with a "P" 

qualifier. The "P" qualifier alerts the data user of the potential problems in quantitating the 

analyte. If there is a large difference between the two columns, it is possible that an interference 

could be producing false positives results. This is particularly true at lower concentrations where 

uncertainty may increase due to instrument noise. 

During the validation process, the laboratory's "P" flags are assessed. General guidelines for 

assessing result percent differences will be used in conjunction with data examination to ascertain 

the validity of results: 

Result %D 

~ 40% 

40% < %D ~100% 

Validation Qualifier 

Results are accepted unqualified 

Analyte is estimated and qualified "J" 
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Analyte is qualified as nondetect "U" if it is less than lOx 

the CRQL or PQL, and data review indicates the result may 

be a false positive. 

OR 

Analyte is qualified "N J" if the result is greater than 1 Ox the 

CRQL or PQL. The "NJ" qualifier indicates the presence 

of an analyte for which there is presumptive evidence to 

make a tentative identification at an estimated concentration. 
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The analytical methods define QA/QC criteria that the laboratory must meet; however, they do 

not address data evaluation and data usability from a user's perspective. The data were reviewed 

for method compliance and usability. When the analytical methods did not address data usability, 

USEPA eLP National Functional Guidelines for Inorganic Data Review (Inorganic Functional 

Guidelines), February 1994, was used during the data evaluation process. 

Data evaluation for samples collected at NAS Corpus Christi included the following parameters: 

• Data completeness 

• Holding times 

• Instrument calibration 

• MS results 

• Laboratory duplicates 

• Blank analysis 

• Inductively Coupled Plasma (lCP) interference check samples 

• ICP serial dilutions 

• LCS results 

• Field duplicate precision 

According to Inorganic Functional Guidelines, the data evaluator qualifies the corresponding 

deficient analyte when the QC parameters do not fall within the specific method guidelines. The 

data from NAS Corpus Christi were evaluated using this approach. The following qualifiers were 

used to annotate data exhibiting laboratory and/or field deficiencies or problems: 
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U Undetected - The analyte was found in a sample, but at a concentration less than five 

times the blank concentration; the associated value shown is the detection limit after 

validation blank correction. 

J Estimated Value - At least one QC parameter was outside control limits or the analyte I s 

concentration was less than the PQL. 

UJ Undetected and Estimated - The analyte was analyzed for but not detected above the 

listed instrument detection limit (lDL); the IDL is estimated because at least one QC 

parameter was outside control limits. 

R/UR Unusable Data - At least one QC parameter grossly exceeded control limits. 

These validation qualifiers were applied to data where data deficiencies were noted during 

validation. The laboratory flags values between the IDL and the PQL as "B." The "B" flag 

means that the analyte was detected below the PQL and is estimated. During validation, all results 

between the IDL and PQL flagged "B" by the laboratory were changed to "J" during validation. 

This was done to remain consistent between the organic and metal qualifiers. Because the 

laboratory uses some ofthe same qualifiers during analyses, the laboratory flag "U" remained on 

the data unless superseded by a validation qualifier (e.g., "UJ," "UR"). The laboratory "U" flag 

which remained on the data after validation is defined as: 

Laboratory Flags 

U Undetected - The analyte was analyzed for but not detected above the IDL. 
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Acceptable technical holding times are specified in the analytical methods. The holding time for 

metals analysis is six months, except for mercury, which is 28 days from the date of collection. 

3.2 Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to ensure the instrument 

will produce acceptable qualitative and quantitative data. 

The instrument is initially calibrated to check its performance at the beginning of the analytical 

run and to establish a linear calibration curve. Calibration standard solutions are analyzed 

periodically to check the instrument's performance and confirm that the initial calibration curve 

is still valid. Calibrations are verified by calculating the % R and comparing the amount of the 

analyte recovered by analysis to the known amount of standard. The %R for elements and 

perchlorate, except for mercury, should fall between 90 % and 110 %. The % R for mercury should 

fall between 80% and 120%. 

3.3 Blank Analysis 

Laboratory method blanks are used to assess the presence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

the potential contamination introduced during sample collection. When analytes are present in 

samples and laboratory blanks, the usability of the data depends on the reviewer's judgment and 

the blank's origin. According to Inorganic Functional Guidelines, a sample result should not be 

considered positive unless the concentration of the analyte in the sample exceeds five times the 

amount in any blank. These amounts are referred to as ALs. Because blank samples may not be 

prepared using the same weight, volume of sample or dilution, these variables also should be 

considered when using these blank criteria. The specific actions to be taken are as follows: 
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• If a chemical is in the blank but not the sample, no action is taken. 

• If the sample concentration is between the AL and the IDL, the concentration is reported 

as "U." 

• If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

When the blank concentration was less than the IDL (negative value), but had an absolute value 

greater than the IDL, the AL was 10 times the absolute value of the blank concentration. The 

specific actions used by the validators, based on professional judgment, are as follows: 

• If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

• If the concentration of any detected analyte was less than the AL, it was qualified as 

estimated "}" for positive results. 

• If the result was nondetect it was qualified as estimated "U}." 

3.4 ICP Interference Check Samples 

The ICP interference check sample (ICS) is used to confirm the laboratory instrument's inter

element and background correction factors. Interference samples should be run at the beginning 

and end of each sample analysis run or at least twice per eight-hour working shift, whichever is 

more frequent. The ICS consists of two solutions: Solution A and Solution AB. Solution A 

contains the interferants (aluminum, calcium, iron, and magnesium), and solution AB contains 

the target analytes mixed with the interferants. An ICS analysis consists of analyzing both 
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solutions consecutively, starting with solution A, for all wavelengths used for each analyte 

reported by ICP. 

No analytes should be detected in the ICS solution A other than aluminum, calcium, iron, and 

magnesium. The presence of other analytes could lead to the possibility of false positives or false 

negatives of that analyte in the investigative samples. The %Rs for the ICS solution AB should 

fall between 80 % and 120 % . 

3.5 Laboratory Control Samples 

LCS are used to monitor the overall performance of steps in the analysis, including the sample 

preparation. All aqueous LCS %R results should fall within the control limits of 80% to 120%, 

except antimony and silver, for which control limits have not been established. Soil LCS 

standards are generally provided by the USEPA (or commercial standard vendor). Control limits 

are established for each soil LCS standard prepared. 

3.6 MS Analysis 

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix 

on digestion and measurement procedures. The %R should be within 75 % to 125 %, or within the 

laboratory-established control limits . However, when the sample concentration exceeds the spike 

concentration by a factor of four or more, spike recovery criteria are not applicable. 

3.7 Laboratory Duplicates 

Laboratory duplicate samples are analyzed to evaluate data preCIsIon, a measure of the 

reproducibility of the analysis. The RPD between the sample and the duplicate sample is 

calculated. A control limit of 20% for aqueous samples and 35 % for soil or sediment samples 

should not be exceeded for analyte values greater than five times the quantitation limit. For 

analytes less than five times the quantitation limit, a control limit of ± the quantitation limit for 
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aqueous samples and ± 2 times the quantitation limit for soil samples should not be exceeded. 

3.8 ICP Serial Dilutions 

ICP serial dilutions assess the absence or presence of matrix interference. One sample from each 

set of similar matrix type is chosen for the serial dilution (a five-fold dilution). For an analyte 

concentration at least 10 times above the IDL, the measured concentrations ofthe undiluted sample 

and the diluted sample should agree within 10%. 

3.9 Field Duplicate Precision 

One field duplicate was collected for each 20 soil samples collected. Field duplicate samples were 

analyzed to evaluate data precision or reproducibility of the analytical results. 

For NAS Corpus Christi, RPDs between the samples and duplicates were calculated during the 

validation processes for sample results above the PQL. If the results for any analytes did not meet 

RPD criteria of less than 30 % for water and less than 50 % for soil or sediment, the positive results 

for that analyte were qualified as estimated for the sample and duplicate only. If one value was 

nondetected and the other value was above the IDL, the positive result was qualified as estimated 

"J," and the nondetected result as estimated "UJ." 
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4.0 NAS Corpus Christi Data Summary 

The following sections provide summaries of data completeness, comparability, and analytical data 

conclusions. 

4.1 Completeness 

Completeness is defined as the percentage of measurements made which are judged to be valid. 

All of the samples analyzed for NAS Corpus Christi were determined to be valid with some 

qualification, except for the results qualified "UR." No positive results were rejected. There were 

16,780 total measurements analyzed (number of unique sample and parameter pairs.) Of this 

total,16,527 measurements were considered valid because no measurements were qualified "UR. " 

Analytical testing completeness was calculated to be 98 %. Therefore, the data met the project 

analytical completeness goal of 95 % . 

4.2 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared to another. Comparability is assured through the use of established methods of field 

sampling by experienced field personnel and laboratory analysis as specified by USEPA protocols. 

All samples for NAS Corpus Christi were collected using the sampling procedures described in 

the approved Work Plan and were analyzed according to USEP A SW -846 protocols. 

4.3 Analytical Data Conclusions 

The NAS Corpus Christi data were validated independently from the laboratory to assess data 

quality. The validation process consisted of data screening, checking, auditing, verification, 

qualification, certification, and review. The SW -846 methods and functional guidelines define 

acceptable criteria the laboratory should meet to provide assurance that the data are adequate for 

the intended use. 
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When a QC parameter was outside the method and review criteria, the validator qualified the 

results to alert the data user. Many NAS Corpus Christi analytes required qualification, but no 

positive results were rejected. Only undetected results that grossly exceeded the method or review 

criteria were rejected. The remaining results are usable, with the appropriate qualification, as 

previously detailed. Results that were estimated may be biased high or low but are acceptable for 

interpretation. 

Field and laboratory blanks were analyzed to assess potential contamination associated with sample 

collection, decontamination procedures, transport and analysis. If an analyte was detected in a 

blank associated with an investigative sample, the validator assessed the nature and origin of the 

contamination. Despite minor qualifications as previously described, the data is considered 

complete and satisfactory for. the Affected Property Assessment of NAS Corpus Christi. 
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Detection Limits 

Detection limits are described in many different terms depending on the analysis being performed 

and the capabilities of the instrument. The following terms are important in describing detection 

limits: 

• Organic Method Detection Limit (MDL) is defined as the minimum concentration of a 

substance that can be measured and reported with 99 % confidence that the analyte 

concentration is greater than zero and is determined from the analysis of a sample in a 

given matrix type containing the analyte. It is the lowest concentration of an analyte a 

method can reliably detect taking into consideration the reagents and preparation steps 

applied to a sample. 

• Inorganic Instrument Detection Limit (lDL) is defined as the lowest amount of an element 

that can be detected above a normal random background noise that can be reliably detected 

under ideal conditions. It is established by determining three times the standard deviation 

of seven replicate analyses of the analyte at the lowest concentration level that is 

statistically different from the blank. Inorganic IDLs are generally performed quarterly 

and are dependent on instrument sensitivity. 

• Practical Quantitation Limit (PQL) or Method Quantitation Limit (MQL) is used to 

determine extent of contaminants in media. The organic PQLlMQL is the lowest non-zero 

standard concentration in the laboratory's initial calibration curve. Inorganic PQLs were 

demonstrated during sample analyses by analyzing a PQL standard at the beginning and 

end of the analytical sequence. 

• Sample Quantitation Limit (SQL) is the PQLlMQL adjusted for sample characteristics, 

sample preparation, dilutions, and/or laboratory adjustment. All undetected results were 

reported at the SQL. 

For this project all organic and inorganic values (except metals) observed values below the SQL, 

but above the MDL were reported as estimated values (flagged "1") by the laboratory. Metals 

values were reported down to the IDL adjusted for sample characteristics, sample preparation, 

dilutions, and/or laboratory adjustment. For metals, observed values below the PQL but above 



inorganic results between the IDL and CRDL flagged "B" by the laboratory were changed to "J." 

This was done to indicate the reported value is estimated. 

The following pages in this attachment present the laboratory's detection limits for data collected 

from April, 1999 to June, 2000. 
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DATA ASSESSMENf NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDG # 38311 

A validation was performed on the Volatile Data from SDG 38311. The data was evaluated 
based on the following parameters: 

* 
* 
* 

* 
* 
* 
* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed on 2122/99 exhibited two compounds with RRFs less than 
0.05. For the samples and compounds listed below, qualify the positive results as estimated 
(J) and the non detects as UR. 

All samples acetone (0.03971) 
2-butanone (0.04637) 
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Calibrations - continued 

Data Assessment Narrative 
Page - 2 

The continuing calibration K27544 exhibited a %D greater than 25%, but less than 50% for 
one compound. For the sample and compound listed below, qualify the positive result as 
estimated (J). 

049-G-08ES-17 carbon disulfide (30.1 %) 

The continuing calibration K27494 exhibited %Ds greater than 50%, but less than 90% for 
three compounds. For the samples and compounds listed below, qualify the positive and non 
detect results as estimated (J IUJ). 

049-G-08ES-18 
049-G-08ES-07 
049-G-08ES-08 
049-G-08ES-19 

bromomethane (-55.0%) 
chloroethane (-57.9 % ) 
2-chloroethyl vinyl ether (69.7 %) 

The continuing calibration K27520 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the sample and compound listed below, qualify the positive and non detect 
results as estimated (J/UJ). 

049-G-08ES-04 2-chloroethyl vinyl ether (89.5%) 

The continuing calibration K27544 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J/UJ). 

049-G-08ES-17 
049-G-08ES-16 
049-G-08ES-Il 
049-G-08ES-20 
049-G-OIES-33 
049-G-1RE-27 
049-G-OIES-34 
049-G-04ES-46 
049-G-04ES-47 

2-chloroethyl vinyl ether (62.6%) 

The continuing calibration K27570 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J/UJ). . 

049-G-0 lES-55 
049-G-08ES-05 

2-chloroethyl vinyl ether (75.5 %) 
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Blanks 

Blank ID 
049-F-0430-99 
VBLK2 

Sample ID 
049-G-08ES-19 
049-G-0 lES-34 
049-G-04ES-45 
049-G-04 ES-46 
049-G-IREI-27 

Surrogates 

Data Assessment Narrative 
Page - 3 

Compound 
acetone 
chloroform 

Cone. Action Limit (lOX) 

Compound 
chloroform 
acetone 

7 70 
0.6 6 

Cone. Qualifier 
I U 
14 U 
9 U 
15 U 
13 U 

Assoc. Blank 
VBLK2 

Sample 049-G-04ES-47 exhibited a high surrogate recovery for 1,2-dichloroethane-d4 (122%). 
Qualify all positive results in this sample as estimated (1). 

Sample 049-G-08ES-15 exhibited a low surrogate recovery for BFB (79%). Qualify all 
positive and non detect results for this sample as estimated (J/UJ). 

Sample Quantitation 

For the samples listed below, report the results from the dilution for the E-flagged compounds 
and do not report any other results from the dilutions. 

049-G-04 ES-46 
049-G-04 ES-4 7 
049-G-08ES-16 
049-G-08ES-18 
049-G-08ES-19 
049-G-lREI-27 

/ 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



SUMl\1ARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All samples acetone +1- J/UR 
2-butanone 

049-G-OSES-17 carbon disulfide + J 

049-G-OSES-lS bromomethane UJ 
049-G-OSES-07 chloroethane 
049-G-OSES-OS 2-chloroethyl vinyl ether 
049-G-OSES-19 

049-G-OSES-04 2-chloroethyl vinyl ether UJ 

049-G-OSES-17 2-chloroethyl vinyl ether UJ 
049-G-08ES-16 
049-G-08ES-ll 
049-G-08ES-20 
049-G-OIES-33 
049-G-lRE-27 
049-G-0 lES-34 
049-G-04 ES-46 
049-G-04ES-47 

049-G-OIES-55 2-chloroethyl vinyl ether UJ 
049-G-OSES-05 

049-G-08ES-19 chloroform +B U 

049-G-OIES-34 acetone + U 
049-G-04ES-45 
049-G-04ES-46 
049-G-lREI-27 

049-G-04ES-47 all compounds + J 

049-G-08ES-15 all compounds +1- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SAMPLEID 

049-G-04ES-46 
049-G-04ES-47 
049-G-08ES-l6 
049-G-OSES-lS 
049-G-OSES-l9 
049-G-lREI-27 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID DL QL 

report D-flagged results + D D 
from dilutions in favor of 

, E-flagged results. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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General 

DATA ASSESSMENT NARRATIVE 
rvfETALS AND WET CHEMISTRY 

The inorganic findings offered in this screening report asswnes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW 846 Methods for metals; the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Swnmary of Data Qualification table. 

SDGs # 39186 

A validation was performed on the Metals Data from SDG 39186. The data was evaluated based 
on the following parameters. 

'" • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exlnbited contamination for the following--elements. 

Elements 
Cadmiwn 

Conc. 
0.4 ug/l 

Samples affected 
all water samples below 2.0 ug/l 

The field blanks exhibited contamination but were not used for qualification purposes. 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

001 



All sample results left with a "B" qualifier. after all other qualifications, will be 
qualified with a "1" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ill 
all water samples below 2.0 ug/l 
all "B" results 

Analyte 
Cd. 

all analytes 

DL 
+ 
B 

QL 
U 
J 

'"'03· '--\J ' 
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/ .. , DATA ASSESSlVIENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDG # 38311 

A validation was performed on the Volatile Data from SDG 38311. The data was evaluated 
based on the following parameters: 

* 
* 
* 

*" 
* 
* 
* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed on 2122/99 exhibited two compounds with RRFs less than 
0.05. For the samples and compounds listed below, qualify the positive results as estimated 
(J) and the non detects as UR. 

All samples acetone (0.03971) 
2-butanone (0.04637) 

- ." ~OOl 



Calibrations - continued 

Data Assessment Narrative 
Page - 2 

The continuing calibration K27544 exhibited a % D greater than 25 %, but less than 50 % for 
one compound. For the sample and compound listed below, qualify the positive result as 
estimated (J). 

049-G-OSES-17 carbon disulfide (30.1 %) 

The continuing calibration K27494 exhibited %Ds greater than 50%, but less than 90% for 
three compounds. For the samples and compounds listed below, qualify the positive and non 
detect results as estimated (J IUJ). 

049-G-OSES-lS 
049-G-OSES-07 
049-G-OSES-OS 
049-G-OSES-19 

bromomethane (-55.0%) 
ch1oroethane (-57.9%) 
2-ch1oroethyl vinyl ether (69.7 %) 

The continuing calibration K27520 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the sample and compound listed below, qualify the positive and non detect 
results as estimated (J IUJ). 

049-G-OSES-04 2-chloroethyl vinyl ether (S9.5%) 

The continuing calibration K27544 exhibited a % D greater than 50 %, but less than 90 % for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J IUJ). 

049-G-OSES-17 
049-G-OSES-l6 
049-G-OSES-ll 
049-G-OSES-20 
049-G-0 lES-33 
049-G-lRE-27 
049-G-OlES-34 
049-G-04ES-46 
049-G-04ES-47 

2-ch1oroethyl vinyl ether (62.6%) 

The continuing calibration K27570 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J IUJ). 

049-G-OlES-55 
049-G-OSES-05 

2-chloroethy1 vinyl ether (75.5%) 
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Blanks 

Blank ID 
049-F-0430-99 
VBLK2 

Sample ID 
. 049-G-08ES-19 
049-G-0 1ES-34 
049-G-04ES-45 
049-G-04ES-46 
049-G-1REI-27 

Surrogates 

Data Assessment Narrative 
Page - 3 

Compound 
acetone 
chloroform 

Cone. Action Limit (lOx) 

Compound 
chloroform 
acetone 

7 70 
0.6 6 

Cone. Qualifier 
1 U 
14 U 
9 U 
15 U 
13 U 

Assoc. Blank 
VBLK2 

Sample 049-G-04ES-47 exhibited a high surrogate recovery for 1,2-dichloroethane-d4 (122%). 
Qualify all positive results in this sample as estimated (1). 

Sample 049-G-08ES-15 exhibited a low surrogate recovery for BFB (79%). Qualify all 
positive and non detect results for this sample as estimated (J/UJ). 

Sample Quantitation 

For the samples listed below, report the results from the dilution for the E-flagged compounds 
and do not report any other results from the dilutions. 

049-G-04ES-46 
049-G-04ES-47 
049-G-08ES-16 
049-G-08ES-18 
049-G-08ES-19 
049-G-1REI-27 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

lVIETHOD BLANK OUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUMlVIARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All samples acetone +1- J/UR 
2-butanone 

049-G-08ES-17 carbon disulfide + J 

049-G-08ES-18 bromomethane UJ 
049-G-08ES-07 chloroethane 
049-G-08ES-08 2-chloroethyl vinyl ether 
049-G-08ES-19 

049-G-08ES-04 2-chloroethyl vinyl ether UJ 

049-G-08ES-17 2-chloroethyl vinyl ether UJ 
049-G-08ES-16 
049-G-08ES-ll 
049-G-08ES-20 
049-G-OlES-33 
049-G-lRE-27 
049-G-OIES-34 
049-G-04ES-46 
049-G-04ES-47 

049-G-OIES-55 2-chloroethyl vinyl ether UJ 
049-G-08ES-05 

049-G-08ES-19 chloroform +B U 

049-G-OIES-34 acetone + U 
049-G-04 ES-45 
049-G-04ES-46 
049-G-lREI-27 

049-G-04ES-47 all compounds + J 

049-G-08ES-15 all compounds +1- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the da~ validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



SAMPLEID 

049-G-04ES-46 
049-G-04ES-47 
049-G-OSES-16 
049-G-OSES-lS 
049-G-OSES-19 
049-G-lREI -27 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID DL QL 

report D-flagged results + D D 
from dilutions in favor of 
E-flagged results. 

* DL denotes the Form I qualifier supplied by the laboratory 
-QL denotes the qualifier used by the data validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

; 

i. : l,006 
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DATA ASSESSMENf NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each.category to the Summary of Data 
Qualification table .. 

SDG # 38310 

A validation was performed on the Volatile Data from SDG 38310. The data was evaluated 
b.ased on the following parameters: 

• Data Completeness 
• Holding Times 

* • GC/MS Tuning 
• Calibration 
• Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 
• Internal Standard Performance 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 

Holding Times 

Two samples exceeded the analytical holding time by one day. For the samples listed below, 
qualify all positive· results as estimated (1). 

049-H-08ES-03 
049-G-OSES-03DL 
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Calibrations 

Data Assessment Narrative 
Page - 2 

The continuing calibration K27682 exhibited a low RRF ( < 0.05) for a compound. For the 
samples and compound listed below, qualify the non detect results as UR. 

049G08ES29 
049G08ES29DL 

xylenes (total) (32.8 %) 

The continuing calibration K27682 exhibited a low RRF ( < 0.05) for three compounds. For 
the samples and compounds listed below, qualify the positive results as estimated (J) and non 
detect results as DR. 

049G08ES28 
049G08ES29 
049G08ES26 

acetone (0.042) 
2-butanone (0.046) 
2-chloroethyl vinyl ether (0.008) 

The continuing calibration K27734 exhibited a low RRF « 0.05) for two compounds. For the 
samples and compounds listed below, qualify the positive results as estimated (J) and non 
detect results as DR. 

049G08ES27 
049G08ES03 

acetone (0.042) 
2-butanone (0.041) 

The continuing calibration K27760 exhibited a low RRF « 0.05) for two compounds. For the 
sample and compounds listed below, qualify the positive results as estimated (1) and non detect 
results as DR. 

049H08ES03 
049-G08ES-03DL 

acetone (0.022) 
2-butanone (0.023) 

The continuing calibration K27760 exhibited a compound with a %D greater than 50%, but 
less than 90 %. For the sample anti compound listed beiow, qualify the nun detect result as 
estimated (UJ). 

049H08ES09 vinyl acetate (50.5%) 

Internal Standards 

Sample 049G08ES03 exhibited low internal standard areas for pentafluorobenzene and 1,4-
difluorobenzene. For all compounds associated with these two internal standards, qualify all 
positive and non detect results as estimated (J/DJ). 
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Blanks 

Blank ID 
049-F-0430-99 
049-T -0503-99 
049-T -0503-9B 
049-T -OSES-03 

Sample ID 
049-H -OSES-03 

Surrogates 

Data Assessment Narrative 
Page - 3 

Compound 
acetone 

Cone. Action Limit (lOX) 

ND 
ND 
methylene chloride 

Compound 
acetone 

7 70 

0.6 6 

Cone. Qualifier 
42 U 

Assoc. Blank 
049-F-0430-99 

Sample 049-G-OSES-03 exhibited high surrogate recoveries for BFB (137%) and 1,2-
dich1oroethane-d4 (170%). Qualify all positive results in this sample as estimated (J). 

Sample Quantitation 

For the samples listed below, report the results from the dilution for the E-flagged compounds 
and do not report any other results from the dilutions. 

049-G-OSES-03 
049-G-OSES-28 
049-G-OSES-29 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUMJ.\1ARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

049-H-08ES-03 all compounds + J 
049-G-08ES-03D L 

049G08ES29 xylenes (total) + J 
049G08ES29DL 

049G08ES28 acetone +1- J/UR 
049G08ES29 2-butanone 
049G08ES26 2-chloroethyl vinyl ether 

049G08ES27 acetone +1- J/DR 
049G08ES03 2-butanone 

049H08ES03 acetone +1- J/DR 
049-G08ES-03DL 2-butanone 

049H08ES09 vinyl acetate UI 

049G08ES03 All compounds associated +1- J/UI 
With pentafluorobenzene and 
1,4-difluorobenzene 

049-H -08ES-03 acetone + U 

049-G-08ES-03 all compounds + I 

049-G-08ES-03 report D-flagged results +D D 
049-G-08ES-28 from dilutions in favor of 
049-G-08ES-29 E-flagged resutls 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESS:MENT NARRATIVE 

SEl\1IVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1994, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 38310 

A validation was performed on the Semivolatile Data from SDG 38310. The data was 
evaluated based on the following parameters: 

* • 

* • 
* • 
* • 

• 
• 

* • 
• 

* • 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 

• Compound Identification 
* • Compound. Quantitation 

* - All criteria were met for this parameter. 

Field Duplicates 

The field duplicate pair, 049-G-08ES-03/049-H-08ES-03 exhibited a non compliant RPD for 
N-nitrosodimethylamine (100%). Qualify the positive and non detect result for this compound 
in the field duplicate pair as estimated (J/UJ). 
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Data Assessment Narrative 
Page - 2 

Blanks 

Blank ID Compound Cone. 

SBLK1 bis(2-EH)phthalate 1 
SBLK2 bis(2-EH)phthalate 0.5 
SBLK3 bis(2-EH)phthalate 0.5 
SBLK4 bis(2-EH)phthalate 0.6 
SBLKS bis(2-EH)phthalate 3 

Samu1e ID Comuound Cone. 

049-G-08ES-26 bis(2-ethylhexyl)phthalate 0.6 
049-G-08ES-27 1 
049-H-08ES-03 3 
049-G-08ES-29 2 
049-G-08ES-28 2 
049-G-08ES-03 13 
049-H-08ES-03RE 12 

Surrogates 

Action Limit (lOx) 

10 
5 
5 
6 
30 

Qualifier 

CRQL 
CRQL 
CRQL 
CRQL 
CRQL 
U 
CRQL 

Sample 049-G-08ES-28 exhibited low surrogate recoveries for two acid surrogates, 2-
fluorophenol (17 %) and 2-chlorophenol-d4 (24 %). For the acid fraction, qualify all positive 
and non detect results as estimated (J/UJ). 

Sample Identification 

Do not report sample 049-H-08ES-03RE due to poor surrogate recoveries. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

v = Not detected 

J = Estimated value 

VJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID CO:MPOUND ID DL QL 

049-G-OSES-03 N -nitrosodimethy lamine +1- l/Ul 
049-H-OSES-03 

049-G-OSES-26 bis(2-ethylhexyl)phthalate +B CRQL 
049-G-OSES-27 CRQL 
049-H -OSES-03 CRQL 
049-G-OSES-29 CRQL 
049-G-OSES-2S CRQL 
049-G-OSES-03 U 
049-H-OSES-03RE CRQL 

049-G-OSES-2S all acid compound +1- l/Ul 

049-H-OSES-03RE all compounds Do not report 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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General 

DATA ASSESSMENT NARRATIVE 
Metals 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank: 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods for Appendix IX metals; the Functional 
Guidelines for Inorganic Data Validation, February 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDGs # 38310 

A validation was performed on the metals Data from SDG 38310. The data was evaluated 
based on the following parameters . 

* • . Data Completeness 
* • Holding Times 
* • Calibrations 

• Blanks 
* • Interferences 
* • Matrix Spike Recovery 

• Matrix Duplicates 
* • Field Duplicates 
* • Laboratory Control Samples 
* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Antimony 
Copper 
Zinc 
Chromium 

Conc. 
10.8 ug/l 
1.32 ug/l 
5.28 ug/l 
0.8 ug/l 

Samples affected 
all water samples below 54.0 ug/l 
all water samples below 6.6 ug/l 
all water samples below 26.4 ug/l 
all water samples below 4.0 ug/l 
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The USEP A requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

Matrix Duplicate results 

The matrix duplicate difference for waters for Mercury was greater than the CRDL. 
All positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 54.0 ug/l Sb. + U 
all water samples below 6.6 ug/l Cu. 
all water samples below 26.4 ug/1 Zn. 
all water samples below 4.0 ug/l Cr. 
all water samples Hg. + J 
all "B" results all anal ytes B J 
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Data Validation Report 
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SDG #: 38124 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDG # 38124 

A validation was performed on the Volatile Data from SDG 38124. The data was evaluated 
based on the following parameters: 

* 
* 
* 

* 
* 
* 
* 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed on 2122/99 exhibited two compounds with RRFs less than 
0.05. For the samples and compounds listed below, qualify the positive results as estimated 
(1) and the non detects as UR. 

All sampies acetone (0.03971) 
2-butanone (0.04637) 
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Data Assessment Narrative 
Page - 2 

Calibrations - continued 

The continuing calibration K27570 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J IUJ). 

049-G-3REI-29 
049-G-03ES-50 
049-G-03ES-49 
049-G-03GM -20 
049-G-3REI-30 
049-G-0 1ES-36 

2-chloroethyl vinyl ether (75.5 %) 

The continuing calibration K27598 exhibited a % D greater than 25 %, but less than 50 % for a 
compound. For the samples and compound listed below, qualify the positive results as 
estimated (J IUJ). 

049-G-3MCC-12 
049-G-3MCC-07 

xylenes (23.9%) 

The continuing calibration K27624 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J/UJ). 

049-G-3MCC-06RE 
049-G-3MCC-05 

Blanks 

Blank ID 
049-F-0430-99 

Sample ID 

049-G-0 1ES-31 
049-G-0 1ES-36 
049-G-3MCC-04 
049-G-3Mr.C-05 
049-G-3MCC-07 
049-G-3MCC-12 
049-G-3REI-25 
049-G-3 REI -30 

2-chloroethyl vinyl ether (51.5 %) 

Compound 
acetone 

Compound 

acetone 

Cone. Action Limit (lOx) 
7 70 

Cone. Qualifier 

5 
16 
10 
13 
18 
32 
23 
14 

U 

Assoc. Blank 

049-F-0430-99 
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Surrogates 

Data Assessment Narrative 
Page - 3 

Five samples exhibited a high surrogate recoveries. For the samples listed below, qualify all 
positive results as estimated (1). 

SVRR. REC. 
Sample ID TOL BFB DCA DBF 

049-G-01ES-36 122 136 122 
049-G-3MCC-04 117 122 
049-G-3MCC-12 121 132 
049-G-3REI-25 116 
049-G-3MCC-05 117 129 

Sample 049-G-3MCC-06RE exhibited low surrogate recoveries for TOL, BFB, and DBF 
(76%, 83 %, and 83 % respectively). Qualify all positive and non detect results for this sample 
as estimated (J fUJ). 

Sample Quantitation 

For the samples listed below, report the results from the dilution for the E-flagged compounds 
and do not report any other results from the dilutions. 

049-G-O 1ES-36 
049-G-3MCC-12 
049-G-3REI -25 

Report samples 049-G-3MCC-05 and 049-G-3MCC-06RE in favor of the original/reanalysis 
due to poor surrogate recoveries and internal standard performance. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COl\1POUND ID DL QL 

All samples acetone +1- J/UR 
2-butanone 

049-0-3REI-29 2-chloroethyl vinyl ether VJ 
049-0-03ES-50 
049-0-03ES-49 
049-0-030M -20 
049-0-3 REI -30 
049-0-0 1ES-36 

049-0-3MCC-12 xylenes I J T 

049-0-3MCC-07 

049-0-3MCC-06RE 2-chloroethyl vinyl ether VJ 
049-0-3MCC-05 

049-0-01ES-31 acetone + V 
049-0-0 1ES-36 
049-0-3MCC-04 
049-0-3MCC-05 
049-G-3MCC-07 
049-0-3MCC-12 
049-G-3REI-25 
049-G-3REI-30 

049-G-0 1ES-36 all compounds + J 
049-0-3MCC-04 
049-0-3MCC-12 
049-0-3 REI - 25 
049-0-3MCC-05 

049-0-3MCC-06RE all compounds +1- JIVJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL 

049-G-OIES-36 report D-flagged results +D 
049-G-3MCC-12 from dilutions in favor of 
049-G-3REI-25 E-flagged results. 

049-G-3MCC-05RE all compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fllI1l 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

QL 

D 

do not report 
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DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic fmdings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. ' 

SDG # 38047 

A validation was performed on the Volatile Data from SDG 38047. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/MS Tuning 
• Calibration 
• Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 
• Field Duplicates 

* • Internal Standard Perfonnance 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed on 2122/99 exhibited two compounds with RRFs less than 
0.05. For the samples and compounds listed below, qualify the positive results as estimated 
(J) and the non detects as DR. 

All samples acetone (0.03971) 
2-butanone (0.04637) 



Calibrations - continued 

Data Assessment Narrative 
Page - 2 

The continuing calibration K27396 exhibited a compound with a RRF less than 0.05. For the 
samples and compound listed below, qualify the positive results as estimated (J) and the non 
detects as UR. 

049-G-03ES-39 
049-G-3MCC-09 

2-chloroethyl vinyl ether (0.004) 

The continuing calibration K27422 exhibited a %D greater than 25%, but less than 50% for a 
compound. For the samples and compound listed below, qualify the positive results as 
estimated (J). 

049-H-03ES-37 xylenes (23.9 %) 

The continuing calibration K27470 exhibited %Ds greater than 50%, but less than 90% for a 
compound. For the sample and compound listed below, qualify the non detect result as 
estimated (UJ). 

049-G-3MCC-ll 2-chloroethyl vinyl ether (85.1 %) 

The continuing calibration K27494 exhibited %Ds greater than 50%, but less than 90% for 
three compounds. For the samples and compounds listed below, qualify the positive and non 
detect results as estimated (J/UJ). 

049-G-IMCC-02 
049-G-03ES-41 
049-G-03ES-42 

bromo methane (-55.0%) 
chloroethane (-57.9 % ) 
2-chloroethyl vinyl ether (69.7%) 

The continuing calibration K27520 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the sample and compound listed below, qualify the positive and non detect 
results as estimated (J IUJ). 

049-G-IMCC-03 
049-G-0 lES-35 
049-G-0 lES-44 
049-G-IMCC-Ol 
049-G-3MCC-13 

2-chloroethyl vinyl ether (89.5 %) 



Data Assessment Narrative 
Page - 3 

The continuing calibration K27544 exhibited a % D greater than 50 %, but less than 90 % for a 
compound. For the samples and compound listed below, qualify the positive and non detect 
results as estimated (J/UJ). 

049-G-03ES-43 
049-G-03GM-16 
049-G3MCC-08 

Blanks 

Blank ill 
049-F-0430-99 
VBLK2 

Sample ill 

049-G-03ES-40 
049-G-03GM-17 
049-G-3MCC-14 
049-G-03ES-37 
049-H-03ES-37 
049-G-03GM-19 
049-G-3MCC-15 
049-H-03ES-37 
049-G-03ES-40 
049-G-03ES-43 
049-G-03GM-17 
049-G-03GM-19 
049-G-3MCC-l1 
049-G-3MCC-14 
049-G-3MCC-15 

2-chloroethyl vinyl ether (62.6%) 

Compound 
acetone 
CH2Cl2 
Chloroform 

Cone. Action Limit (lOX) 
7 70 
1 10 
0.6 3 

Compound Cone. Qualifier Assoc. Blank 

CH2Cl2 2 U VBLK2 
2 U 
2 U 
2 U 
2 U 
2 U 
3 U 

acetone 8 U 049-F-043 0-99 
15 U 
8 U 
18 U 
19 U 
11 U 
37 U 
24 U 
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Surrogates 

Data Assessment Narrative 
Page - 4 

Four samples exhibited a high surrogate recoveries. For the samples listed below, qualify all 
positive results as estimated (1). 

Sample ID 

049-H-03ES-37 
049-G-03GM-19 
049-3MCC-15 
049-G-01ES-44 

Field Duplicates 

SURR. REC. 
TOL BFB DCA DBF 

126 
124 

119 130 119 
125 

The field duplicate pair 049-G-03ES-37/049-H-03ES-37 exhibited non compliant RPDs 
(> 35 %) for six compounds. For the compounds listed below, qualify the positive and non 
detect results in the field duplicate pair as estimated (J/UJ). 

vinyl chloride 
1 , 1-dichloroethene 
chlorobenzene 
1,2-dichlorobenzene 
cis-1,2-dichloroethene 
trans-1,2-dichloroethene 

Sample Quantitation 

For the samples listed below, report the results from the dilution for the E-flagged compounds 
and do not report any other results from the dilutions. 

049-G-0 1ES-44 
049-H-03ES-37 
049-G-03ES-40 
049-G-03GM-17 . 
049-G-03GM-19 
049-G-3MCC-09 
049-G-3MCC-J 4-

049-G-3MCC-15 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method hlank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All samples acetone +/- J/UR 
2-butanone 

049-G-03ES-39 2-chloroethyl vinyl ether UR 
049-G-3MCC-09 

049-H-03ES-37 xylenes + J 

049-G-3MCC-ll 2-chloroethyl vinyl ether UJ 

049-G-IMCC-02 bromomethane UJ 
049-G-03ES-41 chloroethane 
049-G-03ES-42 2-chloroethyl vinyl ether 

049-G-lMCC-03 2-chloroethyl vinyl ether UJ 
049-G-O lES-35 
049-G-O lES-44 
049-G-IMCC-O 1 
049-G-3MCC-13 

049-G-03ES-43 2-chloroethyl vinyl ether UJ 
049-G-03GM-16 
049-G3MCC-08 

049-G-03ES-40 CH2C12 +B U 
049-G-03GM-17 
049-G-3MCC-14 
049-G-03ES-37 
049-H-03ES-37 
049-G-03GM-19 
049-G-3MCC-15 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

049-H-03ES-37 acetone + U 
049-G-03ES-40 
049-G-03ES-43 
049-G-03GM-17 
049-G-03GM-19 
049-G-3MCC-ll 
049-G-3MCC-14 
049-G-3MCC-15 

049-H-03ES-37 all compounds + J 
049-G-03GM-19 
049-3MCC-15 
049-G-OIES-44 

049-G-03ES-37 vinyl chloride +1- J/UJ 
049-H-03ES-37 I , I-dichloroethene 

1 , I-dichloroethene 
chlorobenzene 
1,2-dichlorobenzene 
cis-l,2-dichloroethene 
trans-l,2-dichloroethene 

049-G-O lES-44 report D-flagged results +D D 
049-H-03ES-37 from dilutions in favor of 
049-G-03ES-40 E-flagged results. 
049-G-03GM-17 
049-G-03GM-19 
049-G-3MCC-09 
049-G-3MCC-14 
049-G-3MCC-15 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSl\1ENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic fmdings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in SW846 Method 8260; the National 
Functional Guidelines for Organic Data Validation, 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDG # 38181 

A validation was performed on the Volatile Data from SDO 38181. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/MS Tuning 
• Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Internal Standard Performance 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration N34652 exhibited a low RRF « 0.05) for a compound. For the 
samples and compound listed below, qualify the non detect results as UR. 

049S8ES287 
049S8ES232 
049C8ES282 

2-chloroethy1 vinyl ether (0.025) 
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Data Assessment Narrative 
Page - 2 

The continuing calibration R3270l exhibited a %D greater than 50%, but less than 90% for 
one compound. For the samples and compound listed below, qualify the non detect result as 
estimated (UJ). 

049MOODD03 
049DOODD02 

bromo methane (59.7 % ) 

The continuing calibration R32724 exhibited a % D greater than 50 %, but less than 90 % for 
one compound. For the sample and compound listed below, qualify the non detect result as 
estimated (UJ). 

049MOODDOI bromomethane (55.3%) 

The continuing calibration R32746 exhibited a %D greater than 50%, but less than 90% for 
three compounds. For the samples and compounds listed below, qualify the non detect result 
as estimated (UJ). 

049S8ES268 
049S8ES264 

Blanks 

Blank ID 
VBLKI 

Sample ID 
049-M-00DD-Ol 

bromomethane (76.0%) 
chloroethane (60.4%) 
trichlorofluoromethane (88.0%) 

Compound 
methylene chloride 

Cone. Action Limit (lOX) 

Compound 
methylene chloride 

4 40 

Cone. Qualifier 
18 U 

Assoc. Blank 
VBLKI 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis· 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u -

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
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SUl\1MARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

049S8ES287 2-chloroethyl vinyl ether UR 
049S8ES282 
049C8ES282 

049MOODD03 bromo methane UJ 
049DOODD02 

049MOODDOl bromomethane UJ 

049S8ES268 bromomethane UJ 
049S8ES264 chloroethane 

trichlorofluoromethane 

049-M-OODD-Ol methylene chloride +B U 

* DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the ('!-:Ita validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSl\ffiNf NARRATIVE 

SElVllVOLATILE ORGANICS 
General 

The organic fmdings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1994, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 38181 

A validation was performed on the Semivolatile Data from SDG 38181. The data was 
evaluated based on the following parameters: 

* • 
* • 

* • 
• 
• 

* • 
* • 
* • 

* • 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 

* • Compound Identification 
* • Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration F3155 exhibited a %D greater than 50%, but less than 90% for a 
compound. For the samples and compound listed below, qualify the non detect result as 
estimated (UJ). 

MOODD02 
MOOBGOI 
MOODD03 
MOOBG02 
MOODDOI 

N-nitrosodimethylamine (52.0%) 
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Blanks 

Blank ID 
SBLKI 

Sample ID 
049MOOBGOI 
049MOOBG02 
049MOODDOI 
049MOODD02 
049MOODD03 

Data Assessment Narrative 
Page - 2 

Compound 
diethylphthalate 

Compound 
diethylphthalate 

Cone. 
160 

Cone. 
110 
110 
130 
76 
150 

Action Limit (lOx) 

1600 

Qualifier 
CRQL 
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GLOSSARY OF DATA QUALIFIERS 

QVALIFICA TION CODES 

v = Not detected 

J = Estimated value 

VJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLAL~K OUALIFICATION CODES 

CRQL = 

U -

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

008 



SUlVIMARY OF DATA QUALIFICATIONS 

SAMPLEID 

MOODD02 
MOOBGOI 
MOODD03 
MOOBG02 
MOODDOI 

COMPOUNDID 

N-nitrosodimethylamine UJ 

049MOOBGOl 
049MOOBG02 
049MOODDOl 
049MOODD02 
049MOODD03 

diethylphthalate +BJ CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSl\ffiNT NARRATIVE 

PESTICIDEIPCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
U.S. EPA SW846, Method 8081; the National Functional Guidelines for Organic Data Review, 
February 1994, where applicable; and DQO Level IV. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualifications table. 

SDG #38181 

A validation was performed on the Pesticide/PCB Data from SDG 38181. The data was evaluated 
based on the following parameters. 

* • Data Completeness 

* • Holding Times 
• Calibrations 

* • GC Performance 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicate 

* • Field Duplicates 
• Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Calibrations 

The initial calibration on DB-17MS on 5/5-6/99 exhibited one compound with a RSD greater than 
20%, but less than 90%. For the samples listed below, qualify the positive results for 4,4'-DDT 
as estimated (J). 

049-M-00DD-03 4,4'-DDT (24.3%) 

Surrogatt!s 

Sample 049-M-OODD-03 exhibited a high surrogate recovery (139% for DCB. Qualify the 
positive result for AR1260 as estimated (J). 
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Data Assessment Narrative 
Page - 2 

Sample Identification! Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40 %. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
> 40%, but :,;100% is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100 % and is < lOX the respective compound CRQL, is 
qualified as non-detect, U. (All mUlti-component results are exempt from this 
rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference> 100% and > lOX the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi
component results are exempt from this rule.) 

5. The positive multi-component pesticide sample result which exhibited a column 
quantitation difference> 100% and < lOX the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation % Ds. 

Sample ID Compound %D 

049-M-00DD-03 4,4'-DDE 37.9 
endrin 135 
4,4'-DDT 265 

049-M-00DD-02 4,4'-DDE 33.3 

049-M-00DD-OI heptachlor 42.0 
4,4'-DDE 26.8 
4,4'-DDD 68.2 
4,4'-DDT 110 

Lab RESI 
Qual. Qual. Ref. # 

PI 
CRQL Pi 

J PI 

J PI 
I PI 
J PI 
CRQL PI 

1 
3 
1 (see DL) 

1 

2 
1 
2 
3 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 
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SUMl\1ARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

049-M -OODD-03 4,4'-DDT 

049-M-OODD-03 AR1260 

All 

All 

All 

* 

All P < 40% 

All P > 40% 
But ~ 100% 

single component pests 
All P > 100% 
And < lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL -denctes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+ 

+ 

+P 

+P 

+P 

QL 

J 

J 

J 

U 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods for Appendix IX metals; the Functional 
Guidelines for Inorganic Data Validation, February 1994, and DQO Level IV requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDGs # 38181 

A validation was performed on the Metals Data from SDG 38181. The data was evaluated 
based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Arsenic 

Conc. Samples affected 
-0.23 mg/kg all soil samples below 2.3 mg/kg 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 
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Matrix Spike Recovery results 

The matrix spike recovery for soils for Silver (66%) was below the lower control 
limits (> 30 % but < 75 %). The positive and non-detect results are qualified as 
estimated, "J" or "UJ". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 2.3 mg/kg 
all soil samples 
all "B" results 

Analyte 
As. 
Ag. 

all analytes 

DL 
+/U 
+/U 
B 

QL 
J/UJ 
J/UJ 
J 

016 



Data Validation Report 

EnSafe 
Corpus Christi 

SDG #: 43019 



:,- -.... 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43019 
July 12, 2000 
Ensafe 
Corpus Christi 
May 16 - 17,2000 
20 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level IV 
SW846 Third Edition 
Volatiles, Semivolatiles, PCBs and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this C:!ta Validation Report is authorized by the following signature: 

~aul R umburg,P ~dent 

4127 Plaza 94 South • St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Date 



SDG#43019 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 

PCB= PCBs 
MET= Metals 





DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG# 43019 

A validation was performed on the Volatile Data from SDG 43019. The data was evaluated based 
on the following parameters. 

* 
* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationlQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-2 

Calibration 

The initial calibration, analyzed on OS104/00, contained compounds with correlation 
coefficient less than 0.8S0. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (1) and non detects as rejected (UR). 

All Samples 
(except dilutions) 

trichlorofluoromethane (0.7S1) 

The continuing calibration, R38S04, contained compounds with RRFs less than O.OSO. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

OSOS830W02 
OSOS830W10 
OSOSl12C04 
OSOS317C04 
OSOS318C04 
OSOS319C04 

acetone (0.048) 

The continuing calibration, R38S04, contained compounds with % Ds greater than SO % and 
less than 90 %. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1) and non detects as estimated (UI). 

OSOS830W02 
OS OS 830WlO 
OSOSl12C04 
OSOS317C04 
OSOS318C04 
OSOS319C04 

chloromethane (60.0%) 
vinyl acetate (S4.0%) 
2-chloroethyl vinyl ether (77.6%) 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 3 

Calibration 

The continuing calibration, R38522, contained compounds with % Ds greater than 50 % and 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1) and non detects as estimated (UI). 

050S414C04 
050S416C04 
050S101C04 
050S102C04 
050S103C04 
050S106C03 

chloromethane (59.3%) 

The continuing calibration, R38546, contained compounds with % Ds greater than 50 % and 
less than 90 % . For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1) and non detects as estimated (UI). 

050S113C04 
050S415C04 
050S111C04 
050S11OC04 
050S109C04 
050S104C02 
050S105C03 
050S320C04 

bromoform (79.7 %) 

The continuing calibration, R38546, contained compounds with % Ds greater than 20 % and 
less than 50 % . For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1). 

050S111C04 carbon disulfide (25.0 % ) 

Compound IdentificationlQuantitation 

Do not use the E-flagged compound results for samples 050S102C04 and 050S103C04, 
in favor of the corresponding D-flagged compound results in the dilution. 
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DATA ASSESSMENT AND· NARRATIVE 

VOLAT~E ANALYSIS 

PAGE-4 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

VJ = Reported quantitation limit is qualified as estimated 

VR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

v = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All Samples trichlorofluoromethane +1- l/UR 
(except dilutions) 

050S830W02 acetone +1- l/UR 
050S830WlO 
050S112C04 
050S317C04 
050S318C04 
050S319C04 

050S830W02 chloromethane +1- l/U1 
050S830W10 vinyl acetate 
050S112C04 2-chloroethyl vinyl ether 
050S317C04 
050S318C04 
050S319C04 

050S414C04 chloromethane +1- llUl 
050S416C04 
050S101C04 
050S102C04 
050S103C04 
050S106C03 

050S113C04 bromoform +1- l/Ul 
050S415C04 
050S111C04 
050S11OC04 
050S109C04 
050S104C02 
050S105C03 
050S320C04 

050S111C04 carbon disulfide + 1 
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SUMMARY OF DATA QUALIFICATIONS 
Page 2 

SAMPLEID COMPOUNDID DL 

050S102C04 all E-flagged compounds 
050S103C04 

050S 102C04D L all results except 
050S103C04DL D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+/-

QL 

do not use 

do not use 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43019 

A validation was performed on the Semivolatile Data from SDG 43019. The data was evaluated 
based on the following parameters. 

* 

* 
* 
* 
* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationlQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Compound IdentificationlQuantitation 

Do not use the E-flagged compound results for sample 050S103C04, in favor of the 
corresponding D-flagged compound results in the dilution. 

System Perfonnance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUNDID 

050S103C04 all E-flagged compounds 

050S103C04DL all resul~ except 
D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the D L column denotes a non detect result 

+ 

+1-

do not use 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43019 

A validation was performed on the Aroclor Data from SOG 43019. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 
* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

DR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

NO QUALIFICATIONS WERE REQUIRED. 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination ofthe reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43019 

A validation was performed on the Metals Data from SDG 43019. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Arsenic 

Conc. 
-0.41 mg/kg 

Samples affected 
all soil samples below 4.1 mg/kg 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 
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All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "Y' qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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SUMMARY OF DATA QUALlFICATIONS 

Sample ID Analyte 
all soil samples below 4.1 mg/kg As. 
all "B" results all analytes 

DL 
+/U 
B 

QL 
J/UJ 
J 
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Data Validation Report 

EnSafe 
Corpus Christi 

SDG #: 43020 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAJQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43020 
July 12,2000 
Ensafe 
Corpus Christi 
May 17,2000 
20 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EP A DQO Level IV 
SW846 Third Edition 
Semivolatiles, PCBs and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South· St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Y-/2·(50 . 
Date 



SDG#43020 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Semivolatiles 
PCB= PCBs 
MET= Metals 





DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG#43020 

A validation was performed on the Semivolatile Data from SDG 43020. The data was evaluated 
based on the following parameters. 

* 
* 
* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationlQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Internal Standards 

The following samples exhibited low internal standard area recoveries for the internal 
standard listed. Qualify all associated compounds as estimated (J/UJ). 

050S414COO 
050S416COO 
050S113COO 
050S317COO 
050S320COO 
050S106COO 

050S109COO 
050S103COO 
050S101COO 
050S102COO 
050CIIICOO 
050S105COO 
050S107COO 

perylene-d12 

chrysene-d12 
perylene-d12 

Compound Identification! Quantitation 

Do not use the re-analyzed samples listed below, in favor of the initial analysis, due to non 
compliant internal standard area recoveries. 

050S414COORE 
050S416COORE 
050S 113COORE 
050S317COORE 
050S320COORE 
050S 109COORE 
050S 103COORE 
050S101COORE 
050S 102COORE 
050S 106COORE 
050Cl11 COORE 
050S105COORE 
050S 107COORE 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATfl..,E ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

1 = Estimated value 

01 = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHQD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SAMPLEID 

050S414COO 
050S416COO 
050S113COO 
050S317COO 
050S320COO 
050S106COO 

050S109COO 
050S103COO 
050S101COO 
050S102COO 
050CII1COO 
050S105COO 
050S107COO 

050S414COORE 
050S416COORE 
050S113COORE 
050S317COORE 
050S320COORE 
050S 109COORE 
050S 103COORE 
050S 10 1 COORE 
050S 102COORE 
050S 106COORE 
050C 111 COORE 
050S105COORE 
050S 107COORE 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUNDID 

All Associated Compounds 
perylene-d12 

chrysene-d 12 
perylene-d12 

all results 

+1-

+1-

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

J/UJ 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43020 

A validation was performed on the Aroclor Data from SDG 43020. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 
• Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Surrogate Recoveries 

The samples listed below exhibited high TCX and/or DCB recoveries. The positive 
results are qualified as estimated, J. 

Sample ID Surrogate % Recovery 

OSOS317COO DCB-2 139% 

OSOS416COO DCB-l/DCB-2 128%/lS8% 

OSOS109COO TCX-2 111 % 

OSOS106COO TCX-2 113% 

OSOS107COO TCX-2 112% 
DCB-2 13S% 

OSOC111COO DCB-2 133% 

OSOS102COO DCB-2 lSI % 

OSOS103COODL DCB-1/DCB-2 169%/282 % 

Field Duplicates 

The field duplicate pair of samples 050S 111 COO and 050C 111 COO exhibited a high 
RPD for one (1) compound and required qualifications. For the following samples and 
compound, the positive results are qualified as estimated, J, and the non-detect results 
are qualified as estimated, UJ. 

050S111Cbo 
050C111COO 

Aroclor-1260 
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DATA ASSESS~NT NARRATIVE 

AROCLOR ANALYSIS 

PAGE - 3 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following 
guidelines were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited 
column quantitation differences <40%. The "P" flag is removed from the 
result. 

2. The positive sample result which exhibited a column quantitation difference 
>40%, but ~100% is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference> 100% and is < lOX the respective compound CRQL, 
is qualified as non-detect, U. (All multi-component results are exempt from 
this rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100 % and > lOX the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All 
multi-component results are exempt from this rule.) 

5. The positive multi-component pesticide sample result which exhibited a column 
quantitation difference> 100% and < lOX the respective mUlti-component 
CRQL is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column 
quantitation %Ds. 

Lab lIESI 
Sample ID Compound Qual. Qual. Ref. # 

050S320COO Aroclor -1260 90.5% p J 2 

050S415COO Aroclor-1260 56.6% J 2 

050S416COO Aroclor-1260 85.7% p J 2 

050S106COO Aroclor-1260 41.2% J 2 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE - 4 

Compound Quantitation 

One (1) sample was diluted to accurately quantitate target compounds. For the 
following sample, the result for Aroclor-1260 is replaced with the corresponding result 
from the dilution analysis. All other results from the dilution analysis are not used. 

050S103COO 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

050S317COO ALL 
050S416COO 
050S109COO 
050S106COO 
050S107COO 
050CIIICOO 
050S102COO 
050S103COODL 

050S111COO Aroclor-1260 
050CII1COO 

ALL All P < 40% 

ALL All P > 40% 
But::; 100% 

ALL single component pests 
All P > 100% 
And < lOX CRQL 

ALL single component pests 
All P > 100% 
And > lOX CRQL 

ALL multi-component pests 
All P> 100% 
And < lOX CRQL 

050S103COO Aroclor-1260 

050S103COODL All except Aroclor-1260 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

DL !2L 

+ J 

+1- J/UJ 

+ 

+ J 

+ U 

+ NJ 

+ NJ 

+ 0 

+1- not used 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43020 

A validation was performed on the Metals Data from SDG 43020. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Zinc 

Conc. 
1.15 mg/kg 

Samples affected 
all soil samples below 5.65 mglkg 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 
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Matrix Spike Recovery results 

The matrix spike recovery for soils for Silver (63%) was below the lower control limits 
(>30% but <75%). All positive and non-detect results are qualified as estimated, "1" or 
"U1". 

The GF AA post digestion spike recoveries for samples 050S 104COO, 106COO and 414COO 
for Silver was below the lower control limits (> 1 0% but <85%). All positive and non
detect results are qualified as estimated, "1" or "U1". 

The GF AA post digestion spike recovery for sample 050Clll COO for Silver was above 
the upper contro 1 limits (> 115%). All positive results are qualified as estimated, "1". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "1" qualifier in place of the "B". Value is below the CRDL but greater 
than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 5.65 mg/kg 
all soil samples 
050S l04COO, 106COO and 
114COO. 
050ClllCOO. 
all "B" results 

Analyte 
Zn. 
Ag. 
Ag. 

Ag. 
all analytes 

DL 
+ 
+/U 
+/U 

+ 
B 

QL 
U 
J/UJ 
J/UJ 

J 
J 
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VOA= Volatiles 
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PCB= PCBs 
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DATA ASSESSMENT AND NARRATIVE 

VOLATaE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43021 

A validation was performed on the Volatile Data from SDG 43021. The data was evaluated based 
on the following parameters. 

* 
* 
* 

* 

* 
* 

* 

Data Completeness 
Hold::~g Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 
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Calibrations 

DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE-2 

The initial calibration, analyzed on 05104/00 on Instrument R, contained compounds with 
correlation coefficient less than 0.850. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and non detects as rejected (UR). 

050S107C03 
050S108C04 

trichlorofluoromethane (0.751) 

The continuing calibration, R38522, contained compounds with % Ds greater than 50 % and 
less than 90~·b. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and non detects as estimated (UJ). 

050S107C03 
050S108C04 

chloromethane (59.3%) 

The initial calibration analyzed on 1126/00 on Instrument K, contained compounds with 
RRFs less than 0.050. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (J) and non detects as rejected (UR). 

050G105C09 
050G105C18 
050G104C08 
050G104C18 
050G821C19 

acetone (0.040) 
2-chloroethyl vinyl ether (0.023) 

The continuing calibration, K32157, contained compounds withRRFs less than 0.050. For 
the samples and non-corripliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G105C09 
050G105C18 
050G104C08 
050G104C18 
050G821C19 

acetone (0.044) 
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DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE-3 
Calibrations (continued) 

Blank 

The continuing calibration, K321S7, contained compounds with %Ds greater than 90%. 
For the samr:!cs and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

OSOGlOSC09 
OSOGlOSC18 
OSOGI04C08 
OSOGI04C18 
OSOG821C19 

2-chloroethyl vinyl ether (391.3 %) 

The continuing calibration, K3 21S7 , contained compounds with % Ds greater than SO % and 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1) and non detects as estimated (UJ). 

OSOGlOSC09 
OSOGlOSC18 
OSOG 1 04COf, 
OSOG104C18 
OSOG821C19 

vinyl acetate (64.S%) 

The continuing calibration, K321S7, contained compounds with % Ds greater than 20 % and 
less than SO % . For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (1). 

OSOG104C18 

OSOG104C18 
OSOGlOSC18 

1,I-dichloroethane (21.2 %) 

cis-l,2-dichloroethene (23.9 %) 

The end user shoulG :note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the SX and lOX criteria to field samples. 
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Method Blank 

Associated blank 

VBLK2 

DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE-4 

Compound Concentration 

methylene chloride 1 ug/L 

Action Level 

10 ug/L 

Samples Compound Qualification 

050GI05C09 
050G105C18 
050GI04C08 
050G104C18 
050G821C19 

methylene chloride 

Matrix Spike/Matrix Spike Duplicate 

u 

The matrix spike and duplicate for sample 050GI05C09 exhibit zero percent recovery for 
2-chloroethyl vinyl ether. Qualify the non detects as rejected (UR) for this compound. 

Compound Identification/Quantitation 

Do not use the E-flagged compound results for samples 050G104C18 and 050G105C18, 
in favor of the corresponding D-flagged compound results in the dilution. 

System Performance and Overall Assessment 

The data as presented requires qualifications/rejections. 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

VJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL= 

v = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SAMPLEID 

050S107C03 
050Sl08C04 

050S107C03 
050Sl08C04 

050Gl05C09 
050G105C18 
050Gl04C08 
050Gl04C18 
050G82lC19 

050Gl05C09 
050G105C18 
050Gl04C08 
050G104C18 
050G82lC19 

050G105C09 
050Gl05C18 
050Gl04C08 
050Gl04C18 
050G82lC19 

050G105C09 
050G105C18 
050Gl04C08 
050G104C18 
050G82lC19 

050Gl04C18 

050G104C18 
050Gl05C18 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUNDID 

trichlorofluoromethane (0.751) +1-

chloromethane (59.3 %) +1-

acetone (0.040) +1-
2-chloroethyl vinyl ether (0.023) 

acetone (0.044) +1-

2-chloroethyl vinyl ether (391.3 %) +1-

vinyl acetate (64.5 %) +1-

1,1-dichloroethane (21.2 % ) + 

cis-l,2-dichloroethene (23.9 %) + 

J/UR 

J/UJ 

J/UR 

J/UR 

J/UR 

J/UJ 

J 

j 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

050GI05C09 methylene chloride 
050G105C18 
050GI04C08 
050G104C18 
050G821C19 

050GI05C09 2-chloroethyl vinyl ether 

050G104C18 all E-flagged compounds 
050G105C18 

050G104C18DL all results except 
050G105C18DL D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+, 

+ 

+/-

QL 

U 

UR 

do hot use 

do not use 
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...... DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43021 

A validation was performed on the Semivolatile Data from SDG 43021. The data was evaluated 
based on the following parameters. 

* 
* 
* 

* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Continuing Calibration 

The continuing calibration, T0060203, contained compounds with %Ds greater than 50% and 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and non detects as estimated (UJ). 

050C4S0603 

Internal Standards 

hexachlorocyclopentadiene (56.0%) 
benzo(g,h,i)perylene (59.0%) 

The following samples exhibited low internal standard area recoveries for the internal standard 
listed. Qualify all associated compounds as estimated (J/UJ). 

Blank 

050S108COO 

050S4S0603 
050S3S0605 

perylene-d 12 

chrysene-d 12 
perylene-d 12 

The end user should note that the action levels indicated for the blank analysis may not involve the 
same weights, volumes, dilution factors, or percent moisture as associated samples. These factors 
must be taken into considerations when applying the 5X and 10X criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

SBLK1 diethylphthalate 5Jug/L 50 ug/L 

Samples Compound Qualification 

050G105C09 diethylphthalate u 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-3 

Compound IdentificationlQuantitation 

Do not use the re-analyzed samples listed below, in favor of the initial analysis, due to non 
compliant internal standard area recoveries. 

050S 108COORE 
050S4S0603RE 
050S3S0605RE 

System Performance and Overall Assessment 

The data as presented requires qualifications. 

011 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

v = Not detected 

J = Estimated value 

VJ = Reported quantitation limit is qualified as estimated 

UR =. Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

050C4S0603 hexachlorocyclopentadiene 
benzo(g,h,i)perylene 

All Associated Compounds 

050S108COO perylene-d 12 

050S4S0603 chrysene-d 12 

050S3S0605 perylene-d 12 

050GI05C09 diethylphthalate 

050S 108COORE all results 

050S4S0603RE 
050S3S0605RE 

* DL denotes the Form I qualifier supplied by the laboratory 

QL denotes the qualifier used by the data validation firm 

+ in the DL column denotes a positive result 

- in the DL column denotes a non detect result 

DL 

+/-

+/-

+ 

+/-

QL 

J/UJ 

J/UJ 

U 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43021 

A validation was performed on the Aroclor Data from SDG 43021. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESS:MENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Surrogate Recoveries 

The samples listed below exhibited high DCB recoveries. The positive results are 
qualified as estimated, J. 

Sample ID Surrogate % Recovery 

050C4S0603 DCB-2 147% 

050S3S0605 DCB-2 134% 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U -

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
val ue reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID 

050C4S0603 
050S3S0605 

COMPOUNDID 

ALL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

+ J 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43021 

A validation was performed on the Metals Data from SDG 43021. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Cadmium 

Conc. 
0.23 rnglkg 

Samples affected 
all soil samples below 1.15 mg/kg 

The USEP A requires that all sample values below five times the preparation or calibrati<?n 
blank contamination be qualified as non-detect, "U". 
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Matrix Spike Recovery results 

The matrix spike recoveries for soils for Mercury (72%), Lead (74%) and Silver (57%) 
were below the lower controllirnits (>30% but <75%). All positive and non-detect 
results are qualified as estimated, "1" or "U1". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "1" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 

019 



SUMMARY OF DATA QUALIFICATIONS 

Analyte DL QL 
s below 1.15 mg/kg Cd. + U 
s Hg, Ph and +/U J/UJ 

Ag. 
all analytes B J 
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Data Validation Report 

EnSafe 
Corpus Christi 

SDG #: 43041 





SDG# 43041 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SYOA= Semivolatiles 
PCB= PCBs 
MET= Metals 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG# 43041 

A validation was performed on the Semivolatile Data from SOG 43041. The data was evaluated 
based on the following parameters. 

* Data Completeness 

* Holding Times 

* GC/MS Tuning 

* Calibrations 

* Internal Standard Performance 

* Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

No qualifications required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG #43041 

A validation was performed on the Aroclor Data from SDG 43041. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESS:MENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Calibrations 

The continuing calibration analyzed on OS/26/00 at 10:02 exhibited one (1) compound 
with a %D greater than 15% and required qualifications. For the following sample and 
non-compliant compound, the positive results are qualified as estimated, J. 

050S3S0407 Aroelor -1260 

Surrogate Recoveries 

The sample listed below exhibited high DCB recoveries. The positive results are 
qualified as estimated, 1. 

Sample ID Surrogate % Recovery 

050S3S0205 DCB-l/OCB-2 126%/130% 

.. 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following 
guidelines were used to qualify the data; 

1. No qualifications are required for positive sample results which exhibited 
column quantitation differences <40%. The "P" flag is removed from the 
result. 

2. The positive sample result which exhibited a column quantitation difference 
>40%, but ~100% is qualified as estimated, 1. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference> 100% and is < lOX the respective compound CRQL, 
is qualified as non-detect, U. (All mUlti-component results are exempt from 
this rule.) 

4. The positive single component pesticide sample result which exhibited·a column 
quantitation difference> 100% and> lOX the respective compoundCRQL, is 
qualified as presumptively present at an estimated concentration, Nl. (All 
multi-component results are exempt from this rule.) 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-3 

Compound Quantitation, Continued 

5. The positive multi-component pesticide sample result which exhibited a column 
quantitation difference> 100% and < lOX the respective mUlti-component 
CRQL is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column 
quantitation % Ds. 

Lab lIESI 
Sample ID Compound Oual. Oual. Ref. # 

050S3S0407 Aroclor-1260 122% p NJ 5 

050S3S0506 Aroclor-1260 64.2% p J 2 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

DR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U -

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

050S3S0407 Aroc1or-1260 

050S3S0205 ALL 

ALL All P < 40% 

ALL All P > 40% 
But ~ 100% 

ALL single component pests 
All P > 100% 
And < lOX CRQL 

ALL single component pests 
All P > 100% 
And > lOX CRQL 

ALL multi-component pests 
All P> 100% 
And < lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

DL QL 

+ J 

+ J 

+ 

+ J 

+ U 

+ NJ 

+ NJ 
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General 

DATA ASSESSMENT NARRATIVE 

METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 

correct as reported and is based upon the examination of the reported holding times, blank 

analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 

report was prepared in compliance relative to the analytical and deliverable requirements specified 

in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 

and DQO Level IV requirements. All comments made within this report should be considered 

when examining the analytical results. Please refer the specific findings found in each category to 

the Summary of Data Qualification table. 

SDGs # 43041 

A validation was performed on the Metals Data from SDG 43041. The data was evaluated based 

on the following parameters. 

* • Data Completeness 

* • Ho lding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

• Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements. 
Barium 
Cadmium 
Lead 
Zinc 

Conc. 
0.27 mg/kg 
0.29 mg/kg 
0.38 mg/kg 
1.l3 mg/kg 

Samples affected 
no impact 
all soil samples below 1.45 mg/kg 

no impact 
no impact 

The USEP A requires that all sample values below five times the preparation or calibration 

blank contamination be qualified as non-detect, "U'. 
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Matrix Spike Recovery results 

The matrix spike recovery for soils for Silver (65%) was below the lower control limits 
(>30% but <75%). All positive and non-detect results are qualified as estimated, "1" or 
"U1". 

The GFAA post digestion spike recovery for sample 050S3S0407 for Silver was below 
the lower control limits (> 1 0% but <85%). All positive and non-detect results are 
qualified as estimated, "1" or "U1". 

The GFAA post digestion spike recovery for sample 050S3S0106, 108,205,207,302, 
308,403 for Silver was above the upper control limits (> 115%). All positive results are 
qualified as estimated, "1". 

Field Duplicate RPD results 

The field duplicate RPD for samples 050S3S0407 and 050S3C0407 for Lead (60%) was 
greater than 50%. All positive aand non-detect results are qualified as estimated, "1" or 
"U1". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "1" qualifier in place of the "B". Value is below the CRDL but greater 
than the ID L. 
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! 
SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 1.45 mglkg Cd. + U 
all soil sampl~s Ag .. +/U J/UJ 
050S3S0407. Ag. +/U J/UJ 
050S3S0106,108,205,207, Ag. + J 
302, 308 and 403. 
050S3S047 and C0407. Pb. +/U J/UJ 
all "B" results all analytes B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAlQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43052 
July 10,2000 
Ensafe 
Corpus Christi 
May 18 - 19,2000 
3 Non-Aqueous Sample(s) with 0 MSIMSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EP A DQO Level IV 
SW846 Third Edition 
Semivolatiles, PCBs and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South· St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

1-11-0 0 . 

Date 



SDG#43052 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SYOA= Semi volatiles 
PCB= PCBs 

MET= Metals 





DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 

as reported and is ba:;~d upon the examination of the reported holding times, blank analysis 

results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 

results and internal standard areas. This report was prepared in compliance relative to the 

analytical and deliverable requirements specified in the SW -846 Method 8270C for GCIMS 

Semivolatiles; National Functional Guidelines for Organic Data Validation, 2/94, and DQO 

Level IV requirements. All comments made within this report should be considered when 

examining the analytical results. Please refer the specific findings found in each category to the 

Summary of Data Qualification table. 

SDG#43052 

A validation was performed on the Semivolatile Data from SDG 43052. The data was evaluated 

based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GCIMS Tuning 

* • Calibration 

* • Blanks 

• Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix SpikelMatrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

• Compound Quantitation 

* -All criteria were met for this parameter. 
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Internal Standards 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 

The following sample exhibited internal standard area recoveries below the QC limits. 
All positive and non-detect results for the compounds associated with the non-compliant 
internal standard are qualified as estimated, JIUJ. 

050S1S0702 perylene-d 12 

Compound Quantitation 

For the following sample, the reported results are not used in favor of the results from the 
original anal:.:sis. The RE exhibited similar internal standard area recoveries. 

050S 1 S0702RE 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFIt.=ATION CODES 

CRQL= 

U= 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

All associated with 
050S1S0702 perylene-12 

050SlS0702RE All compounds 

DL denotes the Form. I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL .ill! 

+/- J/UJ 

+/- Do Not Use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GC performance, and calibration results. This report was 
prepared in compliance relative to the analytical and deliverable requirements specified in the SW-846 
Methods 8082; the National Functional Guidelines for Organic Data Validation, February 1994; and 
DQO Level IV requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 43052 

A validation was performed oil the Aroclor Data from SDG 43052. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

'* • Matrix SpikelMatrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Surrogate Recoveries 

The samples listed below exhibited high TCX and/or DCB recoveries. The positive results 

are qualified as estimated, J. 

Sample ID 

050S180702 

0508180704 

Surrogate 

TCX-2 
DCB-1fDCB-2 

DCB-1fDCB-2 

System Performance and Overall Assessment 

The data required qualifications. 

% Recovery 

116% 
148%/158% 

126%/146% 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U := 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID 

0508180702 
0508180704 

COMPOUNDID 

ALL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

+ J 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43052 

A validation was performed on the Metals Data from SDG 43052. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Ho lding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Cadmium 

Conc. 
0.05 mglkg 

Samples affected 
no impact 

The USEP A requires that all sample values below five times the preparation or· calibration 
blank contamination be qualified as non-detect, "U". 

010 



Serial Dilution results 

The serial dilution results for soils for Barium and Lead were greater than 10%. All 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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Sample ID 
all soil samples 
all "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte 
BaandPb. 
all analytes 

DL 
+ 
B 

QL 
J 
J 
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Data Validation Report 

EnSafe 
Corpus Christi 

SDG #: 43053 



SDG# 43053 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SYOA= Semivolatiles 
PCB= PCBs 
MET= Metals 





DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43053 

A validation was performed on the Semivolatile Data from SDG 43053. The data was evaluated 
based on the following parameters. 

* 
* 
* 

* 
* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATIT..E ANALYSIS 

PAGE-2 

Calibration 

The initial calibration, analyzed on OS/31 /00, contained compounds with % Ds greater than 
IS % and less than 90 %. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (1). 

OSOS1S0S03 
OSOS1S0S09 
OSOS1S100S 
OSOS1S1007 
OSOSlS1106 
OSOS4S0S02 

benzoic acid (1S.S%) 

The continuing calibration, V0060103? contained compounds with %Ds greater than 20% 
and less than SO %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1). 

OSOSIS0S03 
OSOS1S0S09 
OSOS1S100S 
OSOS1S1007 
OSOS1S1106 
OSOS4S0S02 

benzoic acid (44.3%) 

The continuing calibration, V0060 103, contained compounds with % Ds greater than SO % 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

OSOS1S0S03 
OSOS1S0809 
OSOS1S100S 
OSOSlSl007 
OSOSlSll06 
OSOS4S0S02 

2,4-dinitrophenol (69.9%) 
4,6-dinitro-2-methylphenol(S4.0 %) 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-3 

Compound IdentificationlQuantitation 

Do not use the E-flagged compound results in sample 050S lS0908, in favor of the 
corresponding D-flagged compound results in the dilution. 

System Perfonnance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFlliRS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL 

050S1S0803 benzoic acid 
050S1S0809 
050S1S1005 
050S1S1007 
050S1S1106 
050S4S0502 

050S1S0803 benzoic acid 
050S1S0809 
050S1S1005 
050S1S1007 
050S1S1106 
050S4S0502 

050S1S0803 2,4-dinitrophenol 
050S1S0809 4,6-dinitro-2-methylphenol 
050S1S1005 
050S1S1007 
050S1S1106 
050S4S0502 

050S1S0908 all E-flagged compounds 

050S1S0908DL all results except 
D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

+1-

+ 

+1-

QL 

J 

J 

J/UJ 

do not use 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43053 

A validation was performed on the Aroclor Data from SDG 43053. The data was evaluated based 
on the following parameters: 

* • Data Completeness 
* • Holding Times 

* • GC Performance 

* • Cal ibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Surrogate Recoveries 

The samples listed below exhibited high TCX and DCB recoveries. The positive 
results are qualified as estimated, 1. 

Sample ID Surrogate % Recovery 

050S1S0801 TCX-2 110% 
DCB-1/DCB-2 136%1140% 

050S1S0803 TCX-2 111% 
DCB-l/DCB-2 151 %1181 % 

050S1S0809 TCX-2 118% 
DCB-1/DCB-2 180%/211 % 

050S IS 1003 TCX-2 112% 
DCB-1/DCB-2 128%/149% 

050S4S0502 TCX-2 110% 
DCB-l/DCB-2 206%/234% 

050S1S0908 TCX-2 116% 
DCB-1/DCB-2 127%/153% 

050S1S1005 TCX-2 114% 
DCB-l/DCB-2 130%/172% 

050S1S1007 TCX-2 113% 
DCB-2 142% 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE - 3 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following 
guidelines were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited 
column quantitation differences <40%. The "P" flag is removed from the 
result. 

2. The positive sample result which exhibited a column quantitation difference 
> 40 %, but :d 00 % is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference> 100% and is < lOX the respective compound CRQL, 
is qualified as non-detect, U. (All multi-component results are exempt from 
this rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference> 100% and> lOX the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All 
mUlti-component results are exempt from this rule.) 

5. The positive multi-component pesticide sample result which exhibited a column 
quantitation difference> 100% and < lOX the respective multi-component 
CRQL is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column 
quantitation %Ds. 

Lab IIESI 
Sample ID. Compound Qual. Qual. Ref. # 

050S1S1106 Aroclor-1260 47.4% J 2 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

010 



* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL 

050S1S0801 ALL 
050S1S0803 
050S1S0809 
050S1S1003 
050S4S0502 
050S1S0908 
050S 1S 1005 
050S1S1007 

ALL All P < 40% 

ALL All P > 40% 
But ~ 100% 

ALL single component pests 
All P > 100% 
And < lOX CRQL 

ALL single component pests 
All P > 100% 
And > lOX CRQL 

ALL multi-component pests 
All P> 100% 
And < lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

+ 

+ 

+ 

+ 

+ 

+ 

QL 

J 

J 

U 

NJ 

NJ 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAlQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43054 
July 12, 2000 
Ensafe 
Corpus Christi 
May 18 -19,2000 
16 Aqueous Sample(s) with 0 MSIMSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EP A DQO Level IV 
SW846 Third Edition 
Semivolatiles, PCBs and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

~au~ umburgsident 

4127 Plaza 94 South • St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Date 



SDG#43054 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Semivolatiles 
PCB= PCBs 
MET= Metals 





DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43054 

A validation was performed on the Semivolatile Data from SDG 43054. The data was evaluated 
based on the following parameters. 

* 
* 
* 
* 
* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Field Duplicates 

Sample 050G08ES30 and duplicate sample 050H08ES30 did not exhibit comparable results 
for bis(2-ethylhexyl)phthalate with 200% RPD. Qualify the results for this compound as 
estimated (J/U]). 

Compound IdentificationiQuantitation 

Do not use the E-flagged compound results for sample 050G08ES30, in favor of the 
corresponding D-flagged compound results in the dilution. 

System Perfonnance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL 

050G08ES30 bis(2-ethylhexyl)phthalate 
050H08ES30 

050G08ES30 all E-flagged compounds 

050G08ES30DL all results except 
D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/-

+ 

+/-

QL 

J/UJ 

do not use 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43054 

A validation was performed on the Aroc1or Data from SDG 43054. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

NO QUALIFICATIONS WERE REQUIRED. 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43054 

A validation was performed on the Metals Data from SDG 43054. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Cadmium 

Conc. 
1.2 ug/l 

Samples affected 
no impact 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 
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The preparation blanks exhibited negative bias for the following elements. 

Elements 
Copper 

Conc. 
-1.14 ug/l 

Samples affected 
all water samples below 11.4 ug/1 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for waters for Mercury (68%) was below the lower control 
limits (>30% but <75%). All positive and non-detect results are qualified as estimated, 
"r' or "ur'. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a ''r' qualifier in place ofthe "B". Value is below the CRDL but greater 
than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 11.4 ug/l 
all water samples 
all "B" results 

Analyte 
Cu. 
Hg. 

all analytes 

DL 
+/U 
+/U 
B 

QL 
J/UJ 
J/UJ 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAlQC Le~el: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43066 
July 12,2000 
Ensafe 
Corpus Christi 
May 20 - 21, 2000 
7 Aqueous Sample(s) with 0 MSIMSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EP A DQO Level IV 
SW846 Third Edition 
Volatiles, Semivolatiles and PCBs 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South· St. Charles, MO 63304 
(636) 936·1332 • Fax (636) 936·1335 

Date 



SDG# 43066 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 

PCB= PCBs 





DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG# 43066 

A validation was performed on the Volatile Data from SDG 43066. The data was evaluated based 
on the following parameters. 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-2 

Calibration 

The initial calibration, analyzed on 01126/00, contained compounds with RRFs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (1) and non detects as rejected (UR). 

All Samples acetone (0.040) 
2-chloroethyl vinyl ether (0.023) 

The continuing calibration, K32198, contained compounds with %Ds greater than 50% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

All Samples vinyl acetate (57.6%) 
bromoform (55.0%) 

The continuing calibration, K32198, contained compounds with %Ds greater than 90%. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

All Samples 2-chloroethy I vinyl ether (313.0 % ) 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less:than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL 

All Samples acetone 
2-chloroethyl vinyl ether 

All Samples vinyl acetate 
bromoform 

All Samples 2-chloroethyl vinyl ether 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+1-

+1-

+1-

.QL 

J/UR 

J/UJ 

J/UR 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43066 

A validation was performed on the Semivolatile Data from SDG 43066. The data was evaluated 
based on the following parameters. 

* 
* 
* 
* 
* 
* 
* 

* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Compound IdentificationlQuantitation 

Do not use the E-flagged compound results for samples 050GlOIC18 and 050G103ClO, 
in favor of the corresponding D-flagged compound results in the dilution. 

System Perfonnance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFffiRS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

o = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID 

050GlOIC18 
050G103ClO 

050GlOIC18DL 
050G103ClODL 

COMPOUNDID 

all E-flagged compounds 

all results except 
D-flagged compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation [lIm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+/-

do not use 

do not use 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 43066 

A validation was performed on the Aroclor Data from SDG 43066. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

NO QUALIFICATIONS WERE REQUIRED. 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

43067 
July 12, 2000 
Ensafe 
Corpus Christi 
May 20 - 21, 2000 
20 Aqueous Sample(s) with 0 MS/MSD(s) 
SWOK 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EP A DQO Level IV 
SW846 Third Edition 
Volatiles, Semivolatiles and PCBs 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South· St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Date 



SDG#43067 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 

PCB= PCBs 





DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 43067 

A validation was performed on the Volatile Data from SDG 43067. The data was evaluated based 
on the following parameters. 

* 
* 

* 
* 

* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentificationiQuantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

VOLATll-E ANALYSIS 

PAGE-2 

Calibration 

The initial calibration, analyzed on 01126/00, contained compounds with RRFs less than 
O.OSO. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (1) and non detects as rejected (UR). 

All Samples acetone (0.040) 
2-chloroethyl vinyl ether (0.023) 

The initial calibration, analyzed on 01/26/00, contained compounds with % Ds greater than 
lS% and less than 90%. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (1). 

OSOG102C06 
OSOG102C16 
OSOGl13C08 
OSOHl13C08 
OSOG317C17 
OSOG318C08 
OSOG318C16 
OSOG319C08 
OSOG319C16 
OSOG320C08 
OSOG320C16 
OSOG414C08 

methylene chloride (19.1 %) 

The continuing calibration, K32198, contained compounds with %Ds greater than SO% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

OSOG113C16 
050G414C16 
OSOG41SC08 
OSOG41SC16 
OSOG416C08 
OSOG416C17 
OSOG317C08 

vinyl acetate (S7.6%) 
bromoform (SS. 0 %) 
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Calibration 

The continuing calibration, K32198, contained compounds with %Ds greater than 90%. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050Gl13C16 
050G414C16 
050G415C08 
050G415C16 
050G416C08 
050G416C17 
050G317C08 

2-chloroethyl vinyl ether (313.0%) 

The continuing calibration, K32221, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G414C08 
050G113C08 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050G102C06 
050GI02C16 
050G318C16 
050G320C08 

acetone (0.049) 
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VOLATILE ANALYSIS 
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Calibration 

The continuing calibration, K32221, contained compounds with % Ds greater than 90 % . 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G414C08 
050Gl13C08 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050G102C06 
050G102C16 
050G318C16 
050G320C08 

2-chloroethyl vinyl ether (291.3%) 

The continuing calibration, K32221, contained compounds with % Ds greater than 50 % 
and less than 90%. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

050G414C08 
050Gl13C08 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050G102C06 
050GI02C16 
050G318C16 
050G320C08 

vinyl acetate (56.4 %) 
bromoform (58.0%) 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level IV requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 43053 

A validation was performed on the Metals Data from SDG 43053. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Cadmium 

Conc. 
0.19 mglkg 

Samples affected 
all soil samples below 0.95 mg/kg 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 
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Matrix Spike Recovery results 

The matrix spike recoveries for soils for Chromium (67%) and 8ilver (65%) were below 
the lower control limits (>30% but <75%). All positive and non-detect results are 
qualified as estimated, "J" or "UJ". 

The GF AA post digestion spike recoveries for samples 0508180803, 0508181007 and 
0508181106 for 8ilver were below the lower control limits (>10% but <85%). All 
positive and non-detect results are qualified as estimated, ''r' or "UJ". 

Serial Dilution results 

The serial dilution results for soils for Zinc were greater than 10%. All positive results 
are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 0.95 mg/kg Cd. + U 
all soil samples Crand Ag. +/U J/UJ 
050S 1 S0807, 1007 and 1106. Ag. +/U J/UJ 
all soil samples Zn. + J 
all "B" results all analytes B J 
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Calibration 

Blank 

The continuing calibration, K32243, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050H102C16 acetone (0.046) 

The continuing calibration, K32243, contained compounds with %Ds greater than 90%. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050H102C16 2-chloroethyl vinyl ether (204.3%) 

The continuing calibration, K32243, contained compounds with %Ds greater than 50% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

050H102C16 vinyl acetate (55.9 %) 
bromoform (56.5 %) 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and lOX criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

VBLK3 methylene chloride 3 ug/L 30 ug/L 

Samples Compound Qualification 

050H102C16 methylene chloride U 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-6 

Matrix SpikelMatrix Spike duplicate 

The matrix spike and duplicate for samples 050G102C06 and 050G414C08 exhibit zero 
percent recovery for 2-chloroethyl vinyl ether. Qualify the non detects as rejected (UR) 
for this compound. 

Field Duplicates 

Sample 050G 1 02C 16 and duplicate sample 050Hl 02C 16 did not exhibit comparable results 
for methylene chloride with 200% RPD. Qualify the results for this compound as 
estimated (J IUJ). 

Sample 050G 113C08 and duplicate sample 050H113C08 did not exhibit comparable results 
for methylene chloride with 67 % RPD. Qualify the positive results for this compound as 
estimated (1). 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

1 = Estimated value 

Ul = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

o = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank. contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQLand is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank. contaminant is not qualified with any blank. qualifiers. 
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" SUMMARY OF 'DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All Samples acetone +1- J/UR 
2-chloroethyl vinyl ether 

050GI02C06 methylene chloride + J 
050G102C16 
050Gl13C08 
050Hl13C08 
050G317C17 
050G318C08 
050G318C16 
050G319C08 
050G319C16 
050G320C08 
050G320C16 
050G414C08 

050Gl13C16 vinyl acetate +1- J/UJ 
050G414C16 bromoform 
050G415C08 
050G415C16 
050G416C08 
050G416C17 
050G317C08 

050Gl13C16 2-chloroethyl vinyl ether +1- J/UR 
050G414C16 
050G415C08 
050G415C16 
050G416C08 
050G416C17 
050G317C08 
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SUMMARY OF DATA QUALIFICATIONS 
Page 2 

SAMPLEID COMPOUNDID DL QL 

050G414C08 acetone +/- l/UR 
050Gl13C08 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050G102C06 
050GI02C16 
050G318C16 
050G320C08 

050G414C08 2-chloroethyl vinyl ether +/- J/UR 
050G1l3C08 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050GI02C06 
050G102C16 
050G318C16 
050G320C08 

050G414C08 vinyl acetate +/- l/Ul 
050Gl13C08 bromoform 
050Hl13C08 
050G317C17 
050G318C08 
050G319C08 
050G319C16 
050G320C16 
050GI02C06 
050GI02C16 
050G318C16 
050G320C08 
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SUMMARY OF DATA QUALIFICATIONS 
Page 3 

SAMPLEID COMPOUND ID 

050H102C16 acetone 

050H102C16 2-chloroethyl vinyl ether 

050H102C16 vinyl acetate 
bromoform 

050H102C16 methylene chloride 

050GI02C06 2-chloroethyl vinyl ether 
050G414C08 

050G102C16 methylene chloride 
050H102C16 

050G113C08 methylene chloride 
050Hl13C08 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+1-

+1-

+1-

+ 

+1-

+ 

.QL 

JIUR 

J/UR 

J/UJ 

U 

UR 

J/UJ 

J 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level IV. All comments made within 
this report should be considered when examining the analytical results. 

SDG# 43067 

A validation was performed on the Semivolatile Data from SDG 43067. The data was evaluated 
based on the following parameters. 

* Data Completeness 

* Holding Times 

* GC/MS Tuning 

* Calibrations 

* Internal Standard Performance 

* Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound Identification/Quantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u -

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID 

No qualifications required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 

AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level IV requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG# 43067 

A validation was performed on the Aroclor Data from SDG 43067. The data was evaluated based 
on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 
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DATA ASSESSMENT NARRATIVE 

AROCLOR ANALYSIS 

PAGE-2 

Surrogate Recoveries 

The samples listed below exhibited low DCB recoveries. The positive results are 
qualified as estimated, J, and the non-detect results are qualified as estimated, UJ. 

Sample ID Surrogate % Recovery 

050G415C16 DCB-l/DCB-2 32%/33% 

050G317C17 DCB-2 36% 

050G318C16 DCB-l/DCB-2 38%/35% 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
val ue reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID 

050G415C16 
050G317C17 
050G318C16 

COMPOUNDID 

ALL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

+1- llUl 
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control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
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carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
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are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 
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DATA ASSESSMENT 'AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct as 

reported and is based upon the examination of the reported holding times, blank analysis results, 

surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration results and 

internal standard areas. This report was prepared in compliance relative to the analytical and 

deliverable requirements specified in the SW846 Method 8260B; the National Functional Guidelines 

for Organic Data Review, and DQO Level IV. All comments made within this report should be 

considered when examining the analytical results. 

SDG # 43169 

A validation was performed on the Volatile Data from SDG 43169. The data was evaluated based 

on the following parameters. 

* 
* 
* 

* 
* 

* 

Data Completeness 

Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 

Blanks 
Surrogate Recoveries 

Laboratory Control Samples 

Matrix SpikelMatrix Spike duplicate 

Field Duplicates 
Compound IdentificationiQuantitation 

* -All criteria were met for this parameter 
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Calibration 

The initial calibration, analyzed on 01/26/00, contained compounds with RRFs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (1) and non detects as rejected (UR). 

All Samples acetone (0.040) 
2-chloroethyl vinyl ether (0.023) 

The initial calibration, analyzed on 01/26/00, contained compounds with %Ds greater than 
15 % and less than 90 %. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (1). .. 

050GOIES52 
050HOlES52 
050G107C19 
050GI08C08 
050G108C16 
050GllOC08 
050GllOC16 
050GIIIC08 
050Gl11C16 
050G112C09 
050G1l2C18 

methylene chloride (19.1 %) 

The continuing calibration, K32415, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G08ES30 
050G823C44 
050G822C39 
050G821C40 
050G822C18 
050G106C09 
050G106C18 
050G107C08 

acetone (0.044) 
2-chloroethyl vinyl ether (0.035) 

002 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-3 

Calibration 

The continuing calibration, K3241S, contained compounds with %Ds greater than SO% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (UJ). 

OSOG08ES30 
OSOG823C44 
OSOG822C39 
OSOG821C40 
OSOG822C18 
OSOG106C09 
OSOG106C18 
OSOG107C08 

vinyl acetate (63.1 %) 
2-butanone (73.6 %) 
bromoform (S6.S %) 

The continuing calibration, K3241S, contained compounds with %Ds greater than 20% 
and less than SO %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1). 

OSOG08ES30 1,2-dichloroethane (3S. 2 %) 

The continuing calibration, K32436, contained compounds with %Ds greater than SO% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (U1). 

OSOG112C18 
OSOG01ES52 
OSOG107C19 
050G108C08 
050G108C16 
050G110C08 
050G11OC16 
050G111C08 
050GI11C16 
050G112C09 
050H01ES52 

2-butanone (71.2 %) 
bromoform (51.0%) 
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VOLATILE ANALYSIS 
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Calibration 

The continuing calibration, K32436, contained compounds with % Ds greater than 90 % . 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G1l2C18 
050GOIES52 
050G107C19 
050G108C08 
050G108C16 
050GllOC08 
050GllOC16 
050GIIIC08 
050GIllC16 
050G1l2C09 
050HOIES52 

2-chloroethyl vinyl ether (796.6%) 

The continuing calibration, K32458, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (1) and non detects as rejected (UR). 

050G109C08 
050GI09C16 

acetone (0.032) 
2-chloroethyl vinyl ether (0.025) 

The continuing calibration, K32458, contained compounds with %Ds greater than 50% 
and less than 90 %. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (1) and non detects as estimated (U1). 

050GI09C08 
050GI09C16 

Surrogates 

2-butanone (59.2 %) 

Sample 050GlllC08 exhibited high surrogate recoveries for dibromofluoromethane. 
Qualify all positive results as estimated (1). 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-5 

Matrix SpikefMatrix Spike duplicate 

The matrix spike and duplicate for sample 050G08ES30 and the matrix spike duplicate for 
sample 050G 112C 18 exhibit zero percent recovery for 2-chloroethyl vinyl ether. Qualify 
the non detects as rejected (DR) for this compound. 

Field Duplicates 

Sample 050GO 1 ES52 and duplicate sample 050HO 1 ES52 did not exhibit comparable results 
for methylene chloride with 67% RPD. Qualify the positive results as estimated (1). 

Compound IdentificationlQuantitation 

Do not use the E-flagged compound results for sample 050G106C09, in favor of the 
corresponding D-flagged compound results in the dilution. 

Do not use sample 050G III C08RE, in favor of the initial analysis, due to non compliant 
surrogate recoveries. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

o = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U -

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUNDID DL QL 

All Samples acetone +1- J/UR 
2-chloroethyl vinyl ether 

050GOIES52 methylene chloride + J 
050HOIES52 
050G107C19 
050GI08C08 
050G108C16 
050GllOC08 
050GllOC16 
050GIIIC08 
050GIIIC16 
050Gl12C09 
050Gl12C18 

050G08ES3O acetone +1- J/UR 
050G823C44 2-chloroethyl vinyl ether 
050G822C39 
050G821C40 
050G822C18 
050G106C09 
050G106C18 
050G107C08 

050G08ES3O vinyl acetate +1- J/UJ 
050G823C44 2-butanone 
050G822C39 bromoform 
050G821C40 
050G822C18 
050G106C09 
050GI06C18 
050G107C08 

050G08ES3O 1,2-dichloroethane + J 
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" 
.. SUMMARY OF DATA QUALIFICATIONS 

Page 2 

SAMPLEID COMPOUNDID DL .QL 

050Gl12C18 2-butanone +1- J/UJ 
050GOIES52 bromoform 
050G107C19 
050GI08C08 
050G108C16 
050GIIOC08 
050GllOC16 
050GIIIC08 
050GIllC16 
050G1l2C09 
050HOIES52 

050G1l2C18 2-chloroethyl vinyl ether +1- J/UR 
050GOIES52 
050G107C19 
050GI08C08 
050G108C16 
050GllOC08 
050GllOC16 
050GIIIC08 
050GlllC16 
050Gl12C09 
050HOIES52 

050GI09C08 acetone +1- J/UR 
050GI09C16 2-chloroethyl vinyl ether 

050GI09C08 2-butanone +1- J/UJ 
050GI09C16 

050GIIIC08 all results + J 

050G08ES30 2-chloroethyl vinyl ether UR 
050G1l2C18 

008 



- . , SUMMARY OF DATA QUALIFICATIONS 
Page 3 

SAMPLEID COMPOUNDID DL 

050G01ES52 methylene chloride 
050H01ES52 

050G106C09 all E-flagged compounds 

050G 106C09D L all results except 
D-flagged compounds 

050G 111 C08RE all results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

+/-

+/-

.QL 

J 

do not use 

do not use 

do not use 
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