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U GLOSSARY OF ACRONYMS AND TERMS

* • SPECIES CODES AND NAMES Aguaic Goups

ACRI = Grasshopper AI"PR = Aquatic Primary Produccrs
ANDI = Blue-winged Teal APCO = Aquatic Primary Consumers
ANPL = Mallard AWCO = Aquatic Water Column OmnivoresAQCH = Golden Eagle APCA = Aquatic Primary Carnivores

ATCU = Burrowing Owl ATCA = Aquatic Top Carnivores
BRTE =Cheatgrass ABFO = Aquatic Bottom Feeding Omnivores
BUJA = Red-tailed Hawk
BURE =Ferruginous Hawk • OTHERS
BUSW = Swainson's Hawk
BUVI = Great Homed Owl ANOVA = Analysis of variance
CEDE = Coontail ARMY = U.S. Army
CHVO = Killdeer BCRI. = Itelow lower certified reporting limit
COLE = Ground Beetle BCCI. = College Lake Control Area
CYLU = Black-tailed Prairie Dog BCML = McKay Reservoir Control Area
ESLU Northern PikU BCRM-I = Control S ite I on RMA
ELICY =Brewer's Blackbird BCSP = Sawhill Ponds Control Area

S•FASP =American Kestrel BCTL = Trilby Lateral Control AreaU FUAM = American Coot BCTR = Tamarack Ranch Control Area
HALE = Bald Eagle BCWP = Walden Ponds Control Area
HEAN = Sunflower BCWR = Wellington Wildlife Refuge Control Area
ICME/ICNE = Black and Brown Bullhead BS 1-3 = Staked Site 3 in BSA 1
ICPU = Channel Catfish BS12-C25 = Collection location in BSA 12, outside
KOIR = Kochia a staked site, in Section 25
LEMA = Bluegill BURM-30 = Collection location outside a BSA, on
LASE = Prickly Lettuce RMA. in Section 30
MISA = Largemouth Bass BDMS = Bioa Data Management System

ODHE = Mule Deer BSA = Biota Study Area
OLIG = Earthworm BSAI = Most of Section 36 (Basin A)I PEMA = Deer Mouse BSA2 = Portions of Section 26 and 35 (Basin C and
PHCO = Pheasant Basin F)
PIME = Bull Snake BSA3 = Portions of Section 35 and 2 (Sand Creek
PIPI = Black-billed Magpie Lateral)
PLAN = Plankton BSA4 = Portions of Section 35 and 2 (South Plants)
POND = American Pondweed BSA5 = Portions of Section 3, 2, 1, 6, 11, 12 (RMA
POPE = Sego Pondweed Lakes)
SPTR = Thirteen-lined Ground Squirrel C = Control
STNE = Western Meadowlark CARS = Contamination Assessment ReportsSTVU = Starling CDOW = Colorado Division of Wildlife

SSYAU = Desert Cottontail CMP =Comprehensive Monitoring Program
TATA = Badger cm/yr =centimeters per year
TUMI = American Robin CPS -I = Radian's Contour Plotting System I

ZEMA = Mourning Dove CRL = Certified Reporting Limit
DBCP = dibromochloropropaneI TROPHIC GROUPS DDE = dichlorodiphenylethanc
DDT = dichlorodiphenyl trichloroethane

Tersal Gmou=s EBASCO = Ebasco Environmental Services Inc.
EC = electrical conductivity

TPPR = Terrestrial Primary Producers ECD = Electron Capture Detection
THER = Terrestrial Herbivores ESE = Environmental Science and Engineering
TOMN = Terrestrial Omnivores 'F = Fahrenheit
TCAR = Terrestrial Carnivores F = Far
TDET = Terrestrial Detritivores FS = feasibility study

ft = foot
FY = Fiscal Year
g = grams
GC = Gas Chromotography

I



GLOSSARY OF ACRONYMS AND TERMS

geometric mean = U.S. Fish & Wildlife Service
geometric mean

GPC = Gel Permeation Chromatograph
GT = greater than
ha = hectare
HASP = Health and Safety Plan
HEP = Habitat Evaluation Procedure
in = inches
IRDMS - Installation Restoration Data Management

System
Kd = soil/water partition coefficient

Koc = percent of organic carbon
Kow = octanol/water partition coefficient
KWT = Krnskal-Wallis TestLC50 = chemical concentration at which 50% of test

organisms expire
gg/g = microgram per gram
pl = microliter
m = meter
MKE = Morrison-Knudsen Engineers
mi = miles
mph = miles per hour
MRI = Midwest Research Institute
msl = mean sea level
N-=Near
NAS = National Academy of Sciences -National

Academy of Engineering
NCP = national Contingency Plan
NOAA = National Oceanic and Atmospheric

Administration
NP = North Plants
NRDA = national resource damage assessment
OCP = organochlorine pesticide
OVA = organic vapor analyzer
PMRMA = Program Manager RMA
PPE =personal protective equipment
ppb =parts per billion
QA/QC = Quality Assurance/Quality Control
RI = remedial investigation
RIC = RMA Resource Information Center
RI/MS = remedial investigation/feasibility study
RMA = Rocky Mountain Arsenal
RPD = relative percent difference
SARS = RMA Study Area Report
SCBA = self-contained breathing apparatus
SCS = U.S.D.A. Soil Conservation Service
Shell - Shell Chemical Company

teratogens = chemicals that cause embryonic defects
TSP = trisodiumn phosphate
TSY = Toxic Storage Yard
UCRL = Upper Certified Reporting Limit
USAEWES = US. Army Engineers Waterways

Experiment Station
USATHAMA = U.S. Army Toxic and Hazardous

Materals Agecy
USDI = U.S. Department of the Interior
USEPA = U.S. Environmental Protection Agency
USFWS = U.S. Fish and Wildlife Service
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4.0 RESULTS AND ANALYSIS OF CHEMICAL ANALYTICAL DATA

FROM THE 1989 BIOTA MONITORING PROGRAM

The chemical analytical data from the 1989 Biota CMP are presented below in two sections.

Section 4.1 provides the results of the chemical analyses for terrestrial species, presenting the

analytes detected and describing their taxonomic and geographic distribution. Section 4.2 provides

the same information for aquatic species sampled on RMA. For each of these ecosystems, results

are presented first by analyte. The data and descriptive statistics on aldrin are followed in turn by

data on dieldrin, endrin, DDT, DDE, arsenic, and mercury. Results are then summarized by

species, with focus on the number and magnitude of detections in each species and in trophic level

combinations of species. Finally, results are summarized geographically by BSA and, when

appropriate, staked site or sampling focus. The final results section (Section 4.3) presents data on

miscellaneous 1988 samples not analyzed until 1989 and on all of the fortuitous samples analyzed

in 1988 or 1989, but collected in 1988.

Printouts of the IRDMS data (BIOTAYR2.DBF file) and the field data form information

(BIODATA.DBF file) are provided as Appendices A and B, respectively. These data are also

provided on personal computer diskette. The appended data provide detailed information on each

sample collected. The data presented in the appendices and Section 4.1 have not been normalized

for percent moisture or percent lipid (animal tissue only) to facilitate comparison with Biota RI data

and other data collected prior to the CMP program. However, percent moisture and percent lipid

data are provided as Lotus files (MRI.TXT and ESE.TXT) on the personal computer diskette as part

of Appendix B.

In the sections that follow, comparisons of data sets are made using qualifiers such as "lower",

"higher", "more", "less", etc. None of these qualifiers should be construed to denote statistically

significant differences between data sets.

Comparative statistical analyses will be addressed in he 1990 Biota CMP Annual and Summary

Report for the following reasons. The food web at RMA is assumed to be in equilibrium with the

available abiotic and biotic sources of contamination. Thus, the rate of change of contaminant

concentrations in the food web is expected to be slow. This expectation is supported by the 1988

Biota CMP Annual Report in which differences in analyte concentrations between 1986 Biota RI

and 1988 Biota CMP data were not significant for most species tested. Additionally, the statistical

810TA-I !.89
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comparisons of analyte concentrations with respect to geographic areas, in the 1988 Biota CMP

Annual Report, excluded many study areas and species due to small sample sizes. By deferring

* comparative statistical analyses to 1990, this problem can be overcome by combining samples of the

same species from the same study areas, irrespective of time. This will maximize the effectiveness

of these comparisons, the likelihood that changes through time will be apparent, and provide a more

reliable perspective on data interpretation.

4.1 Chemical Results for Terrestrial Species

Results of the chemical analysis of the terrestrial samples are presented first (Section 4.1.1),

followed by the distribution of target analytes within terrestrial species (Section 4.1.2) and terrestrial

BSAs (Section 4.1.3). OCP data on sunflowers were not available for inclusion in this report due

to delays resulting from the laboratory certification process.

4.1.1 Target Analytes in Terrestrial Species.

Chemical results for intentional (particular species that were planned to be collected) terrestrial

species are presented in detail by analyte. A table for each analyte (Table 4.1-1 through Table

4.1-7) provides the total number of samples, the total number of detections above the lower

certified reporting limit (CRL), for example "hits", and descriptive statistics (maximum

concentration, minimum concentration, USFWS geometric mean, geometric variance, and geometric

standard deviation) based on the total number of samples according to the USFWS method of

calculation (Appendix C). The species summaries that follow are supported by bar graphs showing

for each species all analytes detected and the location of the detection (Figures 4.1-1

through 4.1-13). A summary of detection frequencies (Table 4.1-8) and descriptive statistics

(Tables 4.1-9 through 4.1-15) are also provided for the combinations of species in trophic levels.

Finally, geographic summaries by BSA are supported by bar graphs (Figures 4.1 -14 through 4.1-22).

Refer to the Glossary following the List of Figures for a legend of acronyms used in thL figures

and tables.

4.1.1.1 Aldrin. - Aldrin was infrequently detected in terrestrial biota in RMA BSAs, and was

not detected in samples from the near peripheral area or from control areas (Table 4.1 - 1). Overall,

aldrin was detected in 10 of the 236 (4.2 percent) terrestrial samples analyzed from RMA BSAs and

in none of the 52 control samples. Nine detections of 134 (6.7 percent) samples were for sedentary

IIOTA-1.89
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species, while one detection of 102 (1.0 percent) samples was for a mobile species. Detected

concentrations ranged from a minimum of 0.016 g/g in a beetle sample collected from BSA 2 to

a maximum of 2.2 pg/g in a deer mouse sample collected from BSA 4.

Aldrin residues were detected in RMA-BSA samples of the following species: beetles (three of

eight), deer mouse (three of 28), mourning dove (one of 38), earthworm (one of 24), kochia (one

of 17), and cheatgrass (one of 26). Aldrin detections occurred in BSAs 1,2,3,4, and 12. The

highest frequency of detections within a BSA was one of 13 samples (7.7 percent) recorded :t

BSA 12. USFWS geometric mean concentrations were calculated for cheatgrass in BSA 12

(0.046 ug/g), for beetles in BSA 2 (0.011 ug/g), and for deer mice in BSA 3 (0.055 pg/g).

4.1.1.2 Dieldrin. - Dieldrin was the most frequently detected analyte in terrestrial biota during

the 1989 field program (Tables 4.1-2 and 4.1-8). Residues of this chemical were detected in all

BSAs, the near peripheral area, and in all analyzed terrestrial species sampled on RMA. Dieldrin

was also detected in two of the 52 (3.8 percent) terrestrial control samples. The analyte was

detected in 148 of the 231 (64 percent) analyzed terrestrial samples from BSAs and near peripheral

areas. Dieldrin was detected in 72 of 130 (55 percent) sedentary species samples and in 76 of 101

(75 percent) mobile species samples. Dieldrin detections ranged from a low of 0.020 pg/g in a

black-tailed prairie dog sample from BSA 2 to a maximum of 35 pg/g in a deer mouse sample from

BSA 4.

In BSA 1, Basin A, dieldrin was detected in 29 of the 39 (74 percent) samples analyzed for that

chemical. This chemical was present in sedentary species (15 of 23 samples, 65 percent) from this

BSA less frequently than in mobile species (14 of 16 samples, 88 percent). Dieldrin was detected

in vegetation with a frequency less than that in invertebrates, birds, and small mammals. USFWS

geometric mean dieldrin concentrations in vegetation were lower than USFWS geometric mean

concentrations in 80 percent of the other terrestrial species. The only calculated USFWS geometric

mean dieldrin concentration in BSA I vegetation was 0.056 pg/g in cheatgrass. Dieldrin was
detected in one of three kochia samples collected in BSA I at a concentration of 0.085 pug/g. A
substitute species, prickly lettuce, contained dieldrin in one of the three samples analyzed at a

concentration of 0.063 gig/g.

Species in BSA I with 100 percent detections included three beetle samples (range - 0.13 to

3.89 g/g, USFWS geometric mean - 0.56 pg/g), 10 black-tailed prairie dog samples (range - 0.062
to 0.25 pg/g, USFWS geometric mean - 0.13 pg/g), two earthworm samples (range - 0.33 to

0.68 pg/g, USFWS geometric mean - 0.47 pg/g), and three deer mouse samples (0.58 to II pg/g,
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USFWS geometric mean = 3.4 pg/g). Dieldrin was detected in four of six mourning doves at
concentrations ranging from 0.033 to 8.0 pg/g (USFWS geometric mean = 0.049 pg/g). Residues
of this chemical occurred in two of five grasshopper samples at concentrations of 0.48 and

0.54 pg/g. The maximum concentration of dieldrin detected in BSA I was II pg/g in a deer
mouse sample. This species also had the highest USFWS geometric mean concentration (3.4 pg/g)

*in the BSA.

3In BSA 2, dieldrin was detected in 40 of the 52 (77 percent) samples analyzed for that chemical.

As for BSA I, mobile species had higher dieldrin detection frequencies (25 of 27 samples, 93

percent) than did sedentary species (15 of 25 samples, 60 percent). Dieldrin concentrations in

vegetation were generally lower than in animal tissues. Two of five cheatgrass samples had detected

concentrations of 0.064 and 0.069 pg/g. Dieldrin was not detected in samples of the other two
plant species analyzed.

Sedentary species in BSA 2 with 100 percent dieldrin detections were three beetle samples (range

= 1.4 to 2.2 pg/g, USFWS geometric mean = 1.7 pg/g), three earthworm samples (range = 0.19 to
3.6 pg/g, USFWS geometric mean = 0.93 pg/g), and four deer mouse samples (range = 0.30 to 2.0Ipg/g, USFWS geometric mean = 0.71 pg/g). The other sedentary species collected in this BSA,
grasshoppers, had dieldrin detections in three of five samples (range = 0.092 to 0.41 pg/g, USFWS
geometric mean = 0.046 pg/g). Mobile species with 100 percent detections were seven ring-necked
pheasant samples consisting of four dressed carcass samples (range = 0.089 to 0.20 pg/g, USFWS
geometric mean - 0.13 pg/g) and three liver samples (range = 0.87 to 0.93 pg/g, USFWS geometric
mean - 0.89 pg/g). All five western meadowlark samples also contained detectable concentrations
of this analyte (range - 0.037 to 1.6 pg/g, USFWS geometric mean - 0.14 pg/g). The other mobile
species collected in this BSA were black-tailed prairie dogs and mourning doves. Six of seven

black-tailed prairie dog samples (range = 0.02 to 0.19 pg/g, USFWS geometric mean = 0.054 pg/g),
and seven of eight mourning dove samples (range = 0.097 to 3.8 pg/g, USFWS geometric mean =
0.44 pg/g) evidenced detections for this analyte. The maximum concentration of dieldrin detected

in BSA 2 was 3.8 pg/g in a mourning dove. Beetle samples, however, had the highest USFWS
geometric mean concentration (1.7 pg/g) in the BSA.

In BSA 3, dieldrin was detected in 31 of the 39 (79 percent) samples analyzed. As for BSAs I

and 2, mobile species exhibited higher detection frequencies (18 of 21, 86 percent) than did

sedentary species (13 of 18, 72 percent). Vegetation sample USFWS geometric mean concentrations

were generally lower than animal sample USFWS geometric mean concentrations. Plant species with

dieldrin detections were two of three cheatgrass samples (range = 0.087 to 0.12 pg/g, USFWS
geometric mean - 0.034 pg/g) and two of two prickly lettuce samples (range - 0.12 to 0.34 pg/g,
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I USFWS geometric mean , 0.20 pg/g). Neither of the two kochia samples analyzed had detectable

concentrations of this analyte.I
Other sedentary species samples with 100 percent dieldrin detections included four of four deer

mouse samples (range = 0.33 to 9.1 pg/g, USFWS geometric mean = 3.0 pg/g). Additional sedentary
species with detectable concentrations of this analyte were grasshoppers and earthworms. Three

of four grasshopper samples (range = 0.34 to 1.6 pg/g, USFWS geometric mean = 0.21 pg/g) and

two of three earthworm samples (range = 0.10 to 0.28 pg/g, USFWS geometric mean - 0.053 Pg/g)
had detectable concentrations of this analyte. Mobile species with 100 percent dieldrin detections

were a burrowing owl sample (0.13 pug/g) and ring-necked pheasant samples. The pheasant

detections consisted of two dressed carcass samples (range = 0.054 to 0.19 gg/g, USFWS geometric
mean - 0.10 pg/g) and two liver samples (range - 0.46 to 0.46 Jg/g, USFWS geometric mean =

0.46 Jg/g). Other mobile species with detectable dieldrin concentrations were eight of ten black-

tailed prairie dogs (range - 0.024 to 0.22 pg/g, USFWS geometric mean = 0.031 pug/g) and five of
six mourning doves (range = 0.18 to 2.0 pg/g, USFWS geometric mean = 0.21 pug/g). As in several

other BSAs, the greatest USFWS geometric mean concentration of dieldrin (3.0 gg/g) was in deer
mice. This species also had the highest concentration of dieldrin detected in this BSA (9.1 pg/g).

In BSA 4, South Plants, dieldrin was detected with 70 percent frequency in all species collected (19

of 27 samples). The dieldrin detection frequencies for sedentary species (12 of 16 samples, 75

percent) were higher than for mobile species (seven of 1I samples, 64 percent), in contrast with

other BSAs. Dieldrin concentrations in vegetation were generally lower than in animal samples.

Two of three cheatgrass samples had dieldrin detections (range - 0.072 to 0.16 /ug/g, USFWS

geometric mean - 0.035 pg/g) and one of two prickly lettuce samples had a detection (0.074 pg/g).

N Other sedentary species with 100 percent dieldrin detections were the earthworm and the deer

mouse. Three earthworm samples had detections (range = 0.18 to 2.0 pg/g, USFWS geometric meanI , 0.64 pg/g), and four deer mouse samples had detections (range 4.9 to 35 pg/g, USFWS geometric
mea- - 10 /&g/g). The additional sedentary species collected in this BSA, grasshoppers, had

detections in two of four samples (range - 0.27 to 0.69 pg/g, USFWS geometric mean - 0.048 pg/g).

The only mobile species collected in this BSA was the mourning dove. Seven of I 1 mourning doves

had detectable concentrations of dieldrin (range = 0.075 to 1.7, USFWS geometric mean =

0.053 pg/g). The highest dieldrin value verified in a deer mouse sample from this BSA (35 pg/g)
was also the highest concentration for any sample analyzed for the 1989 Biota CMP. The highest

USFWS geometric mean concentration in this BSA (10 pg/g) was also in this species.

In BSA 5, dieldrin was detected in 16 of 37 samples (43 percent). Sedentary species had slightly

lower detection frequencies (I 1 of 26 samples, 42 percent) than mobile species (5 of II samples,
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45 percent). This analyte was detected in only one of the three vegetation species collected for

analysis, cheatgrass. Two of five cheatgrass samples both had detections of 0.15 Ag/g. Other

sedentary species with detectable concentrations of dieldrin were beetles, earthworms, and the deer

mouse. Two of two beetle samples had dieldrin detections (range = 0.22 to 1.2 pug/g, USFWS
geometric mean = 0.52 pg/g). Four of five earthworm samples contained detectable concentrations

of this analyte (range = 0.34 to 2.7 Pg/g, USFWS geometric mean = 0.26 Jg/g), as did three of five
deer mouse samples (range = 0.13 to 2.4 pig/g, USFWS geometric mean = 0.082 pg/g). Mobile

species with detectable concentrations of dieldrin collected from this BSA consisted of ring-necked

pheasants and mourning doves. Two of three pheasant dressed carcass samples had detections

(range = 0.16 to 4.8 pg/g, USFWS geometric mean = 0.095 pg/g), and two of three pheasant liver

samples had detections (range = 0.42 to 6.0 ug/g, USFWS geometric mean = 0.14 jg/g). One of five

mourring doves contained dieldrin at a concentration of 0.024 pg/g. The highest USFWS geometric
mean dieldrin concentration detected in BSA 5 was 0.52 pg/g in a beetle sample. The maximum

concentration of dieldrin in the BSA (6.0 /g/g) was in a pheasant liver sample.

In BSA 11, dieldrin was detected in two of 17 samples (12 percent) analyzed. Both detections were

within the ten earthworm samples (range = 0.088 to 0.11 ig/g, USFWS geometric mean =

0.99 Ag/g).

In BSA 12, dieldrin was detected in eight of 13 samples (62 percent) analyzed. Three of eight (38

percent) sample detections were for sedentary species, while all five mobile species samples had

detections. The sedentary species with analyte detections were earthworms and deer mice. Both

earthworms samples had detections (range = 0.54 to 0.66 pg/g, USFWS geometric mean =
0.59 jg/g), and one of two deer mouse samples had a hit of 0.11 p g/g. The mobile species with
analyte detections were the black-tailed prairie dog and the mourning dove. Three of three prairie

dog samples had detections (range = 0.030 to 0.12 pg/g, USFWS geometric mean = 0.052 pg/g), and

two of two mourning doves had detections (range = 0.050 to 1.5 jg/g, USFWS geometric mean =

0.28 ,ig/g). The highest USFWS geometric mean concentration in BSA 12 was 0.59 jug/g in the
earthworm, while a mourning dove sample had the maximum detected concentration of 1.52 /g/g).

IIn BSA 13, one of four earthworm samples analyzed for dieldrin had a detection of 0.16 Ag/g.

Within the near peripheral area, which is within one-half mile of the outer boundary of all BSAs

combined, the one ring-necked pheasant specimen had a dieldrin liver sample detection of

0.045 pg/g, but dieldrin was not detected in the dressed carcass of this bird. The one burrowing

owl sample had a detected concentration of 0. I pg/g.
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Nov. 06/22/90 11-6



I

I Dieldrin was also detected in two of the 52 samples analyzed from control areas. Two of three

beetle samples contained detectable concentrations of this analyte (range = 0.034 to 0.037 Ag/g,
SUSFWS geometric mean - 0.011 pg/g).

4.1.1.3 Endrin. - Endrin was infrequently detected in either terrestrial sedentary (10 of 130
samples, 7.7 percent) or mobile species (I1 of 102 samples, I I percent) on RMA (Table 4.1-3).

This chemical was detected in 21 of the 232 (9.1 percent) samples analyzed from RMA BSAs, and

in none of the 52 samples analyzed from control areas. Detected concentrations ranged from a

minimum of 0.053 pg/g for a mourning dove from BSA 3 to a maximum of 0.98 pg/g for aU grasshopper sample from BSA 5. Endrin was detected in all collection areas except BSA 11, BSA

13 and the near peripheral area.

In BSA 1, endrin was detected in 10 percent (4 of 41) of the samples, with the greater percentage

of the detections being in samples of sedentary species (three of 25, 12 percent) rather than in

samples of mobile species (one of 16, 6.3 percent). Detected concentrations were in one of five

grasshopper samples at a concentration of 0.16 pg/g, in one of three beetle samples at a
concentration of 0.24 pg/g, in one of five deermouse samples at a concentration of 0.093 pg/g, and

in one of six mourning dove samples at a concentration of 0.22 pg/g.

I In BSA 2, endrin was detected in 19 percent (10 of 53) of the samples, with detections in mobile

species (six of 28, 21 percent) being slightly more frequent than in sedentary species (four of 25,

16 percent). Detected concentrations were in three of three beetle samples, with concentrations

ranging from 0.065 to 0.098 pg/g (USFWS geometric mean - 0.077 pg/g). One of two earthworm
samples had an endrin detection of 0.56 pg/g. Six of eight mourning doves had endrin detections

ranging from 0.073 to 0.34 pg/g (USFWS geometric mean = 0.043 tsg/g).

I In BSA 3, endrin was detected only in mourning doves. Two of six samples analyzed had

concentrations of 0.053 and 0.10 pg/g. These detections comprised 5 percent of the 40 samples3 collected in the BSA, and 10 percent of the 21 mobile samples collected there.

In BSA 4, endrin was detected in one of four grasshopper samples (0.23 pg/g) and one of I I
mourning dove samples (0.25 pg/g). These detections comprised 7 percent of the 27 samples
collected in BSA 4, 90 percent of the II mobile samples, and 6 percent of the total of 16 sedentary

3 samples collected.

I
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I In BSA 5, endrin was detected in one of three grasshopper samples (0.98 pg/g) and one of five

cheatgrass samples (0.096 pg/g). These detections comprised 5.4 percent of the 37 samples collected

in the BSA and 7.7 percent of the 26 sedentary samples collected.

In BSA 12, endrin was detected only in one of two mourning dove samples at a concentration of

0.078 pug/g. Overall 9.1 percent of the I1 samples collected in this BSA contained detected

concentrations of endrin.I
4.1.1.4 DDT. - DDT was infrequently detected in biota on RMA in 1989. It was detected in3 14 of the 236 (5.9 percent) RMA BSA samples and in only one of the 52 control samples analyzed

in 1989 (1.9 percent). The single control detection was in an earthworm sample, which had an

analyzed concentration of 0.15 pg/g. Thirteen DDT detections occurred in 134 (9.7 percent)

sedentary species samples and one detection occurred in 102 (1.0 percent) mobile species samples.

Overall, detected concentrations of DDT ranged from a minimum of 0.091 pg/g in a kochia sample

collected from BSA 2 to a maximum of 0.27 pg/g in a deer mouse collected from BSA 1.

In BSA 1, DDT was detected in one of two earthworm samples (0.26 pg/g) and two of five deer

mouse samples (0.15 and 0.27 pg/g).

3 In BSA 2, DDT was detected in one of five grasshopper samples (0.14 ;tg/g) and one of four kochia

samples (0.091 pg/g).

I In BSA 3, DDT was detected in one of 10 prairie dog samples (0.16 pg/g).

3 In BSA 4, DDT was detected in one of four grasshopper samples (0.18 pg/g).

In BSA 5, DDT was detected in one of five cheatgrass samples (0.12 pg/g) and two of five

earthworm samples at concentrations of 0.16 and 0.18 pg/g.

In BSA I1, DDT was detected in the only grasshopper sample (0.13 jg/g) collected.

3 In BSA 12, DDT was detected in one of two cheatgrass samples (0.12 pg/g).

In BSA 13, DDT was detected in two of four earthworm samples at concentrations of 0.13 and

3 0.14 pg/g (USFWS geometric mean - 0.011 pg/g).

I
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4.1.1.5 DDE. - DDE was also infrequently detected in RMA biota (Table 4.1-5). DDE was

detected in 15 of the 236 (6.4 percent) samples analyzed from RMA BSAs. DDE was not detected

in near peripheral area samples or in any of the 52 samples analyzed from control areas. It was

detected in both sedentary (nine of 134, 6.7 percent) and mobile species (six of 102, 5.9 percent).

Overall, the detected DDE concentrations ranged from a minimum of 0.069 pg/g in a cheatgrass

sample from BSA 5 to a maximum of 1.9 pg/g in a deer mouse sample from BSA 4. DDE was not
detected in BSAs l and 11.

In BSA 2, DDE was detected only once, in one of the three earthworm samples (0.17 pg/g)
analyzed.

In BSA 3, DDE was detected twice, once in a burrowing owl (0.076 pg/g), and in one of two ring-
necked pheasant liver samples (0.11 p g/g), but not in the dressed carcasses, which were also
analyzed.I
In BSA 4, DDE was detected three times, in one of three earthworm samples (0.68 pg/g), in one
of four deer mouse samples (1.9 pg/g), and in one of I I mourning dove samples (0.077 pg/g).

In BSA 5, DDE was detected in five of 37 samples (14 percent). This analyte was detected in one

of five cheatgrass samples (0.069 jug/g), one of two beetle samples (0.36 pg/g), and one of five
earthworm samples (1.3 pg/g). DDE was also detected in one of three ring-necked pheasant dressed
carcass samples (0.070 pg/g), and in one of three pheasant liver samples (0.46 pg/g). These two

pheasant samples came from the same specimen. The detections were slightly more frequent in

samples of mobile species (two of 11 samples, 18 percent) than in samples of sedentary species

(three of 26 samples, 12 percent).

In BSA 12, DDE was detected in one of two mourning dove samples (0.94 Pg/g).

In BSA 13, DDE was detected in three of four earthworm samples at concentrations ranging from

0.43 to 0.61 pug/g (USFWS geometric mean = 0.12 pg/g).

4.1.1.6 Arsenic. - Arsenic was detected in all BSAs and in control sites, but not in the near

peripheral area. Arsenic was detected in samples of all terrestrial species except grasshoppers and

3 three of the four bird species; it was detected in a single mourning dove sample. Arsenic was

detected in 48 of the 259 (19 percent) samples analyzed from RMA BSAs and in six of the 58 (10

percent) samples analyzed from RMA control areas. On RMA, it was detected primarily in

9IOTA-i1.89
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I sedentary species (42 of 157 samples, 27 percent), but also in mobile species (6 of 102 samples, 5.9

percent) as shown in Table 4.1-6. Overall, detected concentrations ranged from a minimum of

0.35 pg/g for a kochia sample collected from BSA I to a maximum of GT 5.0 pg/g for an
earthworm sample collected from BSA 12. Earthworm samples had the highest frequency of

detections of arsenic and also the maximum USFWS geometric mean (1.4 pg/g) calculated for this
analyte.

3 In BSA 1, arsenic was detected in 27 percent (12 of 45) of the samples, with a greater frequency

of detections in samples of sedentary species, (nine of 29 samples, 31 percent) than in samples of

mobile species (three of 16 samples, 19 percent). Arsenic was detected in three of the three beetle

samples, at concentrations ranging from 0.62 to 1.9 pg/g (USFWS geometric mean = 1.0 pg/g).
Arsenic was detected in one of the four sunflower samples at a concentration of 2.3 pg/g. The
metal was detected in two of the three kochia samples (range = 0.35 to 0.42 fig/g, USFWS geometric
mean = 0.26 pg/g). Arsenic was detected in two of two earthworm samples (range = 1.1 to

l 1.9 pg/g, USFWS geometric mean = 1.4 pg/g) and in one of five deer mouse samples at a
concentration of 1.1 pg/g. Arsenic was also detected in three of the 10 black-tailed prairie dogs
collected in BSA I with concentrations ranging from 0.43 to 0.58 pg/g.

In BSA 2, arsenic was detected in 14 percent (eight of 59) of the samples, with a greater frequency3 of detection in samples of sedentary species (six of 31 samples, 19 percent) than in samples of

mobile species (two of 28 samples, 7.1 percent). Arsenic was detected in two of the three beetle

samples, at concentrations ranging from 1.1 to 1.4 pg/g (USFWS geometric mean = 0.58 pg/g).
Arsenic was detected in one of the five cheatgrass samples (0.48 p g/g). Arsenic was detected in
three of the three earthworm samples (range = 1.5 to 1.8 pg/g, USFWS geometric mean = 1.6 pg/g).
Arsenic was detected in one of the eight black-tailed prairie dogs collected in BSA 2 at a

concentration of 0.44 pg/g and in one of eight mourning doves at a concentration of 2.6 pg/g.

I In BSA 3, arsenic was detected in 9.1 percent (four of 44) of the samples, with a greater frequency

of detection in samples of sedentary species (three of 23 samples, 13 percent) than in samples of

mobile species (one of 21 samples, 4.8 percent). Arsenic was detected in three of three earthworm

samples at concentrations ranging from 0.71 to 1.4 pg/g (USFWS geometric mean = 1.0 pg/g) and
in one of 10 black-tailed prairie dogs at a concentration of 0.52 pg/g.

in BSA 4, only earthworms and plants contained arsenic. The samples with detections comprised

19 percent of the 31 samples, 20 of which were of sedentary species. Three of the three earthworm

samples contained arsenic detections at concentrations ranging from 0.68 to 3.5 pg/g (USFWS
geometric mean - 1.3 pg/g). Plant detections consisted of one of three cheatgrass samples, one of
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I four sunflower samples, and one of two prickly lettuce samples at concentrations of 0.60, 0.88, and

0.97 pg/g, respectively.

In BSA 5, only beetles and earthworms contained detectable concentrations of arsenic. The samples

with detections comprised 15 percent of the 41 samples, 30 of which were sedentary species. One

of the two beetle samples had an arsenic detection of 0.47 pg/g. All five earthworm samples
contained arsenic, with concentrations ranging from 0.62 to 1.4 jig/g (USFWS geometric mean =

0.95 jg/g).

In BSA 11, only earthworms had arsenic detections. Nineteen total samples and 12 sedentary

samples were collected in this BSA. Two of two samples had detections of 1.6 and 2.1 /pg/g
(USFWS geometric mean = 1.8 pg/g).

In BSA 12, the pattern of arsenic detection was similar to BSA 4, with detections for earthworms

and plant species, but with an additional detection for one of two deer mouse samples (1.2 pg/g).
The samples with detections comprised 46 percent of the 13 total samples, eight of which were of

sedentary species. Two of two earthworm samples both contained concentrations of arsenic greater

than (GT) 5.0 pg/g. Two of two cheatgrass samples had arsenic detections of 0.97 and 1.1 /pg/g
(USFWS geometric mean = 1.0 pg/g). One of the two kochia samples had an arsenic detection of

I 0.33 p=g/g.

In BSA 13, the Administration Area, the only intentional species collected was the earthworm. All

four samples had arsenic detections ranging from 1.2 to 2.2 pg/g (USFWS geometric mean =

1.5 pg/g).

4.1.1.7 Mercury. - Mercury was not detected often in terrestrial biota in 1989 (Table 4.1-7).

Twenty-one of the 252 (8.3 percent) samples analyzed from RMA BSAs contained mercury, and

two of the 55 (3.6 percent) control area samples also contained mercury. Mercury was detected in

all of the BSAs except BSA I I and the near peripheral area. Of all sedentary species investigated,

only earthworms and deer mice contained detectable concentrations of mercury (20 of 157 samples,

13 percent), while one black-tailed prairie dog was the only mobile species exhibiting a detectable

concentration (one of 95, 1.0 percent). Overall, the detected concentrations ranged from a

minimum of 0.047 pg/g for the black-tailed prairie dog, and an earthworm sample, collected from
BSA 3 to a maximum of 0.81 pug/g for a deer mouse sample collected from BSA i. USFWS
geometric mean concentrations were calculated only for earthworms, and equaled 0.045 p=g/g for
RMA-BSAs, but ranged between 0.03 and 0.13 pg/g for individual BSAs.
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I In BSA 1, mercury was detected in both of the earthworm samples analyzed, at concentrations of

0.11 and 0.14 jg/g (USFWS geometric mean = 0.13 jg/g). Mercury was also detected in one of five
deer mouse samples at a concentration of 0.81 ag/g.

In BSA 2, mercury was detected in three of the three earthworm samples, at concentrations ranging
from 0.059 to 0.094 pg/g (USFWS geometric mean = 0.072 pg/g). Mercury was also detected in one
of five deer mouse samples at a concentration of 0.058 pg/g.

In BSA 3, mercury was detected in one of ten black-tailed prairie dog samples (.047 pg/g) and two
I of three earthworm samples (0.047 and 0.066 pg/g, USFWS geometric mean = 0.033 pg/g).

In BSAs 4 and 5, earthworms were the only species collected that contained detectable

concentrations of mercury. Two of the three earthworm samples from BSA 4 contained mercury

at concentrations of 0.067 pg/g and 0.13 pg/g (USFWS geometric mean = 0.047 pg/g). Three of
the five samples collected from BSA 5 contained mercury at concentrations ranging from 0.069 to

0.082 pg/g (USFWS geometric mean = 0.035 pg/g).

I In BSA 12, mercury was detected in two of two earthworm samples at concentrations of 0.060 pg/g
and 0.12 pg/g (USFWS geometric mean = 0.083 pg/g). Mercury was also detected in a deer mouse
sample at a concentration of 0.34 pg/g.

In BSA 13, mercury was detected in three of four earthworm samples at concentrations ranging

from 0.058 to 0.097 ;Lg/g (USFWS geometric mean = 0.048 J&g/g).

4.1.2 Distribution of Target Analytes within Terrestrial Species Sampled

The pattern of detections varied markedly within the 13 terrestrial species sampled and analyzed

for the seven Biota CMP target analytes. Figures 4.1-1 through 4.1-13 illustrate these patterns of

detection on a species-by-species basis.

4.1.2.1 Terrestrial Species. - Four species of terrestrial plants were collected in BSAs and

control areas on RMA: cheatgrass, kochia, prickly lettuce, and sunflower (Figures 4.1-1 through

4.1-4). Analytical results for sunflower samples were available only for metals; OCP data were not3 available for inclusion in this report. Of the first three plant species, prickly lettuce evidenced both

the fewest hits and the lowest diversity of target analytes, but kochia had the lowest frequency of

3 hits. Dieldrin and arsenic were detected in prickly lettuce. Cheatgrass evidenced the greatest
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I number and the highest frequency of hits of target analytes, the greatest variety of target analytes

detected (all but mercury) and the widest geographic detection of target analytes. Neither kochia

nor prickly lettuce were as effective as cheatgrass as a monitoring species. Cheatgrass was

particularly effective as an indicator of the presence of dieldrin, with detections at staked sites in

every BSA where it was collected except BSA 11 and BSA 12. Concentrations of dieldrin detected

in cheatgrass ranged slightly higher than concentrations of this chemical in prickly lettuce with one

exception. All four plant species evidenced detectable concentrations of arsenic; a sunflower sample

contained the highest concentrations detected in a plant.

I Of the three invertebrate species, earthworms, grasshoppers, and ground beetles (Figure 4.1-5

through Figure 4.1-7), earthworms had the highest frequency of detection for DDT, DDE, arsenic,

and mercury. Beetles had the highest frequency of detection of aldrin, dieldrin, and endrin. They

had the maximum detected concentration only for dieldrin, while earthworms had the highest aldrin

and grasshoppers had the highest endrin. Earthworms had detectable concentrations of all target

analytes, albeit only one aldrin detection. Beetles had detectable concentrations of five of the seven3 target analytes, with BCRL values for DDT and mercury. Given these considerations, earthworms

were the most effective detectors of target analytes, followed by ground beetles.

I The four bird species sampled, ring-necked pheasants, mourning doves, western meadowlarks, and

burrowing owls all evidenced concentrations of dieldrin (Figure 4.1-8 through Figure 4.1-11).

Dieldrin was the only analyte detected in western meadowlarks. The burrowing owl and pheasant

also evidenced DDE; the mourning dove contained aldrin, endrin, and arsenic, as well. Both

dieldrin and DDE were detected at a highest frequency in the owl, but at higher maximum

concentrations in the dove. Thus, mourning doves were the most effective avian indicators of the3 target analytes. Pheasants are the next most effective indicator, since even though their frequency

of detections was less, the detected values and the population available for sampling were greater.

I Two species of mammals were sampled under the 1989 CMP Biota Monitoring Program, a sedentary

species (deer mouse) and a mobile species (black-tailed prairie dog). Deer mouse samples had

detected concentrations of all target analytes and had the greatest frequency of detection of all but

dieldrin and arsenic. Deer mice had higher maximum concentrations than prairie dogs for all the

3 target analytes detected in both species. Deer mice were an especially good indicator of dieldrin

and were clearly the most effective mammalian indicator of the target analytes.I
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I Overall, cheatgrass, earthworms, mourning doves and deer mice provided the most effective

evidence of the target analaytes among the terrestrial samples collected on RMA, based on

concentration levels, number of analytes detected, percentage of detections, and geographic

distribution of detections. Earthworm samples had the greatest percentage of hits when all target

analytes are viewed collectively. Earthworm samples provided 46 percent of a possible 164 hits.

Of the total possible hits, deer mice provided 17 percent, mourning doves 15 percent, and

cheatgrass 12 percent. Ground beetles (39 percent), burrowing owls (21 percent), Black-tailed

prairie dogs (16 percent), western meadowlarks (14 percent), and ring-necked pheasants (I I percent)

also provided above 10 percent of the possible target analyte hits.

When the analytes are considered independently, earthworms provided the greatest percentage of3 possible hits in RMA-contaminated areas for DDT (21 percent), DDE (21 percent), arsenic (100

percent), and mercury (71 percent). Ground beetles provided the greatest percentage of available

hits for aldrin (38 percent) and endrin (50 percent); while ground beetles, western meadowlarks,

and burrowing owls all had 100 percent of the available hits for dieldrin. However, other than for

earthworms, these greatest percentages were based on sample sizes of eight or fewer. Larger sample

sizes with 75 percent or greater dieldrin detection frequencies, for example deer mice or prairie

dogs, may be just as effective as indicators.

Deer mouse samples recorded the maximum program concentrations for dieldrin (35 pg/g in
BSA 4), aldrin (2.2 lg/g in BSA 4), DDT (0.27 pg/g in BSA 1), DDE (1.9 ug/g in BSA 4), and
mercury (0.81 ug/g in BSA 1). The maximum concentration of endrin (0.98 pg/g in BSA 5) was
recorded for a grasshopper sample. The maximum concentration of arsenic detected was GT

5.0 pg/g in an earthworm sample from BSA 12.

4.1.2.2 Terrestrial Trophic Grouos. - To address contaminant behavior as a function of trophic

level position for the Biota CMP species sampled, these species were placed in five terrestrial

3 trophic groupings:

* TPPR - Primary Producers: cheatgrass, sunflower (1989 sunflower samples not

analyzed for OCPs for this report), kochia, and prickly lettuce

THER - Herbivores: grasshopper, black-tailed prairie dog, and mourning dove

TOMN - Omnivores: deer mouse, ring-necked pheasant, western meadowlark, and

beetlesI
BIOTA-11.89
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I . TCAR - Carnivores: burrowing owl

. TDET - Detritivores: earthwormI
Table 4.1-8 describes detection frequencies within CMP-BSAs for individual species belonging to

a particular trophic group. The presentation sums the total number of detected concentrations by

species and by analyte for a particular trophic group. Tables 4.1-9 through 4.1-15 then provide,

by analyte, the descriptive statistics for each of the five terrestrial trophic groups.

Thirty-one percent of all primary producer samples from RMA-contaminated areas contained

dieldrin, which was present in all primary producer species. All other analytes, except mercury,

were present in this trophic level at frequencies ranging from 1.9 to 13 percent. Of the four

terrestrial primary producers, cheatgrass showed the greatest propensity to accumulate contaminants.

No target analytes were detected among the primary producer control samples.I
Sixty-nine percent of all herbivore samples from RMA-contaminated areas contained dieldrin

(USFWS geometric mean = 0.056 pg/g), which was present in all herbivore species. All of the other

analytes were detected in herbivore samples at frequencies ranging from 1.1 to 15 percent. Of the

three terrestrial herbivores, mourning doves showed the greatest propensity to accumulate

contaminants. Black-tailed prairie dogs were nearly as effective at evidencing contaminants.

Arsenic was the only target analyte detected among the herbivore control samples at a frequency

of 10 percent.

Seventy-six percent of all omnivore samples from RMA-contaminated areas contained dieldrin

(USFWS geometric mean = 0.18 pg/g), which was present in all omnivore species. All other

analytes were detected in omnivore samples at frequencies ranging from 3.0 to 12 percent. Of the

four terrestrial omnivores studied in 1989, beetles showed the greatest propensity to accumulate

contaminants. Among the omnivore control samples, dieldrin and mercury were the only target

analytes detected, at frequencies of 14 and 8.3 percent, respectively.

The terrestrial carnivore trophic level was represented only by the burrowing owl. For this species

in RMA-contaminated areas only dieldrin at a frequency of 100 percent, and DDE at a frequency

of 50 percent were present. The USFWS geometric means at this trophic level were 0.12 and

0.0087 pg/g for dieldrin and DDE, respectively. No control samples for this trophic level were

collected.
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I The detritivore trophic level was represented only by earthworms. For this species in

RMA-contaminated areas, all seven target analytes were present. Frequencies of detection and,

when calculated, USFWS geometric means for these target analytes were 4 percent for aldrin; 79

percent and 0.18 pg/g for dieldrin; SJ percent for endrin; 21 percent for DDT; 25 percent for
DDE; 100 percent and 1.4 pg/g for arsenic; and 71 percent and 0.045 1pg/g for mercury,

respectively. Control samples of this trophic level had detected concentrations of DDT (20 percent

frequency), arsenic (80 percent frequency, 0.63 jpg/g USFWS geometric mean) and mercury (20

* percent frequency).

1 4.1.3 Distribution of Target Analytes among Terrestrial BSAs

This final section presenting terrestrial data addresses the distribution of target analytes among the

terrestrial BSAs. Figures 4.1-1 through 4.1-8 present bar graphs of analyte concentrations versus

study site for each of the species sampled. Figures 4.1-14 through 4.1-22 present analyte

concentration data versus species for each of the BSAs.

4.1.3.1 Sedentary Soecies. - Six of the seven target analytes were evidenced in BSA i. Only

DDE was not detected in this BSA. All of the sampled staked sites in BSA I (Figures 3.2-3 and

4.1-14) evidenced the presence of dieldrin and arsenic. Dieldrin and arsenic were the only target

analytes ubiquitously present in BSA I. Dieldrin's maximum concentrations at staked sites in order

from greatest to least were BSI-3, BSI-l, BSI-2A, BSI-4, and BSI-5 . Arsenic's maximum

concentrations in order from greatest to least were BSI-l, BSI-2A, BSI-4, BSI-5, and BSI-3.

Endrin was found at three sites (BSI-1, BSI-3, and BSI-5). Aldrin, DDT and mercury were each

found at two sites. Aldrin was found at sites BSI-3 and BSI-4, while both mercury and DDT were

found at sites BSI-2A and BSI-5. Site BSI-5, with five of the six target analytes detected, revealed

the highest number of detected analytes. At this site, all five of these analytes were detected in

a single species, deer mouse.

All seven of the target analytes were evidenced in BSA 2. Dieldrin was present at all seven of the

sampled sites in BSA 2 (Figures 3.2-4 and 4.1-15). The highest concentrations of dieldrin in

decreasing order were in Staked Sites BS2-7, BS2-4, BS2-2A, BS2-3, BS2-1, BS2-5, and BS2-3A.

Mourning doves had the maximum concentrations detected for three of the staked sites and the

maximum detected in the study area, at BS2-7. The remaining maximum concentrations were in

samples of three sedentary species (beetle, earthworm, and deer mouse) and one mobile species

I-- (meadowlark). Five of the seven (71 percent) staked sites in BSA 2 also contained arsenic (BS2-1,

UIOTA- 11.89
wov. 06/22/90 II- 16



I

BS2-2A, BS2-3, BS2-4, and BS2-7). Endrin was also present at five staked sites (BS2-1, BS2-2A,

BS2-4, BS2-5, and BS2-7). Arsenic and endrin detections were widely dispersed throughout the

BSA. Mercury was present at three staked sites (I2-1, BS2-2A, and BS2-4), also dispersed within

the BSA. Three of four detections occurred in earthworm samples, while the fourth was in a deer

mouse sample. Aldrin was found at BS2-2A and BS2-4, in beetle and dove, and another beetle

sample, respectively. DDT was found at BS2-3A and BS2-4 in grasshopper and kochia samples,

respectively. DDE was present at only one staked site (BS2-4), in an earthworm sample. Overall

in BSA 2, staked site BS2-4 evidenced the greatest variety of target analytes within BSA 2,

revealing all seven. At this site, five of the analytes were detected in an earthworm sample, aldrin

was detected in a ground beetle sample, and DDT was found in a kochia sample.

All seven of the target analytes were detected in BSA 3. Also in BSA 3, dieldrin was detected in

all five sampled staked sites (Figures 3.2-5 and 4.1-16). All species sampled within this BSA

contained dieldrin. The greatest concentrations of dieldrin were in deer mice at Staked Sites BS3- 1,

BS3-2, and BS3-3A. Arsenic was present at 80 percent of the staked sites, in earthworm samples

and in a prairie dog sample; it was absent only at Staked Site BS3- 1, where earthworms and prairie

dogs were not sampled. Mercury was present at three sites (BS3-2, BS3-4, and BS3-5) in

earthworm samples and a prairie dog sample. Aldrin was present at Staked Sites BS3-1 and BS3-3A

in deer mouse samples. Endrin was present at Staked Sites BS3-1 and BS3-4 in mourning dove

samples. DDT was present in a prairie dog sample and DDE was present in a burrowing owl

sample, both at Staked Site BS3-4. Staked Site 853-4 evidenced detections for six of the seven

target analytes in four species; the other three species evidenced only detected dieldrin.

All seven of the target analytes were detected in samples collected from within BSA 4. All five

of the sampled staked sites (Figures 3.2-6 and 4.1-17) revealed dieldrin. Maximum concentrations

within a staked site were for deer mouse samples, whenever they were sampled. The maximum

value for dieldrin for the 1989 Biota CMP was 35 jug/g for a deer mouse sample from Staked Site

BS4-I. Arsenic was present in earthworms at the three staked sites in this BSA where earthworms

were sampled (BS4-2, BS4-3, and BS4-4); in BS4-2, it was also present in all three plant species

sampled. DDE was found in two staked sites (BS4-I and BS4-4); each of the three detections was

in a different species. Aldrin was detected twice, once in a deermouse sample in BS4-3 and once

in an earthworm sample in BS4-4. Endrin was also detected twice, once in a mourning dove in

BS4-I and once in a grasshopper sample in BS4-3. DDT was only detected once, in BS4-1 in a
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grasshopper sample. Overall in BSA 4, Staked Site BS4-3 evidenced the highest number of

detected analytes, five.I
Six target analytes were detected in BSA 5; only aldrin was not detected. In BSA 5 (Figures 3.2-7

and 4.1-18), as elsewhere, dieldrin was the most frequently detected target analyte among sampled

staked sites. It was detected in every sampled staked site (BS5-1, BS5-2, BS5-3A, BS5-4, and

BS5-6). The maximum concentration was in a ring-necked pheasant sample collected from Staked

Site BS5-2. An earthworm sample from BS5-6 and a ground beetle sample from BS5-4 also

contained elevated dieldrin concentrations. Arsenic was also detected at all staked sites, but always

I at a lesser frequency than dieldrin. The maximum arsenic detection for this BSA occurred in an

earthworm sample from BS5-6. In fact, all arsenic detections were in earthworm samples, except

for one ground beetle sample from BS5-4. Mercury was also detected in BSA 5 in earthworms at

Staked Sites BS5-2, BS5-4, and BS5-6. DDE was detected in three of the staked sites, while endrin

and DDT were detected in two of the staked sites. In one case, a single cheatgrass sample at BS5-4,

all three of these analytes were detected. Staked Site BS5-4 evidenced the highest number of

contaminant analytes, six.

Three of the target analytes were evidenced in samples collected from BSA 1I (Figures 3.2-8 and

4.1-19). Dieldrin and arsenic were both found in an earthworm sample from BSII-I and an

earthworm sample from BSII-3. One grasshopper sample collected from BSII-2 contained

Sdetectable DDT. Deer mouse samples from all three staked sites had no analyte detections.

All seven target analytes were detected in samples collected from BSA 12 (Figures 3.2-9 and

4.1-20). Dieldrin was detected at both staked sites (BS12-I and BS12-2) and in mobile prairie dog

samples and a mourning dove sample. Five of the target analytes were found in BS12-1 and

BS12-2.

I Five of the seven target analytes were detected in earthworm samples collected in BSA 13 (Figures

3.2-10 and 4.1-21). Aldrin and endrin were not found in this BSA. The only dieldrin detection

occurred at site BS13-1. This earthworm sample also had detections for arsenic, mercury, DDE,

and DDT. All four sites and samples evidenced arsenic. Three of the four evidenced mercury and

DDE, while two evidenced DDT. In BSA13 also, soil and water samples were collected and

analyzed for the seven target analytes. One surface soil sample was collected in association with

earthworm collection at each of the five BSA 13 site locations. Water samples were taken from the
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sprinkler head nearest (usually within 10 ft) each soil sample location. No target analytes were

detected in the water samples. However, all five soil samples had detections of dieldrin (range =

0.0400 to 3.90 pg/g), DDE (range = 0.130 to 2.70 pg/g), and DDT (range - 0.0400 to 0.370 pg/g).

Four of five soils samples had detections of aldrin (range - 0.00291 to 0.00820 pg/g). The soil

sample (BS13-5) with the greatest detected dieldrin concentration also had a detection of endrin

(0.0400 pg/g). The soil sample collected at BSI3-2 had the only mercury detection (0.364 pg/g)

as well as the greatest detected concentrations of aldrin, DDE, and DDT. Arsenic was not detected

in any of the soil samples.

In the control areas (Figures 2.2-1 and 4.1- I- through 4.1-13), dieldrin was detected twice, in Staked

Control Site BCRM-3A near the eastern boundary of RMA in the northeastern control area and in

BCRM-SA near the southeast corner of RMA in the southeastern control area; both detections were

in beetle samples. Arsenic was the most widespread of the target analytes in the staked control

sites, and was present in sampled earthworms from BCRM-2, BCRM-4, BCRM-5A, BCRM-6.

Arsenic was also present in two prairie dog samples from the BCTL. DDT was present in one

earthworm sample collected at BCRM-6. Mercury was present in an earthworm sample and in a

deer mouse sample, both collected from BCRM-5A.

Overall for sedentary species within the study and control areas on RMA, the patterns of

distribution of the target analytes vary considerably. DDT was present in 13 of 134 samples of

sedentary species collected on RMA and in one of 31 control species samples. DDT was detected

at least once for sedentary species in every BSA except BSA 3. Aldrin was detected in sedentary

species in BSA i, BSA 2, BSA 3, BSA 4, and BSA 12. Aldrin was present in nine of 134 samples

of sedentary species and in none of the 31 control samples. DDE was also present in nine of 34

sedentary species samples on RMA and in none of the 31 control samples. DDE was detected at

least once for sedentary species in every BSA except BSA 1, BSA 3, BSA II, and BSA 12. Mercury

occurred in 20 of 157 samples of sedentary species and in two of 37 control samples. Mercury

occurred at least once for sedentary species in all BSAs except BSA 11. Arsenic was virtually

ubiquitous. It was detected in four of five staked control sites sampled for earthworms and four

of the six staked control sites sampled (4 of 47 samples). It was also detected in all BSAs (42 of

157 samples). Endrin was not detected in sedentary species in BSA 3, BSA I I or BSA 13. Dieldrin,

was widespread within all BSAs except BSA 13 where it was detected in only one sample. Both

dieldrin and endrin were totally absent in the control areas, except for the two hits of dieldrin

previously discussed in beetles.I
BIOTA- I1.89
Nov. 06/22/90 I- 19

I



Among BSAs with more than 100 analyte analyses performed, BSA 4 revealed the most detections

(26 hits of 120 possible hits, 22 percent) in sedentary species samples. Overall, RMA had 175 hits

of 976 possible hits (18 percent) for sedentary species.

4.1.3.2 Mobile Species. - In Figures 4.1-1 through 4.1-13, the analyte concentrations are also

presented for terrestrial mobile species from the five BSAs, the near peripheral area, and collective

off-post control areas. The most consistent pattern to emerge from these bar graphs is that dieldrin

was detected in all BSAs except BSA 1I and BSA 13, where no mobile species were collected. It

was also detected in the near peripheral area. Dieldrin was not detected in the 21 mobile species

control samples. On RMA, dieldrin was detected in 76 of 101 mobile samples. It was present in

samples of every mobile species analyzed from RMA and was the only analyte detected in every

* mobile species.

Aldrin was detected in one mourning dove in BSA 2, Staked Site BS2-2A; it was not detected in

the remaining 101 mobile RMA samples. Aldrin was not detected in any of the 21 mobile species

control samples. Endrin was detected in I1 of 102 samples of mobile species on RMA and in none

of the 21 control samples. All I 1 samples containing detectable concentrations of endrin were from

one species, mourning dove.I
DDT was detected in one black-tailed prairie dog sample from BSA 3 at Staked Site BS3-4; it was

not detected in the remaining 101 samples. DDT was not detected in any of the 21 mobile species

control samples.

DDE was detected in six of 102 RMA samples of mobile species. It was not detected in western

meadowlarks or black-tailed prairie dogs, but was detected in the other three mobile species. DDE

was detected in BSAs 3, 4 and 5. It was not detected in the 21 control samples of mobile species.

Arsenic was detected in six of the 102 samples of mobile species. Five of the six detections

occurred in prairie dogs collected from BSAs I, 2, and 3. The other detection occurred in a

mourning dove sample collected from BSA 2, Staked Site BS2-7. One mobile species, the black-

tailed prairie dog, evidenced two detections of arsenic from the Trilby Lateral (BCTL) control site.

Arsenic was not detected in the remaining 21 samples of mobile control species. Mercury was

present in one prairie dog sample collected from BSA 3 on RMA and in none of the 21 control

samples.
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Among BSAs with more than 100 analyte analyses performed, BSA 2 revealed the most detections

(17 hits of 193 possible hits, 8.8 percent) in mobile species samples. Overall, RMA had 102 hits

of a possible 706 hits (14 percent) for mobile species.

For mobile species and sedentary species combined, RMA evidenced the most target analyte

detections at BSA 1 (53 hits of 293 possible hits, 18 percent). Overall on RMA, 277 biota samples

had detectable analyte concentrations of a possible 1,682 samples analyzed (16 percent). Control

areas had I I detectable analyte concentrations of a possible 374 (2.9 percent).

* 4.2 Chemical Results for AQuatic Species

5 This section presents chemical results for intentional aquatic species in detail by target analyte. As

for terrestrial species, a table for each analyte (Tables 4.2-1 through 4.2-7) provides the total

number of samples, the total number of hits, and descriptive statistics. The species summaries that

follow are supported by bar graphs showing for each species all analytes detected and the location

of the detection (Figures 4.2-1 through 4.2-13). A detection summary (Table 4.2-8) and descriptive

statistics (Tables 4.2-9 through 4.2-15) are provided for the combinations of aquatic species in

trophic levels. Finally, geographic summaries by BSA are supported by bar graphs (Figures 4.2-14

through 4.2-17). Thus, in the sections that follow, the analytical data for aquatic water birds, fish,

macrophytes, and plankton will be presented first by analyte, then by species and, finally, by

sampling location. Note that OCP data for aquatic sedentary samples (macrophytes) were not

available for inclusion in this report. Also, because the Rod and Gun Club Pond (BSA 9) water

was so low, no samples were collected from it in 1989. Refer to the Glossary following the List

of Figures for a legend of acronyms used in the figures and tables.

I 4.2.1 Target Analytes in Aquatic Species

3 4.2.1.1 Aldrin. - Aldrin was detected in one aquatic species sampled in 1989 under the CMP

Biota Monitoring Program (Table 4.2-I). It was detected in one of 56 (1.8 percent) mobile species

samples, more specifically in one of three mallard samples collected at BSA 10 at a concentration

of 0.093 pg/g. Aldrin was not detected in any of the 36 off-post control samples that were

analyzed for OCPs.

I
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4.2.1.2 Dieldrin. - As it % is for most terrestrial species investigated on RMA in 1989, dieldrin

was the most frequently detected analyte in aquatic species sampled on RMA (Tables 4.2-2 and

4.2-8). It was detected in every RMA-BSA and in every species in which it was analyzed. The

analyte was detected in 48 of the 56 (86 percent) samples from BSAs that were analyzed for OCP,

and in none of the 36 control samples. Overall, the highest concentration of dieldrin detected in

aquatic samples (3.8 pg/g) was from the dressed carcass of a mallard collected in BSA 10. The
lowest detected concentration (0.019 pg/g) was in a bluegill from BSA6.

In BSA 6, Lake Mary, dieldrin was detected (14 of 21 samples) in all four fish species sampled:

catfish, largemouth bass, bluegill and bullhead. It was also detected in the American coot and the

killdeer. Dieldrin was detected in both of the two catfish samples, at concentrations ranging from

0.050 to 0.091 pg/g (USFWS geometric mean = 0.068 psg/g). It was detected in four of the five

largemouth bass collected in Lake Mary, at concentrations ranging from 0.022 to 0.054 pug/g
(USFWS geometric mean = 0.018 jgg/g). This analyte was detected in two of the five bluegill at

concentrations of 0.019 and 0.026 pg/g and in the only bullhead collected at 0.016 Pg/g. Both of

the American coots collected in BSA 6 contained dieldrin, at concentrations of 0.020 and 0.10 pg/g
(USFWS geometric mean = 0.045 pjg/g). All three of the killdeer sampled contained dieldrin at3 concentrations ranging from 0.90 to 1.4 pg/g (USFWS geometric mean = I.1 pug/g).

3 In BSA 7, Ladora Lake, dieldrin was detected (14 of 14 samples) in bluegill, largemouth bass and

American coots. Dieldrin was detected in all five of the bluegill samples, with concentrations

ranging from 0.049 pg/g to 0.98 pg/g (USFWS geometric mean - 0.15 Pg/g). In largemouth bass,

dieldrin was detected in all of the five samples, at concentrations between 0.062 and 0.53 p g/g
(USFWS geometric mean = 0.16 pg/g). All four of the American coots collected in BSA 7 contained
dieldrin, as well, with concentrations ranging from 0.11 to 0.18 Pg/g (USFWS geometric mean =

0. 13 pg/g).

In BSA 8, Lower Derby Lake, dieldrin was detected (13 of 17 samples) in bluegill, largemouth bass,

bullhead, and killdeer. Four of the five bluegill samples contained dieldrin, with concentrations3 ranging from 0.035 to 0.99 pg/g (USFWS geometric mean = 0.046 pg/g). Dieldrin was detected in
five of the five largemouth bass samples, at concentrations of 0.022 to 0.13 pg/g (USFWS geometric

mean - 0.059 pg/g). Of five bullhead collected in Lower Derby Lake, two contained dieldrin, at

concentrations of 0.035 and 0.040 pg/g. Both of the killdeer sampled contained dieldrin at
concentrations of 0.15 and 1.1 pg/g (USFWS geometric mean - 0.42 Pg/g).

I In BSA 10, Upper Derby Lake, only mallards and blue-winged teal were collected; dieldrin was

detected in all seven samples. Dieldrin was detected in all three mallard samples analyzed, at
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concentrations between 0.070 and 3.8 gg/g (USFWS geometric mean - 0.37 pg/g). In four of the
four blue-winged teal samples analyzed for dieldrin, the USFWS geometric mean concentration was

0.35 gtg/g and the detected range was 0.20 to 0.57 pg/g.

Dieldrin was not detected in any of the off-post control samples, including the three northern pike

that were sampled to supplement the small 1988 control group.

S4.2.1.3 Endrin. - As it was for most terrestrial species investigated on RMA in 1988, endrin

in 1989 was infrequently detected in aquatic species throughout the RMA lakes investigated

3 (Table 4.2-3). Endrin was detected at low frequency in three of the four aquatic BSAs. It was not

detected in BSA 8. Endrin was detected in only mobile species, in one fish species and in two of

the four bird species sampled. The analyte was detected in five of the 56 (8.9 percent) mobile

samples from BSAs and in none of the 36 control samples. Overall, the highest concentration of

endrin detected in aquatic samples (0.20 pg/g) was from a killdeer collected from BSA 6.

In BSA 6, endrin was detected in three of three killdeer (range - 0.071 to 0.20 pg/g, USFWS
geometric mean - 0.11 pg/g). This analyte was not detected in any of the fish samples.

In BSA 7, endrin was detected in one of five largemouth bass samples at a concentration of

I 0.048 pg/g.

In BSA 10, endrin was detected in one of three mallards at a concentration of 0.10 Pg/g.

4.2.1.4 DDT. - As with endrin, DDT was infrequently detected in RMA aquatic biota (Table

4.2-4). The analyte was detected in two of the 56 (3.6 percent) mobile samples from BSAs and in

none of the 36 control samples. Two of three killdeer samples collected from BSA 6 had detections

(range - 0.96 to 1.2 pg/g, USFWS geometric mean - 0.11 pg/g). DDT was not detected in 1989
fish samples.

3 4.2.1.5 MM. - DDE was detected more frequently than DDT throughout RMA aquatic biota

(Table 4.2-5). The analyte was detected in 23 of the 56 (41 percent) samples from BSAs that were

analyzed for OCPs, and in six of the 36 (17 percent) control samples. Overall, the highest

concentration of DDE detected in aquatic samples (29 pg/g) was from a killdeer collected from

BSA 6.

I
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In BSA 6, DDE was detected in two of the two catfish samples, with concentrations ranging fro..,

0.14 to 0.21 pg/g (USFWS geometric mean = 0.17 pg/g). DDE was detected in four of the five
largemouth bass samples, at concentrations ranging from 0.096 to 0.17 pg/g (USFWS geometric
mean - 0.05 pg/g). This analyte was also detected in the only bullhead sampled at a concentration
of 0.43 pg/g. One of the two American coot samples had a DDE detection at a concentration of
0.23 pg/g. All three killdeer collected had DDE detections at concentrations ranging from 2.6 to
29 pg/g (USFWS geometric mean = 7.0 pg/g).

In BSA 7, three of five largemouth bass samples contained DDE, at concentrations ranging from

0.11 to 0.16 pg/g (USFWS geometric mean = 0.020 pg/g).

In BSA 8, only largemouth bass and killdeer contained detectable concentrations of DDE. Four of

five largemouth bass collected in Lower Derby Lake contained detectable concentrations of DDE,

ranging from 0.080 to 0.10 pg/g (USFWS geometric mean = 0.036 pg/g). Both killdeer sampled in
the lake contained DDE, at concentrations ranging from 0.28 to 3.7 pg/g (USFWS geometric mean

= 1.0 pg/g).

In BSA 10, DDE was detected in the dressed carcass of one of the three mallards collected there

at a concentration of 0.10 pg/g. DDE was also detected in the dressed carcass samples of two of
the four blue-winged teal collected at concentrations ranging from 0.11 to 0.13 pg/g (USFWS

geometric mean = 0.011 pg/g). No other species were collected in BSA 10.

DDE was detected in six of seven of the mallard off-post control samples from Wellington Wildlife

Refuge at concentrations ranging from 0.067 to 0.15 pg/g (USFWS geometric mean = 0.046 pg/g).

4.2.1.6 Arsenic. - Arsenic was not detected in the tissues of any fish or aquatic water birds

sampled in 1989 on RMA (Table 4.2-6); it was detected only in sedentary species and plankton.

One off-post control catfish sample had z detectable concentration of arsenic (2.4 pg/g). Otherwise,
detections of this metal occurred either in plankton samples or aquatic macrophytes, and occurred

in all lakes sampled for these species. The analyte was detected in 19 of the 98 (19 percent)

samples from BSAs, and in 11 of the 51 (22 percent) control samples. Overall, the highest

concentration of arsenic detected (2.9 pg/g) was from a sego pondweed sample taken from BSA 8.
The highest concentration in an off-post control plant sample (1.6 pg/g) was in American

pondweed.

In BSA 6, arsenic was detected in one of the three coontail samples, at a concentration of 0.44 pg/g.
This metal was also detected in three of the three sego pondweed samples (range - 0.52 to
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I 0.81 gsg/g, USFWS geometric mean = 0.61 pg/g), and in one of four American pondweed samples

(0.45 jg/g). Plankton contained the most arsenic detections, five out of five samples, with a
concentration ranging from 0.46 to 0.64 pg/g (USFWS geometric mean = 0.55 pg/g).

In BSA 7, arsenic was detected only in one of the five plankton samples at a concentration of

0.40 pg/g. There were no other arsenic detections in Ladora Lake.

3 In BSA 8, arsenic was detected in three of the three sego pondweed samples collected. These

concentrations ranged from 0.46 to 2.9 pg/g (USFWS geometric mean = I. 1 pg/g). Four of the four

American pondweed samples contained arsenic, at concentrations ranging from 0.40 to 0.69 pg/g
(USFWS geometric mean - 0.53 ug/g). One of the five plankton samples contained arsenic at a
concentration of 0.43 pg/g.

Arsenic was also detected in several species collected from one of the control lakes, McKay

Reservoir. The metal was detected in five of the five samples of American pondweed, at
concentrations ranging from 0.41 to 1.6 pg/g (USFWS geometric mean = 0.72 pg/g). Five of the
five samples of plankton collected in McKay Reservoir contained arsenic, at concentrations between

0.57 and 0.88 pg/g (USFWS geometric mean = 0.65 pg/g). In addition was the detection in the one
catfish sample (2.4 pg/g). These values exceed those found in similar samples from on-post lakes.

I 4.2.1.7 Mercury. - In contrast to arsenic, mercury was very rarely detected in either plankton

or aquatic macrophytes (Table 4.2-7). All detections of this metal in the aquatic BSAs occurred

in samples from mobile species, either fish or water birds, with the single exception of one

detection in an American pondweed sample. Mercury occurred in samples from all RMA lakes

3 sampled in 1989; it- also occurred in samples from the aquatic control areas. The analyte was

detected in 52 of the 98 (53 percent) samples from BSAs, and in 25 of the 51 (49 percent) control

samples. Overall, the highest concentration of mercury detected in aquatic samples from RMA

(0.57 ;sg/g) was from a largemouth bass sample taken from BSA 7, Ladora Lake. -The highest

concentration in a control sample (0.98 pg/g) was 172 percent of the RMA value, and was also from

a largemouth bass sample.

In BSA 6, mercury was detected in all five bluegill collected, at a concentration range of 0.057 to

0.14 j&g/g (USFWS geometric mean - 0.084 pg/g). The metal was also detected in all five
largemouth bass collected, at concentrations ranging from 0.22 to 0.30 pg/g (USFWS geometric meanI 0.26 Ig/g). One of the two catfish contained mercury at a concentration of 0.064 pg/g, and the

only bullhead collected contained this analyte at a concentration of 0.26 pg/g. The metal was3 detected in both of the two American coots collected in this BSA at concentrations of 0.057 and
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0.083 jug/g (USFWS geometric mean = 0.069 pg/g). Mercury was also detected in all three killdeer
samples (range - 0.083 to 0.11 pg/g, USFWS geometric mean = 0.097 jig/g).

In BSA 7, four of the five bluegill contained mercury, at concentrations of ranging from 0.061 to

0.20 pg/g (USFWS geometric mean = 0.062 fg/g). Mercury was detected in all five largemouth bass
collected, at concentrations ranging from 0.062 to 0.57 /g/g (USFWS geometric mean = 0.18 pg/g).
The metal was also detected in three of the four American coots collected from the lake (range =

0.054 to 0.060 pg/g, USFWS geometric mean = 0.038 /g/g).

In BSA 8, mercury was detected in all three fish species collected. Five of the five bluegill samples

contained mercury, at concentrations varying from 0.071 to 0.21 pg/g (USFWS geometric mean =

0.13 pg/g). All five largemouth bass samples collected contained mercury, at con(.entrations ranging3 from 0.11 to 0.24 pg/g (USFWS geometric mean = 0.16 pg/g). Five of five bullhead collected in
Lower Derby Lake contained mercury, at a concentration range of 0.055 to 0.086 pg/g (USFWS
geometric mean - 0.069 /g/g). This analyte was also detected in one of two killdeer sampled at
a concentration of 0. 11 pg/g. The detection of mercury in American pondweed (0.051 pg/g) was
the only detection in an aquatic macrophyte or plankton.

In BSA 10, the only aquatic species collected were the mallard and the blue-winged teal. Two of

three mallard dressed carcass samples contained mercury, at a concentration range of 0.088 to
0.24 pg/g (USFWS geometric mean - 0.064 pg/g). All four blue-winged teal dressed carcass
samples contained mercury (range = 0.082 to 0.34 pg/g, USFWS geometric mean = 0.17 pg/g).

In contrast to other target analytes, mercury was detected in all fish and water bird species collected3 in control areas, except the bullheads collected at Walden Ponds. Other aquatic control samples

were collected at College Lake (northern pike), McKay Reservoir (other fish), and Wellington

Wildlife Refuge (water birds). Mercury in control samples was present at nearly equal or slightly

higher frequencies compared to RMA BSAs. All five bluegill control samples contained mercury
concentrations with a USFWS geometric mean of 0.093 pg/g, as compared to the RMA mean of
0.088 pg/g for this species. All five largemouth bass control samples contained mercury, at a
USFWS geometric mean concentration of 0.14 pg/g, less than the RMA mean of 0.19 pg/g for this
species. Two of the five catfish control samples contained mercury at a range of concentrationsI (0.064 to 0.14 pg/g) that included the RMA value (0.064 pg/g) for this species. All three of the
control northern pike also contained mercury (USFWS geometric mean - 0.12 pg/g). Six of seven3 control mallards contained a USFWS geometric mean mercury concentration of 0.049 pg/g, less than
the RMA USFWS geometric mean of 0.064 pg/g. Finally, four of the five control American coot
samples contained mercury, at a USFWS geometric mean concentration of 0.056 pg/g, compared
to 0.046 pg/g for American coot samples collected on RMA.
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4.2.2 Distribution of Target Analytes within Aquatic Species Sampled

The thirteen aquatic species sampled under the 1989 CMP Biota Monitoring Program evidenced

varying patterns of analyte presence and concentration. These patterns are illustrated in Figures

4.2-I through 4.2-13.

4.2.2.1 Aouatic Species. - Three species of aquatic macrophytes and also plankton, which is

comprised of both phytoplankton (plant species) and zooplankton (animal species), were collected

from RMA BSA lakes and from McKay Reservoir, Sawhill Ponds, or Walden Ponds, the control

lakes, as species were available. All four of these taxa contained concentrations of arsenic and one

American pondweed sample had a mercury detection. As already explained, aquatic macrophytes

and plankton samples were not analyzed for OCPs for this report. However, sego pondweed

contained the highest concentrations of arsenic and the highest frequency of detected

concentrations. American pondweed provided detected mercury, in addition. Therefore, both

pondweed species were the most effective plant indicators of the target analytes, based on the data

currently available. Because plankton was widespread and arsenic was consistently detected in its

samples, plankton was the next most effective indicator of arsenic. The frequency of detection and

maximum concentration of arsenic were higher in the control samples than in the RMA samples

for American pondweed and plankton, but not for sego pondweed or coontail.

Six species of fish were collected for the 1989 Biota CMP: brown bullhead, black bullhead, channel

catfish, bluegill, largemouth bass, and northern pike, although the bullheads were treated together

for data analysis. Northern pike was not an intentional species on RMA in 1989; three off-post

control samples were collected to augment the 1988 control group. In samples of two of these

species, four of the seven target analytes were found. Largemouth bass samples contained dieldrin,

DDE, endrin, and mercury; channel catfish samples contained dieldrin, DDE, mercury, and in

control areas, arsenic. In samples of two of these species, the bullhead, three (dieldrin, DDE, and

mercury) of the seven target analytes were found. Bluegill contained dieldrin and mercury. The

maximum concentration of dieldrin was highest in bluegill, the highest USFWS geometric mean and

greatest frequency of detection was in channel catfish. The maximum concentration of DDE was

highest in a bullhead sample, and the USFWS geometric mean concentration was highest in a catfish

sample. USFWS geometric mean concentrations of mercury in samples from RMA lakes were

highest in largemouth bass, a top predator. Largemouth bass and bluegill exhibited the widest

geographic distribution among sampled areas and most frequent detections of mercury. Overall in
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1 1989, especially largemouth bass and also bluegill were the most effective and consistent indicators

of the target analytes; where they were present, channel catfish were next most effective. Fish

were not good indicators of aldrin, endrin, DDT, or arsenic in 1989 sampling on RMA because

there were so few detections of these analytes. The only target analytes found in the control3 samples of fish species were mercury at a slightly lower frequency than on-post and arsenic at

about one and a half times the on-post frequency.

I Of the four species of aquatic birds sampled, American coot, mallard, blue-winged teal, and

killdeer, samples of two contained detectable concentrations of five of the target analytes: killdeer

(dieldrin, DDT, DDE, endrin, and mercury), and mallard (dieldrin, DDE, endrin, arsenic, and

mercury). Samples of the other two species contained detectable concentrations of dieldrin, DDE,3 and mercury. Thus, all four species contained reportable concentrations of dieldrin, DDE, and

mercury in their tissues. Concentrations of DDE were highest in the killdeer; except for one high

detected concentration in a mallard sample, dieldrin concentrations were also highest in the killdeer.

Mercury concentrations were also highest in killdeer, as determined by the USFWS geometric mean

concentrations for the four species. The greatest maximum concentrations of dieldrin, DDE, and

mercury occurred in the mallard, killdeer, and blue-winged teal, respectively. Killdeer had the

only detections for DDT and the highest frequency of detections for endrin. In 1989, killdeer were

the best overall indicator of target analyte detection. Off-post control samples of both mallards and

coots contained mercury, while samples of mallards also contained detectable concentrations of

* DDE.

Overall, sego pondweed, American pondweed, largemouth bass, bluegill, and killdeer were the most

sensitive indicators of target analyte presence among the aquatic samples collected on RMA, based

on concentration, number of analytes detected, percentage of detections, and geographic distribution

of detections. When all target analytes are viewed collectively, killdeer samples had-the greatest

number of hits; 54 percent of the maximum number of hits possible (35) from all RMA BSA

samples were present in this species. Of the total possible (105) hits, largemouth bass provided 39

percent, mallards provided 38 percent (of 21), channel catfish provided 36 percent (of 14),

American coots provided 29 percent (of 42), bullhead provided 24 percent (of 42), bluegill provided

24 percent (of 105), and plankton provided 23 percent (of 30). The remaining species, all plants,

* would probably each have provided less than ten percent of the total possible hits if all analyses

had been done. Because OCPs were not analyzed and plants tend to have high percentages of

arsenic detection, the plant percentages for frequency of analyte detection were artificially inflated
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I (Table 4.2-8). Off-post sedentary species samples provided 50 percent of the possible control

sample hits for arsenic, while mobile species provided 15 percent. Mobile off-post control samples

also provided 64 percent of the possible hits for mercury and 18 percent of the possible hits for

DDE.I
When the analytes are considered independently for the aquatic species, killdeer provided the

greatest percentage of possible hits in RMA BSAs for DDT (40 percent), DDE (100 percent), and

endrin (60 percent). American coots had the highest percentage of possible hits for dieldrin (100

percent). Several other species also had 100 percent of the possible hits for dieldrin, but for smaller

sample sizes. Mallards provided the greatest percentage of possible hits for aldrin (33 percent).

Largemouth bass and bullhead both had a 100 percent frequency of mercury detections, but

largemouth bass had a much larger sample size. Sego pondweed had the highest percentage of the

possible hits for arsenic (67 percent).I
Of the seven target analytes, maximum concentrations detected in RMA aquatic BSAs were: aldrin

in mallards (0.093 pg/g in BSA 10), dieldrin in mallards (3.8 Pg/g in BSA 10), DDT in killdeer

(1.2 jg/g in BSA 6), DDE in killdeer (29 Jg/g in BSA 6), endrin in killdeer (0.20 pg/g in BSA 6),
arsenic in sego pondweed (2.9 pg/g in BSA 8), and mercury in largemouth bass (0.98 pg/g in

McKay Reservoir). The maximum concentration of mercury detected on-post was 0.57 pg/g in

largemouth bass.

I 4.2.2.2 Aouatic Troohic Groups. - Six aquatic trophic groups, comprised of both sedentary

and mobile species, were developed for data analyses. The groupings and species within each

aquatic trophic group are:

* APPR - Primary Producers: coontail, sego pondweed, American pondweed

0 APCO - Primary Consumers: plankton3 * AWCO - Aquatic Water Column Omnivores: American coots, mallards, blue-winged

teal

* ABFO - Aquatic Bottom Feeding Omnivores: black and brown

bullhead

* APCA - Primary Carnivores: bluegill, killdeer

* ATCA - Top Carnivores: largemouth bass
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I Table 4.2-8 provides detection frequencies for individual species belonging to a particular aquatic

trophic group. Analytical hits are summed by species as well as by analyte for a particular group.

Tables 4.2-9 through 4.2-15 present the descriptive statistics for each of the six aquatic trophic

groups.I
Forty-four percent of the 27 primary producer samples from RMA BSAs contained arsenic, while

in the control areas 50 percent of the 10 samples contained arsenic. The USFWS geometric mean

was 0.30 pg/g in the control areas. This chemical was found in all three species comprising this
group. Mercury was found in one of 27 samples (3.7 percent) of the group. OCPs were not

analyzed for this group as explained at the beginning of Section 4.2.

Plankton has been designated as a primary consumer taxon, but in reality is a composite of primary

producers (phytoplankton) and primary consumers (zooplankton). Nonetheless, the high frequency

of arsenic in plankton [47 percent in the 15 RMA samples and 100 percent (USFWS geometric mean

= 0.65 pg/g) in the five control samples] is more similar to the pattern of occurrence of this

chemical in the primary producer group.

One hundred percent of all 13 aquatic water column omnivores sampled on RMA contained dieldrin

(USFWS geometric mean = 0. 19 pg/g). The 13 aquatic column omnivore samples contained mercury
(USFWS geometric mean = 0.074 pg/g) at a frequency of 85 percent in RMA BSAs. DDE was also

detected in 31 percent of these samples. In the control samples of AWCOs, DDE and mercury were

also present, at frequencies of 50 and 83 percent, respectively with corresponding USFWS geometric

means of 0.0093 and 0.052 pg/g. Single detections were recorded for aldrin and endrin in BSA

* samples.

Sixty-three percent of the aquatic bottom feeding omnivore samples from RMA BSAs contained

dieldrin, with a USFWS geometric mean concentration of 0.014 pg/g. Two other ahilytes, DDE
and mercury, were detected in this trophic group: DDE (frequency, 38 percent), and mercury

(frequency, 88 percent; USFWS geometric mean, 0.065 pg/g). Both arsenic and mercury were also
present in control area samples of these species, at frequencies of 9.1 percent and 18 percent,

respectively.

3 Eighty percent of the primary carnivore samples from RMA BSAs contained dieldrin. This trophic

level also contained endrin, DDT, DDE, and mercury (15, 10, 25, and 90 percent frequency,

3 respectively). The USFWS geometric means for dieldrin and mercury were 0.066 and 0.082 ,ig/g
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I in samples from RMA BSAs. Only mercury was detected in primary carnivore control samples, at

a frequency of 100 percent and with a USFWS geometric mean of 0.093 pg/g.

Ninety-three percent of the top carnivore samples from RMA BSAs contained dieldrin, at a USFWS

geometric mean concentration of 0.056 pg/g. The three other target analytes present were endrin
(frequency, 6.7 percent), DDE (73 percent; USFWS geometric mean, 0.033 /pg/g), and mercury

(frequency, 100 percent; USFWS geometric mean, 0.19 pg/g). In the control areas, mercury was

the only one of these analytes present, with a frequency of 100 percent, and a USFWS geometric

mean concentration of 0.13 pg/g.

I 4.2.3 Distribution of Target Analytes among Aquatic BSAs

I As for terrestrial BSAs, this final section presenting aquatic data addresses the distribution of target

analytes among the aquatic BSAs. Figures 4.2-1 through 4.2-13 present the distribution of detected

analytes for each of the BSA aquatic sampling foci for samples of each species. Plants, plankton,

all six fish species, and all four water bird species are addressed by BSA in Figures 4.2-14 through

3 4.2-17. The discussion that follows first presents information on sedentary species and analyte

detections at sampling foci within BSAs followed by discussion of mobile species detected

concentrations within BSAs, irrespective of location.

4.2.3.1 Sedentary Species. - In BSA 6, samples of American pondweed were collected at

BS6-2, BS6-3, BS6-4, and BS6-5; the only target analyte detection was of arsenic in the sample

collected at BS6-2. Sego pondweed was collected at three sampling foci, BS6-2, BS6-3, and BS6-4;

arsenic was present in all three samples. Arsenic was present in the coontail collected at BS6-3 and

absent from the samples collected at BS6-2 and BS6-5. Mercury was not detected in plants in this

* lake.

In BSA 7, three American pondweed samples were collected at BS7-3 and one sample was collected

at BS7-1. Individual samples of sego pondweed were collected from BS7-1, BS7-4, and BS7-5.

Samples of coontail were collected at BS7-3, BS7-4, and BS7-5. None of these samples had

detections for arsenic or mercury.

In BSA 8, coontail was not sampled, American pondweed was sampled at all sampling foci except

Bs8-I, while sego pondweed was sampled at BS8-2, BS8-4, and BS8-5. Arsenic was detected inI
IOTA-I1.89
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all seven samples, and mercury was absent in six of them. Mercury was detected in American

pondweed at BS8-5.

In BSA 10, no sedentary species were collected.

In McKay Reservoir, American pondweed was collected at all foci except BCML-5, and all five

samples (two were from BCML-3) had arsenic detections. Four sego pondweed samples were

collected at the Sawhill Ponds and one sample was collected at Walden Ponds near Boulder. None

of these control samples had detections for arsenic or mercury.

Among the aquatic BSAs and Control Areas, arsenic was present in macrophytes collected from

BSA 6, BSA 8, and McKay Reservoir. Arsenic was not detected in macrophyte samples from

BSA 7 or the Sawhill Ponds or Walden Ponds. Within BSA 6, arsenic was detected more often at

BS6-2 and BS6-3. Arsenic was detected at all sampled foci in BSA 8 and McKay Reservoir. On

RMA, 67 percent of the sego pondweed samples contained arsenic, while 42 percent of the

American pondweed samples and 17 percent of the coontail samples contained arsenic. The pattern

of distribution of arsenic among the samples and locations did not appear to be correlated with

inlets or greater water depths in RMA lakes or in McKay Reservoir.

4.2.3.2 Mobile Species. - Figures 4.2-14 through 4.2-17 also provide the distribution of target

analytes for aquatic mobile species at each of the aquatic BSAs. Among the mobile species,

plankton consistently evidenced the presence of arsenic in all areas where sampled, although in

BSAs 7 and 8, only one of five samples of plankton contained detectable arsenic. All of the

plankton samples collected in BSA 6 and McKay Reservoir contained detectable concentrations of

arsenic. In BSAs 6, 7, and 8; six, three, and four mobile species-were collected, respectively.
Detected within these species collectively were five of the target analytes in BSA-6 (dieldrin,

endrin, DDT, DDE, and mercury), four of the target analytes in BSA 7 (dieldrin, endrin, DDE, and

mercury), and three of the target analytes in BSA 8 (dieldrin, DDE, and mercury). These three

BSAs can be most readily compared, since they provide the most diverse ecosystems, and yielded

the most variable and extensive samples. Only two mobile species, the mallard and the blue-winged

teal, were collected at BSA 10, which is periodically flooded and in this instance had been flooded

since spring 1988. Both species evidenced the presence of dieldrin, DDE, and mercury; one mallard

sample evidenced the presence of aldrin and endrin as well.
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Dieldrin was found in 14 of the 18 vertebrate samples collected from BSA 6. Three bluegill and

one largemouth bass failed to evidence dieldrin in Lake Mary. Dieldrin was found in 14 of 14 of

the samples from BSA 7 and in 13 of 17 of the samples from BSA 8. Three bullhead and a bluegill

failed to evidence dieldrin in Lower Derby Lake. Thus, dieldrin was fairly widespread within

BSAs and among the three BSAs being compared. If DDE was detected, dieldrin was also detected

in every instance in these three BSAs. Similarly, if mercury was detected, dieldrin was also usually

detected. Exceptions to this mercury - dieldrin association were three bluegill and a largemouth

bass in BSA 6, none in BSA 7, and three bullhead and a bluegill in BSA 8. The association held

for 37 samples. Endrin and DDT were detected in BSA 6, endrin was detected in BSA 7, and

neither was detected in BSA 8.

Mercury was consistently detected among the samples of fish and water bird mobile species

collected from McKay Reservoir and Wellington Wildlife Refuge. DDE was detected in six of 343 (18 percent) of the mobile species control samples. Arsenic was detected in six of 39 (15 percent)

aquatic control samples. All six detections were for samples from McKay Reservoir, specifically
* for all five plankton samples and one catfish sample.

4.3 Chemical Results for 1988 Residual Samples

As noted in the Biota CMP 1988 Annual Report, a sample tracking, analytical, or QA/QC problem

occasionally arose during the process of chemical arialysis. These problems may have affected all

analyses of a sample, or only one analyte. Such occurrences resulted in the need to reanalyze three

intentional terrestrial samples and two intentional aquatic samples. Where sufficient homogenate

was available, these reanalyses were performed and are reported here. While analytical difficulties

were minor for the intentional sampling program in 1988, they were substantial for the fortuitous

samples. As a result, all discussion of the fortuitous sample data was held for presentation in this

Biota CMP 1989 Annual Report.

4.3.1 Chemical Results for 1988 Residual Samples of Intentional Species

Data from 13 samples of intentional species from 1988 were not available for the Biota CMP 1988

Annual Report three kestrels, one thirteen-lined ground squirrel, seven cottontail samples, one

mallard and one largemouth bass sample. All samples were of dressed carcass or whole body as

appropriate to the species, except for cottontail samples. One cottontail sample was a dressed

*IOTA-!I.89
Nov. 06/22/90 I - 33



I carcass, four more samples represented paired liver-muscle combinations from the same specimen,

and two were liver samples. The newly reported largemouth bass datum was only for mercury.

The data from analysis of these intentional samples are presented in Table 4.3-1 and on Figure

4.3-1.

Dieldrin was detected in all 12 samples in which it was analyzed except in one cottontail muscle

3 sample and one largemouth bass sample previously reported in 1988. The liver from the same

cottontail did evidence dieldrin. Detected dieldrin concentrations ranged from 0.46 to 3.7 pg/g.

Endrin was detected in muscle from one cottontail (0.29 pg/g). DDE was detected in all three

kestrel samples and in the mallard sample (range = 0. 11 to 0.40 pg/g). DDT was present in the
liver but not the muscle sample from one cottontail specimen (0.35 pg/g). The largemouth bass

sample and a cottontail muscle sample had detections for mercury. Aldrin was detected in one

cottontail liver sample.

I 4.3.2 Chemical Results for 1988 Residual Samples of Fortuitous Species

Forty-two fortuitous samples of 14 species were analyzed under the 1988 Biota CMP. All types

of fortuitous samples were not analyzed for all target analytes. OCP, arsenic, and mercury analyses

3were all requested for whole body and dressed carcass samples. However, when more than one

tissue was analyzed from a single specimen, only OCP analyses were requested for all tissues.

Arsenic analyses were done only on liver and brain tissue, and mercury analyses were requested

only for liver and muscle tissue. All three analyses were requested for tissues analyzed in addition

to or instead of these three typical ones. At times, some of these samples were exhausted before

all three analyses could be done, or before reanalysis was required due to QA/QC evaluation results.

3 Table 4.3-2 provides the data for these fortuitous samples. Only samples for which data are

reported, for the requested analyses, are included.

Of the 14 fortuitous species analyzed, one is an herbivore (mourning dove), five are omnivores

(black-billed magpie, American robin, starling, western meadowlark, and Brewer's blackbird), and

eight are carnivores (bull snake, ferruginous hawk, red-tailed hawk, Swainson's hawk, golden eagle,

bald eagle, great horned owl, and badger). Note that while some of these species were fortuitous

under the 1988 Biota CMP, they were added as intentional species under the 1989 Biota CMP.

Thus, mourning dove and western meadowlarks were discussed in Section 4.1. Analyte detections
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are provided in Figure 4.3-2 for the herbivore and omnivore samples and in Figure 4.3-3 for the

carnivore samples.

Only one of the species analyzed contained no detected concentrations of any of the target analytes;

all analyses performed were below the lower certified reporting limit (BCRL) for both the liver

(e.g., no detected OCPs, arsenic, or mercury) and muscle (e.g., no detected OCPs or mercury) tissue

of the Swainson's hawk collected in Section 33 on RMA. It will not be discussed further.

The one magpie, six robin, one starling, and four mourning dove samples were all collected in

RMA Section 35 in the vicinity of the Administration Building and BSA 13, established in 1989.

While these specimens resulted in 12 samples, the number of results received for each analyte varied

from four to 12, because of the data rejection, sample exhaustion, and sample reanalysis interaction

discussed above. In the samples from the Administration Building, dieldrin was detected in 100

percent (seven of seven). The range of detections was from 5.0 pg/g in a magpie to 14 &g/g in a

mourning dove. Endrin was the next most frequent analyte detected (four of five samples, 80

percent), with a range of 0.19 to 0.39 pg/g. DDE (four of eight samples, 50 percent) and DDT

(three of eight samples, 38 percent) had the next most frequent percentage of detections. The

ranges of their detections were 2.1 to 6.5 pg/g and 0.17 to 0.34 pg/g, respectively. Mercury had

the lowest frequency of detected concentrations, 25 percent (three of 12 samples), and a range of

0.048 to 0.40 pg/g. Neither aldrin nor arsenic were detected in the samples. The analytical results

for the soil and water samples from the vicinity of the Administration Building are in Section

4.1.3.1.

The omnivores were represented also by two western meadowlark samples and one Brewer's

blackbird sample; all analytes were reported for each sample. The meadowlarks were collected in

or close to Staked Site BS2-2 and in RMA Section 25. The blackbird was collected in RMA

Section 1, near the warehouse just west of the CMP trailer. Two of these samples, one meadowlark

and one blackbird, contained dieldrin (4.4 and 8.0 pg/g, respectively) and DDE (0.15 and 1. 1 pg/g,
respectively). The remaining meadowlark contained dieldrin (6.5 Pg/g) and endrin (0.13 pg/g).

The carnivores are represented by one reptile (bull snake), four buteos (ferruginous hawk, red-

tailed hawk, bald eagle, golden eagle), one owl (great horned owl), and one mammal (badger). The

carnivores were collected in a variety of locations: budt snake, RMA Section 2; ferruginous hawk,

RMA Section 25; red-tailed hawk, RMA Sections I and 35; great horned owl, near Staked Site

3S4-I and in RMA Sections I and 25; and badger, RMA Section 36. The bald eagle was a captive
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I bird held by the USFWS and fed for several months on prey items from RMA. The golden eagle

was found electrocuted at Barr Lake. As above, there are a varying number of possible detections

of each analyte because data for all analytes were not reported for every sample.

Dieldrin was the most frequently detected analyte (17 of 20 samples, 85 percent), and detected

concentrations ranged from 0. 11 in the bald eagle liver sample to 29 /g/g in the badger fat sample.
Dieldrin was found in all analyzed samples except the golden eagle liver and gizzard samples, and

the sample of badger solid stomach contents. DDE was the next most frequently detected analyte

(I I of 20 samples, 55 percent) and detected concentrations ranged from 0.12 to 1.7 pg/g. DDE was
not detected in the bull snake; muscle tissue from the ferruginous hawk, both red-tailed hawks, one

great horned owl, and the badger; or in brain, liquid or solid stomach tissue from the badger.

3 Endrin was detected in 14 percent (three of 21) of the samples at concentrations ranging from 0.13

pg/g in red-tailed hawk liver to 0.23 pg/g in ferruginous hawk liver. The other detection was in

bald eagle muscle tissue. Mercury was detected (four of 17 samples, 24 percent) at concentrations

ranging from 0.049 to 0.076 pg/g. Three of the four detections were in liver tissue (ferruginous
hawk, red-tailed hawk, and great horned owl), and one was in the muscle tissue of the same owl.

3 DDT was detected in 8.7 percent of the 23 samples, in bald eagle liver and badger fat tissues.

Aldrin and arsenic were not detected in these species.

A brief consideration of the effectiveness of the various tissues at evidencing the target analytes

reveals specific trends. Of the eight times when liver and muscle tissue from the same specimen

were each analyzed for dieldrin, dieldrin was detected in all eight of the muscle samples, and in

four of the liver samples. Of the remaining liver samples, three had detected dieldrin but the

analysis was out of control and the data were rejected because of QA/QC considerations; and one

was below the lower certified reporting range for dieldrin. Liver samples contained detectable

3 endrin in two cases where muscle samples did not; one pair of these tissues had both detected

sample endrin values rejected, and one pair had endrin detected in muscle but not in liver. Endrin3 was detected in the badger solid stomach tissue but the data were rejected. It was not detected in

any of the five other tissues from this specimen. DDT was detected in liver but not in muscle from

the bald eagle specimen. It was also detected in badger fat, but not in the other tissues analyzed

from this specimen. DDE was detected in the livers of two hawks, but not in the corresponding

muscle samples; it was detected in both liver and muscle from the two eagles, as well as in the

golden eagle gizzard sample. It was also detected in liver and fat, but not the other samples, from

the badger. The detection of DDE in a muscle sample from one of the owls was associated with

3 a liver sample that had rejected DDE data. Mercury was detected in liver tissue in three of the
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I four samples from which it was reported; one of the detections was in a muscle sample paired with

I one of these livers.

I
I
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i 5.0 SUMMARY

I 5.1 Summary of Target Analvte Detections

5.1.1 Analytes

3 Dieldrin was the most ubiquitous of the seven target analytes quantified in samples of terrestrial

biota collected in 1989. It was detected in at least one analyzed sample of every terrestrial species,

sedentary or mobile. It was also detected in all terrestrial BSAs and in all staked sites except in

BSAs II and 13 where sample sizes were small, and in the near peripheral area. No other

organochlorine pesticide was detected at frequencies close to that of dieldrin, or with such

geographic or taxonomic breadth. Compared to the 65 percent detection rate of dieldrin in

terrestrial samples collected from contaminated BSAs and the near peripheral area on RMA, aldrin

i was detected in 4.2 percent of the samples, endrin in 11 percent, DDT in 5.9 percent, DDE in 6.4

percent, arsenic in 18.5 percent and mercury in 8.3 percent.

i Dieldrin was detected in 3.8 percent of the terrestrial control samples, while DDE and DDT were

detected in zero and 1.9 percent, respectively. Arsenic and mercury were detected in 10 percent

and 3.6 percent, respectively, of the terrestrial samples from control areas. Neither aldrin nor

endrin was detected in terrestrial control samples. Dieldrin was found in two samples from two

staked control sites on RMA and in no samples from off-post control areas. DDE was not detected

in control samples. Only one control detection of DDT was found. Arsenic was detected in 20

i percent of the samples from off-post control areas. Mercury was found in only two samples, both

from the same control area.

Dieldrin was also the most frequently detected analyte in aquatic biota. It was detected in 86

percent of the samples from BSAs on RMA. In particular, dieldrin was found in all vertebrate

species sampled in all BSAs. DDE, with reportable concentrations in 41 percent of the aquatic

samples analyzed, was the next most frequently detected OCP. Endrin was detected in 8.9 percent

of the samples. DDT was detected in 3.6 percent of the samples. Aldrin was detected in 1.8

percent of the samples. Mercury was found in at least one sample of all vertebrate species in all

BSAs, at a detection rate of 53 percent. In contrast, arsenic was detected in 19 percent of the

aquatic samples from RMA BSAs.I
iOTA- I .9P
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I DDE was the only OCP detected in samples from aquatic control areas. It was found in six of 34

(18 percent) samples. Arsenic was detected more frequently in samples from control areas (22

3 percent) than in samples from RMA BSAs (19 percent). USFWS geometric mean concentrations of

arsenic for species by lake, when calculated, were higher in controls than in RMA samples.

Mercury was detected more frequently in samples from RMA (51 percent) than in samples from

control areas (42 percent). Concentrations of mercury in control samples were lower than in RMA

3 samples for some species and higher for others.

5.1.2 Species

Results of the 1989 Biota CMP indicated that the sedentary terrestrial biota most indicative of local

target analyte presence included cheatgrass, earthworms, ground beetles, and deer mice.

Earthworms, in particular, provided good evidence of local sources of target analyte presence. All

3 analytes were detected in earthworms, and this species also had the greatest percentage of samples

with reportable concentrations of arsenic (100 percent) and mercury (71 percent). Ground beetles,

a new species for 1989, were also good indicators of the target analytes and in fact provided

detections of more analytes at generally higher concentrations than did grasshoppers.

I Black-tailed prairie dogs and deer mice were the most likely species to reveal local sources of

dieldrin contamination. A total of 88 percent of prairie dog and 79 percent of deer mouse samples

contained reportable concentrations of dieldrin, and the highest dieldrin concentration (35 pg/g)

in RMA biota was found in a deer mouse sample. Dieldrin was also found in reportable

3 concentrations in 79 percent of the earthworm samples. Deer mouse samples also recorded the

maximum program concentrations of aldrin (2.2 pg/g), DDT (0.27pg/g), DDE (1.9pg/g), and

mercury (0.81 pg/g). Mourning doves and ring-necked pheasants were the best terrestrial avian

indicators of target analyte presence. Mourning doves were particularly suitable indicators of

endrin (29 percent detections vs. I I percent for all terrestrial species samples).I
In aquatic systems, killdeer, a new species for 1989, was the best overall indicator of target analyte

3 presence. Mallards were also a good indicator species. Each of these species had detections for

five of the target analytes, and when considered together, they evidenced six of the seven target

analytes. Killdeer were more effective as aquatic indicator species of DDE, DDT, and endrin

presence than any other aquatic species, while mallards had the greatest detections for dieldrin and

the only aquatic detection of aldrin. Largemouth bass were effective indicators of the target

analytes, including mercury, with generally higher frequencies and concentrations of this analyte
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I compared to the other fish species. Arsenic was only detected in aquatic plants and plankton on

RMA. The highest concentration was found in a sample of sego pondweed.I
I
I
I
I
I
I
I
I
I
I
I
I
U
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Table 4. 1-1 Aldrin Statistical Results for Terrestrial Species on RMA in 1989 Page I of 3

Tou Total # binimum Maximum USPWS USFWS USFWS
Detecte Detected GeOmcd Geomatd Geometric

of into of Sanyles Con (pg Conc(jg/g) Mean VaMiaM* Sid Dev*

CMP-BSA 1 0 5 BCRL BCRL NA NA NA
2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA
Ii 0 I BCRL BCRL NA NA NA

AU RMA CMP-BSAs 0 22 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

ATCU - burrowing owl
CMP-BSA 3 0 1 BCRL BCRL NA NA NA

N 0 1 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

BRIE - c ealgrass
CMP-BSA 1 0 4 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
11 0 3 BCRL BCRL NA NA NA
12 1 2 0.254 0.254 0.0458 355 11.3

All RMA CMP-BSAs 1 26 0.254 0.254 NC NC NC
Control 0 6 BCRL BCRL NA NA NA

COLE - - beede
CMP-BSA 1 1 3 0.0368 0.0368 NC NC NC

2 2 3 0.0160 0.0569 0.0114 25.7 6.06
5 0 2 BCRL BCRL NA NA NA

AU RMA CMP-BSAs 3 8 0.0160 0.0569 NC NC NC
Control 0 3 BCRL BCRL NA NA NA

CYLU - praiie dog
CUP-BSA 1 0 10 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 10 BCRL BCRL NA NA NA
11 0 1 BCRL BCRL NA NA NA
12 0 3 BCRL BCRL NA NA NA

AR RMA CMP-BSAs 0 32 BCRL BCRL NA NA NA
Control 0 10 BCRL BCRL NA NA NA

HEAN - sanflower
CMP-BSA 1 ** 4

2 ** 5
3 4
4 ** 4
11 ** 2

All RMA CMP-BSAs 23

Control 5

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics we calculated only when 50% or more of the samples are hit.

"Sample analysis has been delayed pending completion of laboraoy certification.
BCRL = Silos exanined with adrin concentrations below lower certified reporting limit of 0.103 ptglg (MRI) or
0.013 ptWg (ESE) for animal tissue and 0.0663 zg/g (MRI) for plant tissue.

NA = Not applicable.

NC o number of detections were less than 50% of the sample size and a mean was not calculated.
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Table 4.1-1 Aldrin Satiscal Remlts for Terresrial Species on RMA in 1989 Page 2 of 3

TO" 0 Total # liim Mainum USFWS USFWS USIWS
Detectd Defected Geometric Geometric eonetric

If lit. Of Samples Ceac 4) Crig/g) Mean* Vszrale* Sd Dev*
gOIR- hIchbia

CMP-BSA 1 1 3 0.0970 0.0970 NC NC NC
2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA5 0 5 BCRL BCRL NA NA NA11 0 1 BCRL BCRL NA NA NA

12 0 2 BCRL BCRL NA NA NA
Al RMA CMP-BSAs 1 17 0.0970 0.0970 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

LASW - juicidy lettece
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
4 0 2 BCRL BCRL NA NA NA
5 0 1 BCRL BCRL NA NA NA

Al RMA CMP-BSAs 0 9 BCRL BCRL NA NA NA
contro 0 2 BCRL BCRL NA NA NA

OUG - eiwom
CMP-BSA 1 0 2 BCRL BCRL NA NA NA

2 0 3 BCRL BCRL NA NA NA
3 0 3 BCRL BCRL NA NA NA
4 1 3 0.447 0.47 NC NC NC
5 0 3 BCRL BCRL NA NA NA
S0 RL BCRL NA NA NA

12 0 2 BCRL BCRL NA NA NA
13 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 24 0.47 0.447 NC NC NC
conol 0 5 BCRL BCRL NA NA NA

PEA- dewmm

CMP-BSA 1 0 5 BCRL BCRL NA NA NA
BCRL BCRL NA NA NA
0.167 0.337 0.0553 18.4 5.51

4 1 4 220 2.20 NC NC NC5 0 5 BCRL BCRL NA NA NA
11 0 3 BCRL BCRL NA NA NA

12 0 2 BCRL BCRL NA NA NA
Ali RMA CMP-BSAs 3 28 0.167 2.20 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRI4 descriptive
statistics are calculated only when 50% or more of the samples are hits.
01Sample analysi has been delayed pending peton of labaory certfcaio

BCRL f Sites examined with aidrin concentrations below lower certified reporting limit of 0.103 Pag/g (MRI) orI ~0.013 IWgg (ESE) for animal tissue and 0.0663 Wlgg (MR[) for plant tissue.

- NA = Not applicable.
NC -f number of detections were less than 50% of the smle size and a mea was not calculated

I



Table 4.1-1 Aldrin Statistical Results for Terrestrial Species on RMA in 1989 Page 3 of 3

Total # Totail # laimum aximm USFWS USFWS USFWS
Detacld Dktaded Ueamutric Geometric GUonic

S - os lOts of Samples Conc (i Come a/) Me Vaianac Sid D*v

AD Samples
CMP-BSA 2 0 7 BCRL BCRL NA NA NA

3 0 4 BCRL BCRL NA NA NA
5 0 6 BCRL BCRL NA NA NA

11 0 6 BCRL BCRL NA NA NA
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 25 BCRL BCRL NA NA NA
Contrel 0 6 BCRL BCRL NA NA NA

Dwrssed carcass
CMP-BSA 2 0 4 BCRL BCRL NA NA NA

3 0 2 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA
11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 13 BCRL BCRL NA NA NA
Contrel 0 3 BCRL BCRL NA NA NA

Liver

CMP-BSA 2 0 3 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA
I N 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 12 BCRL BCRL NA NA NA
control 0 3 BCRL BCRL NA NA NA
TnN- wesNern Nmadowlar
CMP-BSA 2 0 5 BCRL BCRL NA NA NA
AD RA CMP-BSAs 0 5 BCRL IRL NA NA NAZEMA - moning done
CMP-BSA 1 0 6 BCRL BCRL NA NA NA

2 1 8 0.0227 0.0227 NC NC NC
3 0 6 BCRL BCRL NA NA NA
4 0 11 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 38 0.0227 0.0227 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics are calculated only when 50% or more of the samples are hit.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Siles exaniuned with sldrin concentrations below lower certified reporting limit of 0. 103 jag/g (MRI) or
0.013 pWg (ESE) for animal tissue and 0.0663 Wg/J (MRI) for plant tissue.

NA = Not applicable,
NC - number of detections were less than 50% of the sample size and a mean was not calculated

I
I
I
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Table 4.1-2 Dieldrn Sis-cal Results for Teestrial Species on RMA in 1989 Page I of 3

Tod To1l0 Iuhnlm Ma USFWS USPWS USFWS
Dol d Deeb d G e -'- Geometric Geoneutric

CICIs -. mwt f Samples Conmcs (I C~M0 ) bbm* VaiMce Sit Dev

CMP-BSA 1 2 5 0.478 0.536 NC NC NC
2 3 5 0.0916 0.409 0.0455 64.5 7.70
3 3 4 0344 1.60 0.213 655 12.8
4 2 4 0.268 0.694 0.0476 757 13.1
5 0 3 BCRL BCRL NA NA NA
11 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 10 22 0.0916 1.60 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

AIMU - borrowing owl
CMP-BSA 3 1 1 0.130 0.130 0.130 1.00 1.06

N 1 1 0.114 0.114 0.114 1.00 1.06
Al RMA CUP-BSAs 2 2 0.114 0.130 0.122 1.01 1.10
Control 0 NA NA NA NA NA

CMP-BSA 1 3 4 0.0688 0.223 0.0557 34.1 6.54
2 2 5 0.0642 0.0688 NC NC NC
3 2 3 0.0867 0.124 0.0341 42.2 6.92
4 2 3 0.0716 0.156 0.0345 49.6 7.21
5 2 5 0.145 0.145 NC NC NC
11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

An RMA CMP-BSAs 11 25 0.0642 0.223 NC NC NC
Control 0 6 BCRL BCRL NA NA NA

cOE- -ud betl
CUP-BSA 1 3 3 0.132 3.81 0.557 20.1 5.66

2 3 3 1.43 2.19 1.68 1.05 1.26
5 2 2 0.215 1.24 0.516 4.64 3.45

All RMA CMP-BSAs 8 8 0.132 3.81 0.827 4.22 3.32
Control 2 3 0.0343 0.0368 0.0112 53.2 7.34

CYLU - pais dog
CMP-BSA 1 10 10 0.0622 0.249 0.128 1.30 1.67

2 6 7 0.200 0.189 0.0542 4.88 3.52
3 8 10 0.0235 0.219 0.0313 11.3 4.75
it 0 1 DCRL BCRL NA NA NA
12 3 3 0.0296 0.125 0.0521 1.80 2.15

All RMA CMP-BSAs 27 31 0.0200 0.249 0.0527 7.45 4.12
Control 0 10 BCRL BCRL NA NA NA

RUN - mflomw
CMP-BSA 1 4

2 ** 5
-- 3 **4

4 ** 4
m 5 **4
mm 11 **2

All RMA CMP-BSAs ** 23

Control 5

*The USIWS geometric mean includes non hits and asigns them a value equal to one-half of dhe lower CRL. descriptive
,twiuties ae calcdated only when 50I% or mom of the anmples an his.

*Senple analysis has been delayed pending completion of laboatory certification.
BCRL - Sims ezandned with dieldue comcenradium below lower certified nporting limit of 0.0840 pg/ (MRI) or
0.018 lifg QSM) for mined mne and 0.0592 pft (MRI) for plant tuue.

NA - Not q lMe.
NC- amober of dmeaciom wetn leu thm 50 of the umle m and a mean w not calculated.

I



Table 4.1-2 Dieldrin Statistical Results for Tenresrial Species on RMA in 1989 Page 2 of 3

I TOal Total# Maximum USFWS USFWS USFWS
DDce Geometic Geometi Geometric

o 121 OfSampls Came (j4" CnaiC4") Mau* Varianae Sil Dev
KOlR - bochis

CMP-BSA 1 1 3 0.0853 0.0853 NC NC NC
2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA

11 0 1 CRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 17 0.0853 0.0853 NC NC NC
Control 0 5 ICRL BCRL NA NA NA

LASE - pdy letacs
CMP-BSA 1 1 3 0.0633 0.0633 NC NC NC

2 0 1 BCRL BCRL NA NA NA
3 2 2 0.120 0.336 0.201 1.70 2.07
4 1 2 0.0743 0.0743 0.0166 90.8 8.36
5 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 4 9 0.0633 0.336 NC NC NC
Control 0 2 BCRL BCRL NA NA NA

OIJG - eatiwan
CMP-BSA 1 2 2 0.328 0.682 0.473 1.31 1.68

2 3 3 0.188 3.60 0.933 9.27 4.45
3 2 3 0.104 0.275 0.0532 70.5 7.87
4 3 3 0.175 2.40 0.679 5.59 3.71

5 4 5 0.337 2.70 0.258 235 10.3
11 2 2 0.0876 0.111 0.986 1.03 1.18
12 2 2 0.539 0.655 0.594 1.02 1.15
13 1 4 0.161 0.161 NC NC NC

All RMA CMP-BSAs 19 24 0.0876 3.60 0.176 77.3 8.05
Control 0 5 BCRL BCRL NA NA NA

PEMA -doer amma
CMP-BSA 1 3 3 0.579 11.0 3.38 11.3 4.75

2 4 4 0.300 2.00 0.707 2.38 2.54
3 4 4 0.332 9.10 3.04 9.64 4.50
4 4 4 4.90 35.0 10.4 2.05 2.33
5 3 5 0.127 2.40 0.0824 1640 15.2

11 0 3 BCRL BCRL NA NA NA
12 1 2 0.113 0.113 0.0244 111 8.76

AU RMA CMP-BSAs 19 25 0.113 35.0 0.457 6001 19.1
Control 0 5 BCRL NA NA NA

*The USIWS geometric mean includes non bite and assigns them a value equal to one-half of the lower CRL4 descriptive
sttstc we calculated only when 50% or mm of the samples wre hits.
**Sample analysis has been delayed pending completion of laboratory certification.

BCRL = Sits exanined with dieldrin ooncentrations below lower ertified porting limit of 0.0840 Wag (MRI) or
0.018 pajg (FISM) for animal timue and 0.0592 t&g (MRI) for plant tissue.

NA = Not applicable.
NC a number of detectiom were less than 50% of the sample size and a mean was not calculated.

I
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Table 4.1-2 Dieldrin Statistical Results for Tenrestrial Species on RMA in 1989 Page 3 of 3

TOl# Total# lin m i Maximum USFWS USFWS USFWS
Detectad Detectad Geometc Geometric Geomet

i of a11 of Sanles Coc,(* Comc "(/g) Me variance Sd Dev*I g- -hma
All Samples

CMP-BSA 2 7 7 0.0885 0.930 0.296 3.06 2.88
3 4 4 0.0544 0.457 0.216 2.76 2.74
5 4 6 0.158 5.95 0.115 2690000 46.9

11 0 6 BCRL BCRL NA NA NA

N 1 2 0.0453 0.0453 0.00700 924 13.6
All RMA CMP-BSAs 16 25 0.0453 5.95 0.0437 918 20.5
control 0 6 BCRL BCRL NA NA NA

D mssed caa
CMP-BSA 2 4 4 0.0885 0.203 0.130 1.12 1.41

3 2 2 0.0544 0.190 0.102 2.19 2.42
5 2 3 0.158 4.76 0.0946 45300000 66.6
11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 8 13 0.0544 4.76 0.0270 2710 16.6
Control 0 3 BCRL BCRL NA NA NA

Liver
CIOP-BSA 2 3 3 0.867 0.930 0.890 1.00 1.04

3 2 2 0.457 0.457 0.457 1.00 1.00
5 2 3 0.419 5.95 0.141 233000000 80.6
11 0 3 BCRL BCRL NA NA NA

N I 1 0.0453 0.0453 0.0453 1.00 1.00
All RMA CMP-BSAs 8 12 0.0453 5.95 0.0739 44700 26.4
Control 0 3 BCRL BCRL NA NA NA

SME - wozoaa medw eA*
CMP-BSA 2 5 5 0.0370 1,62 0.140 8.78 4.37
All RMA CMP-BSAs 5 5 0.0370 1.62 0.140 8.78 4.37IzHA- monl dove
CMP-BSA 1 4 6 0,0334 8.00 0.0492 126000 30.8

2 7 8 0.0971 3.81 0.444 1170 14.3
3 5 6 0.183 2.00 0.208 1270 14.5
4 7 11 0.0750 1.71 0.0527 27700 24.5
5 1 5 0.0243 0.0243 NC NC NC

12 2 2 0.0497 1.52 0.275 347 11.2
All RMA CMP-BSAs 26 38 0.0243 .00 0.0723 17400 22.7
Control 0 5 BCRL BCRL NA NA NA

*T'he USFWS geomehic mean includes non hits and assigns them a value equal to one-half of die lower CRL_4 descriptive
statistics am calculated only when 50% or more of the samples ae hits.S**Sample anysis has beean delayed pending completion of labat certification.

BCRL = Sites exanined with dieldin concentrions below lower certified reporting lirt of 0.0840 pg/g (MRI) or

0.018 pla/g (ES for aiimal tissue and 0.0592 pg/ (MUI) for plant tissue.
NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.

I
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Table4.1-3 EFrM Statistical Results for Terrestrial Species on RMA in 1989 Page I of 3

TOal# Toad # &Gimm haxinmm USFWS WFWS USFWS
Detmbd Deoctd Ueomnc Gometc Geomeric

o I" of Smamyl Cm om Cn(ca I) WmI* VaSimaee Sid ev*
ACI -Vsof

CMP-BSA i 1 5 0.155 0.155 NC NC NC
2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA

4 1 4 0.233 0.233 NC NC NC

5 1 3 0.981 0.981 NC NC NC
11 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 3 22 0.155 0.981 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

A1TLJ - bunowlqi oal
CMP-BSA 3 0 1 BCRL BCRL NA NA NA

N 0 1 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Contrl 0 NA NA NA NA NA
BRTE-dm am

CMP-BSA 1 0 4 BCRL BCRL NA NA NA
2 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 1 5 0.0963 0.0963 NC NC NC
11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

Al RMA CMP-BSAs 1 26 0.0963 0.0963 NC NC NC
Control 0 6 BCRL BCRL NA NA NA

COI - o betle
CMP-BSA 1 1 3 0.237 0.237 NC NC NC

2 3 3 0.0646 0.0975 0.0769 1.05 1.24
5 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 4 8 0.0646 0.237 0.0107 384 11.5
Control 0 3 BCRL BCRL NA NA NA

CYLUJ- paedog
CMP-BSA 1 0 10 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 10 BCRL BCRL NA NA NA
11 0 1 BCRL BCRL NA NA NA
12 0 3 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 32 BCRL BCRL NA NA NA
Control 0 10 BCRL BCRL NA NA NA

BIAN - mnflowe
CMP-BSA 1 4 BCRL BCRL NA NA NA

2** 5 0.105 0.105 NC NA NA
3** 4 BCRL BCRL NA NA NA
4 ** 4 BCRL BCRL NA NA NA
5 4 BCRL BCRL NA NA NA

11 2An RMA CMP-BSAs * 23 0.105 0.105 NC NA NA
Control 5 BCRL BCRL NA NA NA

am. USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL4 descriptive
statsics mu calculated only when 50% or more of the samples are hits.

**Sample analysis has been delayed pending completion of tabortMy certification.
BCRL = Sitms examaned with enduin concentrations below lower certified reporting limit of 0.0740 g/8 (MRI) or
0.036 Ig/g (ESE) for animl time and 0.0465 pfg/g (MRI) for plant tissue.

NA - Not applicahle.
NC - number of detections were lea than 50% of the sample size and a mean was not calculated.I

I
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I Table 4.1-3 Endrin Statistical Results for Teamsrial Species on RMA in 1989 Page 2 of 3

I Total # Tolal # "nimum Maimum USFWS USFWS USFWS
Dn Deteoted Geometric Geometr Geometic

i its - Suyde Coloa(eofg) Conc(Jaon ) Mean* Varlanoe* Std Dev*I ~ KOIR - knchla
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
11 0 1 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 17 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

LAWS - pickly letuce
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
4 0 2 BCRL BCRL NA NA NA
5 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 9 BCRL BCRL NA NA NA
Control 0 2 BCRL BCRL NA NA NA

OaGu- 
CMP-BSA 1 0 2 BCRL BCRL NA NA NA

2 1 2 0.561 0.561 0.0360 3530000 48.6
3 0 3 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 0 4 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA
12 0 NA NA NA NA NA
13 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 20 0.561 0.561 NC NC NC
Control 0 5 BCRL BCRL NA NA NA1EMA- deei -moe
CMP-BSA 1 1 5 0.0934 0.0934 NC NC NC

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 28 0.0934 0.0934 NC NC NC
control 0 5 BCRL BCRL NA NA NA

I *The USFWS geometzic mean includes non hits and assigns them a value equal to one-half of the lower CR4 descriptive
stulisfi ate calculated only when 50% or more of the samples are hits.

"*Sample analysis has been delayed pending comipletion of laboratory certification.

BCtL = Siss examined with endrin concentrations below lower certified reporting limit of 0.0740 pg/g (MRI) or
0 036 pf (ESE) for aimal tipte and 0.0465 p/g (MUD for plant tissue.

NA = Not applicable.

NC - number of detections were less than 50% of the ample size and a mean was not calculated.

I
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ITable 4.1-3 Endrin Statistical Results for Terrcstrial Species on RMA in 1989 Page 3 of 3

ITowlU ToWa # Aftnum Maiximumn USFWS USFWS USFWS
De~c Dtc Geometric Geometric Geomuetri

PHOpew of laws of Sampls Cootc OWg/) Canc, 0h" Man* Varianoe Sid Dev

All Samples
CMP-DSA 2 0 7 BCRL BCPL NA NA NA

3 0 4 BCRL BCRL NA NA NA
5 0 6 BCRL BCRL NA NA NA

RMCI S~ 0 6 BCRL BCRL NA NA NA
N02 BR CL NA NA NA

AMP-BSA 2N-B~ 0 25 BCRL BCRL NA NA NA
3oto 0 6 BCRL BCRL NA NA NAIM-IS 2 0 3 BCRL BCRL NA NA NA
31 0 3 BCRL. BCRL NA NA NA
N 0 3 BCRL BCRL NA NA NA

Al M CPB1 0 13 BCRL BCRL NA NA NAIC N~a 0 3 BCRL BCRL NA NA NA
All-BSA 2M-BA 0 13 BCRL BCRL NA NA NA

Coto 0 2 BCRL BCRL NA NA NA

5M-IS 0 3 BCRL BCRL NA NA NAI31 0 3 BCRL BCRL NA NA NA
503 BR CL NA NA NA

AU 1A1M-B~ 0 12 BCRL BCRL NA NA NA
N01 BR CL NA NA NA

Al 2M MPB~ 0 12 BCRL BCRL NA NA NA
Coto 03 BRL B~L NA NA NAI SM -westernug doea

CMP-DSA 21 CL BR NA NC NC

3l 2M 6N-B~ 0.02 0.102 C NC NC NC
11-BA1 0.213 0.218 NC NC NC

12 6 2 0.0739 0.0379 0.0936 7930 20.0
AU 2M 6M-Ss 1 3 0.0529 0.138 NC NC NC

C 5to 0 5 BCRL BCRL NA NA NA

*flke USFWS geometric mean includes non hits and assigns them a value equal to one-half of dhe lower CRL, descriptive
statistics wre calculated only when 50% or more of the samples are hits.

*San*l analysis has been delayed pending completion of labora"r certification.

NA=Ntapplicable.I NC = number of detections were less than 50% of the sample size and a ma was not calculated.
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Table 4.1-4 DDT Statistical Results for Terrestrial Species on RMA in 1989 Page 1 of 3

Total # TOWa # nsziznn Maximm USFWS USFWS USFWS
Detected Detected Geotric Geomtric Geometric

of Iti of Sam* CeaMc(ia CMcO(O Mm" Variance Std Dev*I ACRI - grasshopper
CMP-BSA 1 0 5 BCRL BCRL NA NA NA

2 1 5 0.143 0.143 NC NC NC
3 0 4 BCRL BCRL NA NA NA
4 1 4 0.182 0.182 NC NC NC
5 0 3 BCRL BCRL NA NA NA

11 1 1 0.134 0.134 0.134 1.00 1.00
All RMA CMP-BSAs 3 22 0.134 0.182 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

ACU- boring owl
CUP-BSA 3 0 1 BCRL BCRL NA NA NAiN 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

BRTE - dhacam
CMP-BSA 1 0 4 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 1 5 0.117 0.117 NC NC NC
11 0 3 BCRL BCRL NA NA NA
12 1 2 0.118 0.118 0.00832 1290000 42.6

All RMA CMP-BSAs 2 26 0.117 0.118 NC NC NC
Cont 0 6 BCRL BCRL NA NA NA

CO - -rud betde
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 3 BCRL BCRL NA NA NA
5 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 8 BCRL BCRL NA NA NA
Control 0 3 BCRL BCRL NA NA NA

CYLU- pmide dog
CMP-BSA 1 0 10 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 1 10 0.159 0.159 NC NC NC

11 0 1 BCRL BCRL NA NA NA
12 0 3 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 32 0.159 0.159 NC NC NC
Control 0 10 BCRL BCRL NA NA NA

LAN - aunflower
CMP-BSA 1 4* 4

2 ** 5
3 ** 4
4 ** 4
5 ** 4
11 ** 2

All RMA CMP-BSAs ** 23
Control ** 5

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRIL, descriptive
statistics we calculated only when 50% or more of the samples are hits.

"Sample analysis has been delayed pending completion of laborator certification.

3(1, Sims exanined with DDT concentrations below lower certified reporting limit of 0.118 Wig/g (MRI) or
0.132 peg/g (ESE) for animal tissue and 0.0753 pgg (MRI) for plant tissue.

NA w Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.I

I



ITable 4.1-4 DDT Statistical Results for Terrestrial Species on RMA in 1989 Page 2 of 3

ITotal 0 TotalU Minimum Maximum USFWS USFWS USPWS
Detacted Detected Geometric Geometric Geomat&i

of Ifits of Samples Conc (WSl) Cone (pgg) hMen variance Sid Dcv'UCMP..BSA 1 0 3 BCRL BCRL NA NA NA

2 4 0.90 0098 CNC NC
3 2 BCL BCL ANA NAI BR BCRL NA NA NA

11 0 1 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 17 0.0908 0.090 NC NC NCIControl 0 5 BCRL BCRL NA NA NA
LAWE - psiky lettuce

CMP-BSA 1 0 3 BCRL BCRL NA NA NA
2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA

4~± B~ 0 2 iCRL BCRL NA NA NA
50 1 BR CL NA NA NA

All M M-Ss CL BR NA NA NA
cnrl0 2 BR CL NA NA NA

CMP-BSA 1 1 2 0.259 0.259 0.0154 7990000 53.9
2 0 3 BCRL BCRL NA NA NA

30 3 BCRL BCRL NA NA NA
40 3 BCRL BCRL NA NA NA

5 2 5 0.155 0.177 NC NC NC
11 0 2 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
13 2 4 0.127 0.139 0.0111 3780 17.6

All RMA CMP-BSAs 5 24 0.127 0.259 NC NC NC
Control 1 5 0.148 0.148 NC NC NCIP A-dwCMP-BSA 1 2 5 0.154 0.265 NC NC NC

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NAI4 0 4 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

AD RMA CMP-BSAz 2 28 0.154 0.265 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

'The USFWS geomietric mean includes non hits and assigns them a value equal to one-half of the lower CRL, descriptive
statistics ane calculated only when 50% or more of the samples are hits.

"*Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sits examined with DDT concentrations below lower certified reporting limit of 0. 118 Wgg (MR[) or
0. 132 lzzg (ESE) for annual tissue and 0.0753 Wigg (MRI) for plant tissue.I NA = Not applicable.

NC - number of detections were less than 50% of the sample size and a mean was not calculated.



Table 4.1-4 DDT Statistical Results for Terrestrial Species on RMA in 1989 Page 3 of 3

I Total # Totil # Mimum Maximunm USFWS USFWS USFWS
Deled Detected Geometric Geometric Geometric

of lts of Sanmples Coa(0g) Conjg) Mean* Vadianoe SiDev*
PUCO - phemasant
All Samples

CMP-BSA 2 0 7 BCRL BCRL NA NA NA

3 0 4 BCRL BCRL NA NA NA
5 0 6 BCRL BCRL NA NA NA
11 0 6 BCRL BCRL NA NA NA

N 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 25 BCRL BCRL NA NA NA
Control 0 6 BCRL BCRL NA NA NA

Dressed carcasN
CMP-BSA 2 0 4 BCRL BCRL NA NA NA

I3 0 2 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 13 BCRL BCRL NA NA NA
Control 0 3 BCRL BCRL NA NA NA

Liver
CMP-BSA 2 0 3 BCRL BCRL NA NA NA

3 0 2 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

3A RMA CP-BSAs 0 12 BCRL BCRL NA NA NA
control 0 3 BCRL BCRL NA NA NA

TfIM - wak meadowlak

CMP-BSA 2 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 5 BCRL BCRL NA NA NAI ?AA - murning dove
CMP-BSA 1 0 6 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 6 BCRL BCRL NA NA NA
4 0 11 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA

12 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 38 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics we calculated only when 50% or more of the samples are hits.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL - Sites examined with DDT concentrations below lower certified reporting limit of 0.118 ptg/g (MRI) or
0.132 Wg (ESE) for animal tissue and 0.0753 ptg/g (MRI) for plant tissue.

NA = Not applicable.
NC - number of detections were less than 50% of the sample size and a mean was not calculated.

I
I
I
I



i

Table 4.1-5 DDE Statistical Results for Terrestrial Species on RMA in 1989 Page I of 3

TOWe# Total# Nfnlmu Maximum USFWS USFWS USPWS
Deted Geometric Geometric Geonmaic

I of ilts of SUanl Coet 4w/) Coneo 4g) Mea* Vauiance Sd Dev*IAC-B 10 5CsoNAN
CMP2BSA 1 0 5 BCRL BCRL NA NA NA

2 0 4 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NAi11 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 22 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA
CMP-BSA 3 g I 0.0764 0.0764 0.0764 1.00 ,06

IN 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 2 0.0764 0.0764 0.00868 12900 21.7
Control 0 NA NA NA NA NA

BRIE - cheatgsa
CMP-BSA 1 0 4 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA

BCRL BCRL NA NA NA
50.0692 00692 NC NC NC

1I 0 3 BCRL BCRL NA NA NA12 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 1 26 0.0692 0.0692 NC NC NC
Control 0 6 BCRL BCRL NA NA NACOE- groum bectle
CUP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 3 BCRL BCRL NA NA NA
5 1 2 0.355 0355 0.0187 33600000 64.2

All RMA CMP-BSAs 1 8 0.355 0355 NC NC NC
Control 0 3 BCRL BCRL NA NA NA

CYLU - zie dog
CMP-BSA 1 0 10 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 10 BCRL BCRL NA NA NA

11 0 1 BCRL BCRL NA NA NA
12 0 3 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 32 BCRL BCRL NA NA NA
Control 0 10 BCRL BCRL NA NA NA

HEAN - sanflower
CMP-BSA 1 4

2 5
3 ** 4
4 ** 4

I 5 ** 4

All RMA CMP-BSAs ** 23
Conrol 5

1The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics me calculated only when 50% or more of the samples ae hits.

**Sample analysis has been delayed pending completion of laboratowy cetification.
BCRL - Sites atudned with DDE concentrations below lower certified reporting limit of 0.100 PAg/g (MRI) or
0.063 Wag/g (ES) for animal ise and 0.0416 g/g (MRI) for plant tissue.

NA - Not applicable.
NC n number ofdetetions were les than 50% of the sample size and a mean was not calculated.3 nm calculated using tis GT value nay be underestimated.
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u Table 4.1-5 DDE Statistical Results for Terrestrial Species on RMA in 1989 Page 2 of 3

I Tal # Total # hniu M imuim USIWS USWS USFWS
Detbe Detcted Goometei Geahic GOeemeic

K et,-- if of im /)Cone 4 Cae (J4a/g MOm* ValancOe SilDevI ~ KOIR - hIchia

CUP-BSA 1 0 3 BCRL BCRL NA NA NA
2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
51 0 1 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 17 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

LAS - picy leoWe
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
4 0 2 BCRL BCRL NA NA NA
5 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 9 BCRL BCRL NA NA NA
Control 0 2 BCRL BCRL NA NA NA

OLIG - emhwoan
CMP-BSA 1 0 2 BCRL BCRL NA NA NA

2 1 3 0.169 0.169 NC NC NC
3 0 3 BCRL BCRL NA NA NA
4 1 3 0.675 0.675 NC NC NC
5 1 5 1.30 1.30 NC NC NC
11 0 2 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
13 3 4 0.432 0.608 0.116454 3960 17.8

All RMA CMP-BSAs 6 24 0.169 1.30 NC NC NC
Contrel 0 5 BCRL BCRL NA NA NA

PEMA- der mu
CUP-BSA 1 0 5 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 1 4 1.90 1.90 NC NC NC
5 0 5 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 28 1.90 1.90 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

*Te USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics ae calculated only when 50% or more of the samples are hits.

"Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sits eamined with DDE concentrations below lower certified reporting limit of 0. 100 WLg/g (MRI) or
0.063 pglg (EE) for animal tissue and 0.0416 Wxg/g (MRI) for plant tissue.

NA = Not applicable.
NC - number of detections were less than 50% of the sample size and a mean was not calculated.
ma calculated using this GT value nay be underestimated.
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Table 4.1-5 DDE Statistical Results for Terrestrial Species on RMA in 1989 Page 3 of 3

3 Total # Total # lmiiamm Maximum USFWS USFWS USFWS
Dtected Detected Geomeic Geomeuic Geuenuic

of Iits ofSamples Couc (/) Coec l) Mean* Vaunce Si Dev*I lCo0- -~em
All Saples

CMP-BSA 2 0 7 BCRL BCRL NA NA NA
3 1 4 0.109 0.109 NC NC NA
5 2 6 0.0701 0.464 NC NC NA
I 0 6 BCRL BCRL NA NA NAN 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 3 25 0.0701 0.464 NC NA NA
Control 0 6 BCRL BCRL NA NA NA

Dressed 2arcNAA
CMP-BSA 2 0 4 BCRL BCRL NA NA NAI3 0 2 BCRL BCRL NA NA NA

5 1 3 0.0701 0.0701 NC NC NC
11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 13 0.0701 0.0701 NC NC NC
Control 0 3 BCRL BCRL NA NA NA

livar
CMP-BSA 2 0 3 BCRL BCRL NA NA NA

3 1 2 0.109 0.109 0.0104 64600 27.9
5 1 3 0.464 0.464 NC NC NC
I1 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 2 12 0.109 0.464 NC NC NC
Control 0 3 BCRL BCRL NA NA NA

STM - wasten mWdowlak

CUP-BSA 2 0 5 BCRL BCRL NA NA NAI AnRM CMP-BSAs 0 BCRL BCRL NA NA NAZIDA- mouralo dov
CMP-BSA I 0 6 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 6 BCRL BCRL NA NA NA
4 1 I 0.0766 0.0766 NC NC NC
5 0 5 BCRL BCRL NA NA NA
12 1 2 0.942 0.942 0.0305 1690000000 128

All RMA CMP-BSAs 2 38 0.0766 0.942 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric man includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics am calculated only when 50% or more of the samples are hits.

**Samy analysis has been delayed pending completion of laboratory certification.
BCRL = Sites utained with DDE concentrations below lower certified reporting limit of 0.100 pg/g (MRI) or
0.063 tg/g (FM) for animal tissue and 0.0416 Wg/g (MRI) for plant tissue.

NA = Not applicable.
NC - number of detections were less than 50% of the sample size and a mean was not calculated.

means calculated using this GT value may be underestimated.
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Table4.1-6 Arsenic Statistical Results for Tenutrial Species on RMA in 1988 Page 1 of 3

Tol# TOal # dnsumm Maximum SFWS USFWS USFWS

Deftold bltd Gomm&k Okmmtdc ChmmUrlc
oflita o(Samnpl e Came 4" Come (1g/) Mumm* Varmmne Sia Dev

AQI - gmashopper
CMP-BSA 1 0 5 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA
I 1 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 22 BCRL BCRL NA NA NA
control 0 5 BCRL BCRL NA NA NAAT U - bunewin owl
CMP-BSA 3 0 1 BCRL B NA NA NA

N 0 1 BCRL BRL NA NA NA
Anl RMA ClP-BSAz 0 2 BCRL BCRL NA NA NA
Controi 0 NA NA NA NA NA

BRTh -dmtsmu
CMP-BSA 1 0 4 BCRL BCRL NA NA NA

2 1 5 0.481 0.481 NC NC NC
3 0 4 BCRL BCRL NA NA NA

4 1 3 0.6O 0.600 NC NC NC
5 0 5 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
12 2 2 0.965 1.11 1.03 1.01 1.10

All RMA CMP-BSAs 4 26 0.481 1.11 NC NC NC
Conurol 0 6 BCRL BCRL NA NA NA

COL - -run beet
CMP-BSA 1 3 3 0.623 1.87 1.01 1.37 1.75

2 2 3 1.14 1.35 0.577 5.83 3.77
5 1 2 0.468 0.468 0.242 239 2.54

All RMA CM P-BSAs 6 8 0.468 1.87 0.573134 2.91 2.81
Control 0 3 BCRL BCRL NA NA NA

CYLU- pma dog
CMP-BSA 1 3 to 0.430 0.581 NC NC NC

2 1 8 0.435 0.435 NC NC NC
3 1 10 0.517 0.517 NC NC NC
11 0 1 BCRL BCRL NA NA NA
12 0 3 BCRL BCRL NA NA NA

All RMA CMP-BSAs 5 32 0.430 0.581 NC NC NC
Control 2 10 0-502 0.517 NC NC NC

ilAN -amfIower
CMP-BSA 1 1 4 2.26 2.26 NC NC NC

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 1 4 0.877 0.877 NC NC NC
5 0 4 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA

Al RMA CMP-BSAs 2 23 0.877 2.26 NC NC NC
CAnnel 0 5 BCRL BCRL NA NA NA

Ohe USFWS gemetric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptiveistadam m Callated only when 50% or more of the samples am hi.
BL a Sits amnlaed with asenl concenuaions below lower certified reporting limit of 0.438 pg/g (MRI) or

S0.25 t (iM3) for animal dsue and 0.250 pgA (MRI) or 0.25 Wag/g (ESE) for plant tissue.I N~1A - Pnat qapiabe
NC m 1anbe1 of detcdom wea leas than 50% of doe sample size and a mean was not calculated.
OT a Anamt deeted was above the upper certified range for this method (refer to ceatified methods for PMRMA);
ammm calcatd using this OT value nmy be underesiumsed.
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I Table 4.1-6 Arsenic Statistical Results for Terrestrial Species on RMA in 1988 Page 2 of 3

I Tota # TOW e d Ainum Maxima USFWS USFWS USFWS
Detec Detetd Gomec G Geoamtic

of lit ofSanyle Cone (44g) Con.(jigg) Am* Variance Sid DevI KOIR - kochia
CMP-BSA 1 2 3 0.353 0.419 0.264423 1.53 1.92

2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
11 0 1 BCRL BCRL NA NA NA
12 1 2 0.334 0.334 0.204328 1.62 2.00

All RMA CMP-BSAs 3 17 0.334 0.419 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

IA -pP"y etoce
CMP-BSA 1 0 3 BCRL BCRL NA NA NA

2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
4 1 2 0.965 0.965 0.347311 8.07 4.24
5 0 1 BCRL BCRL NA NA NA

AU RMA CMP-BSAs 1 9 0.965 0.965 NC NC NC
Contra 0 3 BCRL BCRL NA NA NA

OUG -eahwvnn
CMP-BSA 1 2 2 1.06 1.89 1.42 1.18 1.50

2 3 3 1.52 1.79 1.64 1.01 1.08
3 3 3 0.708 1.38 1.00 1.12 1.40
4 3 3 0.682 3.45 1.33 2.05 2.34
5 5 5 0.621 1.40 0.951 1.09 1.35

11 2 2 1.63 2.05 1.83 1.03 1.18
12 2 2 GT5.00 GTS.00 GT5.00 1.00 1.00
13 4 4 1.21 2.19 1.48 1.07 1.30

All RMA CMP-BSAs 24 24 0.621 GT5.00 1.44 1.35 1.73
Control 4 5 0.636 0.949 0.630 1.45 1.84PFMA- deer monCMP-BSA 1 1 5 1.06 1.06 NC NC NC

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
S1 0 3 BCRL BCRL NA NA NA
12 1 2 1.16 1.16 0.504024 4.01 3.25

All RMA CMP-BSAs 2 28 1.06 1.16 NC NC NC
Contae 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non bits and assigns them a value equal to one-half of the lower CRL, descriptivestatisticsan calculated only when 50% or more of the samples we hits.

BCRL -fi Sits exined with arsenic concentrations below lower certified reporting limit of 0.438 igg (MRI) or
0.25 pW$ (ESE) for animal tissue and 0.250 ptg/g (MR[) or 0.25 t/g (ESE) for plant tissue.

"" NA -f Not applicable.INC -number of detections were less than 50% of the sample size and a mean was not calculated.
OT Amount detected was above the upper certified range for this method (refer to certified methods for PMRMA);
means calculated using this GT value may be underestimated.
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Table 4.1-6 Arsenic SuWsic Results for Tenesrial Species on RMA in 1988 Page 3 of 3

TOml Todal# herhunz Muxdum USFWS USFWS USPWS
Deted Dueld Geeuic Geom e C

i f1t dS slu SA Con c (") case O Mmm Vasimac Sil Dv

All Samples
CMP-BSA 2 0 7 BCRL DCXL NA NA NA

3 0 4 BCRL OC RL NA NA NA
5 0 6 BCRL BCRL NA NA NA
I 0 6 BCRL BlCRL NA NA NA

N 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 25 BCRL BCRL NA NA NA
Control 0 6 BCRL OCML NA NA NA

1Dwssed cacas

Cl -]SA 2 0 4 BCRL CL NA NA NA
3 0 2 BCRL OCRL NA NA NA
5 0 3 BCRL HCRL NA NA NA
| 0 3 BCRL BRL NA NA NA
N 0 1 BCRL BM NA NA NA

All RMA CMP-BSAs 0 13 BCRL BCRL NA NA NA
Contir 0 3 BCRL OCML NA NA NA

Liver
CMP-BSA 2 0 3 BCRL OM NA NA NA

3 0 2 BCRL BCML NA NA NA
5 0 3 BCRL CM NA NA NA
11 0 3 BCRL amXL NA NA NA
N 0 1 BCRL OCML NA NA NA

All RMA CMP-BSAs 0 12 BCRL OCXRL NA NA NA
Control 0 3 BCRL aCmL NA NA NA
STN -wasism meadowlak

CMP-BSA 2 0 5 BCRL L NA NA NA
ADl RMA MP-BSAs 0 5 IBCRL SCR NA NA NA

ZEdPA - -ouqgdv
CMP-BSA 1 0 6 BCRL DCI NA NA NA

2 1 S 2.63 2.63 NC NC NC
3 0 6 BCRL BCRL NA NA NA
4 0 11 BCRL BCRL NA NA NA
5 0 5 BCRL DCRL NA NA NA
12 0 2 8CRL BCRL NA NA NA

All RMA CMP-BSAs 1 38 2.63 2.63 NC NC NC
Control 0 5 BCRL B PL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics wm calculated only when 50% or mnom of the sampls a him.

DCRL = Sifes earaned with arsenic concentrations below lower cerified reporting limit of 0.438 zg/ (MRI) or
0.25 p"~ (ESE) for animal tissue and 0.250 pg/g (MRI) or 0.25 peg OMS) for plant tissue.

NA = Not applicable.NC = number of detoctons were less than 50% of the sample size and a mean was not calculated.
GT -f Amount detected was above the upper certified range for this method (refer to certified methods for PURMA);
mea calculated using this GT value may be undmestimaed
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i Table 4.1-7 Mercury Statistical Results for Terrestrial Species on RMA in 1989 Page I of 3

i Total Total #9 Idinumn Maimum USFWS USFWS USFWS
Delcd Deetd Gawic Gcnctric Gcnstdc

of late of Saenvif Cone 4( Coac(la/ M * variance Sid Dev*
CIP-BSA I 0 5 BCRL BCRL NA NA NA

BCRL ICRL NA NA NA
BCRL BCRL NA NA NA

4 0 4 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA

11 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 22 BCRL BCRL NA NA NA
Contro 0 5 BCRL BCRL NA NA NA

ATCUJ - burrvarieg owl
CMP-BSA 3 0 1 BCRL BDCL NA NA NA

N 0 1 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

DnM - cieaas
CMP-BSA 1 0 4 DCRL DCRL NA NA NA

2 0 5 BCRL BMRL NA NA NA
3 0 4 BCRL BCXL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 26 BCRL BCRL NA NA NA
Contrel 0 6 BCRL BCRL NA NA NA

COL _- -on beet
CMP-BSA 1 0 3 BCRL BCL NA NA NA

2 0 3 BCRL BCRL NA NA NA
5 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 S BCRL BCRL NA NA NA
Control 0 3 BCRL BCXL NA NA NA

CYLU - praire dog
CMP-BSA I 0 10 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 1 10 0.0472 0.0472 NC NC NC

11 0 1 BCRL BCRL NA NA NA
12 0 3 DCRL DRCL NA NA NA

All RMA CMP-DSAs 1 32 0.0472 0.0472 NC NC NC
Conr 0 10 BCRL BCXL NA NA NA
RAN - sunnowu
CMP-DSA 1 0 4 BCRL BCRL NA NA NA

2 0 5 BCRL BCRL NA NA NA
3 0 4 BCRL B-RL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 4 BCRL BCRL NA NA NA
11 0 2 BCRL DCL NA NA NA

All RMA CMP-BSAs 0 23 BCRL BCRL NA NA NA
Control 0 5 BCRL DCXL NA NA NA

I l USFWS geonwc n wan ncludesnn its and asigns n a value equal tone-half of the lowe"CRL descriptive
atadais a calculated only when 50% or more of ft amnples ae hits.

BCML - Sias eundned with nrmoy oonceauions below lower cerfified reporting limit of 0.0463 Pg/g (MRI) or
0.05 p" (ESE) for animal tissue and 0.0574 pfg/ (Nn or 0.05 p&gfg (ESE) for plant tissue.I NA - Not applicable.

NC a u of desectdon were has hm 50% of the sample size and a mean was not calculate.
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Table 4.1-7 Mercury Sladisdcal Results for Terrstrial Species on RMA in 1989 Page 2 of 3

TOal Todal # hulNatMaN MazhImmM USFWS USIWS USFWS

Detct Deted Gueoaic Gec Geoameti

of 1tis OSamp le) M (" C (ag) cmhan* Varame SadDw*
KOIR - o110cb

CMP-BSA 1 0 3 BCRL BCRL NA NA NA
2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
11 0 I BCRL BCRL NA NA NA
12 0 2 BCR! 3CR! NA NA NA

All RMA CMP-BSAs 0 17 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

LASW - pMuiy antae,
CMP-BSA 1 0 3 BCRL CRL NA NA NA

2 0 1 BCRL BCRL NA NA NA
3 0 2 BCRL NA NA NA
4 0 2 BCRL BCRL NA NA NA
5 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 9 BCRL BCRL NA NA NA
Control 0 3 BCRL 3CR! NA NA NA
OI 05-9e10w7[

CMP-BSA 1 2 2 0.114 0.141 0.127 1.02 1.16
S2 3 3 0.0591 0935 0.0723 1.06 1.26

3 2 3 0.0474 0.0661 0.0331 2-35 2.52

4 2 3 OL0666 0.132 0.0467 4.83 3.51
5 3 5 0.0694 0.0821 0.0351 2.81 2.76
11 0 2 BCRL BCRL NA NA NA
12 2 2 0L0596 0.115 0.0828 1.24 1.59
13 3 4 0.0581 0.0971 0.0481 2.58 2.65

An RMA CMP-BSAs 17 24 0.0474 0.141 0.0454 2.39 2.54
Control 1 5 0.0561 &10561 NC NC NC

PEMA - deer mouse
CMP-BSA I 1 5 0.807 0.807 NC NC NC

2 1 5 0.0579 0.0579 NC NC NC
3 0 4 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 5 BCRL 3CR! NA NA NA
11 0 3 BCRL 3CRL NA NA NA
12 1 2 0.338 0.338 0.0625 297 10.9

All RMA CMP-BSAs 3 28 0.0579 0.807 NC NC NC
Control 1 5 0.0563 0.0563 NC NC NC

*The USFWS geonetric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptiveSstatistics we calculated only when 50% or moe of the samples are hits.
BCRL = Sits examined with meury concentrations below lower certified reporting limit of 0.0463 pgg (MRI) or
0.05 ptg (ESE) for animal tissue and (10574 Wg/g (MRi) or 0.05 ;g/g (ESE) for plant tissue.

NA = Not applicable.
NC - number of detection were less than 50% of the sample size and a mean was not calculated.
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Table 4.1-7 Mercury Statistical Results for Terrestrial Species on RMA in 1989 Page 3 of 3

TOal # Total # bhimm Mauiima USI'WS USFWS USIWS
Deteted Detected Geometri Geometrc Gwneur

of lts ofSanvles Cwc (0") Cmac Oag MeuaW Vahmac* Sd Dev*
* EO- -~sn

An sU~yh
CMP-BSA 2 0 5 BCRL BCRL NA NA NA

3 0 4 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NAS11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 18 BCRL BCRL NA NA NA
Contrl 0 4 BCRL BCRL NA NA NA

Dressed

CMP-BSA 2 0 4 BCRL BCRL NA NA NA
3 0 2 BCRL BCRL NA NA NA
5 0 3 BCRL BCRL NA NA NA

11 0 3 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 13 BCRL BCRL NA NA NA
Control 0 3 BCRL BCRL NA NA NA

Livr
CMP-BSA 2 0 1 BCRL BCRL NA NA NA

3 0 2 BCRL BCRL NA NA NA
5 0 2 BCRL BCRL NA NA NA
I 1 0 NA NA NA NA NA
N 0 NA NA NA NA NA

All RMA CMP-BSAs 0 5 BCRL BCRL NA NA NA
Control 0 1 BCRL BCRL NA NA NA

sInE - weatem mmdonk
CMP-BSA 2 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 5 BCRL BCRL NA NA NA

7ZELA - mni dove
C P-BSA 1 0 6 BCRL BCRL NA NA NA

2 0 8 BCRL BCRL NA NA NA
3 0 6 BCRL BCRL NA NA NA
4 0 11 BCRL BCRL NA NA NA
5 0 5 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 38 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRI descriptive
statistics ae calculated only when 50% or more of the samples axe hits.

DCRL = Sites examined with mercury concentrations below lower cetified mepoting limit of 0.0463 g/g (MRI) or
0.05 pe/g (ESE) for animal tissue and 0.0574 &a/g (MR) or 0.05 g/g (ESE) for plant tissue.

NA = Not applicable.
NC number of detections wexe less than 50% of the sample size and a mean was not calculated.

I
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Table 4.1-9 Aldrin Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

Toal# Total lnimum Maximum USFWS USFWS USFWS
Detected Detected Geonutric Geomtric Geometric

of ts of SaMles Co ("vain Conec, (p) Mean Variance* Std Dev*I rTCAR - canuvoe

CMP-BSA 3 0 1 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

TDET - detritivow
CMP-BSA 1 0 2 BCRL BCRL NA NA NA

2 0 3 BCRL BCRL NA NA NA
3 0 3 BCRL BCRL NA NA NA
4 1 3 0.447 0.447 NC NC NC
5 0 5 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
13 0 4 BCRL BCRL NA NA NA

AD RMA CMP-BSAs 1 24 0.447 0.447 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

TIER - herbivoi
CMP-BSA 1 0 21 BCRL BCRL NA NA NA

2 1 21 0.0227 0.0227 NC NC NC
3 0 20 BCRL BCRL NA NA NA
4 0 15 BCRL BCRL NA NA NA
5 0 8 BCRL BCRL NA NA NA

11 0 2 BCRL BCRL NA NA NA
12 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 92 0.0227 0.0227 NC NC NC

Control 0 20 BCRL BCRL NA NA NA

TOMN - onivom
CMP-BSA I 1 8 0.0368 0.0368 NC NC NC

2 2 20 0.0160 0.0569 NC NC NC
3 2 8 0.167 0.337 NC NC NC
4 1 4 2.20 2.20 NC NC NC
5 0 13 BCRL BCRL NA NA NA
11 0 9 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 6 66 0.0160 2.20 NC NC NC
Conrol 0 14 BCRL BCRL NA NA NA

I- T dm- y -u
CMP-BSA 1 1 10 0.0970 0.0970 NC NC NC

2 0 10 BCRL BCRL NA NA NA

3 0 S BCRL BCRL NA NA NA
4 0 5 BCRL BCRL NA NA NA
5 0 l BCRL BCRL NA NA NA

11 0 4 BCRL BCRL NA NA NA
12 1 4 0.254 0.254 NC NC NC

AD RMA CMP-BSAs 2 52 0.0970 0.254 NC NC NC
Control 0 13 BCRL BCRL NA NA NA

The USFWS geometric mean includes non hits and assigns them a value equal to one-half of he lower CRL. descriptive
statisks me calculatd only when 50% or mote of the samples are hits.

BCRL a Sites exanined with aklrn concentrations below lower certified norting limit of O. 103 lgs (MRI) or
0.013 M*I (ESE) for animal dssue and 0.0663 pg/g (MRI) for plant tissue.

NA - Not applicable.I NC- number of detections were less than 50% of the sample size and a mean was not calculated.

I



Table 4.1-10 Dieldrin Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

Total # Total # bsnhu Maximum USFWS USFWS USFWS
Detected Deaected Geomeri Geomeui Geomuic

of lfts of Sanles Couc, (W Conc(t) Mean* Variance* Sd Dev*
TCAR - carnivora

CMP-BSA 3 0 1 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

TDBT- dettlivoe
CMP-BSA 1 2 2 0.328 0.682 0.473 1.31 1.68

2 3 3 0.188 3.60 0.933 9.27 4.45
3 2 3 0.104 0.275 0.0532 70.5 7.87

4 3 3 0.175 2.00 0.639 4.49 3.40
5 4 5 0.337 2.70 0.258 235. 10.3

11 2 2 0.0876 0.111 0.986 1.03 1.18
12 2 2 0.539 0.655 0.594 1.02 1.15
13 1 4 0.161 0.161 NC NC NC

All RMA CMP-BSAs 19 24 0.0876 3.60 0.176 74.3 7.97
Control 0 5 BCRL BCRL NA NA NA

THER - lhslva
CMP-BSA 1 16 21 0.0334 8.00 0.0703 107 8.68

2 16 20 0.0200 3.81 0.120 178 9.74
3 16 20 0.0235 2.00 0.0811 148 9.36
4 9 15 0.0750 1.71 0.0513 6190 19.2
5 1 8 0.0243 0.0243 NC NC NC
11 0 2 BCRL BCRL NA NA NA
12 5 5 0.0296 1.52 0.101 13.3 4.99

All RMA CMP-BSAs 63 91 0.020 8.00 0.0556 388 11.5
Control 0 15 BCRL BCRL NA NA NA

TOMN - onivore
CMP-BSA 1 6 6 0.132 11.0 1.37 23.3 5.90

2 19 19 0.0370 2.19 0.384 5.82 3.77
3 8 8 0.0544 9.10 0.809 30.1 6.33
4 4 4 4.90 35.0 10.4 2.05 2.33
5 9 13 0.127 5.95 0.128 9650 20.7

11 0 9 BCRL BCRL NA NA NA
12 1 2 0.113 0.113 0.0244 Ill. 8.76
N 1 2 0.0453 0.0453 0.00714 924. 13.6

An RMA CMP-BSAs 48 63 0.0370 35.0 0.177 5797 19.0
Control 2 14 0.0343 0.0368 NC NC NCITWR - 2P0iay poduceN
CMP-BSA 1 5 10 0.0633 0.223 0.0199 26.9 6.14

2 2 10 0L0642 0.0688 NC NC NC

3 4 7 0.0867 0336 0.0300 55.3 7.41
4 3 5 0.0716 0.156 0.0257 25.6 6.05
5 2 11 0.145 0.145 NC NC NC

11 0 4 BCRL BCRL NA NA NA
12 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 16 51 0.0633 0336 NC NC NC
Control 0 13 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of ihe lower CRL; descriptive
statistics am calculated only when 50% or more of the samples ame hits.

**Sample analysis has been delayed pending completion of laboratory cextification.

BCRL - Sites examined with dieldrin concentrations below lower cealified reporting limit of 0.0840 peg (MRI) or
0.018 pg/g (ESE) for aninl tissue and 0.0592 pag/g (MRI) for plant tissue.

NA = Not applicable.
NC = nmber of detections were less than 50% of the saiple size and a mean was not calculated.
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Table 4.1-11 Endrin Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

Total# Total # inimum Maximum USFWS USFWS USFWS

Detclod Detected OCometric Geometric Geometric

of Mts of Samples CORO (1z/g) Conc, ~g/g) Mean* Variance* Sd Dev*
TCAR - cidvore

CMP-BSA 3 0 1 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

TDET - detrifivow

CMP-BSA 1 0 2 BCRL BCRL NA NA NA
2 1 2 0.561 0.561 0.0360 3530000 48.6
3 0 3 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 0 4 BCRL BCRL NA NA NA

11 0 2 BCRL BCRL NA NA NA
12 0 NC NC NC NC NC
13 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 20 0.561 0.561 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

THt - herhvorm
CMP-BSA 1 2 21 0.155 0.218 NC NC NC

2 6 21 0.0732 0.338 NC NC NC
3 2 20 0.0529 0.102 NC NC NC
4 2 15 0.233 0.253 NC NC NC
5 1 8 0.981 0.981 NC NC NC
1.1 0 2 BCRL BCRL NA NA NA
12 1 5 0.0779 0.0779 NC NC NC

All RMA CMP-BSAs 14 92 0.0529 0.981 NC NC NC
Control 0 20 BCRL BCRL NA NA NA

TOMN - omnvo
CMP-BSA 1 2 8 0.0934 0.237 NC NC NC

2 3 20 0.0646 0.0975 NC NC NC
3 0 8 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 13 BCRL BCRL NA NA NA

11 0 9 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 5 66 0.0646 0.237 NC NC NC
Control 0 14 BCRL BCRL NA NA NA

CUWoBSA 1 0 10 BCRL BCRL NA NA NA
2 0 10 BCRL BCRL NA NA NA
3 0 8 BCRL BCRL NA NA NA
4 0 5 BCRL BCRL NA NA NA
5 1 11 0.0963 0.0963 NC NC NC
11 0 4 BCRL BCRL NA NA NA
12 0 4 BCRL BCRL NA NA NA

AlN RMA CMIP-BSAs 1 52 0.0963 0.0963 NC NC NC
Cemtrl 0 13 BCRL BCRL NA NA NA

nTh USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
suia - artdated only when 50% or more of the samples are hits.

alqis has been delayed pending completion of laboratmy certification.
9M h exmned with endrin oncentrations below lower certified reporting limit or 0.0740 ltg/g (MRI) or

*Nj OM for a mmi tsue and 0.0465 pg R ) for plant tissue.
MA - No qpffio@W
OWC a mou olf dounm wowe less than 50% of the sample size and a mean was not calculated



Table 4.1-12 DDT Statistical Results for Terrestrial Tiophic Level Combinations on RMA in 1989

TONI# Total # binimm Maximum USFWS USFWS USFWS
Detected Detcted Gnentri Gometic Gemei

of nts ofSamples Cona gg) Con (pgg) Mean VaranMc* Sil Dev
TCAR - caxvarne

CMP-BSA 3 0 1 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NAIrDET - detrivene
CMP-BSA 1 1 2 0.259 0.259 0.0155 7990000 53.9

2 0 3 BCRL BCRL NA NA NA
3 0 3 BCRL BCRL NA NA NA
4 0 3 BCRL BCRL NA NA NA
5 2 5 0.155 0.177 NC NC NC

11 0 2 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
13 2 4 0.127 0.139 0.0111 3780 17.6

All RMA CMP-BSAs 5 24 0.127 0.259 NC NC NC
Control 1 5 0.148 0.148 NC NC NC

THE - herivore
CMP-BSA 1 0 21 BCRL BCRL NA NA NA

2 1 21 0.143 0.143 NC NC NC
3 1 20 0.159 0.159 NC NC NC
4 1 15 0.182 0.182 NC NC NC
5 0 8 BCRL BCRL NA NA NA
11 1 2 0.134 0.134 0.0118 139000 31.2

12 0 5 BCRL BCRL NA NA NAAli RMA CMP-BSAs 4 92 0.134 0.182 NC NC NC

Control 0 20 BCRL BCRL NA NA NA
TONIN - onivor

CMP-BSA 1 2 8 0.154 0.265 NC NC NC
2 0 20 BCRL BCRL NA NA NA
3 0 8 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 0 13 BCRL BCRL NA NA NA
11 0 9 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 2 66 0.154 0.265 NC NC NC
Control 0 14 BCRL BCRL NA NA NA

CMP-BSA 1 0 10 BCRL BCRL NA NA NA
2 1 10 0.0908 0.0908 NC NC NC
3 0 8 BCRL BCRL NA NA NA
4 0 5 BCRL BCRL NA NA NA
5 1 11 0.117 0.117 NC NC NC
11 0 4 BCRL BCRL NA NA NA
12 1 4 0.118 0.118 NC NC NC

All RMA CMP-BSAs 3 52 0.0908 0.118 NC NC NC
Control 0 13 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics ae calculated only when 50% or more of the samples am hits.

BCRL = Sies examined with DDT concentrations below lower certified reporting limit of 0.118 pg/ (MRI) or
0.132 Wzg/g (ESE) for animal tissue and 0.0753 pg/g (MRI) for plant tissue.

NA = Not applicable.
NC - number of detections were less than 50% of the sample size and a mean was not calculated.

I
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Table 4.1-13 DDE Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

Total # Total # bnimum Maximum USFWS USFWS USFWS
Detected Detected Geometic Geometric Geometric

of lts of Samles Coac (pg/) Conc (%g) Me* Variance* Sid Dev*
TCAR - carnivor

CMP-BSA 3 1 1 0.0764 0.0764 0.0764 1.00 1.00
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 2 0.0764 0.0764 0.00868 12900 21.7
Control 0 NA NA NA NA NA

M"IET - detriive
CMP-BSA 1 0 2 BCRL BCRL NA NA NA

0.169 0.169 NC NC NC
BCRL BCRL NA NA NA

4 1 3 0.675 0.675 NC NC NC
5 1 5 1.30 1.30 NC NC NC

11 0 2 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
13 3 4 0.432 0.608 0.116 3950 17.8

All RMA CMP-BSAs 6 24 0.169 1.30 NC NC NC

Control 0 5 BCRL BCRL NA NA NAI THER - habivow

CMP-BSA 1 0 21 BCRZ BCRL NA NA NA
2 0 21 BCRL BCRL NA NA NA
3 0 20 BCRL BCRL NA NA NA
4 1 15 0.0766 0.0766 NC NC NC
5 0 8 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA
12 1 5 0.942 0.942 NC NC NC

All RMA CMP-BSAs 2 92 0.0766 0.942 NC NC NC
Control 0 20 BCRL BCRL NA NA NA

TOWIN - Omivoe

CMP-BSA 1 0 8 BCRL BCRL NA NA NA
2 0 20 BCRL BCRL NA NA NA
3 1 8 0.109 0.109 NC NC NC
4 1 4 1.90 1.90 NC NC NC
5 3 13 0.0701 0.464 NC NC NC
11 0 9 BCRL BCRL NA NA NA
12 0 2 BCRL BCRL NA NA NA
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 5 66 0.0701 1.90 NC NC NC
Control 0 14 BCRL BCRL NA NA NA

TP- 1dm, 0oNA
CMP-BSA 2 0 10 BCRL BCRL NA NA NA

2 0 10 BCRL BCRL NA NA NA
3 0 a BRL BCRL NA NA NA
4 0 5 BCRL BCRL NA NA NA
5 0 0.0692 0.0692 NC NC NC

11 0 4 BCRL BCRL NA NA NA
12 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 52 0.0692 0.0692 NC NC NC
Control 0 13 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics aem calculated only when 50% or mom of the samples am hits.

BCRL - Sites examined with DDE concentrations below lower certified repoting limit of 0. 100 Wg/g (MRI) or
0.063 Sg/g (ESE) for animal tisue and 0.0416 Wag/8 (MRI) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.

I
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I Table 4.1-14 Arsenic Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

I Total# TotaI # Mimam Mimum USFWS USFWS USFWS

Deoted Deactod GeonMlo Geomel Geonmc

of I" ofSa . Cone,(j0I) Coac 4(j ) Mean* Variance* Sid Dev*
TCAR - cmmvo

CMP-BSA 3 0 1 BCRL BCRL NA NA NA

N 0 1 BCRL BCRL NA NA NA
AD RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Conel 0 NA NA NA NA NAI ~ ~~TDBT - 2 31.2 .7 [4 01[0
CMP-BSA 1 2 2 1.06 1.89 1.41 1.18 1.512 3 3 1.52 1.79 1.64 1.01 1.08

3 3 3 0.708 1.38 1.01 1.12 1.40
4 3 3 0.682 3.45 1.33 2-05 2.33
5 5 5 0.621 1.40 0.951 1.09 1.35

11 2 2 1.63 2.05 1.83 1.03 1.18
12 2 2 GTS.00 GT5.00 GTS.00 1.00 1.00
13 4 4 .21 2.19 1.48 1.07 1.30

All RMA CMP-BSAs 24 24 0.621 GT.00 1.44 1.35 1.73control 4 5 0.636 0.949 0.630 1.45 1.84

TIMR- brbivow

CMP-BSA 1 3 21 0.430 0.581 NC NC NC
2 2 21 0.435 2.63 NC NC NC

3 1 20 0.517 0.517 NC NC NC
4 0 15 BCRL BCRL NA NA NA
5 0 8 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA
12 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 6 92 0.430 2.63 NC NC NC
Control 2 20 0.502 0517 NC NC NC

TOMN - anuvom
CMP-BSA 1 4 8 0.623 1.87 0.473 2.16 2.40

2 2 20 1.14 1.35 NC NC NC
3 0 8 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA
5 1 13 0.468 0.468 NC NC NC
11 0 9 BCRL BCRL NA NA NA
12 1 2 1.16 1.16 0.504 4.01 3.25
N 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 8 66 0.468 1.87 NC NC NC
Control 0 14 BCRL BCRL NA NA NAIFR 1 -p -ti y od r
CMP-BSA 1 3 14 0.353 2.26 NC NC NC

2 1 15 0.481 0.481 NC NC NC
3 0 12 BCRL BCRL NA NA NA
4 3 9 0.600 0.965 NC NC NC
5 0 15 BCRL BCRL NA NA NA
11 0 6 BCRL BCRL NA NA NA
12 3 4 0.334 1.11 0.460 2.83 2.77

All RMA CMP-BSAs 10 75 0.334 2.26 NC NC NC
Control 0 19 BCRL BCRL NA NA NA

*The USFWS geometic mean includes non hits and assigns them a value equal so one-half of the lower CRL descrptive
statistics me calculated only when 50% or mom of the samples am hits.

BCRL - Sims exauined with arsenic concentmtions below lower certified reporing limit of 0.438 paJg (MRI) or
0.25 p"l/' (ESE) for animal tissue and 0.250 ,g/S (MRI) or 0.25 p"/ (ESE) for plant tissue.

NA = Not applicable
NC = number of detections were les than 50% of the sample size and a mean was not calculated.
OT - Amoumt detected was above the upper certified range for this method (refer to certified methods for PMRMA);
mea.' calculated using this GT value may be undeustimated.

I



Table 4.1-15 Mercury Statistical Results for Terrestrial Trophic Level Combinations on RMA in 1989

TotalU Total # , nimum Maximum USFWS USFWS USIWS
Detected Detected Geometuic Geomentic Geometric

of Iits of Sanyl Couc(ig Cone (OW/) Mean* Vauiace Sid Dev"
TCA.R -carnvore

CMP-BSA 3 0 1 BCRL BCRL NA NA NA
N 0 1 BCRL BCRL NA NA NA

All RMA CMF-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

TDET - detiivow
CMP-BSA 1 2 2 0.114 0.141 0.127 1.02 1.16

2 3 3 0.0591 0.0935 0.0723 1.06 1.26
3 2 3 0.0474 0.0661 0.0331 2.35 2.52
4 2 3 0.0666 0.132 0.0467 4.83 3.51
5 3 5 0.0694 0.0821 0.0351 2.81 2.76

11 0 2 BCRL BCRL NA NA NA
12 2 2 0.0596 0.115 0.0828 1.24 1.59
13 3 4 0.0581 0.0971 0.0481 2.58 2.65

All RMA CMP-BSAs 17 24 0.0474 0.141 0.0454 2.39 2.54
Cont1o 1 5 0.0561 0.0561 NC NC NCI - 12rbivorA
CMP-BSA 2 0 21 BCRL BCRL NA NA NA

2 0 21 BCRL BCRL NA NA NA

3 1 20 0.0472 0.0472 NC NC NC
4 0 15 BCRL BCRL NA NA NA
5 0 8 BCRL BCRL NA NA NA
11 0 2 BCRL BCRL NA NA NA

12 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 1 92 0.0472 0.0472 NC NC NC
Cotrol 0 20 BCRL BCRL NA NA NA
TOMN -ort0ivo0

CMP-BSA 1 1 8 0.807 0.807 NC NC NC
2 1 18 0.0579 0.0579 NC NC NC
3 0 8 BCRL BCRL NA NA NA
4 0 4 BCRL BCRL NA NA NA

5 0 12 BCRL BCRL NA NA NA
11 0 6 BCRL BCRL NA NA NA
12 1 2 0.338 0.338 0.0625 297 10.9
N 0 1 BCRL BCRL NA NA NA

All RMA CMP-BSAs 3 59 0.0579 0.807 NC NC IC
Control 1 12 0.0563 0.0563 NC NC NCTFPR- pdmy proe
CMP-BSA 1 0 14 BCRL BCRL NA NA NA

2 0 15 BCRL BCRL NA NA NA
3 0 12 BCRL BCRL NA NA NA
4 0 9 BCRL BCRL NA NA NA
5 0 15 BCRL BCRL NA NA NA
11 0 6 BCRL BCRL NA NA NA
12 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 75 BCRL BCRL NA NA NA
Contol 0 19 BCRL BCRL NA NA NA

Te USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
susc =e calculaed only when 50% or more of the samples wre hits.

- Sitms examned with mercury ccentrations below lower certified rpoing limit of 0.0463 p/g (WI) or
0.05 Wg (ESE) for animal tissue and OL0574 peg (MRI) or 0.05 g (ESE) for plant tissue.

NA - Not applicable.
NC- nuumber of detections were less than 50% of te samnple size and a mean was not calculated.
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I Table 4.2-1 Aldrin Statistical Remults for Aquatic Species on RMA in 1989 Page I of 2

ITotal # Total# ininum Muxinmi USPWS USFWS USFWS
Dtctewd Detectd emt Geometric Geometric mt

of into of Samph Cone (jg& comw (ji4W Mkmi' VarianIce' Si Dev'UCUP-BSA 10 0 4 BCRL BCRL NA NA NA

AllRM CP-S~ 0 4 CR BRL NA NA
Cnrl0 NNANA NA NAICNIP4SAI 10 3 0034 M0934 NC NC NC
Al MACp-Ss 1 .03 &94 NC NC NC

ConrlH- BR BR NA NA NA

CMP-BSA 6 3
7 ** 3

All RMA CMP-BSAs 6
Control 0 NA NA NA NA NA

:0VO- CM-BM lBCL UR N N N
CUP-BSA 6 0 3 BCRL BCRL NA NA NA

7RMABR BR NA NA NA
CoAllAMFBs 0 5 CL BR NA NA NA
Cntrol 0 N N AAN
ASll -M Cpike 0 N N AAN

control 0 3 BCRL BCRL NA NA NA

CMP-BSA 6 0 2 BCRL BCRL NA NA NA
70 4 BR CL NA NA NA

All-BSA 6M-B~ 0 6 3CR!. BCRL NA NA NA
Cnrl0 5 BR CL NA NA NA

AUP-BA 60P-BSR BCs NA NA NA
Cnrl0 6 BCRL BCRL NA NA NA

All RMA CUP-BSAs 0 2 BCRL BCRL NA NA NA
Control 0 6 BCRL BCRL NA NA NA

L~pU -clugil
CMP-DSA 6 0 2 BCR]. BCRL NA NA NA

7J M CPB~ 0 2 BCRL BCRL NA NA NA
8oto 0 5 3CR]. BCRI. NA NA NA

AUP-BA C6-B~ 0 15 3CRL BCRL NA NA NA
7 oto 0 5 BCRL BCRL NA NA NA

'ma* USFWS SeometziC mean includes non hits and assigns them a value equal to one-half of the lower CRI, descriptive
statistics am calculated only when 50% or more of the samples are hits.I "*Sample analysis has been delayed pending completion of laboratoty certification.

BCRL - Sits eamined with aidrin concentrations below lower certified reporting limit of 0. 103 p&gg (MRI) or
0.013 jrgl (ESE) for animal tissue and 0.0663 pftj (MRI) for plant tissue.

NA = Not applicable.I NC - number of delections wene less than 50% of the sample size and & mean was not calculated.



Table 4.2-1 Aldrin Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Total # Tolal # iimam Maximum USFWS USFWS USFWS
Detected Detected Genmeic Geemetrw i Cueom

bof late ofSanv Coe(jzgM) Coac 4(/g) kMan* Variance* Sid DevI bfSA-bmre

CMP-BSA 6 0 5 BCRL BCRL NA NA NA
7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

NLAN- plaakow
CMP-BSA 6 ** 5

7 ** 5
8 ** 5

All RMA CMP-BSAs 15
Control ** 5

POND -ameican podwed
CMP-BSA 6 ** 4

7 ** 4

All RMA CMP-BSAs 12
Control 5

POPE -sego podwed
CMP-BSA 6 ** 3

7 0* 3
8 ** 3

All RMA CMP-BSAs 9
Control ** 5

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics me calculated only when 50% or more of the samples are hits.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sites examined with aldrin concentrations below lower certified reporting limit of 0. 103 p'gg (MRI) or
0.013 patg (ESE) for animal tissue and 0.0663 Wzg/g (MRI) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.

I
I
I
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I
I



" I, :

U Table 4.2-2 Diekdin Statistical Results for Aquatic Species on RMA in 1989 Page I of 2

I Total# Tood Iadamm Maximum US1WS USFWS USFWS
Defteled Deatmed Oeoanuztc Genom c Geoumuic

- a fMa of SMa e Come"l C-mcawg) Mea* VadUce* Sit D'v*

CMP-BSA 10 4 4 0.204 0.571 0349 1.24 1.59
All RMA CMP-BSAs 4 4 0.204 0.571 0349 1.24 1.59

Contru 0 NA NA NA NA NA
ANFL-_mllmd

CMP-BSA 10 3 3 0.0697 3.81 0374 74.5 7.97

AD RMA CMP-BSAs 3 3 0.0697 3.81 0374 74.5 7.97
Control 0 7 DCRL BCRL NA NA NA

CEDE- comonU
CUC-BSA 6 ** 3

7 ** 3
All RMA CMP-BSAs 6

Control 0 NA NA NA NA NA
CHVO -Itldei C dP-BSA 6 3 3 0.895 1.37 1.07 1.05 1.25

8 2 2 0.154 1.14 0.419 7.42 4.12

All RMA CMP-BSAs 5 5 0.154 1.37 0.734 2.20 2.43
Control 0 NA NA NA NA NA

I ESLU- pft

All RMA CMP-BSAs 0 NA NA NA NA NA
Control 0 3 BCRL BCRL NA NA NA

IlUAM- coa
CMP-BSA 6 2 2 0.0202 0.101 0.0452 3.65 3.12

7 4 4 0.106 0.176 0.130 1.05 1.25
All RMA CMP-BSAs 6 6 0.0202 0.176 0.0916 1.80 2.15

Control 0 5 BCRL BCRL NA NA NA
IC3 and "M - llhed

CMP-BSA 6 1 1 0.155 0.155 0.155 1.00 1.00

5 2 5 0.0350 0.0402 NC NC NC
All RMA CMP-BSAs 3 6 0.0350 0.155 0.00823 152 9.40
Control 0 6 BCRL DCRL NA NA NAUFU - Catfish
CMP-BSA 6 2 2 0.0504 0.0910 0.0677 1.19 1.52
All RMA CMP-BSAs 2 2 0.0504 0.0910 0.0677 1.19 1.52
Control 0 5 BCRL BCRL NA NA NA

I Te USFWS geomnetric memn inludm on bits and asgais them a value equal n oe-half of do lower CIU. desaiive
stemdstca e mccliaed only when 50% or mre of die snples m hIt.
**Sni aaldyus has been deaW pending cony don of lahrs cerdficaion.
BCRL - Sit inadned with dleldda concenuaom below lower ortifled nporting limnt of 0.0840 g/g (MRI) orI O.l p/s (ESE) for minua dsae and 0.0592 g/P (WOI) for plant d--e.
NA - No qVai e.
NC - mmber of deeiom were less thm 50% of the mpule axm d a men wa nm cacukaI



Table 4.2-2 Dieldrin Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Total# Total # Maimninm Maximum USFWS USFWS USFWS

Detected Detected Geoa.*ric Geometric Geometric
of lits of Samples Co g Coac(pg/g) Men* Variance* Sid Dev*

CMP-BSA 6 2 5 0.0194 0.0258 NC NC NC
7 5 5 0.0486 0.981 0.154 4.18 3.31

8 4 5 0.0348 0.990 0.0463 384 11.5

All RMA CMP-BSAs 11 15 0.0194 0.990 0.0298 235 10.3
Control 0 5 BCRL BCRL NA NA NA

MISA- bas
CMP-BSA 6 4 5 0.0224 0.0537 0.0181 12.9 4.95

7 5 5 0.0616 0.533 0.161 2.04 2.33
8 5 5 0.0216 0.132 0.0588 1.54 1.93

All RMA CMP-BSAs 14 15 0.0216 0.533 0.0556 6.77 3.99
Control 0 5 BCRL BCRL NA NA NA

MAN - -lnko
CMP-BSA 6 ** 5

7 **5
8 5

All RMA CMP-BSAs ** 15

Control ** 5

POND - ame m poodweed
CMP-BSA 6 ** 4

7 ** 4
8** 4

All RMA CMP-BSAs ** 12

Contra ** 5
POPE - sago podweed

CMP-BSA 6 ** 3
7 ** 3

8 ** 3
All RMA CMP-BSAs ** 9
Control 5

'The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL: descriptive
statistics we calculated only when 50% or more of the samples are hits.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL - Sites exanined with dieldrin concentrations below lower certified reporting limit of 0.0840 tg/g (MRI) or
0.018 pX/g (ESE) for animal tissue and 0.0592 'g/8 (MRI) for plant tissue.

NA = Not applicable.
NC - number of detections were less than 50% of the sample size and a mean was not calculated.

U
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ITable 4.2-3 Endrin Statistical Results for Aquatic Species on RMA in 1989 Page I of 2

IToal 0 TOW # Milldam Maxinuan USPWS USFWS SW
Detecbd Deetd Umntd Gwwd Gemeutric

I MDI.-bu wke t of t of Surqie Cams 4"g Cone (JWg) MeIOW Vadnm Sid Dv*

CMP-B1SA 10 0 4 9CR!. BCRL NA NA NIA
All RMA CUP-BSAs 0 4 9CR!. BCRL NA NA NAUcontro 0 NA NA NA NA NA

ANWL - nuflad

CMP-BS 10 1 3 0.104 0.104 NC NC NC

Al AIRMA CMP-BSAs 1 3 0.104 0.104 NC NC NC

Cnrl0 7 BCR!. CR!. NA NA NA

ICMP-BSA 6 3
7 ** 3

All RMA CMP-BSAs 6IControl 0 NA NA NA NA NA
CHVO - kifdeer

CMP-BSA 6 3 3 0.0714 0.195 0.111 1.30 1.67
8 0 2 BCR!. BCRL NA NA NAIAll RMA CMP-BSAs 3 5 0.0714 0.195 0.0177 634 12.7

ESLU -piks

AflRMA MP-BSAs 0 NA NA NA NA NA
Control 0 3 BCR!. BCRL NA NA NA

FUJAM - coat

CMP-BSA 6 0 2 BCRL BCRL NA NA NA
7 0 4 BCR!. BCR!. NA NA NA

ADl RMA CMP-BSAs 0 6 BCR!. 9CR!. NA NA NA

Control 0 5 9CR!. BCRL NA NA NA
10ad lad4E- ballikad

CUP-BSA 6 0 1 BCRL BCR!. NA NA NA

a 0 S 9CR!. 9CR! NA NA NA
All RMA CMP-BSAs 0 6 9CR!. 9CR!. NA NA NA3control 0 6 ECRL 9CR!. NA NA NA

CMP-BSA 6 0 2 BCRL BCR!. NA NA NA
All RMA CMWP-BSAs 0 2 9CR!. BCR! NA NA NA

CO010 5 9CR!. BCRL NA NA NA

Th USFWS geometric mian Includes nom hits and assigns them a value equal to one-half of the lower (Rtl, descriptive
statistics am calculated only when W01 orm ofm do sample; an hits.

NA = Not appicable.I ~ ~NC a ume of dseections wona ss than 50% of the sample ize and a mean was not calculated.



Table 4.2-3 Endrin Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Total# Total# WInimom Maximum USFWS USFWS USFWS

D Geoetric Geomtic Geometr

of Mt1 of Sanple coae(z) cow(S) .Me* Variane Sd Dev*IJLEMA- blueil
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 DCRL BCRL NA NA NA

8 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NAIMSA- bm
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 1 5 00478 0.0478 NC NC NC
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 15 0.0478 0.0478 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

PLAN - planban
CUP-BSA 6 ** 5

7 ** 5
8 5

All RMA CMP-BSAs 15
Conwol ** 5

POND - amecrapoodweedI CMP-BSA 6 ** 4
7 ** 4

8** 4

All RMA CMP-BSAs ** 12
Control ** 5

POM - sagpoowe
CMP-BSA 6 ** 3

7 3

8 3

All RMA CMP-BSAs * 9
Control 53 f*he USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRI descriptive

statistics are calculated only when 50% or moe of the samples are hits.
*Sample analysis has been delayed pending completion of laboratoy certification.
BCRL = Sims examined with endrin concentrations below lower certified reporting limit of 0.0740 Wg/g (MRI) or
0.036 W&g/g (ESE) for aninl tissue and 0.0465 pa/g (MRI) for plant tissue.

NA - Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.

I
I



Table 4.2-4 DDT Statistical Results for Aquatic Specier ,n RMA in 1989 Page I of 2

I Toal Total# lInimum Maximum USFWS USFWS USFWS
Detected Detected Geometric Geometric Geometric

ofIflts ofSaawles Comec ( Coic 4JWg/g) Mea Variance* Sid Dev*

ANDI - hlue-winged teal
CMP-BSA 10 0 4 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 4 BCRL BCRL NA NA
Control 0 NA NA NA NA NA

ANIPL- mllad

CMP-BSA 10 0 3 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 3 BCRL BCRL NA NA NA
Coatw 0 7 BCRL BCRL NA NA NA

CEDE - cocata

CMP-BSA 6 3

7 ** 3
All RMA CMP-BSAs 6 6
Control 0 NA NA NA NA NA

CHVO - klllde

CMP-BSA 6 2 3 0.955 1.22 0.106 10100000 55.8
8 0 2 BCRL BCRL NA NA NA

All RMA CMP-BSAs 2 5 0.955 1.22 NC NC NC
Control 0 NA NA NA NA NA

ESLU-pi~z

All RMA CMP-BSAs 0 NA NA NA NA NA
Control 0 3 BCRL BCRL NA NA NA

FUAM - coot
CMP-BSA 6 0 2 BCRL BCRL NA NA NA

7 0 4 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 6 BCRL BCRL NA NA NA

Contro 0 5 BCRL BCRL NA NA NA
-CNE nd ICMB - bidohle

CMP-BSA 6 0 1 BCRL BCRL NA NA NAI 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 6 BCRL BCRL NA NA NA
Contrlu 0 6 BCRL BCRL NA NA NA

IM - Ca11
CMP-BSA 6 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA

Control 0 5 BCRL BCRL NA NA NA

*Thw USFWS geometric mean includes non bits and assigns them a value equal to one-half of die lower CRL; descriptive
statistics e calculated only when 50% or move of the samples we hits.

**, mlfe aaysis has been delayed pending completon of labrr certification.BCR ias anva&med with DDT coneeatlons below lower cerifed repoing limit of 0.118 pgg (MRI) or
0.132 t aOly) fr animal dlase and 0.0753 petig (MRI) for plant cat n.

INA -Notaplca

lNC = number of detections were less tham 50% of the sample size and a mean was not calculated.

I
I



Table 4.2-4 DDT Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Total# TotWl # Minimum Maximum USFWS USFWS USFWS

Detected Detected Geometric Geometric Geomettic

of lits of Snples Cnc (pw Conc (O/) Mean* Variance* Si Dev*
LEMA - bluegil

CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA

8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA

Contral 0 5 BCRL BCRL NA NA NA

iUISA- bass

CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA

Control 0 5 BCRL BCRL NA NA NA
PLAN - -eibo

CMP-BSA 6 ** 5
7 ** 5

8 5

All RMA CMP-BSAs ** 15
Control *

POND - american pondweed
CMP-BSA 6 4

7 **4

8 4

All RMA CMP-BSAs ** 12
Control 5

POPE - sego pdwed
CMP-BSA 6 ** 3

7 ** 3

8 3

All RMA CMP-BSAs * 9
Control ** 5

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics are calculated only when 50% or more of the samples are hits.
"Sample analysis has been delayed pending completion of laboratory certification.

BCRL = Sites exanined with DDT concentrations below lower certified poting limit of 0.118 Wig/g (MRI) or
0.132 pgtg (ESE) for animal tissue and 0.0753 Wtg/g (MRI) for plant tissue.

NA = Not applicable.

NC a number of detections were less than 50% of the sample size and a mean was not calculated.

I
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I Table 4.2-5 DDE Statistical Results for Aquatic Species on RMA in 1989 Page I of 2

I Total # Total # Nfinimum Maximum USFWS USFWS USFWS
Detected Detected Geometric Geomtric Gcomictric

A of Iits of Sampes Cone (peg) Cone, (iJg) Mean* Vaiance* Std Dev*I ~ ANDI - blue-winged teal

CMP-BSA 10 2 4 0.105 0.127 0.0107 1940 15.7
Al RMA CMP-BSAs 2 4 0.105 0.127 0.0107 1940 15.7

Contrl 0 NA NA NA NA NA
ANPL- mllad

CMP-BSA 10 1 3 0.101 0.101 NC NC NC

AD RMA CMP-BSAs 1 3 0.101 0.101 NC NC NC
Control 6 7 0.0668 0.146 0.0459 19.4 5.59

CEDE- coontail

CMP-BSA 6 ** 3
7 ** 3

All RMA CMP-BSAs ** 6
Control 0 NA NA NA NA NA

CHVO - kildeer

CMP-BSA 6 3 3 2.56 28.8 7.02 4.88 3.52
8 2 2 0.283 3.70 1.02 27.2 6.16

All RMA CMP-BSAs 5 5 0.283 28.8 3.25 15.4 5.22
Control 0 NA NA NA NA NA3 ESLU -pik
All RMA CMP-BSAs 0 NA NA NA NA NA
Control 0 3 BCRL BCRL NA NA NA

FUAM - coot

CMP-BSA 6 1 2 0.230 0.230 0.0150 2870000 47.3
7 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 1 6 0.230 0.230 NC NC NC

Control 0 5 BCRL BCRL NA NA NA
ICNB mad ICMB - buffiead

CMP-BSA 6 1 1 0.425 0.425 0.425000 1.00 1.00
8 0 5 BCRL BCRL NA NA NA

All RMA CMP.BSAs 1 6 0.425 0.425 NC NC NC
Control 0 6 BCRL BCRL NA NA NA

IIOU - caffish
CMP-BSA 6 2 2 0.135 0.209 0.168 1.10 1.36
All RMA CMP-BSAs 2 2 0.135 0.209 0.168 1.10 1.36

Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics ar calculated only when 50% or more of the samples ae hits

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sites exarined with DDE concentrations below lower cettified reporting limit of 0. 100 Wtg/g (MRI) or
0.063 Jpfg (ESE) for animal tissue and 0.0416 pg/g (MRI) for plant tissue.

NA a Not applicable.
NC - number of detections wre less than 50% of the sample size and a mean was not calculated.

I
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Table 4.2-5 DDE Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Tod # TOad# baimum MaxNinum USFWS USFWS USFWS
Deeced Detected Geometri Gemetic Geometri

of l-ts of Sam*= Coac (") Come(jik) Mean* Vauiance Sid Dev
LEA - bluegill

CMP-BSA 6 0 5 BCRL BCRL NA NA NA
7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

MISA - bass
CMP-BSA 6 4 5 0.0958 0.165 0.0503 131 9.10

7 3 5 0.112 0.164 0.0195 1740 15.4

8 4 5 0.0795 0.104 0.0355 56.0 7.44
All RMA CMP-BSAs 11 15 0.0795 0.165 0.0327 126 9.02
Control 0 5 BCRL BCRL NA NA NA

PLAN - -dnkoI t_'
CMP-BSA 6 ** 5

7 ** 5

8 **5

All RMA CMP-BSAs ** 15
Control 5

POND - american pondweed
CMP-BSA 6 ** 4

7 **4

8 ** 4

All RMA CMP-BSAs 12
Control ** 5

POPE - sego podweed
CMP-BSA 6 ** 3

7 ** 3
8 ** 3

All RMA CMP-BSAs ** 9
Control ** 5

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics am calculated only when 50% or more of the samples are hits.

**Sample analysis has been delayed pending completion of laboratory certification.

BCRL = Sites exanined with DDE concentrations below lower certified reporting limit of 0.100 Wtg/g (MRI) or
0.063 pgg (ESE) for animal tissue and 0.0416 p/g (MI) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.I
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Table 4.2-6 Arsenic Statistical Results for Aquatic Species on RMA in 1989 Page 1 of 2

Total # Total # hnimumn Maximum USFWS USFWS USFWS
Deted Detected Geometric Geometric Geometric

of sts of Samples Cone (W/g) Cone (jg/g) Mea* Vaiance* Sid Dev*

ANDI - blue-winged teal
CMP-BSA 10 0 4 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 4 BCRL BCRL NA NA NA
Control 0 NA NA NA NA NA

ANIL- malad
CMP-BSA 10 0 3 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 3 BCRL BCRL NA NA NA
Control 0 7 BCRL BCRL NA NA NA

CEDE - cootal
CMP-BSA 6 1 3 0.443 0.443 NC NC NC

7 0 3 BCRL BCRL NA NA NA
All RMA CMP-BSAs 1 6 0.443 0.443 NC NC NC
Control 0 NA NA NA NA NA

CHVO - kildeor
CMW-BSA 6 0 3 BCRL BCRL NA NA NA

8 0 2 BCRL BCRL NA NA NA
All RMA CUP-BSAs 0 5 BCRL BCRL NA NA NA
Contrl 0 NA NA NA NA NA

ESLU -pdkn

All RMA CMP-BSAs 0 NA NA NA NA NA
Contr 0 3 BCRL BCRL NA NA NA

FUAM-coot

CMP-BSA 6 0 2 BCRL BCRL NA NA NA
7 0 4 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 6 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

ICNE and ICMB - bullhead
CMP-BSA 6 0 1 BCRL BCRL NA NA NA

8 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 6 BCRL BCRL NA NA NA
Control 0 6 BCRL BCRL NA NA NA

IlCU - catfish
CMP-BSA 6 0 2 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 2 BCRL BCRL NA NA NA
Control 1 5 2.42 2.42 NC NC NC

LEMA - bluegM
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

MISA - buss
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics ae calculated only when 50% or mote of the samples are hits.

BCRL = Sites examined with arsenic concentrations below lower certified reporting limit of 0.438 pg/g (MRI) or
0.25 pg$ (ESE) for animal tissue and 0.250 Itgfg (MRI) or 0.25 pg/g (ESE) for plant tissue.

NA f Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.

I
I



I
Table 4.2-6 Arsenic Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Total # Totl # bEnimum Mkizu USFWS USFWS USFWS
Detected Gemtric Geometrc Geomeic

of Iits of Sampl Cm Og) Ceic (WS/) bM= Vaiancce SidDev*PLAN - plaum

CMP-BSA 6 5 5 0.459 0.644 0.546 1.02 1.16
7 1 5 0.400 0.400 NC NC NC

8 1 5 0.429 0.429 NC NC NC
All RMA CMP-BSAs 7 15 0.400 0.644 NC NC NC
Control 5 5 0.565 0.875 0.648 1.03 1.19

POND - ameuican pondw e
CMP-BSA 6 1 4 0.446 0.446 NC NC NC

7 0 4 BCRL BCRL NA NA NA
8 4 4 0.397 0.685 0.527 1.05 1.25

All RMA CMP-BSAs 5 12 0.397 0.685 NC NC NC
Control 5 5 0.413 1.56 0.719 1.35 1.73

POP - sego pdwed
CMP-BSA 6 3 3 0.521 0.805 0.614 1.06 1.27

7 0 3 BCRL BCRL NA NA NA
8 3 3 0.462 790 1.10 2-34 2.52

All RMA CMP-BSAs 6 9 0.462 2.90 0.438 3.24 2.96
control 0 5 BCRL BCRL NA NA NA

*Ile USFWS geometric iman includes non bits and assigns them a value equal to one-half of the lower CRL, descriptive
statistics wre calculated only when 50% or mome of the samples are hits.

BCRL = Sites examined with asenic concentrations below lower certified reporting limit of 0.438 ltg/g (MRI) or
0.25 Wig/g (ESE) for animal tissue and 0.250 lig/g RI) or 0.25 /g (ESE) for plant tissue.

NA = Not applicable,

NC = number of detections were less than 50% of the sample size and a mean was not calculated.



Table 4.2-7 Mercury Statistical Results for Aquatic Species on RMA in 1989 Page I of 2

Total I Total # nimum Maximum USFWS USFWS USFWS
Detected Dcbeftd Geomieric Geometric Geonetric

of lats of Sanples Coc(Pa/g) CoeucQjg) M Variance Std Dv*
ANDI - blue-winged ted

CMP-BSA 10 4 4 0.0816 0.338 0.166826 1.57 1.96
All RMA CMP-BSAs 4 4 0.0816 0.338 0.166826 1.57 1.96
Control 0 NA NA NA NA NA

ANPL- mallard
CMP-BSA 10 2 3 0.0882 0.242 0.0644 9.67 4.51
All RMA CMP-BSAs 2 3 0.0882 0.242 0.0644 9.67 4.51

Conuo 6 7 0.0528 0.0769 0.0484 1.45 1.84

CEDE- eoam1l
CMP-BSA 6 0 3 BCRL BCRL NA NA NA

7 0 3 BCRL BCRL NA NA NA
All RMA CMP-BSAs 0 6 BCRL BCRL NA NA NA

Control 0 NA NA NA NA NA

I CHVO - killdeer
CMP-BSA 6 3 3 0.0832 0.105 0.0965 1.02 1.14

8 1 2 0.109 0.109 0.0369 10.4 4.62

All RMA CMP-BSAs 4 5 0.0832 0.109 0.0657 2.39 2.54

Control 0 NA NA NA NA NA

LSLU - PIm
All RMA CMP-BSAs 0 NA NA NA NA NA
Control 3 3 0.0837 0.162 0.114601 1.12 1.39

FUAM- coot
CMP-BSA 6 2 2 0.0571 0.0834 0.0690 1.07 1.31

7 3 4 0.0538 0.0596 0.0378 1.87 2.20

Al RMA CMP-BSAs 5 6 0.0538 0.0834 0.0462 1.62 2.01

Contro 4 5 0.0674 0.137 0.0562 2.21 2.44

ICMR and ICIAE - buMlihead

CMP-BSA 6 1 1 0.264 0.264 0.264 1.00 1.00

8 5 5 0.0551 0.0863 0.0688 1.03 1.19

All RMA CMP-BSAs 6 6 0.0551 0.264 0.0860 1.39 1.77

Control 0 6 BCRL BCRL NA NA NAI CM- a 0sh

CF-BSA 6 1 2 0.0640 0.0640 0.0283 3.79 3.17
ADl RMA CMP-BSAs 1 2 0.0640 0.0640 0.0283 3.79 3.17

Control 2 5 0.0637 0.142 NC NC NC

*Th USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL, descriptive
stsistics w calculated only when 50% or more or the samles are hits.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sits examined with mercury concentrations below lower certified reporting limit of 0.0463 ptg/8 (MRI) or
0.05 pfg (EME) for amnimal tissue and 0.0574 pga8 (MRI) or 0.05 pg (ESE) for plant tissue.

NA -Not applicbl3 NC - numr of detectiom wern less than 50% of the sample size and a mean was not calculated.
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Table 4.2-7 Mercury Statistical Results for Aquatic Species on RMA in 1989 Page 2 of 2

Tad # Tal # banbnu Maximumd USFWS USFWS USPWSI Detected Geomeri Gem Geomeruic
of lft of Samples Can "( Come o/") Mmm* Variance Sd Dev*

LNIA- b-negl
CMP-BSA 6 5 5 0.0572 0.138 0.0843 1.11 1.38

7 4 5 0.0610 0.202 0.0617 2.75 2.73

8 5 5 0.0708 0.205 0.131 1.21 1.54

All RMA CMP-BSAs 14 15 0.0572 0.205 0.0879 1.61 1.99
Control 5 5 0.0559 0.177 0.0929 1.23 1.58

MISA- bas

CMP-BSA 6 5 5 0.223 0.303 0.260 1.02 1.13
7 5 5 0.0615 0.570 0.175 1.94 2.26
8 5 5 0.106 0.241 0.160 1.10 1.35

All RMA CMP-BSAs 15 15 0.0615 0.570 0.194 1.30 1.68
Control 5 5 0.0703 0.980 0.142 3.36 3.01

PAN - -lakon
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
a 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA

Control 0 5 BCRL BCRL NA NA NA

POND - asmcan pondweed
CUP-BSA 6 0 4 BCRL BCRL NA NA NA

7 0 4 BCRL BCRL NA NA NA
8 1 4 0.0514 0.0514 NC NC NC

All RMA CMP-BSAs 1 12 0.0514 0.0514 NC NC NC

Control 0 5 BCRL BCRL NA NA NA
POPE - sego poodweed

CMP-BSA 6 0 3 BCRL BCRL NA NA NA

7 0 3 BCRL BCRL NA NA NA
8 0 3 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 9 BCRL BCRL NA NA NA

Control 0 5 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL descriptive
statistics are calculated only when 50% or more of the samples amc hits.

**Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sites exatmned with mercury concentrations below lower certified reporting limit of 0.0463 pg/g (MRI) or
0.05 tg/g (ESE) for animal tissue and 0.0574 pg/g (MRI) or 0.05 jag/g (ESE) for plant tissue.

NA = Not applicable.
NC = number of detections were les than 50% of the sample size and a mean was not calculated.
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I Table 42-9 Aidn .Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

Total Total# Mdinum Maxinum USFWS USFWS USFWS

Detected Detected Geonmtic Geotnefic Geometric

of noi of Samples conec (jWS) Camc (jig/) N= vauln=* Sid Dev*

AM~-1 woio feediq ceuvasaUCUP-BSA 6 0 3 BCRL BCRL NA NA NA
80 5 BR CL NA NA NA

ADRACM-Ss CR CLNA NA NA
Control 0 1 BR CLNA NA NA

AWCO - wam coluz nunvo
CMP-BSA 6 0 2 BCRL BCRL NA NA NA

7 0 4 BCRL BCRL NA NA NA
10 1 7 0.0934 0.0934 NC NC NC

All RMA CUP-BSAs 1 13 0.0934 (1.0934 NC NC NC
control 0 12 DCRL BCRL NA NA NA

APCA - priomy carnivoe
CUP-BSA 6 0 8 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 7 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 20 BCRL BCRL NA NA NA
control 0 5 BCRL BCRL NA NA NAIAPCO - paimr onue
CMP-BSA 6 ** 5

75

8 15

3 CMP-BSA 6 ** 10
7 10

S * 7
All RMA CMP-BSAs * 27
control 10

AlTA - top amo
CUP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
80 5 BCRL BCRL NA NA NA

All RitA CMP-BSMs 0 is BCRL BCRL NA NA NA
Control 0 8 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL, descriptive
statistics are calculated only when 50% or more of the samples awe hits

**Sanyk analysis has been delayed pending completion of laboratoiry certification.
BCRL =Sits examined with aidrin concentrations below lower certified reporting limit of 0. 103 WAgg (hM or
0.013 pW&/ OMS) for animal tissue and 0.0663 pagg (MR[) for plant tissue.

NA - Not applicable.

NC = number of detections were ltes than 50% of the sample uize and a mean was not calculated.



Table 4.2-10 Did"m Staistical Reslts for Aquatic Trophic Level Combinations on RMA in 1989

OTaM TOM MaW1 1mam USFWS USFWS USFWS
Deftobd Dufcted Gemetric Geometc Geomeuk3 -l oU f SMOlN CMs(p Cnicam O4/" Mea Vaince' Sb!Dev*

ARFO- bom heft t , -
CUP-BSA 6 3 3 00504 0.155 0.0892 1.37 1.75

8 2 5 0.0350 0.0402 NC NC NC
All RMA CMP-BSAs 5 a 0.0350 0.155 0.0139 96.0 8.47
Control 0 !1 BCRL BCRL NA NA NA

AWCO - wats c l nom
CMP-BSA 6 2 2 0.0202 0.101 0.0452 3.65 3.12

7 4 4 0.106 0.176 0.130 1.05 1.25
10 7 7 0.0697 3.81 0.359 4.69 3.47

All RMA CMP-BSAs 13 13 0.0202 3.81 0.191 4.58 3.43SContol 0 12 BCRL BCRL NA NA NA
APCA - ilamy ceanlvos

CMP-BSA 6 5 8 0.0194 1.37 0.0311 25100 24.1
7 5 5 0.0486 0.981 0.154 4.18 3.31
8 6 7 0.0348 1.14 0.0869 234 10.3All RMA CMP-BSAs 16 20 0.0194 1.37 0.0664 499 12.1

Control 0 5 BCRL BCRL NA NA NA

APCO - in emmy -
CMP-BSA 6 5

7 **5

All RMA CMP-BSAs ** 15
Control 5

Am - primaypduce
CMP-BSA 6 10

7** 10
8 * 7

All RMA CMP-BSAs ** 27
Control ** 10

I ATCA - top carnivor
CMP-BSA 6 4 5 0.0224 0.0537 0.0181 12.9 4.95

7 5 5 0.0616 0.533 0.161 2.04 2.32
8 5 5 0.0216 0.132 0.0588 1.54 1.93

All RMA CMP-BSAs 14 15 0.0216 0.533 0.0556 6.77 3.99
control 0 8 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assgns them a value equal to one-half of the lower CRL; descriptive
statistics are calculated only when 50% or mom of the samples am hits.

**Sanle analysis has been delayed pending completion of laboratoy certification.
BCRL = Sites examined with dieldrin concentrations below lower certified reporting limit of 0.0840 pg/8 (Mil) or
0.018 tWg (ESE) for animal tissue and 0.0592 jtgg (MRI) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.
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Table 4.2-l1 Endrin Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

Total # TotalU # nirmum Maxinmm USPWS USPWS USPWS
Detected Detected Geometric Gemtric Geometrc

at Int of Samples CMGe 4"i~ Cone ~t~) Meaa* Vadlae Sid DeWI ABO - Ib eftz homwm
CMP-BSA 6 0 3 BCRL BCRL NA NA NA

a 0 S BCRL BCRL NA NA NA
Anl RMA CMP-BSAs: 0 8 BCRL BCRL NA NA NA

control 0 11 BCRL BCRL NA NA NA
AMMO- watr colum cannivort

CMP-BSA 6 0 2 BCRL BCRL NA NA NA
7 0 4 BCRL BCRL NA NA NAI10 1 7 0.104 0.104 NC NC NC

AllRMA CMP-BSAs 1 13 0.104 0.104 NC NC NC
canto 0 12 BCRL BCRL NA NA NA

APCA - piimy carnivoreIcMP-DSA 6 3 8 0.0714 0.195 NC NC NC
7 0 5 BCRL BCRL NA NA NA
8 0 7 BCRL BCRL NA NA NA

AlRMA CMP-BSAs 3 20 0.0714 0.195 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

CMP-DSA 6 ** 5
7 ** 5

CAD-DSA C**B~s1

con" fo5CL N AN

All RMA CW-DSAs; 27CNCN

control 0 1ANAN

atitcs - o calcilared nywe

0.3 1A/ (EE 0.047 a.0478 tisu and 0.4NCa
NA No applicable.ANAN

I NC = nmbertotitsico wecled le han 50%me of the saplsz andea wahnttacustd

"SmlInls a a eae edn opeino aoaoycriiail
ICL=Slseaie ihedi ocnrtosblw oe etfe eotn ii f004 g(R)o

0.3IS( o nmltsu n .45W M[ o ln ise
NA=NtIfcbe



Table 4.2-12 DDT Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

Total # Toal # NUinimum Maimm USFWS USFWS USFWS
Detecled Detected Geomtc Geometfic Geometric

BM- feof lEts of Samples Coe (/g) Cone (g/g Ma* Variance* Sid Dev*

CMP-BSA 6 0 3 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 8 BCRL BCRL NA NA NA
Control 0 11 BCRL BCRL NA NA NA

AWCO - wow calum amnivore
CMP-BSA 6 0 2 BCRL BCRL NA NA NA

7 0 4 BCRL BCRL NA NA NA
10 0 7 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 13 BCRL BCRL NA NA NA
Control 0 12 BCRL BCRL NA NA NA

APA - primay cauivore

CMP-BSA 6 2 8 0.955 1.22 NC NC NC
7 0 5 BCRL BCRL NA NA NA
8 0 7 BCRL BCRL NA NA NA

All RMA CMP-BSAs 2 20 0.955 1.22 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

APCO - im onsm
CMP-BSA 6 5

CMP-BSA 6 ** 10

7 **5

8 **5

All RMA CMP-BSAs ** 15
Control ** 5

A1PA - dmpw arore
CMP-BSA 6 0 10

7 0 10
8 0 7

All RMA CMP-BSAs **27
Control 1* 0

ATCA - oop carnivore
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BMR NA NA NA
__8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 8 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics ae calculated only when 50% or more of the samples are hits.

- **Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sites examined with DDT concentrations below lower certified reporting limit of 0. 118 pg/g (MRI) or
0.132 pg/g (ESE) for animal tissue and 0.0753 pe,/g (MRI) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.
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Table 4.2-13 DDE Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

TOW#Total o# aI inimum Maximum USFWS USFWS USFWS

Detected Detected Geoutric Geometric GeoCmtric
of lits of Samples Cone OWg) Conc OWg) Mean* Variance* Std Dev*

ABFO - boamn feeding omaivore
CMP-BSA 6 3 3 0.135 0.425 0.229 1.40 1.78

8 0 5 BCRL BCRL NA NA NA
All RMA CMP-BSAs 3 8 0.135 0.425 NC NC NC
Control 0 11 BCRL BCRL NA NA NA

AWCO - wa column oanivowe
CMP-BSA 6 1 2 0.230 0.230 0.0150 2870000 47.3

7 0 4 BCRL BCRL NA NA NA
10 3 7 0.101 0.127 NC NC NC

All RMA CMP-BSAs 4 13 0.101 0.230 NC NC NC
Control 6 12 0.0668 0.146 0.00926 252. 10.5

APCA - primmy caruivo
CMP-BSA 6 3 8 2-56 28.8 NC NC NC

7 0 5 BCRL BCRL NA NA NA
8 2 7 0.283 3.70 NC NC NC

All RMA CMP-BSAs 5 20 0.283 28.8 NC NC NC
Control 0 5 BCRL BCRL NA NA NA

APO- -mm m
CMP-BSA 6 ** 5

7 ** 5
8 ** 5

All RMA CMP-BSAs ** 15
Control ** 5

AmPR - prmy pdum
CMP-BSA 6 ** to

7 **10
8 **7

All RMA CMP-BSAs ** 27
Control **10

ATCA - top carnivore

CMP-BSA 6 4 5 0.0958 0.165 0.0503 131. 9.10
7 3 5 0.112 0.164 0.0195 1740 15.4
8 4 5 0.0795 0.104 0.0355 56.0 7.44

All RMA CMP-BSAs 11 15 0.0795 0.165 0.0327 126. 9.02
Control 0 8 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics me calculated only when 50% or more of the sanples are hits.

*Sample analysis has been delayed pending completion of laboratory certification.
BCRL = Sites exanined with DDE concentrations below lower certified reporting limit of 0.100 Itg/g (MRI) or
0.063 ptg/g (ESE) for animal tissue and 0.0416 zg/g (MRI) for plant tissue.

NA = Not applicable.

NC = number of detections were less than 50% of the sample size and a mean was not calculated.I
I
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Table 4.2-14 Arsenic Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

Totl # Total # IMU Maximum USFWS USFWS USFWS
Detected Defected Geonetric GeoCatc Geometric

of IHit of Smnple Conc (p/g) Conc(, Og) ean* Vadance Si Dev*
ABFO - bottom feeding onnivose

CMP-BSA 6 0 3 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 8 BCRL BCRL NA NA NA
Control 1 11 2.42 2.42 NC NC NC

AWCO - waar colun omnivore
CMP-BSA 6 0 2 BCRL BCRL NA NA NA

7 0 4 BCRL BCRL NA NA NA
10 0 7 BCRL BCRL NA NA NAAll RMA CMP-BSAs 0 13 BCRL BCRL NA NA NAControl 0 12 BCRL BCRL NA NA NA

APCA -primy carnivow
CMP-BSA 6 0 8 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 7 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 20 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

APCO - prnmury onaumer
CMP-BSA 6 5 5 0.459 0,644 0.546 1.02 1.16

7 1 5 0.400 0,400 NC NC NC
8 1 5 0.429 0,429 NC NC NC

All RMA CMP-BSAs 7 is 0.400 0,644 NC NC NC
Control 5 5 0.565 0.875 0.648 1.03 1.19

APPR - primary producer
CMP-BSA 6 5 10 0.443 0.805 0.260 1.86 220

7I 0 BCRL BCRL NA NA NA
87 7 0.397 2.90 0.722 1.59 1.98

All RMA CMP-BSAs 12 27 0.397 90 NC NC NC
Control 5 10 0.413 1.56 0.300 2.67 2.69

ATCA - sop carnivore
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 8 BCRL BCRL NA NA NA

*The USFWS geometric mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics ae calculated only when 50% or more of the samples are hits.

BCRL = Sites exanined with arsenic concentrations below lower certified reporting limit of 0.438 g/g (MRI) or
0.25 tgg (ESE) for animal tissue and 0.250 tg/g (MRI) or 0.25 p'g/g (ESE) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated,

I
I
II!_ _ _



Table 4.2-15 Mercury Statistical Results for Aquatic Trophic Level Combinations on RMA in 1989

Total# To#al# Minimum Maximum USFWS USFWS USFWS
Detected Detected Geometric Geometric Geometric

of Iits of Samples Coic (OSg) Conco(Jg) Mean* Variance Sid Dev*

ABFO - bottom feeding amnivore
CMP-BSA 6 2 3 0.0640 0.264 0.0596 10.3 4.60

8 5 5 0.0551 0.0863 0.0688 1.03 1.19
All RMA CMP-BSAs 7 8 0.0551 0.264 0.0651 1.99 2.29
Control 2 11 0.0637 0.142 NC NC NC

AWCO - water column omnivoae
CMP-BSA 6 2 2 0.0571 0.0834 0.0690 1.07 1.31

7 3 4 0.0538 0.0596 0.0378 1.86 2.20
10 6 7 0.0816 0.338 0.111 3.46 3.06

All RMA CMP-BSAs 11 13 0.0538 0.338 0.0740 2.80 2.76
Control 10 12 0.0528 0.137 0.0515 1.64 2.02

APCA - primary canivore
CMP-BSA 6 8 8 0.0572 0.138 0.0887 1.07 1.30

7 4 5 0.0610 0.202 0.0617 2.75 2.73
8 6 7 0.0708 0.205 0.0911 2.45 2.58

AU RMA CMP-BSAs 18 20 0.0572 0.205 0.0818 1.73 2.10
Control 5 5 0.0559 0.177 0.0929 1.23 1.58

AFO - pray conm e
CMP-BSA 6 0 5 BCRL BCRL NA NA NA

7 0 5 BCRL BCRL NA NA NA
8 0 5 BCRL BCRL NA NA NA

All RMA CMP-BSAs 0 15 BCRL BCRL NA NA NA
Control 0 5 BCRL BCRL NA NA NA

APPR - primy producer
CMP-BSA 6 0 10 BCRL BCRL NA NA NA

7 0 10 BCRL BCRL NA NA NA
8 1 7 0.0514 0.0514 NC NC NC

All RMA CMP-BSAs 1 27 0.0514 0.0514 NC NC NC
Control 0 10 BCRL BCRL NA NA NA

ATCA - tp carivor
CMP-BSA 6 5 5 0.223 0.303 0.260 1.01 1.13

7 5 5 0.0615 0.570 0.175 1.94 2.268 5 5 0.106 0.241 0.160 1.10 1.35
ADl RMA CMP-BSAs 15 15 0.0615 0.570 0.194 1.30 1.68

Control 8 8 0.0703 0.980 0.131 2.09 2.36

*The USFWS geometic mean includes non hits and assigns them a value equal to one-half of the lower CRL; descriptive
statistics we calculated only when 50% or more of the samples are hits.

BCRL = Sites exanued with mercury concentrations below lower certified reporting limit of 0.0463 pg/g (MRI) or
0.05 Wag/g (ESE) for animal tissue and 0.0574 itg/g (MRI) or 0.05 Mg/g (ESE) for plant tissue.

NA = Not applicable.
NC = number of detections were less than 50% of the sample size and a mean was not calculated.
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