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Section 1
EXECUTIVE SUMMARY

~

Confirmation Studies were performed at three sites on the
_.Naval Ordnance Station, Indian Head, Maryland, between
December 1983 and April 1985, The three sites are:

o) Site 5 (Building 731, X-Ray Building), where
wastewater containing silver was discharged into
an open ditch.

o Site 8 {(Building 766, NG Plant Office), where
wastewater containing mercury was discharged to a
manhole, which in turn emptied into an open ditch.

o) Site 12 (Town Gut Landfill), a landfill which
received unknown quantities and kinds of poten-
tially hazardous materials.

The results of these Confirmation Studies are summarized
below.

Sediments at Site 5 are extensively contaminated with silver.
The contamination does not appear to pose a threat to human
health or the environment.

The Initial Assessment Study indicates that two sites
(Sites 6 and 25) not examined during the Confirmation Study
may be contaminated with silver.

Sediments and surface waters at Site 8 are extensively con-
taminated with mercury. Mercury concentrations at some
locations are sufficient to pose potential threats both to
human health and to the environment. Recommended actions
include: restriction of access to contaminated areas;
removal of contaminated sediments in highly contaminated
areas; continued monitoring to detect any offsite migration
of contaminants; and, depending upon the results of the
monitoring, further corrective measures. Treatment of con-
taminated discharge from the site is a cost-effective
measure.

The surficial environment at Site 12 has not been contami-
nated by the Town Gut Landfill. Monitoring should be
continued to detect the future impact of deeply-buried
contaminants, if any. o

Slightly elevated concentrations of heavy metals at Site 12
are not attributable to the Town Gut Landfill. These
elevated concentrations suggest an unrecognized source of
contamination farther upstream of the landfill. Activity
records should be reviewed to discover the source of the
contamination.

__WDR47/121



Section 2
INTRODUCTION

N

This report presents the results of Confirmation Studies
performed by CH2M HILL at the Naval Ordnance Station

~ (NAVCRDSTA), Indian Head, Maryland, between December 1983

and April 1985. The studies were performed under the
auspices of the NACIP (Naval Assessment and Control of
Installation Pollutants) Program for the Chesapeake Division
(CHESDIV) of the Naval Facilities Engineering Command in
Washington, D.C.

The studies were designed to implement the recommendations

of an Initial Assessment Study (IAS) completed by Fred C.
Hart Associates, Inc., in May of 1983. The IAS recommended
Confirmation Studies at three sites on the NAVORDSTA (Figures
1 and 2), as summarized below.

IAS FINDINGS AND RECOMMENDATIONS

SITE 5, X-RAY BUILDING (BUILDING 731)

Wastewater from the development of x-ray film was discharged
to an open ditch southwest of Building 731 between 1953 and
1965. The ditch drains to a natural stream channel, which
in turn empties into a marsh on the north bank of Mattawoman
Creek. The wastewater contained sodium thiosulfate, hydro-
guinone, and silver. An estimated 720 pounds of silver were
discharged over the 12 years of operation.

The IAS concluded that sodium thiosulfate and hydroguinone
decompose rapidly to non-toxic products in the natural
environment, and that much of the silver had probably pre-
cipitated (as the solid, silver sulfide) in the drainage
ditch within 200 feet of Building 731. Dissolved silver is
toxic to aquatic life, even at low concentrations. The IAS
recommended the collection of six sediment samples, four
from the drainage ditch and stream channel and two in the
marsh. All of the samples were to be analyzed for silver.

SITE 8, NG PLANT OFFICE (BUILDING 766)

Between 1958 and 1981, wastewater contaminated with mercury
(and potentially contaminated with nitrate esters) was dis-

" “charged into sewer structures adjacent to Building 766. The

sewer empties into a drainage ditch and stream channel, which

" in turn drain to a tidal wetland on the north bank of Matta-

woman Creek. The wetland lies adjacent to the Town Gut
Landfill (Site 12), discussed below. An estimated 23 pounds
of mercury were discharged from Building 766 over the

23 years of operation. Ten pounds of mercury were recovered
from a manhole in the summer of 1981, and an Erlenmeyer




e

e

e
e e g
1000 o 1000 . 2000 7

8
=  S— Jo— *://
SCALE IN FEET

CONTOUR INTERVAL 10 FEET,

S e . *

-~ - T I . N )
From 7.5 Minute USGS Quadrangls, Indien Head, Md.—Va., 1966, Photorevi

=Y r{? \B‘. =1 Indian Head, Maryland

sed 1978,

Al
N o

% , Portion of Naval Ordnance Station

/——s\\vi: Island

N
Thoroughfar
/

e

e P .
) -~

AN -




- //

s
s

8 e g
1000 0 1000 2000 / o
| — : ¥ :/

SCALE IN FEET /
CONTOUR INTERVAL 10 FEET

/‘/

a\).

& X\ v At
L ‘ ; \\‘ \ /; \:\ %'
=R R

SASITE 12
N SALTOWN GUT LANDFIL
R

=

SITES8
NG PLANT OFFIC

&
&

NI AN
\ Thoroughfarei =~ "N, .
Nllsland  / ,3/';’, '\\

,“°  €

G oty
H2M
HiL

¥ R A, AT
AW ) e | Confirmation Study Site Locations
S N 18 T2 ACEN 2 NAVORDSTA Indian Head

~ - L3P .
From 7.5 Minute USGS Quadrangle, Indlan Heed, Md.—Va., 1966, Photorevised 1978,




flask was installed in the drain lines of Building 766 to
trap mercury.

N

The IAS reported that mercury compounds are severe threats
to aquatic organisms, and recommended the collection and
analysis of eight sediment samples and three water samples.
Four of the sediment samples were to be taken in the drain-
age ditch and stream channel; two more were to be taken in
the wetland, and two in Mattawoman Creek. One water sample
was to be taken in the drainage ditch, the other two in the
wetland. All samples were to be analyzed for mercury.

SITE 12, TOWN GUT LANDFILL

Between approximately 1968 and 1980, an estimated 6,400 tons
of landscaping waste, fill material, rubble and other refuse
were deposited in the Town Gut Landfill, an area of about
3.3 acres northwest of the intersection of Noble and Atkins
Roads, near Building 471. The landfill was built in and
adjacent to a tidal wetland on the north bank of Mattawoman
Creek; the wetland also receives drainage from Site 8, dis-
cussed above.

Most of the material disposed in the landfill was not
thought to be hazardous, but the IAS estimated that 1,000
gallons of paint and varnish, containing potentially
hazardous compounds, had been disposed in the landfill. 1In
addition, a water sample collected on the northwest edge of
the landfill by NAVORDSTA personnel in 1975 contained

30 milligrams per liter (mg/l) of arsenic, a toxic metal.
The IAS estimated that the following gquantities of
contaminants were present in the landfill: 100 to

1,000 pounds each of ethyl alcohol, esters, and zinc; 10 to
100 pounds each of arsenic, phenols, benzene, toluene,
xylene, lead, and titanium; and one to 10 pounds each of
ethyl acetate, acetone, iron, chromium, and tetrachloro-
ethane. -

The IAS recommended collection of surface water samples at
three locations and sediment samples at four locations.
Samples were to be collected upstream of the landfill, adja-
cent to the landfill, and in the wetland. Samples were to
be taken for at least five years, with gquarterly sampling in
the first year and annual sampling thereafter. Samples were
to be tested for pH, specific conductance, total organic
carbon, total organic halogens, silver, cadmium, chromium,
lead, mercury, and arsenic.

OTHER RECOMMENDATIONS

The IAS recommended Confirmation Studies at two additional
locations, depending upon the outcome of the study at

Site 5. The two locations are Site 6, near the Radiographic
Facility Accelerator Control Building (Building 1139), where
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photographic fixer was spilled and process water containing
silver may have been discharged; and Site 25, the Rocket
Motor Loading Building (Building 588), where wastewater from
x-ray film development was discharged. An estimated
864 pounds of silver were discharged at Site 25 over the
lifetime of the operation. The IAS recommended study of

" these two sites only if silver wastes at Site 5 were found
to be a danger to aquatic life.

CONFIRMATION STUDY ACTIVITIES

Confirmation Studies were initiated and conducted at Sites
5, 8, and 12 between December 1983 and April 1985, as fol-

lows:
o) December 13, 1983 - CHESDIV issues notice to
proceed.
- CH2M HILL submits draft Work
Plan. :
o December 27, 1983 - CH2M HILL submits draft
Quality Assurance/Quality
Control (QA/QC) plan.
o) January 13, 1984 - CH2M HILL briefs NAVORDSTA
personnel.
o) January 20, 1984 - CHESDIV approves draft Work
and QA/QC Plans.
o} January 25, 1984 - CH2M HILL submits Health and
Safety Plan.
0 January 25-26, -~ CH2M HILL conducts field
1984 investigations.

o) April, 1984

o May 28, 1984

- CH2M HILL completes laboratory

analyses.

- CH2M HILL submits draft
Confirmation Study report.

o November 27, - CHESDIV authorizes additional
1984 B field investigations.

o January 3-4, - CH2M HILL conducts additional
1985 field investigations.

o March 16, 1985 - CH2M HILL completes additional

o e e oy 3

laboratory analyses.
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CH2M HILL submits revised
draft Confirmation Study

o April 18, 1985

1

~ report.
o September 30, - CH2M HILL submits final draft
1895 Confirmation Study report.

The rest of this report describes and presents the results
of these activities in detail. The body of the report has

three additional sections, one (Section 3) giving the methods

and results of the site investigations, the second (Sec-
tion 4) discussing possible corrective measures, and the
third (Section 5) presenting recommendations. Cost esti-
mates for the corrective measures are given in Appendix A.

Supporting detail is relegated to three additional appen-
dices. Appendix B includes copies of the Work Plan, QA/QC
Plan, and Health and Safety Plans. Appendix C contains a
copy of the notebook used in the field investigations, fol-
lowed by a chronology of photographs (35 mm color slides and
prints) taken during the investigations; copies of slides
were submitted to CHESDIV with the draft version of this
report. Appendix D includes copies of chain-of-custody
forms for all samples submitted to the CH2M HILL laboratory
for analysis; these forms are used to track samples and to
establish the evidential value of the analyses. Appendix D
also contains copies of analytical reports from the

CH2M HILL laboratory and other information pertinent to the
analysis of the samples.

WDR47/111




Section 3
SITE INVESTIGATIONS

INTRODUCTION

~“Samples and measurements were taken at Sites 5, B, and 12 on
January 25 and 26, 1984. The samples were analyzed by the
CH2M HILL laboratory in February and March of 1984. Pursuant
to recommendations made in the original draft of this report,
additional samples were taken at Sites 5 and 8 on January 3
and 4, 1985; the samples were analyzed in January and February
of 1985. The protocols and results of all of these investi-
gations are discussed below. Methods of sample collection,
handling, and analysis were as described in the QA/QC Plan
(see Appendix B), unless noted otherwise in this section.

Composite samples, consisting of approximately equal parts
by volume, were collected at a number of locations on all
three sites in January of 1984, Composite samples allow an
increase in the size of the area sampled without a commen-
surate increase in the number (and therefore the costs) of
analyses. The disadvantage of a composite sample is that,
if contaminants are found, it is not possible to determine
whether the contaminants were present in all or only some of
the subsamples which constituted the composite. Some of the
estimates developed in this study are based upon the assump-
tion that any contaminants found in a composite sample were
distributed evenly among the constituent subsamples. In
addition, sediment samples were collected from only the upper
six to twelve inches of sediment. Estimates developed in
this study are therefore based upon a sediment thickness of
from six to twelve inches, but the actual thickness of con-
taminated sediment may in some cases be greater or smaller.
The practical consequences of these two assumptions (i.e.,
even distribution of contaminants among subsamples, sediment
thickness of from six to twelve inches) are addressed below.

In the following subsections, concentrations of contaminants
at all sites are compared against three kinds of concentra-
tion standard or criterion; for ease of reference, these
criteria are tabulated at the end of the section (Tables 9
and 10). The first criterion is that of average natural
abundance, which obviously applies only to elements and com-
pounds which occur naturally in the environment. The second
criterion is the Maximum Contaminant Level (MCL), which is a
Federally-regulated standard applied to drinking water. The
third criterion defines contaminant concentrations in water
which are toxic to aquatic life. Toxicity criteria are
defined based on length of exposure to the contaminant:
generally, "chronic" exposure is exposure longer than

24 hours, "acute" exposure is exposure of any duration.
Toxicity criteria are more stringent for freshwater agquatic

N : s g e



life than for saltwater aquatic life. There are no Federal
standards or widely accepted toxicity criteria for the sedi-
ment contaminants discussed in this report.

Maps of sampling locations were prepared from undated topo-
graphic sheets (scale 1" = 100') drawn by the Area Public
Works Office and provided to CH2M HILL by NAVORDSTA person-
nel. These location maps, presented below, are keyed to the
local map grid employed at the NAVORDSTA; grid coordinates
are indicated along the margins of the maps. Some signifi-
cant features of the three sites were not shown on the
original topographic sheets. The positions of these
features and of sampling stations are indicated on some of
the location maps; these positions were not mapped but were
estimated from field observations.

SITE 5, X-RAY BUILDING

INTRODUCTION

A location map of Site 5 is presented in Figure 3.

Examination of the site and discussions with NAVORDSTA per-
sonnel indicated that, over the period of operation of
Building 731, at least two separate branches of the drainage
ditch have received photographic wastewater containing silver.
During normal operations, the westernmost of these two branches
currently receives wastewater from which silver has been
recovered. There is some guestion as to the historical posi-
tion (or positions) of the east branch, which is not currently
in use. The position shown in Figure 3 was determined in
consultation with NAVORDSTA personnel. The IAS, however,
seems to indicate a position lying farther west, intermediate
between the two branches shown in Figure 3; and the topography
of the site would allow a drainage ditch in that intermediate
position. Conseguently, it is possible that branches of the
ditch in addition to those sampled for this study have carried
contaminants from Building 731.

Sediment samples were collected for this study in January of
1984, water samples in January of 1985. Subsequent to the
collection of the sediment samples, it was discovered that
wastewater containing silver had been discharged inadver-
tently to the west branch during the 1984 sampling episode.
The potential effects of this inadvertent discharge are dis-
cussed below.

SAMPLING LOCATIONS AND ANALYTICAL RESULTS

Six sediment samples were collected from a total of
13 stations and substations (Figure 3) in January 1984:
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o Station 1--A composite sample from three sub-
stations (1A, 1B, and 1C) in the west branch of
~ the drainage ditch.

o Station 2--A single sample taken at the former
point of discharge from Building 731 to the east
branch of the drainage ditch.

o Station 3--A composite sample from three sub-
stations (3A, 3B, and 3C) in the east branch of
the drainage ditch.

o Station 4--A composite sample from two substations
(4A and 4B) in the stream channel below the con-
fluence of the east and west branches of the
drainage ditch and above the marsh.

o} Station 5--A composite sample from three sub-
stations (5A, 5B, and 5C) in the marsh on the
north bank of Mattawoman Creek. '

o Station 6~--A single sample from the marsh, near
the discharge point from the marsh to Mattawoman
Creek.

All six sediment samples were analyzed for silver. The
results of these analyses are given in Table 1.

The highest concentration of silver (1,920 mg/kg) was found
in the west branch of the drainage ditch (Station 1). Next
highest concentrations were found at Stations 2 and 3 (475
and 260 mg/kg, respectively) in the east branch of the ditch.
Below the confluence of the two branches, concentrations of
silver were greatly reduced. Stations 4 and 5, in the stream
channel and marsh, showed concentrations of 19 and 22 mg/kg,
respectively. Sediments at Station 6, near the outlet from
the marsh to Mattawoman Creek, showed 2.25 mg/kg of silver.
All of these concentrations exceed the average natural abun-
dance of silver in soils and sediments, which ranges from
0.05 to 0.1 ppm (Table 9}).

Simple estimates of the mass (weight) of silver contained in
the sediments are given in Table 2. The estimates suggest
that a total of 369 pounds of silver occurs in the sediments;
59 percent of this amount (220 pounds) lies in the two
branches of the drainage ditch, and most of the remainder
(148 pounds) is found in the marsh. The IAS estimated that
a total of 720 pounds of silver had been discharged from
Building 731.

The discovery of high concentrations of silver in the sedi-
ment of the drainageways prompted an additional round of




Table 1
CONCENTRATIONS OF SILVER IN WATER AND SEDIMENTS
SITE 5, X-RAY BUILDING

N
Concentration in Concentration in
.. Station or Sediment Water
Substation (mg/kg) (mg/1)
18 1920 -
1aP - 0.004, 0.021
2 475 0.04
38 260 -
42 19 -
4A - 0.014
58 22 -
6 2.25 0.003

Sediment samples taken January 1984, water samples
Sediment concentrations in dry weight.

January 1985.
All sediment concentrations exceed the average natural
All water concentrations exceed

Note:

abundance (Table 9).
one or more toxicity criteria (Table 10).

aComposite sample.

bTwo samples taken 45 minutes apart.

WDR106/011
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Table 2
ESTIMATED MASS OF SILVER IN SEDIMENTS \
SITE 5, X-RAY BUILDING
/
Volume of Weight of Silver Mass of Silver % of
Length Width Areg Sedimgnt Sediment Concentration in Sediment All Silver
Location (Ft) (Ft) (Ft™) (Ft™) (Tons) (mg/kqg) (1b) in Sediment
West Ditch 1140 2 2,280 1,140 51 1920 197 53
(Station 1)
East Ditch 1000 2 2,000 1,000 45 260 23 6
(Stations 2 & 3)
Ditch Confluence 400 2 800 400 18 19 1 <1
to Marsh
(Station 4)
Marsh - - 150,000 75,000 3375 22 148 40
TOTALS 77,540 3489 369
IAS Estimate: 720 1b silver lost, none recovered.
Notes: Lengths and areas determined from undated topographic maps (1" = 100') of NAVORDSTA drawn by the

Area Public Works Office.
from field observations.
based on sampling depth of 6 inches.

Widths estimated
All calculations
All values shown
All calculations

WDR47/106

are for dry weight of sediment.

3

assume that the bulk density of dry sediment is 90 1lb/ft™.



sampling in January of 1985. Five water samples were
collected from four stations (Figure 3):

N
o) Station l1--Two separate samples (2-1 and 2-4) from

Substation 1A in the west branch of the drainage
ditch, taken about 45 minutes apart.

o Station 2--A single sample (2-2).

o Station 4--A single sample (2-~3) from Substation 4A
just below the confluence of the branches of the
drainage ditch.

o Station 6--A single sample (2-5) from the marsh,
near the discharge point from the marsh to
Mattawoman Creek.

All five water samples were analyzed for silver. The
results are given in Table 1.

The highest concentrations of silver were found in the
branches of the drainage ditch (0.04 and 0.021 mg/l at
Stations 2 and 1A, respectively); lower concentrations

(0.014 mg/l) were found just below the confluence. Concen-
trations near the outlet to Mattawoman Creek were relatively
low (0.003 mg/l at Station 5). The concentrations of silver
in the two separate samples from Station 1A varied by a factor
of about 5 (0.004 vs. 0.021 mg/l).

DISCUSSION

High concentrations of silver (up to 4 orders of magnitude
higher than natural abundance) confirm that sediments in the
drainageways at Site 5 are contaminated with silver. The
pattern of contaminant concentrations (i.e., highest concen-
trations near the wastewater discharge points, lowest near
the outlet to Mattawoman Creek) is consistent with an origin
in wastewater discharged from Building 731.

The estimates presented in Table 2 indicate that most of the
silver is in the drainage ditch and marsh. This distribution
suggests that much of the silver remaining on the site has
been deposited in areas which are natural traps for sediment.
The upper reaches of the drainage ditch have very slight
topographic gradients, and marshes are normally areas of
sediment deposition.

There is a discrepancy of 351 pounds between the IAS estimate
of silver lost and the mass estimated to be present in the
sediments (Table 2). This discrepancy is well within the
expected accuracy of both estimates (i.e., within a factor

of about five). However, there are four other possible
reasons for the discrepancy: (1) some silver may have been
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carried beyond the marsh into Mattawoman Creek, (2) silver
may be present in additional, unrecognized branches of the
drainage ditch, (3) the depth and width of contamination at
some locations may be slightly greater than estimated, or
(4) some combination of the above.

The inadvertent release of silver-contaminated wastewater
during sediment sampling in January of 1984 may have caused
an increase in the concentration of contaminants detected in
the sediments of the west drainage ditch, stream channel,
and marsh., The effect was probably not large, because sedi-
ments, not standing or flowing water, were collected for
analysis. The closeness of the independent estimates of
silver mass (i.e., 720 vs. 369 pounds) also suggests that
the analytical data were not grossly biased by the waste-
water releases.

Concentrations of silver in water samples (taken during
January of 1985) exceeded acute and chronic toxicity criteria
for fresh water at the three sampling points in the drainage-
ways (see Table 10). At the outlet to Mattawoman Creek, the
concentration of silver exceeded the criteria for acute salt-
water and chronic freshwater toxicity, but was below the
acute freshwater criterion. Concentrations of silver were
below the MCL in all water samples. There are no regulatory
or toxicity criteria for silver in sediments.

The IAS report suggested that most of the silver at the site
should be present as the solid, silver sulfide. Under labora-
tory conditions, in deionized water of neutral pH and Eh,
silver sulfide has a solubility of about 10 mg/l, well
below all toxicity criteria. Although the solubility of
silver sulfide in the environment depends upon factors not
measured during this study, the solubility of silver sulfide
at Site 5 is likely to be within a few orders of magnitude
of the laboratory solubility. 1In other words, the natural
dissolution of silver sulfide at Site 5 is not likely to
produce concentrations of dissolved silver in excess of any
toxicity criterion.

This suggests that the relatively high concentration of silver
in the water samples from Site 5 may in part be an artifact
of the sampling and analytical procedures. In particular,
the samples were collected during rainy weather and were
turbid with suspended sediment; during analysis of surface
water samples, any suspended sediment is routinely "digested"
and effectively becomes a part of the sample. In short, the
relatively high concentrations of silver in the water samples
reflect a combination of suspended sediment and naturally
dissolved silver. Consequently, the analyses represent a
worst case; the concentrations of naturally dissoclved silver
in the waters of the site were undoubtedly lower than those
reported in Table 1, and were perhaps considerably lower.

3-7



In addition, this may explain the considerable variation in
silver concentrations found at Station 1A; suspended
sediment load in small stream channels can change
considerably over short periods of time.

If the silver on the site is in fact present as silver
sulfide, the primary mechanism of migration is likely to be
erosion and transport (as suspended sediment or channel bed-
load) by natural runoff and by discharge water. This suggests
that, under current conditions, the extent of contamination
on the site will not spread beyond the areas already contami-
nated. It also suggests that, over a period of years,
contaminants will be eroded from the drainage ditch and
redeposited in the marsh and Mattawoman Creek. Under current
conditions, the ultimate destination of all the contaminants
is off the site, in Mattawoman Creek.

SITE 8, NG PLANT OFFICE

INTRODUCTION

Figure 4 is a vicinity map showing the locations of Sites 8
and 12. As the figure indicates, the two sites overlap.

The area of significant overlap is in the tidal wetland,

which receives drainage from both sites. The wetland issues
to Mattawoman Creek through a culvert beneath Noble Road;

the invert of the culvert apparently lies above the level of
the bottom of the wetland. Consequently, the wetland probably
traps much of the sediment that it receives from both of the
tributary drainages.

Figure 4 shows the two sites as they existed prior to the
construction of the Town Gut Landfill and Atkins Road Exten-
sion. Only the general location of the landfill is indicated
on the figure. Figure 5 shows Site 8 in detail and indi-
cates the approximate extent of that part of the landfill
currently lying within the site boundary.

Samples were collected for this study in January of 1984 and
again in January of 1985. Both sediment and water samples

- were collected in 1984, only sediment samples in 1985. Sub-

sequent to the January 1984 sampling event, it was discovered

~ that mercury-contaminated wastewater had been discharged

from Building 766 to the drainage ditch during the sampling
event. This discharge was apparently associated with normal
operations at Building 766, although NAVORDSTA personnel
report that all discharges from the building were terminated
as of May 1984. The potential effects of the discharge are
discussed below.

During sampling in January of 1984, the extent of the tidal
wetland was approximately as shown in Figure 5. In January
of 1985, during a period of rainfall, the water level was
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considerably higher (at approximately the 5 foot contour
interval), and the wetland had flooded the adjacent lowland
to approximately the location of Station 10A.

SAMPLING LOCATIONS AND ANALYTICAL RESULTS

-

January 1984, Water and Sediment

Six sediment and six surface water samples were collected
from a total of 11 stations and substations during 1984
(Figure 5):

o Station 7--Water and sediment samples from the
drainage ditch west of Caffee Road, above the
point of wastewater discharge from Building 766 to
the ditch.

e} Station 8--Water and sediment samples from a small
depression in the drainage ditch immediately below
the manhole outfall from Building 766.

o Station 9--Composite water and sediment samples
from three substations (9A, 9B, and 9C) in the
relatively steep portion of the drainage ditch.

o Station 10--Composite water and sediment samples
from three substations (10A, 10B, and 10C) in the
lowland adjacent to and upstream of the tidal

wetland.

o Station 13--Composite water and sediment samples
from two substations (13A and 13B) in the tidal
wetland.

o Station 14--Water and sediment samples from the

tidal wetland near the culvert connecting the
wetland to Mattawoman Creek.

All sediment samples were collected from the depth interval
between 0.0 and 0.5 feet.

Field parameters (temperature, dissolved oxygen content, pH,
and conductivity) of waters were measured at all stations
and substations. These measurements, together with similar
measurements for Stations 11 and 12 on Site 12, are given in
Table 3. All six sediment and water samples were analyzed
for mercury. The results of these analyses, together with
results of mercury analyses for Stations 11 and 12 on

Site 12 and for sediment samples taken from Site 8 in 1985,
are given in Table 4. The concentration of mercury in some
samples was high enough to require the use of special analy-
tical technigques. These techniques are discussed in
Appendix D.



FIELD PARAMETERS OF WATER SAMPLES

NG PLANT OFF

Table 3

SITES 8 AND 12

ICE AND TOWN GUT LANDFILL
JANUARY 1984 "

Dissolved Conductivity
Station Temperature (°C) Oxygen (mg/1l) pH (umho/cm)
7 6.0 9.0 6.9 -
8 7.0 12.0 6.9 210
9a 6.0 10.0 6.8 185
9B 5.5 13.0 6.8 230
9cC 5.0 13.2 6.8 208
10Aa 4.5 13.4 6.6 210
10B 0.0 13.0 - 115
10C 0.0 - - 180
11 5.5 13.6 6.8 520
12 4.0 12.8 7.1 600
13Aa 11.5 6.6 410
13B 11.5 6.6 365
14 3.0 11.0 6.6 480
Note: pH measurements were performed in the laboratory.
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Field parameters were generally comparable at all stations
and within ranges typical for the time of year. Dissolved
oxygen was well above the 5.0 mg/l State standard at all
stations, and was highest in the drainage ditch below the
outfall, probably due to high aeration rates effected by
turbulence.

The highest concentrations of mercury in water (0.17 mg/l)
were found at Station 8, immediately below the manhole out-
fall. Next highest concentrations (0.019 and 0.011 mg/1,
respectively) were found at Stations 9 and 10, farther down
the drainage ditch. All of these concentrations exceed the
average natural abundance of mercury in surface waters,
which ranges from 0.00005 to 0.0002 ppm (Table 9). Concen-
trations of mercury in water samples at all other locations
were much lower, ranging from 0.0002 to 0.0006 mg/l.

During the 1984 sampling event, the highest concentration of
mercury in sediment (1,100 mg/kg) was again found at Station 8.
Next highest concentrations (188 mg/kg) occurred at Station 10,
in the lowland adjacent to the wetland. Concentrations ranging
from 4.6 to 8.5 mg/kg were found at Stations 9, 13, and 14.

All of these concentrations exceed the average natural abun-
dance of mercury in soils and sediments, which ranges from

0.01 to 1.0 ppm (Table 9). Lowest concentrations of mercury
(below 1.0 mg/kg) were found in sediments at Stations 7, 11,
and 12,

January 1985, Sediment

The discovery of high concentrations of mercury in 1984
prompted an additional round of sampling at Site 8 in
January of 1985. Twenty-eight sediment samples were taken
from a total of fourteen stations. Samples were collected
from two depth intervals (shallow, 0.0 to 0.5 feet; and
deep, 0.5 to 1.0 feet) at eleven of the stations, and pairs
of samples were taken from a single depth interval at two
stations. Nine stations were situated so as to provide
transects across the wide, downstream {lowland) end of the
drainageway. Specifically, sediment sampling locations were
as follows (Figure 5):

o} Station 2-7--A single sample from the drainage
ditch west of Caffee Road, above Building 766.

o} Station 2-8--A pair of shallow samples and a single
deep sample in the drainage ditch 8 feet downstream
of the manhole outfall.

o) Station 2-9--Shallow and deep samples from the
relatively steep portion of the drainage ditch.

3-11



o Stations 2-10-3 and 2-10-4-~-Two shallow samples
from the tributary drainageway that trends south-
N ward toward Building 1463, the Biazzi Plant.

o Stations 2-10-1 and 2-10-2 (Transect A)-~-Shallow
and deep samples from each of two stations just
upstream of the flooded portion of the lowland.

o Stations 2-10-5 and 2-10-6 (Transect B)--Shallow
and deep samples from each of stations within the
flooded lowland.

o) Stations 2-10-7 and 2-10-8 (Transect C)--Shallow
and deep samples from each of two stations within
the flooded lowland. A second (paired) shallow
sample was also taken at Station 2-10-7.

o Stations 2-10-9, 2-10-10, and 2-10-11 (Transect D)--
Shallow and deep samples from each of three stations
at the wetland end of the flooded lowland.

o Station 2-10-15--A single, shallow sample down-
stream of the culvert beneath Noble Road, in
Mattawoman Creek.

Concentrations of mercury (Table 4) were again highest near
the manhole outfall (about 140 ppm) and in the lowland
(generally in the tens of parts per million, with a maximum
of 223 ppm). All of these concentrations exceed the average
natural abundance of mercury in soils and sediments. Lowest
concentrations were found in the tributary drainageway {(less
than 0.4 ppm); in the deep samples from Stations 2-9, 2-10-1,
and 2-10-2 (1.3 ppm or less); and in the shallow samples

from Stations 2-7 and 2-10-1 (1.5 ppm).

At nine stations, the shallow sediment sample showed a higher
concentration of mercury than the deep sample. However,
shallow and deep concentrations were approximately equal at
Station 2-8, and the deep concentration was more than half
again as high as the shallow concentration at Station 2-10-8.
The concentrations of mercury in paired samples from

Stations 2-8S were roughly comparable, but concentrations in
paired samples from Station 2-10-7S differed by a factor of
iour,

Distribution of Sedimentary Mercury

Two estimates of the mass of mercury present in the sediments
of the drainageway between the manhole outfall and the down-
stream end of the wetland are given in Table 5. Both estimates
use analyses of samples obtained in both 1984 and 1985. The
first estimate was calculated by averaging mercury concentra-
tions between the endpoints of a particular reach of the



Table 4
CONCENTRATIONS OF MERCURY IN WATER AND SEDIMENT
SITE 8, NG PLANT OFFICE

A Water Sediment
Station (mg/1) (mg/kg)
7b 0.0002 0.45
27 - 1.5+
8 0.17%+ 1100+
2-8A-S - 131.7+
2-8B-S - 146.9+
2-8A¢D - 146.9+
98 0.019%+ 8.5+
2-9-5 - 11.1+
2-9-D - 0.98
102 0.11%+ 188+
2-10-1-8 - 1.5+
2-10-1-D - 0.98
2-10-2-5 - 10.8+
2-10-2-D - 1.3+
2-10-3-8 - <0.4
2-10-4-5 - <0.4
2-10-5-5 - 40.1+
2-10~5-D - 21.4+
2-10-6-5 - 53,7+
2-10-6-D - 14,4+
2-10-7A-5 - 9.8+
2-10-7B-5 - 40.3+
2-10~7-D - 7.9+
2-10~8-8 - 19.9+
2-10-8-D - 32.2+
2-10-9-5 - 223+
2-10-9-D - 63,3+
2-10-10-5 - 67.7+
2-10-10-D - 7.6+
2-10-11-§ - 26.3+
2-10£11-D - 22.2+
110 0.0002 0.95
12> 0.0003+ 0.60
137 0.0004+ 6.0+
14 0.0006+ 4.6+
2-15 - 3.5+

Note: Sediment concentrations in dry weight.
Composite sample. - T
January 1984 sample; all others January 1985.
*Exceeds MCL and acute saltwater toxicity criterion (Table 10).
+Exceeds average natural abundance (Table 9).
S--Indicates shallow (0.0 to 0.5 foot) sample, D indicates deep
(0.5 to 1.0 foot).
A and B--indicates paired samples (taken at same depth, but
not strict duplicates).

WDR106/013



s
Table 5 .
Estimated Mass of Mercury in Sediments
; Site 8, NG Plant Office
‘ Mass of Hg s of All
H Hq Concentration in Sediments Hg in Sediments**
We ight*
Channe 1 Channel Channel or Depth Sediment of
Reach or Length Hidth Stat 1o Interval Vol Sediment First Seocond First Second First Second
Location (ft) (ft) Area (ft7) (ft) (£L7) (Tons) Estimate Estimate Estimate Estimate Estimate Estimate
geae - - 78 0-0.5 39 2 1,100 1,100 3.9 3.9 2.0 0.8
Station 2-8 to 2-9 545 2 1090 0-0.5 545 25 11.1 146.9 0.54 7.2
) 545 2 1090 0.5-1.0 545 25 0.98 146.9 0.05 7.2 0.3 2.9
Station 2-9 to 425 2 850 0-0.5 850 38 8.6 11.1 0.66 0.85
Trangect A 425 2 850 0.5-1.0 850 38 1.06 1.3 0.08 0.09 0.4 2.9
Transect A to 165 52.5 8662 0-0.5 4331 195 26.5 53.7 10.3 20.9
1 Transect B 165 52.5 8662 0.5-1.0 4331 195 9.5 21.4 3.7 8.3 7.2 6.0
’—l
> Transect B to 160 77.5 12,400 0-0.5 6200 279 34.7 53.7 19.4 30.0
Transect C 160 77.5 12,400 0.5-1.0 6200 279 19.0 32.2 10.6 18.0 15.4 9.8
Transect C to 185 150 27,750 0-0.5 13,875 624 64.1 223 80.1 279
Transect D 185 150 27,750 0.5-1.0 13,875 624 25.5 63.3 31.9 79.1 57.5 73.4
Hetland* s+ - -- 141,000 0-0.5 70,050 3,152 5.3 5.3 33.6 33.6 17.2 6.9
TOTALS 194.8 488.1 100 100

3
*Height of sediments based on dry density of 901b/ft
**fst. \ determined from tbe sum of two depth intervals unless otherwise noted
***Determined from 1984 data, one depth interval only.
i

)
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drainageway; this average value was taken as the concentra-
tion throughout the reach. If the reach was bounded by a
transect, the average value for the transect was considered
the endpoint value. This estimation procedure was followed
for all reaches except that between Stations 2-8 and 2-9; to
account for the steep topographic gradient in this reach,
the average concentration of mercury was assumed to be equal
to that at Station 2-9. The second estimate is more ccnser-
vative; the highest concentration present in any station
bounding the reach was taken as the concentration throughout
the reach. Where possible, the amounts of mercury in the
deep (0.5 to 1.0 feet) and shallow (0.0 to 0.5 feet) sedi-
ments of a reach were calculated separately in both
estimates.

The estimates presented in Table 5 suggest that between
approximately 200 and 500 pounds of mercury occur in the
sediment; more than 95 percent of this amount resides in the
lowland and the wetland. The IAS estimated that a total of
23 pounds of mercury had been discharged from Building 766,
of which 10 pounds were recovered.

DISCUSSION

High concentrations of mercury (up to three orders of magni-
tude higher than natural abundance) confirm that the sediments
in the drainage ditch and wetland at Site 8 are contaminated
with mercury. The pattern of contaminant concentrations is
generally consistent with an origin in wastewater discharged
from Building 766: concentrations of mercury in sediment

are relatively low (essentially within the natural range) at
Station 7, upstream of the manhole outfall, and at four other
stations (Stations 2-10-3 and 2-10-4, and Stations 11 and 12
on Site 8) lying in drainageways beyond the reach of waste-
waters from Building 766. Concentrations are highest at
Station 8, immediately downstream of the outfall. However,
concentrations decrease from Station 8 to Station 9 and then
rise again at Station 10.

This distribution suggests that the mercury has been deposited
in areas which are natural traps for sediment, not in the
steeper portions of the stream channel. It is also possible
that there is an unrecognized source (or sources) of contami-
nation contributing mercury to the lowland; but the only

other likely source (Building 1463, the Biazzi Plant) is
virtually ruled out by the absence of contamination at
Stations 2-10-3 and 2-10-4.

The estimates presented in Table 5 suggest that most of the
sedimentary mercury on Site 8 is present in the wetland or
in the lowland sampled by Station 10. There is a discrepancy
of about an order of magnitude between the IAS estimate of
mercury unrecovered and the mass estimated to be present in
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the sediments. This discrepancy is not within the expected
accuracy of the two estimates. Possible reasons for the
discrepancy are: (1) there are unrecognized sources of mer-
cury contamination on the site, (2) the depth and width of
sediment contamination at some locations {(particularly the

- lowland stations) may be smaller than estimated, (3) the IAS
estimates of wastewater volumes and/or contaminant concentra-
tions were too low, or (4) some combination of the above.
The evidence at this point supports the third explanation,
given that the Biazzi Plant is not an unrecognized source.
Although there is considerable variation in mercury concen-
trations among the lowland stations and between paired
samples, there is substantial evidence that there is a
relatively large mass of mercury in the lowland and wetland.

High concentrations of mercury (up to about three orders of
magnitude higher than natural abundance) confirm that surface
waters in the drainage ditch and wetland were contaminated
with mercury in January of 1984. The pattern is consistent
with an origin in wastewaters discharged from Building 766:
concentrations were low, éssentially within the natural range,
at background stations (7, 11, and 12) and highest immediately
below the outfall; they decreased with distance below the
outfall. However, interpretation of this pattern is compli-
cated by the concurrent discharge of mercury from Building 766.
The mercury found in waters from the sampling stations may
have resulted from concurrent discharge of mercury. It may
also have resulted from entrainment or dissolution of mercury
already present in the sediments of the drainage ditch; under
laboratory conditions, the solubility of elemen;gl mercury

in water is relatively high, on the order of 10 mg/1l.

By contrast, comparison of the concentration of mercury in

any sediment sample with that in surface water taken at the
same station suggests that the ongoing discharge of mercury
had little immediate effect upon the concentrations of mercury
detected in the sediments. Sediment concentrations were
typically three to four orders of magnitude higher than sur-
face water concentrations at all stations. 1In short, the
active discharge does not appear to have biased the analytical
results for the sediment samples in January of 1984,

Concentrations of mercury in water exceeded three toxicity
criteria (acute and chronic freshwater, chronic saltwater)
‘at all sampling stations on Site 8 (Table 10). However,
these three toxicity criteria have little practical applica-
tion, as they are below the range of average natural abundance
of mercury in water (Table 9). Concentrations of mercury in
water from Stations 8, 9, and 10 exceeded both the MCL and
the acute saltwater toxicity criterion. These waters would
be toxic to any agquatic life in the drainageway; if consumed
regularly and in sufficient quantity, they could also damage
the health of anyone drinking them.
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There are no regulatory or toxicity criteria for mercury in
sediments. The relatively high solubility of elemental mer-
dury suggests, however, that water standing in contact with
contaminated sediments at Stations 8 and 10 could itself
become contaminated to levels in excess of the MCL. 1In
addition, sediments on some parts of the site could release
sufficient mercury vapor to pose a threat to the health of
persons traversing the area, particularly on a warm, still
day. For example, Station 8 is situated in a small basin or
depression having an estimated volume (airspace) of
approximately 500 cubic feet. The vapor pressure of
elggental mercury at 25°C is relatively high, about 2 x

10 mm. In a confined space of 500 cubic feet at 25°C,
only a few grams of elemental mercury will produce
atmospheréc concentrations of mercury vapor in excess of
0.05 mg/m~, which is the threshold limit value (TLV) for
mercury. The TLV of a contaminant is the atmospheric
concentration at which the contaminant becomes harmful to
humans. Similar considerations apply to other confined
spaces, such as the sewer structures, which may contain
elemental mercury.

The primary mechanism of contaminant migration on Site 8 1is
likely to be erosion and transport (as suspended sediment or
channel bedload) by natural runoff and by discharge water.
This suggests that, under current conditions, the extent of
contamination on the site will not spread beyond the areas
already contaminated. It also suggests that, over a period
of years, contaminants will be eroded from the drainageway
and eventually redeposited in the tidal wetland. Under cur-
rent conditions, it appears unlikely that significant
concentrations of mercury will migrate into Mattawoman Creek.
The tidal wetland probably traps most sediments eroded from
the tributary drainages, and the concentration of mercury in
wetland waters, which do leave the site, is currently only
slightly elevated above background concentrations. Mercury
concentrations in the sediments of Mattawoman Creek, at the
outfall from the wetland, are also only slightly elevated
above background concentrations.

SITE 12, TOWN GUT LANDFILL

INTRODUCTION

- A location map of Site 12 is presented in Figure 6.~ As dis-

cussed above, the site overlaps with Site 8, which also
encompasses the tidal wetland. A vicinity map showing the
relationship of the two sites was presented in Figure 4,
above.

The approximate positions of the Town Gut Landfill and Atkins
Road Extension are indicated on Figure 6. These two features,
more recent than the base map upon which they are drawn,

appear to have altered the drainageway between Atkins Road
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and the Atkins Road Extension. Although the figure shows

the drainageway as a broad channel set in marshland, the

current channel appears to be much narrower and without any

exXxtensive bordering marshland. In short, the character of

the modern channel is much like that shown on the figure for
__the drainageway north of Atkins Road. Furthermore, the modern

drainage passes beneath the Atkins Road Extension in a culvert

lying just northeast of the landfill.

SAMPLING LOCATIONS AND ANALYTICAL RESULTS

Four surface water and four sediment samples were taken in
January 1984 from a total of five stations and substations,
including two of the wetland stations used for studies at
Site 8:

o Station l1l1--Water and sediment samples from the
stream channel north of Atkins Road, above the
tidally influenced area of the wetland.

e} Station 12--Water and sediment samples from the
stream channel between Atkins Road and the Atkins
Road Extension, in the area of high arsenic levels
reported in the IAS.

o Station 13~--Composite water and sediment samples
from two substations (13A and 13B) in the tidal
wetland.

o Station 14--Water and sediment samples from the

tidal wetland near the culvert connecting the
wetland to Mattawoman Creek.

Field parameters (temperature, dissolved oxygen content, pH,
and conductivity) of waters were measured at all stations
and substations. These measurements, together with similar
measurements for stations on Site 8, are given in Table 3.
All four water and sediment samples from Site 12 were
analyzed for arsenic, cadmium, lead, mercury, silver, and
zinc. The results of these analyses are given in Table 6.
All samples were also analyzed for the priority pollutant
volatile organics listed in Table 7. Only one of these com-
pounds, Trans-1,2-Dichloroethene (T-DCE), was detected in
any of the samples; the results of these analyses are given
in Table 8. Detection limits for the other organic com-
pounds are given in Appendix D.

Field parameters were generally comparable at all stations
and were within ranges typical for the time of year. Con-
ductivities were slightly higher in the drainageway at

Site 12 than in the drainageway at Site 8, indicating higher
concentrations of dissolved solids.
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Arsenic
Cadmium
Lead
Mercury
Silver

Zinc

Notes:

WDR47/95

Table 6
CONCENTRATIONS OF TRACE METALS (PPM)
IN WATER AND SEDIMENT

Concentrations in water in
Concentrations in sediment in mg/kg, dry weight.

a .
+Comp051te samples.
Exceeds average natural abundance (Table 9).

mg/1.

SITE 12, TOWN GUT LANDFILL P
JANUARY 1984
Station 11 Station 12 Station 132 Station 14
Water Sediment Water Sediment Water Sediment Water Sediment
0.022 23" 0.013 16.5" 0.015 32" 0.013 25"
R +
<0.01 1.0 <0.01 0.60" <0.01 1.957  <o0.01 1.2%
0.02 114" 0.01 37.2" 0.006 163" 0.007 98"
+ + + + +
0.0002 0.95 0.0003 0.60 0.0004 6.0 0.0006 4.6
+
<0.03 1.5 <0.03 <1.5 <0.03 1.65 <0.03 <1.5
+
0.12" 173" 0.09" 72 0.09 200" 0.1 220"



Table 7

PRIORITY POLLUTANT VOLATILE ORGANIC COMPOUNDS

'\
Acrolein
Acrylonitrile

- Benzene

Carbon tetrachloride
Chlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
l1,1-Dichlorcethene
Trans-1,2~-Dichloroethene
l1,2-Dichloropropane

WDR47/108

Trans-1,3-Dichloropropene
Cis-1,3-Dichloropropene
Ethyl benzene

Methylene chloride
Chloromethane
Bromomethane

Bromoform
Dibromochloromethane
Trichlorofluoromethane
Bromodichloromethane
Tetrachloroethylene
Toluene
Trichloroethylene

Vinyl chloride



Table 8
CONCENTRATIONS OF

At TRANS-1,2-DICHLOROETHENE (PPM)
IN WATER AND SEDIMENT
SITE 12, TOWN GUT LANDFILL
JANUARY 1984
Water Sediment

Station (mg/1) (mg/kg)

11 <0.005 <0.025

12 0.008 <0.025

1328 0.008 <0.025

14 0.010 <0.025
Note: Sediment concentrations are wet weight.

aComposite sample.

WDR47/109



Concentrations of arsenic in water were within the range of
average natural abundance (0.003 to 0.064 mg/l) at all
gtations. Concentrations of arsenic in sediments ranged
from about 16 to 32 mg/kg, approximately one order of magni-
tude above the range of average natural abundance.

Concentrations of cadmium in water were below the detection
limit (0.01 mg/l) at all stations. Concentrations of
cadmium in sediments ranged from 0.60 to 1.95 mg/kg, within
approximately one order of magnitude of the range of average
natural abundance.

Concentrations of lead in water were within the range of
average natural abundance (0.0003 to 0.02 mg/l) at all
stations. Concentrations of lead in sediments ranged from
about 37 to 163 mg/kg, within approximately one order of
magnitude of the range of average natural abundance.

Mercury is discussed extensively above, in connection with
Site 8.

Concentrations of silver in water and sediment were below
detection limits (0.03 mg/l and 1.5 mg/kg, respectively) at
all stations except Station 13. There, the concentration of
silver in sediment was 1.65 mg/kg, within approximately one

order of magnitude of the range of average natural abundance.

Concentrations of zinc in water ranged from 0.09 to

0.12 mg/l, within an order of magnitude of the range of
average natural abundance. The concentration of zinc in
sediment at Station 12 was 72 mg/kg, within the range of
natural abundance. Concentrations in sediments at all other
stations ranged from 173 to 290 mg/kg, within a factor of
four of the average natural abundance.

DISCUSSION

In general (with the exception of mercury, discussed above),
metals concentrations were comparable at all stations on
Site 12, including the background station (Station 11). 1In
short, the analytical data indicate that the Town Gut Land-
fill had no detectable impact upon the concentrations of
metals in the surrounding surficial environment. The
elevated concentrations of metals at these stations
{(generally within one order of magnitude of natural
abundance) suggest that other sources of contamination may
lie farther upstream (north) in the drainage. Developed
land areas commonly produce runoff showing higher levels of
metals than undeveloped areas. These nonpoint sources or
industrial discharges upstream of Site 12 may account for
the elevated concentrations of metals observed on Site 12.



-—

Concentrations of T-DCE were marginally higher in water
samples downstream of the landfill than in water taken at
Station 11 (0.008 to 0.010 vs. <0.005 mg/l). This differ-
ence may indicate that the landfill has had a minor impact
on adjacent surface waters, but the difference is so small
as to be meaningless without additional corroborative
analyses over a much longer period of time.

There are no regulatory or toxicity criteria for sediment
concentrations of any of the metals discussed above. None

of the metals was present in water at concentrations exceed-
ing the MCL. Of the metals present in water at concentrations
above the detection limit, none was present at concentrations
exceeding any toxicity criterion.

Concentrations of T-DCE were well below health and toxicity
criteria in all samples.
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Arsenic

Cadmium

Lead

Mercury

Silver

Zinc

Table S
AVERAGE NATURAL ABUNDANCES OF
TRACE ELEMENTS (PPM)

Earth's Sedimentary Drinking

Crust Rocks Soils Water Seawater Fresh Water
1.82 6.6° 5 <0.01 0.003 0.064

0.2 0.32 0.06 0.0082 0.0001 0.001

15 7-20 10 0.02 0.0003 0.001-0.01
0.080 0.01-1.0 0.03 0.0002* <0.00005~-0.00019 0.0001

a b

0.07 0.1 0.05 0.00013 0.0004 -
65-94 20-95 50 1.33 0.01 0.064

Drinking water data from Standard Methods for the Examination of Water

and Wastewater, 13th Edition, 1971.

Seawater and freshwater data from Quality Criteria for Water, US EPA,
1976, except where noted.

Soils data from W.L. Lindsay, Chemical Equilibria in Soils, 1979.

%k. B. Krauskopf, Introduction to Geochemistry, 1967.

b

W. A. Anikovchine and R.W. Sternberg, The World Ocean, 1973.

All other data from United States Mineral Resources, U.S.G.S.
Professional Paper 820, 1973.

*Rainwater.
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Table 10
REGULATORY AND TOXICITY CRITERIA (mg/l)
FOR TRACE ELEMENTS AND COMPOUNDS FOUND IN WATER !

AT SITES 5, 8, AND 12 7
Toxicityz, Toxicityz,
i 1 Fresbwatgr Saltwate;
MCL Aquatic Life Aquatic Life
Acute Chronic Acute Chronic
Arsenic> 0.05 0.440 - 0.508 -
Cadmium 0.01 0.0032 - 0.059 0.0045%
Lead 0.05 0.170% - 0.668 0.025
Mercury 10.002 0.0000017¢ 0.000000572€ 0.0037 0.0000252€
Silver 0.05 0.0041° 0.00012 0.0023 -
Zinc '5C 0.320° - 0.170 0.058°
r-DCE* 2.7, 0.279 11.6 - 224.0 -

Maximum Contaminant Level, National Interim Primary Drinking Water Regulations.
Federal Register, Volume 45, No. 231, except where noted.

Trivalent arsenic.

Trans-1,2-Dichloroethene.
bM. Sittig, Handbook of Toxic and Hazardous Chemicals, 1981
cAssumes water hardness of 100 mg/1l as CaCo3.
dSecondary standard, aesthetic only.

Proposed 1-day and 10-day Health Advisory, respectively; USEPA Memorandum, W. Hedeman,
May 2, 1983.

Below average natural abundance.
-: No criterion defined.

LRSI

a
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Section 4
CORRECTIVE MEASURES

INTRODUCTION

" This section discusses possible alternative corrective measures

at the three sites examined for this Confirmation Study.

The purpose of this discussion is to provide a general
framework for consideration of corrective measures, and to
provide a context for the recommendations given in

Section 5. The discussion is presented in three additional
subsections. The first subsection identifies the objectives
of corrective measures; objectives must be identified before
the effectiveness of any measure can be evaluated. The next
subsection identifies and describes alternative remedial
technologies appropriate to the three sites; these
technologies may be used to achieve the objectives. The
third subsection presents and evaluates alternative
corrective measures for each site. Recommendations for
corrective measures or other actions are given in Section 5;
Appendix A gives comparative cost estimates for the
corrective measures.

OBJECTIVES

Primary objectives of any corrective measures are to:

o} Reduce the potential for transport of contaminants
within and off the site.

o Reduce the potential for transport of contaminants
off the activity.

o} Reduce the potential for human health impacts
resulting from exposure to contaminants.

e} Reduce the potential for environmental impacts
resulting from the presence of contaminants.

o} Minimize the disruption to the human and/or
natural environment caused by implementation of
the corrective measure.

In addition, corrective measures should be cost-effective
and acceptable to CHESDIV, to the NAVORDSTA, and to con-
cerned federal, state, and local agencies. They should also
employ technologies which have been shown to be effective in
past applications.

ALTERNATIVE REMEDIAL TECHNOLOGIES

Remedial technologies considered for implementation at the
NAVORDSTA include: continued monitoring, sediment removal,



sediment sealing, sediment detention basins, water treat-
ment, and channel diversion and filling. Important aspects
of each of these technologies are briefly described below.

CONTINUED MONITORING

Continued monitoring can be used to determine whether con-
taminants continue to enter a system and/or if they are being
redistributed within the system. Monitoring can reduce the
potential for human contact with contaminants by identifying
areas of new or increased contamination. Continued monitoring
does not affect contaminant transport or potential impacts

of contaminants on the environment. The results of continued
monitoring serve as a basis for future decisions about the
implementation of more extensive remedial actions.

SEDIMENT REMOVAL

Properly conducted sediment removal and disposal operations
can reduce the potential for contaminant transport and for
human health and environmental impacts caused by contact
with contaminated sediments.

Sediment removal operations are often inefficient, because
the ratio of the mass of sediment removed to the mass of
contaminants removed is typically very large. Sediment
removals are most cost-effective where highly contaminated
sediments are in slow, shallow streams, dry streambeds,
floodplains, or small, isolated pools. If specific contami-
nants have high resource recovery potential (e.g., silver),
the economics of recovery of the contaminant should be con-
sidered.

A sediment removal operation involves mechanical or hydraulic
dredging of the contaminated sediments, with subsequent dis-
posal or treatment of the sediments. Design and construction
considerations for sediment removal include the volume of
sediments removed; the depth, width, and flow velocity of

the water body; accessibility of the water body; stability

of the banks surrounding the water body; a means of capturing
sediments that are agitated and suspended during removal;
drainage of the sediments prior to transport; disturbance of
slopes and vegetation; the distance to the sediment disposal
Oor treatment site; and the disposal or treatment method
employed. Removal operations should be scheduled for the
driest period of the year. “ . S

SEDIMENT SEALING

Sediment sealing involves paving over the surface of contami-
nated sediments. Sealing curtails transport of contaminants
by the mechanical action of flowing water, and forestalls
human exposure to contaminated sediments. Sealing also



inhibits infiltration and percolation, retarding the leaching
of contaminants into deeper groundwaters. When contaminants
dre naturally immobile (i.e., strongly adsorbed or highly
insoluble) in sediments, sealing effectively isolates the
contaminants from the environment,

A disadvantage of this technology in streams and wetlands is
that it has a severe impact on the entire ecosystem: it
destroys habitat for benthic organisms and agquatic vegeta-
tion. 1If paving is limited to certain contaminated reaches,
the impact on the ecosystem is reduced. However, flow rates
will increase over paved reaches, potentially causing acceler-
ated erosion over unpaved reaches.

SEDIMENT DETENTION BASINS

A sediment detention basin (catch basin) is designed to cap-
ture stream flow and cause sediment to settle out of suspension
by reducing the energy of the flowing water. Catch basins
limit the transport of contaminants beyond the basin, but do
not stop transport of or potential contact with contaminants

in the drainage above the basin. A catch basin involves
operation and maintenance costs, as sediments must be removed
and disposed periodically.

CHANNEL DIVERSION AND FILLING

Channel diversion and filling involves excavating a parallel
channel near an existing stream bed or wetland, filling the
existing channel with the excavated (contaminated) material,
stabilizing the slopes of the new channel, and capping and
stabilizing the filled channel.

Channel diversion and filling eliminates the original stream
and/or wetland ecosystem. Successful diversion of flow from
a wetland may also reguire excavation and stabilization of
auxiliary ditches. This remedial technology serves the same
purpose as sediment sealing by paving: it isolates the con-
taminated sediments.

Preliminary analysis indicated that both the costs and the
potential disruption would be greater from channel diversion
and filling than from sediment sealing. Therefore, this
technology was not considered among the alternative correc-
tive measures discussed below.

WATER TREATMENT _—

Water treatment employs physical or chemical processes either
to reduce the concentrations of contaminants in water or to
otherwise render the contaminants harmless. The treated
water is discharged to the surface, and any process wastes
are periodically collected and disposed. Treatment of water



can be highly effective in removing selected contaminants at
the point of collection. It is therefore useful in restrict-
ing the migration of contaminants beyond the collection point,
but has no effects upstream of the collection point.

~Design and construction considerations include the volume of
water to be treated, the location of the collection point,
and the nature and concentrations of the contaminants.

As noted in Section 3 of this report, contaminants at Site 5
are probably not highly soluble; water treatment was there-

fore judged to have relatively little application at Site 5.
However, preliminary analysis indicated that water treatment
could be applicable at Site 8. Collection and treatment of

water (contaminated with dissolved elemental mercury) at the
Noble Road culvert was judged to be practicable. Treatment

processes could involve addition of carbonates or hydroxides
to render the mercury insoluble, followed by settlement and

filtration.

ALTERNATIVE CORRECTIVE MEASURES

Alternative corrective measures for Sites 5 and 8 were
developed from the remedial technologies outlined above. No
separate corrective measures were considered for Site 12,
which overlaps Site 8 in the vicinity of the Town Gut Land-
fill and for which no substantial degradation of the
environment was identified. Two of the remedial technolo-
gies (sediment removal and sediment sealing) were considered
at more than one level of implementation at each site, and
each level was treated as a separate corrective measure.

The corrective measures considered are listed below by site.

Site 5:

1. Continued monitoring.

2. Removal of sediment from the ditches, stream chan-
nel, and marsh.

3. Removal of sediment from the west ditch.

4. Sealing of the bed of the ditches, stream channel,
and marsh.

5. Sealing of the west ditch.

6. Trapping of sediment in a detention basin at the
outlet of the marsh.

7. No action.



10.

Continued monitoring.

Removal

wetland.

Removal
lowland

Removal
Sealing

Sealing
Station

Sealing

cf sediment from the entire stream and
of sediment from Station 8 and from the
between Station 9C and the wetland.

of sediment from Station 8.

of the entire stream and wetland.

of Station 8 and of the lowland between
9C and the wetland.

of Station 8.

Trapping of sediment in a detention basin at the
outlet of the wetland.

Water treatment at the Noble Road culvert.

No action.

These alternatives were evaluated with reference to the objec-
tives listed above. Qualitative comparisons of the advantages
and disadvantages of each corrective measure are given for
each site in Tables 11 and 12. It is emphasized that the
numerical values listed under each objective in these tables
involve engineering judgment and are based on analysis of a

limited data base.

They are intended to be used as guide-

lines, not as absolute guantitative criteria for decision-

making.

In addition, the results of these comparisons must be inter-
preted carefully.
objective must be weighed for each site. For example, a

given remedial action may be equally effective at reducing

contaminant transport at either Site 5 or Site 8, but the

In particular, the significance of each

significance of those equal results in terms of impacts on
human health and the environment are considerably different.

WDR47/115
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Table 11

CORRECTIVE MEASURES
QUALITATIVE EFFECTIVENESS EVALUATION

SITE 5

Objective

Reduce Transport

Reduce Transport

Reduce Impact

Reduce Impact Minimize

Measure Off Site Off Activity on Human Health on Environment Disruption

Continued Monitoring 0] 0 +1 0 +5
|

Complete removal of +4 +4 0 +1 -4

Sediment

Removal of Sediment,§ +2 +2 0 +1 -2

West Ditch '

Complete Sealing +3 +3 0 +1 -5

of Sediment

Sealing of Sediment, +3 +2 0 +1 -2

West Ditch

Sediment Detention +3 +2 0 +1 -1

Basin

No Action 0] 0 0 0 +5

NOTE: Effectiveness is rated from -5 to +5.

Negative numbers indicate a negative effect, positive numbers
a positive effect. A value of zero indicates no effect.

This evaluation matrix is qualitative only, is based on analysis of a limited data base, and involves
The numerical values listed under each objective are intended to be used as
guidelines, not as absolute quantitative criteria for decision-making.

engineering judgement.

WDR47/119
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Table 12
CORRECTIVE MEASURES
QUALITATIVE EFFECTIVENESS EVALUATION

SITE 8 {
. . A
Objective :
Reduce Transport Reduce Transport Reduce Impact Reduce Impact Minimize
Measure Off Site Off Activity on Human Health on Environment  Disruption
Continued Monitoring 0 0 +1 0 +5
Complete Removal of | +4 +4 +2 +3 -4
Sediment
Removal of Sediment, +2 +3 +2 +2 -2
Station 8 and below
Station 9C to Wetland
. Removal of Sediment, +1 +2 +3 +2 -1
, Station 8
¢t Complete Sealing of +4 +4 +2 +2 -5
Sediment
Sealing of Sediment, +3 +2 +2 +2 -3
Station 8 and below
Station 9C to Wetland
Sealing of Sediment, +2 +1 +2 +1 -1
Station 8
;
1
" Sediment Detention +1 +3 +1 +1 -1
" Basin
Treatment of Discharge, 0] +3 0] +1 +4
Noble Road Culvert
No Action ' 0 0 0 0 +5

NOTE: Effectiveness is rated from -5 to +5. Negative numbers indicate a negative effect, positive numbers
a positive effect. A value of zero indicates no effect.

This evaluation matrix is qualitative only, is based on analysis of a limited data base, and involves
engineering judgement. The numerical values listed under each objective are intended to be used as quidelines,
not as absolute quantitative criteria for decision-making.



Section 5
RECOMMENDATIONS

SITE 5

Sediments at Site 5 are extensively contaminated with
silver. Silver is most highly concentrated in the drainage
ditches, and is low in concentration and/or widely dispersed
on other parts of the site. Based upon the data obtained
during this study, the contamination does not appear to pose
a threat to human health. If, as indicated in the IAS, the
silver occurs as silver sulfide, there is little potential
of a threat to the environment. Elevated concentrations of
silver in some water samples from the site are probably
associated with suspended sediment.

Given these conditions, any benefits to be derived from
removal or sealing of contaminated sediments appear to be
outweighed by the environmental damage (destruction of
streambed, sedimentation) that these remedies would cause.
Consequently, the following action is recommended:

o} Monitoring of surface water for dissolved silver
should be continued at two stations (4A and 6, see
Figure 3) for a period of five years, with samples
taken quarterly in the first year and annually
thereafter. Samples should be filtered prior to
preservation, to assure that any silver detected
is dissolved silver only. Detection of silver at
concentrations above toxicity criteria should be
cause to consider more extensive corrective
measures.

SITE 8

Sediments and water at Site B are extensively contaminated
with mercury. Mercury concentrations in the drainageway are
sufficient to pose potential threats both to human health
and to the environment. Based upon the data obtained during
this study, mercury in the tidal wetland does not currently
appear to threaten either human health or the environment.
Low concentrations of mercury discharge from the site to
Mattawoman Creek; based upon the data obtained during this
study, this discharge does not appear to threaten human
health or the environment.

on different parts of the site, a staged or phased
corrective measure is likely to be the most efficacious
response. In particular, the measure should address areas
of known, immediate concern as quickly as possible, and
allow for further action if subsequent monitoring indicates



a continued problem. Accordingly, the following actions are

recommended as an immediate response:

N

o Access to the drainageway between Station 8 and

the tidal wetland should be restricted. Persons
entering this area or any of the sewer structures
discharging from Building 766 should wear respira-
tors and protective clothing and carry monitoring
devices for mercury vapor.

o Sediments from the vicinity of Station 8 should be
removed and disposed offsite.

o) Continued monitoring should be conducted for five
years to ensure that the concentrations of mercury
leaving the wetland remain below acceptable
levels. Monitoring should be conducted quarterly
at one location (Station 2-15, Figure 5) for one
year and annually thereafter.

These three actions will (1) ensure the reduction of
potential risks to human health on the site, (2) remove
those sediments which are known to contain the highest
concentrations of contaminants, thereby further reducing
potential risks to human health and the environment, and
(3) ensure that any remaining problem is confined to the
boundaries of the site itself.

Depending upon the results of the continued monitoring,
serious consideration should be given to further corrective
measures. In particular, detection of mercury in
concentrations above toxicity or health criteria would
suggest the need for further action. Treatment of discharge
at the Noble Road culvert is a cost-effective option, as it
would prevent migration of contaminants offsite without the
serious disruption of the environment entailed by actions
such as sediment removal.

OTHER RECOMMENDATIONS

The results of the Confirmation Study at Site 5 indicate
that the environment at Sites 6 and 25 may be contaminated
with silver. Confirmation Studies should therefore be con-
sidered for Sites 6 and 25, as recommended in the IAS.

Based upon the data obtained during this study, the Town Gut
Landfill (Site 12) does not appear to pose a potential
threat either to human health or to the adjacent surficial
environment. However, as recommended in the IAS, monitoring
should be continued at the site for a period of five years.
This should ensure detection of any discharge of
contaminants from deeper parts of the landfill.



Elevated concentrations of heavy metals at Site 12 are not
attributable to the Town Gut Landfill. These elevated con-
centrations suggest the possibility of an unrecognized

source of contamination farther upstream. Activity records

should be reviewed to see if a source of contamination may
- be discovered.

WDR106/014



HE Appendix A
BBl COMPARATIVE COST ESTIMATES

\‘.

INTRODUCTION

Comparative cost estimates for aspects of the corrective
measures discussed in Section 4 of this study are presented
below. The cost estimates do not include design or
construction management costs. The estimates are
comparative estimates that reflect cost differences between
alternative measures, but that do not necessarily represent
the actual costs of the alternatives. These estimates are
prepared, using information available at the time of the
estimate, to guide the selection and implementation of
alternatives. As discussed in Section 4, CHE2M HILL
recommends the collection of additional information before
selection and final costing of the alternatives. The final
costs of any alternative depend on actual labor and material
costs, competitive market conditions, final scope of the
work, implementation schedule, and other variable factors.
As a result, the final costs of any alternative will vary
from the estimates presented herein.



CONTINUED MONITORING AT SITES 5 AND 8

The estimated cost of continued monitoring for five years at
each site is $15,040.

_The estimate is based on these assumptions: (1) 4 water and
4 sediment samples, all analyzed for silver (Site 5) or
mercury (Site 8), and (2) samples collected quarterly for

the first year of sampling, once a year for an additional
four years.

Calculation: 2-member sampling team at $45.00 per hour
each for 12 hours = $1,080.00

Travel, shipping, and analysis = $400.00.
Report preparation = $400.00.
Subtotal = $1,880.00.

$1,880 times 8 events = $15,040.



SEDIMENT REMOVAL

Cost estimates are presented in Table A-1.

All estimates of the costs of sediment removal are based on
these assumptions: (1) sediment does not require special
“handling or disposal (as for hazardous waste), (2) special
measures to detain disturbed sediments eroded and
transported by surface waters/runoff during the removal are
costed separately, (3) sediment is excavated tg a depth of
one foot, (4) sediment density is 90 pounds/ft

(1.22 tons/yard~) dry weight, (5) sediment volume remains
constant after excavation, (6) hauling is by 10 cubic yard
truck, (7) disposal site is within 20 miles, (8) removal
cost is $5.00 per cubic yard, (9) hauling cost is $30.00 per
cubic yard, and (10) disposal cost is $50.00 per ton (dry
weight) .

SILVER RECOVERY AT SITE 5

The spot market value of silver is approximately $8.50 per
troy ounce, so that the value of the silver in the sediments
of the east and west ditches at Site 5 is (given current
information) approximately $22,000. Because the silver is
apparently contained in a relatively well~defined, narrow
area and a relatively small volume of sediments in these
ditches, recovery of the silver could prove to be economic.
Recovery might also offset some of the costs of sediment
removal.

Evaluation of the economics of silver recovery involves the
following initial steps: (1) collection of a 55-gallon drum
of representative sediments from the ditch, (2) shipment of
the drum to a silver refining facility (probably in
Pennsylvania or New Jersey), and (3) assay of the sediments
to determine the concentration of silver and costs of
recovery.

Evaluation of the economics of the recovery operation
includes the following considerations: (1) value of the
sediments, as determined from the assay, (2) distance to the
refining facility, and (3) excavation and hauling costs.
Disposal costs are not a factor, as they would be borne by
the refiner.

The economics of silver recovery at Site 5 might be improved
if silver were also recovered at Sites 6 and 25. These two
sites were not examined during this Confirmation Study, but
the IAS indicated that at least several hundred pounds of
silver had been discharged at the sites.



Table A-1
ESTIMATED COSTS
SEDIMENT REMOVAL

d
Cost Factors
Volume Rgmoved Mass Removed Estimated Costs
Alternative Area of Removal (yd™) {Tons) Removal Hauling Disposal Total

Site 5, Entire bed of ditch, 5.7 x 103 7.0 x 103 $29,000 $174,000 $350,000 $553,000
Complete Removal stream, and marsh
Site 5, West ditch 84 103 400 2,500 5,200 8,100
Partial Removal

. . 3
Site 8, Entire bed of drain- 5.8 x 103 7.0 x 10 29,000 174,000 350,000 553,000
Complete Removal age and wetland

2 2

Site 8, Station 8 and below 5.5 x 10 6.7 x 10 3,000 17,000 34,000 54,000
Partial Removal Station 9C to wetland
Site 8, Vicinity of Station 8 3 4 15+ 90* 200* 305+
Station 8* only

*If this option only is selected, costs will be considerably higher than shown because of economies of scale.

NOTE: These cost estimates are comparative level estimates only.

WDRA47/117
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SEDIMENT SEALING

Cost estimates are presented in Table A-2.

All estimates of the costs of sealing are based on these
..assumptions: (1) special measures to detain disturbed
sediments eroded and transported by surface waters/runoff
during site preparation and sealing are costed separately,
(2) contaminated areas are covered with four inches of
concrete, (3) the banks of channels and ditches are covered
to forestall undermining of the concrete on the bed, (4) the
effective width of the bed and bank in the stream channels
is 10 feet, (5) site clearing and preparation costs are
$1.00 per square yard, (6) costs of placing concrete are
$50.00 per cubic yard.



Table A~2
ESTIMATED COSTS
SEDIMENT SEALING !
7
Cost Factors
Area to be Volume of Consrete Estimated Costs
Alternative Area of Coverage Cleared (yd") Placed (yd") Clearing Sealing Total
site S, Entire bed of ditch, 1.7 x 10° 2.14 x 10° $17,000 $107,000  $124,000
Complete Sealing  stream, and marsh
Site 5, West ditch 0 150 0 7,500 7,500
Partial Sealing
. . . 3
Site 8, Entire bed of drain- 1.8 x 104 1.99 x 10 18,000 100,000 118,000
Complete Sealing age and wetland
2
Site 8, Station 8 and below 1.6 x 103 5.5 x 10 1,600 27,500 29,100
Partial Sealing Station 9C to wetland
Site 8, Vicinity of Station 8 0 1 0 50%* 50*
Station 8* only

*If this option only is selected, costs will be considerably higher than shown because of economies of scale.

NOTE: These cost estimates are comparative level estimates only. See the introduction to Appendix A.
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WATER TREATMENT

The estimated total cost of water treatment to remove dis-
solved mercury at the Noble Road culvert is $80,000.

__This estimate is based on the following assumptions:
(1) mercury is in ionic state in solution, (2) average
stream flow of 5 to 10 gpm, (3) flows in excess of 10 gpm
will be bypassed to Mattawoman Creek, (4) bench tests (cost
not included) will be required to select treatment method
(carbonate or hydroxide).

Facility components/costs:

1. Package 1lift station with high flow diversion
capability located immediately upstream of Noble
Road culvert. Could use dual pump submersible
station.

Installed Cost $15,000
2. Phys-Chem treatment system to accommodate 10 gpm--
includes chemical feed, flocculation, tube settlers,
and filters.

Installed Cost $50,000

3. Interconnecting piping, enclosure for treatment
facilities.

Installed Cost $ 5,000
Capital Cost $70,000
15 Percent Cont. 10,000
Estimated Total $80,000

WDR106/015



DETENTION BASINS

The estimated cost of a detention basin at Site 5 is
$120,000. The estimated cost of a detention basin at Site 8
is $150,000.

These estimates are based on the following assumptions:

(1) operation and maintenance costs (i.e., removal and
disposal of detained sediment) are not included, (2) the
basin is sized to provide 3-hour detention for an estimated
peak l-hour discharge, (3) construction costs of $10 per
cubic yard include costs for temporary diversion of stream,
inlet and spillway structures, and disposal of excavated
material.

Calculations, Site 5: Basin located at out1e§ of marsh.
Basin Size: 12,000 yd-.
Cost: $120,000.

Calculations, Site 8: Basin located at outle§ of wetland.

Basin Size: 15,000 yd~.
Cost: $150,000.

WDR47/116



BB NAVAL ORDNANCE STATION, INDIAN HEAD, MARYLAND
BB CONFIRMATION STUDY WORK PLAN

\o
INTRODUCTION

-The Confirmation Study at the Naval Ordnance Station

(NAVORDSTA), Indian Head, is designed to carry out some of
the recommendations of the Initial Assessment Study (IAS)
completed in May of 1983. Investigations will be conducted
at three sites identified in the IAS. These three sites
are:

o Site 5--X-ray Building (Building 731), where
wastewater from the development of x-ray film was
discharged into an open ditch. The wastewater may
have contained silver,

o Site 8--Biazzi Plant, NG Plant office (Building
776) , where wastewater containing mercury was
discharged to a manhole, which in turn emptied
into an open ditch

o Site 12--Town Gut Landfill, which received unknown
kinds and quantities of hazardous materials. High
concentrations of arsenic were found in water near
a drum at the site. The IAS concluded that a
number of other metals and organic compounds might
also be present in the landfill.

The Confirmation Study will consist of field sampling and
laboratory analyses to determine the nature and extent of
contamination at the three sites; and preparation of a
Confirmation Study report (1) describing the methods and
results of the investigation, (2) assessing the effects of
any contamination found, (3) providing a list of
recommendations and proposed corrective measures, and

(4) providing cost estimates for all recommended actions.

Tasks to complete the Confirmation Study are discussed in
more detail below. The costs of these tasks are given in
Appendix A of this work plan. The project schedule is given
in Table 1.

SCOPE OF SERVICES

elE ,,,___—' iy Lo

TASK l-—INITIAL SITE VISIT

‘An initial site visit to the NAVORDSTA, Indian Head, was

made on August 15, 1983, to allow CH2M HILL personnel to
obtain information on the three sites, discuss overall
objectives and approach, and establish channels of
communication.



Table 1

NAVORDSTA, INDIAN HEAD CONFIRMATION STUDY SCHEDULE

\.
Initial Site Visit
Praft Work Plan Submitted
QA/QC Plan Submitted

Progress Report

CHESDIV Review Comments on
Work and QA/QC Plans

Final Work and QA/QC Plans

Field Investigations and
Laboratory Analysis

Progress Report

Progress Report

Progress Report

Draft Report and Meeting

CHESDIV Comments on Draft Report
Progress Report

Final Report and Meeting

WDRO3/11

8/15/83
12/14/83
12/19/83
1/2/84
1/2/84

1/9/84

1/9/84 - 3/5/84

2/1/84
3/1/84
4/2/84
4/2/84
4/23/84
5/1/84
5/21/84




_Figure_ 1, are.,ﬂﬁ@;j_ - .

TASK 2--PREPARE WORK PLAN

This work plan describes the proposed tasks and methods of
inhvestigation. It is based on information obtained from the
IAS and during the initial site visit (Task 1). This plan
will be reviewed and approved by the Engineer-in-Charge

-{(EIC) prior to the initiation of the field investigation.

TASK 3--PREPARE QA/QC PLAN

A Quality Assurance/Quality Control (QA/QC) plan will be
prepared describing laboratory quality assurance procedures,
sampling methods, sample preservation, analytical
techniques, document control, and quality assurance for
report preparation. The QA/QC plan will be reviewed and
approved by the EIC prior to the field investigation.

TASK 4--PREPARE HEALTH AND SAFETY PLAN

A site-specific health and safety plan will be prepared
discussing measures taken to minimize health risks during
sampling. The plan will include general information on site
characteristics and recommend levels of protection for field
sampling personnel. This plan will be submitted to the EIC
prior to the field investigation.

TASK 5--FIELD INVESTIGATION

If requested by the EIC, CH2M HILL will provide a briefing
for activity personnel prior to initiation of the
investigation.

The field investigation will consist of water and/or
sediment sample collection on the three sites (5, 8, and 12)
described above. Only one sampling event will occur.

The sampling plan is summarized in Table 2 and described in
more detail below. Sample collection, storage, and
identification methods will be discussed in the QA/QC plan
(Task 3). Chemical analyses will be conducted by the

CH2M HILL laboratory, analytical methods will also be

discussed in . the QA/QC plan.. . - e = RS

Task 5 1--Slte 5 X-ray Bulldlng

. 8ix sedlment samples will be collected at Site 5 for . .. .-

analysis for elemental s1lver. Sample stations, shown on

(e} Station 1 A composite sample will be taken from
the north fork of the drainage ditch. It will
consist of equal parts by volume of sediment
collected from 3 substations (1A, 1B, and 1C)




___-.__,

Table 2
FIELD SAMPLING SUMMARY

Sampling Analysis
Station - Medium Sampled Silver Mercury Table 3
Number Sediment Water Only - Only Parameters
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between the x-ray building and the confluence of
the north and south forks of the ditch.

Station 2. A sample will be taken at the
suspected discharge point to the south drainage
ditch.

Station 3. A composite sample will be taken from
the south fork of the drainage ditch. It will
consist of equal parts by volume of sediment from
three substations (3A, 3B, and 3C) between Station
2 and the confluence of the north and south forks
of the ditch.

Station 4. A composite sample will be taken
between the confluence of the north and south
ditches and the wetland near Mattawoman Creek.
will consist of equal parts by volume of three
sub-samples (4A, 4B, and 4C).

It

Station 5. A composite sediment sample,
consisting of equal parts by volume of three
substations (5A, 5B, and 5C), will be collected
from the drainage ditch in the wetland.

Station 6. A sample will be collected near the
discharge point of the drainage ditch to
Mattawoman Creek.

Task 5.2--Site 8, Biazzi Plant Mercury Discharge

Four water and four sediment samples will be collected at
Site 8 for analysis for elemental mercury. Two additional
water and sediment samples will be collected from a tidal
wetland which may receive contaminants from both Site 8 and
Site 12; these additional samples are discussed below

(Task 5.3). Sample stations, shown on Figure 2, are:

Station 7. One water and one sediment sample will
be collected from the west drainage ditch above

the mercury discharge to provide an 1nd1cat10n of
background mercury levels. T

(o)

Station 8. One water and one sediment sample will
_be collected in the dltch 1mmed1ately below the
-- ‘manhole discharge p01nt

Station 9.-. One composite sediment and one
composite water sample will be collected in the
drainage ditch between Station 8 and the lowlands
leading to the marsh. Both composites will
consist of equal parts by volume from three
substations (9A, 9B, and 9C).

L

[
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Table 3
ANALYSES TO BE MADE ON SAMPLES COLLECTED FROM
SITE 12, THE TOWN GUT LANDFILL
A\

LABORATORY--WATER AND SEDIMENT

—~Volatile Organics

Acrolein 1,3-Dichloropropene
Acrylonitrile Ethylbenzene

Benzene : Methylene chloride
Carbon tetrachloride Methyl chloride
Chlorobenzene Methyl bromide
1,1-Dichloroethane Bromoform
1,2-Dichloroethane Dichlorobromomethane
l1,1,1-Trichloroethane Trichlorofluoromethane
1,1,2-Trichloroethane Dichlorodifluoromethane
1,1,2,2-Tetrachloroethane Chlorodibromomethane
Chloroethane Tetrachloroethylene
2-Chloroethyl vinyl ether Toluene )
Chloroform Trichloroethylene
l,1-Dichloroethylene Vinyl chloride
l,2-trans-Dichloroethylene bis (Chloromethyl) ether
1, 2-Dichloropropane

Metals

Arsenic Lead

Cadmium Mercury

Zinc Silver

Field-Water

pH
Temperature
Conductivity

WDR03/13




for each of the three sites. Order-of-magnitude
cost estimates for proposed measures will be
prepared and included as an appendix to the

AN report.

After the draft report is submitted, CH2M HILL project staff
-will meet at the NAVORDSTA with the EIC and Indian Head
personnel to present and discuss the report. Review
comments will be incorporated into a final report.

TASK 7--PROJECT MANAGEMENT

The Confirmation Study Project Manager will submit monthly
progress reports to the EIC., He will also review all
documents submitted to the EIC for technical soundness and
accuracy. He or his appointed representative will give a
formal presentation at the NAVORDSTA of the findings and
recommendations of the Confirmation Study.

WDRO0O3/10




—~  Head, Maryland, récomménded Confirmationm Studies at three

B NAVAL ORDNANCE STATION, INDIAN HEAD, MARYLAND

BB CONFIRMATION STUDY QA/QC PLAN
N CONTRACT N62377-83-D-0238

1.0 INTRODUCTION

-ar

This Plan describes Quality Assurance and Quality Control
(QA/QC) procedures to be used by CH2M HILL in conducting the
Confirmation Study for the NAVORDSTA, Indian Head, Maryland.

The general objectives of these QA/QC procedures are:

1. to assure that all data generated by the
Confirmation Study are representative of actual
conditions on the site and are of known precision
and accuracy,

2. to assure that all procedures of sample and data
collection and analysis are thoroughly. documented,

3. to assure that the conclusions of the study
accurately reflect the limitations of data
generated by the study.

Primary features of this QA/QC plan are:

1. definition of the QA/QC responsibilities of key
personnel,

2. prescription of sampling and sample handling
procedures,

3. prescription of laboratory procedures, and

4. prescription of documentation and document control
procedures.

2.0 PROJECT BACKGROUND

The Initial Assessment Study (IAS) of the NAVORDSTA, Indian

sites: o . . e
o sité 5-X-ray Building (Building 731), where . . .
e e e g stewater” fron” the” deVélopment of %= ‘Yay film was— 7 N
discharged into an open ditch. The wastewater may _ ...
have contained silver, -~~~ —— 7T Tt oo T
o Site 8--Biazzi Plant, NG Plant office (Building

776) , where wastewater containing mercury was
discharged to a manhole, which in turn emptied
into an open ditch.

ST R e T Bt Be T T RS S e S e T



4.0 SAMPLING PROCEDURES

o} Site 12--Town Gut Landfill, which received unknown
quantities of hazardous materials. High
concentrations of arsenic were found in water near

N a drum at the site. The IAS concluded that a
- number of other metals and organic compounds might
also be present in the landfill,

The Confirmation Study will consist of (1) field sampling
and analysis to determine if contamination is present,

(2) assessment of the effects or potential future effects of
contaminants found, and (3) preparation of a list of
recommendations and of alternative corrective actions to be
taken at the sites. A work plan for the study has been
submitted separately to the Engineer-in-Charge (EIC).

3.0 STAFF ORGANIZATION AND RESPONSIBILITIES

Figure 1 shows staff organization for the Indian Head
Confirmation Study.

Primary responsibility for quality control lies with the
Project Manager, who has overall responsibility for
technical, financial, and scheduling aspects of the project.
He is the primary point of contact with the EIC for project
coordination. The project manager assigns project staff,
reviews all plans and reports for technical quality prior to
submittal to the EIC, and submits monthly status reports to
the EIC.

Primary QA responsibilities are also shared by the Quality
Assurance Coordinator (QAC), the Sampling Team Leader (STL),
and the Project Engineer. The QAC reviews the QA/QC plan
for accuracy and completeness, and directly oversees
laboratory analysis and laboratory quality assurance
procedures. The STL oversees quality assurance measures in
the field, including documentation and sample collection,
preservation, and shipping. The project engineer reviews
the development and evaluation of alternative corrective
measures and cost estimates.

~representative of the site and free of contaminants from . . .-~

The samples must_also be handled in such a way that there is

The Indlan Head Confirmation Study w111 requlre sedlhéht and
surface water sampling (see the work plan submitted
separately). All samples obtalned durlng the study must be

sources other than the immediate environment being sampled.

no question that analyses of the samples produce data which
are representative of conditions on the site. These
objectives will be attained through the prescription of
QA/QC procedures for sample collection, sample preservation
and packaging, and documentation.

G
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4.1 Sample Collection

To minimize the potential for inadvertent contamination of
gamples, all personnel will wear clean, disposable gloves
while collecting samples and handling sampling equipment;
new gloves will be worn at each sampling station. All

—~sampling equipment will be decontaminated between sampling
stations by wiping with a clean, disposable towel and then
rinsing with methanol and clean, potable water.

Sediment samples from drainage ditches or areas with very
shallow water (stations 1 through 12) will be collected with
a stainless steel scoop. Because the ground may be frozen
at the time of sampling, it may be necessary to first loosen
the surface soil with a shovel or pick. Sediment samples
from areas of deeper water (stations 13 and 14) will be
collected from a small boat using an Eckman dredge. The
samples will be transferred from the dredge to the container
using a stainless steel scoop.

Water samples from stations with shallow water will be
collected directly in the sampling container. Water from
stations 13 and 14 will be collected from a boat with a
Kemmerer sampler.

With one exception, all composite subsamples will be placed
in a clean glass container for volume measurement and then
transferred to the final composite sample container. At
substations 13A and 13B, water samples for volatile organic
analysis will be taken in VOA vials (see below) and
composited in the laboratory.

The pH meter will be calibrated with two standards and the
conductivity meter with one standard at the beginning of
each day and after every five readings.

One field blank, one duplicate water sample and one
duplicate sediment sample will be included as controls for
contamination introduced in sample handling and to determine
the reproducibility of analytical results.

Z7. 4.2 Preservation and Packagifig - -~ - oo

The types of sample containers and preservatives to be used™ '~

in the Confirmation Study are shown in Table 1. All sample

.7~ containers . will be clean, first-quality containers prov1ded~.44¢4:;;~e£
- by the CHZM HILL laboratory. S -

An 1dent1f1catlon label w111 be attached to each sample
container indicating the sample number, station number,
station location, analyses to be performed, preservative
used, date and time of sample collection, and names of
sampling team members. For all water samples destined for




metals analysis, the sample level in the container will be
marked on the outside with a grease pencil so that leakage
during shipping can be detected.

g}ter collection, samples will be packed in coolers with ice
and vermiculite for shipment to the laboratory. Chain-of-
_.custody forms (described below) will be taped to the inside
~ of the 1id of each cooler. The coolers will then be sealed
with strapping tape. Evidence tape will be placed across
the front and back of each lid to control tampering. Rapid
(overnight) shipment of samples to the laboratory will
ensure that holding times are not exceeded (Table 1).

4.3 Documentation

Field sampling activities will be documented through use of
field logs, photographs, and chain-of-custody procedures.

The sampling team leader will keep a log book describing all
field sampling activities; all entries to the log will be
made in indelible ink. Notes will be taken in the log book
for each sample; the notes will indicate the sampling time
and date, station number and location, procedures used in
sample collection, sample container tag numbers, and
preservatives used. Weather conditions, results of
measurements taken in the field, instrument calibration
results, observable characteristics of samples taken, and
decontamination procedures will also be noted in the log
book.

When possible, each sampling station will be marked with a
numbered wooden stake after the sample is taken.
Photographs will also be taken of each sampling station to
document the location and condition of the station; records
of photographs will be noted in the field log.

Chain-of-custody procedures will be used to track samples,
discourage tampering, and provide a sampling summary.
Chain-of-custody forms include general information about the
location of the activity and the members of the sampling
team, as well as specific information about the type of

.sample, _ sample _location, number of sample containers from . __

each station, analyses to be performed, and sample tag .
numbers. Each time the sample is relinquished or received,
the party involved signs the form and indicates the time and

.. date. A sample of the chain-of-custody forms to be used in

the Conflrmatlén Study is 1nc1uded in Flgure 20

§~0 LABORATORY PROCEDURES L

QA/QC procedures in the CH2M HILL laboratory are designed to
ensure that (1) any analytical result does not reflect
analytical error or contamination introduced during
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Sample container (s)

%Medium

i
Arsenic, Zlnc,w ! Water
Mercury, Cadmlum, -
Lead and Sllver o

1 y [l

1
Sediment
|
i

Volatile ofgaﬂic Water
compounds. (see ‘
work plan Table 3) “

|
L ‘
“ |
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N ., Sediment
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One l-liter high-
density polyethylene
bottle.

One 4-ounce glass
wide-mouth bottle
filled 3/4 full.

Two 40-ml glass
volatile organic
analysis (VOA) vials.
No headspace.

One 8-~ounce glass
wide-mouth bottle
filled full.

E ! SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
|

Preservative

" Maximum

Holding Time

1:1 HNO, pre-
servative to pH 2.

None.

Iced to 4°C.

One vial with HC1,
One vial with thio-
sulfate.

Iced to 4°C.

3 months

3 months

7 days

7 days
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laboratory handling, but accurately represents only those
constituents which are present in the sample delivered to
the laboratory, (2) the precision and accuracy of each
analytical method are known, and (3) the handling and
analysis of each sample are thoroughly documented.

‘5.1 Cleanliness

Laboratory cleanliness is of extreme importance in ensuring
that all data are of high quality. Extra care is given to
proper cleaning and maintenance of all glassware and
analytical supplies. All supplies (i.e., glassware,
chemicals, reagents) are of the best possible quality to
ensure proper instrument calibration and avoid
contamination. Water used in the lab is glass-~-distilled,
deionized, and periodically checked for purity. In
addition, water used in the organics area is carbon-filtered
or purchased as HPLC grade. All analyses employ reagent
blanks to monitor for contamination of glassware, distilled
water, and reagents.

5.2 Analytical Methods

All laboratory methodology is approved by the U.S. EPA and
published in Standard Methods, EPA Publications or the
Federal Register. Prior to implementing new procedures,
analyses are conducted using standards, spikes and duplicate
samples as controls. Once the procedure is properly
understood by the analyst and data of high quality
(precision and accuracy) are achieved, the method is placed
in use,.

The following controls are standard procedures in the
CH2M HILL laboratory: ‘

1) Standard and blank samples are run to establish
the detection limit of the method prior to
analyzing samples.

2) At least one standard (which may be an instrument
calibration standard) is included with each lot of

contamination and establish the lower limit of
detection.

TTU73) All standards are made from reference materials - -
supplied or approved by EPA and diluted by serial -

7.7 dilutions until the pProper range is obtained. ~
4) For all methods except those employing the GC-MS,
a minimum of three instrument calibration

standards is run before and after each sample set.
One instrument calibration standard is run daily

"analyses.—-Blank samples are run to detect reagent ———-




! for the GC-MS. Selected standards are also
inserted at random in the sample run to assure
that the calibration of the instruments remains
constant.

' 5) For all methods except those employing the GC-MS,
bl the percent recovery of all analytes may be
determined on control samples representing each
type of sample to be encountered in the sample
load. Surrogates are used to determine recoveries
for GC-MS methods.

5.3 Documentation

Information about each sample is kept in a permanent
laboratory log book. For each sample, the log records:

(1) the name of the client, (2) a description of the sample,
(3) the date of collection, (4) the date of receipt by the
laboratory, (5) the sample number, (6) the project number,
(7) the analyses performed, (8) miscellaneous information
regarding the sample, (9) the name of the analyst, and (10)
the date that the analyses of the sample were reported.

Calculations and equipment calibration data are logged in

the analysts' notebooks. GC-MS data are kept on nine-track

magnetic tapes. All files are stored for a period of not
—_ less than five years.

WDR24/03
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NAVY ASSESSMENT AND CONTROL OF INSTALLATION POLLUTANTS

CONFIRMATION STUDY
HEALTH AND SAFETY PLAN

GENERAL INFORMATION

ACTIVITY: NAVORDSTA, Indian Head, MD CH2M HILL

PLAN APPROVED BY: Mary Anne Chillingworth
Health & Safety Officer

OBJECTIVES: This plan outlines health and safety
procedures to be followed for the Confirmation
Study at Sites 5, 8, and 12, identified in the

PROPOSED DATE OF INVESTIGATION: January 25 and

b R N17656. A0
2. LOCATION: Indian Head, MD
3. PLAN PREPARED BY: Liz Dodge
DATE: 1/13/84
4.
SIGNATURE:
DATE: \‘Aﬂl%ﬁ
5,
IAS.
6.
26, 1984.
SITE AND WASTE CHARACTERISTICS
1. SITE DESCRIPTION:

The activity is an active research, development
and production facility for propellants used in
rocket motors and torpedoes. It covers 3423 acres
in the Northwestern section of Charles County, MD.
Since 1890, the site has been involved in ordnance
production for the Navy. The IAS identified a
total of 38 disposal sites. Wastes generated at

the activity include waste propellants,. .- .7

explosives, acids, paints, solvents, asbestos,
metals, oils, pesticides, low level radioactive

wastes, pcbs and others. The three sites involved

in this Confirmation Study ares. . .

———— O Site- 5--D1tch leading from X-ray building to—

'*“”“*”_‘Hat%awomnn Creek.

o Site 8--Ditch leading from Biazzi Plant to
tidal wetland tributary to Mattawoman Creek.

e o e R AR R R T
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o Site 12--Tidal wetland surrounding Town Gut
Landfill, Wetland discharges to Mattawoman
Creek.

2. PRINCIPAL DISPOSAL METHOD:

o Site S5--Discharge to open ditch, inactive.
o Site 8--Discharge to open ditch, inactive
o Site 12--Landfill, inactive

3. WASTES PRESENT:

o Site 5--Silver precipitate in sediment.
o Site 8--Mercury in water and sediment.
o Site 12--Various solids and liquids including

demolition wastes, dunnage, scrap metal,
paint and varnish residues, arsenic, and
unspecified chemical wastes.

4. TYPE OF WORK TO BE PERFORMED:

As outlined in the work plan for the NAVORDSTA,
Indian Head Confirmation Study, work at the sites
will involve only surface water and sediment
sampling. Most sampling stations are accessible
by foot. Two stations near site 12 will be
sampled by boat.

SITE SAFETY PROCEDURES

1. PERSONAL PROTECTION: For Sites 5, 8, and 12,
level D protection is recommended. Clothing
should be suitable for the terrain and weather
conditions and should include rubber work boots ]
and disposable gloves. Safety glasses or chemical
splash goggles are required on site at all times,
To provide some hand protection from the cold

“="" " “worn with disposable surgical gloves and heavy
‘ outer gloves. The outer gloves may be reused if
thoroughly soap and water washed. Flock lined - -

R weather, disposable cotton glove liners may be .- . . ——-

rubber gloves may also provide some cold... .. .. - — i

“protection. During sampling from the- tidal_ - — .

wetland near Town Gut Landfill, where a boat is _...—.=c=-==

—used to access some sample stations, sampling team
members must wear life vests. Tyvek suits should
be worn whenever there is a reasonable potential

for splashing. Protection levels may be upgraded
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by the site safety officer, based on the results
~ of onsite surveillance. All site sampling
personnel must have had an annual health and
AL safety physical and medically certified and be
- trained in the use of the surveillance and
personal protection equipment specified.

R

e 2.  SURVEILLANCE EQUIPMENT:

Personal dosimeter badges to be worn at all times
on the site by CH2M HILL personal. The HNU must
be calibrated daily and a calibration log
maintained. Readings at or above 1 ppm above
background, measured in the breathing zone,
regquire upgrading to Level C.

o Site 5--Radiation detection with a Rad Mini,
due to proximity to the X-ray building and
site history of use of low level radioactive
materials. Periodic monitoring with HNU
Photoionizer.

w3 el ]l w

o Site 8--Periodic monitoring with HNU.

P

o Site 12--Periodic monitoring with HNU. At a
minimum, HNU readings must be recorded in the
log book every 2 hours.

3. DECONTAMINATION PROCEDURES: Equipment must be
decontaminated between sampling stations and on
n completion of sampling with methanol and potable
i water. Disposable gloves to be bagged and placed
in refuse containers. Boots must be
—~ decontaminated before they leave the site or
i sealed in plastic bags and labeled. If bagged,
- they must be detergent and water washed as soon as
possible. Sampling personnel should wash their
hands with soap and water as soon as possible
after completion of sampling and must wash them
prior to leaving the site. Water or soil splashed
3 on clothing or skin must be rinsed off . S
1 - - . immediately. . A change of clothing is required if ’
- - clothing is contaminated. -

4. SPECIAL EQUIPMENT, FACILITIES OR PROCEDURES- T .
. Potable water for personnel decontamination Water - R
sprayer, eyewash station, first aid kit, blanket '
; - o oxr stretcher, soap, buckets, paper towels, garbage- - -
- bags, life vests, life preserver, rope. o




4 D. HAZARD ASSESSMENT

Hazardous substances potentially present at the three
sites include silver, mercury, lead, zinc, cadmium,
N arsenic, benzene, toluene, xylene, and
tetrachloroethane. The metals are not thought to pose
a health threat to personnel sampling the sites because
t- _ they would only be transmitted as dust. An exception

3 T to this ggneralization is mercury. It has a TLV of
i 0.05 mglm~. However, the mercury concentrations in the
» sediments are not expected to be high (from an

industrial hygiene perspective). The mercury may be
elementad or may be water soluble salts of mercurous
nitrate. Part of the purpose of the sampling is to <9 RE
identify which chemical states the mercury is i { WU
Because sampling will take place in ﬁTﬁfE?Tdaﬁgngevels
are expected to be very low. Benzene is a potential
carcinogen in man having a threshold limit value of
10 ppm as a time weighted average (TLV-TWA). 1If
present at the sites, it would be present as a vapor.
The TLV-TWA is defined as the time-weighted average
concentration for a normal B-hour workday and a 40-hour
work week, to which nearly all workers may be
repeatedly exposed without adverse effect. Because the
[1 sampling efforts outlined are of short duration, the
‘ TLV-TWA is a conservative estimate of the safe exposure

levels for this project. The TLV-TWA for both toluene
" and xylene is 100 ppm when exposed to the skin. This
L is far below the levels expected to be present at any
' of the sites. The exposure route for tetrachloroethane

is also by dermal contact., The TLV-TWA for

—J

R~ R

I 1,1,2,2,~tetrachloroethane is 1 ppm.
. E. AUTHORIZED TEAM
l{ Name Responsibility
Mike Tilchin Teﬁm Member
Liz Dodge Site Safety Officer,

Team Leader

Site Entry Procedures: CH2M HILL team members will be

| 34
L : escorted to each sampling station and observed by an-——— ——

: authorized representative of the Naval Ordnance .
Station. " An observer must be stationed on the shore

Fg - -— during all activities in the boat, for emergency

] - - rescue,- All work will be conducted during daylight - -

S ~ hours. ’

3 < . _ L. N . B —

|- == .= p; " EMERGENCY INFORMATION

) l. AMBULANCE, LOCAL PHONE NUMBER: 911
j‘ {non-emergency 934-2214)
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HOSPITAL EMERGENCY ROOM
Physicians Memorial Hospital
Phone: 645-0100

Address: 301 E. Charles Street
La Plata, Maryland

Map Attached: Yes

POLICE: 911 (non-emergency: '934—2222)

FIRE DEPARTMENT: 911 (non-emergency: 934-2214)
Maryland Poison Control Center: 1-(800) 492-2414
CH2M HILL HEALTH AND SAFETY OFFICER: Mary Anne

Chillingworth, CH2M HILL Office, Reston, VA 22091,
(703) 620-5200, Home: (703) 476-0882

NAVORDSTA, Indian Head Branch Medical Clinic
Building 1600:

Phone: 743-4601

Kenneth H. Chase, M.D., Washington Occupational
Health Associates 703/463-6698.
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CH2M HILL
SITE SAFETY PLAN FOR FIELD INVESTIGATIONS

GENERAL INFORMATION

CLIENT: Naval Facilities Engin. Command JOB NO: W17696.A0.06
PROJECT MANAGER: Henry Harris/wDC
SITE: 1Indian Head Naval Ordnance Station--Site 5 and 8 only
SITE LOCATION: Indian Head, MD, 25 miles SW of Washington, D.C.
PURPOSE OF FIELD VISIT(S): Collect 4 water samples at Site 5 and
28 sediment samples from the drainage way at Site 8.
DATE OF VISIT(S): January 2-4, 1985 (2-3 days total)
BACKGROUND INFORMATION: Complete X Preliminary
INFORMATION AVAILABLE FROM: WDC (office)
OVERALL HAZARD SUMMARY: Serious Moderate X

Low Unknown

SITE/WASTE CHARACTERISTICS

FACILITY DESCRIPTION

Naval ordnance station established in 1890. Currently in R&D of
propellants for rocket motors and torpedos--now produces
unsymmetrical dimethylhydrazine (liquid propellant) and low
vulnerability ammunition (LOVA) propellant. See Attachment 1 for
what facility was used for. Thirty-eight disposal sites have been
identified on the facility. Site 8 is one of five that pose an
immediate public health concern.

Principal Disposal Method (type and location):

The Biazzi Plant (Building 766) was constructed in 1953 and used
mercury in the nitrate-ester analysis accompanying production of NG
and PGDN. Mercury from the labs was washed into a manhole outside
the building, which has subsequently migrated into Mattowoman Creek
via a drainage ditch. From 1958 to 1981 the ditch received mercury
4 day/week at 225 gpd.

Features and Unusual Features (water supply, telephone, radio,
power lines, gas lines, watermains, terrain, etc.):

Numerous streams and drainage swales are ad]acent to and crlss-cross

‘near Site 8. A large wetland is down gradlent

Status {(active, inactive, unknown) : o .

previous agency action):
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Previous sampling by Fred Hart Assoc. in 1983 revealed extensive
mercury contamination down gradient of the manhole and drainage
ditch. Ten pounds of mercury were recovered from the manhole in

1981 and an Erlymeyer flask trap was set up to retain mercury in the

manhole. CHE2M BILL sampling in early 1984 revealed mercury
concentration in water of 0.17 mg/l and in sediments of 1100 mg/kg.
From these data it is estimated that 163 pounds of mercury are in
the sediments down gradient of Building 766. A real time mercury

vapor analyzer provided readings of 0.3 to 0.9 mg/m3 near the bottom

of the Building 766 drainage excavation.

WASTE TYPE(S)

Liquid X Solid Sludge X Gas

CHARACTERISTIC(S)

Corrosive Ignitable Radioactive
Volatile X Toxic X Reactive Unknown Other (Name)

HAZARD EVALUATION

Mercury is a cellular poison and precipitates protein. 1It has a
high vapor pressure and high atmospheric concentrations can occur
from seemingly negligible contamination. Inhalation is the prime
route of exposure although dermal contact should be avoided. (Air
saturated with Hg vapor at 25°C contains 19.5 mg/m3) 80 percent of
that inhaled by humans is absorbed in the blood.

Acute poisoning from Hg vapor--metallic taste, nausea, abdominal
pain, vomiting, diarrhea, and headache. After a few days salivary
glands swell, gingivits develops, teeth may loosen and ulcers may
form on lips and gums.

The brain is the target organ for chronic damage from inhaled Hg
vapor. Chronic exposure should not be a concern for this sampling
period.

The TLV for mercury vapor is 0.05 mg/m®. The August 1984 sampling
trip experienced Hg vapor levels in excess of the TLV; if the
Yeadings on the analyzer Z gold film mercury vapor
analyzer) were correct. One problem noted in that trip is that the
Draeger tubes failed to detect any vapoers. There was visible

mercury contamination of the soils, so that the disparity between
the Jerome analyzer and Draeger tubes cannot be explained. The only

negative interference reported for the H__ Draeger tubes is

s
_ chlorine. P051t1ve 1nterferences for thé Jerome anlayzer are H s

I EI T IR SR T N TLRL S nrayest 8t e .

and dcid gases.”

Silver has‘a TLV of 0 1 mg/m’ for metal dusts and 0 01 mg/m’ for
soluble compounds. The main pathologic effect of excessive silver
exposure is a blue-gray discoloration of the skin or respiratory
tract. This condition has been noted in silver polishers. A body
burden of 1 gram is believed to be necessary before this condition

UL ARSI ooy RSSO — S S SS an atntt S T




is manifested. Sediment samples collected at Site 5 in early 1984
revealed up to 1,920 mg/kg silver in the west branch of the drainage

s ditch. Use of dermal protection should be sufficient to protect

I . breathing zone air quality, but it may prove useful in_screening _ . _

against any silver exposures.
III. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT

Map/Sketch Attached Yes Site Secured Facility, Yes, Site 8, No
Perimeter Identified Yes Zone(s) of Contamination Identified
Yes-partially

SITE PERSONNEL

Level of Protection:

A B C X D X

Modifications:

Tyveks, surgical gloves with butyl rubber outer gloves for sample
collecting--taped at wrist steel toe/shank neoprene boot taped at
cuff when sample collecting. Latex booties. APRT with Hg vapor
cartridge--full face MSA (these cartridges will not protect against
OVS). BHard hat with safety glasses--safety glasses must be worn at
all times (except with APR). Appropriate washable warn clothing.
Wear wool or cotton gloves next to skin.

Equipment and Materials: TLD badge, first aid kit, eye wash kit,
201b ABC fire extinguisher, stretcher or blanket, wind direction
indicator. Real time mercury analyzer for mercury vapor. HNU with
10.2eV probe. Explosimeter, 0, meter.

Monitoring:

Level C is required at all times when approaching and sampling

Site B. Because the mercury vapor cartridges provide no organic
vapor protection, continuous HNU monitoring is required. Any HNU
measurement above background requires evaculation to a "clear area."
No work shall be performed if HNU readings are elevated in the

- breathing zone. Draeger tubes did not detect Hg vapor during the
++s— — ——  August sampling-trip. The reasons are unknown, but use of these _ _
tubes may cause a false sense of security because of their failure

to detect Hg vapor. A real time Hg vapor monitor is the preferred
monitoring strategy. It will not only enable the SSC to assess

samples. If a real time mercury vapor monitor is not available for
,,,,,,, . _ this sampling trip, team members must be issued Hg vapor badges to

~ 7 7. wear during their field activities. Analysis of these badges will
be important to document the exposure of each team member.

. e :._1‘31.))(144_010— — LT L TR T3 - e T LT
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One monitoring badge that may be satisfactorily used is the 3M
Mercury Vapor Monitor No. 3600, It is a diffusion monitor,
requiring no pumps, which is clipped to the user's lapel. 3M will
provide a mercury analysis and report the time weighted average Hg
vapor concentrations. Alternately, the Jerome Instrument
Corporation gold coil mercury dosimeter may be used for personnel
monitoring. If the Jerome Model 411 is used onsite, then the badges
can be analyzed at the end of each day. Otherwise, they would have
to be shipped to a laboratory for analysis. '

Team Member

Liz Dodge
Doug Dronfield

Responsibility

Team Leader/SSsC
Team Member

o Must be accompanied by NOS personnel while out onsite.

o) Have an extra set of clothing in the car to put on in case
of splashes.

/ T
o Watch for snakes and channels in wetlands.
WORK LIMITATIONS (Time of day, etc.)

o Daylight hours only.

(o] Only allowed in headquarter building for background data
collection and on Site B, Building entry of 766 is not
allowed.

o Be direct--take samples and get out--do not wander around
wetlands or the facility grounds. This is an o0ld testing
ground. Wetlands have channels that may not be visible.

" personmnel: T
i Standard C/D. - .- -7

— - e s e Ne-ewd.::'--—“ hohid T TR e S == -‘_} B

:é i Tubs, brushes, detergent, water, hand soap/paper towels, and plastic
) bags. )

"J Equipment:

S TR LRk

SITE ENTRY PROCEDURES

o Try to remain upwind while at Site B--if there is a wind.
o Try to minimize time spent in still areas while sampling.

o Buddy system at all times.




Iv.

Bag HNU,

DISPOSAL OF MATERIALS GENERATED ON SITE

Bay and label all disposables--to be left onsite.

EMERGENCY INFORMATION:

LOCAL

Ambulance: 911 (non-emergency 934-2214)

Hospital: Physicians Memorial/645-0100
Poison Control Center: 1-800/492-2414
Police/Sheriff: 911 (934-2222)
Fire: 911 (934-2214)

EMERGENCY ROUTES

Attached.

HOSPITAL

301 E. Charles Street
La Plata, Maryland

See attached map.

OTHER

NAV ORD Station, Indian Head Branch Medical Clinic
Building 1600
743-4601

EMERGENCY CONTACTS

1. Dr. Raymond Harbison, Ph.D.
Phone: 501-661-5766 or 661-5767
_501-370-8263 (24 _hr) . __ . o —

2, Mary Anne Chillingworth/wDC, Health and Safety Director

o =3

Phone:

703-620-5200 (O) -

703-476-0882 (H) . _

Donna J. LaBar/PDx A551stant Health and Safety Director

i
-3

1
=1
- d

J 4.

Phone:

503-224-9190 (0)
503-775-9017 (H)

Occupational Physician

Soap and water wash and clean water rinse, methanol rinse.

(University of Arkansas, Medical)



Name: Dr. Kenneth Chase
Phone: 301/463-6698

B R i A T TR, . . -

P Address: Washington Occupational Health Association
1145 19th Street, N.W.
\, washington, D.C., 20036
Team members under his care:
n Liz Dodge
Doug Dronfield
5. Project Manager
Name: Henry Harris/wDC
Phone: 703/620-5200
6. Client Contact
Name : Larry Sparks
Phone:
7. RPTL
Name: Steve Hoffman/WDC )
Phone: 703/620-5200
V. PLAN APPROVAL
PLAN PREPARED BY: M.A. Chillingworégkngate: December 21, 1984
APPROVED BY: D. LaBar Date: December 29, 1984
WDM12/18
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‘I DISTANCES FROM SIDE STAKES' FOR CROSS-SECTIONING N S—‘— ' W W‘qé . AO
- ‘ i Roadway of any Width. Side Slopes 114 to 1. AVORD A ) P

' . . i In the figure: below: opposite 7 under ‘Cut or Fill*

R - i | i and yander .3 read 11.0, the distance cut from tha
N f S.0PE STAKE * side stake af leit. Also, opposite 11 under “'Cut or I A H
; | St £ Fill"” and under .} read 16.7, the distance out from ) t ‘

P ; a’" . the side stake al right. . !
: ! !
i - TON SV
gt ‘; ‘ = CON F\M o Y -
1] | : ' 2 4
L | : : sioe ST €72y SLPE STAKE
L o ‘ * . B 5> JAN 3
M [0 123 A 5 6] 71187109 ]s EG"NN‘NC"' Q AN
’ ;j a* Distance out from Side or Shoulder Stake 3%
JPI: o[ 00]02] 03] 05]06]08]03]11] 12] t4]f0 — e
R: 1y 15] 17| 18}:20! 211 23| 24| 26| 27 |29/ 1 p
i I FAR R R IR R EIEL E
it | |l 60| 62| 63|65 | 66| 68| 69 71| 72| T4l # L.OG— BOOK
E I s{{ 75( 77( 78(80i 81| 83| 84| 86] 87| 89}l 5 )
LI 6]l 90| 92|i93|io5 96| 98| 9.9]101|102]104] 6
% 7|| 105 | 107 [ 108 | 100 |11 [ 113 | 114 {106 {117 juiadl 7
o i 8 120 (1222 {123 {125 |1256 {1258 [1259 [13]1 {132 (132 || 8 -
ge 1l 9|l 135 | 137 | 138 | 140 | 141 [ 143 | 144 | 1256 | 147 | 143 ]| 9
TR (R R R S N 53 1B (i |57 s It
‘B! - |12]|180 [182 | 183 | 185 |18 | 183 |189 | 1911 | 192 {194 ||12 M
13| 195 | 197 | 198 {200 {2011 | 203 {20.4 | 2056 | 207 |20 |13 CH2 HbL
18]( 210 [ 212 (213 (215 |216 |218 |21.9 |22.1 | 222 {224 ||14
15| 225 | 227 | 228 | 2300, | 23.1. | 233 | 234 | 2356 | 237 | 239 |15 qu. | A CM! 2
16/| 2410 | 282 | 203 | 2451|2456 | 248 249 | 25.1 | 252 | 254 |16 am .
17(| 255 | 257 [ 25:8 | 26.0/{ 26.1 | 263 {264 | 266 | 267 {263 {|17
181270 | 272 | 273 | 275.12756 | 2738 |27.9 | 281 | 282 | 284 ||18
19]| 2855 | 287 | 2838 [ 2907|2971 | 293 |20.4 | 2956 | 297 | 299 |[19 +m
20| 300 [ 302 | 303 {305 {306 {308 {309 {311 (312 {314 {|20 1) , VO O N
21(f 315 | 317 | 318 | 320/(321 | 323 | 3214 3256 | 227 | 329 [|21 &
221|330 | 3312 | 333 3357 336 | 338 339 | 3411 [ 342 | 344 ||22
~ Bl 365 [362 1563 13651308 | 303 |39 |31 |32 3 o8
L . . iFO B 3 . . . - B -
iy || [ |37 378 (380 11381 [ 383 |3814 |38 [387 [389 [|25 ('b‘a ) ‘10 52-0 (@)
i 26[ 390 | 392 3913 {335,[39%6 (3938 {399 (401 |402 (40 |;26
(Al | 27|l 405 407 | 408 {410i| 411 413 |414 {416 | 417 419 |27
e 78| 420 | 422 | 423 | 425/| az’6 | 428 |azo |43 | 432 |43 ||28
(B | 2] 435 437|438 |4ad;[4a1 [4a3 [aaa |aap |4a7 |aas (|29
30l 450 {452 | 453 |455' {4556 | 458 |45.9 |46.1 |462 |46.4 [|30
| |31 465 | 467 {463 | 470;| 471 [473 |47 |47 |477 |47 |31
I 32|/ 480 | 4822 [483 |485:|48'6 483 (489 [49]1 492 {493 (|32
B 33([ 4955 {497 | 498 |50.0/|50.1 (503 [50.4 | 506 {507 [50.9 ||33 o ,
‘ 341510 151.2 151.3 | 51.5451.6 |51.8 [51.9 521 )52.2 |52.4 )34 JThe paper in this book is X
. (35| 525 |527 [528 |530 |53 |533 (53 |536 |537 [539 |35 made of 50% high grade rag stock with -
B |36([540 {542 [543 |525|545 |548 |529 |55.1 |552 1554 (136 a WATER RESISTING surface sizing.
bR A A
i |39([585 (587 |588 |59.0'|59.1 |59.3 {59.4 |5956 |59.7 |59.9 ||39 KEUFFEL & ESSER CO-
i a0}l 600 |602 {603 |605 |60.6 |60 609 |61.1 [61:2 | 614 [[40
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Table C-1

35 MM PHOTOGRAPHS OF SAMPLING STATIONS

Photograph
Number Station Description
1 8 7 upstream
2 8 7 upstream
3 8 7 upstream
4 8 7 downstream, toward Caffee Rd.
5 8 8 downstream
6 8 8 downstream
7 8 downstream
8 8 downstream
9 8 upstream
10 8 downstream
11 8 downstream
12 8 upstream
13 8 upstream
14 8 upstream
15 8 upstream
16 8 downstream
17 8 downstream
18 8 downstream
19 8 upstream
20 8 looking across channel (northwest)
21 8
22 8 looking across channel (northwest)
23 8 upstream
24 8 downstream
25 8 downstream
26 looking across channel (southwest)
27 downstream
28 upstream
29 looking across channel (west)
30 looking across channel (west)
31 upstream
32 5
33 5
34 5
35 5
36 5 - -
37 5 upstream
38 .5 upstream
39 5 upstream
T e 40 - 5 Lot 'upsti-ealn e SV e T t—
41 5 upstream - R
42 5
43 5 downstream
44 5 downstream
45 5 downstream
46 5 downstream
47 5 downstream (shows inflow)



Table C-1

- 35 MM PHOTOGRAPHS OF SAMPLING STATIONS
N (Continued)
Photograph
Number Site Station Description
) 48 5 1C downstream
49 5 3B upstream
50 5 3B upstream
51 5 3B downstream
52 5 3A looking northeast
53 5 3A looking south
54 5 3A downstream
55 5 2 upstream
56 5 2 downstream
57 12
58 12
59 12 13a
60 12 13A -
61 12 13A
62 12 13a
63 12 13A
— WDR47/104
| - -
g
MRS



™ FROM: QUANTUM PRODUCTS g ) 2 DATE: 4/7/84

£

POST OFFICE BOX 4206 T e
SILYER SPRING, MARYLAND 20904 1
(301) 384-9405 .

-’

T0: YABY AVNE CHILLINGWIRTH
1941 ROLAND CLARKE PLACE
RESTON, VA. 22091
DOSIMETER READING REPORT
SERIAL NUMBER NAME OR PLACE READING mR. (DEEP GAMMA)
UkL5024 ELIZABETH DODGE 34 _
WA VA
U1L3012 MICHAEL TILCHIN kg usvueqe‘Pﬁi
— U1L3023 SYLVIA BEACH 54  —— CovRol BDGE

* DO NCT SEND BADGES TO RADIATION ENGINEERING, INC. IT WILL TAKE
MUCH LCNGZR!

NOTE** This reading INCLUDES naturally occurring background radiation which is on
' the order of 5 mR to 20 mR per MONTH. The level of background radiation is
dependent upon your location - shielding provided by buildings, altitude, and
rad1oact1ve mater1a1s found 1n bu11d1ng structures

We now offer annual badge service. If you order this automatic service, you will

: —- receive a“persona11zed ‘dosimeter and"1aboratory ‘reading every 90 days Recommended.” - ==

Thank you b&’——

Stu L1eberman

D1rector of Dos1meter Serv1ces



BB Appendix D
B CUSTODY FORMS AND LABORATORY REPORTS

N

Chain—of—Custody forms and laboratory reports for samples
analyzed for the Confirmation Study are given in this
““appendix.

Very high concentrations of mercury in Samples 8S, 8W, and
10S necessitated the use of nonstandard analytical
procedures to dilute the mercury in the original sample.
These procedures were developed in consultation with
laboratory personnel of U.S. EPA Region IV.

Analytical techniques were essentially as specified in EPA
Method 245.5 (EPA Publication EPA-600/4-79-020), with the
following exception. One gram of sample was digested as in
the standard method. A "blank bottle” containing an
equivalent matrix was prepared, and an aliquot of the
digested sample was spiked into the blank. The blank was
then analyzed for mercury.

WDR47/122
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%ﬁgﬁj‘_ ORGANIC ANALYSIS

SAMPLE INFORMATION

Client: Naval Ord nance Station Indian Head,MD _ Attn: Liz Dodge
Address: c/o CH2M HILL 1941 Roland Clarke Reston, VA 22091
Date Received; __J2nuary 28, 1984 Date Reported: February 22, 1984

Types and Quantity of Samples: ___Four water and four sediment samples, two dvplicates

Analysis Requested:

1. Priority Pollutants 2. SDWA Pesticides & Herbicides
Volatiles X 3. Trihalomethanes
Base/Neutrals 4. PCB's
Acids 5. Other
Pesticides

ANALYTICAL INSTRUMENTATION

Finnigan Model 4021 Gas Chromatograph/Mass Spectrometer/Data System equipped with a Tekmar
LSC-1 Liquid Sample concentrator.

Varian Model 3700 Gas Chromatograph equipped with flame ionization, electron capture, and
thermionic specific detectors.

ANALYTICAL METHODOLOGY

1. Priority Pollutants—The samples are analyzed in accordance with procedures described in Methods
608, 624, and 625, EPA-600/4-82-057 (1982)

2. Phenoxyacid Herbicides—Samples are analyzed in accordance with procedures outlined in
Methods 7, Federal Register, Vol. 38, No. 75, Part Il, November 28, 1973.

3. Pesticides and PCB’s (soil, sediment, etc.)—Samples are analyzed in accordance with procedures
=~ outlined in EPA Method 8.08, Test Methods for Evaluaung Solid Wasre, 1980
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CH2M
SeHILL| GC/MS Report
.
Client _ Naval Ord nance Station

VOLATILE COMPOUNDS

M;

Price

Analyst
Date of Analysis

Laboratory No.

1/27/84

4587K

#11S-2 Upstream

_ Sample Description

Staben 1 = sedimestC

. Dichlo;pgifluoromethane

Z
)
LW

'MDL = Method Detection Limit
2BMDL = Below Method Detection Limit
3ND = Not Determined

Compounds MDL? lConc.2
PPB | PPB
+ Chloromethane 10 |BMDL
- Bromomethane 10 [BMDL
e Vinyl Chloride 10 (BMDL
« Chloroethane 10 [BMDL
< Methylene Chloride 5 |BMDL
» Trichlorofluoromethane 5 [BMDL
« 1,1-Dichloroethene 5 |BMDL
«1,1-Dichloroethane 5 [BMDL
0 Trans-1,2-Dichloroethene 5 [BMDL
» Chloroform 5 |BMDL
« 1,2-Dichloroethane 5 |BMDL
«1,1,1-Trichloroethane 5 |[BMDL
» Carbon Tetrachloride 5 [BMDL
+ Bromodichloromethane 5 [BMDL
#1,2-Dichloropropane 5 |BMDL
* Trans-1,3-Dichloropropene 5 |BMDL
» Trichloroethylene 10 |BMDL
s Benzene 5 |BMDL
+ Dibromochloromethane 5 BMDL
«1,1,2-Trichloroethane 5 |BMDL
= Cis-1,3-Dichioropropene 5 |IBMDL
«2-Chloroethyl vinyl ether 10 BMDL
- Bromoform 5 BMDL
¢1,1,2,2-Tetrachloroethane 5 BMDL
«Tetrachloroethylene 5 BMDL
s Toluene 5 BMDL
-Chlorobenzene 5 BMDL
-Ethyl Benzene 5 BMDL
+ Acrylonitrile 100 BMDL SR -
-Acrolein 100 BMDL

Comments




, cti~i] VOLATILE COMPOUNDS
— saHILL| GC/MS Report Analyst M. Price
N Date of Analysis 1/27/84
Client __ Naval Ord nance Station Laboratory No. 4587N
. Sample Description #11V _Landfill Upstream
Stadion - wekin
Compounds MDL1 ,Conc.2
PPB | PPB
Chloromethane 10 |IBMDL
Bromomethane 10 (BMDL
Vinyl Chloride 10 (BMDL
Chloroethane 10 (BMDL
Methylene Chloride 5 |BMDL
Trichlorofluoromethane 5 |BMDL
1,1-Dichloroethene 5 |IBMDL
1,1-Dichloroethane 5 [BMDL
Trans-1,2-Dichloroethene 5 (BMDL
Chloroform 5 (BMDL
1,2-Dichloroethane 5 (BMDL
1.1,1-Trichloroethane 5 |IBMDL
Carbon Tetrachloride 5 |BMDL
o Bromodichloromethane 5 [BMDL
1,2-Dichloropropane 5 |BMDL
Trans-1,3-Dichloropropene 5 |IBMDL
Trichloroethylene 10 |BMDL
Benzene 5 |BMDL
Dibromochloromethane 5 |[BMDL
1,1,2-Trichloroethane 5 [BMDL
Cis-1,3-Dichloropropene 5 (BMDL
2-Chioroethyl vinyl ether 10 |BMDL
Bromoform 5 |BMDL
1,1,2,2-Tetrachloroethane 5 [BMDL
Tetrachloroethylene 5 |BMDL
Toluene 5 |BMDL
Chlorobenzene 5 [BMDL
Ethyl Benzene 5 [BMDL B
Acrylonitrile 100 [BMDL -
Acrolein 100 |BMDL
N Dichlorodifluoromethane _ND3
N
A 'MDL = Method Detection Limit
- 2BMDL = Below Method Detection Limit
Ja °ND = Not Determined

s A e o i e A ar g e oA Tmmes ¢ STt R eSS L F WLy T R



ctn| VOLATILE COMPOUNDS

SEHILL| GC/MS Report Analyst M. Price
N Date of Analysis 1/27/84

Client Naval Ord nance Station Laboratory No. 45870

. Sample Description Sediment sample labeled Landfill Atkins Rd. 128-2

Stebon 12~ gediman X

Compounds MDL? ’(:onc.2
PPB | PPB
Chloromethane 50 |BMDL
Bromomethane 50 |BMDL
Vinyl Chloride 50 [BMDL
Chloroethane 50 |BMDL
Methylene Chioride 25 [BMDL
Trichlorofluoromethane 25 |BMDL
1,1-Dichloroethene 25 |BMDL
1,1-Dichloroethane 25 (BMDL -
Trans-1,2-Dichloroethene 25 |BMDL
Chloroform 25 (BMDL
1,2-Dichloroethane 25 |BMDL
1,1,1-Trichloroethane 25 IBMDL
Carbon Tetrachloride 25 |BMDL
Bromodichloromethane 25 |BMDL
1,2-Dichloropropane 25 |BMDL
Trans-1,3-Dichloropropene 25 [BMDL
Trichloroethylene 10 |BMDL
Benzene 25 |BMDL
Dibromochloromethane 25 |BMDL
1,1,2-Trichloroethane 25 (BMDL
Cis-1,3-Dichloropropene 25 |BMDL
2-Chloroethyl vinyl ether 50 [BMDL
Bromoform 25 |BMDL
1,1,2,2-Tetrachloroethane 25 |BMDL
Tetrachloroethylene 25 [BMDL
Toluene 25 |BMDL
Chlorobenzene 25 |BMDL
Ethyl Benzene 25 |BMDL
Acrylonitrile 500 |BMDL
Acrolein 500 [BMDL
Dichlorodifluoromethane ND3
‘MDL = Method Detection Limit
2BMDL = Below Method Detection Limit
3ND = Not Determined

RIS s v mom e Taa ETTT T e S R L TS mmaeT e m = mRNITL Toa m o mese e s rn S —— . e L T | B e eeayomnas e




| S

inil VOLATILE COMPOUNDS
BsHILL] GC/MS Report Analyst M. Price
N Date of Analysis 1/27/84
Client Naval Ord nance Station Laboratory No. 4587R
. Sarfiple Description ___Sample labeled 12V Atkins Rd.
Stahon /12— walle
Compounds MDL!|Conc2
PPB | PPB
Chloromethane 10 |BMDL
Bromomethane 10 |BMDL
Vinyl Chloride 10 |BMDL
Chloroethane 10 |IBMDL
Methylene Chloride 5 |BMDL
Trichlorofluoromethane 5 [BMDL
1,1-Dichloroethene 5 |BMDL -
1,1-Dichloroethane 5 |BMDL
Trans-1,2-Dichloroethene 5 8
Chloroform 5 (BMDL
1,2-Dichloroethane 5 |BMDL
1,1,1-Trichloroethane 5 |BMDL
Carbon Tetrachloride 5 [BMDL
Bromodichloromethane 5 |BMDL
1,2-Dichloropropane 5 |BMDL
Trans-1,3-Dichloropropene 5 BMDL
Trichloroethylene 10 (BMDL
Benzene 5 |BMDL
Dibromochloromethane 5 |BMDL
1,1,2-Trichloroethane 5 |IBMDL
Cis-1,3-Dichioropropene 5 IBMDL
2-Chloroethyl vinyl ether 10 |BMDL
Bromoform 5 |BMDL
1,1,2,2-Tetrachloroethane 5 |BMDL
Tetrachloroethylene 5 BMDL
Toluene 5 |BMDL
Chlorobenzene 5 BMDL
Ethyl Benzene 5 |BMDL = -
Acrylonitrile 100 |BMDL
Acrolein 100 BMDL
Dichlorodifluoromethane ND® |- B i
'MDL = Method Detection Limit
?BMDL = Below Method Detection Limit
3D = Not Determined




o] VOLATILE COMPOUNDS
o StHILL| GC/MS Report Analyst M. Price
. Date of Analysis 2/21/84
Client Naval Ord'hance Station Laboratory No. 458727
~ Sarople Description ___Sample labeled Town Gut Landfill Wetland #13S
: Stabo 13~ gedumandts
Compounds MDL'Conc?
PPB | PPB
Chloromethane 50 [BMDL
Bromomethane 50 [BMDL
Vinyl Chloride 50 [BMDL
Chloroethane 50 BMDL
Methylene Chloride 25 [BMDL
Trichlorofluoromethane 25 |BMDL
1,1-Dichloroethene 25 |BMDL
1,1-Dichloroethane 25 |BMDL B
Trans-1,2-Dichloroethene 25 BMDL
Chloroform 25 PBMDL
1,2-Dichloroethane 25 BMDL
1,1,1-Trichloroethane 25 BMDL
Carbon Tetrachloride 25 BMDL
Bromodichloromethane 25 BMDL
T 1,2-Dichloropropane 25 BMDL
Trans-1,3-Dichloropropene 25 BMDL
Trichloroethylene 10 BMDL
Benzene 25 BMDL
Dibromochloromethane 25 BMDL
1,1,2-Trichloroethane 25 BMDL
Cis-1,3-Dichloropropene 25 BMDL
2-Chloroethyl vinyl ether 50 BMDL
Bromoform 25 BMDL
1,1,2,2-Tetrachloroethane 25 BMDL
Tetrachloroethylene 25 BMDL
Toluene 25 BMDL
Chlorobenzene 25 BMDL
Ethyl Benzene 25 BMDL
Acrylonitrile 500 BMDL
Acrolein 500 BMDL
Dichlorodifluoromethane ND® -
T - 'MDL = Method Detection Limit -
~ ZBMDL = Below Method Detection Limit
3D = Not Determined

Comments




CH2M
— ssHILL| GC/MS Report Analyst W, Dickens
5 Date of Analysis
Client __ Naval Ord nance Station Laboratory No.
. Sample Description __Sample labeled Town Gut Landfill Wetland #13VA/13VB
Staben 13- oalie
Compounds MDL*Conc?
PPB | PPB

Chloromethane 10 BMDL
Bromomethane 10 BMDL
Vinyl Chioride 10 BMDL
Chloroethane 10 BMDL
Methylene Chloride 5 BMDL
Trichlorofiuoromethane 5 BMDL
1,1-Dichloroethene 5 BMDL B
1,1-Dichloroethane 5 BMDL
Trans-1,2-Dichloroethene 5 8
Chloroform 5 BMDL
1,2-Dichloroethane 5 BMDL
1,1,1-Trichloroethane 5 BMDL
Carbon Tetrachioride 5 BMDL

— Bromodichloromethane 5 BMDL
1,2-Dichloropropane 5 BMDL
Trans-1,3-Dichloropropene 5 BMDL
Trichloroethylene 10 BMDL
Benzene : 5 BMDL
Dibromochloromethane 5 BMDL
1,1,2-Trichloroethane 5 BMDL
Cis-1,3-Dichioropropene 5 BMDL
2-Chloroethyl vinyl ether 10 BMDL
Bromoform 5 BMDL
1,1,2,2-Tetrachloroethane 5 BMDL
Tetrachloroethylene 5 BMDL
Toluene 5 BMDL
Chlorobenzene 5 BMDL
Ethyl Benzene 5 BMDL
Acrylonitrile 100 BMDL -
Acrolein 100 BMDL

ND®

VOLATILE COMPOUNDS

Dichlorodifluoromethane

'MDL. = Method Detection Limit
ZBMDL = Below Method Detection Limit
3ND = Not Determined




CHaM VOLATILE COMPOUNDS
BHILL| GC/MS Report

AN
Client __ Naval Ord nance Station

M. Price

Analyst

Date of Analysis

2/13/84

Laboratory No.

4587CC

Sediment Sample labeled Town GCut landfill near Discharge #14S

. Sample Description

Stabon 16 oudimont

A e ]

Dichlorodifluoromethane

Compounds MDL'|Conc?
PPB | PPB
Chloromethane 50 BMDL
Bromomethane 50 |BMDL
Vinyl Chioride 50 [BMDL
Chloroethane 50 |IBMDL
Methylene Chloride 25 |BMDL
Trichlorofluoromethane 25 [BMDL
1,1-Dichloroethene 25 |BMDL
1,1-Dichloroethane 25 BMDL
Trans-1,2-Dichloroethene 25 BMDL
Chioroform 25 BMDL
1,2-Dichloroethane 25 BMDL
1,1,1-Trichloroethane 25 BMDL
Carbon Tetrachloride 25 BMDL
Bromodichloromethane 25 BMDL
1,2-Dichloropropane 25 BMDL
Trans-1,3-Dichloropropene 25 BMDL
Trichloroethylene 10 BMDL
Benzene 25 BMDL
Dibromochloromethane 25 BMDL
1,1,2-Trichloroethane 25 BMDL
Cis-1,3-Dichloropropene 25 BMDL
2-Chloroethyl vinyl ether 50 BMDL
Bromoform 25 BMDL
1,1,2,2-Tetrachloroethane 25 BMDL
Tetrachloroethylene 25 BMDL
Toluene 25 BMDL
Chlorobenzene 25 BMDL
Ethyl Benzene 25 BMDL
Acrylonitrile 500 BMDL
Acrolein 500 BMDL
ND®

" 'MDL = Method Detection Limit

ZBMDL = Below Method Detection Limit
3D = Not Determined




CHM VOLATILE COMPOUNDS
BHILL| GC/MS Report

.
Client » Naval Ord'nance Station

«Sanple Description

Analyst

W. Dickens

Date of Analysis

Laboratory No.

2/10/84

4587BB

Sample labeled Town Gut Landfill near Discharge #14V

éfa)‘icn /4' (,UZZ;/L

Compounds MDL'[Conc.?
PPB | PPB
Chloromethane 10 (BMDL
Bromomethane 10 |BMDL
Vinyl Chloride 10 (BMDL
Chloroethane 10 |BMDL
Methylene Chloride 5 |BMDL
Trichlorofluoromethane 5 |BMDL
1,1-Dichloroethene 5 |[BMDL
1,1-Dichloroethane 5 |BMDL
Trans-1,2-Dichloroethene 5 10
Chloroform 5 |BMDL
1,2-Dichloroethane 5 |BMDL
1,1,1-Trichloroethane 5 [BMDL
Carbon Tetrachloride 5 [BMDL
Bromodichloromethane 5 |[BMDL
1,2-Dichloropropane 5 (BMDL
Trans-1,3-Dichloropropene 5 [BMDL
Trichloroethylene 10 |BMDL
Benzene 5 |IBMDL
Dibromochloromethane 5 |BMDL
1,1,2-Trichloroethane 5 IBMDL
Cis-1,3-Dichloropropene 5 |BMDL
2-Chloroethyl vinyl ether 10 |BMDL
Bromoform 5 |IBMDL
1,1,2,2-Tetrachloroethane 5 |BMDL
Tetrachloroethylene 5 [BMDL
Toluene 5 [BMDL
Chlorobenzene 5 (BMDL
Ethyl Benzene _ 5 |BMDL
Acrylonitrile 100 |BMDL
Acrolein L 100 [BMDL
Dichlorodifluoromethane - ND® |- -

'MDL = Method Detection Limit
2BMDL = Below Method Detection Limit
3ND = Not Determined

Ty
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‘Gl VOLATILE COMPOUNDS
. ssHILL| GC/MS Report Analyst W, Dickens
N Date of Analysis 1/10/84
Client - Naval Ord nance Station Laboratory No. 4587EE

- Sample Description ___Sample labeled Town Gut Landfill near Discharge #15V

Sob o 1 wiloe (W7

Compounds MDL? Conc?
PPB | PPB
Chloromethane 10 [BMDL
Bromomethane 10 |BMDL
Vinyl Chloride 10 (BMDL
Chloroethane 10 (BMDL
Methylene Chloride 5 BMDL
Trichlorofluoromethane 5 [BMDL
1,1-Dichloroethene 5 |BMDL
1,1-Dichloroethane 5 |BMDL -
Trans-1,2-Dichloroethene 5 10
Chloroform 5 |BMDL
1,2-Dichloroethane 5 |[BMDL
1,1,1-Trichloroethane 5 |BMDL
Carbon Tetrachloride 5 BMDL
Bromodichloromethane 5 [BMDL
- 1,2-Dichloropropane 5 |BMDL
Trans-1,3-Dichloropropene 5 |BMDL
Trichloroethylene 10 BMDL
Benzene 5 BMDL
Dibromochloromethane 5 BMDL
1,1,2-Trichloroethane 5 BMDL
Cis-1,3-Dichloropropene 5 BMDL
2-Chioroethy! viny! ether 10 BMDL
Bromoform 5 BMDL
1,1,2,2-Tetrachloroethane 5 BMDL
Tetrachloroethylene 5 BMDL
Toluene 5 BMDL
Chlorobenzene 5 BMDL
Ethyl Benzene 5 BMDL
_| Acrylonitrile . 100 BMDL T L
Acrolein 100 BMDL
Dichlorodifluoromethane - ND®
{ e T e RS e e T T MDL = Method Detection Limit
- 2BMDL = Below Method Detection Limit
J 3ND = Not Determined

Comments
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. Sample Description

uﬂﬁﬂ
as

N

GC/MS Report

Client

VOLATILE COMPOUNDS

Naval Ord nance Station

M, Price

Analyst

2/14/84

Date of Analysis

Laboratory No.

4587FF

Sediment Sample labeled Town Gut Landfill near Discharge #15S

Stabo | ¥ - oeoliment @f@f}»&)

Compounds MDL'{Conc.2

PPB | PPB
Chloromethane 50 BMDL
Bromomethane 50 BMDL
Vinyl Chloride 50 BMDL
Chloroethane 50 BMDL
Methylene Chloride 25 BMDL
Trichiorofluoromethane 25 BMDL
1,1-Dichloroethene 25 BMDL
1,1-Dichloroethane 25 BMDL
Trans-1,2-Dichloroethene 25 BMDL
Chloroform 25 BMDL
1,2-Dichloroethane 25 BMDL
1,1,1-Trichloroethane 25 BMDL
Carbon Tetrachloride 25 BMDL
Bromodichloromethane 25 BMD L
1,2-Dichloropropane 25 MDL
Trans-1,3-Dichloropropene 25 BMDL
Trichloroethylene 10 BMDL
Benzene 25 BMDL
Dibromochloromethane 25 BMDL
1,1,2-Trichloroethane 25 BMDL
Cis-1,3-Dichloropropene 25 BMDL
2-Chloroethyl vinyi ether 50 BMDL
Bromoform 25 BMDL
1,1,2,2-Tetrachloroethane 25 ;MD L
Tetrachloroethylene 25 MDL
Toluene 25 BMDL
Chiorobenzene 25 BMDL
Ethyl Benzene 25 MDL
Acrylonitrile ) 500 gMDL
Acrolein 500 MDL
Dichlorodifluoromethane ND?

'MDL = Method Detection Limit
2BMDL = Below Method Deteclion Limit
3ND = Not Determined
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NAVORDSTA ! Project No.: W17696.A0°
Indian Head ' Lab No.: 4587
January 1984 ﬂ ]
I Ve
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. @% 58 6S 7S ™ 8s 8 95
o NG Plant NG Plant
‘ﬁ , Xray Xray NG Plant NG Plant Below Below NG Plant
Description %% | Bldg Bldg Background Background Outfall Outfall Stream
i
Volatile Organics . - - -~ - - - -
Silver 9 . -- 2.25 mg/kg - - - - -
Mercury ' j§ { - - .45 mg/kg .0002 mg/1 1100 mg/kg 0.17 mg/1 8.5 mg/kg
Cadmium ‘ A0 == - -- -- -- -- -
Arsenic b -- - -- - - -- -
Zinc - é; P-- -- -~ - - - -
L
-
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i :‘
M@ i W 108 10W 11S-2 115-1 11W 11v
't 1 NG Plant NG Plant NG Plant Landfil1l Landfill Landfill Landfill
Description :i i Stream Weﬁland Wetland Upstream Upstream Upstream Upstream
Volatile Organics iﬁ J - - - * - -— *
Silver e Ji , - - - - §1.5 mg/kg §0.03 mg/1 -
Mercury ., 4 '0.019 mg/1 188 mg/kg 0.011 mg/1 -- .95 mg/kg .0002 mg/1 -

_ Cadmium b o - -- - - 1.0 mg/kg §0.01 mg/1 --
Lead o - - - - 114 mg/kg 0.02 mg/1 -
Arsenic TR - - - - 23 mg/kg 0.022 mg/1 -
Zinc Pl -] — -- -— 173 mg/kg 0.12 mg/1 -
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NAVORDSTA @ Project No.: W17696.A0
Indian Head | . Lab No.: 4587
January 1984 . {l; .@GL t
@_i Hf, 125-2 125-1 12H 12V 1S 25 3S
;Fg ﬁ_f;;Landf111 Landfi1l Landfi11 Landfill Xray Xray Xray
C _&‘ * Atkins Atkins Atkins Atkins West Discharge Building
Description ﬂ' Road Road Road Road Stream Pipe Outfall East Stream
Volatile Orga51CS% ﬁ " * - -- * - - -
Silver b *; e §1.5 mg/kg §0.03 mg/1 - 1920 mg/kg 475 mg/kg 260 mg/kg
Mercury | } i - 60 mg/kg .0003 mg/1 - -- -- --
Cadmium I I*' - 0.6 mg/kg §0.01 mg/1 -- -- -- --
Lead ‘; @i: -- 37.2 mg/kg 0.01 mg/1 - - - -
Arsenic y 14 -- 16.5 mg/kg 0.013 mg/1 - - - --
Zinc y iﬁ“ - 72 mg/kg 0.09 mg/1 -- -- - -
P
]
SR 13VA
) il | 4S 58 130 13VB 135 144 14V
; i Xray Building Town Gut Town Gut Town Gut Town Gut Town Gut
3} § ﬁ‘ Stream Above "Xray Landfill Landfil1l Landfill Landfi1l Near Landfill Near
Description’ ’ﬁ ) ' Wetland Wetland Wetland Wetland Wetland Discharge Discharge
[
Volatile Organics ,4 3 -~ - - * - -- *
Silver L 19 mg/kg 22 mg/kg §0.03 mg/1 -- 1.65 mg/kg §0.03 mg/1 -
Mercury & - - .0004 mg/1 - 6.0 mg/kg .0006 mg/1 -
Cadmium } - - §0.01 mg/1 - 1.95 mg/kg §0.01 mg/1 -
Lead i -- -- 0.006 mg/1 -- I 163 mg/kg 0.007 mg/1 -
Arsenic L -- - 0.015 mg/1 - 32 mg/kg 0.013 mg/1 -
Zinc i - - 0.09 mg/1 - 290 mg/kg 0.11 mg/1 -
}
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All data expressed as:

Jh/LAB/023

"ZS’Q”O‘ (5) menun “Oosters .

!
{mg/l or mg/kg as noted. Sediment values expressed on a dry weight basis.
[ B

] ) ) )
Py
| N '
P :' ,
. NAVORDSTA SR TR i Project No.: W17696.A0 °
Indian Head Poh i Lab No.: 4587
January 1984 | ;1ﬂ :
L e
Qi 148 15W 15v 158
! Town Gut Town Gut Town Gut Town Gut
I8 Landfill Landfill Landfill Landfill
H Near Near Discharge Near Discharge Near Discharge
Description f?, Discharge Duplicate Duplicate Duplicate
l 1|,:'
Volatile Organics: Eg * - * *
Silver o §1.5 mg/kg §0.03 mg/1 - §1.5 mg/kg
Mercury Co 4.6 mg/kg .0006 mg/1 -- 4.7 mg/kg
i
Cadmium ‘ f- ! 1.2 mg/kg §0.01 mg/1 -—- 1.2 mg/kg
Lead P 98 mg/kg 0.01 mg/1 - 93 mg/kg
Arsenic b 25 mg/kg 0.014 mg/1 - 25 mg/kg
Zinc 220 mg/kg 0.12 mg/1 - 215 mg/kg
| |
*Data attached. %



. ENVIRONMENTAL LABORATORY )
807 S. McDonough Street
, CHZM Montgomery, Alabama 36104 o
— [ 1 205/834-2870 R Gy
am HILL
AN REPORT OF ANALYSIS
Client CH2M HILL Project No.
Address 1941 Roland Clarke Place/Reston, VA 22091
AttentionHenr y Harris Laboratory No. 5638
Description of Sample:
*See Attached
, Al results expressed as mé/l; unléés:&herwi;e noted. o )
’ All analyses conducted in accordance with
JA STANDARD METHODS FOR WATER AND WASTEWATER. Respectfully submitted,
' Cesis O Ve
J L g 0— nAAEN
» i _ Cralg O. Vinson, Laboratory Director & £

LAB-8/1/78-0



— CH2M HILL/WDC Laboratory No., 5638
INDIAN HEAD STUDY

A}tn: Henry Harris

. ““station Station mg/1 mg/kg
i No. Date Time Location Silver Mercury

2-1 1/3/85 1345 1 0.004 --

2-2 1/3/85 1330 2 0.040 -

2-3 1/3/85 1400 3 0.014 -

2-4 1/3/85 1445 4 0.021 -

2-5 1/3/85 1415 5 0.003 -
2=7A 1/3/85 1025 7A - 1.5
2-8A-S 1/3/85 1055 8A -- 131.7
2-8B-S 1/3/85 1055 8A - 146.9
2-8A-D 1/3/85 1055 8A - 146.9
2=9-5 1/3/85 1116 oC - 11.1
2-9-D 1/3/85 1116 oC - .98
2-10-1-8 1/3/85 1140 10A -- 1.5
2-10-1-D 1/3/85 1140 10A - .98
2~10-2-5 1/3/85 1200 10A - 10.8
2-10-2-D 1/3/85 1200 10A - 1.3
2-10-3-S 1/3/85 1500 10-3-NG - <.4
2-10-4-8 1/3/85 1515 10-4-NG - <.4
P 2-10-5-8 1/4/85 0946 10B - 40.1
7 2-10-5-D 1/4/85 0946 10B - 21.4
2-10-6-8 1/4/85 1020 10B -- 53.7
2-10-6-D 1/4/85 1020 10B - 14.4
2-10-7A-S 1/4/85 1051 10B - S.8
2-10-7B-S 1/4/85 1051 10B - 40.3
2-10-7-D 1/4/85 1051 10B - 7.9
2-10-8-S 1/4/85 1130 10B - 19.9
2-10-8-D 1/4/85 1130 10B - 32,2
2-10-9-5 1/4/85 1411 10C - 223
2-10-9-D 1/4/85 1411 10C -- 63.3
2-10-10-S 1/4/85 1445 10C -- 67.7
2-10-10-D 1/4/85 1445 10C - 7.6
2-10-11-S 1/4/85 1504 10C - 26.3
2-10-11~-D 1/4/85 1504 ‘ 10C - 22.2

- = 3-15-8 1/4/85 1530 15 - 3.5
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