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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS)

p

MDF COMMENTS REPLY

Work Plan

(1) (1)

Page 1-1. Since the proposed Phase I of the FFS does not The sentence which contains the term
adequately address the potential DNAPL plume at the site, "comprehensive environmental
WMA does not believe the term "comprehensive investigation," refers to the purpose of the S
environmental investigation" is appropriate, work plan which delineates all three

phases of the FFS. The next sentence
defines the goals of the investigation and
references determining the nature and
distribution of contamination. The term
comprehensive will be changed to phased.

(2) (2)

Page 2-5, Groundwater usage. The section appears to be This statement was referenced from the
somewhat inaccurate. While surface water may currently RCRA Facility Assessment Report (page
play a significant role in Edgewood's water supply; during the 7), Though the existence of the wells is
forties and perhaps earlier, a significant number of wells known, records of usage of the well system
were constructed to provide the base with water. Some of are believed to have been destroyed in the
the wells, though officially condemned, are still in existence fire which occurred In a facilities
and have been activated as recently as 1991. engineering building in the Edgewood Area
* during 1971, The key word to be noted in

the sentence commented on is secondary,

(3) (3)

Page 2-17. Review of the referenced USGS report Indicates Thickness of the upper confining layer
the inferred thickness of the confining unit beneath the (aqultard) was approximated from
Beach Point Area is open to Interpretation, thicknesses of the same unit found in three

neighboring wells, Average thickness of
the aquitard in these wells Is approximately
88 feet. Data from the three wells suggest
that the aquitard may become thinner in an
east/southward direction. The language of
this section has been changed to indicate
that this interpretation is speculation from
available data and subject to refinement as
new data are generated.

(4) (4)

Page 2-20. It the groundwater at the site may truly be The statement has been changed to reflect W
characterized as *sea water as the report Indicates, what is that the water chemistry is indicative of
the source of the dissolved solids? Much of the surface fresh to slightly brackish water,
water In the area is "fresh" or only slightly brackish.
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS J REPLY

(5) (5)

Page 2-21, FIgure 2-6. The depiction of the LNAPL layer in Figure 2-6 was drawn to generalize the
the figure is misleading. LNAPL should form a layer at the characteristics of dissolved LNAPLs and
interface of the saturated and unsaturated zones not a *pool" DNAPLs. The word uDissolved" has been
which significantly depresses the water table. added to the figure as appropriate.

(6) (6)

Page 2-32, Figure 2-8. The entire Edgewood Peninsula is Figure 2-8.
an NPL Site, therefore the arbitrary selection of a reference
point as the source of *background" samples is Terminology of *Background" sample
unacceptable. has been changed to *Local

Background.* These sampling points
Sediment samples in the marsh area north and south of the were selected to determine whether or
"circle* near the treatment plant would seem to be not any contaminant sources outside
appropriate based on the historical discussion, of the Beach Point Test Site are

interfering with the definition of on-site
Why have no wells been proposed for the southern end of contaminant sources.
the Beach Point Area? A well in this location might be useful # Sediment samples have been added
in the early determination of the extent of contamination and to the marsh areas north and south of
the structural attitude of the clay aquitard. the treatment plant.

It would appear that some of the proposed soil borings could e USGS believes that detected
be deleted. Due to the proximity of the proposed wells to contamination from clothing
some of the soil borings, it would appear that sampling the impregnating operations is well defined
soil during the well drilling operation could be substituted for by the present monitoring well clusters,
some of the proposed soil borings. The elimination of some The proposed monitoring well locations
unnecessary borings will minimize the generation of are designed to fill gaps in vertical
investigatory derived material. data not available from the USGS

drilling and sampling program,
Structural attitude of the upper
confining unit will be defined by the
geophysical program. Additional wells
were proposed for the area
west/southwest of the peninsula.
However, these wells were removd
from the FFS after a consensus was
reached among JEG, USGS, and
APG-DSHE. Wells are proposed for
the RIIFS in the area around the
treatment plant. Contingency wells are
also planned ht the RVFS for any
areas of the southwest portion of
Beach Point where soil contamination
is detected.

BLIE f• t4X~kt~r



BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS REPLY

(6) Continued (6) Continued

Any soil boring that is close to a
proposed well location will be
consolidated with the well drilling
program to minimize generation of
Investigation Derived Waste (IDW).
The number of proposed boring
locations is the minimum necessary to
locate any possible areas of soil
contamination. If significant soil
contamination is located, additional soil
borings will be needed to define the
extent of such contamination so that
appropriate remedial measures can be
designed.

(7) (7)

Page 2-34. The text refers to Dithiane as a "degradation You are correct in your understanding that
product of Mustard* this Implies to the reader that Dithiane is 1,4-dithiane is a degradation product that
a natural breakdown product of Mustard. However, on may result from the thermal destruction of
previous occasions Army chemists have indicated that the distilled mustard. However, 1,4-dithiane
oresence of Dithlane in groundwater is the result of the also Is a result of other processes. It is a

,ydrolysis of chemicals derived from the Incomplete thermal degradation product that Is produced In the
degradation of Mustard, If this is true, perhaps the RI should manufacturing of distilled mustard and,
be looking for the source of Dithiane, a yet undiscovered therefore may be found In areas where the
burning operation which may have destroyed CSM or CSM agent was either produced or burned.
contaminated material. There Is also a large body of evidence

suggesting that 1.4dlithlane is a
degradation product resulting from natural
processes. For example, recent studies
conducted on the clothing of Iranian
soldiers (gassed casualties of the Iraqi war)
showed the presence of 1,4-dithiane In the
soil adhering to their clothing. The RI Is
designed to detenmIne the source of the
1,4-dithlane whether It be from the
manufacture, natural degradation, or
thermal degradation of distilled mustard.

S. . . . . . .I 1 1 I . .. .. . . . .. "
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS REPLY

(8) (8) 5
Page 2-41. The paragraph notes that 10 gIg/I of 1,1,2,2-
tetrachloroethane was detected in surface water near Beach Table 2-7 has been corrected to show the
Point; however, Table 2-7 indicates that the maximum 10 j.g/I maximum concentration for 1,1,2,2-
amount of 1,1,2,2-tetrachloroethane found in surface water tetrachloroethane. Available information
was 5 ig/I. Please explain this discrepancy. Also please indicates that no levels of concern for vinyl
explain why no mention of the relatively high amount of vinyl chloride have been established in the
chloride (39 jig/i and 33 jig/I) detected in CCSW-5 and AWQC for fresh water. Because the fresh
CCSW-7 was made in the text. The presence of vinyl water AWQCs were used to establish
chloride at these concentrations may be a significant risk chemicals of concern for the FFS, vinyl
driver since the MCL for this chemical is 2 ig/I. chloride was not included in the discussion.

(9) (9)
Table 2-7. Concentration for cadmium

Page 2-43, Table 2-7. The table reports the maximum from sample CCSW-8U reads 4.2 jig/l, and
amount of Cadmium in surface water as 6.7 ji while a Table Mercury is 1.7. The decimal point did not
2-5, item CCSW-8U, reports 42 jig/I for Cadmium. Please copy well on the reproduced pages of this
explain this. Cadmium at this higher level will certainly have table.
an impact on aquatic life. Mercury is also significantly higher
in CCSW-8U than is reported in Table 2-7. •

(10) (10)

Pap 2-44, Figure 2-9. The method for depicting DNAPL Changes have been made to Figure 2.9 to
and LNAPL is perhaps misleading. better conceptualize LNAPL and DNAPL

contaminant transport. ,

(11) (11)

Pag 2-46, Table 2.8. Hydrogeologle Investigation. The Text on page 3-1 Is correct; Table 2-8 has
selection of *shallow and intermediate depth wells! to been corrected to correspond to the text.
characterize DNAPL Is questioned. Should wells screened at
the base of the aquifer also be included In this Investigation?
(Page 3-11 Indicates that the wells will be screened at an
intermediate level and at the base of the surflclai aquifer.
Which plan Is correct?) _

(12) (12)

Pop 2-0, Table 2.8 AnalytIWal Method CLP, Analytical methods in Table 2-8 have been
USATHAMA. EPA and ASTM, Have analytical methods updated to reflect information from the
defined in the ICF Risk Assessment and WES QUAPP been TERA QAPP (IFC, 1993). (See General
considered in the preparation of this table? Comment.)

(13) (13) S

Page 2-47. Should vinyl chloride be considered a potential Please refer to response 8.
concern?

tZU .KuEn•t # ,M3t*dV•
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

Jfr IIMDE COMMENTS 3 REPLY

(14) (14)

Page 2-57, Bullet "Federal Safe Drinking Water Act..." Concurrence by MDE, EPA, and APG-
The document makes the statement that *... The DSHE to classify groundwater in the
contaminated aquifer is brackish and is not used as a surficial aquifer at Beach Point as Class II-
drinking water source; therefore the SDWA (Safe Drinking B suggests the statement that the "SDWA
Water Act) MCLS are probably not applicable or relevant and MCLs are probably neither applicable nor
appropriate." This infers that the authors are classifying this relevant and appropriate" may stand as
groundwater as Class Ill according to the classification written.
system for groundwater promulgated by the US EPA.
However, the EPA's definition of Class III groundwater is
very specific: "Groundwater not consider a potential source
of drinking water and of limited beneficial use (Class IliA and
Class IIIB) is saline, i.e., It has a total dissolved solids levels
over 10,000 milligrams per liter (mg/I) ... "* Based on the
information presented in the report on page 2-20 that "m..
groundwater at Beach Point contains 1000 to 3000 mg/I total
dissolved solids (TDS). . , how is the presumption that the
groundwater in question is Class III in nature supportable?

(15) (15)

Page 2-58, Bullet "Maryland Drinking Water Law.." Please refer to response 14.
Refer to comment above.
0 (16) (16) 0

Page 2-61. In addition to the Maryland ARARs mentioned.
the following should also be considered:

Potential ARARs

"Chesapeake Bay Critical Area Commission Criteria For
Local Critical Area Program Development," COMAR
14.15.01, .02. .04. .07, .09, .10, & .11,
"Threatened and Endangered Species,* COMAR 08.03,08.
"Water Appropriation or Use,* COMAR 08.05.02

(141 (17) 0

In addition to the Maryland ARARs mentioned, the following The potential ARAAs listed will be added
should also be considered: and considered In the Feasiity Study.

Poten4l ARARs,

"Well Construction,- COMAR 26.04.04
"Solid Waste Management," COMAR 26.04007
"Board of Well Drillers." COMAR 26.05.01
"Erosion and Sediment Control," COMAR 26.09.01
"Storm Water Management," COMAR 26.09.02
"Oil Pollution." COMMAR 26.10.01

_- : • ::! . .. . . I' ' I V'"' .. . .. . ,., ...
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS REPLY -
(18) (18)

Page 3-2, Figure 3-1. How can *significant risk due to This comment requires concurrence
nature and extent of contaminationm be determined If the between EPA and MDE.
extent of contamination is not fully defined until Phase II?

(19) (19)

Page 3-9. Will the surface soil sampling discussed here be Results of the surface soil sample analysis
for use in the Risk Assessment or is it for source (0-6m in depth) will be used for both the
identification/verification? The ICF Risk Assessment Work Risk Assessment and contaminant source
Plan for the Edgewood Area calls for surface soil samples to identification/verification. Soil borings will
be taken in the depth interval 0 to 6". also be used for source

identificationlverflication. -

(20) (20)

Pog 3-11, Refer to comment 11 above. The question regarding continuous soil
sampling is not clearly understood.
Analyses of soil samples collected from the
borings will be used primarily for
contaminant source identification and
evaluation of possible measures to protect
groundwater and surface water from
continued contaminant migration.
Continuous soil sampling is necessary to
obtain the volume of sample needed for
the proposed suite of analyses.

Focuse Fesibltty Study Draft Field Sampling Plan
Specific Comments

(1) (1) 5

Pap 1,. The Army has previously chosen to utilize the The Beach Point FSP has been modified to
WES Generic Wot, Plan for the entire Edgewood NPL Site, reflect adherence to the WESGWP SOPs.
Will the Jacobs Engineering Group follow the sampling
procedures outline in this document or will new procedures
be developed?

(2) (2)

Pa 1-9, Table 1-1, Please refer to the earlier comment Discussed in Work Plan response 6
concerning the arbiltrary select of background" on an NPL regarding "Background" terminology.
Site.

S . . . . . . . . . . ... . . . . . .. . ... . . .. . . . ... . . . .. .. . . . ; , : . .. , "
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS] REPLY

(3) (3)

Page 2-8, Baseline Risk Assessment. It should be noted It is noted that the Baseline Risk
that the subject document was a draft document which was Assessment is a draft document. In light of
never finalized following regulatory comments. the fact that this document has not been

finalized, limited reference to information in
the draft copy may be appropriate.

(4) (4)

"Field parameter.. ." One of the most critical parameters The FSP has been modified to include the
which should be evaluated before a sample is collected is EPA-recommended procedures for well
visual clarity or turbidity. Current guidance indicates that purging and field parameter
readings of less than 10 NU is acceptable for groundwater measurements. It is understood that this is
samples. the accepted procedure for groundwater

sampling at APG-EA.

(5) (5)

"Well Purging" Surging of the well is an appropriate The FSP has been modified to include the
procedure during well development. However, during well EPA-recommended procedures for well
purging prior to sampling it is not a good practice. For purging and field parameter
typical purging of a well, the pumping operation should begin measurements. It is understood that this is

gNith the pump In the upper part of the water column, the accepted procedure for groundwater
Purging should continue by gradually lowering the pump into samping at APG-EA.
the ell as water Is removed U, i the well, This will remove
the stagnant water from the well first and result In minimal
mixing. This methoo is discussed in the WES Generic Work
Plan for the Edgewood Area. Modification of this procedure
may be In the development stage so the contractor should
consult with WES concerning currently pproved procedures. I

(6) (8)

Page 3-16, The parameters that are monitored also include The FSP has been modified to include the
oxidation reduction potential (Eh), specific conductance (SC), EPA-recommended procedures for well
dissolved oxygen (DO) and turbidity. Refer to WES SOPs purging and field parameter i
for monitoring requirements. measurements. It is understood that this is

the accepted procedure for groundwater
sampling at APG..EA.

Focused Feasi~lit Study Draft Quality Assurance ProgramPa
Gen""a Commeont

A brief review of the ,subect document finds that it is a unique document, which Is inconsistent with
concurrent and related work at Edgewood. As an examgne the Subject document proposes to use analytical
"methods which are inconsistent with the ICF Risk Assessment OAPP. yet one of the main thrusts of the
proposed FFS Is to deteimine the risk posed by the soil and groundwater at the Beach Point site. Also, in
light of comm4ents made above, it appears that the WES Generic Work Plan was not consulted in the
preparation of this document. In light of this, the subject document will not be reviewed at this time.

Ill IOM t %*'II "NEW"



BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

MDE COMMENTS REPLY

OAPP GENERAL COMMENT RESPONSE

The Beach Point FFS QAPP and all other Canal Creek QAPPs will reflect the Task 10 Terrestrial and
Ecological Risk Assessment (TERA) QAPP. The TERA QAPP is an updated and USAEHA-approved
version of the 0-Field QAPP. Areas which differ from this version will be highlighted and further explained
in a summary of deviations. Chiefly, the differences result from changes made for site-specific and
instrument-specific considera•ions. WES SOPs will be included.Si i l , , ' i . - • L " J , , . i ' ., i J i, _ i- ' p ~ i .i ' . ' , ., , , , i
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS)N

EPA COMMENTSREL
Draft Projec Work Plan

(1) (1)

The objectives of the work plan seem to be Page 1-4 refers generally to a risk assessment 9
inconsistent with the proposed implementation without further qualifying it, while page 3-3
of the work and the FFS in the document. qualifies it saying "it.. will be conducted to

assess the influence of past site activities on
It is stated on pages 1-2 and 1-3 that the results living biota in the area of Beach Point and to
of seismic surveys and sampling of sediments, qualitatively determine human health risk from
groundwater, soil borings and assays will be limited pathways5 , Page 1-3 refers generally to •
supplied to ICF for development of risk a risk assessment and further states that it will
assessment of the Beach Point site, based on be based on ecological preliminary remedliation
ecological preliminary remediation goals. This goals (PRGs) and page 3-1 refers to an
objective is consistent with the introduction on ecological risk assessment.
page 1-1 where It is stated that contaminants
from the site may be impacting water quality The ICF Risk Assessment Plan which is •
and aquatic life in nearby K•ings Creek and near- Appendix D of this document describes the
shore areas of the Bush River. Additionally it Is proposed risk assessment, As stated in the
noted here that the study will only deal with the plan it will "... focus on potential Impacts in
surical aquifer at Beach Point which is aquatic life inhabiting nearby areas in Kings
brackish. Creek and the Bush River, because aquatic

species are the receptors potentially at greatest 0
Therefore, it would seem that the investigation is risk from exposure to chemicals releaed from
focused on the ecologic impacts on the surface groundwater. Potential human healIth risks
water bodies and not on groundwater as an associated with exposures to chemicals
actual or potentiWl potable water source (it has released to surface water from groundwater will
Class III characteristics), Based on the be evaluated qualitatively." It goes on to state
statement on page 2-42, Obecause VOCs that ',. based on groundwater and surface
typicaly persist in surface water far only a short water sampling data collected to date, such
time period because of volatigization, they are (human) exposures are not likely to be large,
likely to be present only in the Immedite vcinity given the relatively low concentraoons of most
of source ReMA (e g.. groundwater plumes)*, it volatile organic chemicals and the distance to
wou!d appe that the interest in groundwater potential recetor points'. (See Section 4.2 of
would be if it were discharging into the surface the plan for greater detail).
water bodies at levels exceeding those in Table
2-7 (which should be checked as they are not in Therefore the mar thrust of the risk
agrmele with those used by EPA). aSessment iS the ecwlogicat assessment. To

avoid confusion, the word pfrnatily will be
added before ecolgical on page t .3 and the
word ecological wll be nmoed from page 3-1.

S. . . " , " ';I " : -: -, , , ! 1 .. . . . } .. . . , 1 1 1 " ' " " . . . .. ." " ' . ' - S
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

EPA COMMENTS] REPLY j
(1) Continued (1) Continued

Therefore, it is not clear why the investigation is Options listed on page 3-4 include three
proposed to initially "evaluate potential on-site categories not two. They are (1) no treatment
sources, define morphology and limited flow (2) limited action and (3) pilot/treatability
patterns of the surficial aquifer" and include soil study/remedial alternatives for the contaminants -
borings and groundwater samples from existing of concem. A further definition of the alternative
wells. This type of information is typically development process is contained in Section
required to better define the extent and nature 3.2.3.3 and is projected to be the focus of
and transport characteristics of contamination in Phase Il1.
groundwater. Without determining if there is a
risk to the environment and where it occurs, -
theta da theta da data collection would seem
superfluous and inconsistent with the objectives
described in the document and reiterated above.
Furthermore, a proposal to do a human health
risk assessment is described in some instances
in the document (e.g., page 1-4 and 3-3) while S
elsewhere in the document only the ecological
risk assessment is noted (e.g. Site objectives,
page 3-1, and page 1-3).

The inconsistency in the definition of the
objectives is reflected in the description of S
potential remedial actions outlined on page 3-4
where the only action presented (other than no
action) is long-term groundwater monitoring to
measure the natural biodegradation of the
contaminant plume and determine Its long-term
persistence in the groundwater system. The S
utility of this as a "remedial action" Is
questioned.

(2) (2)

Table 2-7. The values In the table should be W/O Dennis Burton. Table 2-7 Is changed to 6
verified with the EPA biologist and the criteria provide fresh water aquatic toxicity criteria
should indicate either fresh or marine
environment.

S
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BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

EPA COMMENTS REPLY

(3) (3)

Table 2-8. The analytes should include CSM Table 2.8/p,•;-s 3-8. The analtes ao include
degradation products. Additionally, the purging CSM degradation produrts as noted under the
stabilization parameters should be consistent DQ for chemical data. (See uiscussion under
with those used in the SOPs relevant to other the columns for Hydrogeologic Investigation,
portions of APG. The timing of water elevation Sediment Investigation, Surface Soil and Soil
measurements and groundwater sampling Boring Investigation and BiologicaVEcological
events should be dependent on any tidal cycle Investigation. Additional details can be found in
influences. Section 3.2.14 of this plan and Section 4.4 of

the Draft Field Sampling Plan. Section 3.2.14
details the specific degradation products which
will be grouped. 1,4 Dithiane has been added.
Chlorides and fluorides are on the list of
analytes for groundwater parameters. As for
the timing of measurements and sampling, a
24-hour groundwater flow metering of well 33-B
and B.1 will help determine the nature of any
tidal influences. Periods of lesser duration will
be flowmetered in the shallow wells. WES
SOPs will be used.

(4) (4)

Pop 3-3. It is stated here that It is critical to The clay aquitard underlying the surficial aquifer
understand the physical geomorphology of the is app, ximately 88 feet thick which could
surficlal aquifer because the DNAPLs will rest minimize DNAPL gravitational movement.
upon an impermeable straturr such as bedrock There Is no current evidence that sufficient head
or clay. This Is not strictly twa: - DNAPLs will exists to exceed pore entry pressure Into the
actually move until reaching a rnatively less aqultard. The aquifer underlying the aqultard
permeable layer and until sufficient head exhibits positive head in relation to the overlying
exceeds the pore entry pressure in the material strata. The clay aqultard appears to be
breakthrough will not occur. Therefore, it is regionally significant and appears to be the
important to note that the layer limiting DNAPL most significant hydrologic border.
movement may not actually be the hydrologic
confining clay unit.

(5) (5)

Page 3-8. Groundwater analys•s should Include See response to comment Table 2-8.
1,4 dlthiane, fluorides and chlorides.

II = . . . . .. .. . . . . .. .. . ... . . ... . . . . .. ... .. ... .. . , . ... ..



S

BEACH POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

EPA COMMENTS jREPLY3
(6) (6)

Page 3-9. Criteria should be included in the soil In the soil boring section, the following criteria
boring section for drilling to cease if DNAPLs will be added:
are encountered in the subsurface.

A sample will be taken just above the water S
table, except if a photionization device detects a
hit (hot spot) at a point before the top of the
water table. In this case, the sample will be
taken for analysis and the boring will be

_properly abandoned at that point.
(7) (7)•

Page 3-11. The timing of groundwater flow Refer to response to Table 2-8.
measurements should be based on tidal cycle
influences derived from the 24 hour flow meter
testing, ....... . ....... _......_ _

(8) (8)

Page 3-14. It Is stated in Secticn 3.2.3.2. that a Page 3-14. 'To assure that further
limited action alternative will include monitoring environmental degradation has not occurred"
of groundwiter to assure that turther will be stricken.
environmontal degradation has not occurred. It •
should be noted that monitoring groundwater
does not assure that further degradation of the
environment does not occur; only an action,
natural or manmade, acting upon the
contamination can assure this,

(9) (9)

Page 3-20. References regarding the first Page 3-20 paragraph will be deleted.
paragraph should be provided or the paragraph
should be omitted. The statements appear to
be a peisonal opinion of the author.

(10) (10)

Appendix C. The proposed flowmeter logging Appendix C. There are no missing pages. This
program is missing pages. description was taken out of a letter contract

with contains other information not relevant to
the specific technical aspects of the tlowmeter

___________________ study.
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BEACh POINT FOCUSED FEASIBILITY STUDY (FFS) (Continued)

LEPA COMMENTS IREPLY
Draft Field Sampling Plan

(1) (1)

This docurr.3nt does riot reflect the SOPs used The Draft Final Beach Point Field Sampling
sitewide at APG and should be modified to do Plan reflects WES SOPs.
SO.

Draft Health and Safety Plan

(1) (1)

Insofar as this plan addresses groundwater This plan will follow WES SOPs.
sampling (Section 2.1.1), it should be modified
to reflect the APG SOPs.

I
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Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Study

EXECUTIVE SUMMARY

Jacobs Engineering Group, Inc. (JEG) has been contracted by Environmental Management

Operations (EMO)' to develop a Focused Feasibility Study (FFS) for Beach Point in the

Edgewood Area of Aberdeen Proving Ground (APG-EA).' This task has been performed under

the provisions of Master Agreement 071914-A-D7, Task Order 142133, Supplemental Number 8

and under the purview of the U.S. Army, EPA Region Ill, and the Maryland Department of

Environment.

Beach Point is a peninsula located immediately adjacent to the mouth of Kings Creek, a major

tributary to the Bush River that drains the majority of chemical storage and research and

development areas at APG. As the former location of propellant, smoke and polytechnic testing

activities, as well as chemicai-protective clothing-impregnating operations, the site is known or

suspected to be contaminated with various industrial solvents and military-related compounds.

Contaminants at the site may be impacting water quality and aquatic life in nearby Kings Creek

* and near-shore areas of Bush River. It should be noted that this study will deal with the surficial

aquifer at Beach Point, which Is a brackish aquifer. The deeper aquifers will be addressed in

the Canal Creek Remedial Investigation Feasibility Study (RI/FS).

This work plan develops a framework for a phased environmental Investigation at Beach Point

that will utilize a risk-based approach. The overall goals of the investigation will be: (1) to

determine the nature and distribution of contamination at the site (and to differentiate between

site-related contamination and naturally-occurring background levels or contributions from other

sources); (2) to evaluate whether human or environmental Impact are potentially or actually

occurring as a result of site-related contaminations; and (3) to determine whether remedial

actions are necessary to mitigate these effects. The major objectives of the work plan In

achieving these overall goals are to:

'EMO is operated for the U.S. Department of Energy by Battelle Memorial Institute,
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Provide a complete background characterization of Beach Point Test Site,
including physical characteristics and environmental setting; operations and
disposal history; summary of previous investigations; and contamination
assessment;

* Perform a preliminary contamination assessment related to groundwater, surface
water and other types of contamination detected at Beach Point through previous
studies, focusing on identifying contaminants, exposure pathways, and human and
environmental receptors of potential concern.

0 Develop an environmental sampling program, including specific biological tests as
well as groundwater, soil, and sediment sampling, to address data gaps and
provide the basis for conducting a detailed risk assessment and feasibility study.

At the direction of the APG-Department of Safety, Health and Environment, the project has been

separated into three work phases to allow for data evaluation and risk analysis within Phase I to

determine the need for further study and development of remedial alternatives. Phase I of the

project consists of an aerial photography investigation, surface/marine geophysical surveys, a

flowmeter logging program, sampling of surface and subsurface soils, and analysis of chemical

groundwater data, generated through a separate Canal Creek Groundwater Monitoring Program.

Tasks described for Phase II of the FFS will be performed upon evaluation of data needs,

subsequent to completion of the Phase I tasks. Phase II Investigations Include installation of

additional groundwater monitoring wells, sampling of the new and previously existing monitoring

wells, a flowmeter logging program, downhole geophysics of new monitoring wells (and one

previously existing well) using a gamma ray survey and possible soil gas surveys.

Phase III tasks, which include the evaluation of remedial alternatives, may be performed after

Phase II and at any point, thereafter, if It Is determined that contamination found in the Beach

Point Test Site warrants treatment,

The tasks performed by JEG will run concurrently and in cooperation with other studies being

performed by a variety of other consultants, These include; a risk assessment (ICF Kaiser

Engineers), blomonitoring (University of Maryland Agricultural Experiment Station), and

geophysical surveys (Argonne National Labs). The results of these efforts will be included in the

FFS.
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In addition to a work plan which includes a technical approach to conducting the Focused

Feasibility Study, companion documents include the Field Sampling Plan, the Quality Assurance

Project Plan, and the Health and Safety Plan. These plans were developed from applicable

information contained in plans prepared for similar work at APG and other military installations

and modified for site specific considerations. Procedures detailed in each of these documents

will be used while performing the activities outlined for the FFS at Beach Point.

The Field Sampling Plan describes the technical approach that will be used to conduct field work

for the project. I

The Quality Assurance Project Plan delineates the purpose, policies, Standard Operating

Procedures, and organization of the Quality Assurance Program that will be used to establish

the integrity of APG-EA project activities. ,

The Health and Safety Plan delineates policies and procedures that will be used to ensure

* worker health and safety throughout project activities at Beach Point.
I)

The background information presented In this work plan was gathered primarily from

unpublished data, from previous Investigations performed at Beach Point by the U.S. Geological

Survey (USGS) Water Resources Division, and from the Edgewood Area RCRA Facility

Assessment and other studies conducted by the U.S. Army Environmental Health Agency

(USAEHA). The guiding document in this work plan Is the unpublished USGS Canal Creek

Hydrogeologic Assessment (HGA) dated April 1992 (Final Draft). This work plan Is based on

US EPA RI/FS Work Plan Guidance.
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AV 1.0 INTRODUCTION Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Stud1v

This Focused Feasibility Study (FFS) work plan has been prepared by the Jacobs

Engineering Group (JEG) to address areas of known groundwater contamination and

sediment contamination at Beach Point, located in the Edgewood Area of Aberdeen

Proving Ground (APG), MD. The work plan has been prepared at the request of Battelle

Memorial Institute Environmental Management Operations (EMO) and Aberdeen Proving

Ground Directorate of Safety, Health, and Environment (APG-DSHE) under Contract

DE-AC06-76RL01830 and Master Agreement 071914-A-D7 Task Order No. 142133,

Supplement 8.

Beach Point is a peninsula located immediately adjacent to the mouth of Kings Creek.

Kings Creek is a major tributary to the Bush River that drains the majority of chemical

storage and research and development areas at APG. As the former location of propellant,

smoke, and pyrotechnic testing activities, as well as chemical-protective clothing-

impregnating operations, the site is known or suspected to be contaminated with various

industrial solvents and military-related compounds. Contaminants from the site may be

* impacting water quality and aquatic life in nearby Kings Creek and near-shore areas of the

Bush River. It should be noted that this study will deal only with the surficlal aquifer at

Beach Point which is brackish. The deeper aquifers will be addressed In the Canal Creek

Remedial Investlgation/Feaslbillty Study (RIIFS).

The purpose of this work plan Is to develop a framework for a phased environmental

investigation at Beach Point that will utilize a risk-based approach. The overall goals of the

investigation will be: (1) to determine the nature and distribution of contamination at the site

(and to differentiate between site-related contamination and naturally-occurring background

levels or contributions from other sources); (2) to evaluate whether human or

environmental impacts are potentially or actually occurring as a result of site-related

contamination; and (3) to determine whether remedial actions are necessary to mitigate

these effects. The major objectives of the wor* plan in achieving these overall goals are:

Jinft Eo.ft, GwouW kr FINAL PROJECT WORK PLAN
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" Provide a complete background characterization of Beach Point Test Site,
including physical characteristics and environmental setting; operations and
disposal history; summary of previous investigations; and contamination
assessment;

" Perform a preliminary contamination assessment related to groundwater, surface
water, and other types of contamination detected at Beach Point through S
previous studies, focusing on identifying contaminants, exposure pathways, and
human and environmental receptors of potential concern;

" Develop an environmental sampling program, including specific biological tests
as well as groundwater, soil, and sediment sampling, to address data gaps and
provide the basis for conducting a detailed risk assessment and feasibility study.

The background information presented in this work plan was gathered primarily from

unpublished data, from previous investigations performed at Beach Point by the U.S.

Geological Survey (USGS) Water Resources Division office in Towson, MD, and from the

Edgewood Area RCRA Facility Assessment (RFA) and other studies conducted by the U.S.

Army Environmental Health Agency (USAEHA). The guiding document in this work plan is

the unpublished USGS Canal Creek Hydrogeologic Assessment (HGA) dated April 1992

(Final Draft). This work plan is based on EPA RI/FS work plan guidance,

This work will run concurrently and in cooperation with other studies being performed by a

variety of other consultants, These include a risk assessment (ICF Kaiser Engineers

(ICF)], biomonitoring (University of Maryland Agricultural Experiment Station (UM)I, and

geophysical surveys (Argonne National Lab (ANL)J. The results of these efforts wW be

included in the FFS.

1.1 EVOLUTION OF WORK PLAN

Under the guidance and direction of APG-OSHE this work plan was developed as a three

phase approach. The tirst phase (Phase I) will include sediment sampling, groundwater

sampting, soil bortng, and seismic surveys, in conjunction with chemical and b•ok:nical

assays. The results of thee surveys and sampW' eveuts wiU be suppli to ICF for

deveoment of a risk assessment of the Beach Point site. based prmary on ecological

Ji000 Eno"" af kX FINAL PROJECT WORK PLAN
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preliminary remediation goals (PRGs). Initiation and conduct of Phases II and IIl will be

dependent on the results of this risk assessment and the regulatory review conducted by

the appropriate state and federal agencies. However, this work plan also outlines and

describes Phases II and III, including relevant standard operating procedures (SOPs), in

anticipation of any possible further site definition or remedial alternatives analysis which

may be required. All three FFS phases are discussed in detail in Section 3.0 of this work

plan.

1.2 ELEMENTS OF THE FFS •

1.2. Scopng Documents

Supporting documentation for the implementation of the field phase of the Beach Point FFS S

Work Plan and the final data analysis, Quality Assurance/Quality Control (QA/QC) and

reporting Is Included with the Project Work Plan. It includes three documents: a Field

Sampilng Plan (FSP), a Quality Assurance Project Plan (CAPP), and a Health and Safety
Plan (HASP). S

1.2.11- FleW .•Ss.D! Plan. The FSP presents the approach for conducting the

sa•pring program, geophyscal and so gas ituveys. and souW bn•orWoitoring well
installations. ItIs based on historical sampling and analysis data and speifically S

designated araytes. The plan aso addmss sample hanling, documentation and

sanmling. All Initial phase tfield programs and sumys will be IWertied and delaumo.

1.2.1,2 QaW Asa .j . The QAPP has been prepared in order S

to support the conduct of the FSP for the FFS at Beach Point. The QAPP wW satisfy

all quality assurance requi•remts of h EnviEonmaet Pmoecon Agency (EPA)
Region Ill and APG-OSHE.

S
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1.2.1.3 Health and Satety Plan. The HASP is a comprehensive plan to support the

implementation of the FSP at Beach Point. The HASP will satisfy all health and

safety information and procendures required by EPA Region III and APG-DSHE.

1.2.2 Supporting Consultants and Subcontractors

m 1.2.2.1 Supportina Consuftants.

Surface Geophysics -- Argonne National Laboratory will recommend and supply
all appropriate surface geophysical surveys (e.g., seismic, EM, etc.) for the FFS
at Beach Point.

Biological Assessment - The University of Maryland will provide the
bioassessment of the groundwater and sediment at Beach Point.

Risk Assessment - ICF will provide a risk assessment for groundwater from the
Beach Point surficial aquifer.

1.2.2.2 Subcontractors. JEG will be using subcontractors for the following

activities:

UXO Surveys - UXO surVys will be conducted by a qualified company in
connection wl:,' any subsurlace field activities (e.g., soil sampling, drilling, etc.)
associated with the Beach Point FFS.

Land S,,veynq - A land surveying company will provide a Maryland certified
surveyor for any validation of well installation locations and elevation data (as
needed).

Analytica! Services - A subcontract laboratory will provide analytical services
for all groundwater, surface water, soil, and sediment samples. The laboratory
will be a participant In EPA's Contract Laboratory Program and follow the
analytical methods identified in the Quality Assurance Project Plan. The data
will be provided as Level IV data and suitable for entry Into the Installation
Restoration Data Management Information System.

Downhole Geophysical Lgogang. - The o" ,physical company will provide
support for all downhole geophysical requirements (e.g., gamma ray, velocity
log, etc.).

riln - The contractor will provide all drilling support and provide an on-site
Maryland licensed driller. The expected activities are soil borings and
groundwater monitoring well Installation.

[i-1 Jacobs Engineeadng Gmup Inc. FINAL PROJECT WORK PLAN
IJk Washington Operations U~ "s
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Pilot Treatment Study - The selected company (if needed) will provide Pi1
support, equipment and maintenance over the prescnbeo time period and, after
completing the study, provide a detailed treatability report of the activity.

El oo Ehoimf oMW W. FINAL PROJECT WORK PLAN
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2.1 INSTALLATION REGIONAL SETTING - EDGEWOOD AREA, APG**

This section provides the general regional description of APG-EA. A more detailed

description of the Beach Point study area is presented in Section 2.3. Figure 2-1 identifies

APG-EA and local study areas. 0

Climate. The climate of the APG area is temperate and somewhat humid. *The climate is

moderated by the Chesapeake Bay, with milder winters than locations farther inland. The

mean annual precipitation is 45 inches and is fairly uniformly distributed throughout the

year. The mean annual temperature is approximately 54"F.

Physiography, Topoaraphy, and Surface Drainage. APG lies within the Coastal Plain

physiographic province. Thc land surface of the Coastal Plain is characterized by low hills,

shallow valleys, and flat plains. Elevations within the main Aberdeen and Edgewood areas

of APG range from sea level to approximately 60 feet above sea level. Soils vary in

thickness and soil types range from silty sands to clays. Surface drainage is to the

* Chesapeake Bay, the Bush or Gunpowder River estuaries, or to creeks which discharge to

these water bodies.

Realonal Geology, APG lies on coastal plain sediments (Figure 2-2) that form a series of

concentric bands sub-parallel to the Fall Line which lies just north of the installation. The

Fall Line Is the boundary between old resistant crystalline rocks of the Piedmont Plateau 0

and the younger, softer sediments of the Coastal Plain. The Coastal Plain sediments are

of Cretaceous and Quaternary ages and consist of unconsolidated beds of clay, silt, sand,

and occasional gravel lenses. The sediments dip southeasterly, generally at an angle of

less than one degree, and thicken to sqveral hundred feet under the eastern shore of

Chesapeake Bay. The crystalline rocks which underlie the Coastal Plain sediments are

Precambrian to lower Paleozoic in age and consist chiefly of schist, gneiss, gabbro,

0

This information has been derived from the RFA, 1996.
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granite, marble, and quartzite. The surface of this crystalline basement rock also dips to

the southeast at an angle of less than one degree (Bennett and Meyer, 1952; Dingman et

al., 1956; Southwick and Owens, 1969].

The geologic formations that outcrop within APG, from oldest to youngest, are the Potomac

Group, Talbot Formation, and recent alluvium. The Potomac Group is Cretaceous in age

and is subdivided into the Patuxent, Arundel, and Patapsco Formations. The Talbot

Formation (the Talbot may be absent at Beach Point) is Pleistocene in age and occupies

the higher ground, while the alluvial deposits are recent in age and occur at the lower

elevations.

The Potomac Group sediments are continental in origin and were deposited in the

floodplain of rivers, lakes, and swamps. The lowest member, the Patuxent, consists

generally of light gray to orange, moderately sorted, angular to sub-rounded sands with

gray silt and clay beds. The silt and clay can constitute over 50 percent of the material in

localized areas. The clays are usually white but may be brown, red, or purple. Gravel

* occurs mostly in abandoned channels and may be cemented by Iron oxide. The Arundel

Clay overlies the Patuxent and is primarily a red and brown clay with iron oxide stains.

Where Iron stains are absent, the colors are gray to dark gray. Sand lenses along with

thin seams of cemented sandstone also occur. The uppermost sediments of the Potomac

Group, the Patapsco Formation, are somewhat similar to the Patuxent Formation. The

noticeable difference is that the Patuxent contains more sand and gravel and the Patapsco

Is marked by a higher percentage of clay. The Patapsco sediments are composed

essentially of red, brown, white, or gray gravel, sand, sandy clay, and clay. Crossbedding

is common. Most beds are lenticular and change rapidly in character over short distances.

The sands are fine-to-medium grained and sub-rounded with a minor amount of gravel.

The Talbot Formation and recent alluvium cap the Cretaceous sediments throughout most

of APG. The Talbot is the youngest of five terraces and originally consisted of a series of

clays, silts, sands, and gravels. the recent alluvium consists of silts, clays, and sands

which border the drainage-ways and occupy the topographic lows.

Jacobs Englnreng Grmup Inc. FINAL PROJECT WORK PLAN
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Regional Hvdro-geolo.y. The principal water bearing formation in the Coastal Plan is the

Patuxent Formation. The Patapsco Formation also contains beds of sand and gravel

which yield large quantities of water. The Arundel Clay is considered to be a confining

layer, but it can yield small quantities of water for domestic supplies. Clear differentiation

of these Potomac Group formations in Harford County is reportedly difficult [Southwick and

Owens, 1969]. The Pleistocene age deposits can yield significant quantities of water

where the sand and gravel beds are thick. The Potomac Group and the Pleistocene age

formations all provide, or have provided, water for usage on APG. The groundwater

resources of Harford County are discussed in Nutter (1977], and Nutter and Smigaj [1975].

Surface Water Usage. The primary source of water for APG-EA has been from surface

water. The system which has supplied potable water to the area is the Van Bibber system.

During World War II (WW II) a system was also used which supplied water from the Bush 5

River for use in production facilities.

* Groundwater Usage. Groundwater has been a secondary source of water, and wells have

been used to supply water when needs could not be satisfied by surface water supplies.

The principal water-bearing unit on a regional basis is the Patuxent Formation, which yields

significant quantities of water for domestic and municipal supply wells. In addition, the

Patapsco Formation Is considered an Important aquifer at some locations where coarse-

grained sand and gravel beds are present. However, neither of these units Is used for 5

water supply within APG-EA. Furthermore, significant water-bearing units of these

formations are found at considerable depth throughout much of the Installation, and thus

are protected from surface contamination by multiple overlying confining beds, Although

surface water has always been the predominant source of water on the installation, some

water supply wells have been completed at depths greater than 100 feet; none of these

wells (located within the Canal Creek industrial area and test range areas of Gunpowder

Neck) are currently used for potable water supply, and most have been abandoned. There

are no operating production wells In the Beach Point Test Site.
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2.2 HISTORICAL PAST INSTALLATION RESTORATION PROGRAM (IRP) STUDIES - EA

2.2.1 Previous Investigative Studies

Previous investigations and studies that have addressed the Beach Point Test Site include

the United States Geological Survey (USGS) Canal Creek study and several investigations

by United States Army Environmental Hygiene Agency (USAEHA). These studies are

described in the following subsections. Concentrations of contaminants of concern (COCs)

are discussed in more detail in Section 2.4.

2.2.2 Preliminary Base Line Risk Assessment

A preliminary baseline risk assessment (ICF; Durda and others, 1991) was performed

between October 1989 and January 1991 for eight priority areas at APG, one of which was

the Canal Creek area. The risk assessments provide information on potential adverse

effects on humans and wildlife from chemical contamination at these sites. The

assessments, which are considered preliminary because of data limitations, are most

useful for identifying the chemicals of concern, exposure pathways, and populations of

greatest potential concern for each area. Data collected by the USGS (1986 to 1989) were

used for this risk assessment, alco ig with some previously referenced data. For the Canal

Creek area, ICF concludes (,) that It is not possible to fully evaluate potential human

health risks with the available data, (2) that acute and chronic toxicity from contaminants in

Canal Creek probably has affected the composition and structure of the resident aquatic

communities, and (3) that terrestrial wildlife feeding in Canal Creek appear to be at risk

from dietary exposure to heavy metals.

2.2.3 USGS Canal Creek Study

The USGS Canal Creek study, conducted from 1986 to 1989, focused mainly on the East

and West Branches of Canal Creek, but included some work at Beach Point and the Kings

Creek/Bush River area. USGS Installed and sampled two well clusters, with a total of six

Jacobs Engin".ing Group Inc. FINAL PROJECT WORK PLAN
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groundwater monitoring wells on or near Beach Point. USGS also collected a limited

number of soil samples. In addition, eight surface water sampling stations were

established along the Beach Point shoreline (four stations each in the Bush River and

Kings Creek), along with five stations in upstream areas of Kings Creek. These surface

water locations were sampled twice (September 1988 and June 1989).

Groundwater and surface water samples collected in the USGS study were analyzed for

volatile organic compounds (VOCs), metals and other inorganic water quality parameters,

and semi-volatile organic compounds (SVOCs). Soil samples were also analyzed for

VOCs, SVOCs, and selected metals. The results of USGS's investigation are contained in

several reports, including the following:

It
Hydrogeology of the Canal Creek Area, Aberdeen Proving Ground, MD; USGS
Water-Resources Investigations Report 89-4021; same as draft final HGA.

0 Inorganic and Organic Groundwater Chemistry in the Canal Creek Area,
Aberdeen Proving Ground, MD; USGS Water-Resources Investigations Report

* 89-4022;

* A series of letter reports (April 1989 and March 1990) from USGS to APG-
DSHE, containing unpublished surface water data from sampling conducted at
Beach Point, Kings Creek, and Canal Creek; and

0 An unpublished USGS Canal Creek HGA* data report dated April 1992
(currently in final draft form April 1992) containing chemical data, soil boring and
monitoring well construction data, and hydrogeologic data on Beach Point and 0
the Canal Creek area.

It should be emphasized that the focus of the USGS study was on evaluating the

hydrogeology and groundwater chemistry of the Canal Creek area, not Beach Point or

Kings Creek. These latter areas were Included In the USGS study because of similar

geologic conditions (i.e., the surficial and Canal Creek aquifers Identified by USGS In the

Canal Creek also extend into the Kings Creek area), However, detailed discussions of the

local hydrogeology, surface-water hydrology, and groundwater chemistry at Beach Point

This study was the guiding document for Beach Point FFS Work Plan.
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are not presented, or are included within other sections of the reports. Nonetheless, these

reports represent the most recent and complete studies of groundwater and surface water

contamination associated with Beach Point. USGS found that the surficial aquifer at Beach

Point was contaminated with 1,1,2,2-tetrachloroethane and other chlorinated VUCs, and

that measurable levels of these substances were present in surface water on both the

Kings Creek and Bush River shorelines of the peninsula.

2.2.4 USAEHA Edgewood Area Resource Conservation and Recovery Act (RCRA)
Facility Assessment (RFA)

As noted previously, the Edgewood Area RFA (Nemeth, USAEHA, 1989) is a detailed

source of information on historical operations at Beach Point and surrounding areas. The

RFA did not include environmental sampling at Beach Point, but contains a summary of

existing data on SWMUs in the Kings Creek drainage area, including waste types and

quantities, contaminant behavior and migration pathways, and recommendations for further

study. In addition, the RFA contains detailed information of major processes performed at

Edgewood (e.g., clothing Impregnating, chemical agent production) and data on the

environmental transport and fate of military-unique compounds related to these activities.

2.2.5 USAEHA Assessment of Surface Waters, Edgewood Area

This study (USAEHA Water Quality Biological Study No. 24-0043-78, 1977) was conducted

during July 1977 to assess the impact of Edgewood Area domestic, industrial, and

chemical point and non-point source discharges to the receiving water bodies and biota. It

included 33 sampling sites throughout Edgewood Area, including four locations In Kings

Creek. The sampling program Included: (1) the collection and analysis of surface water

samples for metals, nutrients, general water quality parameters, and cholinesterase

inhibitors; (2) sediment sample analyses for metals, nutrients, and pesticides: (3) tissue

residue analyses of resident fish and clams from selected sites for metals; and (4) tissue

residue analyses of controlled populations of clams that were placed in wire cages at the

water column-bottom interface for 10 weeks (again for metals only).

Jcobs Enoning Grou Inc. FINAL PROJECT WORK PLAN
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The results of this 15-year old study must be treated with caution because of the major

changes that have taken place at the installation since the study was completed. The most

significant of these changes is that nearly all of the point-source discharges noted at the

time of the investigation have been discontinued. Wastewater is now generally handled

through the sanitary or industrial sewer systems and treatment plants, and direct

discharges from individual operations to nearby surface water bodies have essentially

ceased. This situation contrasts sharply with the 1977 scenario described in the report in

which 16 separate point-source discharges were identified to Kings Creek from surrounding

chemical and ballistics testing and development operations at the time of the USAEHA S

investigation. This water body currently receives no direct point-source discharges.

Despite these limitations, the study provides valuable historical information on surface

water quality and sediment and biota characteristics within Kings Creek. Major findings I

include severe nutrient overloading to Kings Creek; significant contamination of sediments

with silver, mercury, and zinc; and clams, fish, and crabs containing among the highest

* levels of zinc, mercury, cadmium, and copper found within the inotallation.
I

2.2.6 USAEHA Sediment Analysis - Aberdeen and Edgewood Areas

This study (USAEHA Water Quality Engineering Study No. 32-24-0700-87, 1987) was

conducted in July 1986 to determine the presence of APG-related contaminants In p

sediments from receiving water bodies near APG, and to evaluate macroinvertebrate

community diversity In these sediments. Sediment samples were collected from 33

locations (16 stations in the Aberdeen Area and 17 stations In the Edgewood Area),

including three locations within Kings Ci eek, and analyzed for nutrients, metals, and 0

pesticldes/PCB. Macroinvertebrate species were also collected and taxonomically

classified at all locations.

The study found that samples from Kings Creek, as well as other Edgewood Area sampling 0

locations, contained moderate to high levels of arsenic, chromium, and lead. Several

Jecoft E~kndng GroW Mr. FINAL PROJECT WORK PLAN
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chlorinated pesticides were present at low levels. PCBs, however, were not detected in

samples from Kings Creek. Community diversity in the creek appeared to fall within the

range of conditions observed throughout the installation (i.e., no major impacts to the

macroinvertebrate community were apparent); however, this aspect of the study was

limited in scope and should not be considered definitive.

2.2.7 USAEHA Biological Survey for Canal, Kings, and Watson Creeks

In 1985, USAEHA performed a study to determine the presence and biological effects of

priority pollutants in water, sediment, fish, and macroinvertebrates in Canal, Kings, and

Watson Creeks (USAEHA Water Quality Biological Study No. 32-24-0404-86, 1985).

Three stations were established in each of the creeks (i.e., total of nine sampling

locations), and a four-phase sampling program encompassing surface water, sediment,

fish, and benthic invertebrates was implemented. The program included four rounds of

surface water sampling for VOCs, SVOCs, metals, pesticides/PCBs, and nutrients; two

rounds of sediment sampling for metals and pestlcides/PCBs; one round of fish tissue

residue analyses for metals and pesticidesIPCBs; and one round of macroinvertebrate

sampling for species diversity.

Results for Kings Creek (including one station at the mouth of the creek near Beach Point)

indicated contamination with SVOCs (phthalates, dinitrotoluene) and metals (most notably

copper, lead, and zinc) in surface water: metals, pesticides, and N-chlom-bls(2,4,6

trichloroephenyl)urea contamination in sediments: and chlordane, DOT, PCBs, mercury,

selenium, and zinc contamination in fish tissues. Macroinvertebrate community diversity

was considered intermediate to poor, however, diversity indices showed downstream

improvement from the headwaters area of Kings Creek to the Beach Point Test Site.
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2.3 SITE ENVIRONMENTAL SETTING - Beach Point Teat Site, APG-EA

This section presents a description of the physical and environmental setting at Beach
Point; provides a brief operations and disposal history for the site; and is followed by a
historical contamination assessment based on existing data.

2.3.1 Suspected Contaminant Sources

As indicated in the summary descriptions that follow, widely varying levels of information
are available on these potential solid waste management units (SWMUs), ranging from
limited environmental sampling to very limited information on production activities.
However, three important factors should be recognized in the context of the Beach Point
Investigation: (1) other potential contaminant sources are located in the Kings Creek
drainage basin: these sources are addressed in other studies outside the scope of the
Beach Point FFS; (2) many of these contaminant sources are facilities that historically
discharge wastewater via drainage ditches directly to Kings Creek; and (3) most of those
facilities were involved in operations similar to those conducted on Beach Point, Including
pyrotechnic and smoke testing, chemical agent storage, and ordnance testing. Investigating
and addressing these factors is outside the scope of this FFS.

Several testing and production activities that may hays contributed to environmental
contamination in the Kings Creek/Bush River area were formerty located at Beach Point. p
These operations Inluded the following major activities (USAEHA. 1989):

"Mobile and fixed-based clothing.-Imregriating plants were operated at Beach
Point during and alteir World War I!; these plants were used to treat clothing with
a waxy material that provides resistance to peneltration by chemical wadare
agents such as mustard. The clothing-impregnating process involved several
hazardous solvents as w"ll as the impregnating chemical CC2 (NN.dchloto.
bIs(2.4.6-trichoph#nyl~utea) and chlorinated paraffin wax.

" Liquid rocket fuel testing, including the evaluation of fire and vapor suppression
methods for these matleials, was Conductled in the nothero area of the point
from the early 1960S through the 1970s. Test materials included hydrazine.
unsymmeftrical dimethyihydrazine (UDMH), d fumng nitric acid (IFNA),
nitrogen tetroxidf, and other propetants and fuels.
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Pyrotechnic testing was performed by the Chemical Research Development
Engineering Center (CRDEC) Research Di-ectorate from the post-World War II
period until about 1970; this testing included work with grenades and pots filled
with obscurant (i.e., white) smoke, with limited testing of colored smokes. Fog
oil was also used extensively in smoke and pyrotechnic testing at Beach Point.

In addition to these major operations, Beach Point was also used for small-scale storage of

lethal agents (G-agents) during tne 195Cs, and was used as a firing position for testing of

4.2-inch mortars in the 1940s. However, neither of these activities is considered to be of

major environmental significance compared to the clothing-impregnating, pyrotechnic, and

rocket-fuel testing (USAEHA, 1989).

More detailed descriptions of these potential waste-gonerating operations, including

information on the possible types and quantities of waste materials as well as waste

storage and disposal methods, are described in the following subsections. (NOTE: The

information included in the remainder of this section has been summarized from the

Edgewood Area RFA [Nemeth, USAEHA, 1989]).

2.3.1.1 Clothing-Impregnating Operations. Beginning in 1943, Beach Point was

the site for pilot-scale testing and full-scale operation of mobile clothing-impregnating

operations. Operations at the point Included both the M1 (solvent-based) and M2

(water-ba.ed) processes, using the impregnate CC2 (N,N-dlchloro-bist2,4,6-

trichlorophenyl)urea). These plants were located In the central portion of the Beach

Point peninsula.

Both the water-based and solvent-based processes utilized CC2 and chlorinated

paraffin waxes, as well as 1500 to 1800 pounds of chlorobenzene over the period of

operation 1943 to 1947. The solvent-based process was aiso estimated to have

used approximately 100,000 pounds of 1,1,2,2-tetrachlorethane during this pedod

(USAEHA, 1989). Other chemicals that may have been used In the Impregnating

processes Include zinc oxide and the solvents polyvinyl alcohol and 4,2-

Jacobs Engineering Owp Inc. FINAL PROJECT WORK PLMN
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dichloroethane. Reports also indicate that carbon tetrachloride, paraformaldehyde,

formaldehyde, tetrachloroethylene, kerosene, dichloromethylhydantoin, and

chlorinated kerosene may have been used in pilot-scale or caevelopmental clothing

impregnating processes (USAEHA, 1989).

Losses of tetrachloroethane, chlorobenzene, impregnate materials, and other

solvents (if used) may have occurred through volatilization, spillage, or leakage, as

veil as direct discharge of off-specification batches, dirty or spent solvents, or

contaminated materials to Kings Creek and/or the Bush River. Historical aerial

photographs indicate the presence of several small pits near the clothing-

impregnating plants that were probably used for disposal of liquid wastes (USAEHA,

1989). In addition, historical evidence suggests that wastewater from the plants was

most likely discharged directly to nearby surface water bodies without treatment.

2.3.1.2 Rocket Fuel Testing. Testing to evaluate fire and vapor suppression

*I methods for liquid rocket fuels was performed in the northern portion of Beach Point

(see Figure 2-3) from the early 1960s through the 1970s. Although testing appears

to have been varied and extensive, a typical procedure Involved the mixing of the

hypergolic propellants, such as hydrazine, UDMH, RFNA, and nitrogen tetroxide, in a

large bum pan (16 feet square by 1 foot deep) to form a fireball, and attempting to

suppress the flame with water deluge or mist (USAEHA, 1989). There Is also

evidence to suggest that Thalon"-type materials (i.e., chlorofluorocarbons (CFCs))

were used as fire suppressants In some tests. As an example of typical operations,

during the period 1963 to 1965, a series of 47 tests were performed, using

approximately 10,000 pounds of fuel and oxidizers. Although definitive information

regarding wastewater handling at the rocket fuel testing area is not available, it

appears that wastewater from tests was either discharged directly to the Bush River

or Kings Creek, or allowed to run off onto the ground surface. Either method would

have resulted In potential contamination of surface water, sediment, and possibly

groundwater with propellant residues and other waste materials.
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In addition to rocket fuel testing, small quantities of explosive mixtures and

compounds were tested in the northern area of Beach Point during the 1970s

(McKown, personal communication). Test materials may have included

trinitrotoluene (TNT), tetryl, RDX, HMX, and other explosive/propellant compounds.

2.3.1.3 Pyrotechnic Testing. As noted, pyrotechnic and smoke testing was

performed at Beach Point by CRDEC from the 1940s to about 1970. These tests

were performed in test chambers in Buildings E3861, E3871, E3870 as well as at

outdoor locations in the southern portion of the peninsula (Figure 2-3). The primary

materials tested were white obscurant smokes (e.g., HC) in nrenades and pots, and

fog oil. Other pyrotechnic materials (e.g., FS, WP) also may have been tested, but

records on the types and quantities that may have been tested are not available.

Materials associated with pyrotechnic testing often include aluminum, magnesium,

zinc, lead, and titanium, as well as petroleum compounds, hexachloroethane, and

other organic compounds.

6

2.3.1.4 Other Beach Point Operations. Additional environmentally significant

activities that have been conducted at Beach Point include the storage of small

quantities of lethal chemical agents (G-agents) during the 1950s, and test firing of

4.2-inch mortars during the 1940s. The nerve agents were reportedly stored in

Building E3990 or another small structure near the northern end of the peninsula,

and there Is no evidence to suggest that any spillage or leakage occurred from this

unit. Mortar firing could potentially release small quantities of explosive compounds

(including dinitrotoluene, nltrocellu!ose, dlbutylphthalate, and dlphenylamine) to the

environment. However, the nature of the testing performed at Beach Point (direct

firing of loaded munitions) makes significant environmental contamination from these

operations unlikely (USAEHA, 1989).
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2.3.1.5 Edoewood Area Sanitary Wastewater Treatment Plant (WWTP). This

wastewater plant has operated since 1942, originally as a primary treatment plant

and currently as a secondary treatment trickling-filter plant with a design capacity of

3 million gallons per day (MGD). The plant received very high loadings of toxic

substances during early operation, especially 1,1,2,2-tetrachloroethane from

production activities during and after World War I1. Currently, wastewater containing

hazardous substances is pre-treated before discharge to the sanitary system or is

diverted to the industrial wastewater treatment plant, and sludge from the WWTP has

been determined to be non-hazardous by RCRA testing. The plant discharges

directly to the Bush River under the National Pollutant Discharge Elimination System

(NPDES) permit.

2.3.2 Geology

APG-EA is underlain by coastal plain sediments consisting of unconsolidated clay, silt, and

sand layers with occasional gravel lenses, The coastal plain sediments are several

hundred feet thick in the vicinity of the installation, and consist predominantly of the

Potomac Group (subdivided into the Patuxent, Arundel, and Patapsco Formations), the

Talbot Formation (probably absent at Beach Point), and recent alluvium. Within the

Potomac Group, the Patuxent Formation is comprised mostly of medium-grained sand with

some silt and clay, while the Arundel Formation is predominantly red to brown clay. The 0

uppermost member of the group, the Patapsco Formation, consists of sand and gravel with

subsidiary clay lenses. The younger Talbot Formation (consisting of a terrace sequence of

sands, silts, and clays) usually overlies the older Potomac Group sediments, and Is more

often encountered In upland areas of APG. Recent alluvium is mostly associated with

stream channels and other areas of active deposition.

Within the Beach Point study area only the surficlal aquifer will be addressed, the lower

aquifers will be studied as part of the Canal Creek RIIFS. Surficial sediments consist of a

clayey soil to a depth of about four feet, underlain by approximately 60 feet of fine- to
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medium-grained, well-sorted sand, interfingered with thin lenses of clay and silty sand and

sometimes containing coarse sand and gravel layers (USGS, 1989a). This unit, which

appears to be part of the Potomac Group, is underlain by a clay layer identified in the

USGS Canal Creek study (1989) as the upper confining unit. This unit was not penetrated

at Beach Point, but based on interpretation of boring logs from nearby areas suggest a

thickness of approximately 88 feet and thinning in east-southest direction. The upper

confining unit may consist of mainly Potomac Group sediments (possibly Arundel Clay).

The CC-33B well is the deepest penetrating well in the surficial aquifer (see Figures 2-4

and 2-5). Beach Point surficial sediments and clay confining unit appear io dip gently

(about 50 feet/mile) to the southeast coast (USGS, 1989).

2.3.3 Groundwater

Groundwater at Beach Point is encountered at shallow depths (e.g., from less than 13 feet

to about 16 feet below ground surface in most areas) under unconfined conditions. The

water-table aquifer in many areas is hydraulically interconnectedi to creeks, wetlands, and6
other surface water features, and is tidally influenced at locations in proximity to the Bush

and Gunpowder Rivers and associated tidal creeks/wetlands. Net groundwater flow

direction in the water-table aquifer at most locations is toward nearby major water bodies,

but tidal effects and the influence of wetlands and smaller water bodies can make

groundwater flow patterns locally complex. Gradients are generally flat (reflecting surface

topography and fluctuating tidal and seasonal water levels), resulting In relatively slow

groundwater flow rates in most areas of the water-table aquifer.

The water-table aquifer at Beach Point appears to be an Isolated part of the surficial

aquifer identified throughout the Canal Creek area of APG by USGS (1989 and 1992). As

noted above, this unit Is most likely comprised mainly of' sediments associated with the

Potomac Group, and consists of fine- to medium-grained sand. Some hydraulic testing

(e.g., slug) was performed on wells Installed within the Beach Point Test Site (test results

not available), but slug tests from other areas of the surficial aquifer within the Canal Creek
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drainage suggest a hydraulic conductivity of 10 to 50 feet/day (10-2 to 10e c,/sec). The

"confining unit beneath this surficial aquifer appears quite thick (88 feet) and laterally

continuous at Beach Point. Therefore, the underlying sand and gravel unit (the Canal

Creek aquifer) is not likely to exhibit significant hydraulic interconnection with the water-

table aquifer. A generalized hydrogeologic section of the Beach Point Canal Creek area is

presented in Figure 2-6. The deeper aquifers at Beach Point will be addressed in the

Canal Creek RI/FS.

Very limited water level information from the Beach Point Test Site collected by USGS as

part of their Canal Creek study indicates that the water-table aquifer is tidally influenced.

It appears that the aquifer may discharge to both Kings Creek and Bush River, depending

on the specific location on the Point. Vertical gradients appear to be generally downward

from the surficial unit to the Canal Creek aquifer. However, the thickness and continuity of

the clay unit make it unlikely that significant vertical groundwater movement (and

associated contaminant migration) into the deeper aquifer actually occurs at Beach Point

* (USGS, 1989). Overall, the water-table groundwater system within Beach Point appears to

be characterized by local recharge, short flow paths, and tidal influences (USGS, 1989).

Tidal effects result in variable horizontal gradients and possible short-term fluctuations in

groundwater flow rates and recharge-discharge relationships.

Quarterly groundwater elevation monitoring performed by USGS from 1988 to 1989 in wells

installed at Beach Point (see Table 2-1) indicates relatively constant water levels (within

tidal variations) over the year, with little seasonal variation (USGS, unpublished data). This

suggests that the surficlal aquifer at Beach Point is more strongly Influenced by tidal

conditions than by recharge from Infiltrating precipitation. However, a complete set of

short-time water-level measurements that would allow tidal head differences and gradient

fluctuations to be quantified is not available.

II
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Table 2-1. Synoptic Water-Level Measurements from Wells In the Beach Point Test Site

____wdwmevr eftva In Feet Above Se. Level
Locall osse on

Number A1lf • :I/ wta/ 0711M/ 10aom.

CC-32A S 1.19 .79 1,03 1.51 1.18

CC-32B S 1.16 .58 1.29 1.85 1.18

CC-33A S 1.09 A .94 1.38 1.12

CC-33B.1 S .88 .11 1.18 1.87 .93

CC-33B S .97 1_ 7 1.25 1.94 1.00

CC-34A S ,20 .69 1.05 1.61 1.12

CC-35A S -3.87 -3.97 -3.40 -3.24 -3.58

Studies by USGS (1989 and 1992) indicate that groundwater at Beach Point contains 1000

0I to 3000 mg/L total dissolved solids (TDS), and is characterized by a distinct sodium

chloride ',hemistry typically associated with fresh to slightly brackish water. The TDS

vawues and major-on chemistry observed in groundwater are very similar to the surface

chamlstry in Kings Creek and the Bush River, and indicate a signilicant interconnection

with these nearby surface water bodies.
I

2.3.4 Suface WOtr Hyo

Beach Point is located at the mouth of Kings Creek, whk.h drains approximateiy 800 acres

of tIfe northeastern portion of the Gunpowder Neck peninsula (see Figure 2-1). The Kings

Creek drainage basin is located completely within the boundaries ol APG-Edgewood Area

and, as Wted., encompasses the majority ol chemical and babstics laboratory and R&D

facilites on the instaUaMion.
I
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Kings Creek is essentially a tidal estuary associated with the Bush River, and flow from the

creek appears to occur mainly as a result of tidal flushing (i.e., net adjective flow resulting

from stream gradient appears minimal). Drainage into the main body of the creek is

through numerous subsidiary or "feeder" streams and wetlands. The tidal range for the

creek is typically less than 1 foot, and salinity generally varies from approximately 1 to 3

salinity units (parts per thousand, or ppt) (USAEHA, 1986). A bathymetric map of the

creek is not available, but surrounding topography suggests that most of the creek is likely

to be shallow (i.e., less than 10 feet deep).

The Bush River at Beach Point is also tidal, with a range of 0.5 to 1.5 feet. The river is

approximately one mile wide at Beach Point, and is generally less than six feet deep

except in the shipping channel, where the depth is about 20 feet. Major tributaries to the

river include Otter Point Creek, Lauderick Creek, and Kings Creek. Net daily or annual

flow information on the Bush River in the Gunpowoer Neck area is not available.

"* I2.3.5 Natural Resources and Habitat

The National Oceanic and Atmospheric Administration (NOAA) Identifies the entire Kings

Creek shoreline, with the exception of Beach and Tapler Points, as freshwater wetland and

marsh habitat. The Kings Creek and Bush River sh.orellnes of Beach Point and Tapler

Point are classified as coarse sand beaches.

APG provides important wildlife habitat for many aquatic organisms, including several

endangered or threatened species (e.g., striped bass), and commercially Important species

such as the blueback herring. Many types of wading birds, waterfowl, and raptors (e.g.,

bald eagle, osprey) are found in near-shore habitats at APG, and much of the base is

managed for wildlife, which Include white-tailed deer, beaver, ano wild turkey.

Jacobs EnglneeVng O•mp Inc. FINAL PROJECT WORK PLAN
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Concurrent studies by ICF and the University of Maryland will address biomonitoring and

risk assessment. Further studies by ICF will provide a detailed analysis of the ecology of

Kings Creek.

2.3.6 Preliminary Aerial Photography Analysis

This preliminary analysis of the available aerial photographs at APG-DSHE has large data

gaps due to the limited range ef photos. (Additional photos will be obtained from various

sources to address these gaps and Beach Point data will be re-evaluated during Phase I of

the FFS.)

Analysis of available aerial photographs was performed to examine the history of

construction and excavation at the Beach Point Test Site. This review assists with locating

any pits, trenches, landfills, and lagoons that are possible source areas for environmental

contamination of the site. Photo pairs were viewed with a stereoscope to achieve a three-

dimensional view of the site and surrounding areas. The followirn stereo pairs from APG-

DSHE archives were reviewed:

Photo Number (pair) Date Approximate Scale

16-VOS-36 (37) circa 1944 1:9000,

ANK-3K-128 (129) July 1952 1:10000,

ANK-3T-165 (166) August 1957 1:10000, and

GS-VCLI 3-135 (136) February 1970 1:10000.

The 1944 stereo pair shows the Beach Point peninsula Is heavily vegetaxed with large

trees. One major structure appears on the peninsula at the midpoint of the south side of

the site. Several small sheds are located north and northwest of this building. A pipeline

is shown leading from the building into the Bush River. No pits or other excavations are

apparent on the peninsula.
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The 1944 photos show that the wastewater treatment plant (WWTP) is constructed

immediately west of the peninsula. The WWTP consists of two circular trickling filters, or

clarifiers, along the south side of Beach Point Road; two lagoons, approximately 40 feet

wide and 125 feet long, along the north side of the road; and three smaller lagoons, or

sludge drying beds, west of the larger lagoons. A filled flat area, approximately one acre,

extends south from the clarifiers toward Bush River. Both of the larger lagoons appear

filled with liquid. Liquid in the northern lagoon shows as light to medium gray,

approximately the same shade of gray as shallow water in Bush River. Liquid in the

southern lagoon appears black, suggestive of a liquid that is not water. No liquid is

apparent in the three smaller lagoons. A trench, or borrow pit, is shown immediately north

of the lagoons. The pit starts approximately 250 to 300 feet west of the smaller lagoons

and extends eastward into Kings Creek. Material from this area may have been used to

level the land upon which the WWTP was built.

The 1952 stereo pair shows two additional buildings erected on Beach point in a cluster

* within the area of the originally mentioned structure. A small pit shows approximately 200

feet northeast of these buildings about half the distance between the buildings and the end

of the peninsula. The size of the pit is estimated as 10 feet wide and 25 feet long. Liquid

is not visible in the pit. At least eight new structures are located east of the WWTP and

southwest of the Beach Point building cluster. Two nearly circular objects less than 10 feet

In diameter appear approximately 100 feet southwest of the building cluster. These objects

may be small pits: however, shadows from nearby trees make interpretation difficult.

In the 1957 stereo pair, the cluster of three buildings on the Beach Point peninsula are

demolished. The pit northeast of these former structures appears to have been filled and

reclaimed. The small, nearly circular pits are also not visible in the photographs. The two

large lagoons at the WWTP have been filled and replaced by three smaller lagoons. Many

trees make viewing difficult for observing other lesser changes In the area.

Saa,•e- Enowot Gw WFINAL PROJECT WORK PLAN

2-25

iI



Date: 10/5/93
Page: 26 of 65

Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Study

The 1970 stereo pair shows that the tip of Beach Point extending approximately one-

quarter the length of the peninsula is cleared of trees. A dark area appearing in the center

of this cleared area is probably the rocket fuel fire-suppression test area. A pit appears at

the site of the building described in the 1944 aerial photos. No liquid is seen in the pit.

The WWTP has been modified to include two large trickling filters; one located south of

Beach Point Road and east of the older clarifiers, the other located north of the road and

east of the three lagoons. A small, irregularly-shaped area, possibly an excavation, shows

approximately 150 to 200 feet east of the northern trickling filter. Numerous small

structures exist in the tree-covered area of the peninsula.

All aerial photos will be re-evaluated as part of this study when a complete set has been

received and interpreted.

2.4 HISTORICAL CONTAMINATION ASSESSMENT

This section describes the nature and distribution of chemical contamination at Beach

Point. The assessment is based on the results of previous investigations and sampling

events, and includes an evaluation of chemical conditions in groundwater, surface water, I

soil, sediment, and biota (although the data sets for the latter two media are very limited).

In addition, a discussion of potential migration pathways, as well as fate and transport

characteristics of site-related chemicals, is also Included, and a comparison to background

conditions In Kings Creek is presented (again, based on very limited data). The section I

concludes with a brief summary and discussion of data gaps. Table 2-7 at the end of this

section contains a list of the present chemicals of concern (COC).

Chemical Contamination In Environmental Media. As described previously, past
industrial and ordnance-testing operations in the Beach Point Test Site have potentially

contaminated surface and subsurface soils, groundwater, surface water, sediment, and

blota. These contaminants include metals, propellant and fuel compounds, VOCs, and

clothing-impregnating compounds. This section presents a summary of existing data on

chemical contamination in these media.
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2.4.1 Soil

Two surface soil samples (#44 and #45) from Beach Point were collected near the former

location of the mobile and fixed-base clothing-impregnating plants (Figure 2-7) and

analyzed for VOCs, SVOCs, and selected metals. These samples were collected by

USGS as part of the Canal Creek investigation, and were analyzed according to

USATHAMA protocols by a United States Army Toxic and Hazardous Materials Agency

(USATHAMA) class laboratory.

Analytical results for the samples are presented in Tables 2-2 and 2-3. Detected

parameters included several metals (iron, manganese, calcium, magnesium, sodium, and

arsenic) and the organic compounds phenol and trichiorofluoromethane (TCFM). Although

a background sample for direct comparison was not collected, all of the detected metals

are common soil components, and it appears that the measured concentrations are within -

naturally occurring ranges for soils in the Eastern U.S. It should be noted that zinc, which

was used in the XXCC3 clothing-lmpregnating process and is a major component of many

pyrotechnic and smoke mixtures, was not detected in the surface soil samples.

I)

The organic compounds phenol and TCFM are present In site soils only at trace levels

(less than 1 ug/g), and cannot be directly linked with past site operations based on

Information regarding clothing Impregnating. However, phenol is a common Industrial

chemical that could be derived from numerous sources, and TCFM may be present as a

result of rocket fuel testing In which OFC compounds were used as fire suppressants.

2.4.2 Groundwater

Groundwater data for VOCs, SVOCs, metals, and major Ions are available from six

monitoring wells Installed In the Beach Point Test Site by USGS as part of their Canal

Creek study. As shown In Figure 2-8, monitoring wells 32A, 328, 33A, 33B, and 34A are

located on Beach Point in the vicinity of the former clothing-impregnating operations. Well

35A represents a potential background location for the point; however, this well may be

located downgradlent from other source areas.
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Table 2-2. Inorganic Chemical Data for Soil Samples Collected in the Beach Point Area'

Date Collected 9/26/89 9/26/89 9/26/89

Moisture % wet wt. 17.9 19.7 20.1

Calcium 480 1,500 2,700

Magnesium 1,200 1,800 1,900

Sodium 370 380 380

Silica 77 76 120

Nitrogen, Ammonia + Organic __________

Phosphorus ________ __________

Iron 11,000 12,000 10,000

Manganese 81 160 190

* Antimony <3.8 <3.8 43.8

Arsenic 3.7 3.0 2.5

Boron <33 <33 <33

Cadmium 43.0 43.0 <3.0

Chromium <13 <13 <13 1____

Copper <59 <59 9

Lead 81 62 53

Mercury <.050 <.050 <.050

Selenium <.25 <.25 <25

Zinc <30 <.30<3

1. (All units In micrograms per gram dry soil; R -replicate sample; and -compounds not analyzed
for.)
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TABLE 2-3. Organic Chemical Data for Soil Samples Collected In the Canal Creek Area2

DETEIQ~USATIHIAMA-4 Uf CL4~GS* CS.5

Date Collected -- 9/26/89 9/26/89 9/26/89

Organic halides, total -200 .46 1.0 .39

Phenols, total -- - - -

Organic carbon, total TOC - - - -

(g/kg) _______ _______ _____ _____ ______

Trichlorofluoromethane CCL3F(V) <.006 <.006 <.006 .01

Acenaphthyiene ANAPYL(S) <.03 <.03 <.03 <.03

Anthracene ANTRC(S) <.03 <.03 <.03 <.03

Benzo(a)anthracene BAANTR(S) <.17 <.17 <.17 <.17

Benzo(b)fluoranthene BBFANT(S) <.21 <.21 <.21 <.21

Benzo(g,h,i)peryene BGHIPY(S) <.25 <.25 <.25 <.25

Benzo(a)pyrene BAPYR(S) <.25 <.25 <.25 <.25

Chrysene CHYR(S) <.12 <.12 <.12 <.12

Dibenzofuran DBZFUR(S) <.04 <.04 <.04 <.04

Di-n-butyl phthalate DNBP(S) <.06 <.06 <.06 <.06

Fluoranthene FANT(S) <.07 <.07 <.07 <.07

Fluorene FLRENE(S) <.03 <.03 <.03 <.03

lndeno(1 ,2,3-c,d)pyrene ICOPYR(S) <.29 <.29 <.29 <.29

Naphthalene NAP(S) <.04 <.04 <.04 <.04

Phenanthrene PHANTR(S) <.03 <.03 <.03 <.03

Pyrene PYR(S) <.03 <.03 <.03 <.03

2,2-bls(p-chlorophanyl)- PPDDE(S) <.31 <.31 <.31 <.31
1 ,1-dichloroethene 1______ _______ __1__ _ _ _ _

PCB 1t260 L PCB26O(S) <2.6 <2.8 <2.6 1<2.6
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Table 2-3 (Continued)

V ATI$MMA LMIT CCS44 CCSL-45: CCSL-45R

Unknown 681 UNK681 (SL)_ -. 9 - -

Unknown 641 UNK641 (SL) 2 -. 6

Unknown 652 UNK652(SL) -1--

Unknown 661 UNK661 (SL) -. 6-

Unknown 691 UNK691 (SL) .7--

Unknown 577 UNK577(SL) -1 2 3

Unknown 579 UNK579(SL) -1 2 3

Unknown 630 UNK63O(SL) -. 4 - -

Unknown 651 UNK651 (SL) - - 4

1. (All units in micrograms per gram dry soil, unless otherwise noted; R =replicate sample; (V)
*quantltative analysis for volatile organics; (S) = quantitative analysis for semivolatile organics; (SL)=

unknown or tentatively identified organic compounds with estimated concentrations detected by library
search for semnivolatile compounds; and - =compounds not analyzed for.]
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Groundwater data from these wells are summarized in Appendix A. Although the data

represent a composite of several sampling events' and therefore must be evaluated with

caution, it is apparent that groundwater quality at wells 33A and 33B has been impacted by

the presence of several chlorinated VOCs, most notably 1,1,2,2-tetrachloroethane and

trichloroethene (TCE). In addition, several metals, Including zinc, manganese, copper,

silver, and nickel, appear to be present at elevated concentrations. However, background

data for metals in nearby areas of the surficial aquifer are not available for comparison.

The following paragraphs summarize the chemical data for Beach Point groundwater:

Metals and Inorganic&. As noted previously, the surficial aquifer at Beach
Point is high In TDS and shows a distinct sodium chloride major-ion chemistry
that indicates its interconnection with the brackish surface waters (1 to 3 salinity
units) at Kings Creek and the Bush River, Iron and manganese concentrations
are highly variable depending upon sampling event and specific location within
the aquifer. However, manganese concentrations (as well as historical iron
levels) are higher at wells 33A and 33B, indicating low-oxygen (i.e., reducing)
conditions possibly resulting from organic contamination. Other metals that have
been detected at elevated concentrations Include zinc, copper, nickel, and silver.

S The highest metal concentrations were observed in well 338, which Is screened
at 62 to 67 feet below ground surface, in the lower portion of the surficial
aquifer. Nitrate was also detected in groundwater at approximately 35 ug/L.

VOC&. The predominant VOCs present In groundwater are 1,1,2,2-
tetrachloroethane and TCE, with lower concentrations of perchloroethylene
(PCE) also present, Chlorinated VOCs were detected at highest levels in wells
33A and 33B, and were present at significantly higher concentrations in the 5
deeper well (33B), where a maximum concentration of 9480 ug/L was measured
for 1,1,2,2-trichloroethane. Other chlorinated VOCs that have been detected at
lower levels in wells 33A and 338 include 1,1,2-trichloroethane (11 2-TCA);
chloroform; 1,1 -dlchloroethene (11 OCE); trans-1,2-dichloroethene (TI 2-DCE);
vinyl chloride; chlorobenzene; and 1,3-dichlorobenzene. In addition, low levels
of 1 ,4-dithlane (approximately 3 ugf1) were detected In well 338, and chloroform
was found at wells 32A and 328 (66 and 52 ug/L, respectively).

'Appendix A presents co•binod data finm sw-aral sampling rounds of Beach Point wells. Data for wells
32A, 328 34A, and 35A are from 1966 sampling; date tor wells 33A and 338 include nvme recent sampling
events (April and October 1989). Wells 32A, 328, 34A, axi 35A have not been samp.d since 1986.
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SVOCs. The only SVOC detected in groundwater at Beach Point was 2-
ethylhexanoic acid, a tentatively identified compound. This compound was
detected at 8 ug/L in well 33B.

Although the available groundwater data are of variable quality (because of problems with

detection limits, sample dilutions, and method blank contamination), several conclusions

can be drawn regarding potential source areas and groundwater contamination at Beach

Point. First, the predominant VOC detected in groundwater (1,1,2,2-tetrachloroethane)

was known to have been used in the clothing-impregnating process, and it is suspected

that as much as 100,000 pounds of this material may have been disposed at Beach Point S

during large-scale production activities from 1943 through 1947. Chlorobenzene was also

known to have been used in clothing impregnating. TCE and PCE are widely used

solvents and degreasing agents, and it is possible that these substances were used in

clothing impregnation, pyrotechnic testing, or other operations at Beach Point. The other

chlorinated VOCs (vinyl chloride, DCE, 1 t2-TCA) are likely degradation products of 1,1,2,2-

tetrachloroethane, TCE, and PCE. Dithlane is an organosulfur compound usually

associated with the degradation of mustard.

Elevated levels of iron and manganese may be present as a result of dissolution of

naturally occurring iron/manganese oxides under reducing (Le., low-oxygen) conditions

caused by organic degradation reactions, However, manganese concentrations (2700 uglL

at well 338) appear quite high compared to typical aquifer conditions reported for the US,

(100 ug/u. average), suggesting that Its presence may be the result of testing or S

ntanufacturing operations. Zinc is a major component of many pyrotechnic and smoke

mixtures as well as the XXCC3 clothlng4mpregnatlng process: therefore. its presence

appears site-related. As noted, copper, nickel, and silver also are present at wall 338 at

apparently elevated cncentrations and are likely site-related, but definitive information S

linking these metals to site operati m. is not available.

2-Ethyihexanoic acid, the only SVOC detected in groundwater at Beach Point, may be

associated with former rocket fuel testing activities. Hexano=c acids. hexanones. and

rltled compounds ame mmon components of propellant and rocket fuel mixtures.
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2.4.3 Surface Water

The most recent surface water data for Beach Point and the Kings Creek area were

collected during two rounds of sampling by USGS in 1988 and 1989. These sampling

events included eight stations along the Kings Creek and Bush River shorelines of Beach

Point, as well as five stations in the upper reaches of Kings Creek. Surface water samples

collected in the area of Beach Point are depicted on Figure 2-7. Surface watir data for the

Beach Point sampling locations are presented for major ions and water quality parameters

(Table 2-4), metals and inorganics (Table 2-5), and VOCs (Table 2-6).

Major ions and nutrients in surface water at Beach Point mostly appear to be within

expected ranges based on overall water quality in the APG area (USAEHA, 1989). Major-

ion chemistry is representative of a brackish water system, and phosphorus levels are well

below reported concentration in Kings Creek from the late 1970s, when severe nutrient

overloading problems were reported (USAEHA, 1977). However, relatively high levels of

nitrate (300 to 500 ug/L) were observed at all Beach Point locations. Nitrate could

plausibly be present as a result of rocket fuel testing activities involving red fuming nitric

acid (RFNA), nitrogen tetroxlde, or other oxidizers, explosives, or propellants containing

nitrogen; however, data from other sampling stations In upstream areas of Kings Creek

"also appear elevated (especially at location CCSW-12). It Is possible that observed

concentrations of nitrate at Beach Point are at least partially related to an upstream source

within the Kings Creek drainage basin.

Metals detected at elevated concentrations at Beach Point Include aluminum, iron,

manganese, cadmium, lead, zinc, and mercury. Although data are somewhat variable

between 1988 and 1989 sampling events, iron, manganese, and lead were found at

elevated concentrations at essentially all sampling locations. Zinc, mercury, and cadmium

were detected at higher concentrations only In samples from the Kings Creek shoreline of

Bea.;h Point.
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It is important to note that several of the detected metals (especially zinc, aluminum, and

lead) are major components of many pyrotechnic and smoke mixtures. Therefore, their

presence at elevated concentrations in surface water may be related to past

pyrotechnic/smoke testing activities at the point. Also, as noted previously, zinc oxide was

a major component of the XXCC3 clothing-impregnating process, and it is possible that

some zinc contamiiination in surface water may have resulted from this operation.2

As presented in Table 2-6, numerous VOC compounds were detected at low levels

(approximately 10 to 70 ug/L) in several surface water samples collected in September

1989. VOCs were detected primarily at locations CCSW-5 (on the Bush River shoreline)

and CCSW-7 (on the Kings Creek shoreline). Predominant contaminants included 1,1,2,2-

tetrachlorethane, TCE, and PCE. However, detectable levels of many other chlorinated

VOCs were also found, including 1 1-DCE, TCFM, chloroform, and carbon tetrachloride.

Aromatic VOCs, including ethylbenzene and toluene, were also detected. An earlier

sampling round conducted by USGS in September 1988 detected no VOC contamination in

* surface water at Beach Point with the exception of 10 ug/L of 1,1,2,2-tetrachloroethane at

sampling station CCSW-3, located on the Bush River. SVOCs were analyzed in selected

samples from both 1988 and 1989 sampling events but were not detected, with the

exception of very low levels of tentatively identified compounds related to hexanoic acid.

VOCs such as 1,1,2,2.tetrachloroethane and PCE were known to have been associated

with clothing-impregnating operations, and It is possible that other solvents such as TCE,

DCE, chloroform, and carbon tetrachloride may also have been used on an experimental or

pilot-scale basis. Many of the chlorinated VOCS that were detected In the 1989 sampling

event may also be present as a result of degradation reactions Involving the more highly

chlorinated compounds (e.g., vinyl chloride may be present resulting from the degradation

of PCE, TCE, or DCE). In addition, several of these compounds have been identified In

'no-iws indi.ate fi acb'a. on Befth PM poin~t~y invo• ft CC2 coWl. nglqna*V pocuss (USAEHA. 1989). bi•t
.t is po& OW some pi.ot4cl Wtg ot tul-tical poduC•zon wor uwvvVg ew xXCC3 ptocs was also pwotme.
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groundwater at Beach Point. Thus, these compounds appear to be site-related. Because

of the differences between the 1988 and 1989 sampling efforts, particularly with regard to

the VOCs, the data from those efforts must be treated with caution. Laboratory

contamination or analytical problems might also explain the presence of these compounds.

Background data for VOCs from other sampling locations within Kings Creek are available.

However, no VOCS were detected at any upstream stations with the exception of

chloroform at CCSW-10 (58 ug/L). Because VOCs typically persist in surface water for

only a short time period because of volatilization, they are likely to be present only in the

immediate vicinity of source areas (e.g., groundwater plumes). Thus, background data for

VOCs is not as significant as for the previously discussed metals and inorganic

compounds.

Table 2-7 presents the current chemicals of concern (COCs) for the Beach Point Test Site.

2.5 CONCEPTUAL SITE MODEL

The scope of this task addresses only groundwater and sediments which are the major

pathways of concern for the Beach Point site (see Figures 2-9 and 2-10). The primary

release mechanism for the Beach Point site Is Infiltration and percolation of contaminants

through subsurface soil. This release mechanism allows contaminants to migrate either

vertically and/or horizontally through subsurface soil eventually reaching groundwater

and/or surface water/sediments. Storm water runoff and dust/volatile emission release

mechanisms transport contaminants present In the surface soil to either air or surface

water bodies. Although the scope of this work addresses only aquatic biota receptors, a

qualitative risk assessment for human receptors will be done for limited scenarios and

oathways.

Jacte EN*wwng artmovI. FINAL PROJECT WORK PLAN
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Table 2-7. Chemical of Concern at Beach Point:
Maximum Detected Surface Water Concentrations

and Fresh Water Aquatic Toxicity Criteria

Ih~kn~m Acute,
OSSCed Toxicit Toxicity Values

""'mcI ufcWiter. TOx
V~hae ~Exceeded

________ (OWL) (sW)OgL
1,1 ,2,2-Tetrachloroethane 10 9300' 6900 None

Trichioroethene 37 18,000' None

Aluminum 3300 7503 8r ~ Acute an d Chronic

Cadmium 6.7 3.94 1.1' Acute and Chronic

Lead 13 83' 3.2' Chronic

Mercury 2.2 2.4' 0.012 Chronic
(AWQC)4

___________________ ________0.26 (LOEC)5  
________

Ntrate 800 -* 90,0006 None

Zinc 182 120' 110'- __- -Acute and Chronic

'48-hour LC5O in Daphnia (LeBlanc 1980)
228.day LOEC (lowest observed effect concentration] In Daphnia (AQUIRE 1990)
3 AWOC [Ambient water quality criteria] (EPA 1 988a)
'AWOC (1986)
sChronic LOEC (EPA 1988)
6Estlmnated protective concentration (EPA 1988)

J*b nwfn""Gm Pi FINAL PROJECT WORK PLAN

a-43



NN
0.01

Ole

Co CL,

lol 410

15I



Jp

1- >-

0 V
0L L

0 C0

0
CL

CL a•

w0
cc..

oCu %

2)~

U-E

E

-to



Date: 10/5,193
Page: 46 of 65

Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Study

2.6 DATA QUALITY OBJECTIVES

The Data Quality Objectives (DQO) process is a Total Quality Management tool developed

by EPA to facilitate the planning of data collection activities. The DQO process used here

will focus data collection activities to ensure that results from the FFS produce the right

type and quality of information. By following the DQO process, it will be possible to reduce

the overall costs of sampling and analytical activities and accelerate project planning and

implementation. The DQO process includes the following steps:

* Stating the problem to be resolved,

* Identifying the decision to be made,

* Identifying inputs to the decision,

* Defining the boundaries of the study,

* Developing decision rules,

* Specifying limits on uncertainty, and

* Optimizing design for obtaining data.

The D0O process allows data users to evaluate the potential consequences of uncertainty

before the data Is collected, and to specify limits on the amount of uncertainty that can be

tolerated In the decision that will be based on the study results. The D0O process is

dynamic and the decisions, Inputs, boundaries and uncertainty limits may be modified as

the Investigation proceeds.

This work plan has been designed to address the seven steps of the D0O process. The

objective of the FFS Is to assess potential environmental risks, evaluate contaminant

remediation alternatives, and'provide a basis to select a cost effective remedial action. I
The site investigation will focus on potential risk to biological receptors from known

contaminants in Kings Creek and Bush River, evaluate the fate and transport of

contamination attributable to the site, and determine swurce areas of contamination. For

example, the degree to which proundwater contamiinaio imacts surface water and

sediments will be assessed.

JAVoW Egmo•wo W FINAL PROJECT WORK PLAN
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This data will be utilized to develop the ecological risk assessment and provide input for

selection of possible remedial alternatives. Analytical data quality levels appropriate to

these objectives will be specified. During the planning phase of the FFS, existing

information for each potential source area or groundwater volume that has been identified

for remediation will be evaiuated in terms of potential remedial actions and cleanup levels

on the basis of potential risks and ARARs. Data for each source area will be assessed to

determine if they are sufficient to evaluate remedial alternatives and prepare accurate risk

estimates. If existing data are not •ulticient, data collection activities to address data gaps

will be planned.

The current investigation will be conducted using a phased approach. In th" initial phase

of the FFS, source areas will be identified, the extent to which the ecology of Beach Point

is effected from contaminants will be defined, and background levels in the Beach Point

Test Site will be established. The scope of the subsequent phases of the Investigation will

include collection of aditional data for charactefization of chemistry and geometry of

* groundwater contamination and an evaluation of engineering alternatives that may be

applied to ýernediate coftaminant sources or contaminated groundwater.

2.6.1 Data UNs

2.A.1.1 Sqt. ChAMr zr P. Data will be collected to determine the nature and S

extent c. zontaminatton at the site. Site characterization usually requires the most

data collection. ,ite characlerization data are generated through, me sampling and

analysis of waste s,.-rces and environmental media. Daii.t will be colited to

determine the presence or absence of cor. n,-r•s above background

concentrati, s in groundwater, so soil gas, sediment. ,in• sedimenl porewater at

the sue. The specific data quality oblecIives for field activibes to futlhat characterize

the site are presented in Table 2,8. OQO are idso iWddrte in Section 4.0 of the

Quality AssurWUeaiQuafity Control PI-M.
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2.6.1.2 Ecological Risk Assessment and ARAR Evaluation. Data will be

collected in support of an ecological risk assessment that will be prepared by

UM/ICF in accordance with EPA Risk Assessment Guidance. Preliminary cleanup

levels for contaminants in soil, soil gas, sediment porewater, sediment and

groundwater will be developed in part from the risk assessment results. Potential

receptors and exposure pathways will be evaluated.

Contaminant concentrations in all media will be evaluated in terms of ARARs. All

promulgated requirements that affect contaminants and remedial activities will be

evaluated. When preliminary cleanup levels for media have been identified, remedial

alternatives that will attain the cleanup levels will be selected and evaluated.

Background information and site specific data concerning bioavailability and mobility;

and physical characteristics such as pH, oil and grease, and total organic carbon that

impact toxicity and mobility will be utilized.

2.6.1.3 Remedial Alternatives. Specific data requirements for the development of

remedial alternatives include determination of the volumes or areas of waste or

media that must be addressed, the chemical-specific information on waste

constituents, and information necessary to identify those remedial action alternatives

that would be effective for the contaminants and media of concern. Treatability

studies are conducted to provide sufficient data to allow treatment alternatives to be

fully developed and evaluated and to reduce the cost and performance uncertainties

for treatment alternatives to acceptable levels. A data gathering procedure closely

related to treatability studies is aquifer testing. To evaluate the velocity of

contaminant migration and to determine the design of remedial action, aquifer

testing may be required.

2.6.2 Analytical Data Quality Levels

The following are associated analytical data quality levels and broad use categories:

* Level I (Field Screening) - Provides the lowest quality data but with immediate
field results. Results are often not compound specific and results are typically
qualitative. Data uses for Level I data include:

- Jacobs Engineering Group Inc. FINAL PROJECT WORK PLAN
Washington Operations wppW.as
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-site characterization
-monitoring
-implementation

Level II (Field Analysis) - Provides a tentative identification of compounds
through analyte specific analysis. Yields immediate field results with more
sophisticated equipment than Level I. Data generated may have highly variable
quality. Acceptable uses of Level I1 data include:

-site characterization
-evaluation of alternatives
-engineering design
-monitoring during implementation

"* Level III (Non-CLP Methods/RCRA Characteristic Testing) - Provides analyte
specific analytical results. Data is often comparable to Level IV (CLP) data.
Laboratory QA/QC may be less vigorous than Level IV. Acceptable uses of
Level III data include:

-risk assessment
-site characterization
--evaluation of alternatives
-- engineering design
-monitoring during implementation

" Level IV ( CLP analytical methods) - Provides data of known quality using CLP
* methods, rigorous QA/QC, and data validation. Data is used for:

-risk assessment,
-engineering design
-evaluation of alternatives.

" Level V (Modified Analytical methods) - Provides data of known quality using
modified methods, or analysis for nonconventional parameters, Data Is used
for:
-risk assessment.

2.6.3 Data Quality Indicator* (DQIs)

Data quality is defined as the degree of uncertainty with respect to precision, accuracy,

representativeness, completeness, and comparability of a data set. These characteristics

will be used to develop sampling protocols and Identify applicable documentation, sample

handling procedures, and measurement system procedures. These objectives are

established based on site conditions, objectives of the project, and knowledge of available

measurement systems. USATHAMA sets minimum data quality standards for analytical

methods which will be followed.

[W Jacobs Engineerng Group Inc. FINAL PROJECT WORK PLAN
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Precision - Precision is a measure of how well repeated measurements of the same

parameter on the same sample or a duplicate sample agree with one another. Precision

will be measured by the relative percent difference between duplicate samples. Precision

limits are specified by USATHAMA for specific analytes and methods.

Accuracy - Accuracy is a measure of the degree that a sampling protocol can produce

analytical results which match known standards. Accuracy will be measured against the

percent recovery of an analyte. Accuracy limits are specified by USATHAMA for specific

analytes and methods.

Representativeness - Measurements will be made to ensure that results are

representative of the media. Sampling and sample handling protocols will be developed to

protect the representativeness of the collected samples.

Completeness - Completeness is the amount of valid data obtained compared to the

amount of data collected.

Comparability - The characteristic of comparability reflects both internal consistency of

data and consistency of data to previously collected Information.

DQls are discussed in greater detail in Section 4.2 of the Quality Assurance/Quality Control

Plan.

2.6.4 Specifying Urmits of Uncertainty and Optimizing Design for Obtaining Data

Limits on uncertainty will be based on careful consideration of the consequences of

incorrect conclusions during design of the field sampling and quality assurance plans.

Statistical methodology will be utilized to establish an acceptable probability for decision

errors, i.e. false positives or false negatives. Based on the acceptable level of uncertainty,

the field sampling effort will utilize the most cost effective design to achieve project goals.

Table 2-8, Illustrates the type of information which will be Included during planning of field

sampling activities at each suspected source area and at sites requiring remediation.

[ Jacobs Englndng aroG Inc. FINAL PROJECT WORK PLAN
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2.7 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

The Superfund Amendments and Reauthorization Act of 1986 (SARA) amended the

Comprehensive Environmental Response, Compensation and Liability Act of 1980

(CERCLA). Prior to the SARA amendments, CERCLA on-site actions were not required to

be in compliance with other laws although other federal environmental laws were required

to be considered in the remedial alternative selection process. The National Oil and

Hazardous Substance Contingency Plan (NCP) was created to effectuate the respons15e

powers of CERCLA. The United States Environmental Protection Agency (EPA) stated in

NCP Section 300.68(i)(1) that CERCLA response actions would attain or exceed applicable

or relevant and appropriate environmental and public health standards unless one of five

specifically enumerated situations were present. CERCLA Section 121 requires all

applicable, relevant and appropriate federal standards and any more stringent state

standards to be considered for all on-site remedial actions initiated by the EPA or

performed under EPA guidance.

2.7.1 Purpose

A preliminary identification and screening of fedural and state environmental regulatory

requirements that may be applicable or relevant and appropriate to potential remedial

actions that may be conducted at the Beach Point site Is presented to assist in the

selection and Implementation of an appropriate remedial methodology for the site.

CERCLA Sect!on 121(d) lists specific federal environmental laws that must be considered

as part of an applicable, or relevant and appropriate requirements (ARARs) analysis. This

list Includes.

* Toxic Substances Control Act (TSCA).

* Safe Drinking Water Act (SDWA).

0 Clean Air Act (CAA).

0 Clean Water Act (CWA).

* Marine Protection, Research and Sanctuaries Act (MPRSA).

* Solid Waste Disposal Act (SWDA)/Resource Conservation and Recovery Act
(RCRA).

Jacobs Englnwfng Gmo Inc FINAL PROJECT WORK PLAN
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Section 121(d) also states that remedial actions must meet the applicable or relevant and

appropriate requirements of any promulgated standard, requirement, criteria, or limitation

under a state environmental or facility-siting law that is more stringent than any federal

standard, requirement, criteria, or limitation. Criteria, advisories, and guidances that are

not law may be used to ensure protectiveness of human health or the environment in the

absence of ARARs, or when ARARs are not sufficient to accomplish this. These criteria,

advisories, and guidances fall in the "to be considered" (T1BC) category and can be used to

ensure protection.

Applicable or relevant and appropriate requirements are defined as:

"Applicable requirements are those clean-up standards of control, and other

substantive environmental protection requirements, criteria, or limitations

promulgated under Federal or State law that specifically address a hazardous

substance, pollutant, contaminant, remedial action, location, or other circumstance at

a CERCLA site."

"Relevant and appropriate requirements are those clean-up standards, standards of

control, and other substantive environmental protection requirements, criteria, or

limitations promulgated under Federal or State law that, while not "applicable" to a

hazardous substance, pollutant, contaminant, remedial action, location, or other

circumstance at a CERCLA site, address problems or situations sufficiently similar to

those encountered at the CERCLA site that their use is well suited to the particular

site." (EPA, 1980)

It should be noted that:

*a requirement that is judged to be relevant and appropriate must be complied with

to the same degree as If It were applicable." (EPA, 1988)

Jacob. EWnnwing GroWp Inc. FINAL PROJECT WORK PLAN
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Other non-promulgated advisories or guidance issued by State or Federal governments are

not legally binding and do not have the legal status of potential ARARs. These "to-be-

considered" (TBC) requirements will be evaluated along with ARARs in determining site

risks.

The identification and screening of ARARs for a site is best achieved by examining the

body of Federal, State, and local environmental laws, regulations, standards, etc. relative to

three gerneral categories:

Chemical-specific ARARs - health or environmentally based numerical values
limiting the amount of a contaminant that may be released to, or allowed to
remain in the environment. These include, for example, maximum contaminant
levels (MCLs) established under the Safe Drinking Water Act.

Location-specific ARARs - are those requirements that may restrict remedial
action because a she is in a special location such as an urban setting, a
floodplain, wetland, or historical area.

Action-specific ARARs - technology or activity based requirements that may
* include, for example, National Pollutant Discharge Elimination System (NPUES)

effluent standards or Incinerator contaminant destruction standards.

2.7.2 Chemloa1-Slcdfic ARAR* and TBC&

"Chemical-specific ARARs are usually health- or risk-based numerical values or

methodologies which when applied to site specific conditions, result In establishment of

numerical value, These values establish the acceptable amount or concentration of a

chemical that may be found In, or discharged to, the ambient environment" (EPA, 1988).

The media of potential concern at the site Include groundwater, sediment and soil. Based

on previous site investigations (USGS 1986 lo 1989, ICF; Darda and others, 1991), the

potential contaminants of concern at the site include:

* 1,1,2,2-tetrachloroethane (1,1,2,2-TCA)

* trichloroethene (TCE)

* aluminum

Jacobs Enowdng ow lc. FINAL PROJECT WORK PLAN
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* cadmium

* lead

* mercury

• nitrate

* zinc

The following are common chemical-specific standards or references that are used to

establish chemical-specific ARARs. Potential chemical specific ARARs for these

contaminants of concern are presented In Tables 2-9 and 2-10.

Federal Safe Drinking Water Act Maximum Contaminant Levels. Maximum
contaminant leyels (MCLs) for toxic compounds have been established under
the Safe Drinking Water Act (SDWA). MCLs are enforceable standards for
public drinking water systems that are set as close to MCL goals as feasible
when considering the best available technology and treatment techniques.
MCLs have been established for mercury, nitrates, lead, cadmium, and TCE.
The contaminated aquifer is classified as brackish and Is not used as a drinking
water source; therefore the SDWA MCLs are probably neither applicable or
relevant and appropriate.

Clean Air Act National Primary/Secondary Ambient Air Quality Standards
(NAAQS) and National Emission Standards for Hazardous Air Pollutants
(NESHAPs).

* Resource Conservation and Recovery Act (RCRA) regulations,

* Federal Ambient Water Quality Criteria (AWQC) are non-enforceable guidelines
that set concentrations of pollutants that may be relevant and appropriate
depending on the uses of the surface water body, the media affected, purposes
of the criteria and current infornwflon.

* Federal Regulatory Standards EPA Risk Reference Doses and EPA Carcinogen
Assessment Group (CAG) Potency Factors are used to characterize current and
potential site risks.

*Maryland Drinking Water Law.(ACOM, Env. Artile, Title 9). The purpose of this
regulation is to establish that the state has primary enforcement responsibility for
drinking water standards under the federal SDWA. Again, drinking water
standards are not applicable or appropriate and relevant m this case,

JcObs Engqnwt04n r FINAL PROJECT WORK PLAN
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Table 2-9. Chemical-Specific ARARs for Protection of Aquatic Life

AWC for AWOC for AWQC for AWOC for
P- W roo a Pofontinof Protection of Pt . o... ol Sedomft

conpoun A c We Aquatic NA q Aweqi 1 ufUtf

Acut AcMu chronic
(ugA) (ugh) (ugf) (u09)

Inorganic 2.4 1.2E-02 2A1 2.5E-02
Mercury

Alkyl Mercury 2.4 1.2E-02 2.14 2.5E-02

Zinc 130 110 96 86

Nitrate

Lead (inorganic) 80+ 3.2* 100 5.6

Cadmium 3.9. 1.1 + 43 93

Aluminumr

TCE 4.5E04 ,2'E04' 2.0E03*

9 1,1.2,2. 2.4E03 9 9.003tetrachiojo- !

ethane

* Harness.depenetw
"LO•L

I
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Table 2-10. Chemical-Specific ARARs for Protection of Human Health

P " SOWA Usylmi AMC AWOC

r~m PSAM u Wed$ n heam 1
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Maryland Air Quality Control Act (ACOM, EA, Title 2 chapter 240 and
amendments). The purpose of this act is *to maintain the degree of purity of the
air necessary to protect the health, the general welfare, and property of the
people of the state.* It includes *regulations that require a permit or registration
before a person constructs, modifies or uses a source that may cause or control
emissions in the air".

* Maryland Hazardous Waste Regulations concern the disposal of controlled
hazardous substances and the impact of groundwater quality on wildlife crops
and vegetation. They also protect against potential adverse effects on surface
water that is hydraulically connected to groundwater.

4 Maryland Environmental Service Act of 1970 (ACOM Natural resource Article,
Title 3). The act is designed to *assist with the preservation, improvement and
management of the quality of air, land, and water resources,.- and to provide fo-
dependable, effective, and efficient water supply and purification and disposal of
liquid and soil wastes and to encourage reduction in the amount of waste
generated and discharged to the environment,'

a Maryland Water Pollution Control Law (ACOM, EA, Title 9, Chapter 240 and
amendments). The purpose of the law is 'to establish effective programs and to
provide additional and cumulative remedies to prevent, abate, and control
pollution of the waters of the state', This includes maximum permissible tong
term and shoet term concentration of pollutanta in water and issuance of

* discharge permits.

2.7,3 Locatlon-'spetc AARe

Restrictions placed on the concentration of hazardous substances ar the conduct of

activities because they are in specific locations are location-specific ARARs, Some

sensitive locations for which there are ARARs include fkxx4otin wetlands. hlstotic ptaces.

and sensitive ecosystems and habitats.

"A site's location is a fundamental detenminant of its impact on human health and the

environment. Location.specific ARARs are restrictions placed on concenlrations of

hazardous substances or the conKuW of activities solely because they are in specific

tocations.' (EPA, 1988)
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The following are location-specific standards or references that are used to establish

location-specific ARARs:

* National Historic Preservation Act.

* Archaeological and Historic Preservation Act.

* Historic Sies, Buildings and Antiquities Act.

• Fish and Wildlife Coordination Act.

• Endangered Species Act.

* Coastal Zone Management Act.
"* Wild and Scenic Rivers Act.

"* Clean Water Act.

"* Antidegradation Policy.

• Rivers and Harbor Act of 1899.

SMWand Wetland ReguWaons

a Maryland COaSter Fa-giuas Review Act and Rules

0 Maqland Wotlands Law

• Mlamni 4uardous Waste Facilities Siting Rules
M= 4and Hazardous Waste Facility Siting Law

* Maryland Haj-,wous Substance Spill Response Law

Maryiard S•;d Waste Management Regulations
* Maa-yland Hazardous Waste Regulations

• Maryland Regulations reflecting Chesapeake Bay Ctitiýal Area Commission
Criteria for Local Critical Area Program Development

* Marytand Threatened and Endangered Species

• Maryland Water Appropfation or Use

2.?A Aclwo-snpeolc ARAR&

Actionrspecilc ARAIs are technology or activity based requirementS or actions taken with

respect to hazardous wastes. Action-specific ARARs do not determine the remedial

alternative but indicate how a selected alternative must be achieved. Atrn-•peific

ARARs may es*ablish petlormance levels, actions or lechnologies as weU as specific levels

for dL-Jarged or residual conanasg
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"Action-specific ARARs are usually technology- or activity-based requirements or

limitations on actions taken with respect to hazardous wastes. These requirements

are triggered by the particular remedial activities that are selected to accomplish a

remedy." (EPA, 1988)

The following are action-specific standards or references that are used to establish action-

specific ARARs:

* Solid Waste Disposal Ant.

* Resource Conservation and Recovery Act/Land Disposal Restrictions, Minimum
Technology Requirements, Land Treatment Requirements, TCLP, To determine
the applicability of RCRA requirements, the definition of solid and hazardous
waste, the types of activities covered and time periods covered should be
analyzed. In general, Subtitle C requirements are applicable If:

(1) the waste is a listed or characteristic waste under RCRA, and

"(2) the waste was treated, stored,- or disposed after the effective date of RCRA
requirements, or

(3) the activity at the CERCLA.site constitutes treatment, storage or disposal as
* @ defined by RCRA.

Hazardous Materials Transportation Act. Department of Transportation (DOT)
Regulations for Hazardous Material Transport. DOT Regulations for hazardous
waste trasort win apply for off site transport of suh wastes.

SOccupational Safety and Health Adrnrilstration (OSHA), Federal OSHA
requirements that regulate worker safety and employee recoids wi1 be
applicable during all site activities.

• Marine Proteclion, Research and anctuarles Act

• Clean Air Act, Natiunal Emission Stanards for Hazardous Ar -Poautpents

• Hazardous Waste Permit Program

• National Polutant tischarge Elimination System P"ogram

1 Maryland Wastewater Treatment Ltw. This law covers discharge to waters of
the state Including surface and underground waters of Chesapeake Bay, the
Atlantic Ocen, ponds, laes rivers and streams.

# Maryland We& Consruction Regulations
0 Ma*Man Solid Wasge Mansgrnen Regulatkon
* Maryl Board of We# Drillers Regulati

xwo" Eft " Goos~ &K- FINAL PROJECT WORK PLAN
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"* Maryland Erosion and Sediment Control Regulations
a Maryland Storm Water Management Regulations
"* Maryland Oil Pollution Regulations

2.7.5 Other Potential Requiremnents

2.7.5.1 Superfund Oftfate Policy. The Federal Register dated November 5, 1985
mandates that selection of an appropriate facility for offsite management of
hazardous substances from CEROLA response actions, meet the following
requirements:

*The hazardous waste management facility must have applicable RCRA permit or
Interim status.

*A RCRA compliance Inspection must be performed not more than six months
prior to the hazardous waste management facility's receipt of hazardous
substances.

*If land disposal of the hazardous substance occurs, the landf ill or suif ace
Impoundment must meet the minimum technology requirements of a double liner
and a leachate collection system.

*If land disposal Is proposed at a facility with Interim status, adequate
groundwater mnloito4ng data are i(equired to Identify whether or not
,curtamlination exists.

*The hazardous~ waste manegement. facility must be free of significant RCRA
violations or adverse envlronn*,ntal Impacts unless the ownerloperator has
committed to conrectlrig thu problms through ima enfurceable agreement that
d 'sposal will occur only within a now or exdising unit that Is In compliance with
RCRA rejufremants and Is nmt contributing to the adverse conditions at the
facility.

Finally, It is noted that 'a remnedlial action may be selected that does not meet ARARs
according to CERCtA Section 121(d)(4) if:

(a) 'the remedial action selected is only part of a total remedial action that wil attain
such level cr stahdrd of control when comiplted*:

(b) 'compliance with such requirements at fth tfacty will resl in greater risk to human
healt and the environment than alternative opllon?:

(c) coompilac with Such requireinunta ba tecnica lly practicabl from an engineemin
perspectiv:

kv*~ aW kw FINAL PROJECT WORK PLAN
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(d) 'the remedial action selected will attain a standard of performance that is equivalent
to that required under the otherwise applicable standard, requirement, criteria, or
limitation, through use of another method or approach%;

(e) 'with respect to a State standard, requirements, criteria, or limitation, the State has
not consistently applied (or demonstrated the intention to consistently apply) the
standard, requirement, criteria, or limitation in similar circumstances at other remedial
actions with the State'; or

(f) 'in case of a remedial action to be undertaken solely under section 104 (42 USC
9604) using the Fund, selection of a remedial action that attains such level or
standard of control will not provide a balance between the need for protection of
public health and welfare and the environment at the facility under consideration, and
the availability of amounts from the Fund to respond to other sites which present a
threat to public health or welfare or the environment, taking into consideration the
relative immediacy of such threats...'

• = mmm:: [1 • ,w• •.FINAL PROJECT WORK PLAN
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3.0 BEACH POINT FFS Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Sh*d

3.1 SITE OBJECTIVES

The Beach Point Focused Feasibility Study will be conducted in a three phase approach

that is comprised of the phases listed below.

Phase I: Evaluate potential on-site sources, define morphology and limited flow
patterns of the surficlal aquifer (JEG) and perform biological
assessments (UM) and a risk assessment at Beach Point (ICF).

* Phase II: Evaluate and define the lateral extent of the DNAPL plume that exists
and establish flow patterns above the clay aquitard at Beach Point.

* Phase Ill: Evaluate treatment options as each applies to the site conditions at
Beach Point.

A flow diagram detailing the phases and integration of the activities is found in Figure 3-1.

Initially, Phase I will include an evaluation of any existing on-site sources. From historical

records, past site activities that occurred at Beach Point were examined including

pyrotechnic testing, clothing Impregnation testing, rocket fuel testing, and assorted

trenching activities. From these records, it was concluded, based on historical groundwater

and soll chemical data, that activities associated with the clothing Impregnating operations

potentially Impacted the site sos and groundwater more extensively than the activities

associated with the other two site operatlons. Therefore, the likelihood of adverse Impact

to the site soils and groundwater at Beach Point caused by the pyrotechnic and rocket fuel

testing is mlnimal, but will be addressed. The source evaluation conducted In Phase I will

focus pimay at charactern the areu located na the mob cWhn impregnating

units, the bum pit and old Wte areas. Soil borings will be drlled and discrete soi

sampe wtl be collected during Phase I to help define the source areas, it they exist. In

addition, groundwater samp"in will be conductod ftom &N modn wells that currently

exst at Beach Point The pupose for the goundwater monting is to continue to buld the

ceca daa thba wil be used in the risk asusme
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P Beach Point Test Site, APG-EA, Maryland
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Source Identification and control is dependent on groundwater velocity and direction at

Beach Point. These measurements will be collected during Phase I using downhole

vertical and horizontal flow meters. These instruments will attempt to partially define

groundwater movement, directions, and velocities at Beach Point.

Based on historical groundwater chemical data, the predominant contaminants of concern

at Beach Point are volatile organic compounds that belong to a class of constituents known

as Dense Non-aqueous Phase Liquids (ONAPLs). The behavior of these contaminants of

concern are not well understood within the groun.1water system due primarily to their

physical-chemical nature. As the name of these compounds suggest, each exhibits a

density greater than water. As such, DNAPLs tend to behave as "sinkers' and will migrate

downward through the vadose zone into the groundwater system and rest upon an

Impermeable stratum such as bedrock or clay. Therefore, it is critical to understand, to the

fullest extent possible, the physical geomorphology of the surficlal aquifer. Part of the task

in Phase I will be to define the shape and structure of the upper confining clay aquitard at

* Beach Point,

Assessing the Impact to the environment from past site activities conducted at Beach Point

is difficult without studying the effects that these past activities have on the living blota In

the area. During Phase I, a risk assessment will be conducted to assess the influence of

past site activities on living bklt In the area of Beach Point end to qualitatively determine

human health risk from limited pathways. Depending on the Phase I risk assessment

analysis, a decision will be made whether to Imptement Phase 11 and Phase Ill. I, as a

result of the analysis, no risk to human health or the environment has been determined,

the need for subsequent phases wi be determined.

Phase II of the FFS at Meach Point will ea definng the lateral extent of the ONAPL

plume above the clay aquliard. The Phase II scope of work " be deipenden on the

msults o the Risk AsaseumdnL To accmpliih the tuaks of idenifying the DNAPL plume

wil require Invase" activtiM Including monitoing well nsalatIon and soW gas surveys (if

relevant sources am Ientifie). Phaue 1 will be iWVmente to sere as te core of the

FINL PROECT Wt% PLAN
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Beach Point FFS defining the nature and extent of the contamination, its fate and transport,

and the potential for remedy. The hydrogeologic work incorporated in this phase will help

to define the lateral extent of the DNAPL plume that exists above the clay aquitard. With

the installation of new monitoring well clusters during Phase 11, it is expected that the

groundwater flow patterns, and the structural and stratigraphic components of the aquifer

which affect groundwater movement at Beach Point will be better defined. Phase II will also

establish a short term groundwater monitoring program of the existing and newly installed

monitoring wells to ascertain the persistence of contaminants of concern in groundwater

and determine whether treatment is appropriate.

Phase Ill is the section of the Beach Point Focus Feasibility Study technical work plan in

which the treatment options will be considered based on the findings obtained during the

Phase I and II portions of the technical plan. There are three categories of options that will

be considered for Phase III and each is presented below:

(1) No treatment.

(2) Limited action - Long-term groundwater monitoring to measure the natural blo-
degradation of the contaminant plume and determine its long-term persistence in the
groundwater system.

(3) PllottreatablAty study/remedial alternatives for the contaminants of concern.

I~I

3.2 FELD INVESTIGAIMNMAMPUNG AND ANALYSM ACTMTIES

&.V Ple I kteutgmU n

Phase I investigations are Intonded to provide a baseline data base for detemiing the

nature of goundwater o mination, identifyig possb source amas, and perdfrng a
rsk assumen In the e•uch Point Test S4e of APG•.E. Thi fhtu only addresses the

sudicia aquifer &I Beach Point A hej doepictbg the mInrion of Phase I activities is

found in Figur 3-2. Table 3-1 summarizes the Phae I sa"Mling regime.

LI•*t 04"• &14 •FINAL PROJECT WORK PLAN
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Table 3-1. Phase I Sampling Regime

MEDIA SAMPLED NUMBER OF SAMPLES LOCATION OF SAMPLES"'

Sediment* 10 Proximate to site

Sediment (local background) 4 Bush River, Kings Creek

Groundwater 7 Existing wells

Subsurface Soil 10 Source locations

Surface soil 20 Suspected source locations

"University of Maryland will be conducting bloassays and blotoxicity studies on groundwater and on
porewater from sediment samples.

**FRgure 2-6 shows sampling locations.

E09 -f" (ap FIN&L PROJCY WORK PLAN
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3.21.1 Aerial Photography. Sections 1.0 and 2.0 of this work plan discuss known 0

previous operations and investigations performed in the Beach Point Test Site. This

information is Inadequate for determining the exact locations of suspected

contaminant source areas. In order to provide more specific spatial information

concerning the previous activities in the Beach Point Test Site, a search for, and

analysis of available historical aerial photographs will be conducted.

All availablp aerial photographs presently at DSHE will be reviewed. In addition,

photographs will be acquired from the United States Department of Agriculture

(USDA) and other sources, which cover time frames not available at DSHE.

Photographs will be obtained at an appropriate scale allowing for fine analysis of

activities and conditions in the Beach Point Test Site and vicinity. The photographs _

will entail a minimum 10% coverage overlap allowing for stereoscopic photo-

interpretation.

The stereo pairs will be examined to define operations and conditions noted for each
time frame. Suspect hazar&ý waste activities will be plotted on a basernap and S

used as a guide to direct surface geohysical, soil gas samplirg, surface soi
sampng, and3o bori-g actvies.

3W2,2 _ 22 ,, Surface geophysical surveys have been conducted
by Argonn National Laboratory in order to better define the hydrostraligraphy and

geomorphology of Beach Point. to locate magnetic bodies, and to Identify potential
contammait source aras. The geophysical techniques employed itludo:

1. Seismic RelectWoi

2, Sersi• Refracton

3. Elecrical Oeph Sounding
4. Conclotivity an ReO*Aty Prolilang
S. Ground Pe•,1raaig Radar Survey
8. MagWeomer Survey

[]OW t ,FINAL PWrJECT WORK PLAN
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The field data was gathered starting May 25 and was completed by June 24, 1993.
The data is now being compiled and interpreted by Argonne, Appendix B will contain
the geophysical grids area. Ground truthing of shallow geophysics will be done in

conjunction with Section 3.2.1.5 (Soil Borings).

3.21.3 Flowmeter Logging Program. A flowmeter logging program will be
performed for six existing wells in the Beach Point Test Site. Measurements will be
made of the lateral and vertical components of groundwater flow in the surficial

aqudfer. Detail of the work to be performed Is presented as Appendix C. 5

3.2.1,4 Groundwater Analsts. Hstorical data indicates the contaminants of
concern (COs) In groundwater at Beach Point are 1,1,2.2-tetrachloroethane.

trichloroethane, aluminum, cadmium, lead, mercury, and zinc. In order to better
define the contaminant plume, seven existing welis In the Beach Point Test Site will
be sampled as part of the Canal Creek Groundwater Monitoring Program. Before
sample purging begins, a disrete bottom sample shall be taken from Well 33B for
analysis for DNAPL.

The existing wetis labeled CC.32A, CC-32B, CC-33A. CC-338.1, CC-338. CC-34A

and CC-35A (see Figure 24) wil be sampled for volate organic compounds,
semvatMIe organi cormpods. pesti6destarodou, total metals. 6solved rmes

cyanide, total hoagphorous, explosives. CSM degradation producft inlcluin
thiodlgyco 1,4 difhane. IMPA. AND MPA4 orgarlophopowous an organsousule
cmpunds. oi uan hencdes, n~rae ci1s, and fuories.

The -reSM s ItomO the ful suite analts"s of the groundwate sampling for exi=ng
monitorn wels c uct dr the Canal Crek Gmondwar Monorng Program

wil be evuat o damlr then mao modty to he cuwrvre grow of
conWta of concein (CO~s). The rww suite of COC4 wi sre as an arafymte
listr m futub ctemical goundwaler toest in the Bech Point Test Sdte

FINAL PROJECT WORK PLAN
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3.41.5 Surface Soil Sampllng. Surface soil samples will be collected in areas

determined to be 'hot areas', that is, potential source areas, based on surface

geophysics, aerial photographs and visual soil inspections. Samples will be collected

from a number of yet to be determined locations at a depth of 1 foot below ground

surface (BGS) using a cleaned stainless steel bucket auger. Sampling procedures

and quality assurance procedures for surface soil sampling are presented in

Sections 3.5.1 of the FSP and SOP 025 of the QAPP.

Surface soil samples will be analyzed for volatile organic compounds. semivolatile

organic compounds, pestictdes/aroclors. TCLP metals, cyanide, total phosphorous,

explosives, thioig"ycol, dioxins/furans, organophophorous and organosulter

compounds. CSM degradation products including, 4 dithane, IMPA, and MPA.

herbicides and nItlate/nitrites.

3=1.6 Soil ftdni. Based upon the results of the aerial photography and surface

* geophysical programs, approxImately (10) so0I borings (see Figure 2-6) will be

performed in suspect contaminant source areas. The purpose of the bori0gs will be

to collect subsurfae soil samples in the vadose zone for chemiW sol analyses and

to ground Truth Shallow, The chemical s analyses will identity contaminant

sources types of owntats associaed with this source, and ge ysical surveys
whethwe the cWon t are neat or In conmt with the ronwat• r surface.

Prior to soil borig aiies, a locaons wil screened for the presence of UXO.
UXO scening wig be pedormed duing the Mg opeations as descrbed in
Sction 3.5.2 of the FSP. Sod bW4ings wi be pedomed using a tanidard truck-

mounted drill rig and hollow-stem augem. Oeont at*Wn procedurem will be

folowed as descibed in SOP OOS of the OAPP. Samokn woR be ptrormed using a
5' direc-push type s or 24" s&pit spoon sampler. The sol samqes win be

fotWseld from the samiMer and aedn apprritW l or y certified clean gass
contalrs (sB Setions, 3.10.3 of the FSP and s of the OAPP). One saxWe -Al
be acquired from ech coMnt core. SWa n wil coidke until the fir

Je &t o & FINAL PROJECT WORK PLAN
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occurrence of groundwater (approximately 15') or when the photoionization

monitoring detects a hot spot. The sample will then be taken at this point and the

boring terminated. One sample from each well boring is anticipated, totaling ten (10)

chemical soil boring samples to be sent for analysis.

Contaminants of concern selected for chemical analysis are volatile organic

compounds, semivolatile organic compounds, pesticides/aroclors, TCLP metals,

cyanide, total phosphorous, explosives, thiodiglycol, dioxins/furans,

organophophorous and organosulfer compounds, CSM degradation products

including 1,4 2, dlthane IMPA, MPA, herbicides, nitrate, chlorides, and fluorides.

3.2.1.7 Sediment Sammpng. Four sediment samples are to be collected on the

Kings Creek side and six are to be collected on the Budh River side of the Beach

Point peninsula (see figure 2-6 for approximate sampling locations). These samples

are intended to supplement Information generated by the risk assessment and

provide detailed chemical analysis sediments. Two pairs of local background

sediment samples will also be collected, one pair from Kings Creek upstream from

the Beach Point peninsula, the other pair from the Bush River. All sediment samples

will be collected proximate to shore below the low-tide elevation.

3.2.1.8 Risk Assessment. A Risk Assessment will be performed by ICF Kaiser

Engineers for the Kings Creek/Beach Point Test Site. The scope of work Includes

toxicological studies to assess the impact on aquatic life due to the presence of

contaminants In surface water and sediment in the Beach Point Test Site. A general

- work plan for this phase of work Is provided as Appendix D of this FFS Work Plan.

Groundwater biomonitoring will be performed by the University of Maryland, in

collaboration the US Army Biomedical Research and Development Laboratory. A

detailed work plan for this activity is poovided in Appendix E.

Jaco? E.,glneoing Group IN. FINAl. PROJECT WORK PLAN
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3&2.2 Phase II Investigations

Phase II investigations will be performed as required following Phase I regulatory review.

Specifically, if it is determined that unacceptable risks exist at the site, or if information

generated during Phase I activities is insufficient to determine the faie and transport of

groundwater contamination in the Beach Point Test Site, Phase II will be undertaken.

Current well installations mainly monitor the upper portion of the surficial aquifer (4 of 6

wells). Only two wells in (Cluster 33) monitor the mid- and deep portion of the surficial

aquifer (see Figure 2-5).

3.2.1 Well InLtallatlon/Gromundwer Monltorina. Under Phase II, an additional

six (6) groundwater wells will be installed in three clusters in the Beach Point Test

Site (figure 2-6). The new well installations will allow JEG to obtain more detailed

Information concerning the groundwater quality in the mid to lower portion of the

surficial aquifer in the Beach PointTest Site and allow definition of the vertical and

horizontal extenit of the plume.

The approximate locations of the new well clusters are presented in Figure 2-6.

These cluster locations may be repositioned by the UnIthJ States Geological Survey .

(USOS) and JEG based upon flow log and geophyscali Interpretation. ..

The wells will be installed m c4uters of two wefts, one Wal. screened at the bottom of

the surfciala aquifer (approximately 60-75 feet BGS) and the second well in the

cluster screened at the mid-level of the surficlal aquifer (approximately 45-55 feet

BGS). Borings for the wells will e perfrmed using hollow stem auger (HSA) drilling

technique& Ctotinuous so sampling wW bepeformed throughout the borig, to:

1. Identify soll stratigraphy and moisture conLent.

2. Screen the soils for VOC tmti.
3. Idenif the top of the Clay aAqults.

j~o.Enomwig "0i ft FINAL PROJECT WORK PLAN
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The borings will be drilled and 1-911,7 installed as detailed in Section 3.5.3 of the FSP

and Section SOP 019 of *he OAPP. In addition, UXO screening will be performed

pirior to, and during the drilling operations as described In SOP 044 of the QAPP.

Groundwater sampling will be perfoirmed at the seven existin wells in the Beach Point

Test Site in addition to newly installed well locations after the wells have been properly
developed (see Section 3.3.1 of the FSP and Section SOP 019 of the OAPP). The
analytes chosen for sampling will be the COCs determined from the results of the Canal
Creek Groundwaer Monitoring Program. This second phase of sampling will be
p erformed mnonthly for a total of three (3) months and will include weekly groundwater

level measurements in order to providp mor groundlWaer grdixent information.

3.L222 Flowmeter LoaallM Program. A tlowmeter logging program will be

performed on wells Installed in Phase 11 as discussed in Section 3.2.1.3.

=U22. D~ownhale Qftghyalca. Gamma ray logging of newly Installed wells will be

performed on the Phase 11 wells and older USGS well 33B to provide geologic
correlatio.n. Oownholle geophysics will be performed by a JEG subcontractor.

32.2. 8.1 a~sý _SVyM1 1, Appiroximately 50 soll gas samples will be colleced
and analyzed for the presence of VOCs andother cont~minants of concern.

Objectvea of the soil gas samplin pmrogra are to:

SIdentity vadose zone areas of surce contamnination.
* Outline the sudit"a extant of source =Uftiammtion.

1"ur 2-2 ilkutafte the 9ener study area for the soil surveys at Beach Point.

*Prio to INitiaion of any soil gas sampling, a APG.OSHE approved, UXO conractgor

assisteid by the APG ExploeWe OMrdnnc 0Olasa (EOO) team memnbers wil

Ejv*"VGUOFfINAL PROJECT WORK PLAN
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coordinate the -;eld worik effort with APG-EA Safety Office. An MK-26 Ordnance

Locator and/or similar tetallic material detector will screen the subsurface to a depth

of Wuur feet. If suspicious anomalies are encountered, the sampling point will be

abandoned and moved to a safe location.

" The location of all identified or suspected UXO will be marked and reported to
EOD. The UXO contractor will assist in developing a "render safe" plan for
all UXO.

" Additional steps to ensure the safety of site perscnnel will be followed as
described in the Unexploded Ordnance Clearance Scope of Work (see
bections 3.2.4 in the Work Plan, and SOP 044 in the QAPP and Section 4.1
in the HASP).

The soil gas sampling will be performed using active sull gas withdrawal. Passive

soil gas sampling equipment will be used if It is not possible to penetrate the

subsurfacel due to the presence of a large amount of potential UXO. Several off-site

background soil gas samples will be collected as baseline correlations for non-source

C points. The background areas will be determinnd by Army personnel.

Soll gas surveys will be completed within six weeks. Following the completion of the

soil gas surveys, possib:e a{004ional soil boring locations (if needed) will be selected

In areas of suspectel significant subsurface soil contamination to identify sources.

3.2-3 Phu*e IN -o Oeve~'i.:nt and Scening ,'I Afttnatiwve

If Phase 11 Is imoplemeted, the a. alysls of the resuht of this phase will determine the

development of alternatives in Phase Ill.

An FFS Rqport will be prepare which will evaluate potential prounciwater waste

managemert options applicable to the site and wasve ,iaracteristics (e.g.,. the extent of

DNAPL contaminationl as Ide,'tifIed in Phase I and Phase Il. ICF %,,d conduct a risk

assessment which will provide an eaguabton of the notential ecological risk and threat to

human health In the absen of any re fdial action. Appmpa waste management

Liaci E g e• • FINAL PROJECT WORK PLAN
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options will be developed that will minimize or eliminate such risk. Depending on site-

specific circumstances, this may Involve the complete elimination or destruction of

hazardous substance at the site, the reduction of concentrations of hazardous substances

to acceptable health and aquatic-based levels, and prevention of exposure to hazardous

substances via engineering or institutional controls, or some combination of the above.

3.2.3.1 No Action Alterntive. As required by CERCLA and the NCP, the no

action alternative will be evaluated as a potential remedy. The no action alternative

will serve as a baseline for comparison of other alternatives. This alternative will be

selected, if the results of Phase I, Phase II, and previous sampling programs Indicate

compliance with ARARS and no existing ecological risk or threat to human health

and the environment.

3.L3.2 Umfted Action Altnative. A limited action alternative will include ongoing

monitoring and sampling of groundwater to detect any changes In contaminants

concentrations. Due to the DNAPL characteristics at Beach Point, extreme caution

will be taken when drilling In DNAPL area in order to avoid creating new vertical

pathways.

3L3.3 Ar•• Mav Dveloment Proe-mg. Potential alternatives will be developed

concurrently with Phase I and/or II contaminant characterization activities, with the

results of one Influencing the other In an Iterative fashion (i.e., Phase II

characterization data will be used to develop alternatives and screen technologies in

Phase ill).

If pilot treatabilty studies are deemed necessary, a work plan will be prepared which

will constitute an amendment to the overal FFS work plan. A pl test will be

omitted in the event that screening feasibility studies are sufficiently conclusive.

Table 3-2 outlnes the genval content of such a plan.

J6009 We o • FINAL PROJECT WORK PLAN
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Table 3-2. Format for Pilot-scale Work Plan

1. Remedial technology

2. Test Objectives

3. Pilot plant installation and start-up

4. Pilot plant operation and maintenance procedures

5. Parameters to be tested

6. Sampling plan

7. Analytical methods

8. Data Management

9. Data analysis and interpretation

10. Health and safety

11. Residuals management

Pilot plant systems will be designed as small as possible to minimize cost, yet large

enough to get the data required for scaling up. Pilot units will be operated In a

manner as similar as possible to the operation of a full-scale system. Any waste

generated will be handled and stored in a manner responsive to CERCLA

requirements.

Testing procedures will be well documented, In bound notebooks. Backup copies

will be made of critical items of data. In addition, data sheets wlil be prepared to

facilitate the collection of complete data.

Alternatives for renmedlatlon will be developed by an Initial screer•ng of remedial

tenlogies and process options based on teUnoogy development, sito and waste

chaacteristics. The retained options will undergo secondary screening based on

effectiveness, lrlementablllty and relative OS A combination of the retained

Jeoo Ef• v"q Gto ft FINAL PROJECT WORK PLAN
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technologies would be assembled into alternatives that address contamination in the

accelerated groundwater operable unit. This process would follow six general steps:

(1) Develop remedial action objectives specifying the contaminants and media
of concern, exposure pathways, and preliminary remedlation goals that
permit a range of treatment and containment alternatives to be developed.
The preliminary remediation goals are developed on the basis of chemical-
specific ARARS and shte-specific risk-related factors.

(2) Develop general response actions for each medium of interest defining
containment, treatment, excavation, pumping, or other actions, singly or in
combination, that may be taken to satisfy the remedial objectives for
Beach Point.

(3) Identify volumes or areas of media to which general response actions
might be applied, taking into account the requirements for protectiveness
as identified in the remedial action objectives and the chemical and
physical characterization of the site.

(4) Identify and screen the technologies applicable to each general response
action to eliminate those that cannot be implemented technically at the
site, The general response actions will be further defined to specify
remedial technology types (e.g., the general response action of treatment
can be further defined to include physical/chemical or thermal destruction
technology types).

(5) Identity and evaluate technology process options to select a representative
process for each technology type retained for consideration. Although
specific processes are selected for alternative development and
evaluation, these processes are Intended to represent the broader range
of process options within a general technology type.

(6) Assemble the selected representative technologies into ahernatives
representing a range of treatment and containment combinations, as
approp-a.

3.2.3.4 •uIlled Anllvls of Altm.tives. JEG will conduct a detailed analysis to

provide the basis for identifying a preferred altemative. Upon completion of the

detailed analysis, the FFS report wil be submitted for public review and comment

The results of the detailed analysis will support the final selection of a remedial

action and will be the foundatio of the Record of Decision.

JAMWho~8w f GMW k3 FINAL PROJECT WORK PLAN
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The detailed analysis of alternatives will address the following components:

* Further definition of each alternative, if necessary, with respect to the
volumes or areas of contaminated media to be addressed, the technologies
to be used, and any performance requirements associated with those
technologies.

* Assessment and summary profile of each alternative against the evaluation
criteria.

* Comparative analysis among the alternatives to assess the relative
performance of each alternative with respect to each evaluation criterion.

Two statutory requirements of CERCLA constitute threshold criteria to be met by

each alternative of the FFS:

"* Overall protection of human health and the environment.

"• Compliance with ARARs.

* Evaluation of ihe overall protectiveness of an alternative during the FFS will focus on

whether that alternative achieves adequate protection. The evaluation will also

describe how site risks posed through each pathway being addressed by the FFS

are eliminated, reduced, or controlled through treatment, engineering, or institutional

controls. Evaluation also allows for consideration of whether an alternative poses

any unacceptable short-lern or cross-media impact

The detailed analysis will summarize which ARARs are pertinent to each alternative

and describe how the alternative meets these requirements. When an ARAR Is not

met, the basis for justifying one of the six waivers allowed under CERCLA will be

discussed. Specifics to be Included are:

* Compnlance with chemical-specific ARARs (e~g., maximum contaminant
leveLs) - This factor addrsses whether the ARARs can be met, and If not.
wheler a waiver Is appropriate.

Jmft Ek*"V "V•o FINAL PROJECT WORK PLAN
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"Compliance with location-specific ARARs (e.g., preservation of historic sites)
- As with other ARAR-related factors, this involves a consideration of
whether the ARARs can be met or whether a waiver is appropriate.

"Compliance with action-specific ARARs (e.g., RCRA minimum technology
standards) - It must be determined whether ARARs can be met or will be
waived.

All ARARs will be listed and a determination will be made of whether each will be

satisfied by the specific remedial alternative.

Several criteria are largely technical in nature and as such distinguish engineering

refinement in remedial design. These criteria represent the primary factors upon

whichi the detailed analysis is based. The overall approach for analyzing

technological and engineering aspects will focus first on long-term effectiveness and

permanence, specifically:

9 Magnitude of residual risk.

* Adequacy and reliability of controls.

With respect tc effectiveness in reducing toxicity, mobility, and volume through

treatment, JEG will study the following factors,

"* Treatment process used and material treated.

"• Amount of hazardous materials destroyed or treated.

"* Degree of expected reductions In toxicity, mobility, and volume.

"* Degree to which treatment is Irreversible. S

"• Type and quantity of residuals remaining after treatment.

With respect to short-term effectiveness the factors to be studied will be:

* Protection of community during remedWa actions.

* Protection of worers during remedial actions.

EFINAL PROJECT WORK PLAN
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"* Environmental impacts.

"* Time until remedial action objectives are achieved.

Aspects of the implementability of the remedial alternatives which will be analyzed

are:

* Ability to construct and operate the technology.

* Reliability of the technology.

* Ease of undertaking additional remedial actions, if necessary.

* Ability to monitor effectiveness of remedy.

* Ability to obtain approvals from other agencies.

e Coordination with other agencies.

# Availability of treatment, storage, and disposal services and capacity.

9 Availability of necessary equipment and specialists.

• Availability of prospective technologies.

Cost aspects to be evaluated during detailed analysis will be:

"" Capial costs.

"* Operating and maintenance costs.

"* Present worth cost.

3.2.3.5 Ac:lll Preliminary evaluations will be made on the acceptability of

the remedial alternatives to the State of Maryland and to the community in vicinity of

Beach Point. Acceptability Is finally determined later on the basls of the comments

made in review of the FFS report.

3,3.6 -Comnaratle_ Analvles. A comparative analysis will be conducted to

evaluate the relative perormance of each alternative In relation to each specific

evaluation criterion. This is In contrast to the precedlng anaty"s in which each

alternative was analyzed independently wilhout a consideration of other altematives.

J wof eft**P* &W W FINAL PROJECT WORK PLAN
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The purpose of this comparative analysis is to identify the advantages and

disadvantages of each alternative relative to one another so that the key tradeoffs

the decisionmaker must balance can be identified.

3.2.3.7 Potential Remedial Alternatives. Some potential remedial alternatives for

the groundwater operable unit that may result from a thorough screening and

combining of general response actions, technologies and process options include the

following:
S

* No Action

* Limited Action - Continue to Monitor

* Pump, Treat and Discharge to King's Creek

* Pump and Transport Off-Site

* Pump and Discharge to POTW

• Pump, Treat and Discharge to POTW

• Insitu-Bloremediation

S

Where removal of DNAPL by excavation is not viable, remedlatlon using in-situ

removal methods is typcally considered. In addition to bloremediation, other

potential In-situ options will be evaluated including:

• Induced Volatilization S

* Chemically-Enhanced Diplacement

SSteam MDIacement

SChemcallyEnhanced Dissolution

Induced volatilization or soi vapor extraction is currently the only In-sltu method

being applied DNAPL at sites with success. however, even this method has limited

applicability and effectiveness. Consequently, at present, mot DNAP. sites are

using conventional engineering approaches, such a auifer pumping wells or
combinations of cut-oi walls and source area groundwater pumping, to control otte

migration dissolved contaminants. It Is Important to note that the remedlation

strahe becomes one of Iong"enm control versus actual site clean-up.

-mf Enov"nw GW fta, FINAL PROJECT WORK PLAN
3-20



Section: 4

Revision No.: 0

Date: 10/5193

Page: 1 of 1

4.0 FOCUSED FEASIBILITY STUDY REPORT Beach Point Test Site, APG-EA, Maryland
Focused FeabUty Study

4.1 PHASE I

At the conclusion of Phase I of the project, JEG will prepare a report. The report will be

submitted to EMO within 90 calendar days of the collection of the final media sample and

conclusion of all other activities. The format of the report will be as follows:

"* Introduction

- Report objective and criteria
- Governing documents and regulations
- Summary of report contents

"* Field Activities and Sampling Methodology

- Field measurements
- Sample collection
- Sampling handling, documentation, and custody
- Laboratory analytical procedures

"* Observations and Summary

- Aerial Photography Investigation
- Surface Geophysical Investigation
- Physical Soil Boring Data. Geology, and Down-hole Geophysics
- Water level data
- Chemical Data
- Data validation summaries
- Recommendations
- Groundwater levels and field parameter measurements
- Summary of laboratory analytical data
- Summary of recommended actions

"* Appendix I
-- Maps
- Surface geophysics survey location map and EF and SeLsnc maps
- Water level contour maps
- Contaminant plume map or cross-section/source(s) map: shaded map of

contaminated areas defined by chemical data, more than one map may be
consructed f special and grapk cons*tft ame encountered.

Results of the sampling program will be presented in the groundwater monitoring repor.
The report will contain descriMpions of sampling procedures en methods used to
accomplish te Was in addition to laboratory methods employed for chemical analyses of
groundwater samples. Surmmaie and reommendations will be suppore with tabulated
dol, and associated map
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5.1 PROJECT STAFFING

Figure 5-1 shows the overall FFS project organization, the principal lines of communication

for implementation, and the functional relationships within the contractor organization.

5.1.1 Key Rolej

Designated key roles for the APG-DSHE work at APG-EA are described below:

" DSHE Project Officer. The Project Officer will be responsible for coordinating
and monitoring DSHE activities at APG. Responsibilities will include technical
management of the investigations and review and approval of all deliverables for
technical content and compliance with DSHE guidelines and requirements.

" Battelle-EMO Pmgrm Manager. The Program Manager will be responsible for
overall direction, coordination, technical consistency, and review of the entire
effort. Responsibilities include:

- Formal communications with the Project Officer,
- Final approval and review of work plans, all project deliverables, schedules.

contract changes, and labor allocations; and
- Guiding the approach to particularly difficult problems which may arise.

", JEG Projet Manage. The Project Manager Is vested with the authority to
select personnel assigned to the prject. He or she may also alter personnel
assigned to the project team and approve or disapprove all submisslon and
modifications to budgets &N schedules. In addition, the Projet Manager will
interact with the EMO Program Manager, Task Managers, and the Project Team
to ensure comsistecy of work produc

The Project Manager wig be responsible for dieft coordination among sulport

perwn" to ensue •onitency of peormancm. ReApoMd s ncu

"• Techna and proec manaem ifntect with OSHE:
"* Effective day4-ody maMent of aN t oprtions

"• Preparaon of cos an peuodmance mports with Ohe asstce of key support

"* Mn"eme of all fud for labo W d Wm procutorent
"• Maragemw of the tm towr ungied. W o tivepe amomopllne and
"• Te iAl review of a task U delere and inea of all work eliments.
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Figure 5-1. Prec Management Organization
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To supervise the day-to-day operations of the project, including the preparation and

technical review of all project deliverables, and management of funds, he or she has the

authority to allocate budgets among the work elements required for the project, and to

establish and enforce milestones to ensure timely completion of the investigation. He, or

she, may also approve or disapprove any lainor or material charges and contributions to

any technical deliverable.

* Task Manager. The Task Manager will direci ý,,l field studlas and investigations
and the development of assigned reports. He or she will be responsible for the
completeness of data gathered during the field program.

5.1.2 Suppol Roles

Important support roles to the project are:

Site Heafth and Safety Coordinator (SHSC). The SHSC will be responsible
for-.

- Preparing and reviewing the project Health and Safety Plan. He, or she, will
ensure that all elements addressed In the Plan are consistent with the field
sampling requirements.

- To fulfill these responsibilitie -,. the SHSG has the authority to recommend and
require safety systems and proceuurei commensurate with defined -hazards
at a site, and to deman ,,ompliance with all safety-related SOPs and plans,
and dismiss from the site any personnel not acting In a safe manner. In
addition, he or shr can directly intercede to stop any activities deemed to be
a threat to personal health or property, and recommend/mplement
procedures tor correcting safety problems. Responsibilities will also include
Identifying the required level of protection for personnel for any field
procedures, reqLtirg the utilization of qualified personnel trained In
necessary safety procedures, and ensuring that adequate emergency
procedures and response capabilities are available.

QA Coordinator (QAC). The Quality Assurance Coordinator is responsible for
all quality assurance and data/documentation control activities. The role of the
QAC will be to:
- Assure that all final project deliverables are bused c defensible, documented

data !or which uncertainties can be quantliled;
- Assure that adequate QC documentation is provided for all project

deliverab!es; and

E Jacobs Eng,•,edng Group Inc. FINAL PROJECT WORK PLAN
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- Assure that all QC problems are resolved in an expeditious manner and

brought to the attention of the technical managers.

- To fulfill these responsibilities, the QAC has the authority to demand quality
performance from all projet participants and recommend solutions to
observed quality problems to the Task Manager.

5.2 PROJ ECT MONITORING AND CONTROL

T,.e Project Manager and appropriatp technical management support staff will provide

oversight and control of project progress, schedule. and budget in accordance with the

approved Work Plan. Their efforts will ensure thiat the Battelle-EMO Program Manager

remains aware of work assignment status.

W.2.1 Monthly Progress Reports

Monthly technical and financial progress/status reports will be submitted to Battelle-EMO.

0 5.2.2 Monitor Quality Anmmuanc

All technical review and oversight activities will be monitored under the Jacobs Quality

Assurance/Quality Control Plan for DSHE. The plan is based on the premise that the

quality control process is more than review of deliverables. It starts as soon as a work

assignment or task order Is received and continues through the planning, execution,

documentation and dose-out of the project. Although the primary responsibility for quality

work rests with, the project manager. appropriate management and technkcl personnel will

assist in meeting this requirement. The management and technical personnel will review

dellverables and participate In critical decisions on an as needed bt.4tl. Ongoing

monitoring by Jacobs managemer' •, designed to Identify potential problems, to promote

their solution and to prevent their reoccurrence. The deliverable review process will ensure

that docwnents are technically sound, complete, and understandable. For budgeting

purposes, It has been assumed that a field quality assurance audit will also be conduct.ed

by a senior Jacobs employee durng the field investigation.
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Acronyms

1,1-DCE 1,1-Dichloroethene
1,2-DCA 1,2-Dichloroethane
ACOM Annotated Code of Maryland
ANL Argonne National Laboratory
APG-EA Aberdeen Proving Ground - Edgewood Area
BGS Below Ground Surface
BNAS Base Neutral Acids
CAG Carcinogen Assessment Group
CC2 (N,N-dichloro-bis(2,4,6-trichlorophenyl)urea)
CFC Chlorofluorocarbon
COC Contaminant of Concern
CLP Contract of Laboratory Program
CRDE Chemical Research Development Engineering
CSM Chemical Surety Material
DCE Dichloroethene
DNAPL Dense Non-Aqueous Phase Liquids
DOI Data Center Quality Indicator
DQO Data Quality Objective
DSHE Directorate of Safety, Health,and Environment
EMI Electromagnetic Induction

9 EMO Environmental Management Operations
EOD Explosive Ordnance Disposal
EPA Environmental Protection Agency
FFS Focused Feasibility Study
FS Feasibility Study
HC Hydrocarbon
HGA Hydrogeologloal Assessment
HMX Cyclotetramethylenetetranitramlne (Explosive]
HSA Hollow Stem Auger
ICF ICF Kaiser Engineers
IMPA Isopropylmethylphoshonic Acid
IRP Installation Restoration Program
JEG Jacobs Engineering Group
M1 Solvent Based Process Used In Clothing Impregnating Operations
M2 Water Based Process Used in ClothingImpregnating Operations
MCL Maximim Contaminant Level
MPA Methylphosphonic Acid
MGD Million Gallons Per Day
MNRC Maryard National Resource Code
MPRSA Marine Protection, Research, and Sanctuaries Act
NESHAPs National Emission Standards for Hazardous Air Ptlutants
NOAA National Oceanographic and Atmospheric Administration
NPDES National Pollutant Discharge Ellmination System
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PCB Polychlorinated Biphenyl
PCE Perchloroethene
POTW` Publicly Owned Treatment Works

QAPP Quality Assurance Project Plan
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RDX Hexahydm-1,3,5-tdnitro-1,3,4-tdazine [Explosive]
RFA RCRA Facility Assessment
RFNA Red Fuming Nitric Acid
SAP Sampling and Analysis Plan
SDWA Safe Drifting Water Act
SED Sediment
STP Standard Temperature & Pressure
SVOC Semivolatile Organic Compound
SWDA Solid Waste Disposal Act
SWMU Solid Waste Management Unit
T-1,2-DCE Trans-1,2-dichloroethene
TAL Target Analyte List
TBC To Be Considered
TCA Trichloroethane
TCE Trichloroethene
TCL Target Compound List
TCFM Trichlorofluoromethane
TCPU N-chloro-bls (2,4,6-trichlorophenyl) Urea
TDS Total Dissolved Solids
TIC Tentatively Identified Compounds
TNT Trinitrotoluene
TOC Total Organic Carbon
UDMH Unsymmetrical Dimethylhydrazlne
UM University of Maryland
UTM Universal Transverse Mercator
USAEHA United States Army Environmental Health Agency
USATHAMA United States Army Toxic and Hazardous Material Agency
USGS United States Geological Survey
VOC Volatile Organic Compound
WP White Phosphorus
WWI World War I
WWII World War II
WWTP Wastewater Treatment Plant
XXCC3 Micronized Impregnite (NN'-dichloro-bls (2,4.64richlorophenyl) Urea] with 10% Zinc
Oxide
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Beach Point Test Site, APG-EA, Maryland
Focused Feasibility Study

Appendix A - Data from Groundwater Monitoring Wells in Beach Point Area*

Data derived from the SS1 G
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TABLE A-5

CONCENTRATIONS OF SEMIVOLATILE ORGANIC CONSTITUANTS
AND ORGANOSULFUR COMPOUNDS DETECTED IN GROUNDWATER

MONITORING WELL CC-336 IN THE BEACH POINT AREAW

Phase 2 3(H) 3(HR)

Sampling Date 9/7/88 4/26/89 4/26/89

Bfs (2.-thyihxo) plate 72 -

B*yroi• •e# 71 -

1-Methyl-2-pyrrnidinone 6 --

2-Ethylhexanoic acid# 6 8 4

Ethenyl cydobutane# 3 - -

Diethylbonnic acid, methyl ester# 5 -

Hexanedloic acid, dioctyl ester# 450 - -

1,1,2,2-TetracNoroethane# - 600 800

9 Unknown (4.61 min.)* 8 - -

Unknown (5.63 min)* 10 - - -

Unknown (5,69 min.)- 2 - -

Unknown (5.77 min,)- 3 - -

Unknown (6.42 min.) 39 - -

Unknown (6.5 min.)* 12 - -

Unknown (7.64 min.)- 9 - -

Unknown (13.4 min.)* 6 - -

DkhaMt - 3.0 3.2

'(H, halocaIbori Analysis perkomed; R. repikt sample:, 0, ertuft&* b~til organkc compourid with
*&Wed concmaUaon: , unt. nown conpund dentled by peak rWtion me with esowned
concenmb : t. comoud etcW by ogmfWA anialysis (apefm i Phtm 3 only).]

'(Al resut me d I ma/L (am m per 1m).,

i
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Appendix B - Argonne National Laboratory Draft Geophysics Work Plan**
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ARGONNE
NATIONAL
LABORATORY oovMM

Octobe 29,1992

TO: Pmncif GCadon
Jacobs Enpinwig Goup, Inc.

FROM: LI). MCQinni ES-372

SUBJECT:. Attached Draft Point Gowphysics

This is a draft Sephysics workplan. We arc exploing SONs for scimaic Wn clectuical
geophysics with EPA avd ASMN Plemase back to mcOA WcwklAn nModfCtIcOM

ME DE. dgr/ANL
ICLL BrubekýIANL

-. 4 Aa



Belch Point GeophyIcs Wodplan for FF3 O0tobe 291, 199

Background

A .Geophysica Wokplan dsigned to asist a aimpling and data collection proramt in theBeach Point area of Aberdeen Proving Ground is described he Work Plan objective is based
upon discussions with Jacobs Engineermig personnel. Recommendations on how the objective is

b. be resolved are based on experience of the AN, geophys¢c team In th Canal Crek andWCtwood ar , geologic for USGS boehol 32, 33, and 34, and a literature search. It is
assumed that seophscal propertis of sediment in fth Canal, Creek AnM Westwood arma ame
sim-ila to thoeat AtBahPoint

Objectlve
* Objective- Determine hydrostragrpby from gvph urment down to the base of

the surficial qltifer beneath Beach ,

Appr

No geophysical technique has bemen *i t eahPoint. In order to determine thehydrotratiapye base of the surfic yn at a depth of a& M xlately60 f% it prpo that a Siophysical c ao p Pro rma down the axis or Beah PointS using geophysic teehnozoglosts that are •vi subsurface hyd&rosAdgraphic cmal
beneath Gunpowder.Neck and adjacent w tiff have cooducatd ectrical sounding
ad profiling and sesmic refmcta soumn•d Cw yaea of the Edgewood ection ofAbe=e Proving Grounds: Th MS h cufu~ly profiled the surfiad aquife using

Followin• completi profile, shot profiles will be run to aeas, ofwwa~n in th time •rvic Igor W W1)4

2.& -
DeCAuse Of dW success uhOv~d Wilh hIh.ruolutioo WhiMicrfiuul M twofllpmtb

a rof-Iamuslve lugandrfleedo proft will be shotalo the iik Of Bec POI A R aoprofI MhOV" to the ". Ph"e wD he dad to eIstIng bmhol. to Istablh m ift,. acoMrlatU . It is expect that reflectors will be e at holqo bm d tPasoeeneizetaccoIs uncoSoity, bi. of the uill a• nd atW bumat
UnWAfgmfty. The seimic M"y opdmaly da opoie~~nd m dow. hsfam and 100 ft However, daawill beo r m dd I aAdiaa to mW bm mo **M is

A codnuous mcsmi sa•tdoopuft WXll bm &o aw &g&1 it@ Dck Nb peIt. S w"uensmio M do seve is thet sls aomwarntiba avge bosi a~G...so 103a Da -af P Beowfth wain 60lo wlokll Awss

ws a.e amabwW aik# W oWiiiVOw
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to 170 mts at the bae of the Surficial aquifer (FIp'e 2). Prom. the work ot Hughs (I"1), ta
refracto was anticipateid At the boundary between the surliial aquifor and theupe ctan
layer. Velocity dama provided by the efracdon prvfle will aid in the Conve• s •o
to depths.

Electrical depth soundings will be taken at 50 ft intervals along the a* of Beach Point.
four experimental electcal depth soundings were made by the ANL team during building
decommissioning stdies,. Soundings were made too far apart to attempt ,corelations between
them or with borehole data. However, extremely large var ions in resistvida wer obsewved
which suggests that electrical techniques will be very usefal in charcteizin subsurface liUcolog
and hydrogeocmnistry beneath Beach Poin. A prominent elecuical boundiry wu obiQ at tbe
unconformity separating the lower Crctaceous sediments from crystalline basemaut at a depth of
50 m in the Weswood am (Fgure 3).

A continuous, horizontal electrical profile will be run alon$ th axis of Beach Point.
Horizontal and vertical gradients in salinities ncontaminan . cntrations beneath Beach Point
may also produce electrical gradients. Electrical profiling o - surface may therefore provide
information on subtle changes in hydrmgeochemical p oU Horizontal electrical gradients
were measured by ANL staff using resistivityme Creek a. A,,onne
developed a variation of the resistivity method using a Uce 7Te Octapod i
favored over the GEONICS EM.34 for horizontal Ins *trve.ccan be madeAt
equivalent speeds, it can be op•rated byone or nicis dingonthelengthof th
Octapod alray, venus thr for the EM-3, and to in erence aued by ex aes
radio-wave irequencies. Although the EM-34 over more rugged terrain than the
Octapod, this poses no advantage at Beach Point burfac is a cut-Srass, eatuanlne spit
of land with little rei.dh

It is expected t in a brackist , o IB ehu that at Beach Point, natuL so
and water salinities wiLl play a more dominan istivily And conductivity O bsurface
than conutminants. Ho vat, na salini due to the proximity of Chesape Bay will
produce an electri ho Sb theh • . It Isp ablet diffeoen of naturl
conditions, from those artiri.al d *U, i It.

Task Schedule

A tentative est for geophysical. messvueuts is givon In Figure 1.
Folloing WMM o d, d= tio mmt to a ,mc& tisk myi cWml to

order to optuktimiziol

a .

I
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Appendix C -K-V Associates Flowmeter Logging Program.
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K-V ASSOCIATES, INC.
AN.In ALW SYSTMS

h %4AD4 rtU=T * P.O. BOX$ 14 FALMOC,"L.MA. '4ASSACWLSMTT * $,A, •"S31 P AX. A. : %i$

October 27, 1992

Mr. Wayne Mandell
Mr. Dave Stein
Jacobs Enqinearlnq
1212 N.Y. Avenue, NW
Suite 1050
Washington, D.C. 20005 I
FAX: (202) 371-2241

RE: Groundvater flov Metering, Aberdeen Proving Grounds, MD

K-V Associates, Inc. is pleased to present this proposal for
services associated with conducting a groundwater flow
metering program at the Aberdeen Proving Grounds site in I
Aberdeen, MD.

This project will require measurements of groundwater flow
rates and directions using a 1XVA Gooflow, Model 40 flowmetar
and horizontal flow measurements in one well using the KVA
Model 90 Borehole Flowmeter. Fr=m our telephons conversation
of October 27, 1992, K-V' Associates, z4c. (KVA) understands 0
that the project will require horizontal Clow and velocity
measurements in six (6) existing 4-inch diameter PVC
monitoring veils and the possibility for similar flow
measurements in an additional ten veils. The existing weils
are installed into an upper aquifer of sandy deposits (both
well sorted and poorly sorted sands) ixtsand below the th
surface to approximately 60 feet. An aquitara (confining
unit) exists belov the 60 foot depth. The average depth to
groundwater at the site is 13 to 14 ft.

The existinq veils are completed vith 10-foot screens,
A veil cluster (triplet) in which one veil is screened at 55

65 feet, an intermediate veil is screened at approximately 0
40 -50 feet an& an upper well is screened tr= 10 -20 feet
will be flowmetered as a part of this study. The deep vell
(existing) will be flovastered in the cased, upper tone to
determined vertical flow characteristics. The raamininq
three existinq wells are all screened in the upper water
table zone, frot 10 -20 teet. The contaxinants of concern at
the site include VOCs, SVOCs anA TCLP Xetals. The
groundwater gr •dient at the *its i* estimated to be very
sallow.

q,, *S

p

S~ ~ S
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Appendix D - ICF Risk Assessment Plan.
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'ICF KAISER
ENOINEERS

ICF KAISER ENGINEERS INC
9300 LEE MIGHWAY
FAIRFAX. VIR4INIA 22031-1207
703,'934.3300

November 11. 1992
Francine Gordon
Jacohs Engineering
1212 New York Avenue. NW
Suite 1050
Washington. D.C. 20005

Francine:

Enclosed is a hard copy and disk copy (Wordperfect 5.1) of our risk assmment plan to be
induded in the Beach Point groundwater Focussed Feasibility Study Workplan. At the request of
Wayvne Mandell. I havc prepared the risk assessment plan as a stand-alone document that can be
incorrpirated as an appendix to your workplan. Ptease give me call if you need anything else. Also.
o u.kl yOu plva.c ,wnd mc a draft copy of the full workplan once it is available for distribution?
ThankzN.

Sinicerely.

-4,

, udi Durda I

John Wroh•el (APG.DSHE)
,John PNul i.-kPG.DSHE)
L,.rn Thtw'eu (ICF K.E)

~\.
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PROPOSED PLAN FOR CONDUCTING A RISK ASSESSMENT
FOR BEACH POINT GROUNDWATER

ABERDEEN PROVING GROUND, MARYIAND

S

Prcpared for:

Jacobs Engineering Group Inc.
1212 New York Avenue

Wasington, DC.

Prepared by:

lCF Kaise Engineen
Oemt Dw
M30 Lee Highway

F,*fax Vitgiftig

Noveinbe 1992
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1.0 INTRODUCTION

This workplan has been prepared by ICF Kaiser Engineers (ICF KE) to address potential
risks associated with known groundwater contamination at Beach Point, located in the Edgewood
Area of Aberdeen Proving Ground, Maryland. The workplan has been prepared at the request of
the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) and Aberdeen Proving
Ground Directorate of Safety, Health, and Environment (APG-DSHE) under Task Order Number
4 of Contract DAAAI5-91-D-0014. The approaches outlined in this workplan are consistent with
the overall approaches outlined in the general Technical Plan (ICF KE 1992) for risk and biological
impact assessment at APG.

Beach Point is a peninsula located immediately adjacent to the mouth of Kings Creek, a major
tributary to the Bush River that drains a large number of the chemical storage and research and
development areas at APG. As the former location of propellant, smoke, and pyrotechnic testing
activities, as wells as chemical protective clothing-impregnating operations, the Beach Point site is
known or suspected to be contaminated with vatous industrial solvents and military-related
compounds, and may be impacting the aquatic environment in nearby Kings Creek and the near-shore
areas of the Bush River.

This workplan outlines the approach to be used to evaluate potential risks associated with
chemical contamination in groundwater at the Beach Point site. The risk assessment will focus on
potential impacts in aquatic life inhabiting nearby areas in Kings Creek and the Bush River, because
aquatic species are the receptors potentially at greatest risk from exposure to chemicals released from
groundwater. Potential human health risks associated with exposures to chemicals released to surface

* water from groundwater will be evaluated qualitatively.

The risk assessment will consist of five principal steps: (1) identification of chemicals of
potential concern, (2) receptor characterization; (3) exposure assessment; (4) toxicity assessment; and
(5) risk characterization. The basic components of each of these steps and the proposed approach
tOr conducting the Beach Point groundwater risk assessment are outlined below.

2.0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The first step of the risk assessment will be to review the results of available environmental
• ampling, as well as other site-specific information to identify chemicals of potential concern for
detailed study in the risk assessment. Factors to be cvnsidered in selecting a chemical of potential
concei n include the chemical's relatedness to the suspected source or to past activities at Beach Point
and the relationship of the sample chemical concentrations to the background levels of the chemical
(i.e.. principally for inorganic chemicals). Data collected by USGS (1%9*Pab) as pan of a
hydrogeotogical study of the Canal Creek area will be used along with data to be collected by Jacobs
Engineering Group Inc. (Jacobe) as part of the current study to select chemicals of concern. Based
on the information collected io date, the principal chemicals of concern in gpoundlwawt at Beaph
Point are volatile organic chemical and some metals.



3.0 RECEPTOR CHARACTERIZATION

After the chemicals of potential concern have been selected. the populations (receptors) that
could be exposed to chemicals in groundwater will be identified.

3.1 Ecolorlcai Receptors

For this assessment, it will be assumed that the primary receptors of concern in the Beach
Point area are aquatic species that could be exposed to chemicals released from groundwater to
surface water and sediment.

The principal aquatic receptors for this assessment are assumed to be those occupying
groundwater discharge areas near Beach Point. Benthic and water-column invertebrates, including
clams, isopods, and insects, are probably common in the area. A variety of freshwater and estuarine
fish abo occur in the area. Fish species that have been caught in Kings Creek include carp (Cyprinus
caipio), channel catfish (Idcwhms punctias), menhaden (Bmioonia o4nnus), drum (Sdaenidae),
minnows (C~prWnidae), white perch (Mowe am ca), yenow perch (Pera flavescens), and gizzard
shad (Dorosoma cepedianma). Other fish species likely include blueback herring (Alosa aesuvali&),
alewife (Alosa pseudoharengus), bay anchovy (Anchoa mitcWh'), atlantic silverside (Menidia menidia),
and hogchoaker (Tfinectes maculaws). Most of these species probably use Kings Creek and the Bush
River near Beach Point as a nursery area.

3.2 Human Receptors

Human use of the Beach Point area is limited. The closest human receptors occupying the
area on regular basis are workers at the sewage treatment plant, located near the southern portion
of the Beach Point peninsula. Commeral and recreational fishing from boats occurs in the Bush
River (no fishing occurs in Kings Creek). The nearest residents are in the Canal Creek area, located
one to two miles west of Beach Point. There are no water supply wells located on Beach Point.

4.0 EXPOSURE ASSESSMENT

After the potential receptors have been identified, the pathways by which they may be
exposed to chemicab of potential concern will be identified. All complete exposue pathways will be
evaluated quantitatively or qualitatively in the risk assessment.

4.1 caew _MuM

The principal expocure pathway of concern in the Beach Point area is release of chemicals
in grundwater to surfae water with sutMequent exposure of aquatic life. Aquatic life living along
and adjaent to the Beac Point shoreline in the Vrunwater discharge zone couWl be exposed to
chemical present in surface water via respiation (Le.., uptake over the gill) or via direct ingestion
(if surface water. although the latter route is not likely to result in significant exposure relative to
respiratiton. Scaiie and less mobile benthic species are suscWpible to the greatest impacts as these
spa=• cannot move out of the contaminated area to reduce exposure,. Fish are ess susceptible to
large a res as tm species cau move out of the coaminated wai Further. because they

.- ,. . . a



AV generally range over a much larger area than benthic species, fish are likely to spend a much smaller
proportion of their total time near the Beach Point shoreline.

Aquatic life also may be exposed to chemicals released from groundwater that sorb to
sediments. The primary pathways by which sediment exposures can occur is via direct contact and
ingestion of sediment. Exposure via respiration can occur as chemicals are released (desorbed) from
sediments. Benthic species are most susceptible to exposures as these species live in sediment and
thus. can be in constant contact with contaminants.

4.2 Human Exposures

No pathways exist by which humanpopulations could be exposed directly to chemicals in
groundwater or to groundwater chemicals released to surface water or sediment. As discussed above,
There are no water supply wells at Beach Point. Additionally, neither Kings Creek nor the Bush
River downgradient of Beach Point are used for drinking water supplies. Further, no swimming or
wading occurs in the area.

Persons in the area could be exposed to chemicals that have volatilized to air as most of the
organic chemicals detected in groundwater to date will partition to air once released to surface water.
Persons fishing in the Bush River near Beach Point and persons working at the sewage treatment
plant could be exposed via inhalation to chemicals that have volatilized from surface water and
dispersed to these receptors. Based on the groundwater and surface water sampling data collected
to date. such exposures are not likely to be large, given the relatively low concentrations of most
volatile organic chemicals and the distance to potential receptor points. However, these exposures
will be eva!uated qualitatively in the risk assessment.

Chemicals present in surface water could accumulate in aquatic life, resulting in exposures of
humans ingesting aquatic life from the area. Food-chain exposures are expected to be of minimal
concern in the assessment because volatile organic chemicals (the principal chemicals of concern in
the groundwater) do not accumulate to any appreciable degree in aquatic life. Exposures via this
pathway will be evaluated qualitatively in the risk assessment.

S.0 TOXICMIY ASSESSMENT

Chemicals of potential concern will be characterized with respect to their toxic effects in the

-wlectt•d receptor species.

54 AMystic Toxkl

The results of bioassays conducted on-site with Beach Point groundwater will be used to
assess the potential aquatic toxdcity of chemicals of potential concern. The principal data to be used
"will be those obtained from the following Mroundwater assa: (1) Selemastnum capdcomunsm grwth
assay: (2) C¢odaphnia dubia survival and reproduction assay- (3) PiXv wts promdae survival and
grtmh assay-, and (4) Microwx assay. These data will be supplemented by the results of the Microtox
assays conducted on sediment pore water collected from the groundwater discharge zwne in Kings
Creek to estimate potential toxic effects in aquatic species inhabiting nearby surface waters,

3
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Bioassays conducted with 100% groundwater and sediment pore water will be used to evaluate
potential aquatic toxicity directly in the area of groundwater discharge. This will represent an
evaluation of the "worst-case" scenario. Bioassays conducted with diluted groundwater will be used
to evaluate potential toxicity in areas of Kings Creek and Bush River that are outside of the
immediate groundwater discharge area.

5.2 Human Toxicity

The potential human toxicity of the chemicals of concern will be discussed qualitatively in the
risk assessment. Therefore. no quantitative criteria will be presented. General EPA reference
documents (e.g., IRIS, health assessment documents) will be used as the source of qualitative toxicity
information.

6.0 RISK CHARACTEURATION

Potential aquatic life impacts will be characterized based on the results of the site-specific
bioassays. as well as information (or estimates) on the size and location of the groundwater discharge
zone and the likely fate, transport, and dilution of chemicals discharged from groundwater to Kings
Creek and Bush River. These results will be used along with chemical analytical data to identify (to
the extent possible) the particular chemicals or chemical groups that are driving the toxic response.
The focus of the risk characterization will be potential impacts on the aquatic populations and
communities of Kings Creek and Bush River, rather than on localized impacts on individuals
inhabiting the discharge zone. This approach is consistent with EPA's general guidance regarding
the scope and objectives of ecological assessments (see EPA 1989ab).

Potential human health impacts will be evaluated by qualitatively comparing estimates of
exposure with toxicity information.

7.0 REFERENCES

Environmental Protection Agency (EPA). 1989a. Risk Assessment Guidance for Superfund.
Volume 1f. Environmental Evaluation Manual. Interim Final. EPA/540/1-89-001.
Washington, D.C. March

Environmental Protection Agency (EPA). 198,b Ecological Assessment of Hazardous Waste Sites:
A Field and Laboratoy Reference. EPAMO 348913. Corvallis Oregon. March.

ICF Kaiser Engineers (ICF KE). 1992. Risk and Biological Impact Assessment at U.S. Army
Aberdeen Proving Ground. Maryland. Technical Pan. Volume L Draft Final. July.

United States Geolojkc Survey (USGS). 1989. Hydrogeolog of the Cal Creek Area. Aberdeen
Proving Ground. Maryland Water Resources Investigatiom Report 894021.

United States Geological Survey (USGS). 1989. Inorganic and Organic Ground-water Chemistry
in the Canal Creek Area of Aberdeen Proving Ground. Marland. Water Resources
nvtigations Report 8.04
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MARYLAND INSTITUTE FOR AGRICULTLURE AND NATURAL RESOURCES
AGRICULTURAL EXPERIMENT STATION

Wve Research and Education Center

November 2, 1992

Ms. Francine J. Gordon
Jacobs Engineering Group Inc.
1212 New York Avenue, N.W., Suite 1050
Washington, DC 20005

Dear Francine:

Enclosed in a copy of ASTM Designation E 1391-90 which is a
standard guide for working with sediments. To my knowledge,
there is no EPA SOP for isolating pore waters. Section 11
describes several methods for collecting pore water. We use the
centrifugation method described in the second paragraph on page
1144. The standard guide also contains recommendations for

0 sediment holding times (Table 2; page 1142).

I recommend that you consider running EPA 7-day chronic
toxicity tests with both an invertebrate and fish for the 10
samples at Beach Point. It appears that estuarine organisms
should be used since the Bush River and the lower part of Kings
Creek are low salinity areas. It is also my understanding that
the groundwater is high in dissolved solids. The two EPA
recommended species that probably should be considered are the
mysid and a silverside. As I discussed, if estuarine species are
used, it will be necessary to add salt to the test sedium.

If we have a little time, we could consider two freshwater
organisas which can tolerate low salinities. This would avoid
having to add large amounts of salt. I will look into the
species issue and get back to you.

If you need more information, please let se know.

Sincerely yours,

Dennis T. Burton, Ph.D.
Senior Research Scientist

Enclosure

'4101 IVOS4 * FA% 4104 W140)
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MARYLAND INSTITUTE FOR AGRICULTURE AND NATURAL RESOURCES
AGRICULTURAL EXPERIMENT STATION

Wy'e Research and Education Center

September 28, 1992

U.S. Army Aberdeen Proving Ground
Directorate of Safety, Health, and Environment
STEAP-SH-EZ
ATTN: Michael Kanovitz
Aberdeen Proving Ground, MD 21005

RE: Information for Beach Point Biomonitoring Study

Dear Mr. Kanowitz:

Enclosed in a brief statement of work which explains the
study we will be conducting for USARBDL this GFY93 at Beach
Point. As discussed in our meeting on September 14, 1992, with

* Vicky Cviertnie, we would like to explore the possibility of
discharging a maximum of al gallon of groundwater (well 33b)
mixed with .2 gallons of dechlorinated APG tap water to the APG-
EA Wastewater Treatment Plant. The enclosed document shown the
concentrations of contaminants that are expected to be present in
the groundwater from well 33b at Beach Point.

Please call me after you have considered my request so that
I will know how to proceed. I appreciate your help

Sincerely yours,

Dennis T. Burton, Ph.D
Senior 1lsarch Scientist

cc: T.R. Shedd
V. Cviertnie

Enclosure

S.... .. . . &u; - -



2. Chronic toxicity tests

a. Green algal growth test- The potential toxicity (96-h
ECSO for growth) of the groundwater to iastrum
aRarigornutu) viii be determined three times at 2-

month intervals by the procedure EPA/600/4-89/O01.

b. Daphnid survival and reproduction test- The chronic
toxicity of the groundwater to Cgrgoflýfljj diak will
be determined three times at 2-month intervals using
the procedure EPA/600/4-89/O01. All tests will be
started with neonates <24 h old.

c. Fathead minnow survival and growth test- The chronic
toxicity of the groundwater to fathead minnow
(RI±ashales Rrgjl) will be determined three times at
2-month intervals using the procedure IPA/600/4-89/O01.
All tests will be started with larvae <24 h old at the
start of the test.

3. Xutagenicity

Genotoxicity potential will be determined using the
AAJngjonlt/uammalian-microsome reverse mutation assay (Ames
test). The assay will be performed three times at 2-month
intervals on both raw groundwater and diluent water. The assays
will be conducted by Wazelton Washington* Vienna, VA, on both
unconcentrated and concentrated (lOX via XAD-2 resin extracts)
samples of the groundwater and diluent vater.

4. Teratogenicity

Developmental toxicity will be determined by the 96-h Irot
embryo teratogenesis assay-•anoaa (MlTAX) usin ASTH Designation
3 1439-91. MAX will be performed three times at 2-month
intervals under flow through conditions using Znail- Jaevi
stage 4 blastulee to normal stage 13. gastrulae at the Initiation
of the toot. S

s. Carcinogenicity

"The apaes medaka (2ML~aa JAUMM Will be used in a a-
month continmous assay to test for environmental pollutants in

groundwater hich say induce neoplasms. h unexped and
ebyos initiated with diethy1nitrosaine viii be used.
Procedure developed by USAUDL will be followed for all phases
of the study.

4. Chemical analyses

Co�m�prhnive chemical analyses including the priority

,• .= .= e • , ..2
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pollutants will be performed before the biomonitoring studies are
initiated on both the groundwater and dechlorinated tap water.
Since it it anticipated that the majority of groundwater
contaminants are volatile organic compounds (see attached list),
the comprehensive chemical analysis of the groundwater may be
modified to focus on the VOCs for the 6-month study. This would
allow us to make more frequent analyses of the VOCs during the
study.

The following routine water quality analyses will be taken
daily on all carcinogen and diluent water tanks: dissolved
oxygen, pH, and temperature. In addition, alkalinity, total
ammonia-nitrogen, hardness, and conductivity will be measured
twice a week in all tanks. Total residual and free available
chlorine will also be measured two times per week in the
dechlorinated diluent water tanks.

Additional Tasks

Dr. Dennis T. Burton, Principal Investigator, will be
responsible for project coordination, writing of reports, and
quality assurance. USAB3L approved SOPs will be used for all
phases of the study conducted both on-site and off-site.
Quarterly technical proqress roports will be submitted to USABRDL
during the project.

3I
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TAILE 2.2

ANALYTICAL RESULTS FRON USSS GROUNOWATER TESTING

I1M POINT SITE - ABERDEEN PROVING GROUND ,

RESULTS (Ogl/) -

RANGE OF ARITHMETIC NO. OF TIMES DETECTED
CHEMICAL CONCENTRATIONS MEAN CONC.' PER NO. OF SAMPLES

Toluene (.4- 2 ,0.2 1/12 .)" C:.

Benzene <.5 - <25"* 0 0/12

Ethylbenzene <.4 - <20*" 0 0/12

Chlorobenzene <.6 - 2*** 0.25 2/12

Carbon Tetrachloride <1.5 - <75" 0 0/12

Chloroform 2.0*" - 66 16.9 9/12

Methylene Chloride 3.5 - 14 5.9 9/12

1,1,2,2-Tetrachloroethane <1.4 - 9,030 2,244 7111'

1,1,2-Trichloroethane 2.0*** - s0 18.8 5/12

1,2-Olchloroethane <1.5 -05" 0 0/12

1,1-Oichloroothane '1.0- <50"9 0 0/12

Tetrachloroethylene t1.5 - 64 43.6 i12

Trichloioethylene 1.7 • 9.5 345.5 9/11

1,1-D1chloroethylene 1.1- <**" 0 0/12

l,4-Trans-Otchloroethylene c1.6 - 610 347.0 4112

Vinyl Chloride 41.3 - 65* 0 0/12

SSuples with results. below detection 1iit assumed to have 0
co•centrat ion.U Sue was d1iuted.

". Istwted cac•ntretleA, peak pr•eut, but coacentratioa below
reprted detection lielt.

* table 2.2 was taken Ito* the folloving report: Proposed
plan tor beach Polfnt Site Aberden Provinq Ground, "ayland.
:uly 1990. Af&A Interational, Inc.,e Aberdeen, NO.

... ... Ak* .



Designatim: E 1391 - 90

Standard Guide for

Collection, Storage, Characterization, and Manipulation of

Sediments for Toxicological Testing1

Tbt undard is isijed under the taixed depab E1391; the number immediately foloiwaq the des*Unrion intictim tM eatU of
O •ig adoptuio a in iue t noisaofl. the year of loretmion. A number in ofdia:tth ear •wfeu rIptmva A
sulpait epaOwe) W indcs an tnal• chadunce fthe Ua rea or r•mval

se swoie must also be considered when working with spiked sedi-
1. 1 This guide covers procedures for obtaining, storing, ments containing various organic or inorganic contaminants,

•arw crizins. and manipulating saltwater and fivhwater or both, and those that are adio labeled. Careful consider-
AIments, for use in laboratory sediment toxicity evalua ation should be given to those chemicals which might

-0& It is not meant to provide guidance for all aspects of oiodegrade, volatilize, oxidize, or photolyze during the test

joiment assessments, such as chemical analyses or mon Period-
geophysical characterization, or extractable phase/ 1.5 This standad does not purport to address all of the

onation analyses. Some of this information might s/afety problems associated with its use. It is the responsibility
have applications for some of these activties Qi the user of this standard to establish appropriate safety and

methodological considerations which affect toxicity studies heaftA practices and determine the applicability of regulatory
aimitations prior to um. Specific hazard statements are givenjj be reviewed and the apparent consensus approach for i .cin8

so methods discussed. Currently, the state-of-the-art is in its 'n Section 8.

S ancy, and the development of standard methods is not
risible; however, it is crucial that there be an undersmtanding 2. Referenced Documents
d the significant eff•t which these test methods have on 23 ASTM Standard$
sdiment quality evaluations, It is anticipated that reco1g-2. Te ng Rtn a t
mended test methods and this guide will be routnely D01129 Terfinolor Relating to Wate iD

Wdated to reflect preoe in our underanding of sediments 04387 Gorde fri Slecting Grab Sampling Devices forCollecting Bentlhc Macroinventebrates'
ld how to bet study them. D4822 Guid for Selection of Methods of Particle Size 0

1.2 There are several regulatory guidance documents D na22 or Sedi Mets ofaPal S

0106)2 concerned with sediment collection and chams-ter. AnalsGid of Fluvial Sediments (Manual Methods)C

btion procedures. which might be important for individuals D4823 Guide for Core Sampling Submerged Uncon
WforinjFtdc orStat agncyrelaed orkDisumisolidated Sediments'

forming Feerl or Stat aencyrelated work, Discuon E 729 Guide for Conducting Acute Toxicity Tests with
of some of the pnnciples and cumnent thoughts on thew Fshm Macroinverbmrte and Amphibians'
aroaches can be found in Dickson et aL, 1987 (17) E W80 Practice for Using the International System of Units

1.3 This guide is aranged ui fWo (SI) (the Modernaied Metric Systemni

E 943 TermivioloW Relating to Biological Effetsu andasoWIN D101"Evwmni &
Tl"Wu • s E 1023 Guide for Auessing the Huard of a Matfe to
S UW~ Of 0440e Aqua6c OCrganisms and Their Uses'
S" Li UE 1293 Guide for Conducting Three Brood Renewal
AI . .a. Toxicity Tuts with Cmodaphitia dubit'
W Nut• E 1367 Guide for Conducting 10day Statc Sediment

to Toxicity Tas with Marine and Es•urne AntphlpodsW

" • •s 3. T ~t l•o
QWs • AWAm 1 3.1 The words "mums," "'shoWd.ý "may.* "can. and

A" mighto have vey specif meaninp in tf guide. "Mum- is
1.4 Field colcted v ents milht wco~tain "WniAY usl d to expma an absolute nmwquiretnt, that is, to rote that

.ic matefls ad thus skudi e twted with taution to the tm oght to be desigee to satisfy the specified condi.
Wioao, unless the WAse of the test requires a different design.

, to **.rkm ýWor ."my -Must- is only used in eoanecoe with e daWon that
directly relate to the accep abiiy Of the Ws. "Should" is

'Th -* a eAidea pdivvt on t #4,f lC 4naxkwj4.1 00 t15O1,I
MMa L"n tevgaWONO Far aaaW u~ usrhe of'Suikommaaar

14? 01 os $*ame tovakv I 'AOftW &^* qSi &sddA. VW 11.01,
CWiw"aea&MM 0 4 NO. 10. 1#0 huakohe liaiiwy Isok4" smina 80.1 s~tA41Nasid o 11D.0
IThe " iab*W h Mu, i 0a , iuo k W to of e1h - a tk t ea 4" .W hk ofS •.V ,l Val It1.0
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*E 1391
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SE 1391 ,

am reovided on which procedures am apprpriat sedimenLs Proper handling procedures might include sevinag ,I
identifying their limitanom, and distrbuting scents ter a ventilaehood or an 44)

enclosed glove box, enclosing and ven~tiatg the toxicity test';a
water bath, and using respirator aprons, safety glassm and

Sediment toxicity evaluations are a critical CoMPx- gloves when handling potentially hazardous sedimeats. SpeI.
- of environmental quality and ecorystem impact assess- cial procedures might be neoessary with radiolabeled test
.0ts, used to meet a variety of reuach and regulatory materials (20) and with materials that a•. or are suspected of 1.I

VOLws being, carcinogenic (19).
A.-2 The manner in which the sediments ae collected. 8.3 Disposal of sediments, dilution water over sedirients,

ýe.chalacterized. and manipulated can greatly influence nd test organisms containng hazardous compounds might
ogreslts of any sediment quality or process evaluation. Ad. special problems. For tests involving spiking sediment:
djling these variables in a sstematic and uniform manner L th known toxicants, removal or degradation of the toxi-
* aid interpreations of sediment toxicity or bioaccumula- t(s) before disposal is sometimes desirubie Disposal of all
on results and may allow comparisons between studies ous wastes should adhere to the requirements and

biow of the Resource Conservation and Recovery Act
amnd any relevant State or local regulations.

& 61 Maintaining the integrity ofa sediment environment .
OWn its rmova,, and tesing i the laboatryis 9. Samplim atd Transport
guemely difficulL The sediment environment is composed 9.1 Sediments have been colklcted for a variety of chem.
d a myriad of mioenviroamenm rdox gradients, and icaj. physica, toxicological and biological investiuations.
dW interacting physicochemical and biolgic kalwCe . These collections have been made with both a series of grab
Uany of these characteristics influence sediment toxicity and sampling devices and core samplers (see Table 2 of Guide
L:-vailabiliy to benthic and l*anktonic organis•n ML"o- D 4823). The advantages and disadvantages of the various
W degradation, and chemical sorption. Any disruption of collection methods have been previously reported (3,4) and
*b environment complicat interptatmions of tcatment ave summarized in Table 1. All sampling methods disturb
dcm causative factol. and in utu comparisos. For the sediment integrity to a degrt. For purposes of sediment

jdiuonal information see Section 9. toxicity evaluations it is important to obtain sediments with
0 as little disruption as possible, to allow for realistic laboratory7 AppWuta evaluations of in situ conditions. Choosing the most appro.

7.1 A vaiety of samplin. dcatuterization, and manipu, pnate sediment sampler for a study will delped on the
Won methods exis3 using different Cquip•mal L e sediment's charcteristics. the efTf-ienq required, and the
oiWe in Sections 9 through 14. study objectives, Several references are- available which

7.2 CaRn-Tea chambers and equipment used to discuss the various collection devicem (3,,•21, 22, V). The
Sand store dilutomn ,am nd stock solutlons should efficiency of these sampers for benthic collections have been
k daned before use. New and uw ample contuirs compared an eeral the ab samplen am less e ienjt
**Wd be wsed followins tb sA (1) oo-lpospe colkaor 0hmn the Comrs but are easier to handle, wor in
&W-,a t *wah. (2) triple wM rie. (3) WAter.mbdbi heavier ses, oft requite fwe peI• oel a ane more
opax solvent wash, (actone followed by peakide grade eastly obtained (21, 23-31).
kune (2. ) (4) watir rm. (5) aid wh (Ouch as 5 % 9.2 The principal disidowupe of dtep umpn varire s
.mnentrted hydrochlocic acki). and (6) triple inse wth common poblems an shallow depth of penetration and
doonted-disltled water. Ailterin this deaning proceduie presence of a shock wave that ttsuls in loss of the dIne
*qMa mult in problem Many organic sol•vts mht leave surface sedimeats Murray sod Murray (32), however. de.
a film that is insuble in wat (Step 3,) A dichomae. cnbetl 8a dred u&able in jvvy " Which quantitatively
" tific ai cleaning solution can Staeray be used in plac samples the top I cmr /sotea ad retins fin materialL
r buth the orpoic solvent a the acd (Sue 3 toug 3X Other rab umpliers thae quatativey amplt sulace

bi it might attack sIlcofe adheiwe. (Sit 9.10 for det1i4 sediments have been dwribed by Grinke (33). The depth
Un aml collection) prIle Of of the

Wa diy flazasMR
g.t Many suaacum can adversely anc bumau sf N OR

dmuare precautions are metaen. w nt oamai o ou u ity Studi f of macrouvertebraw sasaplng effieoq 94th
10 humans (15) ad teommeaded handling procedures of vatiots gab umplr basve pmvided isful tifmnatioa for
Wants (39) should be vWd4 before umts ae begun with samplfin in sediment ut and sedimem quality evaua.
my Cntminant or sedimeat. Health arid falfty pcautiou tiots. The Ebmn druip it the moA ontaouty used
*Ould be considered befoe beliuingl a I sampler for benthic invaeiptlos (.1). Tbe Ekmana' eAli.

1.2 Fitldoollected seimeatu might cootatn a mixture of deacy is limited to Ies ompmcd, 6f.iae wd sediments,
OW hai&n to avoid bumn envse s imsportant. as ame the wret sampl The most comuon, used c•-,e is

ThWct WO, sin con wMit all I rmeri, 4alod suom the K,*.Brinkuwst com. In more resisnt "mimenu the
i*u be minimized by %ch mesas a weah" appropriate Peerse PONAR. and Smait-Mclatm drdges wre ued

puc ve - v e eiay %te wah* equis n or m e e (23) asedn 04 udies of benth mactmavut.
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TABLE 2 Sampling Conhainefs, Preservation Requirements, and 9.5 Corer samplers also have several limitations,~.
HolingTies orSedmen SmP~sAcorers do not work well in sandy sediments-, dredge Su,,,, $0t

Contarrioant Coiltaineri Preservation Holda Tirne or diver-collected material remain the only current alfu Or
P.~t G* Cool. 4*C 14 days tives. In general, corers collect less sediment than~' dPd it

Akalinty P. G Cool. 40C 14 days samplers which may provide inadequate quartite dfor so
Aff~~~rrioniitte P.G Col 8dasm

Sulftae P.G C-00. Ac 28 days studies. Small cores tend to uný-ease bow waves (ta i
sirde P, G Cool. 4*C 28 day disturbance of surface sediments) and comnpamcnthm #0

5teP.6G Cool. 4*C 48 h altering the vertical profile. However, these corers~

N~mNvt P. G Col 0 8dys better confidence limits and spatial information when Q.
NeP. G COOL. 46c 49 h iple cores are obtained (21, 24, 38-41). As shown w

Odam Girease G Cool. 4C 28 dlays Rutledge and Fleeger (42) and others. care must be tacea, lo tC
go -a Carbon P.6G COoA. 6c 28 days subsanipling from core samples. since surface seim 0).S

_____1114% ________________ might be disrupted in even hand-held core collectiOn. t

ChvoMUM V1 P,6 Co000. 4*C 40 h' recommend subsampling in situ or homogenizing p i
Mercury P., G 8 das scin eoesbaeig li
metals, except above P.6 G -6odt

phitiaate. &t0W* CDPut Whn obtaining cores from ýhallow waters 0.
Ofgl1Ortoairornata. extractin mnust ensure that the vessel does not disturb the sedimeU 0

iso~oirone. Polynuclear prior to sampling (30). Most of the studies in the Hie~ od

haloý 01J~~tedemployed grab samplers although box corers (43-4s), grait
hydrocartiorsadS TC oes(4)adhn collection (47-49) methods ane~

Extractanles (Drienols) G. tetfon~lined Cool. 41C 7 days (unltil ported with increasing frequency. For additional information %nt
30 lay (fetracin of various core types see reference USEPA (4). 2

extraction) 9.7 Subsampling. compositing. or homogerization Of sed. 9

Purgawls (hatccartions and G. teflxi-ln.ined Cool. 40C 14 days iment samples is often necessary and the optimal methods 01

aoroabcs) Septua will depend on the study objectives. linportint consider. V%
~Qates(Woet~wi~ 6. ~ne C' ~ations include: loss of sediment integrity and depth profilr v

80rfIonitrale) septumr
OrttioptioSprAti P.6G Cool, 4*C 48 ri changes in chemical speciatior by means of oxidation and 0-

Getoe . teflomn.Jfed Cool. 40C 7 days (unto reduction or other chemical interactions, chemical equilib. 345

30 days (atter rium disruption resulting in volatilization, sorption, v
extractuion desorption; changes in biological activity-, completeam of W-

Phenols P. G cool. 46C 26 day$ mixing; and sampling container contamination. in most 0
Ptiosprorus (lenwentat) G Cool. 40C a studies of sediment toxicity, it is advaintageous to subsampie 10
PhOSOXIonS, tota P. o Cool, V'C 28 days X

Oirhwmtat organic G. afone Cool. 40c 7 days (uritil the inner core are (niot contacting the sampler) simc fthi
CWVX35*m brctlon) area is most likely to have maintained its integrity and depth i

30ay aflterfi profile and not be contaminated by the sampler. Subsample A
exrcir) from the depositional layer of concern, for example, the top

*T*mn from EPA 60044'05- See aleo U $. 1 or 2 cm should be collected with a nonireactive sainplia
* IIf Pot ) r ienii Ao Glass P tool, such as, a polytetrafluoroethvlene-lined calibration ru

brate populations, the sediment corers are the most accurate scoo (50). Samples are frequently of a mixed depth but a
2-cm sample (51) is the most common depth obtained.

samplers. followed by the Ekman dredge, in inost case (21). although depths up to 40) ft have been used in some dredging
For resistant sediments, the PONAR dredge was the most studies. For some studies it is advantageous or necessary to
accurate and the Petersen the least (21). A comparison of composite or mix single sediment samples (16. 50). Compo. '

sampler precision showed the van Veen sampler to be the itsuulycnstothetofvgabamesSbapl
least precise; the most precise were the corers and Ekman are collected with a nonreactive sampling scoop and place

9.4dg Many. of theL, in a nonreactive bowl or pan. The composite sample should
9.4 Mny o the4111 be stirred until texture and color appear uniform.

01' A0~~4 ~ 9.8 Due to the larg volurne of sediment which is often

t~: ~ zc.ian~hed.1iaooW~~A~,.i needed for toxicity or bioaccunulation tests and cheminil
libjtenftpoyethylene, or glass corers (liners) or large analyses, it t ight not be possible to use subsampled corm~

1*corem. The corers can maintain the iutegzty of the because of sample size limitationsi. In those situations, tht
s1dlmnt surface while collecting a sufficient depth. Further- investigator should be aware of the above considerations and
more. the box core can be sub-coredor sectioned at specific their possible affmton test results as they rlate toinfltu
depth intervals, as required by tht study. The box corer, conditions,
unfortunately, is large and cumbersome-, thus, it is difficult to 9.9 Assesment of in situ sedment toxicity or biosccunall
use. Other coring devices which have been succesaftilly used lation is akided by collection and testing of reference and lký
include the percussion corer (34) and vibratory corers 'convol samples. For purposes of this guide, a referenc ft-
(35-37). sediament is deflind asa " edment possessing similar chAnicX'

1142

ALal



to the test sediment but witho it anthropogenic compounds, transport and storage should be in air-tight PITF
nants. Sediment characteristics, such as partict size or gass containers with PTF-lined screw caps. For further

.'wtion and percent organic carbon, should bracket that information on storage requirements for chemical analyses
tea sediment. If there is a wide range of test sediment see Table 2 and EPA, 1982ab.
the rrference sediment characteristics should be in an 10.2 Drying. freezing, and cold storage conditions all

range unless the test species is affected by affect toxicity (17, 64-69). Often the storage time of sedi-
*size. The appropriate ASTM guides for marine and ments used in toxicity tests was not specified and where

twaer invertebrates should then be consulted to deter- specified ranged from a few days (70) to one year (55).
Sthe particle size requirements of the test species. It is Storage of sediments after acrival at the laboratory was

that refernce sediments be collected from the generally by refirigeration at 4"C (S4-56, 5"-62, 67, 70-73),
e aquatic system. located close to, and have sim Significmnt changes in metal toxicity to cladocerans and

rsaca, chemical. and biological characteristics to the test microbial activity have been oberved in stored sediments
*izent In some situations, the reference sediment might (68, 74). Recommended limits for storage of metal-spiked
toxic due to naturally occurring chemical, physical, or sediments have ranged from within 2 days (64) to 5 days (70)

cal properties. For this reason, it is important to also to " days (75, 76). A study of sediments contaminated with
the toxicity of control sediments The reference sediment nonpolar orgnic found that interstitial water storage time

€resultsmight be analyzed as either a treatment or as a did not affect toxicity to polychaetes when samples were
I variable, depending on the study objectivesm For pur- frozen (77). Cadmium toxicity in sediments has been shown
of this guide, a control sediment might consist of natu- to be related to acid volatile sulfide (AVS) complexation
artificially prepared sediments of known composition (78). When anoxic sediments were exposed to air, AVS were

of consistent quality that have been used in prior sedi- rapidly volatilized. AVS is apparently the reactive solid phase
pt to'-icity tests or culturing, and for which baseline data sulfide po that binds metal, thus reducing toxicity. If a

which shows they do not cause toxicity. Control sedi- study objective is to investigate metal toxicity and the
ets have been successfully used in toxicity evaluations sediment environment is anoxic, then exposure to air might

, ). • I • •s reduce or increase toxicity due to oxidation and precipitation
9.10 When collecting sedis_.t grab samples it is impor- of the metal species or loss of acid volatile sulfide

to clean the sampling device, scoop, spatua, and mixing complexation It is generally agreed that sediments to be used
i uls between sample sites. The cleaning procedure can for toxicity testing should not be frozen (17, 67, 69. 70, 75,

Wdow that outlined in Section 7 or the following (53): 1) 79)."imp and water wush, 2) distilled water rinse, 3) methanol 10.3 Although risking changes in sediment composition,
'dam. 4) methylene chloride rinse, and 5) site water nnse. sever studies eleted to freez samples (51, 67, 80-84).
at Wte solvents should be collected in labelled hazardous Fasi-freezing of sediment cores hu, been recommended for

-f containers, chemical analyses; however, this alters sedment structure
mo 9'. 1.1 In most cars the transport conditions for he and profile distortion occurs (42). Freezing has been reported

Pik were not specified in the references reviewed. Whe to inhibit oxidation of reduced iron and manganese com,
onuditions wer specfied, the sediments were usually 1r215 pounds (81). It has also been recommended for stored
ported whole, io both plastic, polyethylene (54-56), wd WMas sediments which are to be analyzed for organics "ad nutn-
pi . 49, S7) .onutaners and transported under refrigeration or eAS (85). c u... i • an .

- mice (4W 49, S1, 57-64) rit " -- I)..

9.12 Collection, transport, storage, and rest chamber ma- Ad4fargm even when stored at in situ
ca composition should t- chosen based on a consider. t1inperatures (I7). Coagulation and precipitation of the
oin of sorption effects, sample composition. and contact humic material was noted when interstitial water was stored

time. For example, in sediments where organics are. of at 4C for more than one week (. Oxidation of reduced
mcncern, brown borosilicate ass conftnemrs with fluoro- arsenic species in pore water of stored sediments waus

hoon plastic lid liners are optimal, while Plastic containers unaffected for up to 6 weeks when samples where acidified
are recommended for metal samples, Polytetrafluoroeth- and kept near O'C, without deoxygenation. When samples
y-w (PTF) or high-density polyethylene containers are were not cidified, deoxygenation was nectssary (89),
-uatively inert and optimal for samples cooamminated with 10.5 In summary, sediments for toxicty rests and chew-
pultiple chemical types. Additionally, poDcrooe cn- Ia analyss are typically refrierated or placed on ice in
i ,hi have been shown not to sorb metal spee (6 polyethylene containers during ftasport. IL in Addition,

tional information on sample containers, peservatio samples ae to be ued fot chemicajl &any then the
4 sonap times and volume requirements, n regards to diem-Sanalyses, am avalable in otr uaanpe docupnro pria container should be used as descibed above,(J4l 10.16).Inmanalysesthese s are availblepnloa c a d oue The stomge conditiou should be rekguatimo at 40C and(3-4 1016). In many case s theem critera are 8 o under anoxce conditions if appropriate (10, 16. 90). It has

W.ucty tet chamber requirements. been shown that sediments can be stored at 4"C for up to 12
itu months without significant alteration in toxicity (91).

Stomp Limits to storage time before swing. therefore, appear to be
10.1 Containers for sorae were generally not specified a function of both sediment and contaminantcamscterisn

sad although it was assumed that the "ontaune were the same as While it is prudent to complete the testing of sediments with
the transport containers, where specified, and were generally a minimum of storage time (probably less than 2 weeks) this
polyethylene (see 9.12). Where s"dimenu contain volatile may not be possible for any number of measo
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11. Collection of Interstitial Water and waters and the literature should be consutedfor 1•

e -ft-fttif information (15, 23, 109, 110). "", fr.

plite by averal method*. .oen - "- 12.2 The moisture content of sediments is measu.

,,no,, 4-21A. equihbrium dfalyiEi fn' general, methods for drying the sediments at 50 to 105*C to a constant

b-eoeey of" relatively large volumes of interstitial water from (23).

i i: sedLiments are limited to either centrifugation (57, 88, 92, 93) 12.3 Volatile matter content is often measured

or squeezing (94-97). Other methods, such as suction (98), and in some cases in addition to, organic carbon

gas pressurization (50), in situ samplers (99), and equilibra- measure of the total amount of organic matter in a

tion by using dialysis membrane or a fritted glag sampler This measurement is made by ashing the sediments

I (100-103), do not produce large quantities of interstitial temperature and reporting the percent ash free dry...,t:

V water. In the case of the dialysis, sufficient time must be 111,112). Although the exact method for ashing the Mu '

* allowed to ensure that the sample has come to equilibrium is Often not specified, the normally accepted t~ e~
with the interstitial water. The suction and dialysis equilib-ý 50 ± SOC (16, 23). • :, ..p .

rnum methods are most useful for laboratory studies. Some 12A4 Carbon fractions which may be of importtaf is

pore water constituents. for example, dissolved orpanic determining toxicant fate and bioavailabllity indudutt j

carbon or dimethylsulfide, might be significantly affected by Organic carbon.(16, 113-115)I dissolved organic cat-b.o •

the collection method (99). Other constituent such .as dissolved inorpanic carbon, sediment cabonate'-,, ...
salinity, dissolved inorpnic carbon, ammonia, sulfide, and tive particulate carbon (116, 17). ReaWv paienk .

"sulfate,, might not be affected by collection methods pro- carbon is that portion which equilibrates with the-,'• .

'" viding oxidation is preventled (99). If sediments are anoxic, phase. IThe organic carbon content of sediments has beeu .

all steps involved in sample processing might need to be measured by wet oxidation which is also useful,..for *4
conducted in inert atmospheres to prevent oxidauon of determination of the organic carbon content of water (118)
reduced Wes (99 104, 105). Organic carbon analyses have also been conducted b7
,;W.liiffterstitial water is collected by centrifugaton and titration (119), modification of the titratioti method (1u0, o

Si 1tration, ten effects on the interstitial chemistriy need to be combustion after rnmoval of carbonate by the addition o'-

considered after centrifUgation. Centrifugation followed by 2 HCl and subsequent drymi (7).

pm filtration yielded similar metal concentrations to dialysis 12.5 Particle sizng of sedimeots can be measured 7
methods (106). However, filtration with glass fiber or plastic numerous methods (15, 121, see Guide D 4822) and the

filters is not appropriate in some cases and has been shown to most effective method is dependent on the particle propertjai

remove nonpolar orisaics (107), Centriflaption at 7600 x g of the sample (122). Particle size distribution is-offt

with glass contact only was shown to be superior to filtration determined by wet sieving (2, 15, 16, 23, 123). Particle iz

* methods (10M) Other studies have produced contrary results, clasm might also be determined by the hydrometer metho.

recommending filtration with polycarbonate filters (9& 108). (124, 12), the pipet method (I1, 126), settling techniqus

" Filtrtion is normally conducted to remove particles with a (127n, X-ray absorption (123, 126) and laser ight scattbaing

0.45-m pore sie however 0,20jim or smaller pore size (128). The pipet method may be superior to the hydrome '

membranes have been recommended (81), Removal of all method (129). To obtain definite particle sizes ror the fia,

bacteria and ooUoka materials might require filter pore sizes material, a Coulter (particle size) counter method might be

of less than 0.2.pm. Immediate collection of interstitial water employed (130-131). This method gives the fraction of

is recommended since chemical changes might occur even particles with an apparent spherical diameter, Aaothe

when sediments am stored for short pei'ods at in situ potential method for detetmining the particle size distrir.

temperatures (87) (see 10.4). tUon of a very fine fraction is through the use of eltrom
microscopy (132). The collection technique for the very fil

IL. Cumcicrltzlo matseals an result in aggregation to lazier coloidal su-

12.1 The chcwerist that have been mo often me- tures (132-135), Comparisons of pticle sizing metboh

suwd in sediments are moisture content, loainc carbon or have shown tat some produce similar results and othe do

volatile matter contnt, d partice ame. Wbon attemptig ot. The differeaces might be attnbued to &frnces in

to chaacteie a seament, quality auanc shoum d always the partkde property being'mrmsed, that is, the Malvea

be addtused (3. 4.14) Sediments by Omthi nature, am VveY LAWe SLur an Elecutroec Particle Counter- are"*
heteroWgWLzs they ahib lgnificant tempo! 3ad spa teMiques, and the hydrophotometer and Sediwraph dME-

heterogesity in the laboratory and in sius. Replicate samples mine sedimentation diameter bhed on particle setditng(1?,

should be analyzed to determine the variance in tediment 136-138). It is preferable to use a method which incorpo(I

chau terstics Wd analytial methods. Sediment c t- prticle etling as a msure, as opposed to srctly sedimae
,iation will epend on the study objectives &ad the coutam- siing.
inanuts of oncenm, however, a minimum set of characweistla 12,6 Various methods have been recommended to &dtWf.

should be included which are know to influence toxieity mine bioeavalble fractios of metals in "ndimcUts (A

and will aid data interpretation: in situ temperatu partile 139-141), One eatraion procedure, cation exchange "

an m di ution moture or intetitial cunr tont pwty, povka infornmaon relvant to metal bioav-sw.it?
alb-iceweiht.orgm aboa(Meaind b dutimor tudes 104Atnrplic x~e ofiron and manpanese, SWd

combustion). pH. Ek Md volatile sulfidae ammonia, and reatve particulae arbon have been impi.ted n

"Catio: cxcl ;.-4 cam.•.ty. Many o the metnods o(dhracir- primary influences on metal tor;'i poents.1 . rdlmt,;U

, .- 4X ̀  ",* : analytil tecniWque, f&r toWil (81, 14,1-144). Measuref,.. - ar,, -,kl - it
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$YS) and divalent metal concentrations associated with mixing toxicants into sediment slurries may be advanta.
* AS extraction provides insight into metals availability in geous. When investigating the source of sediment toxicity or
Wosobc• sediments (78). Easily extractable fractions are interactive effects of sediment toxicants, it is useful to spike

s'dly removed with cation displacing solutions, for ex- both reference and control sediments with the toxicant of
neutral ammonium acetate, chloride, sodium acetate, concern present in the test sediment. Mixing time should be

nitrate salts (145). Extraction of saltwater or calcareous limited to a few hours and temperatures kept to a minimum,
sediments, however, is often complicated by complexation due to the rapid alterations which occur in the sediment's
00 or dissolution of other sediment components (141, physicochemical and microbiolopical charncteistics, which

. Other extutants and associated advantages and disad- thereby alter bioavailability and toxicity. Recalcitrant or-
0 ae have been recently discussed (141, 144, 147, 148). ganics and some metals, for example cadmium and copper,
oe extrctants which have been successfilly used in might be mixed for extended periods without adverse effects
gluations of trace metals in nondetrital fractions of sedi. (see Sections 9 through 12 for additional discussion).
Sts are EDTA or HCI (141, 149, 150). Metal partitioning 13.3 Organic compounds are generally added by means of
W sediments might be determined by using saquential a carrier solvent such as acetone or methanol to ensure that

action procedures whieh fractionate the sediments into they are soluble and that they remain in solution during
gvemal components such as interstitial water, ion exchage- mixing. While organic compounds are generally added in an
de, easily reducible organic and residual sediment compo- organic carrier, metals are generally in aqueous solutions.
lots (93, 148, 151, 152). Unfortunately at this time no one Compounds are also added to watcr overlying sediments and
idbod is clearly superior to the others (147). This might be the compound allowed to sorb with no mixing (71,
'e, in part, to site specific characteristcs which influence 160-167). Occasionally the carrier has been added directly to
*,availability, for example, desorpton and equilibration sediment (52, 82-84, 112, 137, 168-171) and the carrier

evaporated before addition of water. This approach does not
.J2.7 pH is important for many chemicals and can be seem to result in compounds bting sorbed to sediment at the• iasured directly (23) or in a I to I mixture of sediment/soil same sites as dosing under aqueous conditions (172). Word,

to water (1S3. et al. (107) compared several sediment-labelling techniques
_.12.8 Eh measures are particularly important for metal using methylene chloride, ethanol, and glycine as carriers.sociatiou and for detertaining the extent of sediment They, found glycine was supperio when mixed with sediment

ididaton. Redox gradients in sediments often change rap. for 7 days. In most cases, the compound is either coated on• lyover a small depth and are easily disturbed. Care mug the walls of the flask and an aqueous slurry (sediment and
b taken in probe insertion to alow equilibration to =ur water in various proportions) added, or the carrier con-
vhen measuring Eh. These measurements ar potentio. tining mixture is added directly to the slurry. When the
getzic and measured with a platinum electrode relative to a sediment to water ratio is adjusted for optimal mixing,
oAedard hydrogen electrode (23). sediments that are too dense to mix by slurring in water

12,9 Biochemical oxygen demand and chemical oxygen have been successfuy mixed using a rolling mill (72), Other
&mand might Provide useful information in some cases mixing techniques may be used for spiking specific modi-
(13). Sediment oxygen demand mot also be a usefu menu but care should be taken to ensure complete mixing
* dmriptor. howev•er, a wide vaaety of methods exist (9 and analyses of siked compounds run to ensure that
124-10o c " 1alli is uniform in the mixed material. TU use of a

pf2.10 Anaiye of toxicarts in sediments such asnay h p r. water solublcaia su as methanol has little effect
ormed by sadard methods such as those of the EPA (2, on the pationing of nopolar compounds to disolved

13. Soxhlet ext•iation is generally best for organics but olgnic matter at concentrations up to IS% carrier by
depends on extrnction parameters (158, 159I Concentra- volume (173), Another study, however. shows that changes
nows are generally reported on a dry weiht basis, in partitioning of a factor of approximately two, might well

l %occur with 10 % methanol as a cosolvent for anthraceneL3. MSPiitIOUla esorption (174) Thus, caution should be taken to minimize
"13.1 Manipulation of sdments is often required to )ydd the amount of carTn used. The time between the R of

ftisettt material for toxicity tesing and labotory eoP. the compounds and the use of the tet sediment bas been
imut The =n1ipulatiols reviewed in this mcono am: vaable (,47, 0, 72,3,i ,, 111 i, 16k17) and does am
Oing (doin regimes fi r laboratry ad control l. to effect ft • ki avavlabflty of ouaO s (37, 67.
mint mixing sieving for attainment of maximal pWanle 175)
W dilution for corientraiow.adW deteminat 13.4 Highly volatile compounds have been sVOked into
.triates; Ca"oag Air drying and gailz•tion. For diseus. sediments in a similar ma to the less volatile materials
6o of subsamphing. oVaoaung. or bomogenizaton effe•s using cosolvents and mixing in an aqueous slurry by shaking
a9.7. These expenments were tested immediately in covered
' 13.2 SPjr.-The spking method to be used is coatin. ow-through sysems (t0S)I nU on the study oectives. For exmple, when attemptiag 13.5 If a solvent othe than water is used, both a sediment
10 mimic in situ conditions, "ediment cons should be spiked solvent control and a sediment oegative control or reference
by 6 08&aqUeo0us or suspended "ieat solution of Sedemt, or both, must be included in the test. The solvent
ftocaas to the overlying wat column: ot when inveni- conrol must contain the highest cooentration of solvent

dr0edgin effecU or conditions of sediment pernul- proset and must tue solvent from the same bWach used to
wh ew 1011= soptio pm es ame accelemed, make the stock solution (see Practice E 29).
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13.6 Because thej t cAnsenvof the sediments ized to dry weight, by organic carbon content, or
might br. one of the most important characteristics affecting by a centrifugation procedure (172). Small size fat~ons•.•,
the biological availability of contaminants, modifications of characteristic of depositional areas in aquatic sytJ.
the cakn content have been. made in manystudies. ever, sieving of sediments from non-depositional.

d di udotr-witbtd -saa .($ SC 62, obtain the fine fraction might significantly alter the se .j::
although humics, (170) and otherm organics. such as characteristics. The usual sieve w.e for toxicity t~ • .

Carmanure (52) hiv also bees added Such dilutions aHo greater than 500SLm. If sieving is performed it
nhge'the particle composition and the size distribution of done for all samples to be tested including conurl,. .

the particles; thus, results from such experiments should be reference sediments.
interpreted with =ar. The organic carboni content has also 13.11 Mixing of various layers of sediments ihft..
been altered by the use of combustion (14, 52). Combustion in either dilution or enhancement of concelutratioe•L
may alter the type of carbon as well as oxidize some of the sediment quality will be influenced by the depth of
inorganic components thus altering greatly the characteris- depth of biothe activity, contaminant solubity-a..
tics of the sediment. partitioning characteristics, and depth of the contaiai.ý.

13.7 A variety of methods have been used to spike concentration peak which is dependent on historicatctdt,,.eon ý
sediments wt,' metals. The two puincipal categories of ination and sedimentation rates for the stud3y.-f t-
methods are: metal addition directly to the sediment which is Section 10 for additional relevant discussion)... '-,*
mixed and then water added (64,68,176-178Y, and addition 13.12 Another manipulation of sediments for
of the metal to the overlying waters (SO, 166, 179-180). testing is sediment dilution. In order to obtain concenatr
Thorough mixing of spiked sediments has been accom- tion-effect information in solid phase sediment
plished using the rolling mill technique. Eberbacb and evaluations, differing concentrations of the te sedsme -.
gyro-rotary shakers, should be used. Currently, there is little information atra

13.8 Equilibration and mixing conditions vary widely in able on the most appropriate method for dihlting'ts,
spiking studies. The duration of contact between the toxicant sediments to obtain a graded contaminant concentration or
and sediment particles can affect both the partitioning and concerning the methodological effects of such a dilution. A
bioavailability of the toxicant. This effect apparently occurs "clean" noticontaminated sediment should be used as th*
because of an initial rapid labile sorption followed by "diluent" which optimally consists of physicochemieal chb.
movement of the toxicant into resistant sorption sites or in acteristics similar to the test sediment, such as orpmig.
the particle (181-183). Because of the kinetically controlled matter/carbon, particle size, but does not contain elevate •
changes in the patitioning that tuuults in changes in (above bckpmund) levels of the toxicants of concern, Ref,
bicavailability (174, 184-18S), the contact time can be to the preceding sections for relevant information. - -.6
important when spking sediments. Bounds on the sortion 13.13 Many studies of sediment toxicity have ben b ..
time can be estimated from the partition coeffi•ient for the ducted on the elutriate or water.extractable phase (181). TJ
sediment following the calculations in Lakhoff and method was developed to asses the effects of drgein
Morris (182), In addition, it is important to reomi that operations on water quality. Sediments are shaken in site
the quantity of toxicant Spiked might exceed the reconstituted water (I to 4 volume to volume ratio) for L€
comPlexation cpcty of the test sediment sysrtm and mnt in. The water phase 4 then separated from the sediment by
allow "actions to attain equilibrium. These Opeona will centrifuption, followed by filtration of the superoatam
complicate test result interpretation (68 147). through a 0.4D-m filter when conducting some tests, such a

"Waf ftft~~piP~zWI~bf algal growth assays. The filtration step mnay be removed
thatrem olW e before toxicity tW• 1 •depending on the ouwy objectives (see Section 1I Ior

(432. "2, 5-40, 67, 70 il11, 3L 16X 168 170, 17S, 186), interferences).
Sediment samples have been sieved for a vaziety of rasos 13.14 Sediment pollution remediation alternatives mig
including the removal of laWV debris and ston. ýaereby include capping the contaminated sediments with "dewa
increoag the umples bomopl ity ad method sediments. Labortatoy desip of such expelimenit smak .

cabilis the inetaed we of coMUtM ovsM& the vary the deph of both coatamizated sediments and td.
inacrewed case of0( sdiim ba tig &W subm-PliU ad caing asedimtayen sto euateoua msnazutatrspxt
the ability to stWAy WnluWeU of price dzue 0a0s W , by mew of Op b emicil and bNokial (tuWutiol
bioavailability, or contaminant paadtitonjiii Skieqi of mo&. pr reuwF,
teuial to a specific sute fraction migbt aWltr the IosoeMItSioo 13.15 Sometimes sediments have been air died beforte I
or contaminant in the Sediment by, Movial l , kow- (56, 164& 1i-190) but theg sediments have geneally bemn
sorptve rnoaerial used for lahbatouy studio ater some additional manipala-

li~t, tO:Toa',Md ormaic carbon muaoms tend WO, such as 4king sediments with vanous levels o
10 ~ ithflue-gnnedsedmenu (do-is, CIL aa 0contminanti for on matrauton-effec data (I111, 190). Atr

t) due to increased sufface Wea (in reation to twghe of drag woud tmdt im lmss of volatile compounds atd
tWe sam0e) awd s9apsive c.uity. Measuring site frM01ou lht remuk in dwep in the sediment chan•cat•%"
of kess than 63 pm has been mmeu ias onmiaAnt ptUlary ptid size (nse Section 10). The presenm e oBi
sWudAM parulabdty fmr tmh (172, 18n) In mAi u of and aik d6* hme al been shown Wo champe mda
"edment mntWl 0a00a1r6oM, n RI to st 40-,1m1 availabilitad &W om sion (141), ...A
site f.wcoo was superior for desribin maul Nng ia 13.16 Sweihaion of sedimems t% n'iit4• biologc*1 W.,

t,, , ed to "Se m ccahim GCass n a vity has been Perftmed in Z,-f . -, AuWc.iI$ is



oed in most cases (191). Other sterilization techniques have variance (for example, chemical or toxicological), and the
ijcluded antibiotic addition, addition of chemical inhibitors sampling instruments' accuracy and precision. After these
such as HgCI2 or sodium azide, or gamma irradiation. The considerations a sampling design can be constructed which
technique chosen should be contingent on study objectives addresses resource limitations and study objectives.
Antibiotics, such as streptomycin and ampicillin, have bomn 14.3 As stated in previous sections, the methodological
successfuily used in sediment studies (192, 193). Some approach used, such as, number of samples, will be de-
satibiotics, however, are labile and light sensitive, or readily pendent on the study objectives and sample characterissics.
Sid to organic matter. Mercuric chloride appears to be For information on sediment heterogeneity, splitting,
supeior to sodium azide as a bacteriocide. Autoclaving is the compositing. controls, or determining sample numbers,
Weasi desirable method as it causes the greatest alteration to sampler accuracy and precision, and resoure requirements,

the sediments physical and chemical characteristics. In there are a number of references available (4, 10, 21,. K1727
gulies requiring sterility, it is crucial that a sterility control 195, 196).
be incorporated.

15. Report
14. Quality Assunsoc. 15.1 Documenation-The record of sediment collection,

14.1 Quality assurance guidelines (3, 4, 10, 16) should be storage, handling, and nanipulation should include the
followed. Quality assurance considerations for sediment following information either directly or by reference to
modeling. QA.QC plans, statistical analyses (for example, existing documents. Published reports should contain
sample number and location) and sample handling have enough information to clearly identify the methodology used
been addressed in-depth (10). and the quality of the results,

14.2 Sediment heterogeneity signocantly influences 15.1.1 Name of test and investigator(s), name and loca-
studies of sediment quality, contaminant distribution, and tion of laboratory, and dates of starting and ending of
both benthic invertebrate and microbial community effects. sampling and sediment manipulation,
Spatial heterogeneity might result from numerous biological. 15,1.2 Source of control, reference or test sediment.
chemical, and physical factors and should be considered both method for haning, storage, and disposal of sediment,
horizonUaly (such as& the sediment surface) and vertically 15,1,3 Source of water, its chemical characteristics, and a

"it is. depth). Accumulation areas with similar particle size description of any pretratment,
* :ibuuons might yield significantly diflerent toxicity pat. 15.1.4 Methods used for. and results (with confidence
uwms when subsampled (79, 194); therefor an adequate limits) of. physical and chemical analyses of sediment, and
number of replicates should be processed to determine site 15.1.5 Anything unusual about the study, any deviation
variance, When determining site variance one should con- from these procedure manipulations, and any other rele.
ader within sample (that is, subsampie) variance. analyica vant informnation.
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