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SAMPLE COLLECTION ACTIVITIE
JLTS FOR THE WELLS G&H SUPE

AND SEDIMENT TOXICITY TESTING

RE UND SITE, WOBURN, MASSACHUSETTS

INTRODUCTION

EPA’s Office of Ecosystem Assessment with the assistance of Lockheed's
Environmental Services Assistance Team (ESAT) provided support for sediment
sampling acitivties for the Wells G&H Superfund site in Woburn, Massachusetts, and
performed acute sediment toxicity tests on sediments collected from seven locations
within the Aberjona River watershed. Some of the sarmp les collected were from the
Aberjona River itself, while others were located in wetlands or surface water bodies
associated with the river. Sampling was conducted by Metcalf and Eddy, Inc, under
contract to the USEPA. During sampling, ESAT biologists observed physical and
biological features of the area su rrounding each sample location as well as the
sediment itself, took readings of the latitude and longitude using Global Positioning
System (GPS), and photographed the areas sampled. At selected stations, ESAT took
split samples to the USEPA Office of Environmental Measurement and Evaluation
(OEME) facility in Lexington, Massa shusetts, for sediment toxicity testing.

MATERIALS AND METHODS
Field Activities

Sediment sampling took place between November 12, 1997, and November 20, 1997,
At each sampling location, ESAT took a GPS reading, made observations on the
biological features of the station and surrounding area, and took relevant photog raphs.
The sampling schedule is presented in Appendix A of this report. All information
related to field activities contained in subsequent appendices are in chronological order
unless otherwise noted.

The field notes and GPS readings are summarized in Appendix B. GPS readings were
taken at the time and location of sampling, except where otherwise indicated in the field
notes. At the conclusion of field activities, the GPS readings were downloaded and
corrected against a known position at the OEME facility in Lexington, Massachusetts.
This correction is necessary to correct field readings, because the satellite signals are
routinely scrambled for reasons of National security, and must be compared with
readings from a known point to obtain maximum accuracy.

Each sampling station and the surrounding area was p hotographed. Appendix C
~ontains the photographs of each sampling station, with the exception of station SD-15-
01, for which no photographs of acceptable quality were produced. For this station, a
summary of observations is p resented in place of photographs.

Split samples were taken at fourteen locations, as indicated in Appendix A. Not all



samples collected were utilized in the sediment toxicity tests. The samples utilizec
the sediment toxicity tests are shaded in the a ppendix. The two reference locations,
station SD-25 and Fowle Brook, represent two different habitat types. Station SD-25
was selected as a reference area for ponc samples or samples in wetland areas with
standing water. Fowle Brook was selected as a stream reference area for samples
taken in the Aberjona River itself. Table 1 presents the samples that are evaluated by

each reference area.

Table 1. Reference Locations and Associated Sa mples

Toxicity Test Samples and Reference Locations

Stream Samples with Fowle Brook as SD-10-02
Reference

S0D-12-03

SD-18-02

Pond/MWetland Samples with $D-25 as SD-07-02
Reference

SD-19-01

Samples that were split for odiment toxicity testing and chemical a nalysis were
transported to the QEME facility in Lexington, Massachusetts. There the samples were
refrigerated until the day the test was initiated. As specified in U. . EPA (1994), the
holding times did not exceed fourteen days. Chain-of-custody records were kept for all
samples and are found in Appendix D.

Laboratory Activities

The toxicity tests were performed according to procedures detailed in the ERPA OEME
Riology Section Standard Operating Procedure (SOP) N urmber 2.7, which is included
as Appendix E; and the EPA man ual, Methods for Measuring the Toxicity and
Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates

EPA/GOO/R-94/024, June 1994 (U. 8. EPA, 1 004).

Test chambers consisted of 300-ml glass beakers. The test was covered with
plexiglass to minimize evapo ration and prevent airborne particles from interfering with
the test. Eight replicates per treatment were used. Each test chamber received 100
mi of sediment, with 200 mi of overlying reconstituted culture water.
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Ten organisms were exposed to each test chamber through randomized introduction.
Test organisms were carefully pipetted, keeping the org anism completely submerged in
water from holding tray to test chamber. Only the most healthy and active organisms
were used for the test. The organisms were maintained at 23 degrees Celsius £ 1
degree in an environmental control chamber with a 16:8 hour light/dark cycle using
cool-white fluorescent lights.

Chemistry measurement of parameters such as pH, specific conductance, temperature,
and dissolved oxygen (DO) were measured for each test treatment on a daily basis.
Routine chemistry was performed on a composite of renewal waste water each
morning, and also at the beginning and end of the test period (Day 0 and Day 10).
Additionally, alkalinity, hardness, and ammonia were measured on each treatment
tested at the beginning and end of the test (Day 0 and Day 10).

Statistical analyses were conducted on organismal survival and weig ht for C. tentans
according to U.S. EPA (1994), using the Chi-square test for normality of data, and
Bartlett's and Hartley's tests for the homogeneity of variance. If the data were
determined to be non-normal, the Square Root and Arc Sine Square Root
Transformations were run to normalize the data. Steel's Many-One Rank Test and the
Wilcoxon Rank-Sum Test with Bonferroni Adjustment were then used to determine
whether organism survival in each treatment was significantly different from survival in
the controls.
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RESULTS

Hyalella azteca Toxicity Test Results

After being exposed to sediments for ten days, the toxicity test measurement endpoint
(measure of effect) for H. azteca was survival. Results of the H. azteca toxicity test are
presented in Table 2 below.

Table 2: Hyalella azteca Toxicity Test Survival Data

Number of Organisms Surviving at End of Test (out of 10 at test start)

Replicate | Artificial SD-06 sD-07 | SD-10 | SD-12 | sDh-18 | SD-19 SD-25 1 Fowle
1 Sediment Brook

1 8 10 10 9 10 3 10 10 9

2 7 9 7 9 9 4 10 10 10

3 9 10 7 10 10 10 10 10 10

4 9] 9 10 10 6 9 9 10 6

5 6 10 8 9 9 8 10 10 10

6 9 10 10 8 10 ) 8 10 10

7 8 9 8 8 9 7 8 B8 9

8 9 10 7 8 8 9 | 8 10 9

Yo 77% 86% B4% 90% 89% 73% 91% 98% 91%

Survival in the laboratory control (artificial sediment) was 77 % overall, which does not
meet the control recovery of 80% recommended in EPA guidance (U. 8. EPA, 1994).
However, the survival rate was considered sufficient to allow for interpretation of the
remaining data. Both the pond/wetland and stream reference stations, SD-25 and
Fowle Brook had high survival rates, 98% and 91% respectively. The low survival in
two replicates of sample SD-18 is most likely attributable to an ineffective method for
organism recovery and may not be due to a toxic effect.
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The normality of the data was evaluated using the Chi-square test. The Shapiro-Wilkes

test is the preferred test, however, this test cannot be used if the overall number of
replicates exceeds 50, as is the case with this test. The data passed the Chi-square
test for normality. The Harley's and Bartlett's tests for homogeneity were used to test
for homogeneity of data. The data failed this test initially, but passed following arc-
singfsquare root transformation. Finally, Steele’s Many-One Rank Test was used to
determine whether any samples differed significantly from their respective reference
sample.

The data for samples SD-10, SD-12, and $SD-18 were compared with the Fowle Brook
stream reference. No statistically significant difference in survival was found between
test samples and the reference sample. The data for samples SD-07 and SD-19 were
compared with the pond/wetland reference station SD-25. The two wetland samples
were not found to differ significantly from the reference sample.

Chironomus tentans Toxicity Test Results

The C. tentans test endpoints pertain to survival and growth. Specifically, evaluation of
test data involves determining whether the percent survival and the mean organism
weight at the end of the test differ significantly between each sample a n('l n n
appropriate control. The C. tentans survival data are presented in Table 3.
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Table 3: Chironomus tentans Toxicity Test Survival Data

Number of Organisms Surviving at End of Test (< ut of 10)
Replicate | Artificial SD-06 | 8D-07 | SD-10 |SD-12 | SD-18 | SD-19 | SD-25 Fowle
Sediment Brook
1 10 10 10 8 7 9 10 9 0
2 9 9 10 9 9 B 9 10 10
3 10 10 9 9 7 10 10 9 6
4 10 10 9 10 8 7 8 10 10
b 9 9 ] 9 10 8 8 10 10
6 9 9 10 10 9 10 7 9 10
7 9 10 8 9 7 9 10 9 4
B 9 9 | 9 8 10 7 8 10 1
% 94% 95% 92% 90% 84% 85% 88% 95% 66%
Survival

The C. tentans tests met the survival threshold of 70% 1 for the laboratory control
recommended in U.S. EPA (1994). The data for the C. tentans test were evaluated in
the same manner as the H. azteca test. Overall, survival was high for this species.
Fowle Brook had the lowest survival. Using this reference station as a control for
samples SD-10, SD-12, and S$D-18, no statistically significant difference was found
between the reference and the other samples. Using SD-25 as a control for the
pond/wetland stations, samples SD-7 and SD-19 did not differ significantly from the
reference sample either.

In general, the C. tentans test produced survival results that conform to test
acceptability standards. The survival data do not indicate an acute lethal effect
associated with any of the sample locations. The reference stream station, Fowle
Brook had variable survival among replicates. Whether this was due to a toxic effect or
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to physical or chemical characteristics of the sediment, may become more clear when
the analytical chemistry results become available. The C. tentans growth cata are
presented in Table 4 below.

Table 4: Chironomus tentans Toxicity Test Growth Data
Arificial | $D-06 | SD-07 | SD-10 | 8D-12 | 8D-18 | SD-19 SD-25 | Fowle
Sediment | Brook
Replicate Average (arithmetic mean) Weight of Organisms at End of Test (milligrams)
|
1 0.33 0.76 078 | 0.68 0.79 0.83 0.57 1.07 0
2 0.39 0.61 0.92 0.64 0.53 0.80 0.66 .98 0.92
3 | 0.34 0.58 0.90 0.70 0.58 0.66 0.62 1.16 1.18
4 0.49 0.70 0.92 0.51 0.71 0.83 0.54 0.75 1.08
4] 0.62 0.69 0.80 0.56 | Q.70 0.70 | 0.66 1.30 0.88
3] 0.64 0.61 0.92 0.53 0.73 0.86 0.96 1.32 0.97
7 0.53 0.52 0.78 0.60 0.74 0.88 0.58 0.77 1.38
\\\\\ 8 - 0.61 0.60 0.52 0.66 112 | 0.94 0.64 1.03 1.0
Mean 048 | 063 0.82 0.61 0.74 0.82 0.65 1.05 1.05
Weight
| for
Sample
(mg)

The t'|1'c)wth data showed more variability than the survival data, ( see Discussion
section). The growth data were evaluated in the same manner as the survival data.
Using Fowle Brook as a stream reference, sample SD-10 (one of three stream
samples) had significantly lower growth than the reference station. Using SD-25 as a
reference, Stations SD-6 and SD-19 (two of three pond/wetland samples) had
significantly lower growth than the reference. It should be noted, however, that all
samples except the laboratory control (artificial sediment) met or exceeded the
minimum growth guideline of 0.60 milligrams for reference samples recommended in
U.S. EPA (1994).




DISCUSSION

The criterion for test acceptance recommended in EPA (1994) for C. tentans survival is
70%. The laboratory control (artificial sediment) survival rate was 93.8%, while the
pondiwetland field reference location SD-25 (Horn Pond) location exhibited a 95%
survival rate. All other survival rates were greater than 80% at each location except
the stream field reference, Fowle Brook, which had 66% survival. The cause for this
lower survival rate for C. tentans is unknown. The results of chemical analyses for this
sediment have not yet been compared to the survival rates since the chemical analyses
were not available during the time in which this report was generated. The location
was situated in a depositional area with no evident pollution sources and no visible
disturbances to the brook and its associated habitat. Statistical analyses (Appendix G
were conducted on the results and it was found that there were no significant adverse
effects when either the lab control (artificial sediment) or the field reference samples
(SD -25 and Fowle Brook) were used as the control.

The growth data for C. tentans showed more variability than the survival data. The
growth data were evaluated in the same manner as the survival data. Using Fowle
Brook as a stream reference, sample SD-10 had significantly lower growth than the
reference station. Using SD-25 as a pond/iwetland reference, Stations SD-6 and SD-
19 had significantly lower growth than the reference sample. Whether this lower growth
constlitutes a chronic effect is questionable considering that both samples slightly
exceeded the minimum growth guideline recommended in U.S. EPA (1994) for a
reference sample. Fowle Brook was a marginal location with respect to survival of C.
tentans, however the growth rate was exceptional and equal to that of the pond/wetland
field reference location SD-25 (Horn Pond) location.

It is possible that the significantly reduced growth noted is due to contaminants
inhibiting the growth at these locations. It is also possible that there are physico-
chemical characteristics of the ¢ .eed\irrncwnn' such as total organic carbon (TOC) and grain
size influencing the bicavailability of sediment-contaminants and growth of these
organisms. Although samples SD-6 and SD-19 showed significantly lower growth than
the u-1ft'|rn=='rn,ra station, their averages of 0.63 and 0.61 milligrams per organism,
respectively, still met the recommended minimum weight for a control sample according
to EPA guidance (U. S. EPA, 1994). Therefore the chronic effect, if present, may be
slight.

The lowest growth of C. tentans was exhibited in the artificial secliment treatment
(laboratory control), may have been the result of low dissolved oxygen (DO) since the
final day's DO readin g was 2.5 mg/L. which is below the 40% minimum saturation
recommended by U. 8. EPA (1994).

The criterion for test acceptance according to EPA 1994 for H. azteca is 80%.survival
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The laboratory control (artificial sediment) survival rate was 77% and therefore slightly
below this criterion. In comparison, the two field reference locations, SD -25 & SD-FB
had survival rates of 98% and 91%, respectively. In fact, all other locations had survival

rates greater than 80% except SD-18, with 73% survival.

It should be noted that the low recovery in certain replicates of sample SD-18 are
probably attributable to an ineffective recovery method used on these replicates, rather
than to toxicity. Also, the low recovery of H. azteca in the laboratory control may be
attributable to a low (1.2 mg/L) DO concentration on Day 9 of the test. Feeding was
suspended at this point and the DO rebounded but the drop in DO may have negatively
affected the organisms.

CONCLUSIONS

The H. azteca test did not indicate any toxicity associated with the samples from the
Aberjona River watershed. Although the laboratory control sampie did not conform to
test acceptability guidelines presen in the EPA sediment evaluation manual (U.S.
EPA , 1994), its survival rate of 77% , rather than the required 80%, and the high
survival rates for field reference samples provides justification for a full interpretation of
results. None of the samples included in the toxicity test were acutely toxic to H.
azteca.

Similarly, none of the samples had a lethal effect on C. tentans. For this species,
however, the growth endpoint was evaluated in addition to the survival endpoint.
Samples SD-10, SD-6, and SD-19 showed growth of C. tentans larvae that differed
significantly in qmwtlhl from their respective field reference samples. It is |’Jr'['l";";”b>|1"' 1th:an'
the significant growth effects noted are due to contaminants inhibiting the organisms
growth at these locations. It is also possible that there are physico-chemical
characteristics of the .=.Ekch|m|u|n» such as total organic carbon (TOC) and grain size
influencing the growth of these organisms. The growth average in the two reference
samples was very high (mean of 1.05 mg per organism in both samples). The growth
average in samples SD-6 and SD-19 had averages of 0.63 and 0.61 milligrams per
organism, respectively, both of which exceed the minimum recommended weight of
0.60 mg for a control sample (U.S. EPA, 1894). Therefore the chronic effect, if present,
may be minimal.

The possible inhibitory effect on growth of C. tentans from samples SD-10, SD-6, and
F y g

SD-19 should be reevaluated when the analytical chemistry results become ::Wclhl::lli)‘iib4.
Otherwise, no acute toxicity was observed to either species in this test.

REFERENCE
U.S. Environmental Protection Agency (U.S. EPA). 1994. Methods for Measuring the

Toxicity and Bioaccumulation of Sediment-associated Contaminants with Freshwater
Invertebrates. EFAGO0/R-94/024.
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APPENDIX A
Sadiment Sampling Schedule
Wells G and IP'I,..‘\I"NI’m:»Ibu_l rn Massachusetts

November 11, 1997 through November 20, 1997



BRI
Wells G&H Sediment Simm\p‘llnnuw Schedule -November 1997
[ D HH [T
SAMPLE DAY AGCESS POINT SPLITFOR | DATE
STATION TOXICITY
TESTING 7

S 2403 1 Route 129 Woburn NO November 12, 1887
2202 1 Dewey St. Wolm NO Nevember 12, 1997
1.06 1 Beach Park Winchester NO November 12, 1897
1-07 1 Beach Park Winchedter NG Novernber 12, 1887
204 2 Beach Park Winchaster NG Neovember 13, 1597
202 2 Beach Park Winchester NGO MNovember 13, 1987
3-02 2 Beach Park Winchester NC November 13, 1897
503 s Gauge Station Woburn NG November 13, 1987
402 3 Beach Park Winchester NO Novernber 14, 1997
403 3 Beach Park. Winchoster NO November 14, 1897
21901 3 Cympia Trucking Co Wobum NO Novemiber 14, 1987
1401 3 Wildwood Avenue Wobum NO Novermber 14, 1897
20-01 4 Olyrnpia Trucking Co Wobum MNO Movember 17, 1697
15-01 | 4 Olympia Trucking Co Woburn NO Novermber 17, 1867
1304 4 Olympls Trucking Co Woelbum NO November 17, 1987
~ 13.03 4 Otyrnplia Trucking Co Woburrn NO Novamber 17, 1887

oyt 3

18-03 5 Wikiwood Avenue Wobum YES Novemiver 18, 1997

10-01 6 Salem St Woburn YES November 19, 1097

YES
Q7-10 6 Davidson Park Wabum YES
i e YE$ S ‘ihi«:Msurn_hiéﬁ,r‘:_‘lIét:;11“"!»}:_5}‘

YES November 20, 1987

07-05 7 Davidson Park Wolum YES Novembaer 20, 1887

NOTE: Shading Indicates that the sample wag utilized in the podiment toxicity test.
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APPENDIX B3

Field Notes Summary
and

Global Positioning System (GP$S) Readings
Wells G and H, Woburn Massachusetts

November 11, 1997 through November 20, 1997
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FIELD NOTES FOR WELLS G&H SAMPLING EVENT

The following Wells Gk field notes were cornpited b an offort to detall the sampling activities from
November 12, 1697 to November 20, 1997. These notes are organized In chronolegical order and the
Geographical postioning System (GPS) information i.e. the lalitude and longitude coordinates have been
correctad to account for routine scrambling of gataliite signals for saurity purposes. These noles account
for two ESAT Biologists in the field concurrently during the sampling avenl.

Project nanme: Walls G8H Sediment sampling
Sample location: §D-24-03

Date: Novernbar 12, 1 Hev

Time: 0926 hrs

Waather: Sunny, approx. 40° F, with light wind
Latitude: 42° 26° 27, 43"

Longitude: 71° 08" 56. 0"

Elevation -21.36 M HAE

PROP: 4.12

Filename: R111214A

Mat M&E at trailer located at 80 Olympia Avenue in Woburn MA. Proceeded to the Rt 129 sampling
location, station 24-03 with John Verban and Mark Gallagher of MSE. There was some difficulty fclentifying
the exact sample location. The Aberjona river passes under Route 129 from the west and tums to the
southwest, the main channel forming the eastem edge of an extensive cat-tailloosestrife emergent
wetland. The flow in the rivor was very slow, and the depth ranged from a few inches to approximately one
foot. A sampling station was solocted on the eastem gide of Route 129, adjacentto a small garden center.
Some debris, such as emply potting soll bags and plastic flower pots, was found in the water near the
sampling station, probably originating from the garden center.

Station 24-03 is In shallow waler, approximatlely one foot in depth, in the channe! between the base of the
slope near the garden center and the wetland. The sodimant sample Was taken using an Eckman dredge
modified with an extension pole and & fop-mounted relesse button. The sediment at this location was very
dark brown, mucky, with sufficient plant matter to give the sediment & cohesive quality. The muck was
cdeap and softin this area.

Project name: Walls G&H Sediment sampling
Sample location: s 2202

Date: November 12, 1 Q97

Tima: 1310 hrs

Weather: Party sunny, 8pprox. 40° F, with light wind
Latitude: 42° 29' 54. 02"

Longttude: 71° 07" 48.71"

Elavation 3.26 M HAE

POOP: Not recorded

Filename: R1112188

In the afternoon station 22-02 was sampled. This station is off Dewey Streetin Woburn, The gtation was
located in a red maple swamp area to the south of Dewey Street, which at the time of sampling had no
standing water. Sphaghnum moss, and the tops of skunk cabbage, were evident in the area, suggesting
that the area may be goasonally flooded. The godiment was a rich black peat, crumbly and light, with may
fine roots. Samples were taken with a bulb planter to a depth of approximately six inches. The holes left by
the sampling filled with water within a few minutes Project name: Wells G&H sediment sampling

Sample location: HD-01-06

Date: November 12, 1 97

Tirnve: 1030 hws.

Weather: Sunny and breezy, air temperature approdmately 40°F



Latitude: 420 28 23, B4" N
Longitude: 71°08" 48. 15" W
Elovation: -25.32 M HAE
POOPR: .75 -
Filename: F1112158 (disregard file F111215A as practice)

The first sediment location for the day was designated as SD-01-06, Mystic Lake in Beach Parl in the town
of Winchester, Massachusetts. The sampling location was approximately 100 feet to the right of the beach.

Sampling was conducted by use of a boat and an Eckmann sampler. The designated location was to be
25 foal from the marker near the shoraline. A grab sample was attemptod at this location, however, the
substrate appeared o be mosty gravel. Further attempts were taken to locate o finer sediment sample
within this general area, however, this was also unsuccessful. The sampling tearm movad straight out
approximately another 8-10 feet, to a location some 34-35 feet from the marlker. The first attempt at this
location resulted in a successful grab of fine sediment. The depth of water was approximately seven foot at
this location. The sediment was characterized as black and mucky. During the sampling, a GPU reading
was taken by ESAT in another boat within the same general location. Several pictures were also taken of
the sampling event and the location as it related to various landmarks. The first grab sample was dedicated
to VOA analysis, and the subsequent grabs were composited in a five gatlon bucket. The sediment sample
was processed on shore. An attempt was made to use filter paper to de-water sormne of the sample.
However, this proved unsuccessful as the filter paper absorbed so much water that It began o tear. Due to
the excess amount of water in the sediment, Andy Beliveau (USEPA) decided that it would be better lo use
sieving trays. A single isopod was discovered in the sample during the processing.

Project name: Wells G&H sediment sampling

Sample location: S0-01-07

Date: November 12, 1697

Time: 1400 hrs

Weather: Sunny and breezy

Latituce: 42 ° 26° 23, 99" N

Longttude: 71° 08' 48, 35" W

Elevation: -26.88 M HAE

POOP: 343
Filename: F111218A

The second sediment sample, designated as $0-01 07, was taken in the same general area. Sampling
was conducted in the same manner has the first sample. This sample was taken approxirmatety fitty feet
from the marker and 14 feet straight out from the first sample. Sampling has conducted in eight feet of
water, in the same manner as that of the first sample. The sediment sample was similar to that of the SD-
01-07, except that it seem to retain more water. Processing was conducted in a similar manner 8s $0-01-
06.

Project name: Wells G&H Sediment sampling
Sample location: SD 2-01

Date: Novembar 13, 1987

Time: 0130 hrs

Weather: Sunny, approx. 35° F, with light wind
Latitude: 42° 26' 27.43"

Longituda: 71° 08' $6.02"

Elevation -21.38 MAE

PDOP: Not Recorded

Filename: R111314A

Station SO 2-01 was located approximately 24 feet from station S0-2-02, and approximately 16 feet from
shore. The sample was similar in consistency to SD-2-02. Atthe time of sampling (approximately 10:30
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am) ESAT attompted to do & real-time conrection of the GPS reading in order to pinpoint the exact location
of previous sampling, however the necessary L., Coast Guard signal could not be picked up by the GRS
equipment. Therefore, a standard reading was taken for future correction. The sample was taken from an
inflatable raft with the pole-mounted Eckman sampler, composited in a plastic bucket, and processed on
shore.

Project name: Wells G&H Sediment sampling

Sample location: SD-2-02

Date: November 13, 1967

Tirme:; 1000 hrs

Weather: Sunny, approx. 35° F, with flight wind

Latituda: 42° 26" 27.88" -
Longitude: 71° 05 56.25

Elevation -20.7 M HAE

PROP: §5.53

Filename: R1113148

Sample SD-2-02 was taken in Upper Mystic Lake in Winchester, MA. Access to the sampling location was
via Beach Park in Winchester. The sampling station 2-02 was taken approximatety 40 feet from shore, n
an area of Upper Mystic Lake near the entrance to the lower portion of Mystic Lake. Water lily leaves were
still present in the area sampled. The sediment was a black muck with many sticks present. Samples ware
taken using the pole-mounted Eckman dredge described previously, from an inflatable rafl. The sample
was composited in a white plastic bucket and processed on shore.

Project name: Wells G&H sediment sampling
Sample location: S0-03-02

Date: November 13, 1997

Tirne: G900 hrs

Weather Cold, sunny with a slight breeze
Latitude: 42¢ 26" 30. 45" N

Longitude: T1° 08 48, 67" W

Elevation: -21.85 M HAE

PROP; 5.11

Filename: F1419314A

This sampling location was also in Mystic Lake, but east of the m aln body of water, in a cove where the lake
first opens up. A stake was placed approximately 15 feet out from the shoreline (a relatively flat open
area). A sediment sample was taken at a distance of 24 feet to the left of the marker, looking at the lake, in
1.5 faet of water. The shoreline at this location contained trees. The sediment sample was talken with an
Eckman dredge, and was characterized as mucky with a lot of organic material, in particular submerged
leaves. A large snail was found in the sample. This sample searned to contain less water that efther of the
two samples taken in Mystic Lake on the previous day. The sediment sarnple was processed using filter
paper.

Project name: Wells G&H sediment sampling
Sample location: SD-05-03

Date: Movember 13, 1997

Tirne; 1255 hrs

Woeather: Cold, sunny with a slight breeze
Latitucle: 42° 26' 50. 88" N

Longitude: 71° 08" 14. 40" W

Elevation: -11.07 M HAE

PROP: §.83




Filename: F111317A

The next sampling location was upsteam from Mystic Lake In & narrow soction of the Aberjona River at the
pauge station. Raflroad tracks can be seen on the other side of the smbankment. The sample weastaken
approximately fifty-seven fest upstearn from a small man-tnade dam. The width of the stream measured
forty feet across. The sample was taken from a boat in approximatety the middle of the stream, at a depth
of 2.7 feet In slow slowing water. The shorelines bordering the stream were modlerately stoped and heavily
vegetatad. The sediment at this location was much denser than previous sampling locations. As a result,
the sarmpiing team had trouble collecting a sufficient sample with the Eckman dredge. The sampling team
deployed a core sampler which worked well. The sediment sample at this location was characterized as
hard rmuck, with very little water content. As a result, no filter paper or slieving was found necassary for this
particular sample. The sediment sample had a slight petroleum odor.

Project name: Wells G&H sediment sampling

Sample location: SD-04-02, Mystic Lake

Daite: Novemnber 14, 1997

Tirme: Not recorded

Weather: total cloud cover, below freezing temps, sleet and snow.
Laatitachey; 42 ° 26 3% . 20 ° N ‘

Longiude: 71 08 36, 35" W

Elevation: -24.76 M HAE

PDOP: Not recorded

Filename: F1 11415

The lake is surrounded by residential area and a public park along the shoreline. Rallroad tracks are
located across the street and parallel to the road that is adjacent to the lake. The shoreline adjacent 1o
these two sites Is sparsely wooded shoreline and has relatively easy access.

Upon arrival at the Mystic lake site we found out that the samples had already been taken with an Eckmann
dredge and were in covered buckets on the shore. The water seamed shallow as the sampling sites were
staked when we arrived, with the florescent tape visible just below the surface of the water.

Project name: Wells G&H sediment sampling

Sample location; SD-04-03, Mystic Lake

Date: Novembaer 14, 1997

Time: Not recorded

Weather: total cloud cover, below freezing temps, sleet and snow.
Latitucie: 42 *26 *34.80" N

Longitude: T4°08° 34.76" W

Elevation: -18.63 M HAE

PEMOR: Not necorced

Filename: F111414A

The two sediment sampling focations on Mystic Lake were in close vicinity to sach othaer, within 100 feet. it
was realized by the sampling team that they dicl not have any VOl vials and had to retum to the traller to
get some, whereupon it was found out that they had not been shipped and some would have to be
prepared. Samples were split by the MSE team for analysis in the back of the van to protect them from the
waather. The sediment was black and not very peaty.

Project name: Wells G&H Sedimant sampling

Sample location: S0 21-01

Date: Novernbar 14, 1997

Time: 0H00 hrs

Woeather: Rain/slegt/snow mix, approx. 30° F, moderate wind
Latitude: 42° 28° 50, 73"

Longitude: 71° 08' 02. 36"
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Elevation -0.94 HAE
PLOP: 4.03
Filename: R111414A

The sediment sampling station 8D 21-01 was accessed from the trailer yard of the Qlympia Trucking
Company In Wobum. The station was located in a marsh approximately 75 feet lo the east of the traller
yard, and on the opposite side of the railroad tracks that border the traller yard. The sediment was taken in
approximately four feet of water, in a small ponded area surrou nded by a dense stand of common reed and
cat-talls. ‘There was a beaver lodge located approximately 20 foet from the sample station. The sample
was taken from a john-boat using the pole-mounted Eckman corer. The water surface had a covering of
floating vegetation (not klentified). The sediment was a black peat with many root fragments. The sample
was composited In a plastic bucket and processed in the traifer yard.

Project narme: Wells G&H Sediment sampling
Sample location: S 11-01

Date: November 14, 1987

Time: Approx. 0800 hrs

Weather: Partly sunny, approx. 4§° F, light wind
latitucle: 42° 28 35.20"

lLongitade: 71 07" 54.80"

Elevation ~12.14 HAE

PDOP: 3.42

Filename: R111813A

Note: Station 11-01 was sampled on November 14, 1987, in snow and sleet. ESAT was unable to reach
the sampling location In time to observe sampling. Metcalf and Eddy brought ESAT to the location on
November 18 1o take the GPS reading and make observations.

Station 11-01 was located mid-channel in the Aberjona River. The water depth is approimately 6 inches.
The sediment is & dark-brown peat. The current is slow, steady, and laminar. The shore on both sides of
the tiver Is a marsh consisting of a mix of loosestrife, cat-tails, and high spots with shrubs. Access to the
sampling location Is via a plank boardwalk that begins on & construction company property off Wildwood
Avenue in Woluen.

Project name: Wells G&H Sediment sampling
Sample location: S0 20-01

ate: Novernber 17, 1997

Time: 0934 hrs

Weather; Clear, approx. 30° F, no wind
Latitude: 42° 29' 41.03"

Longitude: 714° 07" 58.31"

Elevation -8.30 HAE

PROP: 4.10

Filename: R111714A

Station 20-01 is located tue west of Well G. Access to the sampling station was via the Olympia Trucking
Company lot. Slation 20-01 is in 8 dense cat-tall marsh that is bordered by Wildwood Avenue, Washington
Street, and the Boston and Maine Railroad tracks. The cat-tail marsh had some loosestrife at the edges,
and the main channel and & number of small tributary streams run through the marsh. A stake marking the
original station 20-01 was found, and a sample taken within approximately one meter of the stake. The
glation was in a small ponded area in a tributary stream to the Aberjona River. A dense mat of an
unidentified floating weed was on the water surface at this station. The water depth was approximately 2 to
6 inches In various parts of the ponded area. The sediment was a black muck, very fibrous, very wet
material. The sample was taken with a pole-mounted Eckman sam pler, and the sample had to punch
through a layer of fine roots to obtain a sample. Am phipods were cbserved in sediment at this location.



Project name: Wells G&LH Sediment sampling
Sample location: SO 14-01

Date: November 17, 1897

Time: 1049 hrs -

Weather: Clear, approx. 30° F, no wind
Latitude: 42° 29" 41.25"

Longitude: 71° 07" 57.75"

Elovation -4.92 HAE

POOP: 5.43

Filename: R114715A

Station 15-01 was located on the main channel of the Abarjona River approximately 4% feet downstream of
the entry point of a tributary stream, and approximately fifty foet further into the center of the marsh (sast) of
Station 20-01. The river at Station 15-01 is shallow, approximately 4 10 14 inches deep, with a fairly swift
current. This station ks marked with 8 2" 4" board sunk into the sediment, marked *SW-15". The sediment
at this location was dark brown, with less fibrous material than the sediment at Station $D-20-01. Muskrat
tracks were observed near the sampling station,

Project name: Wells G&H Sediment sampling
Sample location: S0 13-01

Date: Novernber 17, 1997

Time: 0848 hrg

Weather: Sunny, cold, and windy

Latituda: 42° 20" 48.91° N

Longitude: 71° 08 04.75" W

Elevation -14.44 M HAE

PLOP: 5.17

Filename: F111713A

Access to the sediment sampling locations was off of an industrial park located on Wildwood Avenue.
Sampling equipment was carried over the Boston commuter railroad tracks and down a steep, but small,
decline. The location was about 75 feet from the raflroad tracks and about 6 feet from the shoreline. This
particular location was outskie the main river channel. Nearby was a rather extensive wetland consisting
mainty of common reed and cat-tall in the standing water portion while along the shoreline was mostly
oaks, hemlocks, ete. There was evidence of beaver actvity which included tracks and felled sapling trees.
The sediment sample iself was very black and organic in nature. EPA Project Manager, Andrew Beliveau,
commented that this location rmay have high metals concentrations from the Industri-plex Superfund site,

Project nama: Wells G&H $ediment sampling
Sample location: SD 13-03

Date: November 17, 1997

Tirne: 08945 hrs

Weather; Sunny, cold, and windy

Latitude: 42° 29" 45.94" N

Longituda: 71°08' 01.16" W

Elevation -5.67 M HAE

PDOP: 6.09

Filenarme: F111714A,

Access to the sediment sampling locations was again at the rear of an indusirial park located on Wildwood
Avenue. Sampling equipment was carried over the Boston commuter railroad tracks and down a steep, but
small, decline. The location was about 40 feet across the peninsula from the previous location S 13-01
and located more in the maln river channel. ‘This sampling location was about 125 feet from the railroac!
tracks and about 8 feet from the shoreline. Just across the main river channel lies an unbroken wetland

again consisting mostly of common reed and cat-tails. Similar to the previous location, there was evidence



......

of beaver activity which included tracks and folled sapling rees. The sediment sample tself was fbrous
with roots and mucky. EPA Project Manager, Andrew Beliveau, noted that this location also may have high
metals concentrations from the Industri-plex Superfund site.

Project name: Wells G&H Sediment sampling
Sample location: SD-06-03

Date: Novembar 18, 1997

Tirne: OBSS hirs

Waeather: Overcast 35°

latitude: 42° 27 18.12" N

Longitude: 71° 08' 05.77" W

Elevation: -21.81 M HAE

PDOP: .68

Fitename: F111813A

The pond, which is fed by the Aberjona River, is located essentially in Winchester center and directly across
the street from the High School. The sampling location was in close proximity to the eastern shoreline
which had a narrow swath of cattails and other assorted wetland vegetation. All along the perimeter was
evidence of suburban encroachment. The inlet to the pond lies to the north with & weir restricting water flow
at the south end of the pond. Approximately 150 feet to the north of the sediment location was an outfall,
most likely from the nearby street. The samplers commented on the "pudding-like quality” of the sediment.
The sample was collected in 3 to 4 feet of water but as one moved towards the center the pond became
noticeably shallowar ~1 foot.

Project name: Wells G&H Sediment sampling
Sample location: $D-25-02

Date: November 18, 1997

Time: 1150 hrs

Weather; Qvercast 35°

Latide:; 42° 26" 22, 41" N

Longitude: 74° 08' 28.11" W

Elevation: -14.88 M HAE

PROP: 6.30

Filename: F111816A

The sediment sample was collected from Hom Pond in the town of Woburm. To the southeast, a small
point juts into the pond and the sample was collacted in @ line from the maple and willow trees on shore.
This was the previous location as noted by Foster-Wheeter. Water level was way down according 10 the
resilents that live nearby. Initial attarnpts to sollect sediment in waders was fruitless as the substrate was
rocky. Next, the sampling team elected to use the boat and move offshore slightly and this proved
beneficial but still the collection was slow in comparison to earlier locations. The sample was exce ptionally
soupy and ESAT requested MA&E to pour off some liquid before placing the sediment i the toxicity test jars.
in addition, this location was designated as the pondAwetiand reference location; however, just on the other
side of the point there was much rusting metal debris and assorted garbage.

Project namae: Wells G&H Sediment sampling
Sample location: SD-FB (Fowle Brook)

Date: Movember 18, 1997

Time: 1245 hrs

Waather: Qvercast 35°

Latitude: 42° 28' 18.06" N

Longitude: 71° 09' 56.99" W

Elavation: -3.25 M HAE

PDOP: 3.7%



Fllename; F111817A

This location had not been previousty samplecl, but was a replacement reference focation for SL-2d.
Previous analytical resutts showed that this SH-24 focation was inappropriate due to plevated
concentrations of PAHs. This location was selected after a discussion with Ken Munney, USFWS who had
suggested sampling In Fowle Brook downstrearn of the foot bridge; and Pat Tyler, EFAWAM.
Reconnalssance of this ares revealed areas where recent rains had scoured the banks and the sediment
substrate was otherwise sandy and not appropriate as benthic habitat. Instead, the secliment sample was
collected Just upstream of the foot-bridge in & depositional slough. This area had no noliceabls suburban
encroachiment anc the quality of the sediment was, at first glance, quite goodl. There was a good mix of
sand, fines, and decomposed organic material with some plant matter intermixed. Please note that this
tocation was not collected for chemical analyses by M&E, so the only chemical data that exists for this
location was some XRF data which was collected previously by a regearcher at MiT,

Project name: Wells G&H Sediment sampling
Sample location: SD 1 8-02

Date: Novermber 18, 1897

Time: 10222 hro

Weather: Partly sunny, approx. 45° F, light wind
Latitude: 42° 29 34,80"

Longitucle; 71° 07" $3.61"

Elevation -14.21 HAE

PROP, 267

Filename: R111815A

Station 18-02 was located approximatety 20 yards upstream of the point where the plank boardwalk ends
on the Abarjona River, accessed from the Wildwood Avenue construction sits. The sample station isin a
small Inlet located on a bend in the Aberjona River, in & depositional area with & water depth of
approxdmately 6 inches. The station is approximately 30 yards downstream of Station 11-01. The miarsh
surrounds the river at this location, the plant communties wvarying with topography and drainage. Generally
speaking, the eastern shore was dominated with loosestrife and sedges, and the westem shore with cat-
talls and phragmites. Both this station and Station 18-03 were difficutt to locate because of the changes In
vegetation since the previous sampling round.

Samples were collected using the pole-mounted Eckman sampler, A split sample was collected for
sadiment toxicity testing, from the plastic bucket used for com positing the sample. The sediment is a very
dark brown, mucky, fibrous material with many reed parts and very lithe mineral matter. Two 2-liter jars
were collected for sediment toxicity testing.

Project name: Wells Ga&H Sediment sampling
Sample location: SD 1 843
Date: November 18, 1987
Time: 1104 s
Waather: Partly sunny, approx. 45° F, Tight wincl
Latitude: 42° 29° 32.84"
Longitude: 71° QT 53 85"
Elovation -14.80 HAE
PDOP; 3.84
Slename: R11T1BT6A

Station 18-03 located approximately twenty yards downstream of the plank walkway to the marsh accessed
from the Wildwood Avenue construction company property. The station is located on @ transect formed by
a series of tall 2"xé" boards sunk in the sediment of the marsh at intervals, starting from the construction
property. The station is off the main river channel, in a baclk-water stream that meanders through sedges
and loosestrife. Water depth is 2 to 4 inches, with no discernable current. The sediment is almost black
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muck with fibers of roots, sedges, and deciduous free or shrub leaves. A split sample consisting of two 2-
liter jars was collected for sediment towicity testing.

Project name: Wells G&H Sediment sampling
Sample location: S0-10-01

Date: November 18, 1897

Time: 0845 hrs

Waoather: Sunny 35°

Latitude: 42° 29" 28.79"

Longitude: 71° 07 45.20"

Elevation: -8.73 M HAE

POOP: 5.22

Filename: F111893A

The sample was collected approximately 80 feat north of the Salem Street bridge. The water depth was
about 2 feet and the location was slightly out of the main river channel. Nearby tandmarks inclucled a large
willow on shore which was about 30 feet away. On the other side of the res was some sort of autormofive
repair business. A small buffer of trees and shrubs lined the shoreline. Extensive wetlands consisting of
common reed, cat-tails, and purple loostrife exst to the north and east. Waterfow! (Canada geese) foraged
In this area. Sample consistency was mucky and the samplers noticed a slight sheen to the sample. A
thick layer of ice had to be broken through in erder to collect the sampte. Unfortunately, this tended to stir
the sediment into the water colurmn.

Project name: Wells G WM Sediment sampling
Sample location: §D-10-02

Date: November 19, 1837

Time: 090% hrs

Weather: Sunny 35°

Lafitude: 42° 29° 26.97

Longitude: 71° 07" 45.32"

Elevation: -11.5% M HAE

PROP: 12.2 '

Filename: F111814A

The sample was collected exactly 24.2 feet north of S0 10-01 therefore the notes for S 10-02 apply to this
location as well, :

Project name: Wells G&H Sedimant sampling
Sample location: $07-10

Date: November 19, 1987

Time: 0828 hrs

Weather: Clear, approx. 30° F, very lig hit wind
Latitude: 42° 26' 08.22"

Longitude: 71° 07" 45.43"

Elevation -20.31 HAE

PDOP: 5.1

Fllename: R111913A

Station 7-10 was located at the edge of the pond in Davidson Park in Winchester, Massachusetts. The

station is approximately 2 feet from shore on the southern side of the pond, in approximately ten inches of
water. The pond flows to the west to & small waterfall and & strearm. The park is completely landscaped,

with grass and concrete walkways. The vegetation surrounding the pond consists of regularly spaced, and



probabiy plarited, red-osier dogwood, crabappple, weeping willow, and birch trees. A fringe of herbaceous

vegetation Is found et the edges of the ponc. No emengent vegetation was evident. To the south of the
pond Is & residential area, and to the north Is a railroad track. The sediment is black and mucky, with
occasional spots of & sheén. No odor was associated with the sheen. Several larges aquatic earthworms
were encountered in the sample. A split sample consisting of two 2-liter jars was collected for sediment
toudcity testing.

Project nama: Wells G&H Sediment sampling
Sample location: S0 1901

Date; Novembar 19, 1887

Time: 1050 hrs

Weather: Clear, approx. 30° F, very light wind
Latitude: 42° 29" 38.88"

Longitucle: 71° 07" 50.52"

Elevation ~7.04 HAE

PDOP: 4.51

Fitename: R111916A

Station 16-01 was located in a deciduous forested wettand to the west, and downhill of, Well G. Access to
the station Is via Rifle Range Road in Woburmn. Standing water is a few inches deep in most of the wetlanc,
except where sedges, loosestrifs and red maple trees emerge. According to Jonathan Weir of Metcalf and
Eddy, there was less standing waler during pravious vists to this station. A sheen is present in many areas
of this wettand. The sheen is odorless, and breaks up when disturbed, suggesting that it does not have &
petroleurn origin. Emaergent lily leaves are still present in the water in sorne places within the wetiand.

The area staked as Station 19-01 proved to have too many sticks to allow for sampling. A location was
selected to the north of the original location, in an area of standing water with sparse phragmites growth.
The GPS reading is for the location actually sampled. A coring device was used to collect the samplie due
to the presence of sticks in the sediment. A split sample consisting of two 2-liter jars was collected for
gediment toxicity testing.

Project name: Wells G&H Sadiment sampling
Sample location: SO 12-01

Date: Novembaer 20, 1997

Time: 0834 hrs

Weather; Clear, approx. 25° F, no wind
Latitude: 42° 28" 45.12"

Longitude: 71° 07 §2.16"

Elgvation -15.19 HAE

PDOP: 5.24

Filenarme: R112013A

Station 12-01 is located off Rifle Range Road, near Well H. The land slopes downward from Well 14 to
cat-taill marsh. Tha upland bordering the marsh has numerous aspen trees, many of which have been cut
by beaver to fall into the marsh. A beaver lodge i visible near the main channel of the Aberjona River,
about twenty yards from station 12-01. Several red-tailed hawks were circling the wetland near the
sampling station. Birch, sweet pepperbush, and goldenrod also aceur on this slope. Station 12-01 Is
approxmately 20 feet from the base of the slope, in water approximately 8 to 12 inches deep. The
sediment is a black muck, very fibrous, with leaves and sticks. The sediment was also very liguid. A split
sample consisting of two 2-liter bottles was taken from the plastic compositing bucket for sediment toxicity
testing.

Project nama: Wells G&H Sediment sampling



Sample location: 8D 12-03

Date: November 20, 1687

Tirne: 0911 hrs

Weather: Clear, approx. 30° F, very light wind

Latitude: 42° 28" 44.58"

Longitude: 71° 07" 52.84"

Elevation -11.30 HAE

PP .11

Fllename: R1112014A

Station 12-03 Is located approximately S0 feet to the southwest of station 12-01 at the edge of the main
channel of the Abarjona River. Access is via Rifie Range Road, and the station is near Weli H. Thereis a
bend in the river channel, and the station i @ few feet off the channel, which is quite deep (not measured
but over 5 feet deep). Water depth at the sampling station ks approximately 4 feat. A beaver lodge is
located downstream of the station. The sediment is firmer than the sediment at station 12-01, with a
peatier, less wet consistency. The area around the sample is dominated by cat-lails, with some loosestrife.
A split sample consisting of two a.jiter botties was taken from the plastic compositing bucket for sediment
toudcity testing.

Project name: Wells G&H Sediment sampling
Sample location: $0-07-02

Date: Movember 20, 1087

Tirmne: 1030 hrs

Waoather: Sunny, clear & cold

Latitude: 42° 28" 04, 37" N

Longitude: 71°07* 49, 44" W

Elevation: -18.55 M HAE

POOP; 2.61

Filename: F1120158

The next sediment location was In the same body of water in Davidson Park. The localion, however, wWas
near the east end of the pond near the small bricige that overhangs the inlet of the pond from which the
stream discharges. The sediment gample was talen from a boat in approximately 3.4 foet depth of water.
This location was approximately sbay-six feet from the small bridge and about forly feet from the north,
south, and east shorelings. The sarnple was similar to the first sample collected in the micdie of the pond.
The sediment was characterized as soft muck, black in color, and inhabited by many worms. The sample,
however, appeared to contain more water content than the previous sample, taken near the shoreline,

Project name: Wells G&H sediment sampling
Sample location: $D-07-05

Date: November 20, 1997

Tirme: 0930 hrs

Weather: Sunny, clear & cold

Lafitude: 42°28' 06. 26" N

Longitude: 71°07 ' 48. 84" W

Elovation: -13.71 M HAE

POOP: 273

Filenarme: F112015A

The SO-07-05 sediment sample was taken in & pond in Davidson Park. The entire shoreline of the pond
was vegetated with scrubs. The first sample was taken four feet from the shorefine in 1.2 feet of water.
This location was in the middle of the pond. The sediment was taken with an Eckman sampler. The
sediment sample was characterized as soft muek, black in colar, having a lot of water content, with very
litthe organic matter, There were large numbers of worms found in this sample.
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APPENDIX €
Photographs of Field Activities
Wells G and H, Woburn Massachusetts

November 11, 1997 through November 20, 1997



APPENDDC D
Chain-of-Custody Records
Wells G and H, Woburn Massachusetts

November 11, 1997 through November 20, 1997
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APPENDIX E
Sediment Toxicity Testing Standard Operating Procedure (SOP)

OMOE Biology Section SOP 2.7 Revision 1.0

Wells G and M, Woburn Massachusetts
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GTATIC BULK SEDIMENT TOXICITY TESTING PROCEDURES

Biology Section

New England Regional Laboratory

SOP number: 2.7
Revision number: 1
October 22, 1997

Fikenam@:@:\allshare\bio«sops\buﬂﬁdtesmscp



1.0 Purpose of Method

This procedure is used to evaluate the toxicity of freshwater
bulk sediments to the benthic community. A two speci test is
ribed due to species sensitivity differences.

presc

2.0 Summary of Metheod

Two species of benthi macroinvertebrates are exposed O
sediments for a 10 day period. Sediment and cverlying water are
placed in each of 8 replicates/sample/species and allowed to settle
overnight.. The following day, after water renewal, test organisms
are introduced to each test vessel. Test chemistry is performed on
the overlying water on a daily basis for the duration of the test.
The test is ended, determin 7 the number of surviving organisms.
Subsequent to test termination, survival and growth endpoints ire
examined étatistically. Procedures follow those described in =he
EPA document , Methods Far Measuring The Toxicity.and Rioacouwmiian .o
of Sediment-associated contamipants with Freshwabker Invertelhralo:d.
EPA/60C/R-94/024, June 19%4.

3.0 Apparatus/Materials

a. 300 ml lipless test vessels

b. turbulence reducer
¢. aluminum pans

d. drying oven

e. muffle oven

f. analytical balance

g. pH/ ion electrode meter, DO meter and conductivity met-=r

h. ammonia probe
i. pH probe
j. DO probe

k. environmental chamber
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Apparatus/Materials (cont’'d)
precleaned nalgene trays
precleaned spatulas
crystallizing dishes

6.0 ml disposable transfer pipets
forceps

light table

# 35 aieves

Hyallela aztega, 3rd and 4th instar (<7 days old): 2-3 mnm
agth :

Chironeomus Lentans, <nd and 3rd instar larvae, 50% of whico
instar

Reagents

laboratory contrel sediment (see arctificial sediment SOP°
deionized water

pH buffers

conductivity standards

ammonium chloride standard

0.02N H2504

calgamite

10N NaCH

0.01M EDTA



5.0 Procedure
5.1 SEDIMENT STORAGE

a. Solid-phase sediment will be ored at 4°C in ailr-tight
containers in_the dark. All samples must be accompanied with

proper identification and sample tracking information. Storage of
sediments will be for no longer rhan 2 weeks prior to ing.

5.2 ENVIRONMENTAL CONTROLS WHILE TESTING

See the EPA method referenced for envirenmental controls specified.

[

5.3 SAMPLE PREPARATION and DISTRIBUTION
a. The day before the toxicity test starts (Day -1), sediments ar=?
poured from the 2 liter nalgene contalners and homogenized . 4
leaned nalgene tray, ma<:

uniform distribution, in a large S
sure that complete mixing ig achieved. Excess sediments Wil
s apd held in the bioclogy tfr:

returned to the sample container
until testing is complete.

b. One hundred ml of each test sediment, reference sediment,
laboratory control sediment is added to each of 8 replic
species. The sediment in each test vessel should be smoothed us
a spoon or spatula. Next, carefully add 175 ml of overlying wat-2r
to each vessel. The sediments are then allowed to settle for lo .3
ty parameters should be measured prior Lo ~o»

=

hours. Water qualil
addition of the test organisms.

5.4 ORGANISM INTRODUCTION

ected from the test populat:.. !
E 1 replicate will racelve

a.
for inoculation into the test.

naCh

organisms. No more than 5 individuals should ke placed in a vess-.
during a complete pass of all sample replicates. With a =
anismg are wvery caralt...
vessel, being
the overlying

digposable transfer pilpet, test Ol
nsferred from the te population into the test
gure to release the organismg below the gurface

1

water.
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5.4.a (cont’d)

Note: If the test overlying water hardness is 1/2 or less than the
culture water, then acclimating with a 1:1 dilution of the test

population with overlying water on a 2 hour schedule wuntil the

overlying water is approximated is required.

Note: Inspect the test chambers «2 hours after introduction to
BT e 3t organisms are not trapped in the surface tension of
Tf floaters are detected, replace with new organisms.

CHEMISTRY (See test chemistry SOP for details)

a. Test chemistry will be performed on a daily basis and results
: chemistry log hook.

will be recorded in the t

1} Imnitial test formed on an overlying water

sample prior to the introduction of test

“isms. Chemical analyses will consist of the determination
olved oxygen(DO),

ore
of pH, temperature, conductivity, diss
hardness, alkalinity and ammonia.

2) Daily test chemistry consisting of a DO, temperature and
conductivity measurement of overlying water will take place
in the morning after renewal.

chemistry will be done on a ccmposite of
Parameters tested

3) Final -
replicates for each sample per speci
will be identical to initial parameters.

Nokte: Tn order te accurately measure chemical parameters under teast

the DO concentration on any sample falls below 40% of
n, that species specific set of replicates musat be

Note: I
gaturati
aerated.

5.6 Feeding

a. Fesg
morning renewal.

sding of each replicate 1s performed daily following =n=



5.6 a (cont’'d)

1) C. rentang is fed 1.0 ml of Tetramin of a 20 g/L suspension
daily. Feeding for all replicates is suspended for a day or
more if fungus appears on sediment.

2) H. azteca is fed 1.5 ml of YAT daily. Feeding for all
replicates is suspended for a day or more if fungus appears on
gediment.
5.7 Renewal
a. A 50% renewal using turbulence reducers o minimize resuspens.cn
ig performed in the early morning and late afternoon. Renewal wat=y
is transferred from the drum in the Wet Lab to the environmenT a.
chamber between renewal soO that the water will be at the - -a"
temperature.

5. g TERMINATING SEDIMENT TESTS

a. Removal of sediment from the test chambers will be handled w~. @&

-he same protective garb used in setting up the test.

used for retrieva.

. There are various technigues that can be

test organisms. H. azteca are simple counted C. Lennandg o<~ —
counted and then are rinsed clearn and placed on mufi.-:
preweighted, and numbered aluminum pans.

The replicate #, species, sample 1D and number of organ:. "4
racovered are documented on tally sheets. The retrieval prc
should take place in a white plastic tray on a light table
increased visibility. Approximately 50% af the overlylng wat-:
rranslucent tray on the light table. R

poured into a white

organisms detected are counted and, in the case of (. L&Lidi.
placed on aluminum trays. Next, since the majority of organ:
dwell in the upper few millimeters of sediment, the beakers ca: .-
i ro lift this layer into water column and then poured

swirlec
the sieve or translucent tray placed on a light table.

organlsms are retrieved as prescribed. This suspension proece:

to the beaker if necessary, =

repeated, adding additional water
a thin layer at a time being poured into the tray.




M’

5.8 (cont’'d)

-ieved or the test vessel finished,
lied, the label can be

c. Once all organisms are retl
and the total number of organisms tal
sed, with the Il
1 is placed on the wash table in the

removed, the vessel is rin sate being poured into
a waste bucket, and the

wet Lab.

d. All tally sheets are to be copied and the copies stapled into
the specific project secrion of the saumple project log book .

<

5.9 ENDPOINTS and OBSERVATIONS

Endpoints for thi are survival (both species) and growth
(C. tentans) as ash free weight. Make notes of pehavioral chang=2s
duril

avao!

ing the conduct of the test i.e. floating on surface, sedirment

{ance.
£.0 Safety

a. All workers involved with handling and testing contaminated
jo health monitoring annually.

3

gediment must unde

. Hands gheuld always bhe Kept away from the eyes and mouth 1e. o0
fingernail biting. After removing gloves, and possib.y
contaminated lab clothing, dispose of it in a trash bag marked non-

hazardous, and wash nands with scap.

e. Lab coats must be worn ar all times when working with sediments.
Tyvec may pe worn during jiment manipulation and mixing.

sediment may be checked with an HNU to determine if respirator
ig necessary. Gloves must be worn ro avoid skin contaminat:
Latex, rubber and vinyl gloves however may not provide fu

protection. Wear latex liners with nitrile or other protect.ve

2230

glove 1if necessary. Safety glasses must pe worn during "o

manipulation of iments. If mixing is messy, face shields may =

WOXTL.

d. Mixing of sediment will cccur under a hood if the potentia. ' ¢

generating roxic aerosols, fumes or dusts exls



7.0 Waste

a. Overlying water waste can be placed in the “dirty tank” unless
suspected of heing toxic or otherwise hazardous. 1f suspected of
peing hazardous, rhe overlying water waste should be isclated in a
properly labeled drum and the ETA. and chemistry groups contacred
to schedule sampling of the drum and analyses. when the analytical
data is made available, it is to be forwarded te the H&S officer
for review ana nltimate disposal.

b, Sediment waste should be collected in labeled drums put into the
wet Lab 1 - to the “dirty rank” and the piolegy lab manrag=r
contacted when sed waste 1is available for disposal.

activities 1s disposed of as per " 77

c. Chemical waste from e
test chem S0P (testchem. sop)

8,0 QAQC

a. An artificial gediment is prepared and used as a labora® Iy
st. The mate

v

wtrol for each species during each t
high quality. Test eccceptability crit
met on exposure LO this control or the rtest mday

-fal used -

ria for gurvival of - .

invalidated.

b. Facility QC is documented through rhe monitoring and reco: i..d
of temperature in the anvironmental chamber.

c. Organisms provided by rhis laboratory undergo water column oy
reference toxicant resting for each tank of cultures tO doc..m»r "
the quality of the test organisms. Organisms from ouT . im
sting available

laboratories have documentation of QC te

reque

d. Test chemistry is performed on overlying waste water On a i
hasis. Based on the results, response would include, aerat:
all beakers associated with the specific gample and gpecies <

problems indicated by the development of fungi, food WOU L

reduced or eliminatced.

. Calibration of instrumentation usec
and documented. 1f pr@bhmmaemmajj
prior to test measurement peing perfo

| during the test is pel

nrified they are cor:-
i or so noted 1f inpcs.

to correct.
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APPENDIX F
Toxicity Test Routine Chemistry Summary

Wells G and H, Woburn Massach usetts



e

Temp. DO ( SIC pH Alk. Hirdneas Amgnonia
{(Dhogyone) (mpT) (ihenian) (Unitn) (1mg COOOVL) (g CaO0YL) Gpm)
An.Sed. 23.1 6.7 319 1.1 78 104 0.2
SDFBRK 234 6.0 294 6.7 3 68 15
SDO6 233 6.3 410 1.0 87 106 13.0
SDO7-02 234 | 5.3 3N 7.1 43 14 2.2
§D10 233 56 256 7.1 54 86 1.8
SD12-03 232 4.8 295 69 35 70 20
SD18-02 234 5.0 306 7.0 5d 34 1.2
SD19-01 234 6.0 287 7.1 38 72 1.3
S2S 23.3 6.0 303 7.1 52 80 1.7
iy G&H Sedimens Toxicity Tist Chamistry - Day 0 (l!.'!‘;‘il?:!riiﬁ!i < wzeca
Temp. Do SiIC pH Alk. Hardness | Ammonis
{(Degroan) (/1) (mhon'cm) (e (1 CaCC0OIL) (myg CoCOIL) (pym)
ART.SED 232 10.7 361 7.1 78 104 02
SDFBRK. 233 10.3 310 72 36 { 68 1.5
SD-06 233 9.3 541 7.0 87 106 130
SDOT-02 23.3 9.5 349 72 43 14 22
S0 232 9.2 37 7.2 54 86 1.8
SD1203 | 23.3 8.1 319 71 33 70 20
SD18-02 23.2 14 339 70 v 84 1.2
SD19-01 ) 232 17 305 7.1 38 T2 1.3
SD2% 233 7.1 320 7.1 | 52 80 1.7




Temp DO SiIC
(ug?) )

Art. Sed. 23.0 88 322
SDFBRK 23.1 8.7 302
SDOG 232 8.4 402
| SDOT-02 232 8.0 319
S0 231 80 278
SD12-03 232 13 297
S 8-02 231 75 308
§D19-01 231 83 294
SD25 232 a1 306

ills GRIT Sedinent Toxicity Test Chemistry « Day ¥ (120397« W. azteca -

Temp DO s/iC

(Deygrane) [ (o't (mbos/eam)
ART.SED. 232 6.3 368
SDFBRK 232 5.3 308
SDOG 230 54 490
SDO7-02 231 {52 338
SD10 232 53 3
SD12-03 231 51 ng
SD18-02 232 52 342
SD19-01 233 54 300
50258 234 5.2 321




bl | Temp. DO S/C
(Dhagrvmen) (/D) (mibcanticnn)

ART.SED 232 6.2 339
SDFBRE. 233 5.6 292
SDoé 234 56 401
SDO7-02 234 52 313
SD1O 233 5.0 291
SD12-03 234 5% 323
SD18-02 234 57 289
SD19-01 233 53 310
SI25 23.3 5.4 3014

Wells GAH Sediment Toxicity Test Chemisiry « Day 3 (L2457 - K. Axtecw

- Temp. DO 8/C

(Thegzvenn) (wnp/T) { s’ cam):
ART.SED 219 6.0 : 353
SDFBRK 22 5.2 301
— SDO06 219 54 406
SDO7-02 220 49 317
SD10 221 52 320
SD12:03 | 223 | 50 309
| SD18.02 219 49 320
SD19.01 219 5.4 294
SD25 219 59 309




Temp. DO SiC

(o) (ngh) (ncicn)
ART.SED. | 222 6.6 333
SDFBRK 220 6.0 288
SDO6 222 5.1 374
SDO7T-02 22.1 4.3 306
SD10 221 5.1 316
SD12.03 219 50 282
SD18.02 219 4.0 301
SD19-01 220 5.3 283
SD2S 22.1 $.4 296

:liF;i.all!E G Sediment Taxicity Test Chemistey » Day 3 (120387 - 1 azecs

Temp. Do S/C

(Dugorasn) (mg/D) (mhawam)
ART.SED 220 5.6 339
SDO6 220 5.5 362
SDO7-02 220 47 313
SD10 220 5.6 315
SD12-03 240 5 302
SD18-02 220 4.9 302
SD19-01 210 56 296
sDs 20 5.7 308,
SDIFERK 21.0 159 299




.......

Temp. DO sC

(Dungraum) (g1 (wnlvowrcam)
ART.SED 220 50 340
$D06 220 5.0 350
SDO7-02 20 §2 302
S0 220 5.1 318

SD12.03

20

1 292

SD18-02 220 50 306
SD19-0k 220 5.3 286
SD25 220 44 299
SDFBRK 22.0 4.1 | 287

Wells G& 11 Sediment Toxicity Test Chemistry « Day & (1240697 - B, execa

Temp. DO S/IC
{Dungrem) {myT) (endvoavesm)
ART.SED 221 5.3 338

SI06 221 5.2 343
SDO07-02 20 53 306
D10 222 55 310
SD12-03 222 54 302
SD18-0:2 220 5.2 | 309
81901 L2 58 293
sSD2s 220 57 309
SDFBRIC 22.2 5.9 297




Temp. DO S/IC
(Deyrosw) (ongyD) (misoetean)

ARTSED 21 48 339
SDO06 2.0 4.7 332
SDO7-02 . 40 298
] 219 41 06
SDI2-03 2.2 4.3 281
SD18-02 222 43 298
| SD19-01 222 47 292
SID25 222 5.2 298
SDFBRK | 22.2 46 286

o Wells G H Sediment Toxicity

Test Chemistry « Day § (1340097) H. agteca

Temp. DO S/C
(Degronn) L cmah imbowictn)

ARTSED 216 48 339

D06 21.6 47 332

SD07-02 224 4.0 298
spto ™ -

SD12403 23 49 297

|| §D18-02 213 5.0 302

$D19-01 223 S 293

sp2s 219 52 252

SDFBRK 2.5 6.3 397




Temp. DO SIC

(Dagpons) (/T {wicw'cm)
ART.SED 20 48 a7
SIN6 229 483 321
SD07-02 229 48 295
SDI0 224 49 306
SD12-03 226 4.9 287
SD18-02 2.8 4.0 296
§D19-01 227 5.3 280
sSD2s 216 4.9 285
SDFBRE 233 4.7 275

Wells GEH Sedisment Taxicity Test Chemistry - Day 6 (127089 7 - M. astecn

Temp DO 8/C
(Deggroen) (/1) (mbonicyn)

ART.SED a8 4.8 1339
S§D06 218 56 325
SDOT-02 21 49 302
SD10 221 5.1 303
SD12.03 221 52 301
SD18-02 219 4.7 306
SD19-01 223 §.0 279
SD2S 218 59 29%
SDFBRIC 227 5.0 26k




Tenp. DO sC —
(Dugpoas) (g} (mbw/can)

ARTSED 22.6 4.8 324

D06 217 58 310
SDO7-02 221 5.5 294
SD10 225 4.3 179
SDI2-03 2.2 53 274
SD18-02 2.1 40 279
SI19-01 220 57 180
SD25 24 4.3 280
SDEBRK 221 4.3 272

5T iells G&E Sediment Toxicity

Tust Chiemistey « Day 7 {12209/ 7. M. aztecs

Ternp. DO SIC
(Degrono) ng/N) (mmlvoeicm)

ARTSED 220 43 343
SDOG 225 56 N7
SDO7-02 227 52 303
SD10 229 4.8 295
SD12-03 n7 5.4 293
S 8-02 22.8 51 296
SD1%9-01 28 5.2 297
SD2S 24 55 293
SDFBRK 229 3 O. 298




g

P

i

stry - Dy 8 (12099

il

;

Temp. DO SIC

(Daagrun) (/D [
ART.SED 225 4.5 328
SD06 222 4.0 298
SDOT-02 221 42 271
SO0 223 4.6 291
SD12-03 229 4.8 A
SD18-02 224 31 281
SD19-01 22.5 49 302
SD2S 220 4.7 279
SDFBREK, 20 47 212

_ ‘Wells G& B Sedimuent Toxicity Test Chemistry -

. Day & (1 2210797 » I azecs

Temp DO S/IC
(Degrwns) (/) (mhow'cm)

ART.SED 230 35 355
SD0G 134 35 299
SDO7-02 231 5.0 300
SD10 230 54 301
SD12-03 231 5.3 pat]
SD18-02 230 5.2 286
1| SD19-01 23.0 5.9 303
SD2s 29 53 302
SDFBRK 23.0 54 283




Click Here to Continue with Toxicity Da

;_1_

Temp. | DO SIC

Cagrom) () (smihcov'cm)
ART.SED 23.0 4.0 | 328
SDOG 232 4.4 310
SDO7-02 232 24 288
SD10 233 47 293
SD1203 232 48 283
SD18-02 23.3 438 289
SD19-01 23.1 5.3 276
D26 232 43 291
SDFBRK 232 52 218

e Weli GAH Sediment Toxicity Teis Chemistry » Day 9 (121197 - HL adece

| Temp. DO e
(Dugrann) (/1) (endoonvean)

ARTSED 228 1.2 330
SD06 28 49 324
SDO7-02 23.0 44 310
SD10 4 59 304
S012-03 230 49 | 302
SD18-02 226 5.2 307
SD19-01 29 2.9 | 296
sDs 2.7 53 306
SDFEREK, | 229 4.6 300
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