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ATTACHMENT A
SEAD-4 RI/FS Project Scoping Plan

Nine inserts are provided in this attachment for the SEAD-4 Project Scoping Plan. To update the
SEAD-4 plan, replace the pages in the existing plan with the inserts indicated below. The inserts
are as follows:

In Section 4.0:

Replace page 4-5 with the pages in Insert 1 (pages 4-5 and 4-5a).
Replace page 4-9 with the page in Insert 2 (page 4-9).

Replace page 4-12 with the page in Insert 3 (page 4-12).

Replace page 4-14 with the pages in Insert 4 (pages 4-14 and 4-14a).
Replace page 4-19 with the pages in Insert S (page 4-19).

Replace Table 4-1 with the pages in Insert 6 (Table 4-1).

Replace Figure 4-3 with the pages in Insert 7 (Figure 4-3).

In Appendix E:
¢ Add Insert 8 (response to comments) to the end of the Appendix.

Generic Work Plan

Two inserts are provided in this attachment for the Generic Installation RI/FS Work Plan. To
update the Generic Work Plan, replace the pages in the existing plan with the inserts indicated
below. The inserts are as follows:

In Appendix C:

e Replace the first page of Table C-1 with Insert 9 (Table C-1).
e Replace page C-4 with the page in Insert 10 (page C-4).
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Inserts for Final Generic Installation RI/FS Work Plan.

Please do the following to update the Final Generic Installation Work Plan:

e  Replace pages 3-63 and 3-64 with the package of pages that includes
pages 3-63, 3-64 and Figure 3-4A.

Documentl
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PARSONS ENGINEERING SCIENCE, INC.

Prudennal Cenier - Boston, Massachuserts 02199-7697 - '517) 358.2000 = Fax: (617} §58.2043

October 18 1996

Commander

U.S. Army Corps of Engineers

Engineering and Support Center, Huntsville
Atm: Ms. Richards CEHNC-PM

4820 University Square

Huntsville, AL 35816-1822

Subject: Seneca Army Depot Activity, Addenda to Draft Final RV/FS Project Scoping
Plan for SEAD-4 and Generic Installation RUFS Work Plan

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit revisions to the Draft Final
RIFS Project Scoping Plan for SEAD-4 and the Generic RUFS Work Plan. The revisions are in
response to comments specific 1o these documents provided by EPA on August 16 1996. A
complete submirttal of the SEAD-4 Project Scoping Plan and the Genenic Work Plan was not
prepared in response to these comments. Instead, we have issued revised pages that can be
substituted for the pages currently in the respective documents. As a note, Comment #3 concerns
compliance with groundwater standards for a select number of SVOCs and Pest/PCBs. We are
propasing to modify the existing NYSDEC ASP methods to obtain the lower detection limits as
required. Since we are modifying an existing method, we anticipate receiving requirements for
agency approval. Anachment A includes instructions for updating the SEAD—<4 Scoping Plan and
the Genenic Work Plan.

Parsons ES appreciates the opportunity to provide you with this work plan. If you have any
questions, please do not hesitate to call me at (617) 859-2492.

Sincerely,

Miéhael Duchesneau, P.E.
Project Manager

ce: Mr. Kamal Gupta, NYSDEC
Ms. Carla Struble, USEPA
Mr. Randall Battaglia, CENAN
Mr. Stephen Absolom, SEDA
Mr. Keith Hoddinott, AEHA
Mr. Harry Kleiser, USAEC
Mr. Don Williams, CEMRD

Attachment
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ATTACHMENT A

SEAD-4 RUFS Project Scoping Plan

Nine mserts are provided in this attachment for the SEAD~4 Project Scoping Plan. To update the
SEAD-4 plan, replace the pages in the existing plan with the inserts indicated below. The mserts
are as follows:

In Section 4.0:

e Replace page 4-5 with the pages in Insert 1 (pages 4-5 and 4-5a).
Replace page 4-9 with the page in Insert 2 (page 4-9).

Replace page 4-12 with the page in Insert 3 (page 4-12).

Replace page 4-14 with the pages in Insert 4 (pages 4-14 and 4-14a).
Replace page 4-19 with the pages in Insert S (page 4-19).

Replace Table 4-1 with the pages in Insert 6 (Table 4-1).

Replace Figure 4-3 with the pages i Insert 7 (Figure 4-3).

In Appendix E: :
e Add Insert 8 (response to comments) to the end of the Appendix.

Generic Work Plan
Two inserts are provided in this attachment for the Generic Installation RUVFS Work Plan. To

update the Genenic Work Plan, replace the pages in the exasting plan with the inserts ndicated
below. The mserts are as follows:

In Appendix C:
= Replace the fixst page of Table C-]1 wrth Insert 9 (Table C-1).
e Replace page C-4 with the page in Insert 10 (page C-4).

DHSead-49-9ltr.doc
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ID:B17 853 2045 PAGE

Response to Comments for
Draft SEAD 4 Project Scoping Plan
for Performing a CERCLA Remedial Investigation/
Feasibility Study (RUFS) at the Munitions Washout
Facility and Leach Field
and
Generic Installation RI/FS Workplan

SEAD 4 - PROJECT SCOPING PLAN

Comment #9

Response #9

Comment #13

Response #13

Comment #14

The intent of this comment is to ensure that the surface soil samples that
are designated as “clean” after Level II analysis are wuly “clean” by
having a small percentage of these “clean” samples submitted for Level
IV analysis. It appears that the most contaminated soil samples will
already be analyzed twice, by both Level IT and Level IV analysis, and
this comment only suggest that in addition to submitting the most
contaminated soil samples for two analyses, a small percentage of the
“clean” samples be submitted as well.

Agreed. In order to address the potential for false negatives in the
chromium screening results, the SEAD-4 RI/FS Scoping Plan has been
amended so that a small percentage of the “clean” samples are submitted
for Level IV analysis. The changes were made to pages 4-5, 4-9, and 4-
19. Table 4-1 was also updated.

Although Parsons ES agreed with this comment and responded that the
sample locations for SW/SD 449, SW/SD 4-50, and SW/SD 4-51 would
be mcluded on Figure 4-2, a revised version of Figure 4-2 has not been
provided.

Acknowledged. The response to comment letter incorrectly stated these
three surface water/sediment sample location IDs as SW/SD4-49,
SW/SD4-50, and SW/SD4-51, however, the samples locations were
added to the Figure 4-2; their numbers are SW/SD4-53, SW/SD4-54,
and SW/SD4-55. Figure 4-2 was revised and the recommended sample
locations are shown on the revised figure. Therefore, no change was
made to Figure 4-2.

Parsons ES has discussed their rationale for not including paired or
bedrock wells in order to evaluate the vertical extent of potential
groundwater contamination. Chemical data acquired at SEAD-25 and
the Ash Landfill is cited as evidence that the potential for vertical
transport of contaminants is low. It should be noted that contamination
was present in bedrock wells at the Ash Landfill. Given that
groundwater sampled from existing overburden monitoring wells at this
SEAD are contaminated with inorganics and SVQOCs, bedrock or paired
wells are appropriate. A limited number of such wells will confirm the

S/
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Response #14

ID.8517 853 2045

presence or absence of contamination in bedrock and define vertical
gradients.

Agreed. To address the potential for impacts to the bedrock aquifer and
w define vertical gradients, 5 shallow bedrock wells were added to the
SEAD-4 RUFS Scoping Plan. These five wells will result in 5 paired
wells each consisting of one till/weathered shale well and one shallow
bedrock well. Pages 4-12, 4-14, and 4-19 and Figure 4-3 were amended.
Table 4-1 was also updated.

GENERIC WORKPLAN

Comment #3

Response #3

EPA disagrees with SEDA’s response provided. Standard analytical
methods are available that provide quantitation limits that meet or are
lower than the required MCLs. It would not involve a R&D program to
achieve these goals. For example, EPA Methods 525 and 505 (most
recent revisions) each have MDLs which are lower than the MCLs for
hexachlorobenzene, benzo(a)pyrene, Aroclor 1254 and Aroclor 1260.
When planning the RI, all parties involved agreed with the rationale that
MCLs would be achieved by the selected method, as is the case for the
volatile organics. For example, the NYSDEC protocols have CRQLs
which exceed the MCLs for certain volatile organic compounds, thus all
parties involved agreed that Method 5242 would be utilized when
demonstrating compliance to the MCLs. Thus, Method 524.2 has been
incorporated into the project. It is inconsistent to apply this rational to
only one group of parameters when this approach is valid for all
compounds affected.

Agreed. The analytical methods currently being used for the RI
programs at SEDA will be modified so that the detection limits will

. ensure compliance with groundwater standards, i.e., MCL and NYSDEC
- GA. We are currently formalizing these modification with our

laboratory subcontractor, Inchcape Testing Service, and will provide
these changes to EPA for review. These modifications include both
SVOC and Pest/PCB NYSDEC ASP methods.

To address the issue of compliance groundwater standards, we have
developed a table (Attachment 1) that compares the list of standards for
the groups of chemical parameters (VOCs, SVOCs, Pest/PCBs,
herbicides, nitroaromatics) tw the analytical reporting limits. Currently,
VOC compliance with ARARs for groundwater is met using the EPA
Method 525.2 (for drinking water) and we are not preparing to modify
this method. Herbicide compliance is met using the EPA 8150 Method
Nitroaromatic compliance is met using EPA Method 8330. A draft
version of this table was provided to EPA and NYSDEC for review at
the September 17 and 18 RAB meeting.

We have discussed the issue of meeting all SVOCs and Pest/PCB
groundwater standards with Inchcape Testing Services (ITS), formerly

PAGE
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Comment #7

Response #7

Aquatec Laboratories (the contracted lab for this program). We believe
that these standards are best met by modifying the existing CLP
methods. ITS have done this modified method for the Navy Clean I and
IT Programs and have also adapted it for use with private cliems. ITS
has also used the modified PestPCB ASP method to obtain lower
detection limrts for these compounds. We discussed the use of EPA
Methods 525 and 505, but these methods would add considerable
analytical expenses to the project. ITS is confident that the modified
SVOC and Pest/PCB ASP methods will meet the necessary analytical
requirements without the use of other drinking water methods (525 and
505). Also, by using the modified ASP methods for SVOCs and
Pest/PCBs we would be able to maintain our current list of compounds
in our SEDA chemical data base, as the list of compounds for the
drinking water methods is different than those for ASP methods.

The modified SVOC and PestPCB ASP Methods would result in a 10-
fold reduction of our current detection limits. We will solicit from ITS,
the SOPs for the two modified methods, and will submnt any
documentation that will be required for approval of these modifications
to both EPA and NYSDEC. We propose that the two SVOCs
(hexachlorobenzene and pentachlorophenol) be added to the Pest/PCB
analysis since these compounds are easily detected with an electron
capture (EC) detector. Ar MDL study would be performed to
demonstrate that this method could provide the necessary reporting
limit

We would request that EPA and NYSDEC provide a description of
requirements that will need 10 be submitted by ITS to secure approval of
these modified methods. Upon approval of this approach, the necessary
information will be provided as an addendum to the Generic Installation
RUFS Work Plan.

The intent of the original EPA comment was to define the appropnate
NYSDEC ASP deliverables package to use when reporting data acquired
from non-CLP SOW methods. The appropriate terminology is Category
A and Category B. Category A is defined as a summary of reported
results whereas Category B is defined as a full data package which
includes raw data, calibration information, surrogate and MS/MSD %
recoveries, etc. These definitions have been confirmed with NYSDEC
staff. For additional information, contact Mr. Amit Chakraborti at (518)
457-3252 of NYSDEC. Thus, a Category B deliverables package is
warranted when reporting data acquired by a non-CLP SOW method,
such as SW-846 M.8330, M.8150 or Method 524.2. This type of
package will enable validation to be performed by the SOPs specified in
Section 9.2.4, page C49.

Agreed. The use of NYSDEC deliverable packages Category A and
Category B has been modified in the text of the Generic Work Plan. The
changes were made to page C-4 in the Generic Work Plan.

77286
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Comment #12d The agreed upon correction has not been performed on Table C-1, Part
I, #5 and 6.

Response #12d Agreed. The recommended text has been changed on Table C-1, Part [1
of the Generic Work Plan.

D#15\comments\scad4\rifs.doc
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PARSONS ENGINEERING SCIENCE, INC.

Prudential Center « Boston, Massachusatts 02199-7697 « (617) 859-2000 « Fax: (617) 859-2043

November 19, 1996

Ms. Dorothy Richards
CEHND-PM-EOQ

U.S. Army Corps of Engineers
Huntsville Division

4320 University Square
Huntsville, Alabama 35807-4301

SUBJECT: Response to Commments and Revised Pages for the Final Project Scoping Plan for
Performing a CERCLA Remedial Investigation/Feasibility Study (RI/FS) at the
Mumitions Washout Facility (SEAD-4)

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit this response to Army comments
and revised pages for the Final Project Scoping Plan for performing a Comprehensive Environmental
Responsibility, Compensation and Liability Act (CERCLA) Remedial Investigation/Feasibility Study
(RI/FS) at the Munitions Washout Facility (SEAD-4) at the Seneca Army Depot Activity (SEDA),
located in Romulus, New York. This work was performed in accordance with the Scope of Work
(SOW) for Delivery Order 0041 to the Parsons ES Comtract DACA87-92-D-0022. Only the revised
pages of the Scoping Plan have been provided under separate cover to Ms. Carla Struble at EPA. and
Mr. Kamal Gupta at NYSDEC. We have not provided the Army comments to EPA or NYSDEC.

Parsons ES appreciates the opportumity to work with the USACE on this important project and Jooks
forward to a contimued relationship on this and other projects. Please feel free to call me at 617-859-

2492.
Sincerely,

PARSONS ENGINEERING SCIENCE, INC.

Y, Q«%/& & M ok

Michael Duchesneau, P.E.
Project Manager

cc: Mr. Steve Absolom, SEDA
Mr. Randall Battaglia, CENAN
Mr. Keith Hoddinott, USACHPPM (Prov.)
Mr. Harry Kleiser, USAEC
Mr. Don Williams, USACEMRD
Mr. Kamal Gupta, NYSDEC
Ms. Carla Soruble, USEPA
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Response to Army Commeats for
Draft Final Project Scoping Plan
Remedral Investigation/Feasibility Study
for Mumttions Washout Facility, SEAD-4
at Seneca Army Depot Activity, Romulus, NY

Page 3-37, Sec 3.1.1.4. The groundwater investigation discussion
compares levels of metals in groundwater to regulatory levels only, and
does not address narurally occurring backeround levels. Please include a
discussion of groundwater backgroumd values and how the detected metals
compare thereto. Without such a comparisom, the statement that
groundwater has been impacted by metals is not really valid.

Agreed. Since there is only one background well at this site only direct
comparisons between this well and existing wells can be made.
Comparison of the concentration of metals in the background well with
those m downgradient wells shows that in most instances where NY
AWQS Class GA values are exceeded, one or more downgradient wells
exceeded the concentration measured in the background well. This holds
true for antmony, beryllium, cadmium, iron, manganese, and sodium. As
a note, iron and manganese concentrations in the background well also
exceeded the applicable groundwater standards. This text has been added
to page 3-38 of the Scoping Plan. At SEDA, no base-wide background
groundwater database has been established because the regulators have
wanted site-specific background wells.

Page 340, Sec. 3.1.2.1. Some of the fate and transport imformation
provided is not very site specific. For example, the second paragraph of
this section discusses how salts oxidize to metallic oxides during
explosives burning and goes on to discuss fare and transport of the oxides.
This isn’t relevant to the washout activities conducted ar the site. Fate
and transport information provided should be relevant to contarmimants
and conditions at the site,

Agreed. We do agree that once the RI has been completed and the
disposidon of the chemicals at the site has been completely determined,
that the RI will contain only fate and transport information that is relevant
to the impacts and conditions at the stte. And, in response to this
comment, we have deleted the semtence on salts oxidizing to metallic
oxides during explosives burning. Generally, we believe that it is
appropriate that the descriptions in the Scoping Plan provide a wide range
of fare and transport characteristics for the chemicals prior to completing
the remedial -investigation, after which the fate and transport
characteristics for the chemicals will be finalized.
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Comment #3

Response #3

Nebelsick -

Comment #

Response #1

Comment #2

Response #2

General. The scope should address the potential for pink/red wastewater
from TNT operations (a RCRA K047 listed waste) to be present, and how
it will impact IDW disposal should TNT be detected in areas to where the
wastewater may have been discharged.

Agreed. The Scoping Plan is designed to address that presence of
pink/red wastewater from TNT operations with analysis of npitrate and
explosives, specifically TNT by method 8330. If pink/red wastewater is
discovered during the investigadon, IDW disposal will be in accordance
with the requirements for K047 waste under RCRA. As a note, no pink
water has been discovered during the EST and RI investigations at SEDA.

Page 4-4, Sec. 4.2.3. The soil investigation program clearly identified
contanunants of concern that were detected during the ESI. Based on this
information and site history analyses beyond what was previously detected
would not be necessary. Paragraph 4.2.7 describes the analytical program
that expands the analyses above and beyond what was found during
previous invesfigations. Provide justification for amalysis of volatile
organics, pesticides and cyanide.

Agreed. Although, the ESI did not identufy volatile orgamics, pesticides,
and cyanide as primary constituents of concern at the site, low
concentrations of several of these compounds were found (Table 3-2 in the
Scoping Plan). Regulators have not allowed the Army to reduce the list of
core constituents. The risk assessment requires that a comprehensive
database be establisbed thar includes orgamics and inmorgamics. This
database is then screened or reduced as the first step since only a small
number of samples were collected as part of the ESI the RI would provide
the necessary database to use for the risk assessment. No change was
made to the text. Becanse the risk assessment evaluates the cumulative
effect of the constituents found on-site, even the compounds were found at
low concentrations must be included in the risk assessment to properly
evaluate risk at the site. :

Page 3-37, General. Some of the resuits from the previous groundwater
investgation were J flagged and some results were right at or just above
NYSDEC GA standard. Based on previous investigations (at other sites)
conventional groundwater sampling may produce turbid samples that may
greatly impact metal results. Recommend use (and discussion) of a low
flow pump for sample collection.

Agreed. Collection of low turbidity groundwater samples is a priority of
the groundwater sampling program, and a low-flow sampling procedure is
currently in use for the RIs at SEDA. The Generic RUFS Work Plan
describes the low-flow procedure (Appendix A, Section 3.6.5) that was

designed based on EPA Region II guidance. To ensure that low rbidity
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Forget

Comment #1

Response #1

Comment #2

Response #2

samples are collected, the wells will be purged with a surge block and
purged using a peristaltic pump sin glow flow at the end of the
development process to remove all of the silt and clay from the wells.
Then, low-flow sampling (as low as 8§0-100 ml/min.) will be performed
with a submersible pump, such as a bladder pump. No change was made
to the text.

Risk Assessment. I had significant comments on the draft version of this
document on 4 November, 95. The responses are not included in the
appendix with the rest of the responses to comments. To my knowledge,
no other responses have been provided. Please address my previous
comment (attached) to justfy further action at this site.

Agreed. We apologize for the fact that responses to your comments were
not included in the Draft Scopmng Plan for SEAD-4. As you requested,
your previous commext is addressed below.

Risk Assessment. Considering the minimum contimination detected in
previous investigations, I do not concur with the proposed field effort at
the mumrtions washout facility leach field.

According to the text, the only contamination that appears to be of
potential concern is metals. Although the concentrations of metals
occasionally exceed the TAGM risk based levels, it is highly likely that
these detected metals are background. Risk management decisions on the
site should be made omly on site related comtaminamts. Therefore, a
background comparison should be made, and then a screening level risk
assessment. It is very likely if this were done, it would be concluded that
the site posses no excess risk, and no further action is required.

Disagree. A rationale for additional investigation of this site 1s provided
below. The results of the chemical analyses at SEAD-4 indicate that
several media have been impacted by constituents that exceed applicable
guidelines. Metals, such as antimony (max 96 mg/kg; TAGM 5 mg/ks),
copper ( max 3,410 mg/kg: TAGM 25 mg/kg), chromium (max 4,870
mg/kg; TAGM 24 mg/kg) and zinc (max 1,010 mg/kg; TAGM 90 mg/ksg),
were found at concentrations above their respective TAGMs in soils.
Several SVOCs exceeded their respective TAGM values in soils as well.
Groundwater at the site was also found to be impacted (i.e., seven metals
were found at concentrations above their respective GA groundwater
standards). Sediment was also found to be impacted by SVOCs,
pesticides, PCBs and metals. Based upon these dara it was agreed
between the Army and EPA to pursue a more comprehensive investigation
and evaluation.

Ko\seneca\comments\seadf\arny0996.doc
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Nebelsick

Comment #1

Response #1

Comment #2

Response to Armry Comments for
Draft Project Scoping Plan
Remedial Investigation/Feasibility Study
for Munitions Washout Facility, SEAD~4

Seneca Army Depot Activity, Romulus, New York

General. Based on past data collection and the known extent of
contarmnation, the sampling program appears to be excessive. The
primary contamunant of concern for this site were metals. Six soil borings
to determine background concentrations is not sufficient. With all of the
soil data available from other SEAD sites it would seem that a
prelimmary risk assessment should be performed to determune actual
contaminants of concern. The preliminary RA. could also determine levels
that may require further action. From this risk screening a more focused
investigation could be performed.

Disagree. Currently, there is no provision or guideline for performing a
preliminary risk assessment on CERCLA. sites prior to collecting all the
necessary data needed to determine the maxdmum source area
concentrations and the full extent of the impacts at the site. Although this
has been proposed it has not been formally presented to the reguiators as
an altermative to using the New York State derived soil screenming
guidelines, the TAGMs. Also, because the risk assessment performed for
the remedial investigation evaluates the cumulative effect posed by all of
the constiments found on the site, EPA has in the past required the same
analyses proposed for SEAD-4. No changes have been made to the texa
of the Scoping Plan. Based on the available data, the Army and the
regulators do not believe that the full extent of mpacts from the chemicals
of concern (i.c., metals, etc.) has been determined for the site. The
proposed sampling program is appropriate given the EPA’s past
analytical requirements.

To determmation if soils have been impacted by metals, a comparison is
made with NYSDEC TAGMs, or background soil concentrations
established from a large data base at SEDA. The background
concentrations for all sites a2t SEDA are derived from the background soil
database, which contained 57 soil samples collected from 25 ESI and four
RI sites. In instances where the NYSDEC TAGMs allow consideration of
both 2 TAGM and a soil background concentration, the higher of the two
values is used for the comparison. In this way, the natural background
soil concentrations are factored into the evaluation as to whether the soil
has been impacted.

Page 34, Para 1. This paragraph identified that no sampling was
performed in Indian Creek. Provide information on why this was not done
during the PA/SI. Also, the location of Indian Creek and Indian Creek

Road was not listed on the Figures. Clarify.

PAGE
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Response #2 Agreed. No sampling was performed in Indian Creek as part of the
SEAD-4 ESI because the reported release was uncovered during the
records review phase of the ESI. The field program was conducted
following the records review as directed by our SOW. The information
obtained during the records review was discussed with the Amy. It was
felt that this information would be mcluded during the RI rather than
modifying the existing SOW and revising the EPA approved workplan.
Also, the Final Project Scoping Plan for SEAD-4 contamns a map (Figure
4-2 continued) that shows Indian Creek and its sampling locations, and
Indian Creeck Road. No change was made to the Scopiag Plan text.

Comment #3 Page 3~4, Para 2. Therc does not appear to be a clear rationale for
detection of various contaminamts at this site. From historical data, the
primary contaminants of concern would have been explosives and select
metals (1.e. bariam, lead, mercury, cadmium and selentum). For the most
part, these contaminants were not detected. Provide rapbomale for
additional investigation of this site.

Response #3 Agreed. The results of the chemical analyses at SEAD-4 mdicate that
several media have been impacted by constitnents that exceed applicable
guidelines. Metals, such as antirnony, copper, chrominm and zinc, were
found at concentrations above their respective TAGMs. SVOCs exceeded
their respective TAGM values in surface soils. Groundwater at the site
was also found to be impacted (i.e., seven metals were found at
concentrations above their respective TAGMs). Sediment was also found
to be impacted by SVOCs, pesticides, PCBs and metals.

Comment #4 Page 3-8, General. Located in the north~central portion of this figure was
a circle labeled GW4-1. Provide clarification on its identfication and
purpose.

Response #4 Agreed. The circle labeled GW4-1 is a vertical pipe that was found to be

located directly to the north of the suspected leach field. It is referred to
as 4PIPE in the text on page 3-38 of the Final Scoping Plan for SEAD-4.
The label for the vertical pipe, which now reads GW4-1, has becn
changed to 4PIPE on Figure 3-3.

Comment #5 Page 3-63, Para 3.1.3. The second bullet speculates that past land use or
operations at the site may have released pesticides, PCBs and SVOCs.
This statement needs justification since the PA/SI did not find
considerable amounts of these contaminants.

Response #5 Agreed. The justification for the statement is given in Section 3.1.1.4,
Results of Chemical Analyses. These compounds were found i selected
media on the site, and for reasons identified in Response #3 and Response
#7, the RUFS proposes 1o investigate the source areas and extents of these
impacts. The statement speculates that pastlanduseoropcrauonsauhe
site may have released” constituents because they were found in media
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Comment #6

Response #6

Comment #7

Response #7

Comment #8

Response #8

that was investigated. The source of these components is not known. No
change was made to the text of the SEAD-4 Scoping Plan.

Page 4-2, Par 42.3. The second bullet identified three new potential
release areas. This reviewer was not clear who and when these new sites
were identified. The PA/SI should have idenrified all potential release
points. Snbsequenty, if these sites were identified durmg the field
investigation, management should have been notified to determine if the
sampling plan needed modifications to account for this additional
information. Also provide justification for the comtaminams of concem
selected for analysis.

Agreed.  The three new areas were idemtified through personal
communication with former SEDA employees that was obtained as part of
the data records review which was the first tank of the ESI. The field
program was conducted following the records review as directed by our
SOW. The mformation obtamed during the records review was discussed
with the Army. It was felt that this informarion would be included during
the RI rather than modifying the existing SOW and revising the EPA
approved workplan. See the Response #4 above for justification for the
proposed analyses. No change was made to the SEAD~4 Scoping Plan
ext.

General. Recommend critical contaminant concentrations be identified on
a Figure thar helps justify the need for additiopal samples. The site
appears to have several locations defined yet additional samples are stll
being collected to further define the area.

Disagree. The critical comtaminant concentrations are provided in the
tables. The data is shown along with the critical contamimant
concentrations to allow the reader the ability to review the data and
perform the comparisons to locate the samples that exceeded the guideline.
To add this information to the site map would make these maps
unreadable and confusing. If this is critical requirement for the Army then
this data can be added 1o the site maps in the RI report to be prepared.

Page 4-4, 42.3.1. The third paragraph makes reference to analytical
levels. EPA reference EPA/540/G-93/07] describes the new approach for
two descriptive data categories; 1) screening data with definitive (off-site)
confirmation and 2) defrmtive (off-site) data. These data categorics
replace reference to analytical levels. Clarify.

Acknowledged. We are aware that new data catcgories exist (EPA
540/G-93/071), however, o ensure that the SEAD-4 Scopmg Plan is
consistent with the Final Generic Work Plan, which cites the different
analytical levels, these levels were retained in the SEAD-4 Scoping Plan.
No change was made to the SEAD~4 Scopmg Plan text.
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Comment #9

Response #9

Commment #10

Response #10

Comment #11

Response #11

Comment #12

Response #12

Page 4-10, 4.2.5. The sixth paragraph identified an additional monitoring
well to the northeast of the site to supplement the existing background
monrtoring well. This reviewer could not locate this monitoring well on
Figure 4-3. Also, provide rationale for an additional background well.

Agreed. The well (MW4-12) is located approximately 300 feet due north
of Building 2079, Steam Generation Building in the final SEAD-4
Scoping Plan.

In our opinion the relatively large size of the site requires that a second
background well be installed which will provide two types of data. First,
it will help define the somewhat unclear groundwater flow directions near
the suspected leach field (Figure 3-7). Second, it will provide background
chemical data for this region of the site. Also, the EPA has commented
that a background well mn this location would also help to evaluate if
operation of the suspected leach field resulted in any groundwater
mounding and comtaminant transport m an upgradient direction. No
change was made to the text.

Page 4-17, 4.2.7. Provide justfication for analysis of volatile organics,
semi-volanle organics, pesticides, PCBs, and cyamde. This was not
identified duning the historical search nor were they prevalent during the
initial investigation. Based on previons investigations and site history
additional analyses are not justified. This reviewer recommends that a
meeting or conference call with management and regulators take place to
clarify the required analyses.

Disagree. See Respanse # 3 above.

General. Recommend that the Figures include groundwater flow
directions. This may assist the reviewer in determination of additional
monitormg wells ctc.

Agreed. The groundwater comtours and the flow direction 1s indicated in
Figure 3-7 of the Scoping Plan. This map can assist the reviews in
determination of addidonal monitoring wells. No change was made to the
text. ‘

General. Clarify the number of sampling rounds performed on the
monitoring wells. Typically, a minimum of three quarterly events is
necessary to draw adequate conclusions. It was not clear this reviewer the
amount of data collected to date from these wells.

Agreed. The wells were sampled one time for the previous ESI. Two
ground water sampling rounds are proposed for the SEAD-4 RI. The
10th paragraph of Section 4.2.5 states that two separate rounds of
groundwater sampling will be performed. No change was made to the
text.

PAGE
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UEbL-31-39b L1:4% FROM:PARSONS ENG. SCIENCE ID:6817 853 284>
Forget
Comment #1 General. Considering the minimum contamination detected in previous

Response #1

investigations, | do not concur with the proposed field effort at the
munitions washout facility leach field.

| ud

A

LD/ D

According to the text, the only comtammation that appears to be of
potential concern is metals. Although the concentrations of metals
occasionally exceed the TAGM risk based levels, it is highly likely thar
these detected metals are background. Risk management decisions on the
sit¢ should be made only on site related contaminants. Thercfore, a
background comparison should be made, and then a screening level nisk
assessment. It is very likely if this were done, it would be concluded that
this site possess no excess risk, and no further action is required.

Disagree. In general, we understand the reasons for your position
regarding the impacts detected in the previons investigadon, but the
decision to perform these investigation is not entirely ours. EPA has been
adamant that the site be investigated m Rl due to the presence of metals,
SVOCs, and explosives (at the pond). Also, there is still some question as
to the location of a leach field. And, the Rl will investigate the reported
relcase of contamimants directly into Indian Creek. All of these are
reasons why EPA and NYSDEC are requiring this work. Specific
examples are presented in responses #1 and #3.

k:\sencca\comments\scadfarmy 1295.doc



Inserts for Final Generic Installation RI/FS Work Plan.

Please do the following to update the Final Generic Installation Work Plan:

»  Replace pages 3-63 and 3-64 with the package of pages that includes
pages 3-63, 3-64 and Figure 3-4A.

o\

O

Documentl



PARSONS ENGINEERING SCIENCE, INC.

Prudential Center « Boston, Massachusetts 02199-7697 « (617) 859-2000 ¢ Fax: (617) 859-2043

October 18,1996

Commander

U.S. Army Corps of Engineers
Engineering and Support Center, Huntsville
Attn: Ms. Richards CEHNC-PM

4820 University Square

Huntsville, AL 35816-1822

Subject: Seneca Army Depot Activity, Addenda to Draft Final RI/FS Project Scoping
Plan for SEAD-4 and Generic Installation RI/FS Work Plan

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit revisions to the Draft Final
RI/FS Project Scoping Plan for SEAD-4 and the Generic RI/FS Work Plan. The revisions are in
response to comments specific to these documents provided by EPA on August 16 1996. A
complete submittal of the SEAD-4 Project Scoping Plan and the Generic Work Plan was not
prepared in response to these comments. Instead, we have issued revised pages that can be
substituted for the pages currently in the respective documents. As a note, Comment #3 concerns
compliance with groundwater standards for a select number of SVOCs and Pest/PCBs. We are
proposing to modify the existing NYSDEC ASP methods to obtain the lower detection limits as
required. Since we are modifying an existing method, we anticipate receiving requirements for
agency approval. Attachment A includes instructions for updating the SEAD-4 Scoping Plan and
the Generic Work Plan.

Parsons ES appreciates the opportunity to provide you with this work plan. If you have any
questions, please do not hesitate to call me at (617) 859-2492.

Sincerely,

SCIENCE, INC.

Michael Duchesneau, P.E.
Project Manager

cc: Mr, Kamal Gupta, NYSDEC
Ms. Carla Struble, USEPA
Mr. Randall Battaglia, CENAN
Mr. Stephen Absolom, SEDA
Mr. Keith Hoddinott, AEHA
Mr. Harry Kleiser, USAEC
Mr. Don Williams, CEMRD

Attachment

D#Sead-4/10-18ltr.doc
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ATTACHMENT A
SEAD-4 RI/FS Project Scoping Plan

Nine inserts are provided in this attachment for the SEAD-4 Project Scoping Plan. To update the
SEAD-4 plan, replace the pages in the existing plan with the inserts indicated below. The inserts
are as follows:

In Section 4.0:

Replace page 4-5 with the pages in Insert 1 (pages 4-5 and 4-5a).
Replace page 4-9 with the page in Insert 2 (page 4-9).

Replace page 4-12 with the page in Insert 3 (page 4-12).

Replace page 4-14 with the pages in Insert 4 (pages 4-14 and 4-14a).
Replace page 4-19 with the pages in Insert 5 (page 4-19).

Replace Table 4-1 with the pages in Insert 6 (Table 4-1).

Replace Figure 4-3 with the pages in Insert 7 (Figure 4-3).

In Appendix E:
¢ Add Insert 8 (response to comments) to the end of the Appendix.

Generic Work Plan

Two inserts are provided in this attachment for the Generic Installation RI/FS Work Plan. To
update the Generic Work Plan, replace the pages in the existing plan with the inserts indicated
below. The inserts are as follows: .

In Appendix C:

/,® Replace the first page of Table C-1 with Insert 9 (Table C-1).
\/ e Replace page C-4 with the page in Insert 10 (page C-4).

D#Sead-4\9-9ltr.doc



PARSONS ENGINEERING SCIENCE, INC.

Prudentiai Center ¢ Boston. Massachusetts 02193-7697 « (6171 859-2000 » Fax: (617) 852-2043

July 18, 1996

Commander

U.S. Ammy Corps of Engineers

Engineering and Support Center, Huntsville
Attn: Ms. Richards CEHNC-PM

4820 University Square

Huntsville, AL 35816-1822

Subject: Seneca Army Depot Activity, Addenda to Generic Installation RI/FS Work
Plan

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit revisions to the Generic RI/FS
Work Plan. The revisions are in response to comments specific to the Generic Work Plan provided
by EPA (on May 10 1996) that were grouped with comments on the Project Scoping Plans for
SEAD-4 and SEAD-12, even though the Generic RI/FS Work Plan was finalized in December
1995. A complete submittal of the Generic Work Plan was not prepared in response to these
comments. Instead, we have issued revised pages that can be substituted for the pages currently in
the Generic Work Plan (Instructions are included in Attachment A).

Parsons ES appreciates the opportunity to provide you with this work plan. If you have any
questions, please do not hesitate to call me at (617) 859-2492.

Sincerely,

PARSONS ERING SCIENCE, INC.
/% e
Michael Duchesneau, P.E.

Project Manager

cc! Mr. Kamal Gupta, NYSDEC
Ms. Carla Struble, USEPA
Mr. Randall Battaglia, CENAN
Mr. Stephen Absolom, SEDA
Mr. Keith Hoddinott, AEHA
Mr. Harry Kleiser, USAEC
Mr. Don Williams, CEMRD

Attachment

D#15
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ATTACHMENT A

Nine inserts are provided in this attachment for the Generic Installation RI/FS Work Plan. To

update the Generic Work Plan, replace the pages in the existing plan with the inserts indicated
below. The inserts are as follows:

In Appendix A:
\ /}leplace pages A-6 and A-7 with the pages in Insert 1 (page A-6 through A-7a);
v'Replace pages A-57 through A-62 with the pages in Insert 2 (pages A-57 through A-62a);
v/ Replace page A-154 and A-155 with the pages in Insert 3 (pages A-154 and A-155).

In Appendix C:

Replace pages C-4 through C-15 with the pages in Insert 4 (pages C-4 through C-15a);
Replace pages C-20 and Table C-2 with the pages in Insert 5 (pages C-20 and C-20a, and Table
-2);
'-/I(’\:eplace pages C-33 with the page in Insert 6 (pages C-33 and C-34);
/Replace pages C-43 through C-50 with the pages in Insert 7 (pages C-43 through C-50a);
/' Replace the second page of Attachment C-2 with the pages in Insert 8 (italicized text on the page
after Attachment C-2 - an un-numbered page).

, In Appendix E:
t“ Add Insert 9 (response to comments) to the end of the Appendix.



PARSONS ENGINEERING SCIENCE, INC.

Prudential Center « Boston. Massachusetts 02199-7697 ¢ (617) 859-2000 » Fax: (617) 859-2043

December 11, 1995

Ms. Dorothy Richards
CEHND-PM-E

U.S. Army Corps of Engineers
Huntsville Division

Huntsville, Alabama 35807-4301

SUBJECT: Errata in Appendix A of the Generic Installation Remedial Investigation/Feasibility
Study (RI/FS) Work Plan for Investigating Areas of Concern (AOCs)

Dear Ms. Richards:

Enclosed are pages A-57 and A-58 which should replace the corresponding pages in Appendix A of
the Generic Installation RI/FS Work Plan. Section 3.6.50f Appendix A, which is the Field Sampling
and Analysis Plan, discusses the groundwater sampling procedure. The text on page A-57 incorrectly
state that well purging will continue until the pH, temperature, and specific conductivity are observed
to vary less than 10% over 3 consecutive readings and the turbidity of the water sample is less than
5 NTUs. This should state that the goal for the NTU reading is less than 50. On page A-58, the text
incorrectly states that the pump flow rate should be decreased if the turbidity is not in the range of
5 NTUs. The text should reference a turbidity of 50 NTUs. A goal of 50 NTUs for the groundwater
sampling procedure has been approved by the UPEPA Region II and by NYSDEC as part of their
review process of this Generic Installation RI/FS Work Plan.

ES appreciates the opportunity to work with the Army Corps of Engineers on this important project
and looks forward to a continued relationship on this and other projects. Please feel free to call me
at 617-859-2492.

Sincerely,

PARSO ENGINEERING SCIENCE, INC.

Michael Duchesneau, P.E.
Project Manager

MD/Imf/generic
cc: Mr. S. Absolom, SEDA Mr. P. Cunanan, USAMC
Mr. K. Hoddinott, USACHPPM (Prov.) Mr. S. Chaki, CENAB
Mr. H. Krierler, USAEC Mr. D. Williams, USACE-MRD

Mr. A. Lau, CENAN Mr. R. Battaglia, CENAN
Mr. J. Pickett, CENAD .

= PARSONS



PARSONS ENGINEERING SCIENCE, INC. MM

Prudential Center « Boston. Massachusetts 02189-7697 « (617) 853-2000 « Fax: (617) 859-2043 (/ - /

September 22, 1995

Ms. Dorothy Richards
CEHND-PM-E

U.S. Army Corps of Engineers
Huntsville Division

Huntsville, Alabama 35807-4301

SUBJECT: Submittal of a Clarification to Comments and Recommendations for the Final
Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Work Plan for
Investigating Areas of Concern (AOCs) and

Submittal of Response to Comments for the Revised Draft SEAD-25 and SEAD-26
Project Scoping Plan

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit clarifications to Comments and
Recommendations for the Final Generic Installation Remedial Investigation/Feasibility (RI/FS) Work Plan
for investigating Areas of Concern (AOCs) at the Seneca Army Depot located in Romulus, New York.
Revisions have been incorporated into the Final Work plan based on comments and recommendations
provided by the USEPA.

These responses to Comments and Recommendations for the Generic Workplan were discussed during
the September 11 and 12, 1995 conference calls involving SEDA, USEPA, NYSDEC, the US Army
Corps of Engineers, and Parsons ES.

The response to comments for the Revised Draft SEAD-25 and SEAD-26 Project Scoping Plan are also
enclosed. Revisions have been incorporated into this scoping plan based on comments and

recommendations provided by the USEPA.

This submittal has also been provided under separate cover to Ms. Carla Struble at EPA and Mr. Kamal
Gupta at NYSDEC.

- PARSONS



Ms. Dorothy Richards
June 22, 1995
Page 2

ES appreciates the opportunity to work with the Army Corps of Engineers on this important project and
looks forward to a continued relationship on this and other projects. Please fee free to call me at 617-

859-2492.
Sincerely,

PARSONS ENG. NG SCIENCE, INC.

" Michael Duchesneau, P.E.
Project Manager

MD/cmf/Generic

cc: Mr. S. Absolom, SEDA
Mr. K. Hoddinott, USACHPPM (Prov.)
Mr. H. Krierler, USAEC
Mr. A. Lau, CENAN
Mr. J. Pickett, CENAD

Mr
Mr
Mr
Mr

. P. Cunanan, USAMC

. S. Chaki, CENAB

. D. Williams, USACE-MRD
. R. Battaglia, CENAN



PAF&SDNS ENGINEERING SCIENCE, INC.

Prudential Center » Boston, Massachusetts 02199-7697 » (617) 859-2000 « Fax: (617) 859-2043
September 1, 1995

Ms. Dorothy Richards
CEHND-PM-E

U.S. Army Corps of Engineers
Huntsville Division

Huntsville, Alabama 35807-4301

SUBJECT: Submittal a Final Generic Installation Remedial Investigation/Feasibility Study
(RI/FS) Work Plan for Investigating Areas of Concern (AOCs)

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit a Final Generic Installation Remedial
Investigation/Feasibility (RI/FS) Work Plan for investigating Areas of Concern (AOCs) at the Seneca
Army Depot located in Romulus, New York. This work was performed in accordance with the Scope
of Work (SOW) for Delivery Order 0035 to the Parsons ES Contract DACA87-92-D-0022. This
submittal has also been provided under separate cover to Ms. Carla Struble at EPA and Mr. Kamal Gupta
at NYSDEC. Revisions have been incorporated into this Final Work plan based on comments provided
by the USEPA and NYSDEC.

The Generic Installation Remedial Investigation/Feasibility Study (RI/ES) Work Plan is designed to serve
as a foundation for RI/FS workplans, and provides generic information that is not specific to any
particular site at Seneca Army Depot Activity (SEDA). Site specific information is contained in
associated RI/FS Project Scoping Plans that are referenced throughout the Generic Work Plan. The
Generic Work Plan and its associated Scoping Plans provide a mechanism for investigating Areas of
Concerns (AOCs) at SEDA as part of the United States Army Corps of Engineers (USACE) remedial
response activities under the comprehensive Environmental Responsibility, Compensation and Liability
Act (CERCLA).

ES appreciates the opportunity to work with the Army Corps of Engineers on this important project and
looks forward to a continued relationship on this and other projects. Please fee free to call me at 617-
859-2492.

Sincerely,

PARSONS

ichael Duchesneau, P.E.
Project Manager

RING SCIENCE, INC.

MD/cmf/Generic

cc: Mr. S. Absolom, SEDA Mr. P. Cunanan, USAMC
Mr. K. Hoddinott, USACHPPM (Prov.) Mr. S. Chaki, CENAB
Mr. H. Krierler, USAEC Mr. D. Williams, USACE-MRD
Mr. A. Lau, CENAN Mr. R. Battaglia, CENAN

Mr. J. Pickett, CENAD

- PARSONS



PARSONS ENGINEERING SCIENCE, INC.

Prudential Center » Boston, Massachusetts 02199-7697 ¢ (617) 859-2000 « Fax: (617) 859-2043

March 24, 1995

Ms. Dorothy Richards
CEHND-PM-E

U.S. Army Corps of Engineers
Huntsville Division

Huntsville, Alabama 358074301

SUBJECT: Submittal of Draft Generic Installation Remedial Investigation/Feasibility Study
(RI/FS) Work Plan for Investigating Areas of Concern (AOCs)

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit the Draft Generic Installation
Remedial Investigation/Feasibility (RI/FS) Work Plan for investigating Areas of Concern (AOCs) at
the Seneca Army Depot located in Romulus, New York. This work was performed in accordance
with the Scope of Work (SOW) for Delivery Order 0035 to the Parsons ES Contract DACA87-92-D-
0022. This submittal has also been provided under separate cover to Ms. Carla Struble at EPA and
Mr. Kamal Gupta at NYSDEC.

The Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Work Plan is designed to
serve as a foundation for RI/FS workplans, and provides generic information that is not specific to
any particular site at Seneca Army Depot Activity (SEDA). Site specific information is contained
in associated RI/FS Project Scoping Plans that are referenced throughout the Generic Work Plan.
The Generic Work Plan and its associated Scoping Plans provide a mechanism for investigating Areas
of Concerns (AOCs) at SEDA as part of the United States Army Corps of Engineers (USACE)
remedial response activities under the Comprehensive Environmental Responsibility, Compensation

and Liability Act (CERCLA).

- PARSONS



COMMENTS AND RECOMMENDATIONS FROM

ENVIRONMENTAL PROTECTION AGENCY (EPA) - REGION II

General Comments
Section 3.0

Comment #3

Response #3

Comment #11

Response #11

Appendix A

Comment #6

DRAFT GENERIC RI/FS WORK PLAN
SENECA ARMY DEPOT ACTIVITY
ROMULUS, NEW YORK

While it may be appropriate to present only those organic compounds
commonly found during other investigations, or those compounds which are
suspected of being released, it is not clear why benzene, for instance, is not
included, due to the high potential of being present at SEDA.

Agreed. Benzene was originally omitted from Table 3-1. The table has been
revised to include more compounds which were found during investigations
at the 25 SWMUs. Benzene as well as some additional VOCs, SVOCs,
herbicides, and pesticides was added.

It is unclear from Table 3-12 what "sed" represents adjacent to the PCB
Aroclors. The units of the TAGM values should be stated in the table. The
TAGM values for the inorganic analytes should be corrected to show site
background concentrations, and not those reference values which appear in
NYSDEC TAGM 4046.

Agreed. "Sed" in Table 3-12 indicates that the TAGM value applies to
sediments. A footnote has been added to the table to clarify this. In
addition, units of the TAGM values have been placed at the top of each
column.

Background metals test results have been obtained from 57 background soil
samples collected from the Phase I and II RI/FS investigations at the Ash
Landfill and the Open Burning Grounds, and from the ESI investigations at
12 AOCs. New data collected from the proposed RI/FS investigations will
become part of this data set. Combining the background data from all sites
will provide a more representative statistical database for determining
background metal concentrations. The 95th upper confidence of the mean
will be used as the site background values and will be compared with the
TAGM values as part of the RI report preparation for the AOCs.

The response to this comment is not complete. We recommend that two
measurements at 90° to each other be conducted at every location. The
collection of these data will aid in evaluate heterogeneities in the subsurface.



Response

Comment

Response

Comment

Response

Comment

Response

Comment

Response

#6

#15

#15

#17

#17

#18

#18

#21

#21

Disagree. After further review and consultation, Parsons ES does not feel
that this additional work is warranted. This effort would double the labor
hours required to collect, process, and interpret the EM data while not
significantly adding to the overall data set. Parsons ES believes that based
upon the present grid dimensions utilized at SEDA, i.e., 5’x10’,and based
upon the subsurface objects of investigation, this additional labor effort is not
warranted.

The text clearly states that the monitoring wells are to be installed in
accordance with NYSDEC Part 360 requirements. NYSDEC Part 360 states
on page 2-13, Section 360-2.11(8)(ii)(b), "All screens used must be factory
constructed nonsolvent welded/bonded continuous slot wire wrap screens...".
If ES does not intend to use continuous slot wire wrap PVC screens, the text
referring to the compliance with NYSDEC Part 360 regulations should be
deleted. Wire wrapped screens are preferred to machine slotted screens. The
difference in cost is minor.

While we agree to the text contained within the second paragraph of the
response, it would be appropriate to add this text to the work plan to give the
reader an understanding of the process used for the screen slot selection.

Disagree. The end of the referenced statement in NYSDEC Part 360 Section
360-2.11(8)(ii)(b) says the intended use of the specified screens is "for long
term monitoring." The intended use of the monitoring wells for this RI is not
long term monitoring. If long term monitoring wells are installed,
welded/bonded continuous slot wire wrap screens will be used.

The paragraph referenced above describing the process used for screen slot
selection has been added to the text on page A-36.

A statement should be added to the text to indicate what the wvertical
separation between the shallow and deep bedrock wells will be.

Agreed. The vertical separation between the shallow and deep bedrock wells
will be 20 feet. This statement has been added to the text on page A-44.

Text should be added stating that the surge block will be slightly smaller in
diameter than the well.

Agreed. A sentence has been added on page A-54 stating that the diameter
of the surge block will be slightly smaller than the diameter of the well.

The revised purging criteria, are reasonable. However, the volume calculation
should be based on borehole volumes and not well volumes, since monitoring
for stabilization will be conducted every volume and this volume will vary
based on the method used for calculation.

Disagree. According to the Draft SOP for Groundwater Sampling using Low
Flow Pump Purging and Sampling (EPA May 15, 1995) monitoring for
stabilization during the purging process will be conducted at 3 to 5 minute
time intervals and not every volume. Reference to volume calculations has
been removed from the discussion.



Comment #51

Response #51

Comment #53

Response #53

Appendix C

Comment #5

Response #5

Additional Comments

Comment #1

Response #1

Comment #2

Response #2

time intervals and not every volume. Reference to volume calculations has
been removed from the discussion.

The age of the fish should be based on fish scale samples.

Agreed. Where practical, the age of fish will be based on fish scale samples.
As part of an ecological assessment for the RI at the OB Grounds at SEDA,
fish were collected from Reeder Creek, which is adjacent to the OB
Grounds. Most of the fish found in Reeder Creek were small fish such as
minnows and dace. For these types of small fish, age will determined by
weight-length frequency distribution. Larger fish, such as white suckers and
pumpkinseeds, willbe aged using fish scale samples. The text on page A-137

has been revised accordingly.

The text states that the laboratory may composite volatile organic samples.
This text should be corrected to state that no compositing of samples for
volatile analysis will take place.

Agreed. The sentence in Section 4.1, Compositing, has been revised to state
that samples collected for volatile organic analysis will not be composited by
the laboratory.

Some of the columns within Table C-9 are still off-set.

Agreed. The columns in Table C-9 have been adjusted.

Section 1.1.Purpose of Report. The following statement should be added to
this section. "As required, this generic workplan will be updated and/or
revised to incorporate specific field sampling procedures and/or analytical
methodologies or test procedures wused for environmental
investigation/construction developments at the Seneca Army Deport Activity,
in order to comply with location (area or site) specific Data Quality Objectives
and ARARs."

Agreed. The statement has been added to Section 1.1.

Section 3.2.3.states "the Army has no plans to change the use of the facility
or transfer ownership." This is not true. As everyone is aware, SEDA has
been identified for closure. The document should be corrected in this section
and any others that state or infer the same error.

Acknowledged. A discussion has been added to Section 3.2.3concerning the

recommendation of the BRAC Commission to close SEDA. It is important
to note that the recommendation does not become law until it is approved by

3



Congress. At this time, no vote has been conducted.

Appendix C: Chemical Data Acquisition Plan

Comment #1 Section 2.0 Project Description. The text should be revised to include the
following: "All activities required under Article 24. of the Federal Facility
Agreement between SEDA, EPA and NYSDEC shall be performed in
conjunction with tasks described in this Chemical Data Acquisition Plan."

Response #1 Agreed. The statement has been added to Section 2.0.
These comments refer to new tables and text included in the Final Draft Document.
Comment #2 Table 3-4. For groundwater and surface water, the Remedial Action

Objectives for human health should include prevention of dermal contact and
inhalation of volatilized contaminants in addition to prevention of ingestion.

Response #2 Agreed. Dermal contact and inhalation of volatilized contaminants have been
added to the list of Remedial Action Objectives for groundwater and surface
water.

Section 3.2 Identification of Potential Receptors and Exposure Scenario

General Comment:

Comment #1 As there are a number of inconsistencies (and incomplete discussions)
between the figures and text and between the text in this section and the text
in Section 4.4, this section should be review and revised accordingly. As
examples, the potential for inhalation of VOCs released from surface water
and the potential for exposure of recreationalists to contaminants in off-site
surface water and sediment are presented in the text but not indicated in the
corresponding figure. While current and future on-site use of the
groundwater is discussed, discussion should also be provided on the potential
for off-site use of the groundwater for potable water or irrigation.

Response #1 Agreed. Section 3.2 has been reviewed and the text and figures have been
revised. As part of this revision, off-site receptors have been added to the
figures and the groundwater discussion has been expanded to include potential
off-site use of groundwater.

Section 4.4 Baseline Risk Assessment

Comment #1 Page 4-6, p3: As per the comment on the Draft Work Plan, chemicals of
potential concern should be selected based on the listed criteria, regardless of
whether the risk characterization willbe quantitative or qualitative. The risk
posed by chemicals of potential concern without available toxicological criteria
should be evaluated qualitatively.

4



Response #1

Comment #2
Response #2

Comment #3

Response #3

Comment #4

Response #4

Comment #5

Response #5

Comment #6

Response #6

Agreed. The risk posed by chemicals of potential concern without available
toxicological criteria will be evaluated qualitatively. This statement has been
added to the text on pg 4-9.

Page 4-10, p3: "...test pits as part of the investigation" should be deleted as
it does not reflect baseline conditions in the absence of remedial action.

Agreed. Reference to "test pits as part of the investigation" has been
removed from the text.

Page 4-11, p4: While the text in Section 3.2 and elsewhere in Section 4.4
considers on-site residents as a potentially exposed population in the future,
the text here indicates that "light industrial use" will be considered for the
future case as "the most minimally restrictive use". Again, although generic,
the contemplated risk assessment approach should be outlined more clearly.

Agreed. The discussion of the risk assessment approach regarding the future
land use is not clear. The text has been revised to indicate that on-site
residents and construction workers will be evaluated as the exposed
populations under future land use scenarios. Although future land use of the
sites will be considered to be residential for the purpose of worst case
considerations, the possibility of this actually occurring is remote since the
Army intends to continue using the sites for light industrial use. In addition,
although the risk due to future residential land use will be calculated in this
risk assessment, the decision to perform a remedial action willbe based upon
an intended land use scenario.

Page 4-12, p3: "Cancer risk during childhood.. "should be replaced with
"Exposure during childhood..."

Agreed. The text on page 4-12 has been revised.

Page 4-13, pl: As per the comment on the Draft Work Plan, the hierarchy
indicated in the last sentence of the second paragraph should be followed in
obtaining toxicological criteria. Provisional toxicological criteria derived by the
risk assessors using route-to-route extrapolations or structure-activity analogies
should not be used without the approval of the USEPA, Region II.

Agreed. A sentence has been added to page 4-13, p.2, stating that provisional
toxicological criteria will not be used without USEPA Region II approval.

Page 4-14, p3: In additional to the central tendency analysis, the uncertainty
associated with each element of the risk assessment process (e.g., the
limitations of the analytical data, the applicability of the toxicological criteria)
should be discussed, at least qualitatively, in the uncertainty analysis.

Agreed. A qualitative discussion of the uncertainty associated with each
element of the risk assessment has been added to Section 4.4.4.1,Uncertainty

5



Comment #7

Response # 7

D#13\EPAB8-7.new

Analysis.

Page 5-6, Section 5.3, pl: Detailed Analysis of Alternatives, states: "In this
stage of the FS, alternatives brought through screening are further defined
based on site characterization or treatability studies." All refinement of the
alternatives should take place in the steps before the detailed analysis of the
alternatives. This sentence should be moved to the previous section or
deleted.

Agreed. The statement has been removed from the text.



PARSONS ENGINEERING SCIENCE, INC.

Pt Conter o Bonton, Masaao g ot ol T T80 e it 350 000 e Fax: (617) 859-2043

June 21, 1995

Ms. Dorothy Richards
CEHND-PM-E

U.S. Army Corps of Engineers
Huntsville Division

Huntsville, Alabama 35807-4301

SUBJECT: Submittal a Draft Final Generic Installation Remedial Investigation/Feasibility Study
(RI/FS) Work Plan for Investigating Areas of Concern (AOCs)

Dear Ms. Richards:

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit a Draft Final Generic Installation
Remedial Investigation/Feasibility (RI/FS) Work Plan for investigating Areas of Concern (AOCs) at the
Seneca Army Depot located in Romulus, New York. This work was performed in accordance with the
Scope of Work (SOW) for Delivery Order 0035 to the Parsons ES Contract DACA87-92-D-0022. This
submittal has also been provided under separate cover to Ms. Carla Struble at EPA and Mr. Kamal Gupta
at NYSDEC. Revisions have been incorporated into this Draft Final Work plan based on comments
provided by the USEPA and NYSDEC.

The Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Work Plan is designed to serve
as a foundation for RI/FS workplans, and provides generic information that is not specific to any
particular site at Seneca Army Depot Activity (SEDA). Site specific information is contained in
associated RI/FS Project Scoping Plans that are referenced throughout the Generic Work Plan. The
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This Generic Installation Remedial Investigation/Feasibility Study (RI/EFS) Work Plan is
designed to serve as a foundation for RI/FS workplans, and provides generic information that
is not specific to any particular site at Seneca Army Depot Activity (SEDA). Site specific
information is contained in associated RI/FS Project Scoping Plans that are referenced
throughout this Generic Work Plan. The Generic Work Plan and its associated Scoping
Plans provide a mechanism for investigating sites (Areas of Concern - AOCs) at SEDA as
part of the United States Army Corps of Engineers (USACE) remedial response activities
under the Comprehensive Environmental Responsibility, Compensation and Liability Act
(CERCLA). SEDA is included on the federal facilities National Priorities List (NPL) and
has been listed since July 13, 1989. Where appropriate, information from New York State
Department of Environmental Conservation (NYSDEC) Technical Administrative Guidance
Memorandum (TAGM) titled, "Phase 1l Investigation Generic Workplan" (HWR-88-4007,
May 1988) was incorporated into this Generic Installation RI/ES Work Plan.

The RI/FS will determine the nature and extent of environmental impacts and evaluate and
select appropriate remedial actions. These willbe based upon compliance with ARARs and
overall risks to human health, welfare and the environment.

As required, this generic workplan willbe updated and/or revised to incorporate specific field
sampling procedures and/or analytical methodologies or test procedures wused for
environmental investigation/construction developments at the Seneca Army Depot Activity,
in order to comply with location (area or site) specific Data Quality Objectives and ARAR:s.

1.2 REPORT ORGANIZATION

The remaining sections of this report are organized to describe the overall site conditions,
provide a scoping of the RI/ES, and to provide task plans for the RI and FS. Section 2.0
(Site Conditions) presents a description of regional geologic and hydrogeologic site conditions
and discusses the results of previous investigations. Section 3.0discusses scoping of the RI/FS
including the conceptual site model, identification of potential receptors and exposure
scenarios, scoping of potential remedial action technologies, preliminary identification of
ARARs, data quality objectives, and data gaps and needs. The task plans for the RI and FS
are discussed in Sections 4.0 and 5.0, respectively. Section 6.0 (Plans and Management)

discusses scheduling and staffing. Appendices A through F are included with this report.

1.3 SITE BACKGROUND

Background information for the subject site is described in the appropriate RI/FS Project Scoping
Plan that serves as a supplement to this Generic Installation RI/FS Work Plan.

Page 1-1
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2.0 SITE CONDITIONS

2.1 PHYSICAL SETTING

SEDA is an active military facility constructed in 1941. The site is located approximately 40
miles (mi) south of Lake Ontario, near Romulus, New York (Figure 2-1). The facility is
located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL),
that forms a divide separating two of the New York Finger Lakes, Cayuga Lake on the east
and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding
area. New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries,
respectively. Since its inception in 1941 SEDA’s primary mission has been the receipt,
storage, maintenance, and supply of military items. A plan view of SEDA is presented in
Figure 2-2.

2.2 REGIONAL GEOLOGICAL SETTING

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain
by a tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones,
conglomerates, limestones and dolostones. Figure 2-3 shows the regional geology of Seneca
County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton
group are monoclinally folded and dip gently to the south (Figure 2-4). No evidence of
faulting or folding is present. The Hamilton Group is a sequence of limestones, calcareous
shales, siltstones, and sandstones. These rocks were deposited in a shallow inland sea at the
north end of the Appalachian Basin (Gray, 1991). Terrigenous sediments from topographic
highs associated with the Acadian landmass of Western New England, eastern New York and
Pennsylvania were transported to the west across a marine shelf (Gray, 1991). These
sediments were deposited in a northeast-southwest trending trough whose central axis was
near what is now the Finger Lakes (Gray, 1991).

The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from
oldest to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The
western portion of SEDA is generally located in the Ludlowville Formation while the eastern
portion is located in the younger Moscow Formation. The Ludlowville and Moscow
formations are characterized by gray, calcareous shales and mudstones and thin limestones
with numerous zones of abundant invertebrate fossils that form geographically widespread
encrinites, coral-rich layers, and complex shell beds. The Ludlowville Formation is known to

Page 2-1
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contain brachiopods, bivalves, trilobites, corals and bryozoans (Gray, 1991). In contrast, the
lower two formations (Skaneateles and Marcellus) consist largely of black and dark gray
sparsely fossiliferous shales (Brett et al., 1991). Locally, the shale is soft, gray, and fissile.
Figure 2-5 displays the stratigraphic section of Paleozoic rocks of Central New York. The
shale is extensively jointed and weathered at the contact with overlying tills. Joint spacings
are 1 inch to 4 feet in surface exposures. Prominent joint directions are N 60° E, N 30° W,
and N 20° E, with the joints being primarily vertical. Corings performed on the upper 5 to
8 feet of the bedrock revealed low Rock Quality Designations (RQD’s), i.e.,less than 5
percent with almost 100 percent recovery (Metcalf & Eddy, 1989), suggesting a high degree
of weathering.

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure
2-6, the physiography of Seneca County, presents an overview of the subsurface sediments
present in the area. The site is shown on Figure 2-6 as lying on the western edge of a large
glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the result of
glaciation, varies locally but generally consists of horizons of unsorted silt, clay, sand, and
minor gravel. The soils at the site contain varying amounts of inorganic clays, inorganic siits,
and silty sands. In the central and eastern portions of SEDA the till is thin and bedrock is
exposed or within 3 feet of the surface in some locations. Thickness of the glacial till deposits
at SEDA generally ranges from 1 to 15 feet, although in selected locations it is greater than
30 feet thick.

Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsinan age glacial tills.
These soils are developed on glacial till where they overlie the shale. In general, the
topographic relief associated with these soils is 3 to 8 percent. Figure 2-7 presents the U.S.
Department of Agriculture General Soil map for Seneca County.

Regional background elemental concentrations for soils from the Finger Lakes area of New
York State are not available. However, elemental concentrations for soils from the eastern
United States and in particular, New York State are available. Table 2-1 cites data on the
eastern United States from a United States Geological Survey (USGS) professional paper
(Shacklette and Boerngen, 1984) and data on the New York State soils from New York State
Department of Environmental Conservation (NYSDEC) report.

Page 2-6
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Nunda Formatlon—sandstone, shale.
West Hill and Gardeau Formatlons—shale, siltstone;
Roricks Glen-Shala; upper Beers Hill Shale; Grimes
Siftstone.
lower Beers Hill Shale; Dunn H
Moreland Shales.
Nunds Formatlon—sandstone, shale; West Hill
Formation—shate, siltstone; Cornlng Shale.
“New Milford"” Formation—sandstone, shale.
Gardeau Formation—shale,. siltstone; Roricks Glen
Shale.
Slide Mountain Formation—sandstone, shale, con.
glomerate.
Beers Hill Shale; Grimes Siltstone; Ounn H
port, and Moreland Shales

Miliport, and

Milt

SONYEA GROUP
200-1000 ft. {60-300 m)
In west: Cashaqua and Middiesex Shales.
In east: Rye Point Shale; Rock Stream [“Enfield”)
Siltstone; Pulteney, Sawmill Creek, Johns Creek, and
Montour Shales.

GENESEE GROUP AND TULLY LIMESTONE

200-1000 ft. (60-300 m.)

West River Shale; Genundewa Limestone; Penn Yan

and Geneseo Shales; all except Geneseo replaced

eastwardly by Ithaca Formation—shale, siltstone

and Sherburne Sillstone.

Oneonta Formation—shale, sandstone.

Unadilla Formation—shale, siltstone.

Tully Uimestone.

HAMILTON GROUP
600-1500 ft. {180-460 m.)

Moscow Formatlon—~In west: Windom and Kashong
Shales, Menteth Limestone Members; In east: Coop-
erstown Shale Member, Portland Point Limestone
Member.

Ludlowville Formation—In wesl: Deep Run Shale,
Tichenor Limestone, Wanakah and Ledyard Shale
Members, Centerfield Limestons Member. In east:
King Ferry Shala and other members, Stons M
Sandstone Member,

Skaneateles Formation—in west: Levanna Shale and
Staflord Limestons Members; in east: Butternut,
Pompey, and Delphi Station Shale Members, Mott-
ville Sandslone Member.

Marcellus Formation—In west: Oakta Creek Shale
Member; In east: Cardiff and Chittenango Shale
Members, Cherry Valley Limestone and Unlon
Springs Shale Members.

Panther Mountaln Formation—shale, siltstone, sand-
stone.

ONONDAGA LIMESTONE AND ORISKANY SANOSTONE
75-150 M. (23-45 m)

Onondaga Limeslone—Seneca, Morehouse (cherty}

and Nedrow Limestone Members, Edgeclill cherty

Limestone Member, local bicherms.

Oriskany Sandsione.

HELDERBERG GROUP

0-200 ft. {0-60 m.)
Coeymans and Manlius Limestones; Rondout Dolo-
stone.

AKRON DOLOSTONE, COBLESKILL LIMESTONE,
AND SALINA GROUP
700-1000 {t. (210-300 m.)

Akron Dolostone; Bertia Formation—doloslone, shale.
Camillus and Syracuse Formations—shale, dolo-
stone, gypsum, salt.
Coblesklll Limestone; Bertie and Camillus Forma-
tions—dolostons, shale.
Syracuse Formation—dolostone, shale, gypsum, salt,
Vernon Formation—shale, dolostone,

LOCKPORT GROUP
80-175 ft. (25-55 m.)
0ak Orcnard and Penfield Dolostones, both replaced
eastwardly by Sconondoa Formation—Ilimestona,
dolostone.

CLINTON GROUP
150-325 ft. {40-100-m.)

Decew Dolostone; Rochester Shale.

lrondequoit Limastone;” Wililamson Shate; Wolcolt
Furnace Hematite; Wolcotl Limestone; Sodus Shal
Bear Creek Shale; Wallington Limestone; Furnace-
ville Hematite: Maplewood Shals; Kodak Sandstone.
Herkimer Sandstone; Kirkland Hematite; Willowvale
Shale; Westmoraland Hematite; Sauquoit Formation
—sandstone, shale: Oneida Conglomerale.

140+

Lower two-thirds of section 3 a
fossiliferous, soft gray calcar
ous sheley upper third highly fri-
able but tess calcareous and
fossiliferous. Statning by tron
oxide very coamon, Concretions
present In grester sbundance in
lower beds, but frregulsr calcare-
ous masses occur throughout section.
Joints parallel, tightly sealed,
trending N.65°E. and N,25°-30°W,

Hamilton group

Lower beds are thinly laminated,
1ight-colored, fo1stliferous, shaly
passage beds; overtain by hard (1303
careous black shales 13 to 30 centi-
meters thick and rich in corsls and
brachiopods; hard layers responsibie
for falls and cascades. Middle beds
ave fess fossiliferous, soft gray
arenaceous shalas, rich in concre-
tions, calcareous lentes, and occa-
slonal thin sendstone layers,

Upper beds {Tichenor limestone men-
ber) are thin, frregularly bedded
gray shales becoming light blue
gray upon exposure, calcarecus,

‘coarsely textured, snd fossiti.

ferous. Joints parallel § to 50

.centimeters apart, well developed

but tight,

v thada

185+

Basal beds composed of dark fi3-
sile shale, Upper shale wore cal-
cdreous, grayish to blulsh fepyre
1imestone layers. Joint pattern
K.75%C. and N.JO°W.; diagomal joints
N.50°E. Jotints sealed, parallel and
spaced 15 centimeters to 1.2 meters
apert,

Karcollvs shale

50

Black, stataiike, bituninous shale
with occasfons] Iimestone layers in
sequence, and containing zones rich
in dron sulfides or calcareous con-
cretions, often with septarian struc-
turas; very fissile, iron-stafned and
gray when weathered. Joint pattern
H.25%W., M.65%E., 2.5 centimeters to
1.2 maters apart.
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TABLE 2 -1

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE

EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT

ELEMENT CONCENTRATION RANGE (mg/kg) GEOGRAPHIC LOCATION
Aluminum 7,000 - 100,000 Eastern U.S. (2)
1,000 - 25,000 Albany Area (1)
Arsenic <0.1-73 Eastern U.S. (2)
3-12 New York State (1)
<0.1-6.5 Albany Area (1)
Barium 10 - 1,500 Eastern U.S. (2)
15 - 600 New York State (1)
250 -350 Albany Area (1)
Beryllium 1-7 Eastern U.S. (2)
0-1.75 New York State (1)
0-09 Albany Area (1)
Cadmium Not Available Eastern U.S. (2)
0.0001-1.0 No Region Specified (1)
Calcium 100 - 280,000 Eastern U.S. (2)
130 - 35,000 New York State (1)
150 - 5,000 Albany Area (1)
2,900 - 6,500 Albany Area (1)
Chromium 1- 1,000 Eastern U.S. (2)
1.5-40 New York State (1)
1.5-25 Albany Area (1)
Cobalt <03-70 Eastern U.S. (2)
2.5-60 New York State (1)
25-6 Albany Area (1)
Copper <1-700 Eastern U.S. (2)
<1-15 Albany Area (1)
Iron 100 - 100,000 Eastern U.S. (2)
17,000 - 25,000 Albany Area (1)
Lead >10-300 Eastern U.S. (2)
1-125 Albany Area (1)
Magnesium 50 - 50,000 Eastern U.S. (2)
2,500 - 6,000 New York State (1)
1,700 - 4,000 Albany Area (1)
Manganese >2-7,000 Eastern U.S. (2)
50 - 5,000 New York State (1)
400 - 600 Albany Area (1)
Mercury 0.01-34 Eastern U.S. (2)
0.042 - 0.066 Albany Area (1) B
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TABLE 2 -1

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE

EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT
ELEMENT CONCENTRATION RANGE (mg/kg) GEOGRAPHIC LOCATION
Nickel <5-700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no
range available)
Potassium 50-37,000 Eastern U.S. (2)
47.5-117.5 New York State (1)
Selenium >0.1-3.9 Eastern U.S. (2)
Not Available No New York State Data Given (1)
Sodium 500 - 50,000 Eastern U.S. (2)
Not Available No New York State Data Given (1)
Vanadium >7-300 Eastern U.S. (2)
Not Available No New York State Data Given (1)
Zinc >5-2,900 Eastern U.S. (2)
37-60 Albany Area (1)

Notes:

1. (1) Source: McGovem, Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for
New York State, Wildlife Resources Center, New York Department of Environmental Conservation, Delmar,
New York 12054, No Date.

2. (2) Source: Shacklette, H.T. and Boerngen, J.G., 1984, Element Concentrations in Soils and Other Surficial Materials
of the Conterminous United States, U.S.G.S. Prof Paper 1270, Washington.

3. The data are for areas where surficial materials are thought to be uncontaminated, undisturbed, or areas far from

pollution sources.

HAENG\SENECA\GENERIC\SECT.2\BCESEUSS.WK3

Page2 of 2



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

23 REGIONAL HYDROGEOLOGICAL SETTING

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola
A.J.,1951). These include two distinct shale formations, a series of limestone units, and
unconsolidated beds of Pleistocene glacial drift. Overall, the groundwater in the county is
very hard, and therefore, the quality is minimally acceptable for use as potable water.
Figure 2-8 shows the distribution of known private wells near SEDA based on information
obtained from SEDA and the Town of Romulus. Approximately 95 percent of the wells in
the county are used for domestic or farm supply and the average daily withdrawal is
approximately 500 gallons, an average rate of 0.35 gallons per minute (gpm). The pumping
rates from these wells range from 0.5 to 150 gpm. About five percent of the wells in the
county are used for commercial, industrial, or municipal purposes. Seneca Falls and
Waterloo, the two largest communities in the county, are in the hydrogeologic region which
is most favorable for the development of a groundwater supply. However, because the
hardness of the groundwater is objectionable to the industrial and commercial establishments
operating within the villages, both villages utilize surface water (Cayuga Lake and Seneca
River, respectively) as their municipal supplies. The villages of Ovid and Interlaken, both of
which are without substantial industrial establishments, utilize groundwater as their public
water supplies. Ovid obtains its supply from two shallow gravel-packed wells located
approximately 1,000 feet from the center of the village. Ovid is located approximately 5 miles
south of SEDA. Interlaken has one well located 1-1/2 miles northeast of the center of the
village from which to obtain its public water supply. Two wells are used as a backup water
supply and are located approximately 1-1/2 miles southwest of the village. Interlaken is
located approximately 11 miles south of SEDA.

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the
region would be expected to flow in a direction consistent with the ground surface elevations.
Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the
State of New York, (Mozola, 1951, and Crain, 1974). This information suggests that a
groundwater divide exists approximately half way between the two finger lakes. SEDA is
located on the western slope of this divide and therefore regional surficial groundwater flow

is expected to be westward toward Seneca Lake.

A substantial amount of information concerning the hydrogeology in the area has been
compiled by the State of New York, (Mozola, 1951). These reports have been reviewed in
order to better understand the hydrogeology of the area surrounding SEDA. The data

Page 2-12
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SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

indicates that within the area of SEDA a number of wells exist from which geologic and
hydrogeologic information has been obtained. This information includes: 1) the depth; 2)
the yield; and 3) the geological strata the wells were drilled through. Although the
information was compiled in the 1950s, these data are useful in providing an understanding

and characterization of the aquifers present within the area surrounding SEDA. A review
of this information suggests that three geologic units have been used to produce water for
both domestic and agricultural purposes. These units include: 1) a bedrock aquifer, which
in this area is predominantly shale; 2) an overburden aquifer, which includes Pleistocene
deposits (till); and 3) a deep aquifer present within beds of limestone the underlying shale.
The occurrence of water derived from limestone is considered to be unusual for this area and
is more commonplace to the north of this area. The limestone aquifer in this area is between
100 and 700 feet deep. As of 1957, twenty-five wells utilized water from the shale aquifer,
six wells tapped the overburden aquifer, and one used the deep limestone as a source of

water.

For the six wells that utilized groundwater extracted from the overburden, the average yield
was approximately 7.5 gpm. The average depth of these wells was thirty-six feet. The
geologic material which comprises this aquifer is generally Pleistocene till, with the exception
of one well located northeast of the site. This well penetrates an outwash sand and gravel
deposit. The yields from the five overburden wells ranged from 4 to 15 gpm. The well
located in the outwash sand and gravel deposit,' drilled to 60 feet, yielded only 5 gpm. A 20-
foot hand dug well, located southeasterly of the outwash well, yielded 10 gpm. The hydraulic
conductivity of the till/weathered shale aquifer at SEDA is approximately 6.6 x 10 cm/s based
on slug tests performed at 22 wells located in the western portion of the Depot (i.e.,the Ash
Landfill and OB Grounds).

The geologic information reviewed indicates that the upper portions of the shale formation
would be expected to yield small, yet adequate, supplies of water, for domestic use. For mid-
Devonian shales such as those of Hamilton group, the average yields, (which are less than 15
gpm), are consistent with what would be expected for shales (LaSala, 1968). The deeper
portions of the bedrock, (at depths greater than 235 feet) have provided yields up to 150
gpm. At these depths the high well yields may be attributed to the effect of solutioning on
the Onondaga limestone, which is at the base of the Hamilton Group. Based on well yield
data, the degree of solutioning is affected by the type and thickness of overlying material
(Mozola, 1951). Solution effects on limestones (and on shales which contain gypsum) in the
Erie-Niagara have been reported by LaSala (1968). This source of water is considered to
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comprise a separate source of groundwater for the area. Very few wells in the region
adjacent to SEDA utilize the limestone as a source of water, which may be due to the drilling
depths required to intercept this water.

The geologic study of the area by Mozola (1951) determined three reasons for the lack of
hydrologic interconnection between the groundwater near the surface and the deeper
aquifers.  First, the shales in this region are relatively impermeable, i.e., absorbing,
transmitting, and yielding water very slowly. Joints and other openings in the shales are
generally very narrow or are filled with fine silt and clay. This impermeability tends to inhibit
downward seepage of water from the surficial deposits. Second, the slope of the bedrock and
the land surfaces toward the Finger Lakes favors rapid drainage of surface water. Third, the
overlying glacial drift is considered too thin to hold large quantities of water for gradual
recharge of the bedrock.

24 RESULTS OF PREVIOUS INVESTIGATIONS

Results of previous investigations for the site are described in the appropriate RI/FS Project
Scoping Plan that serves as a supplement to this Generic Installation RI/FS Work Plan.
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3.0 SCOPING OF THE RV/ES

The previous sections have presented the current database for the subject site. This section
will integrate and interpret the previously presented information yielding a conceptual
understanding or model which will define the current conditions at the site. Consistent with
this understanding will be the selection of likely potential receptors of pollutants from this
site and potential technologies which may be appropriate, should a remedial action be
necessary. Finally, Data Quality Objectives (DQO)s will be established which will define the
quality and quantity of the data necessary to make decisions regarding this site.

3.1 CONCEPTUAL SITE MODEL
The conceptual site model for the subject site combines both site conditions and expected
pollutant behavior into a cohesive understanding of the site. This will serve as the basis for

the deciding upon what activities will be performed during the RI. The model was developed
by evaluating the following aspects:

1. Physical site characteristics: This considers the physical aspects of environmental
conditions and the effect these conditions may have on potential pollutant migration.

2. Environmental fate of constituents: This considers the expected behavior of residual
materials in the environment based upon the pollutants’ known chemical properties.

3.11 Physical Site Characterization

Physical site characterization of the subject site is discussed in the appropriate RI/FS Project
Scoping Plan that serves as a supplement to this Generic Installation RI/FS Work Plan.

3.1.2 Environmental Fate of Constituents - An Overview

This section presents a general discussion of contaminant fate and how these fate guidelines
will be used to evaluate the contaminants present at SEDA. This discussion will focus on a
variety of constituents including volatile organic compounds, semivolatile organic compounds,
pesticides/PCBs, herbicides, metals and explosives.
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The fate of a constituent refers to the length of time a constituent remains in its present
hazardous form. Organic constituents, including explosives, will degrade or decay over time,
generally into nonhazardous chemicals. Metal constituents will not degrade, but may be
converted into less hazardous or less mobile forms. Properties of both the hazardous
constituents and the media (soil, sediment, surface water, and groundwater) are necessary to
fully evaluate fate and transport. Examples of meaningful constituent-specific properties are
solubility, volatility, degradability, and adsorptivity. These properties are discussed below.
Representative indicators of these properties for selected organic compounds of concern at
SEDA are shown in Table 3-1. The organic compounds presented in Table 3-1 were those
compounds commonly found in investigations conducted to date at SEDA including RIs and
ESIs, and those compounds suspected to have been released to the environment based on
historical usage of the sites at SEDA. Media-specific properties for soils and sediment
include organic carbon content, moisture content, and mineralogy. Media-specific properties
for surface water and groundwater include organic content, charge balance, redox condition,
and pH.

Volatile constituents will enter the air in void spaces in the soil above the saturated zone.
These constituents may then leave the system through the ground surface. The tendency of
compound to volatilize is usually expressed in terms of a Henry’s Law constant Ky. Henry’s
Law holds in cases where the solute concentration is very low, which is applicable to most
constituents found at hazardous waste sites. Henry’s Law states that the concentration of a
constituent in the vapor phase is directly proportional to the concentration of that constituent
in the aqueous phase. The proportionality factor is the Henry’s Law constant. Henry’s Law
constants for a number of the selected organic compounds of concern at SEDA are shown
in Table 3-1. Generally, for compounds with a Henry’s Law constant less than 5 x 10? atm-
m*/mol, volatilization from the soils will not be a major pathway (Dragun, 1988).

Compounds in soil usually are mobilized by entering the aqueous phase. The compounds may
enter meteoric water as runoff during rainfall events, or as it percolates through the soil
column to the groundwater. Hazardous constituents present in soils may also dissolve directly
into the groundwater during periods of high water tables. In some cases, the contaminants
enter the system directly into the water fraction via spills or leaks.

Important soil properties to consider include the fraction of organic carbon, the mineralogy,
and the porosity. Many organic compounds and some metals adsorb more strongly to the
organic fraction in the soil or sediment. Therefore, the larger the amount of organics in the
soil, the less mobile organic constituents will be.
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One measure of the affinity of a compound for the organic fraction of the soil is the organic
carbon partition coefficient, K. The K is the ratio of the amount of the compound present
in the organic fraction to that present in the aqueous fraction. K, values are presented in
Table 3-1 for potential contaminants of concern at SEDA. The units used in Table 3-1 are
milliliters per gram (mL/g). Table 3-2 describes the relative relationship between K and
mobility. As can be seen, compounds with a K greater than 500 mL/g are generally
considered immobile (Dragun, 1988). As shown in Table 3-1, most of the PAHs and
pesticides have K. values well greater than 500 mL/g, and can be considered immobile. The
explosives have K, values ranging from 45 to 500 mL/g, and therefore may be considered
mobile.

Soils with higher organic content will adsorb more organics than soils with more clays.
Generally, surface soils will have higher organic content than deeper soils, due to the
presence of live and dead plant matter at the surface.

K, values are generally determined by experiment, but are often estimated using
octanol-water partition coefficients (K,,). Octanol-water partition coefficients are determined
in the laboratory, and then converted to K, via empirical relationships. Like K., K,, values
are also presented in Table 3-1. Since these values are a ratio of concentrations, they are
dimensionless.

Other compounds adsorb more strongly to the clay fraction of a soil or sediment. Under-
standing the type and amount of clays present is crucial to estimating the mobility of the
compounds. Most of the soils at SEDA are classified as clay loams. These soils generally
have low permeabilities and high water retention capabilities. Because of these properties,
contaminants tend to move slowly through these soils.

Transport refers to the movement of hazardous constituents at a site. There are three major
pathways through which hazardous contaminants may migrate and threaten human health and
the environment, and which must be evaluated for every site: air, groundwater, and surface
water. At SEDA, the major potential pathways of concern are surface water runoff, the
interaction of surface water with surficial soils, groundwater, and the air pathway, primarily
through the entrainment of particulates. A potential secondary pathway of concern is
ingestion of fish from any surface water body which may contain hazardous constituents.
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TABLE 3-2

RELATIVE RELATIONSHIPS BETWEEN K, AND MOBILITY

K, Mobility Class

> 2000 I - Immobile

500-2000 IT - Low Mobility
150-500 II - Intermediate Mobility
50-150 IV - Mobile

<50 V - Very Mobile

K, - Organic carbon partition coefficient

Source: The Soil Chemistry of Hazardous Materials; James Dragun, Ph.D; The Hazardous
Materials Control Research Institute; 1988.
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This mobilization might take place on different scales i.e.,adsorption of the lead onto organic
matter or leaching of metal complexes into surface water during runoff of precipitation. Any
evaluation of transport must involve characteristics and data from the total site, and cannot
look solely at chemical data or general soil and surface water information. The transport
mechanisms must also be understood in terms of small to large-scale phenomena.

The discussion of the fate mechanisms is separated into several groups, organics (VOCs,
SVOCs, Pesticides/PCBs, herbicides and explosives) and heavy metals, as the mechanisms are
somewhat different for each class. For organic constituents such as explosives, fate is
evaluated in terms of degradation or conversion of the compounds. Compounds can
biodegrade, hydrolyze, photodegrade, or be converted into other organic compounds. Usually,
organic compounds are converted to less hazardous compounds, with carbon dioxide and
water being the major end products of aerobic degradation. Occasionally, more hazardous
constituents may result from degradation. However, the degradation products of the
explosives discussed in Section 3.1.3.6are not more hazardous than the parent compounds.
Photodegradation is only important when the organic compounds are present at the surface
and exposed to the sun. At SEDA, all of these mechanisms may contribute to the
degradation of organics.

Important factors of organics (used to assess the degradation) include the degradation rate
which is a measure of how rapidly a compound will biodegrade; solubility, which helps to
determine the availability of the compound to the bacteria and to hydrolysis reactions; and
toxicity, which is a measure of how toxic the compound is to the bacteria present in the soil.
Biodegradation is often assumed to be a first order mechanism, and degradation rates may
be expressed as first order rate constants or as half-lives. A half-life refers to the time it
would take for half of the mass of the organic constituent to degrade. Half-lives for some of
the selected organic compounds of concern at SEDA are shown in Table 3-1. The first order
degradation rate is often assumed to be independent of the mass of the constituent present
in order to facilitate modeling, but in reality, as the mass of a compound decreases, the
degradation rate will also decrease.

The major fate mechanisms for metals are complexation, adsorption, precipitation, oxidation
and reduction. Complexation and adsorption are very similar. Both involve the bonding of
the metal ion with other materials present in the media, such as organic matter or clay
minerals. In complexation, metals are bound up by larger molecules present in the aqueous
fraction of the system, while adsorption generally refers to the binding up of the metals in the
minerals or clays present in the soil or sediment. Metal complexes may still be mobile, while
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adsorbed metals are not. Precipitation involves the formation of a metal compound which
is insoluble. Examples of insoluble compounds are metal hydroxides and metal carbonates.

Another aspect of fate and transport is bioaccumulation, or bioconcentration. A range of
bioconcentration factors (BCFs) for some of the constituents is included in Table 3-1. While
some of these values indicate a large potential for bioaccumulation, the overall potential at
the site is low, since most of the chemicals of concern, both organics and inorganics are
present in forms which are not readily available to plants and animals. The organics are
primarily adsorbed in the organic matter in the soil (as evidenced by the high K values), and
the inorganics are present primarily in insoluble forms. Therefore, there will be little plant
uptake of the hazardous constituents.

Another common mechanism for bioaccumulation is ingestion of fish which have accumulation
of hazardous chemicals. Fish may accumulate these chemicals by swimming in contaminated
water or by ingesting contaminated food.

3.13 Environmental Fate of Constituents at SEDA
3.1.3.1 Volatile Organic Compounds

Volatile organic compounds tend to have a low residence time in surface soil and surface
water environments. These chemicals can be persistent in groundwater. However, there is
evidence that non-chlorinated volatile organic compounds may degrade rapidly in the vadose
zone above groundwater plumes. (Gas Research Institute, Management of Manufactured Gas
Plant Sites, Volume III, Risk Assessment, May 1988, GRI-87/0260.3).

Major exposure routes of interest include the ingestion of groundwater and the inhalation of
the gases. The latter can be important in situations involving the excavation of pits or the
entrainment of soil gas into buildings.

There is little potential for these chemicals to accumulate in aquatic or terrestrial biota.

Because it is not the intent of this section to discuss the persistence of all volatile organic
compounds, only selected volatile organics that are commonly found or are suspected to have
been released to the environment at SEDA are discussed below.

This section addresses the contaminant persistence (fate and transport) and focuses on
volatile organic compounds, the primary constituents of concern at the SEDA. Volatile
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organic chlorinated (aliphatic) compounds associated with SEDA are TCE and the breakdown
products of TCE, including cis- and trans- 1,2-dichloroethene, (1,2-DCE) 1,1-dichloroethene
(1,1-DCE) and vinylchloride. Since vinyl chloride is a gas at ambient temperatures, it is likely
that the much of the degradation of TCE ends upon the formation of vinyl chloride, since it
would be slowlyreleased into the atmosphere. Common aromatic volatile organic compounds
are benzene, toluene, ethylbenzene and xylenes (BTEX) which are associated with petroleum
hydrocarbons, including gasoline.

The chemical/physical properties of these chemical constituents and the media (soil, sediment,
surface water, and groundwater) which have been impacted are necessary to fully evaluate the
fate and transport.  Meaningful chemical-specific properties are solubility, volatility,
degradability, and adsorptivity. These properties are discussed below. Table 3-1 surnmarizes
the chemical specific properties of TCE and its breakdown products, and BTEX compounds.
Media specific properties include organic carbon content, porosity, moisture content, bulk
density, groundwater velocity, and dispersivity.

3.1.3.1.1 Aliphatic (chlorinated) Volatile Organics

Table 3-1 presents the information which will serve as a basis for predicting the likely
environmental fate of the chlorinated substances at SEDA. The most volatile of the
chlorinated compounds being examined at this site is vinyl chloride, with a vapor pressure of
2300 millimeters mercury (mm Hg) at 20°C. TCE has a vapor pressure of 59 mm Hg at 20°C.
Consequently, volatilization represents a significant environmental pathway, provided that
there is an ample amount of air space in the soil through which the vapor can migrate.
Volatile constituents enter the air through void spaces in the soil above the saturated zone
which may then leave the system through the ground surface.

An important chemical specific property which can be used to understand the potential for
chemical migration is Henry’s Law. At low concentrations and equilibrium, Henry’s Law
states that the concentration in the vapor phase is directly proportional to the concentration
in the aqueous phase. The Henry’s constant is the proportionality factor between the vapor
and liquid phase concentrations. Henry’s constants for selected organic compounds of
concern detected are presented in Table 3-1. Generally, for compounds with a Henry’s
constant less than 5 x 10 atm-m’/mole, volatilization is not expected to be a significant
environmental pathway (Dragun, 1988). TCE and its four breakdown products all have
Henry’s Constants greater than 5 x 10? atm-m’/mole which suggests that volatilization will be
a significant mechanism in the partitioning of these volatile chlorinated compounds.
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Compounds in soil are only mobile in the aqueous and air phases. Compounds enter the
groundwater as precipitation migrates through the soil and mixes with these materials,
eventually recharging to groundwater. The solubilities for these compounds range from 1,100
mg/l for TCE to 6,300 mg/l for trans 1,2 DCE which is sufficient to cause impacts to the
groundwater. A review of the melting points and boiling points indicate that vinyl chloride
is a gas at ambient temperatures, and TCE and the DCE isomers are liquids at room
temperature.

The affinity of a compound to sorb to the organic fraction of soil is estimated from the
organic carbon partition coefficient (K,). The K, is the ratio of the amount of the
compound present in the organic fraction to that present in the aqueous fraction, at
equilibrium. K values are presented in Table 3-1 for TCE and its breakdown products. The
relationship between K, and mobility is presented in Table 3-2. Compounds with a K,
between 500 mL/gand 2,000 ml/gare generally considered low mobility compounds and those
with a K value greater than 2,000 ml/g are considered to be immobile (Dragun, 1988). TCE,
the DCE isomers and vinyl chloride all have K, values less than 500 mL/g and are therefore
considered to be mobile. K, values are generally determined by experiment, but are often
estimated using octanol-water partition coefficients (K,,). Octanol-water partition coefficients
are determined in the laboratory and then converted to K. via empirical relationships.

Understanding the type of soils present is useful for estimating the mobility of compounds.
The site soils, clay loams, generally have low permeabilities and high water retention
capacities. Therefore dissolved materials tend to move much slower through clay soils than
sandy soils. Since adsorption of solutes on soils is controlled by the amount of organic carbon
in the soil, soils with a higher organic content will adsorb more organics than soils which are
low in carbon but rich in clay. Generally, surface soils, i.e. soils in the agricultural A horizon,
have a higher organic content than deeper soils, i.e.soils in the B and C horizon, due to the
presence of decomposing plant matter at the surface. In general, the larger the amount of
organic matter in the soil, the less mobile the compounds of concern will be.

Compounds degrade through a variety of mechanisms including biodegradation, hydrolysis,
photodecomposition, and are converted to other organic degradation products.
Biodegradation is considered to be the most likely transformation pathway for TCE, since the
reaction kinetics are the fastest of the mechanisms considered. Known biological breakdown
products of TCE include vinyl chloride and 1,2-DCE. The degradation rate, which is a
measure of how fast a compound degrades, is influenced by several factors including:
solubility, which determines the availability of the compound to the bacteria, temperature,
oxygen concentrations, moisture content, substrate concentrations and toxicity, which is a
measure of how toxic the compound is to the bacteria. For estimating simplicity, degradation
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has been assumed to be a first order reaction, which will allow degradation rates to be
" expressed as first order rate constants or half lives. A half-life refers to the time it would take
for half of the mass of the organic constituent to degrade to either an intermediate compound
or to carbon dioxide and water. A detailed analysis of biodegradation would evaluate the
complete pathway. Half-lives for selected organic compounds that have a potential to be
detected at SEDA are shown in Table 3-1. The first order degradation rate is often assumed
to be independent of the mass of the constituent present in order to facilitate modeling, but
in reality, as the mass of a compound decreases, the degradation rate will also decrease.

3.1.3.1.2 Fate of Chlorinated Aliphatic Volatile Compounds

Following a release, source materials partition into the three (3) environmental media, i.e.
soil, water and air. Estimations of phase partitioning at the source can be used to understand
the expected fate of the released materials. The fate of the chlorinated chemicals found at
SEDA can be determined by Level I equilibrium partitioning calculations following
procedures developed by MacKay and Paterson, (1981).

The partitioning model is based on the concept of fugacity, a thermodynamic property of a
chemical. Fugacity is often considered as the tendency of a chemical to escape from one
phase into another. Using known chemical/physical properties of the chemicals of interest,
i.e.the Henry’s constant and the K., and the physical properties of the media which these
chemicals are released into, i.e. the soil porosity and the moisture content, it is possible to
calculate a fugacity value, described as the f term, for each media. Generally, the units of
fugacity, f, are expressed in units of pressure, i.e. atmospheres. The basic premise of the
approach described by Mackay is that, at equilibrium, the fugacity of the chemicals in each
media (subcompartment) are equal. Secondly, the concentration of each chemical in each
media is related to the fugacity by a proportionality constant, Z. The units of Z are in
moles/m*-atm. Since only three media are involved, it is possible to ratio the Z terms for each
media to the sum of all the Z values. This provides a percent partitioning ratio which is
indicative of the degree that each chemical will partition into each environmental phase. The
analysis has the advantage that it is independent of the actual mass of a chemical in the
media. The results represent the relative amounts of a chemical, at equilibrium, which would
be expected in a subcompartment. The subcompartments are the soil, water or air phase of
the compartment in question.

For this analysis two compartments were considered. One compartment, the unsaturated
(vadose) zone of soil, and the second compartment considered was saturated zone of soil.
The analysis was performed separately for each compartment.
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The Level I partitioning estimation technique, developed by Mackay, is considered to be a
batch type analysis. In other words, chemicals are not allowed to pass beyond a defined
control volume being considered. It does not account for various dynamic processes, such as
biodegradation, but is useful in estimating the fate of released chemicals within the source
area. The model does not account for separate phase liquids which may displace moisture
within the pore spaces. It is intended to provide an indication of the behavior of the
chlorinated organics in the soil under theoretical conditions.

The model involves three basic assumptions:

1. There is no chemical or biological degradation.

2. Chemicals are at equilibrium within the total environmental compartment and each
subcompartment.

3. Since equilibrium is assumed, there is no unbalanced net flux into or out of

subcompartments nor is there any release from the compartment as a whole, i.e.
volatilization or leaching.

The compartments chosen were the vadose zone and the saturated deep soil. The only air
volume considered was that air in the pores of the vadose zone. The atmospheric air above
the compartment was excluded.

Mackay’s equilibrium partitioning model was used to predict the partitioning of TCE, trans-
1,2-DCE, and vinylchloride among soil-solids, soil-water, and soil-air. The porosity of the soil
at SEDA was estimated to be 37.3% (USAEHA Hazardous Waste Study No. 37-26-0479-85,
August 1984). Since the moisture content of the soils at SEDA vary during the year, two
scenarios were considered, a wet season (23.3 % moisture content in the vadose zone)
(USAEHA, 1984) and a dry season (9.4 % moisture content in the vadose zone) (Metcalf and
Eddy, October 1989). The vadose zone consists of the soil phase, the soil-water phase, and
the soil air phase. By definition, saturated soils contains no soil-air phase. A discussion of
the model results follows.

The fugacity calculation begins by establishing the control volume. The control volume for
the vadose zone compartment was established by considering one (1) square foot of soil
extending (1) foot into the unsaturated zone. The control volume for the saturated zone was
established by considering one (1) square foot of soil extending one (1) foot into the water
table.
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The amount of water in the upper, unsaturated control volume during the wet season is:

% Water=MC
where: MC = Moisture Content during the wet season, (0.233)

The amount of solids in the control volume during the wet season was estimated as:

%Solids=1-®
where: ® = Soil Porosity, (0.373)

The amount of air estimated in the control volume during the wet season was estimated as:

%Air=1-(%Solids+%Water)

From these estimates, the subcompartment volumes, expressed as percent of the total volume,
during the wet season was calculated as:

° Volume of Solids - 62.7%
° Volume of Water - 23.3% and
. Volume of Air - 14% .

During the dry season, the moisture content of the unsaturated zone was estimated to be
9.4%, the same analysis yielded subcompartment volumes of:

. Volume of Solids (V) - 62.7%
o Volume of Water (V,,) - 9.4% and
. Volume of Air (V,,) - 27.9%

The soil pore spaces for the lower saturated soil compartment does not contain any air spaces
and therefore the volume of the water in this compartment isequal to the soil porosity, 0.373.

Page 3-13
Jure, 1995 KASENECA\RIFS\GENERIC\Section. 3



SENECA GENERIC RI/FS WORKPLAN - DRAFT-FINAL REPORT

The remainder of the soil volume is soil solids. The subcompartment volumes are defined as
follows:

o Volume of Solids (V) - 62.7%
o Volume of Water (V,,) - 37.3%

Two chemical specific inputs are required:

H = Henry’s Law Constant (atm m*/mol) and
K, = organic carbon partition coefficient.

The media specific inputs are:

o Soil organic carbon content - 0.1%
. Bulk density of soil - 1.8 g/cm’
o Soil temperature - 20°C

The next step is to calculate the proportionality constant Z, for each phase, where:

C =12f
and

C, = the concentration in a given phase (mol/m?®)
Z, = the proportionality constant for a given phase (mol/m*-atm)
f; = the fugacity of a given phase (atm).

The following equations can be used to calculate Z.

1) Z. = I/RT
2  Z,-1UH
3) Zsoil = 10-8 (OC soil) Koc Psoil)/H

where:

R = universal gas constant = 8.2 x 10®° m’-atm/mol-°K
T = Temperature (°K)

H = Henry’s Law Constant (atm-m’/mol)

oc,,; = soil organic carbon content (%)
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K, = organic carbon partition coefficient
P., = soil bulk density (g/m’)

Next, the fraction (F) in each phase is calculated by the following equations:

F = Vair Zair
“« Vair Zair * ng Zgw * Vsoil Zsoil
F = VS’W ZS’W
e Vair Zair * ng Zgw * Vsail Zsoil
F .= I/Ts'oil Zsoi!
il
* Vair Zair + ng Zgw * Vsoil Zsoil

For the two compartment calculations the air terms are ignored.

Table 3-3 contains the results of the partitioning model. In the vadose zone, TCE is expected
to partition in the soil-water phase from 27.5% to 54.5%, depending on the season. The
partitioning of TCE in the soil-air phase is from 12.4% to 30.9%. As expected, TCE
partitions more in the soil-water phase during the wet season than the dry season.

Conversely, during the dry season, when there is more vapor space in the soils there is more
TCE in the soil-air phase. The amount of TCE remaining in the soil ranges from 33.1% to
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41.6%. In the saturated soil the partitioning percentage of TCE is 27.6% in the soil with the
remainder in the soil water phase (72.4%).

The partitioning model also considered trans-1,2-DCE, a TCE breakdown product, and vinyl
chloride, a breakdown product of DCE. It was determined that in unsaturated soils, a
significant amount (39.7% to 69.1%) of DCE will be present in the soil-water phase. In the
saturated soils as much as 84.9% of the DCE is expected to be in the soil-water phase.
Since vinyl chloride is a gas at room temperature a much greater percentage of vinyl chloride
was found in the soil-air phase, 85.7% during the wet season and 61.5% during the dry
season.

The results of these partitioning analyses indicate that chlorinated solvents found at SEDA
will be partitioned into the soil-water and the soil-airspace.

The previous analysis did not consider degradation of these chemicals. Figure 3-1 provides
a summary of the identified breakdown products resulting from the environmental
biodegradation of TCE. Dechlorination and methane production are carried out by anaerobic
microbes. Anaerobic conditions are likely to exist in the soils and therefore anaerobic
degradation is a likely degradation pathway. Research indicates that under methanogenic
conditions TCE is sequentially reduced by dechlorination to DCE isomers, then to vinyl
chloride, and eventually to ethene. At each step a chlorine is replaced by hydrogen, and
hydrogen chloride is produced. Of the three possible DCE isomers, the cis- and trans- 1,2-
dichloroethene isomers are much more prevalent than 1,1-dichloroethene. Both an energy
source and an electron, or an electron donor source appear to be necessary for this
transformation to take place. Compounds with a greater degree of halogenation are more
likely to undergo dehalogenation, suggesting that vinyl chloride, with one remaining chlorine
is not as likely to degrade to ethene as TCE is to degrade to DCE.

The products of biodegradation at the site suggests that biodegradation mechanism is the
more rapid mechanism, since TCE was detected in 54% of the soil samples and 33% of the
groundwater samples and 1,2-DCE (total) was detected in 39% of the soil samples and 32%
of the groundwater samples. 1,1-DCE, not a significant intermediate, was detected in only
6% of the soil samples and 2% of the groundwater samples. Vinyl chloride was detected in
6.4% of the soil samples and 7% of the groundwater samples. The high vaporization
potential of vinyl chloride may account for the low percentage of soil and water samples
found to contain vinyl chloride.
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An important item to note regarding degradation, is that TCE was not detected in the
downgradient wells along the site fenceline, while DCE was detected. This suggests that
biodegradation of TCE is occurring along the groundwater transport pathway and TCE is
transformed to DCE before groundwater migrates to the downgradient locations. Although
little or no vinyl chloride was found in the downgradient wells, a known breakdown product
of DCE, based upon the previous discussion of partitioning, it is likely that the vinyl chloride
is released as vapor.

TCE is relatively mobile and will partition in the water of the soil-groundwater system
especially in soils with a low organic content. As discussed earlier, volatilization may also be
a significant pathway for TCE near the surface or in the soil-air phase. Hydrolysis is not
expected to be significant in natural soils due to slow reaction mechanisms.

DCE and Vinyl chloride are also considered to be mobile in soil/groundwater systems and
volatilization is also considered to be significant near the surface. However, unlike TCE and
DCE, partitioning of vinyl chloride in the soil-air phase dominates the expected partitioning
pathways and most of the vinylchloride will likely be volatilized from the surface of the soil.

3.1.3.1.3 Aromatic Volatile Organics

The following information on aromatic volatile organics was obtained from the document,
"Installation Restoration Program Toxicology Guide”, Volume 1,October 1985, AD-A171095.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds may move through the
soil/groundwater system when present at low concentrations (dissolved in water and sorbed
on soil) or as a separate organic phase (resulting from a spill of significant quantities of the
chemical). In general, transport pathways of low soil concentrations can be assessed by
equilibrium partitioning. These calculations predict the partitioning of BTEX compounds
among soil particles, soil water and soil air. The portions of BTEX compounds associated
with the water and air phases of the soil are more mobile than the adsorbed portions.

Partitioning in the Environment

Benzene: The estimate for an unsaturated topsoil model indicate that most of the benzene
(88%) is expected to be sorbed to the soil. A much smaller (yet significant) amount (7%)
will be present in the soil water phase and can thus migrate by bulk transport (e.g., the
downward movement of infiltrating water), dispersion and diffusion. For the portion of
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benzene in the gaseous phase of the soil (5%), diffusion through the soil-air pores up to the
ground surface, and subsequent removal by wind, will be a significant loss pathway.

In saturated, deep soils (containing no soil air and negligible soil organic carbon), a much
higher fraction of the benzene (79%) is likely to be present in the soil water phase and
transported with flowing groundwater.

Toluene: The estimates for an unsaturated topsoil model indicate that nearly all of the
toluene (97%) is sorbed to the soil. A much smaller amount (2%) will be present in the soil
water phase and thus migrate by bulk transport (e.g.,the downward movement of infiltrating
water), dispersion and diffusion. For the portion of toluene in the gaseous phase of the soil
(1.6%), diffusion through the soil pore spaces up to the ground surface, and subsequent
removal by wind, will be significant loss pathway. there is no significant difference in the
partitioning calculated for 25°C and 10°C.

In saturated, deep soils (containing no soil air and negligible soil organic carbon), a much
higher fraction of the toluene (48%) is likely to be present in the soil water phase and
transported with flowing groundwater. -

Ethyl benzene: The estimates for an unsaturated topsoil model indicate that nearly all of the
ethyl benzene (98%) is sorbed to the soil. A much smaller amount (0.75%) is expected to
be present in the soil-water phase and can thus migrate by bulk transport (e.g.,the downward
movement of infiltrating water), dispersion and diffusion. For the portion of ethyl benzene
in the gaseous phase of the soil (0.7%), diffusion through the soil air pores up to the ground
surface, and subsequent removal by wind, will be a significant loss pathway.

In saturated, deep soils (containing no soil air and negligible soil organic carbon), a much
higher fraction of the ethyl benzene (26%) is likely to be present in the soil water phase and
transported with flowing groundwater.

Xylene: The estimates for an unsaturated topsoil model indicate that nearly all of the xylene
(98.8%) is expected to be sorbed to the soil. A much smaller amount (0.7%) is expected to
be present in the soil water phase and thus available to migrate by bulk transport (e.g.,the
downward movement of infiltrating water), dispersion and diffusion. For the portion of xylene
in the gaseous phase of the soil (0.5%), diffusion through the soil-air pores up to the ground
surface, and subsequent removal by wind, will be a significant loss pathway.
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In saturated, deep soils (containing no soil air and negligible soil organic carbon), a much
higher fraction of the xylene (26%) is likely to be present in the soil water phase and
transported with flowing groundwater.

Sorption of BTEX on Soils

The mobility of BTEX compounds in the soil/groundwater system (and their eventual
migration into aquifers) is strongly affected by the extent of their sorption on soil particles.
In general, sorption on soils is expected to:

- increase with increasing soil organic matter content;

- increase slightly with decreasing temperature;

- increase moderately with increasing salinity of the soil water; and

- decrease moderately with increasing dissolved organic matter content of the soil water.

Based upon octanol-water partition coefficients, for the BTEX compounds (135, 537, 1410,
and 1450, respectively) the soil sorption coefficients (K,)s are estimated to be 65, 259, 681,
and 691, respectively.

Volatilization of BTEX from Soils

Transport of BTEX vapors through the air-filled pores of unsaturated soils is an important
transport mechanism for near-surface soils. In general, important soil and environmental
properties influencing the rate of volatilization include soil porosity, temperature, convection
currents and barometric pressure changes; important physio-chemical properties include the
Henry’s law constant, the vapor-soil sorption coefficient, and, to a lesser extent, the vapor
phase diffusion coefficient.

There are no data from laboratory or field tests showing actual soil volatilization rates.
Sorption of the benzene vapors on the soil may slow the vapor phase transport.

The Henry’s law constant (H), which provides an indication of a chemical’s tendency to
volatilize from solution increases significantly with increasing temperature.  Moderate
increases in H are also observed with increasing salinity due to a decrease in solubility of
benzene, toluene and ethyl benzene.
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Transformation Processes of BTEX in Soil/Groundwater Systems

The persistence of BTEX compounds in soil/groundwater systems is not well documented.
In most cases, it should be assumed that the chemical will persist for months to years (or
more). Benzene, toluene and ethyl benzene that has been released into the air will eventually
undergo photochemical oxidation; tropospheric lifetime on the order of a few hours to a few
days have been estimated for benzene and 15 hours for toluene and ethyl benzene.

BTEX compounds under normal environmental conditions are not expected to undergo
hydrolysis. Further, benzene and toluene are not expected to be susceptible to oxidation or
reduction reactions in the soil/groundwater environment.

Available data on the biodegradability of benzene are somewhat contradictory. Certain pure
and mixed cultures can apparently degrade benzene under environmental conditions, but the
chemical must be considered fairly resistant to biodegradation. Available data indicate that
toluene and ethyl benzene are biodegradable in the soil/groundwater environment. No
information on the biodegradability of xylene in the soil/groundwater environment is available.
However, based upon data for other structurally similar chemicals (e.g., toluene, ethyl
benzene), it is expected that xylene would be biodegradable. In most soil/groundwater
systems aerobic degradation would be of minimal importance because of the low
concentration of microorganisms (at depth) and the low dissolved oxygen (anaerobic)
conditions. No data are available on the possibility of anaerobic biodegradation.

Primary Routes of Exposure From Soil/Groundwater Systems

The above discussion of fate pathways suggest that benzene is highly volatile, weakly adsorbed
by soil and has a limited potential for bioaccumulation. Additionally, toluene is highly volatile
from aqueous solutions, moderately sorbed to soil and has a low potential for
bioaccumulation. Ethyl benzene and xylene are highly volatile from aqueous solutions, may
be moderately adsorbed by soil and have a moderate potential for bioaccumulation. BTEX
compounds may volatilize from soil surfaces, but that portion not subject to volatilization is
likely to be mobile in groundwater. These fate characteristics suggest several potential
exposure pathways.

Volatilization of BTEX compounds from a disposal site, particularly during drilling or
restoration activities, could result in inhalation exposures. The potential for groundwater
contamination is high, particularly in sand soils.
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These results of a USEPA Groundwater Supply Survey indicate that BTEX compounds have
the potential for movement in soil/groundwater systems. The compounds may eventually
reach surface waters by this mechanism, suggesting several other exposure pathways:

o Surface waters may be used as drinking water supplies, resulting in direct ingestion
exposure;

. Aquatic organisms residing in these waters may be consumed, also resulting in
ingestion exposure through bioaccumulation;

° Recreational use of these waters may result in dermal exposure; and

e Domestic animals may consume or be dermally exposed to contaminated ground or

surface waters; the consumption of meats and poultry could then result in ingestion
exposures.

In general, exposures associated with surface water contamination can be expected to be
lower than exposures from drinking contaminated groundwater for two reasons. First, the
Henry’s law constants for BTEX compounds indicate that they will volatilize upon reaching
surface waters. Secondly, the bioconcentration factors for benzene and toluene are expected
to be low, suggesting limited bioaccumulation in aquatic organisms or domestic animals. For
ethyl benzene, the bioconcentration factor suggest moderate bioaccumulation in aquatic
organism and domestic animals. The bioaccumulation factor for xylene is not high enough
to suggest consumption of aquatic organisms or domestic animals as a significant source of
exposure compared to drinking water.

Although BTEX compounds are readily photooxidized in the atmosphere, its volatility
suggests that it may be found in air as well.

3.1.3.2 Semi-Volatile Organic Compounds

3.1.3.2.1 PAH Compounds

The following information was obtained from the document, "Management of Manufactured
Gas Plant Sites, Volume I, Risk Assessment,” GRI, May 1988, GRI-87/0260.3.

PAH compounds have a high affinity for organic matter and low water solubility. Water
solubility tends to decrease and affinity for organic material tends to increase with increasing
molecular weight.  Therefore, naphthalene is much more soluble in water than is
benzo(a)pyrene. When present in soil or sediments, PAHs tend to remain bound to the soil
particles and dissolve only slowly into groundwater or the overlying water column. Because
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of the high affinity for organic matter, the physical fate of the chemicals is usually controlled
by the transport of particulates. Thus, soil, sediment and suspended particulate matter (in air)
represent important media for the transport of the chemicals.

Because of their high affinity for organic matter, PAH compounds are readily taken up
(bioaccumulated) by living organisms. However, organisms have the potential to metabolize
the chemicals and to excrete the polar metabolites. The ability to do this varies among
organisms. Fish appear to have well-developed systems for metabolizing the chemicals. The
metabolites are excreted. Shellfish (bi-valves) appear to be less able to metabolize the
compounds. As a result, while PAH compounds are seldom high in fish tissues, they can be
high in shellfish tissues.

Several factors can degrade PAH compounds in the environment. Biodegradation on soil
microorganisms is an important process affecting the concentrations of the chemicals in soils,
sediment and water. Volatilization may also occur. This mechanism is effective for the
lighter molecular weight compounds. However, the volatilization of higher molecular weight
PAH compounds occurs slowly.

3.1.3.2.2 Phenolic Compounds

These compounds are highly water soluble and, therefore, easily leach from soil environments
into the underlying groundwater. They are not persistent in surface water environments.
Phenolics are not as volatile as benzene, xylene or toluene, but can volatilize at a moderate
rate. Therefore, there may be some potential for exposure to gases. Non-chlorinated
phenolic compounds are not readily bioaccumulated by terrestrial or aquatic biota (GRI-
87/0260.3).

3.1.33 Pesticides and PCBs
It is not the intent of this section to discuss the persistence of all pesticides and PCBs,

therefore, only selected pesticides and PCBs that are commonly found or are suspected to
have been released to the environment at SEDA are discussed below.

Chlordane

The following information was obtained from "Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. III, Pesticides (ed. Philip H. Howard, Lewis
Publishers, 1991).
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Chlordane has been released in the past into the environment primarily from its application
as an insecticide. Technical grade chlordane is a mixture of at least 50 compounds. If
released to soil, chlordane may persist for long periods of time. Under field conditions, the
mean degradation rate has been observed to range from 4.05-28.33%/yrwith a mean half-life
of 3.3 years. Chlordane is expected to be generally immobile or only slightly mobile in soil
based on field tests, soil column leaching tests and estimated K, estimation; however, its
detection in various ground waters in NJ and elsewhere indicates that movement to ground
water can occur. Adsorption to sediment is expected to be a major fate process based on soil
adsorption data, estimated Koc values (24,600-15,500), and extensive sediment monitoring
data. The presence of chlordane in sediment core samples suggests that chlordane may be
very persistent in the adsorbed state in the aquatic environment.

If released to water, chlordane is not expected to undergo significant hydrolysis,oxidation or
direct photolysis. Sensitized photolysis in the water column may be possible, however. The
observation that 85% of the chlordane originally present in a sealed glass jar under sunlight
and artificial light in a river die-away test remained at the end of two weeks and persisted at
that level through week 8 of the experiment; this indicates that chlordane will be very
persistent in aquatic environments.

Although sufficient biodegradation data are not available, it has been suggested that
chlordane is very slowly biotransformed in the environment which is consistent with the long
persistence periods observed under field conditions. Bioconcentration is expected to be
important based on experimental BCF values which are generally above 3,200.

If released to the atmosphere, it will be expected to be predominantly in the vapor phase.
Chlordane will react in the vapor-phase with photochemically produced hydroxyl radicals at
an estimated half-life rate of 6.2 hr suggesting that this reaction is the dominant chemical
removal process. Soil volatility tests have found that chlordane can volatilize significantly
from soil surfaces on which it has been sprayed, particularly moist soil surfaces; however,
shallow incorporation into soil will greatly restrict volatile losses.

The detection of chlordane in remote atmospheres (Pacific and Atlantic Oceans; the Arctic)
indicates that long range transport occurs. It has been estimated that 96% of the airborne
reservoir of chlordane exists in the sorbed state which may explain why its long range
transport is possible without chemical transformation. The detection of chlordane in
rainwater and its observed dry deposition at various rural locations indicates that physical
removal via wet and dry deposition occurs in the environment.
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Lindane

The following information was obtained from "Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. III, Pesticides (ed. Philip H. Howard, Lewis
Publishers, 1991).

Lindane is used as an insecticide on hardwood logs and lumber, seeds, vegetables and fruits,
woody ornamentals, hardwood forests, livestock and pets, and existing structures. When
released to water, lindane isnot expected to volatilize significantly. Lindane released to acidic
or neutral water is not expected to hydrolyze significantly, but in basic water, significant
hydrolysis may occur. At a pH of 9.3, the hydrolysis half-life of lindane in water was
measured to be about 4 days (95 hr.). Transport to the sediment should be slow and result
predominantly from diffusion rather than settling. Release of lindane to soil will most likely
result in volatilization and slow leaching of lindane to ground water. Lindane in the
atmosphere is likely to be subject to dry and wet deposition. The estimated half-life for the
reaction of vapor phase lindane with atmospheric hydroxyl radicals is 2.3 days. Lindane may
slowly biodegrade in aerobic media and will rapidly degrade under anaerobic conditions.
Lindane has been reported to photodegrade in water in spite of the lack of a photoreactive
center, but photolysis is not considered to be a major environmental fate process. Lindane
will bioconcentrate slightly in fish. Monitoring data indicate that lindane is a contaminant in
air, water, sediment, soil, fish and other aquatic organisms, wildlife, food, and humans.
Human exposure result primarily from food.

Endosulfan

The following information was obtained from "Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. III, Pesticides (ed. Philip H. Howard, Lewis
Publishers, 1991).

Endosulfan is used as an insecticide against a variety of insects on a variety of crops.
Technical endosulfan is composed of a-endosulfan and $-endosulfan. Release of endosulfan
isomers to soil will most likely result in biodegradation and in hydrolysis, especially under
alkaline conditions. Endosulfan isomers on the soil surface may photolyze. Volatilization and
leaching are not expected to be significant due to the high estimated soil-sorption coefficients
of the isomers. When release to water, endosulfan isomers are expected to hydrolyze readily
under alkaline conditions, and more slowlyat neutral and acidic pH values (« half-lives=35.4
and 150.6 days for pH 7 and 5.5, respectively; § half-lives=37.5and 187.3 days for pH 7 and
5.5, respectively). Volatilization and biodegradation are also expected to be significant.
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Endosulfan released to the atmosphere will react with photochemically generated hydroxyl
radicals with an estimated half-life of 1.23 hr. Bioconcentration of endosulfan is expected to
be significant. Isomers of endosulfan are contaminants in air, water, sediment, soil, fish and
other aquatic organisms, and food. Human exposure results primarily from food, and by
occupational exposure.

DT

The following information was obtained from "The Installation Restoration Program
Toxicology Guide," Vol, IlI, Arthur D. Little, Inc. June 1987.

From 1946 to 1972, DDT was one of the most widely used agricultural insecticides in the
world. During this time, DDT played an important role in many phases of agriculture and in
the eradication of malaria, typhus and plague. As of January 1, 1973, all uses of DDT in the
United States were cancelled with the exception of emergency public health however, it is still
used extensively in some tropical countries.

DDT is expected to be highly immobile in the soil/groundwater environment when present
at low dissolved concentrations. Bulk quantities of DDT dissolved in an organic solvent could
be transported through the unsaturated zone as the result of a spill or improper disposal of
excess formulations. However, the extremely low solubility of DDT and its strong tendency
to sorb to soils results in a very slow transport rate in soils.

In general transport pathways can be assessed by using an equilibrium-partitioning models.
These calculations predict the partitioning of low soil concentrations of DDT among soil
particles, soil water, and soil air. Due to its strong tendency to sorb to soil, virtually all of the
DDT partitions to the soil particles of unsaturated top soil, with negligible amounts associated
with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil
air and a smaller organic carbon fraction, almost all of the DDT is retained on the soil.

DDT is characterized by a strong tendency to sorb to organic carbon. Kadeg et. al. report
an arithmetic mean K of 670,200 for 17 reported values; the corresponding geometric mean
was log K, = 5.48. As with all neutral organic chemicals, the extent of sorption is
proportional to the soil organic carbon content. In soils with little organic carbon (e.g.,clays)
the extent of sorption may also depend upon soil properties such as surface area, cation
exchange capacity and degree of hydration.

The apparent sorption of DDT to soils and sediments is lessened, and thus its mobility is
enhanced by the presence of dissolved organic matter in solution. Caron et. al. found the
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sorption of DDT to a natural freshwater sediment to be reduced by 75% in the presence of
6.95 mg/L of dissolved organic carbon (in the form of humic acid extracted from another
sediment). Using p,p’-DDT, Chiou et al. observed the apparent water solubility to be
significantly enhanced (roughly 2-5 times) in the presence of 100 mg/L of humic and fulvic
acids. (Sorption willdecrease with increasing water solubility). The partitioning of p,p’-DDT
between soil-derived humic acid and water was approximately 4 times greater than with soil
fulvic acids and 5-7 times greater than with aquatic (freshwater) humic and fulvic acids.
These findings indicated that the mobility of DDT in natural waters may be several times
greater than predicted (though probably still small) when the effect of dissolved organic
matter is present. In waters containing large concentrations of dissolved organic material,
such as swamps and bogs, this may be especially important.

The vapor pressure of DDT at 25°C has been given as 2.6 x 107° atm with estimates of its
Henry’s law constant at 25°C ranging from 2.8 x 10° to 2.0x 10 atm - m*/mol. Volatilization
is expected to be an important loss process in aquatic environments with the half-life for
DDT on the order of several hours to several days. The presence of sediment particles,
which would adsorb DDT from solution, would significantly reduce volatilization losses.

In soils, volatilization is much slower. Jury et al. using soil of 1.25% organic carbon to which
DDT was applied uniformly to a depth of 1 cm at the rate of 1 kg/hectare, calculated
volatilization half-lives of 497 and 432 days when water evaporation rates were 0.0 and 5.0
mm/day, respectively. The corresponding figures when the same quantity of DDT was mixed
to a depth of 10 cm were 2300 and 2069 days.

Similar results were obtained by Lichtenstein et al. who studied the persistence of technical
DDT (84% p,p’, 15% o,p’) in agricultural loam soil with crops over a 15 year period.
Calculated half-lives for both isomers fell between 4.0 and 4.7 years for DDT applied at 10
pounds/acre; somewhat longer half-lives were measured for applications of 100 pounds/acre.
These half-lives should be taken as upper limits of the volatilization rate since other processes
such as leaching and degradation contribute to the DDT loss.

In tropical soils, the loss of DDT has been found to be much more rapid. El Zorgani found
a half-life of less than three weeks for DDT applied at an initial concentration of 6.65 ppm
to the soil surface beneath a cotton crop in the Sudan. The loss of the o,p’ isomer was
several times greater than for the p,p’ isomer; and insignificant fraction of the loss could be
accounted for by conversion to p,p’-DDE. A half-life 110 days has been reported for DDT
in Kenya where it was found to sublime directly into the atmosphere without conversion to
DDE.
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The rate at which DDT degrades in the soil/groundwater environment is dependent on the
“conditions under which it is present. The pH strongly affects the rate of aqueous hydrolysis.
Over the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first-
order rate constant (k) at 27°C could be expressed as:

K, = 1.9% 10° + 9.9x 10® - [OH]

where kg, is in s? and [OH], the concentration of the hydroxide ion, is in moles/liter.
Hydrolysis half-lives of roughly 81 days, 8 years and 12 years at pH 9, 7, and 5, respectively,
result from the rate constant obtained from this equation. The hydrolysis product of p,p’-
DDT is p,p’-DDE.

A photolysis half-life of 5 days was measured for DDT when it was present in natural water
exposed to summer sunlight, although no photolysis was observed when the chemical was
present in pure water. Again, p,p’-DDE is a degradation product. Chen et al. observed a
similar half-life of 8 days for p,p’-DDT applied as a thin film (0.67 ug/cm?) to glass plates and
exposed to light of environmentally important wavelengths (maximum intensity at 300 nm).
The degradation of DDT by ultraviolet light was found to be more effective when the DDT
was present in humus-free soil than in soil containing humus.

DDT has been found to undergo abiotic, reductive dehalogenation to DDD in the presence
of Fe(Il) porphyrin. It has been suggested that the Fe(Ill) porphyrin, which results from the
oxidation of the Fe(Il) porphyrin in this process, is reconverted to the Fe(Il) porphyrin in the
presence of reduced organic material. Dehydrochlorination of DDT to DDE (removal of a
hydrogen and chlorine atom to form a double bond) has also been observed in model] systems
containing reduced porphyrins and in the natural environment.

Gambrell et al. found the degradation of DDT to be little affected by pH but greatly affected
by redox conditions. Under strongly reducing conditions (Eh = 150 mV), over 90% of the
DDT was degraded within a few days. The authors note that this is an unusually rapid rate.

The half-life for the decomposition of DDT in aerobic soils has been reported to be in the
range of 10-14 years compared to half-lives of 28-33 days in moist soils incubated under
anaerobic conditions. DDE isthe major degradation product in aerobic soil, and it is believed
to be produced predominantly by chemical processes. Under anaerobic conditions DDD is
the major metabolite.

The bacterial and fungal cometabolism of DDT has been observed in the laboratory and has
been suggested to be potentially important in the field as well. In these reactions, bacteria
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which are not able to use DDT as their sole carbon source grow on non-chlorinated
analogues of DDT, but degrade DDT in the process.

Information on the fate and transport parameters of DDT (i.e., solubility, vapor pressure,
Henry’s Law Constant, K, K., half-life and BCF) are provided in Table 3-1.

DDD

The following information was obtained from "The Installation Restoration Program
Toxicology Guide," Vol. III, Arthur D. Little, Inc. June 1987.

DDD, no longer manufactured commercially, is still found as an impurity in the pesticide
DDT and the miticide dicofol. It is also the major breakdown product of DDT under
anaerobic conditions. The p,p’isomer of DDD is the third largest component of the technical
DDT product after the two DDT isomers accounting for >4% of the mixture. It is present
in somewhat lower concentrations in dicofol. In one study of several dicofol products, DDD
was present in amounts ranging from 0.1to 2.5% of the amount of dicofol.

Like DDT, DDD is expected to be highly immobile in the soil/groundwater environment
when present at low dissolved concentrations. Bulk quantities of DDD dissolved in an
organic solvent could be transported through the unsaturated zone as a result of a spill or the
improper disposal of excess formulations. However, the extremely low solubility of DDD and
its strong tendency to sorb to soil organic carbon results in a very slow transport rate in soils.

In general, transport pathways can be assessed by using an equilibrium partitioning models.
These calculations predict the partitioning of low soil concentrations of DDD among soil
particles, soil water, and soil air. Due to its strong sorption to soil, virtually all of the DDD
partitions to the soil particles of unsaturated top soil and negligible amounts to the soil air
or water. Even in saturated deep soil, which is assumed to contain no soil air, and a smaller
organic carbon fraction, almost all of the DDD is retained on the soil.

DDD, like DDT, is characterized by a strong tendency to sorb to soil organic carbon. While
only one measured K value for DDD was found (log K, = 5.38) it is consistent with the
value obtained for DDT, as would be expected based on the similarity of their structures and
their octanol water partition coefficients (DDD log K,,, = 5.56). As with all neutral organic
chemicals, the extent of DDD sorption is proportional to the soil organic carbon content.
In soils with little organic carbon (e.g., clays) the extent of sorption may also depend upon
such soil properties as surface area, cation exchange capacity, and degree of hydration.
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The sorption of DDD to soils is lessened and thus its mobility is enhanced by the presence
of dissolved organic matter in solution. The apparent solubility of DDT was increased several
times in solutions containing humic and fulvic acids. Because the sorption behavior of DDD
is expected to be much like that of DDT, its mobility in natural waters may be several times
greater than predicted (though probably still small) if dissolved organic matter is present. In
waters containing large concentrations of dissolved organic matter, such as swamps and bogs,
this may be especially important.

The vapor pressures of the p,p’ and o,p’ - isomers of DDD at 30°C have been measured as
1.3x10? and 2.5 x 10 atm, respectively. The Henry’s law constant estimated by use of the
average vapor pressure of the two isomers and an aqueous solubility of 20 ppb is 3.1 x
10°-atm m*/mol. This value is almost identical to that for DDT and roughly an order of
magnitude less than that for DDE.

Experimental evidence indicates that DDT volatilization from water occurs at about one-third
the rate for DDT, which may seem at odds with the similar estimates for the Henry’s law
constants for these two compounds. Given the uncertainties involved in measuring both the
aqueous solubilities and the vapor pressures of these compounds, from which H is estimated,
the findings cannot be considered inconsistent. Using a factor of one-third for the difference
in the rate of volatilization of DDD and DDT, a volatilization half-life for DDD ranging from
a day to less than a month has been estimated.

Volatilization of DDD from soils can be expected to be much slower than from water because
of the strong tendency of DDD to sorb to soil. Using wet river bed quartz sand in 15 mm
deep petri dishes, Ware et at. measured volatilization losses of p,p’-DDD (present initially at
10 ppm) that corresponded to a volatilization half-life of roughly 170 days, slightly more than
twice that for p,p’-DDT under the same conditions. Because these experiments were
conducted with a relatively thin layer of soil with a small organic carbon fraction, the actual
volatilization rate of DDD in the field would be expected to be lower. If the relative
volatilization rates of DDD and DDT in the field were the same as those observed by Ware
et al., the volatilization half-life of DDD from soil could be assumed to be double the value
of one to several years for DDT.

Hydrolysis of DDD can be expected to be extremely slow under environmental conditions.
Over the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first-
order rate constant (k) at 27°C could be expressed as:

Ko, = 1.1x 10" + 1.4x 103 [OH]
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where kg, is in s’ and [OH'], the concentration of the hydroxide ion, in moles/liter.
Hydrolysis half-lives of roughly 1.6, 88, and 190 years at pH 9, 7, and 5, respectively,
correspond to the rate constant estimated from this equation. These estimates are consistent
with the observations of Eichelberger and Lichtenberg that no DDD, initially present in river
water at 20 ppb, degraded over an eight week period (within 2.5%).

No information was found on the photolysis of DDD in natural waters. Direct photolysis of
DDD (i.e., in pure water) is believed to be slower than that for DDT which is estimated to
have a half-life of over 150 years. However, DDT in natural water has been estimated to
have a photolysis half-life of 5 days when exposed to sunlight in mid-June; DDD might be
expected to have a similar half-life based on the similar structure of the two chemicals.

Data on the biodegradation of DDD are limited. In aquatic systems, biotransformation is
believed to be slow, although a model ecosystem study has shown DDD to be more
biodegradable than either DDT or DDE. The ketone analogue of DDD (i.e., p,p’-
dichlorobenzophenone) has been suggested as the end product of the biodegradation of DDD
in the environment. DDD undergoes dehydrochlorination to 2,2-bis-(p-chlorophenyl)-1-
chloroethylene, reduction to 2,2-bis-(p-chlorophenyl)-1-chlorethane, dehydrochlorination to
2,2-bis-(p-chlorophenyl)-ethylene, reduction to 1,1-bis-(p-chlorophenyl)-ethane and eventual
oxidation to_bis-(p-chlorophenyl)-acetic acid (DDA), the ultimate excretory product of higher
animals. DDD has also been observed to degrade in anaerobic sewage sludge.

The above discussion of fate pathways suggests that DDD is moderately volatile, very strongly
sorbed to soil, and has a high potential for bioaccumulation. Information on the fate and
transport parameters (i.e.,solubility, vapor pressure, Henry’s Law Constant, K, K,,,, half-life
and BCF) are provided in Table 3-1.

DDE

The following information was obtained from "The Installation Restoration Program
Toxicology Guide," Vol. IIl, Arthur D. Little, Inc. June 1987.

The presence of DDE in the environment is primarily the result of the use of the insecticide
DDT and the miticide dicofol. DDE is the principal degradation product of DDT under
aerobic conditions, and it has been found to equal roughly 1-3% of the weight of dicofol in
the technical mixture. Like DDT, DDE exists as both an o,p’ and a p,p’ isomer, with the o,p’
and the p,p’ isomers of DDT degrading to the respective DDE isomer. Because technical
DDT consists of 65-80% p,p’ - DDT and 15-21% o,p’ - DDT, the p,p’ - DDE isomer might
be expected to predominate in the environment. In dicofol, however, the o,p’ isomer typically

Page 3-35
June, 1995 KASENECA\RIFS\GENERIC\Section.3



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

makes up 80-90% of the DDE present. The two isomers of DDE are considered individually
below where data are available.

Like DDT, DDE is expected to be highly immobile in the soil/groundwater environment when
present at low dissolved concentrations. Bulk quantities of DDE dissolved in an organic
solvent (e.g.,as a contaminant in dicofol) could be transported through the unsaturated zone
as a result of a spill or improper disposal of excess formulations. However, the extremely low
solubility of DDE and its strong tendency to sorb to soils would result in a very slow transport
rate in soils.

In general, transport pathways can be assessed by using an equilibrium partitioning model.
These calculations predict the partitioning of low soil concentrations of DDE among soil
particles, soil water and soil air. Due to its strong tendency to sorb to soil, virtually all of the
DDE partitions to the soil particles of unsaturated topsoil, with negligible amounts associated
with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil
air and a smaller organic carbon fraction, almost all of the DDE is retained on the soil.

DDE is characterized by a strong tendency to sorb to organic matter in soils and in sediments.
Only one value, log K, = 5.17 was found in the literature for the soil organic carbon
partition coefficient. A log K, value of roughly 5 has been suggested based on log K,
measurements of 5.69 for the p,p’ isomer and 5.78 for the o,p’ isomer. Using the geometric
mean of these K, values and a regression equation, a log K value of 5.41 is estimated. As
with all neutral organic chemicals, the extent of sorption is proportional to the soil organic
carbon content. In soils with little organic carbon (e.g.,clays), the extent of sorption may also
depend upon soil properties such as surface area, cation exchange capacity, and degree of
hydration.

The apparent sorption of DDE to soils and sediments (like that of DDT), is lessened, and
thus its mobility is enhanced by the presence of dissolved organic matter. DDT
concentrations were found to be higher in aqueous solutions containing humic and fulvic
acids. Because the sorption behavior of DDE is expected to be much like that of DDT, its
mobility in natural waters may be several times greater than predicted (though probably still
small) if dissolved organic matter is present. In waters containing large concentrations of
dissolved organic matter such as swamps and bogs, this may be especially important.

The vapor pressure of p,p’-isomer of DDE at 20°C has been given as 8.7 x 10° atm and that
of the o,p’ isomer as 8.2x 10° atm. A somewhat lower value of roughly eight times the vapor
pressure of DDT has been suggested. Using the average vapor pressures for the two isomers
to estimate the Henry’s law constant, a value of 1.9 x 10 atm - m®/mol is obtained.
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This estimate is roughly an order of magnitude larger than the Henry’s law constant for DDT.
Because volatilization losses for DDT are expected to be important, the same is also true for
DDE. 'DDE has been found to volatilize from distilled and natural waters five times faster
than DDT. Since the volatilization half-life for DDT has been reported to range from several
hours to several days (see Section 57.2.1.3) proportionately shorter half-lives would be
expected for DDE.

In soils, volatilization of DDE is much slower. Using wet river bed, quartz sand in 15 mm
deep petri dishes, Ware et al. measured volatilization losses of p,p’-DDE (present initially at
10 ppm) that corresponded to a half-life of roughly 40 days. This value may be more
indicative of an upper limit of the volatilization rate because soils of higher organic matter
content would tend to sorb more of the DDE, and the rate of volatilization would be
expected to be lower from thicker layers of soil. In the same study and under the same
conditions, the o,p’ isomer of DDT took 50% longer to reach half its initial concentration;
p,p’-DDT took twice as long. This suggests that the volatilization of DDE in the field may
occur at a rate somewhat greater than that for DDT, which has been found to have a
volatilization half-life of one to several years. The observation that the volatilization rate of
DDE from soil is not several times the rate for DDT, given that it has an order of magnitude
larger Henry’s law constant, may be explained by its strong sorption to soil, which tends to
impede volatilization.

DDE is the hydrolysis product of DDT and is quite resistant to further hydrolysis. A
hydrolysis half-life of over 120 years at pH 5 and 27°C has been given. Thus, hydrolysis is not
expected to be an environmentally significant process.

Several studies have examined the aqueous photolysis of DDE. Zepp and Schlotzhauer found
that DDE in the aqueous phase of sediment suspensions exposed to ultraviolet light of
wavelength > 300 nm had a half-life of roughly 13 to 17 hours. Under the same conditions,
DDE equilibrated with sediment for 60 days (i.e., sorbed to the sediment) photodegraded
much more slowly. To reach 25% of its initial concentration, roughly seven half-lives were
needed instead of the expected two, and little further degradation occurred. The authors
suggested that over time, part of the DDE diffused into the sediment particles and became
unavailable for photolysis. Chen et al. found the thin film photodegradation rate of p,p’-DDE
to be about 90% of that for p,p’-DDT, and the half-life of DDE in aquatic systems at 40°N
latitude has been estimated to range from one day in summer to six days in winter. These
findings suggest that photolysis of DDE may be an important loss process, as it is for DDT.
However, for photolysis to occur, the chemical must be exposed to sunlight, which often is
not the case for a large fraction of the amount sorbed to soils or deep sediments.
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The biological degradation of DDE in aquatic environments is believed to occur very slowly
if at all. In modeling the fate of DDE in a quarry, Di Toro and Paquin considered
biodegradation to be insignificant compared to loss by photolysis and volatilization. The half-
life for biodegradation in sediments has also been found to be extremely slow. Using
radiolabeled p,p’-DDE mixed with river sediment, Lee and Ryan measured a half-life of 1100
days based on the evolution of CO,. In short, photolysis appears to be the only degradation
process that affects DDE significantly under environmental conditions.

Information on the fate and transport parameters (i.e.,solubility, vapor pressure, Henry’s Law
Constant, K, K, half-life and BCF) are provided in Table 3-1.

Aroclor® PCBs 1016, 1242, 1254, 1260

The following information was obtained from "The Installation Restoration Program
Toxicology Guide", Vol. II, Arthur D. Little, Inc., June 1987.

This section encompasses a general review of the environmental fate of polychlorinated
biphenyl (PCBs) mixtures marketed in the U.S. under the name Aroclor® (Aroclor® 1016,
1242, 1254, and 1260).

Aroclor® compounds are very inert, thermally and chemically stable compounds with dielectric
properties. They have been used in nominally closed systems as heat transfer liquids,
hydraulic fluids and lubricants, and in open-ended systems in which they came in direct
contact with the environment as plasticizers, surface coatings, inks, adhesives, pesticide
extenders and for microencapsulation of dyes for carbonless duplicating paper. In 1974, use
of PCBs in the United States was limited to closed systems, i.e.,approximately 70% of PCBs
produced were used in capacitors while the remaining 30% were utilized in transformers
(1457).

The environmental behavior of the Aroclor® mixtures is a direct function of their relative
composition with respect to the individual chlorinated biphenyl species. It is important to
remember that Aroclor® formulations are mixtures and the physical properties and chemical
behavior of mixtures cannot be precisely defined. The individual PCBs in a pure state are
generally solids at room temperature; however, due to melting point depression, Aroclor®
mixtures are oily to resinous liquids at ambient temperatures.

Individual PCBs vary widely in their physical and chemical properties according to the degree
of chlorination and position of the chlorines on the biphenyl structure. In general, as chlorine
content increases, adsorption increases while transport and transformation processes decrease.
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Except for Aroclor® 1016, the last two digits in the Aroclor® number identification denote
" the approximate chlorine content by weight percent. The specific PCB distribution measured
in environmental samples may be distorted and may not correspond to the specific Aroclor®
mixture responsible for the contamination. For this reason, most of the fate and transport
discussion will focus on the chlorinated biphenyl species rather than the Aroclor® mixtures.

In general, transport pathways can be assessed by using an equilibrium partitioning model.
These calculations predict the partitioning of low soil concentrations of the PCB mixtures
among soil particles, soil water and soil air; portions associated with the water and air phases
of the soil have higher mobility than the adsorbed portion. Estimates for the unsaturated
topsoil model indicate that almost all (>99.99%) of the Aroclor® formulations are expected
to be associated with the stationary phase. Much less than 1% is expected to partition to the
soil-water phase; therefore, only a small portion would be available to migrate by bulk
transport (e.g.,the downward movement of infiltrating water), dispersion and diffusion. An
insignificant portion of the Aroclor® formulations is expected in the gaseous phase of the soil;
diffusion of vapors through the soil-air pores up to the ground surface is not expected to be
important. In saturated, deep soils (containing no soil air and negligible soil organic carbon),
sorption is still expected to be the most significant fate process. Overall, groundwater
underlying PCB-contaminated soils is not expected to be vulnerable to contamination.

Adsorption to soils and sediments is the major fate process affecting PCBs in the
environment. PCB sorption has been studied and reviewed in a number of reports. In
general, the rate of adsorption by soil materials was found to be rapid and conformed to the
Freundich adsorption equation; adsorption capacity was highly correlated with organic
content, surface area, and clay content of the soil materials; PCBs were reported to be unable
to penetrate into the inner surfaces of clay materials. Desorption of sorbed PCB is not
expected to be rapid.

Distribution coefficients for PCBs on suspended solids in Saginaw Bay have been reported
to range from 4 x 10° to 9 x 10°. In general, higher chlorinated isomers are more strongly
sorbed; however, preferential adsorption is also dependent on ring position of the substituted
chlorine; values for K, range from approximately 10° for dichlorobiphenyl to 10° for
octachlorobiphenyl.

Experimental studies on the mobility of Aroclor® 1242 and 1254 in soil materials indicate that
these PCBs were adsorbed strongly and remained immobile when leached with water or
aqueous leachate from a waste disposal site. However, they were found to be highly mobile
when leached with carbon tetrachloride. The mobilities of the PCBs were highly correlated
with their solubilities in the leaching solvent and the organic content of the soil material. It
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should be noted that even with carbon tetrachloride, a high percentage of the PCBs were
retained on the soil while some moved with the solvent front.

Additional studies were performed using different solvents and varying amounts of water.
Relatively small amounts of water (9%) in methanol were shown to significantly reduce the
mobility of PCBs compared to the mobility in the pure solvent.

In summary, the available data indicate that sorption of PCBs, particularly the higher
chlorinated biphenyls onto soil materials, will be rapid and strong. In the absence of organic
solvents, leaching is not expected to be important, and PCBs are expected to be immobile in
the soil/groundwater system; PCBs will be much more mobile in the presence of organic
solvents. In the case of large spills of PCB/solvent mixtures, the soil and aqueous phases may
become saturated resulting in a separate oily phase which may be more mobile.

Transport of PCB vapors through the air-filled pores of unsaturated soils is not expected to
be a rapid transport pathway. Modeling results indicate that a very small fraction of PCB
loading will be present in the soil-air phase. On the other hand, volatilization (mostly from
aqueous systems) and atmospheric transport are thought to account for the widespread,
almost ubiquitous, distribution of PCBs in the environment. Several studies have shown that
vapor phase, transport can be a significant process for loss of PCBs from water bodies.
Adsorption to organic matter, however, has been shown to compete strongly with
volatilization. Adsorption onto suspended sediment has been presented as an explanation for
the lower rates of volatilization exhibited for natural water bodies compared to estimated
rates. Volatilization from soil was reported to be slow compared to volatilization from sand
or PCB solution.

Calculated half-lives for the volatilization of Aroclor® 1242, 1248, 1254, and 1260 from 1 mm
water column have been reported to range from 9.5 hours to 12.1 hours; other authors have
reported half-lives on the order of 3-4 hours for di- and tetrachlorobiphenyls. Volatilization
of Aroclor® 1260 from river water was reported to be only 67 % after 12 weeks; after addition
of sediment, the loss dropped to 34% after 12 weeks. The Henry’s law constants and
volatilization half-lives do not vary widely with degree of chlorination of the PCBs.

The available data indicate that due to low water solubility, volatilization of water-borne PCBs
not sorbed to sediment or suspended solids may be significant; when sorbed to soils/sediments,
volatilization will be drastically reduced. However, since other fate and transport processes
in the soil environment are relatively slow, volatilization of PCBs sorbed on surface soils may
occur. Elevated airborne concentrations of PCBs have been measured near PCB disposal
area.
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PCBs have been reported to be strongly resistant to chemical degradation by oxidation or
hydrolysis. However, they have been shown to be susceptible to photolytic and biological
degradation. Baxter and Sutherland have shown that successive biochemical and
photochemical processes contribute to the degradation of PCBs in the environment.
Experimental results indicate that the highly chlorinated PCBs can be photolytically degraded,
resulting in the formation of lower chlorinated species and substituted products, as well as
potential formation of biphenylenes and chlorinated dibenzofurans; the presence of oxygen
retards the photolytic degradation of PCBs.

There is some doubt as to the applicability of these photolysis experiments to environmental
conditions, since they were generally carried out in organic solvents, often in the presence of
other additives. However, since the rate of photolytic dechlorination is greatest for the highly
chlorinated species (i.e., those species that are most resistant to biodegradation), photolytic
degradation, although slow, may be a significant transformation process for these molecules.
Furthermore, since they are rapidly adsorbed to soils, these highly chlorinated PCBs may be
concentrated in the surface layers and their actual photolysis rates may be higher than
expected.

Microbial degradation has been reported to be an important transformation process for PCBs.
In general, the lower chlorinated PCBs were more easily degraded than the higher chlorinated
species. Position of chlorine substitution on the biphenyl molecule also affected the rate of
PCB degradation. Biodegradability of PCBs has been reported to be a function of the
number of carbon-hydrogen bonds available for hydroxylation by microbial oxidation; adjacent
unchlorinated carbons have been shown to facilitate metabolism through formation of arene
oxide intermediates. Both aerobic oxidative biodegradation and anaerobic dechlorination
have been identified as PCB transformation processes in Hudson River sediments.
Composting studies indicate that aerobic systems exhibited greater PCB reductions than
anaerobic systems (42 to 48% vs. 18 to 28% reduction after two weeks).

The biodegradation of Aroclor® 1016, 1242, 1254, and 1260 is a function of their relative
content of the lower chlorinated biphenyls. Aroclor® 1016 and 1242 are largely comprised
of di-, tri- and tetra-chloro biphenyls, which have been shown to be biodegraded in microbial
cultures, aquatic systems, and soils at fairly rapid rates. Aroclor 1254 and 1260 -are largely
comprised of higher chlorinated species and are expected to be resistant to biodegradation.
In fact, Liu reported that an increase of chlorination from monochlorobiphenyls to
predominantly trichlorobiphenyls (Aroclor® 1016 and 1242) and pentachlorobiphenyls
(Aroclor ® 1254) resulted in a corresponding decrease in degradation from 100% to 29% and
19%, respectively; similar results were reported by other authors. In an experiment with
reservoir sediment, Aroclor® 1254 was degraded approximately 50% in six weeks. Using an
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acclimated semi-continuous activated sludge experiment with 48-hour exposure, degradation
rates of 33%,26% and 19% were determined for Aroclor® 1016, 1242, and 1254, respectively.

A study of the fate of Aroclor® 1254 in soil and groundwater after an accidental spill showed
essentially no reduction in Aroclor® 1254 concentration due to biodegradation after two years.
On the other hand, other authors reported moderate biodegradation of Aroclor® 1254 in soils
(40% degraded in 112 days) and no degradation of Aroclor® 1260 (primarily hexa- and hepta-
chlorobiphenyls). The presence of the lower chlorinated biphenyls has been shown to actually
increase the rate of biodegradation of the higher PCBs through co-metabolism.

In summary, most studies have reported substantial PCB degradation in aqueous solutions;
biodegradation rates are greatest for the lower chlorinated species. While adsorption of PCBs
by soil and competition by native soil organisms may alter the degradation rate, several
authors have reported substantial PCB degradation in soil systems. Mixed cultures of PCB-
degrading microbes have been isolated from PCB-contaminated soils, suggesting that PCBs
will be degraded to some extent in the environment.

3.1.34 Herbicides

It is not the intent of this section to discuss the persistence of all herbicides, therefore, only
selected herbicide compounds such as those that are common or are suspected to have been
used at SEDA are discussed below. The information on herbicides below was obtained from
the "Handbook of Environmental Fate and Exposure Data for Organic Chemicals" (1991,
Philip H. Howard, Lewis Publishers, Inc.).

3.134.1 24D

2,4-D is released into the environment through its use in herbicide formulations and as a
hydrolysis product of 2,4-D esters or from spills. If released on land it will probably readily
biodegrade (typical half-lives <1day to several weeks). Its adsorption to soils will depend

on organic content and pH of soils (pKa of 2,4-D = 2.64-3.31),but it will not be expected
to appreciably adsorb to soils. Leaching to groundwater willlikely be a significant process in
coarse-grained sandy soils with low organic content or with very basic soils. If released to
water it willbe lost primarily due to biodegradation (typical half-lives 10 to >50days). It will
be more persistent in oligotrophic waters and in waters where high concentrations are
released. Degradation willbe rapid in sediments (half-life < 1day). It willnot bioconcentrate

in aquatic organisms or appreciably adsorb to sediments, especially at basic pHs. If released
in air it will be subject to photooxidation (estimated half-life of 1 day) and rainout. Human
exposure will be primarily to those workers involved in the manufacture and used of 2,4-D,
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as well as those who work in and live near fields sprayed and treated with 2,4-D or its
mixtures. Exposure may also occur through ingestion of contaminated food products and
drinking water.

3.1.342 24.5-T

The amount of 2,4,5-Tused annually in the U.S. prior to 1983 was estimated in 1985 to be
approximately 204,000 pounds per year. Use of 2,4,5-T has been cancelled or severely
restricted in the U.S. , however, since 1985. The USEPA may classify some or all applications
as Restricted Use Pesticides. Release of 2,4,5-T to the environment may have occurred
during its use as a herbicide and it can form in the environment as a hydrolysis product of its
herbicide esters. Other sources of release may have included losses during formulation,
packaging or disposal of 2,4,5-T,its esters and the acaracide, tetradifon. Since 2,4,5-Thas a
pKa of 2.88 it will be found in the dissociated form in all environmental media. If released
in soil, 2,4,5-Tcan biodegrade and its mobility is expected to vary from highly mobile in sandy
soil to slightly mobile in muck (due to adsorption of humic acids and other organic matter).
Removal by biodegradation apparently limits the extent of leaching, however, and
groundwater contamination is likely only by rapid flow through large channels and deep soil
cracks. 2,4,5-Trichlorophenol and 2,4,5-trichloranisole are the primary microbial degradation
products of 2,4,5-T. Chemical hydrolysis in moist soils and volatilization from dry and moist
surfaces should not be significant. The persistence of 2,4,5-T in soil is reported to vary
between 14 to 300 days, but usually does not exceed one full growing season regardless of the
application rate. Degradation under anaerobic conditions in flooded soils is much slower
(half-life less than or equal to 48 weeks) than in field moist soils. The half-lives for 2,4,5-T
degradation in six soils ranged from 6.6to 31 days (average 42 days). The persistence 2,4,5-T
may be greater in soil which received large amounts of the herbicide. If released to water,
photochemical decomposition, volatilization and biodegradation of 2,4,5-T appear to be the
dominant removal mechanisms. The primary degradation product of 2,4,5-Tin water is 2,4,5-
trichlorophenol. The aquatic near surface half-life for direct photolysis has been calculated
to be 15 days during summer at latitude 40°. Humic substances can photosensitize 2,4,5-T
and humic induced photoreactions may dominate photodegradation processes when humic
substance concentrations exceed 15 mg/L of organic C/L. Primary photodegradation products
are 2,4,5-trichlorophenol and 2-hydroxy-4,5-dichlorophenoxyacetic acid. Adsorption of2,4,5-T
to humic acids in suspended solids and sediments may be significant. Oxidation, chemical
hydrolysis, volatilization and bioaccumulation should not be significant. If released to
atmosphere, 2,4,5-T should exist as fine droplets and adsorbed on airborne particulates.
Based upon its vapor pressure, however, 2,4,5-T may be expected to exist primarily adsorbed
to the particulate phase. 2,4,5-Thas the potential to undergo (a) direct photolysis due to UV
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absorption at >290 nm, (b) a reaction with photochemically generated hydroxyl radicals
(estimated vapor phase half-life = 1.12 days) or (c) be physically removed by settling out or
washout in rainfall. The most probable route of exposure to 2,4,5-T would be inhalation and
dermal exposure of workers involved in the manufacture, handling or application of 2,4,5-T,
related ester compounds or certain tetradifon formulations which contain 2,4,5-T. The
general public could potentially be exposed by inhalation of particulate matter or ingestion
of fruit, milk or drinking water contaminated with 2,4,5-T.

3.1.35 Heavy Metals and Cyanide

Metals and cyanides tend to be persistent and relatively insoluble. There may be some slow
rate of photolysis of the complex cyanides. The chemicals are expected to be closely bound
to particulate matter and bioavailability is expected to be limited (GRI, May 1987, GRI-
87/0260.3).

3.1.3.5.1 Heavy Metals

In general, metals tend to be persistent and relatively insoluble in the environment. For
example, volatilization of metals from soil is not considered a realistic mechanism for
contaminant migration and is not considered here. However, leaching and sorption will be
considered. '

Leaching of heavy metals from soil is controlled by numerous factors. The most important
consideration for leaching of heavy metals is the chemical form (base metal or cation) present
in the soil. The leaching of metals from soils is substantial if the metal exists as a soluble salt.
Metallic salts have been identified as a component of such items as tracer ammunition, ignitor
compositions, incendiary ammunition, flares, colored smoke and primer explosive
compositions. In particular, barium nitrate, lead stearate, lead carbonate, and mercury
fulminate are potential heavy metal salts or complexes which are components of ammunition
that may have been tested or disposed of at SEDA. During the burning of these materials,
a portion of these salts oxidize to their metallic oxide forms. In general, metal oxides are
considered less likely to leach metallic ions than metallic salts. Upon contact with surface
water or precipitation, the heavy metals salts may be dissolved, increasing their mobility and
increasing the potential for leaching to the groundwater.

Heavy metals may also exist in the base metallic form as a component of the projectiles tested
or disposed of at SEDA. Bullets are composed mainly of lead, which may contain trace
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amounts of cadmium and selenium. Metals which exist in metallic form, i.e., as bullets or
projectiles, will tend to dissolve more slowly than the metallic salts.

Oxidation and reduction involves the change of the valence state of the metals and has a
large influence on the other fate mechanisms. A good example of the variation in
contamination fate due to oxidation and reduction changes is iron. Iron (Fe) normally exists
in one of two valence states, +2and +3 [Fe(Il) and Fe(Ill)]. Fe(I) is far more soluble than
Fe(Ill) and therefore has a greater mobility.

Soil pH is often correlated with potential metal migration. If the soil pH is greater than 6.5,
most metals, especially those normally present as cations, are fairly immobile. At higher pH
values, metals form insoluble carbonate and hydroxide complexes. Metals would be most
mobile in highly acidic soils, i.e. those with a pH of less than 5.

An RI was performed at the Open Burning (OB) Grounds at SEDA in 1992 for which over
50 surface soil samples and over 300 subsurface soil samples were collected. The pH values
of the surface soil samples ranged from 5 to 8.4, and the subsurface soil samples had values
ranging from 7 to 9. The soil at the OB Grounds is lithologically similar to the soil at the
Munitions Washout Facility, therefore, metals in the soil at the Munitions Washout Facility
are expected to be primarily present in insoluble forms. A detailed evaluation of select metals
(barium, copper, lead and mercury) is given below.

Barium is a highly reactive metal that occurs naturally only in the combined state. Most
barium released to the environment from industrial sources is in forms that do not become
widely dispersed. Barium in soil may be taken up to a small extent either by vegetation, or
transported through soil with infiltration of precipitation. Barium is not very mobile in most
soil systems. The higher the level of organic matter, the greater the adsorption. The
presence of calcium carbonate will also limit mobility, since barium will form BaCO,, an
insoluble carbonate. In aquatic media, barium is likely to precipitate out of solution as an
insoluble salt, or adsorb to suspended particulate matter. Sedimentation of suspended solids
removes a large portion of the barium from surface waters. Barium in sediment is found
largely in the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is

minimal.

Copper is considered to be among the more mobile of the heavy metals in surface
environments. Seasonal fluctuations have been observed in surface water copper
concentrations, with higher levels in fall and winter, and lower levels in the spring and
summer. Copper is not expected to volatilize from water. Since copper is an essential
nutrient, it is strongly accumulated by all plants and animals, but is probably not biomagnified.
The degree of persistence of copper in soil depends on the soil characteristics and the forms
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of copper present. For example, in soil of low organic content, soluble copper compounds
may move into groundwater at a significant rate. On the other hand, the presence of organic
.complexing agents may restrict movement in soil, and copper may be immobilized in the form
of various inorganic complexes. Copper is not expected to volatilize from soil. Several
processes determine the fate of copper in aquatic environments, these being: formation of
complexes, especially with humic substances; sorption to hydrous metal oxides, clays, and
organic materials; and bioaccumulation. Organic complexes of copper are more easily
adsorbed on clay and other surfaces than the free form. The aquatic fate of copper is highly
dependent on factors such as pH, oxidation-reduction potential, concentration of organic
matter, and the presence of other metals. With regard to the latter, it has been demonstrated
that co-precipitation of copper with hydrous oxides of iron effectively scavenges copper from
solution, although in most surface waters organic materials prevail over inorganic ions in

complexing copper.

Lead is extremely persistent in both water and soil. Environmental fate processes may
transform one lead compound to another; however, lead is generally present in the +2
oxidation state, and will form lead oxides. It is largely associated with suspended solids and
sediment in aquatic systems, and it occurs in relatively immobile forms in soil. Lead which
has been released to soil may become airborne as a result of fugitive dust generation.

Elemental mercury is insoluble in water and binds tightly to soil particles giving it a relatively
low mobility. Bacterial and fungal organisms in sediment are capable of methylating mercury.
Methyl mercury, which is soluble in water, is a mobile substance and can then be ingested or
absorbed. Until altered by biological processes, the primary transport method for mercury
is the erosion and transportation of soil and sediment. Mercury most likely exists at SEDA
in the elemental state as a result of the testing or demolition of munitions containing mercury
fuzes. Although a mercury salt, mercury fulminate, was used in the past as a priming
explosive, it has not been commonly used since 1925 (Dunstan and Bell, 1972), and its
environmental fate will not be considered at the site.

Zinc is stable in dry air, but upon exposure to moist air will form a white coating composed
of basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments. In the
environment, zinc is found primarily in the +2 oxidation state. Elemental zinc is insoluble;
most zinc compounds show negligible solubility as well, with the exception of elements (other
than fluoride) from Group VII of the Periodic Table compounded with zinc (i.e.,ZnCl,, Znl,)
showing a general 4:1 compound to water solubility level. In contaminated waters, zinc often
complexes with a variety of organic and inorganic ligands. Therefore, the overall mobility of
zinc in an aqueous environment, or through moist-to-wet soil, may be accelerated by
compounding/complexing reactions.
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Zinc has a tendency to adsorb to soil, sediment and suspended solids in water. Adsorption
to sediments and suspended solids is the primary fate for zinc in aqueous environments, and
will greatly limit the amount of solubilized zinc. Zinc is an essential element and, therefore,
is accumulated by all organisms. Zinc concentrations in air are relatively low except near
industrial sources. Volatilization is not an important process from soil or water.

3.1.3.5.2 Cyanide

The cyanide ion (CN) is expected to be relatively mobile in the soil/groundwater system when
present at low dissolved concentrations. Bulk quantities of solutions containing the ion (e.g.,
from a spill or improper waste disposal) could be transported down through the unsaturated
zone. However, as described below, at low concentrations and under aerobic conditions,
cyanide is susceptible to biodegradation.

The cyanide ion acts as a weak base in solution, comparable in strength to ammonia. Its
conjugate acid, hydrocyanic acid (HCN), has a pK of 9.21 (25°C, zero ionic strength). This
means that below pH 9, most CN will be protonated, and in waters of environmental concern
(pH < 8), over 90% will exist as HCN.

Transport pathways for the cyanide ion cannot be assessed as they are for organic species by
using an equilibrium partitioning model. These models are based on the sorption and
volatilization of non-ionized, neutral organic chemicals, and thus are not applicable to
individual inorganic ions (or their parents salts).

Metallic cyanides such as AgCN, CuCN and Zn(CN), are used commercially for electroplating
their respective metal cation. Sodium and potassium cyanides are also used in plating
solutions to increase the solubility of transition metal cyanides. Ferrocyanides and iron blue
(a complex ferrocyanide salt) are added to road salts to prevent caking, and thereby enter
sewers and deposit on roadsides.

Sorption _on Soils

As an anion, the cyanide ion is expected to be only weakly retained by soils. Hydrogen
cyanide is not strongly partioned to suspended matter or sediments, due primarily to its high
solubility in water. Cyanide salts tend to be highly soluble as well, exceptions being AgCN
(pK - 15.66), Hg,(CN), (pK - 39.3) and Zn(CN), (pK,, - 5.9). Since neither silver, mercury
nor zinc ispresent in significant concentrations in the soil/groundwater environment, they will
not control cyanide solubility, and precipitation of the cyanide salts from groundwater can be
expected to be insignificant.
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In a study of the mobility of the cyanide ion in several soils (applied as KCN in deionized
water) it was found to be most easily leached from a soil having a high pH and high free
CaCO, concentration, although an acid soil had almost as poor retention. The ion was found
to be most strongly held by soils having a high concentration of Mn and hydrous oxides of Fe.
In general, CN, whose sorption behavior is similar to that of Cl, is very mobile in soils, with
enhanced mobility in soils of low pH, low concentration of free iron oxides, and containing
little kaolin, chlorite, and gibbsite-type clays (high positive charges).

Cyanide complexed as Fe(CN),* (which, as described below, can form in soil) was also found
to be very mobile in soil, with high pH and high free CaCO, enhancing its mobility.
Potassium cyanide added to landfill leachate was found to be less mobile than either Fe(CN),
3 or CN- in deionized water due to the precipitation of iron blue.

Sorption isotherm data for CN, like other mobile anions, are not available in the literature.
In any case, the sorption behavior will depend upon the composition of the soil.

Volatilization from Soils

The cyanide ion is non-volatile.

Transformation Processes in Soil/Groundwater Systems

The cyanide ion undergoes a number of transformation in water. Hydrolysis rate constants
for CN" using sodium cyanide, potassium ferri-cyanide, and cuprous cyanide in sterilized river
water at pH 7-8 were found to be 0.002/hr and 0.0033/hrat 10 and 23°C, respectively. These
quasi first-order rate constants correspond to half-lives of approximately 15 and 9 days at 10°C
and 23°C, respectively. Earlier studies have found HCN hydrolysis to be extremely slow
except under very acidic conditions, with a half-life of over a year under alkaline conditions,
at 33°C.

The cyanide ion forms complexes of varying stability with a number of metal ions, especially
those of zinc, cadmium, mercury, and the transition metals. Under environmental conditions,
the most important of these complexes are Fe(CNg* and FE(CN),> with overall equilibrium
constants of formation of 10** and 10®*, respectively.

The formation of cyanide complexes removes free CN from solution, thereby increasing the
dissociation of HCN to maintain the equilibrium between HCN and free CN" and H™. It also
increases the mobility of the metal ion to which it is complexed, Zn*? for example, by
preventing the sorptions of the metal to clays.
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Iron cyanide complexes are considered stable, but susceptible to photodecomposition by
sunlight, releasing free CN™ as they dissociate, but possibly reforming at night. The rate of
photodegradation has been found to be rapid.

Both hydrogen cyanide and metallocyanide complexes are susceptible to biodegradation by
almost all microorganisms. Cyanide has been found to be degraded in aerobic microbial

systems.

The rate of biodegradation is dependent upon environmental conditions such as temperature
and the concentrations of microorganisms and cyanide. Half-lives for cyanide biodegradation
in river water spiked with NaCN and acclimated microorganisms were found to range from
10 and 60 hours.

At high cyanide concentrations and under aerobic conditions, cyanide toxicity inhibits
microbial growth until the microorganisms become acclimated. Under anaerobic conditions,
biodegradation may hardly occur since anaerobics are very sensitive to high cyanide
concentrations. A limit of 2 mg/L of cyanide has been reported for effective anaerobic
degradation.

Primary Routes of Exposure from Soil/Groundwater Systems

The above discussion of fate pathways suggests that the mobility and potential exposure to
cyanide is somewhat dependent on the environmental conditions. The cyanide ion is
considered to be non-volatile, although HCN is highly volatile. Most forms of cyanide are
expected to be relatively mobile in soil/groundwater systems. Cyanide is expected to have a
low potential for bioaccumulation, as it can be metabolized. These fate characteristics suggest
several potential exposure pathways.

Volatilization of cyanide from a disposal site is not likely to represent an important exposure
pathway under most conditions. At lower pH values, the volatilization of HCN may represent
an important exposure pathway.

Drinking water contamination resulting from the migration of cyanide is likely to occur,
although it is susceptible to both chemical and biological degradation. Field data indicate that
cyanide is mobile in soil systems and groundwater contamination may result.

The movement of cyanide in groundwater may result in discharges to surface waters. As a
result, ingestion exposures may occur through the use of surface waters as drinking water
supplies, and dermal exposures may result from the recreational use of surface waters. The
bioaccumulation of cyanide by domestic animals or fish from surface waters is not expected

Page 3-49
June, 1995 KASENECA\RIFS\GENERIC\Section. 3



SENECA GENERIC RI/FS WORKPLAN : DRAFT-FINAL REPORT

to be an important exposure pathway as cyanide has a low potential for bioaccumulation and
may be degraded in surface waters.

3.1.3.6 Explosives

Table 3-1 presents the information which will serve as a basis for understanding the likely
environmental fate of explosives at SEDA. The chemical class of the compounds identified
in Table 3-1 is considered to be semivolatile. This is based upon the high molecular weights
of these compounds and their low vapor pressures, typical of most semivolatile compounds.
The most volatile of the five explosives considered at this site is 2,6-dinitrotoluene (2,6 DNT),
with a vapor pressure of 0.018 millimeters mercury (mm Hg). Compared to benzene, a
volatile compound, which has a vapor pressure of 95.2mm Hg it is apparent that volatilization
of this compound is expected to be low, especially in soils which have a high clay content.
Soils with a high clay content generally have a high, i.e. >50%,ratio of water filled to air
filled porosity, therefore, there is a small amount of air space through which vapor can
migrate. Compounds such as RDX and HMX have extremely low vapor pressures and would
not volatilize through the soils. Consequently, volatilization of RDX and HMX are not
expected to represent a significant environmental pathway.

The potential for explosives to leach to the groundwater is a complicated consideration and
influenced by many factors such as solubility, cation exchange capacity (CEC), clay content
and percolation rate. For this evaluation, solubility has been considered as the most
representative parameter for leaching potential. Of the six explosives considered, the most
soluble of the explosives are the di- and trinitrotoluenes. Their solubilities range from
approximately 130 mg/l to 270 mg/l. These are similar to the solubilities of organic
hydrocarbons such as toluene, (500 mg/l),or the xylenes, (150 mg/l). This range of solubilities
is considered to represent a moderate degree of leaching potential. Compounds which would
represent a high degree of leachibility, i.e., high solubility, would be methylene chloride,
(20,000 mg/l), benzene (1780 mg/l) and TCE, (1100 mg/l). The solubilities of HMX and
RDX are approximately four times less than that for the di- and trinitrotoluenes and
therefore represent a smaller potential for leaching.

A review of the melting points of these compounds indicates that explosives are solids at
room temperature and therefore would not migrate through soil as separate liquid phases.
Instead, as precipitation interacts with these solid residues a small portion would dissolve or
erode away. Complete leaching would require a long interaction period.

Field studies have confirmed the long-term potential for leaching of explosives into the
groundwater. An evaluation of the critical parameters affecting the migration of explosives
through soils indicated that at a former propellant manufacturing facility, 2,4-DNT leached
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from soil contaminated with smokeless powder for over 35 years after cessation of operations
(USATHAMA, 1985). At another facility, leaching of 2,4-DNT into groundwater from
former " burning grounds has been documented to occur for as long as 10 years after
operations had been discontinued.

Another factor to examine is the tendency of explosives compounds to adsorb to the soil.
The compounds considered in this evaluation show K, values which range from approximately
100 to 500 mL/g. The SEDA site soils have been shown to possess a high percentage of
fines including clay, thereby increasing the sorption potential of these compounds to the soil.
As shown in Table 3-2, for the range of K, exhibited by explosives, i.e.,100-500 mL/g, these
compounds would be considered intermediately mobile.

Environmental degradation of these parent organic compounds has been shown to occur by
various investigators. The information available on this subject is substantial and a detailed
discussion is beyond the scope of this document. However, a review of the available
information indicates that nitroaromatics and nitramines are susceptible to environmental
transformations. Since some of the byproducts of these transformations may be
environmentally persistent, there is a potential for concern.

Much of the available research has been conducted on the environmental transformation of
TNT. Figure 3-2 provides a summary of the identified breakdown products resulting from
environmental degradation of TNT. Figure 3-3 presents breakdown products which have
been identified from the breakdown of 2,4-DNT. The environmental fate of RDX is less
defined than that of the other two compounds previously mentioned. Figure 3-4 provides an
overview of the expected degradation pathways and the byproducts produced as a result of
the environmental degradation of RDX. Clearly, the breakdown byproducts which have been
identified are diverse. Analytical methods have only recently been developed which are
capable of accurately detecting these compounds. The widespread application of these
analytical techniques are greatly limited by the availability of standards which are essential for
the analyses. Responding to the need for accurate analytical procedures and recognizing that
standards for every breakdown product are not available, USATHAMA has developed
Method 8330 (A copy of this method is included in Appendix C). This method is intended
for the analysis of explosive residues in water, soils and sediments.
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3.1.3.7 Fuel Oils

The following discussion of fuel oils was obtained from the "Installation Restoration Program
Toxicity Guide", Volume III, July, 1987.

Fuel oils have various uses for which they are specifically formulated. Fuel oil number 1 is
used almost exclusively for domestic heating. Fuel oil number 2 is used as a general purpose
domestic or commercial fuel in atomizing type burners. Number 4 oil is used in commercial
or industrial burner installations not equipped with preheating facilities. Numbers 5 and 6
are used in furnaces and boilers of utility power plants, ships, locomotives, metallurgical
operations and industrial power plants.

Diesel fuel is available in different grades. Number 1-D is used for engines in service
requiring frequent speed and load changes. Number 2-D isused for engines in industrial and
heavy mobile service while number 4-D is used in low and medium speed engines.

Composition

The discussion of fuel oil in this chapter largely focuses on diesel fuel. Limited information
on residual fuel oils, which are generally defined as the product remaining after the removal
of the appreciable quantities of the more volatile components is included but environmental
fate data are not specifically addressed. Residual fuel oils are expected to be extremely
complex in composition, with higher concentrations of the many high molecular weight
asphaltic compounds and impurities present in the original crude oils. Available data suggest
sulfur values ranging from 0.18 to 4.36% by weight; trace element data indicate that
concentrations of many elements vary by one or more orders of magnitude. The
environmental transport and transformation of the high molecular weight organics is expected
to be minimal and is not addressed in detail.

Diesel fuel is usually that fraction of petroleum that distill after kerosene in the 200°C to
400°C range. Several commercial grades of diesel fuels are obtained by blending various
feedstocks to achieve established specifications. Due to differences in feed stocks, refining
methods, and blending practices, the composition of diesel fuel samples is expected to be
highly variable. Sulfur content has been reported to vary by several orders of magnitude (0-
0.57% by weight): similar variations have been documented for a number of trace elements.

Diesel fuel is predominantly a mixture of C,, through C,, hydrocarbons. Composition by
chemical class has been reported to be approximately 64 % aliphatic hydrocarbons (straight
chain alkanes and cycloalkanes), 1-2% olefinic hydrocarbons and 35% aromatic hydrocarbons,
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including alkylbenzenes and 2-3 ring aromatics. Petroleum distillates may contain many non-
hydrocarbon components in varying concentrations.

Fuel oils also contain a number of additives used as ignition improves, combustion catalysts,
antioxidants, flow improves, metal deactivators, detergents and emulsifiers. Many compounds
added to fuel oils are similar to those added to gasoline.

Environmental Fate and Exposure Pathways

A discussion of the environmental behavior of fuel oil is limited by the lack of data defining
its major components. The environmental behavior of hydrocarbons selected from the major
classes will be addressed; however, trace elements and the many diverse additives will not be
specifically addressed.

In general, soil/groundwater transport pathways for low concentration of pollutants in soil can
be assessed by using an equilibrium partioning model. For the purposes of assessing the
environmental transport of diesel fuel, a group of specific hydrocarbons was selected from the
dominant hydrocarbon classes, i.e., alkanes, cycloalkanes, and aromatics; there were no
available data to confirm the presence of the selected compounds in a typical diesel fuel
sample. The hydrocarbon portions associated with water and air phases of the soil are
expected to have higher mobility that the adsorbed portion.

Estimates for the unsaturated topsoil indicate that sorption is expected to be an important
process for all the dominant hydrocarbon categories. Partioning to the soil-vapor phase is
much less important than for other petroleum distillates since many of the lower molecular
weight aliphatic hydrocarbons (C,-C;) characterized by high vapor pressure and low water
solubility are not expected to be major components of diesel fuel. The aromatics have slightly
higher water solubilities and transport with infiltrating water may be more important for these
compounds; volatilization, on the other hand, is not expected to be important. In saturated,
deep soils (containing no soil air and negligible soil organic carbon), a significant percent of
the aromatic hydrocarbons is predicted to be present in the soil-water phase and available for
transport with flowing ground water. Partitioning to the air and water phases is expected to
be even less important for the organic components of residual fuel oils compared to
components of diesel oil; sorption to soil particles is expected to be significant.

In interpreting these results, it must be remembered that this model is valid only for low soil
concentrations (below aqueous solubility) of the components. Large releases of diesel fuel
(spills, leading underground storage tanks) may exceed the sorptive capacity of the soil,
thereby filling the pore spaces of the soil with the fuel. In this situation, the hydrocarbon
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mixture would move as a bulk fluid and the equilibrium partitioning model would not be
applicable.

Transport and Transformation Processes

Transport and transformation of individual fuel oil constituents will depend on the
physicochemical ( and biological) properties of the constituents. Some constituents will
dissolve more quickly in the percolating ground waters, be sorbed less strongly on the soils
thus being transported more rapidly, and may be more or less susceptible to degradation by
chemical or biological action. Thus, the relative concentrations of the constituents of the fuel
will vary with time and distance form the site of contamination. This effect is called
"weathering”. (This term is also used to describe the changes to oil following spills into
surface waters where film spreading and breakup, and differential volatilization dissolution
and degradation are all involved).

Transport processes have been shown to be more significant than transformation processes
in determining the initial fate of lower molecular weight petroleum hydrocarbons released
to soil/ground-water systems. However, due to the lower water solubilities and lower vapor
pressures of the higher molecular weight hydrocarbons environmental transformation
processes may be increasingly significant for hydrocarbons in the C-C,, range characteristic
of diesel fuel and in the > C,, range expected in residual fuel oils.

Under conditions of limited volatilization (low temperatures, subsurface release or
concentrated spill) other transport processes including downward migration into the soil,
sorption to soils, and transport to ground water may be important. It has been reported that
oil substances released in significant quantities to soils result in a separate organic phase
which moves downward through the unsaturated zone to the less permeable layer, the
soil/ground-water boundary, where they tend to accumulated and spread horizontally.

The organic layer floating on the ground water is carried in the general direction of ground
water flow. At the oil-water interface, some hydrocarbons are leached according to their
aqueous solubility. The pollution caused by the hydrocarbon phase is much less extensive
than pollution caused by hydrocarbons dissolved in ground water (100s-1000s of meters).
Furthermore, the pattern of migration of the hydrocarbon phase may be very different from
that of the ground water. Due to fluctuations in ground-water elevation over time, the
organic layer on top of the aquifer may be transported into several zones where the
components occur in the gaseous phase (able to diffuse in all directions, including upward),
liquid phase (adsorbed onto rock particles or sealed under water), or dissolved/emulsified in
water.
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Migration through soils may be retarded by sorption. Sorption is expected to be significant
for higher molecular weight aliphatics, particularly > C,,. Migration is expected to be fastest
through previously contaminated soils where the sorptive sites may be unavailable; on the
other hand, soil-water content increases sorption and slows migration of hydrocarbons. In
fissured rock, the migration of hydrocarbons is much less uniform than in porous soils.
Preferential spreading through crevices, sometimes changing the direction of flow, may occur.
Determination of the potential ground-water contamination in fissured rock is thus very
difficult.

The water-soluble portion of No. 2 fuel oil (a higher temperature distilling fraction than
diesel oil) was shown to be almost entirely aromatic (99%) even though the product itself was
48% aliphatic; the aliphatic fuel oil hydrocarbons have very low water solubility compared
with the aromatics. The largest percentage (40%) of the water-soluble fraction of fuel oil was
represented by C,, - aromatics. In deep, saturated soils with no soil air, the aromatics
represent the greatest threat of contamination to ground-water supplies. Solubility in aqueous
solution of polar, non-hydrocarbon components of some higher boiling petroleum fractions
such as diesel oil and other fuel oils has also been reported.

In summary, the physical distribution of fuel oil contamination affects its impact on, and
removal from, the soil environment. Lateral spreading along the surface increases the initial
contaminated area while facilitating evaporative removal or sorption of different
hydrocarbons. Subsurface release or vertical penetration mediated by gravitation and capillary
forces decreases evaporation, reduces the importance of some transformation pathways (see
below), and may lead to ground-water contamination.

Photooxidation has been reported to play a significant role in the chemical degradation of
petroleum hydrocarbons in the sunlit environment. Alkanes, benzenes, and mono-substituted
venzens have been shown to be relatively resistant to photolysis in aqueous systems; xylenes
photolyzed slowly while trisubstituted benzenes and naphthalenes photolyzed at rates
competitive with volatilization. Anthracene and other polycyclic aromatic hydrocarbons
(PAH) in the carbon range of diesel fuel are subject to photochemical oxidation;
benzo(a)pyrene is the most susceptible of the PAH compounds, suggesting that the residual
fuel oils may be even more affected by photodegradation than diesel oil. Penetration of oil
below the soil surface limits exposure to solar radiation while extensive lateral spreading of
oil over impermeable or rocky surfaces may promote substantial photooxidative degradation.
The oxygenated products of photooxidation are generally more water-soluble than the parent
hydrocarbons and are thus more likely to be leached from soil.
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Natural ecosystems have considerable exposure to petroleum hydrocarbons form natural
emissions, accidental contamination through oil spills and storage tank leaks, and deliberate
application to land in waste disposal activities such as land-farming; therefore, their
biodegradation of petroleum hydrocarbons, and several extensive reviews and reports are
available. An extensive and diverse group of petroleum hydrocarbon degrading bacteria and
fungi are widely distributed in the environment. Although the microbiota of most non-
contaminated soils include many naturally occurring hydrocarbon-degrading populations, the
addition of petroleum selectively enriches that sector able to adapt and utilize the new
substrate. Other environmental factors shown to have a major effect in biodegradability are
availability of oxygen and moderate temperatures.

The qualitative hydrocarbon content of petroleum mixtures largely determines their
degradability. In general, microorganisms exhibit decreasing ability to degrade aliphatic
hydrocarbons with increasing chain length; aromatics are generally more rapidly biodegraded
than alkanes. The composition of diesel oil suggests that some of the aromatic species will
be biodegradable; biodegradation of the high molecular weight aromatics expected to be
present in residual oils will be slower.

In summary, biodegradation of the petroleum hydrocarbons comprising diesel and fuel oils
may occur under conditions favorable for microbial activity and when fuel components are
freely available to the microorganisms. Degradation may be limited and/or slow in
environments with few degrading organisms, low pH, low temperature, and high salinity (e.g.,
arctic environments). It should be mentioned that even under optimum conditions, total and
complete biodegradation isnot expected to occur except possibly over an extremely long time

period.

Primary Routes of Exposure from Soil/Ground-water Systems

The above discussion of fate pathways suggests that pure fuel oils have low vapor pressure
but that their components vary in their volatility from water. The components are strongly
or very strongly sorbed to soil. The polycyclic aromatic hydrocarbons in fuel oils have a
moderate or high potential for bioaccumulation, while the longer-chain aliphatic compounds
have low potential for bioaccumulation. These fate characteristics suggest that the various
components may have somewhat different potential exposure pathways.

Volatilization of fuel oils from a disposal site or spill would not be expected to result in
significant inhalation exposures to workers or residents in the area. Gravity would tend to
carry bulk quantities of the oil down towards the water table leaving only a relatively small
fraction on the soil surface to volatize. Volatilization of the remaining oil would occur very
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slowly because of its low vapor pressure, especially for the heavier weight fuel oils, and
" because of strong sorption to soil.

Groundwater contamination may result from large spills that reach the water table. There,
the more soluble components will dissolve in the ground-water or form emulsions with it.
The soluble fraction is mainly aromatic and lower molecular weight aliphatic compounds. In
one study using No. 2 fuel oil, 40% of the water soluble fraction was made up of aromatic
compounds composed of 11 carbon atoms and 25% each of compounds containing 10 and 12
carbon atoms. The hydrocarbons dissolved in the ground water may move hundreds to
thousands of meters. By comparison, the undissolved fraction, which floats on the surface of
the water table as a separate phase, would be expected to move only tens of meters, unless
cracks or fissures were present.

The movement of fuel oil components in ground water may contaminate drinking water
supplies, resulting in ingestion exposures. Ground-water discharges to surface water or the
movement of contaminated soil particles to surface water drinking water supplies may also
result in ingestion exposures and in dermal exposures from the recreational use of these
waters. The potential also exists for the uptake of polynuclear aromatic compounds in fuel
oil (e.g., naphthalene, methylnaphthalene and higher weight PAHs) by fish and domestic
animals, which may also result in human exposures. Exposures to high concentrations of fuel
oil components in drinking water and food are expected to be rare because tainting becomes
apparent at relatively low concentrations.

Volatilization of fuel oil hydrocarbons in soil is another potential source of human exposure.
Despite their relatively low vapor pressure, the more volatile components of fuel oil in soil
evaporate, saturating the air in the soil pores, and diffusing in all directions including upward
to the surface. The vapors may diffuse into basements of homes or other structures in the
area, resulting in inhalation exposures to the building’s occupants. Exposures may be more
intensive when the soil is contaminated from leaking underground storage tanks and pipes,
rather than from surface spills, because the more volatile components do not have an
opportunity to evaporate before penetrating the soil. Even then, this exposure pathway is
expected to be much less important for fuel oils than for more volatile petroleum products
like gasoline.

3.14 Data Summary and Conclusions

Groundwater and soil data summary and conclusions for the subject site are discussed in the
appropriate RI/FS Project Scoping Plan that serves as a supplement to this Generic Installation
RI/FS Work Plan.
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3.2 IDENTIFICATION OF POTENTIAL RECEPTORS AND EXPOSURE
SCENARIOS

As part of the overall conceptual site model for SEDA, this section presents a general
discussion of the source areas, release mechanisms, potential exposure pathways, and likely
human and environmental receptors that may be applicable to sites at SEDA. The current
understanding of potential receptors and exposure scenarios for sites at SEDA is based upon
the data gathered during previous investigations (RIs and ESIs) at SEDA. This information
will be used to develop a conceptual understanding of the potential risks to human health and
ecological constituents due to the presence of contaminants at the sites. In addition, this
information will be used to assess whether sources of contamination, release mechanisms,
exposure routes,and receptor pathways developed based on the conceptual site model are
valid or if they may be eliminated from further consideration prior to conducting the risk
assessment.

This is intended to be a general discussion of potential receptors and exposure scenarios. Site
specific scenarios are presented in the appropriate RI/FS Scoping Plans.

3.2.1 Potential Source Areas and Release Mechanisms

Several types of primary source areas were identified at SEDA including but not limited to
the following:

1. Suspected or known disposal areas, including landfills and disposal pits which contain
suspected and known materials such as construction debris, IRFNA, radioactive
materials, paints and solvents, nicotine sulfate, and garbage.

Waste piles

Fire training and demonstration pads

Burning pits

Former and active deactivation furnaces

Former munitions washout building

Demolition area for ammunition

Discharge sites

Leachfields

Settling pond

USTs

Voo h v

—_—
Do

Primary and secondary release mechanisms for these sources may include surface water
runoff, infiltration of precipitation, groundwater, wind, volatilization, and dispersion and
deposition of particulates.
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Site-specific potential source areas and release mechanisms are discussed in detail in the
appropriate  RI/FS Project Scoping Plan that serves as a supplement to this Generic
Installation RI/FS Work Plan.

3.2.2 Potential Exposure Pathways and Receptors-Current Uses

A preliminary exposure pathway summary was developed for most of the AOCs. The
pathway summary combines both site conditions and expected behavior of the detected
chemicals in the environment into a preliminary understanding of the sites. The pathways
were developed by evaluating the physical aspects of environmental conditions and the effect
these conditions may have on the migration potential of the detected chemicals.

Potential exposure pathways from sources to receptors to be considered for sites at SEDA

include:

1. Dermal exposure to surface water and sediments due to surface water run-off and soil
erosion,

2. Inhalation of fugitive dust emissions and volatile organic emissions from soil and
surface water,

3. Incidental ingestion and dermal exposure to on-site soils,

4, Ingestion, dermal contact, and inhalation of volatiles from groundwater,

5. Ingestion of biota from an on-site surface water body,

6. Ingestion of food crops and livestock exposed to fugitive dusts and contaminated

irrigation water.

Generally, ingestion of groundwater and ingestion of food crops and livestock are not
significant current pathways since on-site groundwater is not a likely source of potable water.
However, at sites near SEDA boundaries, there may be significant pathways for off-site
receptors.

There are generally three primary receptor populations for potential releases of contaminants
from the sites under current uses:

1. Current site workers and hunters;
2. Terrestrial and aquatic biota on or near the sites; and
3. Off-site receptors.
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The potential for human exposure is directly affected by the accessibility to the sites with the
exception of fugitive dust. Currently human and vehicular access to SEDA is restricted by
a chain-link fence with a locking gate, which is part of SEDA’s general security provisions.

Terrestrial animals that frequent the sites at SEDA have the same potential for exposure as
the on-site workers. In addition, consumption of contaminated vegetation, biota (prey),
contaminated surface water, as well as burrowing in the contaminated soils also could
contribute to the contaminant uptake in these animals. Aquatic organisms may be considered
to be receptor populations for those sites which have stable surface water bodies on-site or
nearby. Amphibians and other seasonal animal populations may use vernal pools during
springtime. The potential exposure routes could be through ingestion of contaminated water

or sediment and biota growing in the contaminated water.

The off-site human receptor population includes residents living in the surrounding off-post
area, and individuals using the surface water for recreational purposes such as swimming,
wading, and fishing. Contaminated groundwater and surface water from SEDA could
potentially migrate to areas off-site of the SEDA boundary. Exposure to the off-site
population could occur through direct dermal contact with surface water, incidental ingestion
during swimming, and consumption of fish from contaminated surface water.

Potential Exposure Pathways and Receptors under current uses at particular sites are
discussed in the appropriate RI/FS Project Scoping Plan that serves as a supplement to this
Generic Installation RI/FS Work Plan.

323 Potential Exposure Pathways and Receptors - Future Uses

In early 1995, under the Base Realignment and Closure (BRAC) process, the Department
of Defense recommended for the closure of Seneca Army Depot Activity. To address
employment and economic impacts associated with the closure of the Depot, the Seneca
County Board of Supervisors established, in October 1995, the Seneca Army Depot Local
Redevelopment Authority (LRA). The primary responsibility assigned to the LRA was the
preparation of a plan for the redevelopment of the Depot.

As a result of the this planning process, a Reuse Plan and Implementation Strategy for the
Seneca Army Depot was completed and adopted by the LRA on October 8, 1996. The
Reuse Plan was subsequently approved by the Seneca County Board of Supervisors on
October 22, 1996.
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The future use of the land at Seneca Army Depot Activity is defined in the Reuse Plan and
Implementation Strategy for the Seneca Army Depot (December 1996). This report identifies
and describes nine different land uses for Depot. The nine land uses are as follows:

Conservation/Recreation Land;

Lake Housing Area;

Planned Office/Industrial Development (PID);
Elliot Acres Housing (near highway Route 96);
Warehouse and Distribution;

Coast Guard Parcel;

Special Events;

Training Ranges; and

Institutional.

O PN AW N~

The boundaries for the nine different land use areas are shown in Figure 3-4a. It should be
noted that the boundaries indicated on the figure are subject to change during the

implementation process.

The Reuse Plan and Implementation Strategy for the Seneca Army Depot (December 1996)
will provide the basis for developing future use scenarios and receptors for the RI/FS projects
conducted at SEDA. And, based on information contained in the Reuse Plan, the individual
Scoping Plans identify the land use category that applies the site and provides a description
of the applicable category of land use.

The exposure pathways and receptors identified in the following sections will be refined in
the individual Scoping Plans based on the information in the Reuse Plan.

324 Exposure Pathways and Receptors at SEDA

This section presents exposure pathways from sources to receptors for four types of source
areas at SEDA. These exposure pathways are for (1) disposal areas, (2) burning pits and
pads, (3) deactivation furnaces, and (4) ordnance detonation, disposal, and burning areas.
These exposure scenarios were selected because they represent several of the sites at SEDA.
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324.1 Exposure Pathway and Receptors for Disposal Areas

The complete potential exposure pathway from sources to receptors for disposal areas are
shown schematically in Figure 3-5.

The primary source for the disposal areas includes the buried wastes and contaminated soils
within the landfills or disposal pits. The primary release mechanisms from the soils and
wastes that comprise the disposal areas may include surface water runoff and infiltration of
precipitation. Wind may also be a release mechanism, as dusts from impacted soil may be
reintroduced into the breathing zone, although this is dependent on amount of vegetation or
pavement at a site. Surface water, sediment, and groundwater may be secondary sources.
Groundwater interception may be a secondary release mechanism.

Ingestion and Dermal Exposure Due to Surface Water and Sediment

Surface water flow is controlled by the local topography of each site. Depending on the
direction of the topographic gradient, surface water flow willbe to low areas, drainage swales
and ditches and may eventually drain into local creeks, ponds, or streams, which may include
Reeder Creek, Indian Creek, Kendaia Creek, and the Duck Pond.

Human receptors of impacted surface water and sediment include current on-site workers, off-
site residents or recreators, or future residents who may incidentally ingest or come in contact
with the surface water and sediment. Dermal exposure to surface water and sediments and
inhalation exposure to potential volatile organic compounds released from surface water
represent exposure pathways for persons wading in on- or off-site portions of any surface
water body (i.e. stream or creek). Wading in a creek or stream is possible for persons fishing
in portions of a creek or stream and for children playing in the creek or stream. Ingestion
of edible fish caught in a surface water body could result in human exposure through
bioaccumulation and biomagnification of the contaminants in the surface and sediments.

The primary environmental receptors of any impacted surface and sediment are the biota of
the low-lying areas, drainage swales, and ponds. Organisms which feed on the biota may be
affected due to bioaccumulation of pollutants from the surface water and sediment.
Terrestrial biota that drink from and come in contact with impacted surface waters may be
affected.

Soil Ingestion and Dermal Contact

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site
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workers, future residents and terrestrial biota. Dermal contact with the waste material and
soil is a potential pathway for on-site workers and terrestrial biota.

Groundwater Ingestion, Inhalation, and Dermal Contact

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure
pathways for on-site workers or terrestrial biota under current uses. The groundwater
beneath the sites at SEDA is not used currently as a drinking water source and connection
to other potable groundwater aquifers has not been demonstrated. It is not anticipated that
there would be direct exposure to the groundwater from the site to on-site workers or
terrestrial biota.

Ingestion of, dermal contact, and inhalation of volatiles from groundwater may be a potential
route of exposure to all future on-site residents assuming on-site groundwater is used as their
water supply.

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be
potential routes of exposure for off-site residents. Residential communities surrounding the
depot use potable water wells for drinking water supplies and irrigation, which however
unlikely, could be a possible route of exposure to any contaminants released as a result of the
activities on SEDA. These potential potable well water supplies are more than likely bedrock
wells rather than overburden wells. If so, this would further reduce the potential impacts of
future contamination from the SEDA.

Dust Inhalation and Dermal Contact

Inhalation and dermal contact with impacted dust is a potential exposure pathway for on-site
workers, future residents and terrestrial biota depending on the amount of vegetation and/or
pavement covering the surface of the site. Fugutive dusts would not be expected to be
transported beyond the SEDA boundary.

Surficial soil and dust could become airborne due to vehicular traffic or wind erosion.
Persons at or near the site could inhale particulates which have been contaminated with on-
site material.

3.24.2 Exposure Pathway and Receptors for Burning Pits and Pads

The complete potential exposure pathway from sources to receptors for burning pits and pads
are shown schematically in Figure 3-6.
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The primary source areas for the burning pits and pads may include the pad on which burning
took place, fire training pit, and areas near the pit or pad which may have been impacted by
the activities at the site. These areas may include drum storage areas and other burning or
training sites. Soil, surface water, and sediment are secondary sources as well as pathways of
exposure. If infiltration of precipitation occurs, then groundwater would also become a
pathway.

Primary release mechanisms from the pads or pits are direct deposition of chemicals used
during fire training exercises, volatilization, dispersion and deposition of particulates from
fires, and surface water runoff and erosion. Secondary release mechanisms are surface water
runoff and erosion, infiltration, wind, and volatilization.

Ingestion and Dermal Exposure to Surface Water Runoff and Sediment

Human receptors of impacted surface water and sediment include current on-site workers, off-
site residents or recreators, or future residents who may incidentially ingest or come in contact
with the surface water and sediment. Dermal exposure to surface water and sediments and
inhalation exposure to potential volatile organic compounds released from surface water
represent exposure pathways for persons wading in on or off-site portions of any surface
water body (i.e. stream or creek). Wading in a creek or stream is possible for bersons fishing
in portions of a creek or stream and for children playing in the creek or stream. Ingestion
of edible fish caught in a surface water body could result in human exposure through
bioaccumulation and biomagnification of the contaminants in the surface and sediments.

The primary environmental receptors of any impacted surface and sediment are the biota of
the low-lying areas, drainage swales, and ponds. Organisms which feed on the biota may be
affected due to bioaccumulation of pollutants from the surface water and sediment.
Terrestrial biota that drink from and come in contact with impacted surface waters may be
affected.

Soil Ingestion and Dermal Contact

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site
workers, future residents, and terrestrial biota. Dermal contact with the waste material and
soil is a potential pathway for on-site workers and terrestrial biota.

Groundwater Ingestion, Inhalation, and Dermal Contact

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure
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pathways for on-site workers or terrestrial biota under current uses. The groundwater
beneath the sites at SEDA is not used currently as a drinking water source and connection
to other potable groundwater aquifers has not been demonstrated. It is not anticipated that
there would be direct exposure to the groundwater from the site to on-site workers or
terrestrial biota.

Ingestion of, dermal contact, and inhalation of volatiles from groundwater may be a potential
route of exposure to all future on-site residents assuming on-site groundwater is used as their
water supply.

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be
potential routes of exposure for off-site residents. Residential communities surrounding the
depot use potable water wells for drinking water supplies and irrigation, which however
unlikely, could be a possible route of exposure to any contaminants released as a result of the
activities on SEDA. These potential potable well water supplies are more than likely bedrock
wells rather than overburden wells. If so, this would further reduce the potential impacts of
future contamination from the SEDA.

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions

Impacted dust and/or volatile organic compounds may be released from the burning pits and
the surrounding area due to wind erosion, vehicle traffic,or periodic burn events. Fugitive
dusts would not be expected to be transported beyond the SEDA boundary. As with fugitive
dusts, volatile compounds would not be expected to migrate off-site in significant
concentrations. Therefore,the dust and /or volatile emissions could be inhaled by or come
in contact with future on-site residents, SEDA workers, and terrestrial biota.

3.243 Exposure Pathway and Receptors for Deactivation Furnaces

The complete potential exposure pathway from sources to receptors for deactivation furnaces
are shown schematically in Figure 3-7.

The primary source for the deactivation furnaces includes the deactivation furnace stacks.
The primary release mechanism includes particulate emissions from the stacks and the
deposition of particulates in the surrounding surface soil. The interior of Building S-311A
may be a second primary source. A secondary source may be the surface soil where
particulate emissions from the stacks have been deposited. Secondary release mechanisms
from the surface soil are runoff and erosion to surface water and sediment,infiltrion to
groundwater and fugitive dust emission.
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Ingestion and Dermal Exposure to Surface Water Runoff and Sediment

Human receptors of impacted surface water and sediment include current on-site workers, off-
site residents or recreators, or future residents who may incidentially ingest or come in contact
with the surface water and sediment. Dermal exposure to surface water and sediments and
inhalation exposure to potential volatile organic compounds released from surface water
represent exposure pathways for persons wading in on- or off-site portions of any surface
water body (i.e. stream or creek). Wading in a creek or stream is possible for persons fishing
in portions of a creek or stream and for children playing in the creek or stream. Ingestion
of edible fish caught in a surface water body could result in human exposure through
bioaccumulation and biomagnification of the contaminants in the surface and sediments.

The primary environmental receptors of any impacted surface and sediment are the biota of
the low-lying areas, drainage swales, and ponds. Organisms which feed on the biota may be
affected due to bioaccumulation of pollutants from the surface water and sediment.
Terrestrial biota that drink from and come in contact with impacted surface waters may be
affected.

Soil Ingestion and Dermal Contact

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site
workers, future residents, and terrestrial biota. Dermal contact with the waste material and
soil is a potential pathway for on-site workers and terrestrial biota.

Groundwater Ingestion, Inbalation, and Dermal Contact

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure
pathways for on-site workers or terrestrial biota under current uses. The groundwater
beneath the sites at SEDA is not used currently as a drinking water source and connection
to other potable groundwater aquifers has not been demonstrated. It is not anticipated that
there would be direct exposure to the groundwater from the site to on-site workers or
terrestrial biota.

Ingestion of dermal contact, and inhalation of volatiles from groundwater may be a potential
route of exposure to all future on-site residents assuming on-site groundwater is used as their
water supply.

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be
potential routes of exposure for off-site residents. Residential communities surrounding the
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depot use potable water wells for drinking water supplies and irrigation, which however
unlikely, could be a possible route of exposure to any contaminants released as a result of the
activities on SEDA. These potential potable well water supplies are more than likely bedrock
wells rather than overburden wells. If so, this would further reduce the potential impacts of
future contamination from the SEDA.

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions

Impacted dust may be released from the areas due to wind erosion, vehicular traffic through
the area , or disturbance of the soil during site use. Inhalation of dust will be considered for
SEDA workers and visitors, and terrestrial biota under current scenarios. The strict contrls
on access to the facilities limit potenitial exposure of other people to fugitive dust emissions.
Fugitive dusts would not be expected to be traﬁsported in significant quantities beyond the
SEDA boundary.

3244 Exposure Pathway and Receptors for Open Detonation Grounds, Powder
Burning Pits, and Ordnance Disposal Areas

The complete potential exposure pathway from sources to receptors for open detonation
grounds, powder burning pits, and ordnance disposal areas are shown schematically in Figure
3-8.

The primary source areas for the open detonation grounds, burning pit, or other ordnance
disposal area may include the ordnance, which is detonated within the area used for open
detonation operations, burning, or disposal. The soils comprising the detonation mound, berm
or pads may also be a primary source. The primary release mechanisms at the sites are
dispersion of dust and/or volatiles into the air, infiltration and percolation through the soils,
runoff and erosion of the suspected source areas. Depending on the site, secondary sources
are the soils, groundwater, and surface water and sediments. Secondary release mechanisms
are infiltration and percolation of the secondary source soils, surface water runoff and erosion
of secondary source soils, and groundwater. Interception with nearby creeks could also
become a secondary release mechanism.

Ingestion and Dermal Exposure to Surface Water Runoff and Sediment

Surface water runoff may flow to low areas, wetlands and drainage swales which may be
located on-site. In some cases, the drainage swales may discharge to creeks such as Reeder
Creek and Kendaia Creek. Surface soils eroded from the sites may be deposited as sediment
within the on-site drainage swales and any wetlands which may be located on the site.
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Human receptors of impacted surface water and sediment include on-site workers or future
residents who may incidentally ingest or come in contact with the surface water and sediment.
Dermal exposure to surface water and sediments and inhalation exposure to potential volatile
organic compounds released from surface water represent exposure pathways for persons
wading in on- or off-site portions of any surface water body (i.e. Reeder Creek at the Open
Detonation Grounds). Wading in a creek or stream is possible for persons fishing in portions
of a creek or stream and for children playing in the creek or stream. Ingestion of edible fish
caught in a surface water body could result in human exposure through bioaccumulation and
biomagnification of the contaminants in the surface and sediments.

The primary environmental receptors of any impacted surface water and sediment are the
aquatic biota of the on-site wetlands and drainage swales. For the Open Detonation
Grounds, aquatic biota of Reeder Creek are also receptors. Organism which feed on the
biota may be affected due to bioaccumulation of pollutants from the surface water and
sediments. Terrestrial biota that drink from impacted surface waters and come in contact with
surface water and sediment may be affected.

Soil Ingestion and Dermal Contact

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site
workers, future residents, and terrestrial biota. Dermal contact with the waste material and
soil is a potential pathway for on-site workers and terrestrial biota.

Groundwater Ingestion, Inhalation, and Dermal Contact

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure
pathways for on-site workers or terrestrial biota. The groundwater beneath the site is not
used currently as a drinking water source and connection to other potable groundwater
aquifers has not been demonstrated. It is not anticipated that there would be direct exposure
to the groundwater from the site to on-site workers or terrestrial biota.

Ingestion of dermal contact, and inhalation of volatiles from groundwater may be a potential
route of exposure to all future on-site residents assuming on-site groundwater is used as their
water supply.

At the Open Detonation Grounds, groundwater beneath the site flows generally toward
Reeder Creek and may be recharging the creek. The potential groundwater contribution to
the surface water could result in the exposures identified for surface water and sediments
above.
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Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be
potential routes of exposure for off-site residents. Residential communities surrounding the
depot use potable water wells for drinking water supplies and irrigation, which however
unlikely, could be a possible route of exposure to any contaminants released as a result of the
activities on SEDA. These potential potable well water supplies are more than likely bedrock
wells rather than overburden wells. If so, this would further reduce the potential impacts of
future contamination from the SEDA.

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions

Impacted dust and/or volatile organic compounds may be released from the areas and the
surrounding area due to wind erosion , vehicular traffic,or periodic burn events. Fugitive
dusts would not be expected to be transported beyond the SEDA boundary. As with fugitive
dusts, volatile compounds would not be expected to migrate off-site in significant
concentrations. Therefore,the dust and /or volatile emissions could be inhaled by or come
in contact with future on-site residents, SEDA workers, and terrestrial biota.

33 SCOPING OF POTENTIAL REMEDIAL ACTION TECHNOLOGIES

In order to scope potential remedial action technologies, remedial action objectives must be
established. In general, the objectives of a remedial action are to comply with all ARARs and
reduce the overall environmental and human health site risk to an acceptable level. Remedial
response objectives for each media of concern are part of Table 3-4, Remedial Action
Objectives, General Response Action, Technology Types and Examples of Process Options.
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Human health objectives would likely be concerned with preventing direct contact or
ingestion of soil and surface water impacted with contaminants, either carcinogenic or non-
carcinogenic. For groundwater these objectives may include NYSDWS for Class GA waters,
which maintains that the groundwater on the site should be useable as a potable water supply.
ARARs and TBCs for surface water and soils will have to be achieved.

General response actions specific to each media are part of Table 3-4. Categories of remedial

actions include:

1. No action/institutional action,
2. Containment,
3. Excavation or collection, treatment, and disposal.

Treatment technologies include: physical, chemical, or biological treatment processes. The
last column of Table 3-4 describes general process options that may be applicable for the
containment, treatment, excavation, and disposal of contaminated media (soil, groundwater,
sediment and surface water). Detailed descriptions of the technologies for remediation of
both soil/sediment (source control) and groundwater (migration control) are provided later

in this section.

3.3.1 Identification of Technologies

General remedial action technologies and processes have been identified for consideration
as possible remedial options at SEDA. The list of technologies and processes presented

below were taken from several sources:

o Standard engineering handbooks;

. Vendors information;

o Best engineering estimates; and

° EPA references:
-"Handbook on In Situ Treatment of Hazardous Waste - Contaminated Soils" (EPA
1990);

-"Handbook on Remediation of Contaminated Sediments" (EPA 1991);
-"The Superfund Innovative Technology Evaluation Program" (EPA 1992); and
-"Vendor Information System for Innovative Treatment Technologies" (EPA 1993).
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This section describes the remedial action technologies that may be applied to soil/sediment
"and to groundwater. Remedial action technologies, arranged according to categories for
general response actions for remediation of soil/sediment (source control), are shown on
Table 3-5. Groundwater remedial technologies are arranged in a similar fashion on Table 3-6.

3.3.2 Selected Remedial Technologies for Soil/Sediment (Source Control)

The following remedial technologies process can be considered as soil/sediment (source

control) alternatives:

- no action;

- capping in-place;

- excavation/hauling/landfilling;

- low temperature thermal desorption;

- soil vapor extraction;

- solidification/stabilization;

- soil/sediment washing;

- in-situ detoxification and solidification;
- resource reclamation;

- implementation of institutional controls;
- composting;

- excavation/incineration;

- RCRA subtitle D landfill; and

- off-site treatment and disposal

3.3.2.1 No Action

No action may be applicable if it can be demonstrated that no appreciable contamination or
risk due to contamination exists at the subject site. Such a program would require that the
area remain secured by fences and regular military patrols. A modified no action program
could include regular monitoring of the existing wells at the boundaries of the subject site.
Samples from existing wells would be collected and analyzed on a routine basis. Statistically
significant changes in concentration of any contaminant of concern would then require

additional action.
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TABLE 3-5
TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL)

SOIL/
SEDIMENT
GENERAL REMEDIAL PROCESS DESCRIPTION
RESPONSE TECHNOLOGY
ACTION
No Action None Not applicable No Action.
Institutional Access Control Fencing, Security Access to site restricted by security force at access points. Perimeter
controls patrolled daily.
Wall and posting Access to site is restricted by construction of a permanent, low-
maintenance wall. Warning signs posted.
Deed restrictions Deed for property modified to restrict future sales and land use, or
U.S. Government holds deed into perpetuity.
Monitoring Soil Monitoring Periodic sampling soils. Monitors changes in extent of soil/sediment
affected by constituents.
Alternative Water City water line or bottle Extend city supply line to area or provide trucked in water.
Supply water
Containment Horizontal barriers Soil cap Consolidate all wastes into a landfill as required to meet existing grade.
Place two to five feet of clean fill on entire landfill, grade and seed.
Clay cap Add one to two foot clay layer beneath soil cap.
Asphalt cap Highway-grade base and asphalt pavement over entire site.
Containment Vertical barriers Sheet pile Steel barrier wall driven into soil in sections using a drop-hammer or
(cont) vibrating hammer.
Vertical barriers Slurry wall Trench around affected area and fill trench with cement/bentonite or
soil/bentonite slurry.
Grout Curtain Pressure injection of grout in a regular pattern of drill holes.
Vibrating beam Drive steel beam into ground and inject slurry as beam is withdrawn.
In Situ Solidification Pozzolan-portland cement Pozzolan mixed with soil/sediment using auger type mechanism.
Treatment
Pozzolan-lime/flyash Pozzolan mixed with soil/sediment using auger lype mechanism.
Vitrification Additives mixed into soil, electrodes placed in-ground and energy
applied to electrodes. Soil/sediment and additives form molten glass
that cools to a stable non-crystalline solid.
Extraction Soil flushing Constituents are extracted using surfactants, solvent (polar or non-
polar) or hotwater.
Biological Biodegradation Cultivate microbes to degrade constituents by controlling moisture

content, oxygen,pH, nutrients and temperature. Groundwater or air is
recycled through the contaminated soil mass.
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TABLE 3-5
TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL)
(Cont.)

SOIL/
SEDIMENT
GENERAL REMEDIAL PROCESS DESCRIPTION
RESPONSE TECHNOLOGY
ACTION
In Situ Soil Vapor extraction { Vacuum extraction Apply negative pressure to vadose zone well syster and treat soil
Treatment vapor off-gas (via carbon filter, biofilter, catalytic incinerator or
(Con’t) thermal oxidizer.
Radiowave volatilization Apply radio frequency to soil, extract soil vapor and treat.
Removal Excavation Ezrthmoving/Excavation Wheeled, bulk scraper, removes surficial or subsurficial soil into
storage compariment.
Ex Situ Biological Aerobic Microbes cultivated to degrade constituents under aerobic conditions.
Treatment Includes composting, land farming and slurry reactors.
Anaerobic Microbes cultivated to degrade constituents under anaerobic
conditions, typically an in-vessel process.
Physical- Pozzolan-portland cement Pozzolan mixed with soil/sediment using auger type mechanism.
Solidification
Pozzolan-lime/flyash Pozzolan mixed with soil/sediment using auger type mechanism.
Physical- * Micro-encapsulation High density polyethylene is mixed with soil/sediment to form plastic

Solidification (con’t)

frit.

Physical-Separation

Washing (wet separation)

Mix soil/sediment with water and wet-classify soil particles by size and
density. Includes dry screening (grizzly, vibratory, trammel), attrition
scrub, hydrocyclones, flotation, water treatment/recycle.

Low temperature thermal
desorption

Heat soil in an incinerator-like unit to drive off the volatile organics

Magnetic classification

Soils subjected to magnetic field to remove ferrous metals.

Oxidation-thermal

High temperature

Includes: electric reactor, fluid bed incinerator, molten salt, multi-
hearth incinerator, rotary kiln incinerator, plasma arc incinerator and

processes
catalytic incinerator.
Oxidation-other Supercritical Soil mixed with water and excess air under supercritical pressure and
temperature.
Chemical Oxidizing agent such as hydrogen peroxide or potassium permanganate

solution mixed into soil.

Microwave plasma

Microwave frequency electromagnetic radiation applied to soil.
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TABLE 3-5

TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL)

(Cont.)

SO/

SEDIMENT

GENERAL REMEDIAL PROCESS DESCRIPTION

RESPONSE TECHNOLOGY

ACTION

Ex Situ Chemical-extraction Supercritical extraction Constituents extracted in countercurrent process using carbon dioxide,

Treatment propane or other highly volatile solvent under supercritical

(cont) temperature and pressure conditions. Solvent is separated from
extracted constituents (flashed or distilled) and recycled.

Aqueous solvent Constituents extracted using aqueous solvent such as acid, base, salt or
surfactant solutions. Extracted soil is rinsed. Solvent and rinsewater
treated and recycled.

Chemical-extraction Amine Extraction Constituents extracted using secondary or tertiary amines, usually

(cont) triethyl amine (TEA). TEA is completely soluble in water below 20°C.
Seperation of TEA from solids are achieved by gravity and
centrifuging. TEA is seperated from water by necating causing the
TEA to be insoluble. TEA is recycled by distillation, leaving the
extracted organics, usually an oily sludge. The sludge is then
incinerated.

Disposal Solids Handling Backfill on-site Reuse of treated soil as backfill in excavated areas.

Subtitle D landfill

Disposal of soil that has been treated to remove toxicity hazard. Local
or regional landfill, that accepts industrial solid waste (off-site or
constructed on-site)

RCRA Landfill

Disposal of soil, treated to remove toxicity hazard, in a RCRA
hazardous waste landfill (off-site).
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TABLE 3-6

TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL)

GROUNDWATER

GENERAL

RESPONSE REMEDIAL PROCESS DESCRIPTION
ACTION TECHNOLOGY

No-Action None Not applicable No Action.

Institutional controls

Access Control

Fencing, Security

Access to site restricted by security force at access points.
Perimeter patrolled daily.

Wall and posting

Access to site is restricted by construction of a permanent,
low-maintenance wall. Warning signs posted.

Deed restrictions

Deed for property modified to restrict future sales and land
use, or U.S. Government holds deed into perpetuity.

Monitoring

Groundwater monitoring

Periodic sampling of groundwater to monitor changes in the
extent of migration of potentially hazardous constituents.

Alternative Water
Supply

City water line or bottle
water

Extend city supply line to area or provide trucked in water.

Containment Horizontal barriers Soil cap Place two to five feet of clean fill on affected areas of the site,
grade and seed.
Clay cap Add one to two foot clay layer beneath soil cap.
Asphalt cap Highway-grade base and asphalt pavement over affected areas
of site.
Containment Vertical barriers Sheet pile Steel barrier wall driven into soil in sections using a drop-
" (cont) (cont) hammer or vibrating hammer.
Slurry wall Trench around affected area and fill trench with
cement/bentonite or soil/bentonite slurry.
Grout Curtain Pressure injection of grout in a regular pattern of drill holes.
Vibrating beam Drive steel beam into ground and inject slurry as beam is
withdrawn.
Diversion Vertical Barriers Slurry wall Trench around affected area and fill trench with
cement/bentonite or soil/bentonite slurry.
Grout Curtain Pressure injection of grout in a regular pattern of drill holes.
Vibrating beam Drive steel beam into ground and inject slurry as beam is
withdrawn.
Interceptor trench A trench is dug downgradient of the groundwater plume to
divert the groundwater.
Collection Interceptor trench A trench is dug downgradient of the groundwater plume to

collect the groundwater.

Collector wells

Several wells are set up to capture the groundwater.
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TABLE 3-6

TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL)

(Cont.)
GROUNDWATER
GENERAL
RESPONSE REMEDIAL PROCESS DESCRIPTION
ACTION TECHNOLOGY
In Situ Treatment Biological Acrobic Cultivate microbes in aquifer to degrade constituents by
controlling pH, and supplying oxygen and nutrients.
Anaerobic Cultivate microbes in aquifer to degrade constituents by
controlling pH, and supplying oxygen and nutrients.
Air sparging Treatment combines in situ air stripping with aerobic
biodegradation
On Site Treatment Biological Aerobic biodegradation Cultivate aerobic microbes to degrade constituents by
(Activated sludge) controlling oxygen, pH, nutrients and temperature.
Anaerobic biodegradation Cultivate methanogenic microbes to degrade constituents by
controlling oxygen, pH, nutrients and temperature.
Landfarming/spray Promotes aerobic biodegradation by mixing the groundwater
irrigation with soil, and controlling moisture, nutrients, and pH.
Physical/chemical Reverse osmosis Membrane separation is used to remove organic and inorganic

contaminants.

Ultraviolet Oxidation

Organics are treated with a combination of UV light and an
oxidizing agent (ozone or peroxide)

On Site Treatment
(cont)

Physical/chemical
(cont)

Reduction Heavy metals are treated by inducing electrochemical reactions

Neutralization Metal hydroxide formed form dissolved species and settled-out
of solution.

Hydrolysis Water and caustic are used to destroy organic contaminants.

Wet air oxidation

Heat and pressure are used to degrade waste.

Supercritical water
oxidation

Organics are oxidized in a reactor using supercritical water as
the oxidizing medium.

lon exchange

Aqueous solvent or rinsewater exposed to cationic and/or
anionic resin bed where constituents are exchanged (captured
on resin surface) with other species. Resin is regenerated.

Air stripping

Organics are removed by transfer to the air phase.

Steam stripping

Organics are removed by transfer to steam phase.

Distillation

Groundwater is heated, and the organics are driven off and
collected.
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TABLE 3-6

TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL)

(Cont.)

GROUNDWATER
GENERAL
RESPONSE REMEDIAL PROCESS DESCRIPTION
ACTION TECHNOLOGY
On Site Treatment Physical/chemical Precipitation/coagulation/ Various reagents are used to induce settling of particulates in
(cont) (cont) flocculation the groundwater.
Sedimentation/clarification/ Separates water from metal hydroxide solids.
gravity thickening
Hardness Removal Removes calcium and other minerals from groundwater.
Filtration Particulates are removed from the groundwater.
Carbon adsorption - liquid Solution exposed to activated carbon bed for removal of
phase dissolved organic constituents. Carbon thermally regenerated
with off-gas treatment.
Carbon adsorption - vapor Off-gas from air stripping unit is passed through carbon to
phase remove organics from the air stream.
Mechanical aeration Aerators are used to transfer oxygen to the groundwater.
Aeration also promotes the removal of volatile organics.
Treated water SPDES Permit Surface water Discharge treated wastewater to drainage ditch, with eventual
disposal flow to nearby surface water body.
Groundwater Reinject treated groundwater at site.
SEDA POTW Collect treated wastewater in tank truck, transport to on-site
wastewater treatment plant and discharge.
Reinjection Groundwater Treated water is reinjected via a leach field.
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3.3.2.2 Capping In-Place

Capping the site can reliably seal the subsurface from the aboveground environment which
could in turn reduce underground migration of wastes, and both prevent windburn dispersion
of particulates and sediment transport via run-off. Caps can be constructed relatively quickly
and if properly installed, will perform for at least 20 years. Unforeseen settling, invasions by
burrowing animals and deep-rooted plants contribute to the need for periodic monitoring and
maintenance of the cap. However, even with these long-term maintenance requirements,
capping may still be considerably more economical than other remedial alternatives. In
addition, it may only be necessary of advisable to cap significantly contaminated pads.

The designs of modern caps usually conform to the performance standards in 40 CFR
264.310, which addresses RCRA landfill closure requirements. These standards include
minimum liquid migration through the wastes, low cover maintenance requirements, efficient
site drainage, high resistance to damage by settling or subsidence, and a permeability lower
than or equal or the natural soils.

Capping in-place involves leveling and grading the area of interest on the subject site, placing
an impermeable cap over the area and placing a protective soil cap over the impermeable
layer. The éngineered cap will provide provisions to minimize erosion, control surface water
runoff/runon, gas venting if required, and long termn groundwater monitoring in accordance
with the requirements of 6 NYCRR Part 360.

3323 Excavation/Hauling/Landfilling

Excavation of hazardous materials is performed extensively for site remediation. Excavation
is usually accompanied by on or offsite treatment or disposal in an on or off-site secured
landfill. Excavation employs the use of bulldozers, front end loaders, back hoes, and other
earth moving equipment to physically remove soil and buried materials. There are no
absolute limitations on the types of waste which can be excavated and removed. However,
worker health and safety weighs heavily in the decision to excavate explosive waste material.
Other factors which willbe considered include the mobility of the wastes, the feasibility of on-
site containment, and the cost of disposing the waste or rendering it non-hazardous once it
has been excavated. A frequent practice at hazardous waste sites is to excavate and remove
contaminant "hot spots" and to use other remedial measures for less contaminated soils.
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Excavation and removal can almost totally eliminate the contamination at a site and the need
for long-term monitoring. Another advantage is that the time to achieve beneficial results
can be short relative to such alternatives as in-situ bioremediation.

The biggest drawbacks with excavation, removal, and off-site disposal are associated with
worker safety, cost, and institutional aspects. Where highly hazardous materials are present,
excavation can pose a substantial risk to worker safety. Costs associated with off-site disposal
are high and frequently result in the elimination of this alternative as a cost-effective
alternative. Finally, institutional aspects can add significant delays to program

implementation.

The construction of an on-sitt RCRA type hazardous waste landfill has been successfully used
to manage contaminated soils at other CERCLA sites. However, landfilling of hazardous
materials is becoming increasingly difficult and more expensive due to steadily growing
regulatory control of this technology. Landfilling can usually be regarded as the least

attractive alternative for a site cleanup action.

Removal has been retained as a general response action and consists of excavation using a
backhoe or an excavator. A bulldozer may be used if necessary, to loosen the shale fill prior
to loading into dumper trucks for on-site or off-site hauling. Loading could be done using
one or two 5-cy bucket front-end loaders. The production rate is estimated to be 150
cy/hr/loader (225 ton/hr loader).

On-site hauling is estimated to be done at a rate of 100 cy/hr/dumper truck. Off-site hauling
to a Subtitle D landfill is estimated to be done at a rate of 40 cy/day/truck (60 ton/day/truck).

3324 Low Temperature Thermal Desorption

Thermal desorption, otherwise known as low-temperature thermal stripping, is a process in
which the contaminated soil is heated in order to vaporize the organic contaminants. The
vapor then passes through a series of air emission control units. The organic contaminants
are treated with catalytic or thermal oxidation, or a carbon adsorption system. Unlike
incinerators in which the soil is subjected to high temperatures and combustion in the primary
chamber, thermal desorbers heat the soil at lower temperatures and combust the vapor in air
pollution control equipment prior to discharge. In some instances, activated carbon can be
substituted for a thermal oxidizer.
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There are two major types of thermal desorbers currently available. One set relies on indirect
heating. The soil and the heat transfer medium, generally a synthetic oil or a molten salt do
not contact each other. The other type of unit, a direct-heated device, is similar to a rotary
kiln incinerator. The soils are heated in the unit by a flame which directly contacts the soil.
The flame is only hot enough to promote volatilization and not incineration. Indirectly
heated units maintain the soil at a higher temperature, while directly fired units tend to have
a higher throughput.

The type of unit required depends on the nature of the contaminants present and the

treatment criteria.

The thermal desorber is operated in the range of 300°F to 850°F, depending on the type of
unit and the nature of the contaminants. A higher temperature is necessary if PAHs and
other petroleum hydrocarbons are present at the site. PAH and petroleum compounds have
higher boiling points than volatile organic compounds. If a thermal oxidizer is used for
combustion, the operating temperature in this chamber is usually in the range of 1,500°F to
2,200°F. The primary advantage to this system over incineration is that only the vaporized
organics and water from the soil enter the combustion chamber, thus minimizing the operating

COsts.

Thermal desorption has been demonstrated effective for the removal of organics from
contaminated soils. Thermal desorption has been used to treat soils contaminated with
chlorinated hydrocarbons, petroleum hydrocarbons and PAHs to levels less than 10 mg/kg for
total petroleurn hydrocarbons and less than 0.1 mg/kg for specific chlorinated hydrocarbons.
Thermal desorption is ineffective in removing metals, but the effluent from the thermal
desorption unit could be stabilized prior to backfilling to prevent metals migration and to
ensure that the treated soils meet the criteria for backfilling, if required.

There are potentially five effluents from this system: the treated soil, scrubber water,
baghouse filters residuals, spent carbon canisters, and debris. If an afterburner is used, no
spent carbon is generated. The scrubber water may be treated and sent to the local
wastewater treatment plant or discharged into a nearby surface water body. The spent carbon
can be thermally regenerated and reused. The soil can be either backfilled or sent off-site
for disposal. The baghouse filters residual will be sent to an appropriate disposal facility.
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Debris can be segregated, sized, and washed. Some debris will also be suitable for thermal
desorption. The treated debris would then be disposed of on-site or sent off-site for

additional treatment and disposal.

Air emissions controls are an integral part of these units. In addition to the organic controls,
baghouses and scrubbers are often used. Scrubbers are used to remove acid gases, and
baghouses are used to remove particulate matter. The use of scrubbers would not be
required if it is unlikely that HCL emissions will exceed the 4 lbs/hr limit required by federal
regulations. Scrubber effluent can be passed through a carbon system and reused. The exact
configuration of the emissions controls depends on the design of the thermal desorber and
the characteristics of the contaminated soil.

3.3.25 Soil Vapor Extraction

Soil Vapor Extraction (SVE) systems withdraw air through soil in order to extract volatile
organic compounds. A vacuum apparatus is used to create negative pressure in the soil to
accomplish this. Volatile constituents partition to the air in the soil and are subsequently
recovered. Typical systems consist of a vacuum extraction well or wells, an air/water
separator, a vacuum pump, a carbon adsorption canister (though a catalytic/thermal oxidizer

or vapor condenser may also be used), and associated vacuum gauges.

The extraction wells may be either horizontal or vertical. Horizontal wells are generally more
effective in situations where the contaminated soil is shallow (less than 10 feet deep).

SVE systems are generally used in unsaturated soils. Most sites at SEDA would require
dewatering during certain periods of the year, such as the spring, when the water table rises
to near the ground surface. This could be accomplished separately from the SVE system by
using either trenches or extraction wells. However, the amount of water to be removed is
likely to be small, since the overburden aquifer thickness at SEDA is generally thin and does
not readily yield water; also the suction lift is only 10 to 15 feet. Therefore, it may be
possible to simultaneously remove air and entrained water from the site using a strong
vacuum system. Once the entrained water is separated from the air in an air/water separator,
the water collected would be treated and discharged to either the nearby surface
streams/drainage ditches or transported to the biological wastewater treatment plant.
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3.3.2.6 Solidification/Stabilization

There are several solidification/stabilization technologies that may be feasible for remediation
of site impacted by heavy metals; these are pending treatability testing. For the purposes of
this report, Portland cement will be used as a typical solidification technology because it is
one of the more standard approaches. Solidification/Stabilization is a process in which the
waste material is mixed with; water, pozzolanic material such as Portland cement, and
proprietary additives. Lime or fly ash are typical stabilization reagents that may be added.
The treated waste material is allowed to solidify into a specific block-size having significant
unconfined compressive strength, physical stability and rigid,cement-like texture. This process
decreases constituent mobility by binding constituents into a leach-resistant, concrete-like
matrix while increasing the waste material volume by approximately 50%. Solidification is
expected to be completed at 75 ton/hour (tph) or about 50 cy/hr.

Solidification may be performed either on-site or off-site. For the purpose of cost estimating
off-site solidification could be completed at a Resource Conservation and Recovery Act
(RCRA) treatment, storage, disposal facility (TSDF) either 220 miles east of the site or 180
miles west of the site.

3327  Soil/Sediment Washing

Soil washing is a water-based process for mechanically extracting soils to remove organic and
inorganic pollutants. Soil washing is a treatment option especially applicable to soils
contaminated with semi-volatile organics. In the process, soil is slurried with water and
subjected to intense scrubbings. To improve the efficiency of soil washing, the process may
include the use of surfactants, detergents, chelating agents or pH adjustment. The wash
solution is then treated to remove the pollutants from solution after which it is recycled back
to the soil washing process. In the case of in-situ soil flushing, the treated washing solution
can be reinjected into the soil via a recirculation system. It has applicability for a wide variety
of soil types and conditions, but is more effective for heterogeneous soils that are composed
of a large fraction of coarse particles and a smaller fraction of fine particles. Certain site
factors can limit the success of soil washing/flushing:

L. Highly variable soil conditions,
2. Low permeability (high silt or clay content) which will reduce percolation and
leaching,
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3. Chemical reactions with soil cation exchange and pH effects may decrease
contaminant mobility and,
4. 'If performed in-situ, the groundwater flow must be well defined in order to recapture

washing solutions.

Certain chemical contaminants of concern, such as semi-volatiles, tend to sorb to the fines or
become entrained with the fines of the soil matrix, i.e. particles that are less than 0.25 mm.
Since the fines are comprised of a large surface area and contain iron and manganese oxides,
which are effective natural sorbents, the pollutants are strongly held during the washing
process. Although the process does not effectively remove these pollutants from soil by
dissolution, washing can be the first step in an effective treatment train since the washing
process reduces the volume of soil that may require further treatment or disposal. Volume
reduction by particle size separation is important because pollutants, once separated by
washing, can be treated using various treatment schemes including a soil slurry bioreactor, acid
extraction or solidification. Washing processes that separate the smaller fraction of fine clay
and silt particles from the larger fraction of coarse sand and gravel soil particles can
effectively separate and concentrate chemical constituents into a smaller volume of soil that
can be further treated or disposed. The clean, larger fraction of coarse material can be
returned to the site for continued use. Therefore, by employing a combination of physical
separation £echniques, the process of soil washing will decontaminate the large diameter
fraction of soil and reduce the volume of waste material by causing constituents to be
separated from the larger quantity of coarse particles and concentrate these materials into the
smaller quantity of fine particles.

A number of unit processes are incorporated in any soil washing treatment train. Many of
the processes used in soil washing utilize equipment and techniques that are typically used in
the mining industry for material sizing operations. These sizing and washing processes are
water intensive and therefore, water availability is an essential requirement. Variations in
vendor soil washing schemes, equipment and washing solutions occur depending on the site
conditions, and the cleanup goals. Many vendor processes include proprietary aspects that
limit detailed descriptions of the process. In general, soil is first excavated and sized to
remove oversized objects. The oversized objects are then washed in a separate process that
may involve a high pressure spray washer. The remaining soil is slurried with clean make-up
water and recycled process treatment water in a mixing trommel where coarse particles are
removed. The soil slurry remaining is fed to a floatation unit where hydrophobic constituents
are removed as a froth. The underflow can be mixed with washwater and extraction agents,
such as detergents/surfactants, to remove contaminants by dissolution or suspension. Using
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a series of soil classification process equipment such as attrition machines, hydrocyclones,
rotary screens and spiral classifiers, the remaining slurry is separated into a washed product
and a fine fraction consisting of silts and clays. The silt and clay fraction that may still contain
unwashed pollutants can then treated using biological techniques, solidification or be disposed

of in an appropriate landfill.

Soil washing consists of many of the technologies listed on Table 3-5 including:

Physical-Separation Chemical-Extraction

° dry screening (grizzly) ° washwater treatment/recycle
° dry screening (vibratory screen) . residual treatment and disposal
o wet trommel screens o treated water discharge

. wet sieves

° attrition scrubber (wet)

° dense media separator (wet)

. hydrocyclone separators

o flotation separator

. gravity separators

o deweitering

Biotrol is a commercially available soil washing process. Reduction of levels of metals ranged
from 45-85%. The degree to which metals can be removed depends on the type of metallic
compound, oxide, insoluble salt, etc. The data from the Biotrol treatability tests is not
sufficient to draw any conclusions on the effectiveness of soil washing as a metal remover.
However, removal of organics ranged between 90-99%. Total costs include mobilization and
treatment costs. Costs for the disposal of residuals generated during soil washing must also
be contended with. Costs are significantly lower for large volumes of soil.

The coarse fraction may typically be backfilled or otherwise reused as daily landfill cover while
the fine fraction may be subsequently treated via technologies such as slurry bioreactors, acid

extraction or solidification.

The throughput of a soil washing system can vary depending upon the vendor. Common
throughput rates are between 15 to 20 tons/hr.
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3.3.2.8 In-Situ Detoxification and Solidification

Since the disturbance and excavation of unstable explosive materials in soils is potentially
extremely hazardous, some in-situ technologies have inherent advantages, since they do not
require removal of the unstable explosive materials. For these technologies to be considered
feasible, the majority of the materials to be detoxified must be already consolidated in a local
area. For example, should the sampling data at a site indicate that the majority of the
constituents of concern are localized, then in-situ processing will be considered. There are
three (3) in-situ technologies which may be applied should site conditions be favorable.

These are:

° In-situ vitrification

o In-situ radio frequency heating
° In-situ solidification.

In-situ vitrification involves vitrifying soil in place by the application of a high electric current.
In-situ vitrification (ISV) uses an electrical network to melt soil or sludge at temperatures of
1,600 to 2,000°C, thus destroying organic pollutants by pyrolysis. Inorganic pollutants are
incorporated within the vitrified mass, which has properties of glass. Both the organic and
inorganic airborne pyrolysisbyproducts are captured in a hood, which draws the contaminants
into an off-gas treatment system that removes particulates and other pollutants of concern.

The vitrification process begins by inserting large electrodes into contaminated zones
containing sufficient soil to support the formation of a melt. An array (usually square) of
four electrodes are placed to the desired treatment depth in the volume to be treated.
Because soil typically has low conductivity, flaked graphite and glass frit are placed on the soil
surface between the electrodes to provide a starter path for electric current. The electric
current passes through the electrodes and begins to melt soil at the surface. As power is
applied, the melt continues to grow downward, at a rate of 1 to 2 inches per hour. Individual
settings (each single placement of electrodes) may grow to encompass a total melt mass of
1,000 tons and a maximum width of 30 feet are considered possible. Depths of 17 feet have
been achieved to date with the existing large scale equipment. Adjacent settings can be
positioned to fuse to each other and to completely process the desired volume at a site.
Stacked settings to reach deep contamination are also possible.
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The large-scale system melts soil at a rate of 4 to 6 tons per hour. Since the void volume
present in particulate materials (20-40% for typical soils) is removed during processing, a
corresponding volume reduction occurs. Volume is further reduced as some materials present
in the soil, such as humus and organic contaminants, are removed as gases and vapors during
processing. After cooling, a vitrified monolith results, with a silicate glass and microcrystalline
structure. This monolith possesses excellent structural and environmental properties.

For vitrification to be a viable treatment option, the waste must contain enough silica/alumina
to provide the "glassstructure” this limits in situ vitrification with low levels of organic, heavy
metal, and other contaminants. Additionally, this technology is still somewhat experimental
and has not been used in widespread applications.

Factors that will affect the applicability of this technology include:

The moisture content of soil influences energy cost;

The depth of soil to be vitrified;

The types and concentrations of the contaminants in the soil;

The vitrified soil is denser, therefore ground surface settles and must be filled; and
The high levels of organics and metals in some soils and the low oxygen levels above
the melt could result in reduction of metal oxides, affecting the leachability of the

A e

"glaSS. "

In-site radio frequency heating involves the application of radio frequency waves to soil. This
technology has been successfully used to heat soil in place. Soil temperatures up to 350°F
have been reached. Since many of the explosives expected to be present are relatively non-
volatile, the addition of heat may provide a viable means to stimulate their removal as a
vapor. The extracted vapors can be controlled by various control technologies such as
catalytic incineration, incineration or carbon adsorption. As with in-situ vitrification,
electrodes are installed in an isolated area, and radio frequency waves are applied to the soil.
The technology heats soil in a manner similar to the way the microwave oven heats food. As
with in-situ vitrification, this technology has not been used extensively.

In-situ solidification involves the formation of an in-place monolithic mass through the mixing
of a pozzolantic or a siliceous material with the existing soil. Multi-axis overlapping hollow
stem augers are used to inject solidification/stabilization (S/S) agents and blend them with
contaminated soils in-situ. The augers are mounted on a crawler-type base machine. A batch
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mixing plant and raw materials storage tanks are also involved. The machine can treat 90 to
140 cubic yards of soil per 8-hour shift at depths up to 100 feet.

The product of the in-situ S/S technology is a monolithic block down to the treatment depth.
since material is added to the soil a volume increase occurs which ranges from 10 to 30
percent, depending on the nature of the soil matrix and the amount of fixation reagents and
water required for treatment. Solidification or stabilization is more effective when the
material is excavated first, mixed and replaced. In-situ mixing can produce gaps and voids that
would not occur if the material were excavated. However, if conditions are correct in-situ

mixing can be successful in decreasing leaching of contaminants.

This technology is applicable to soils contaminated with metals and semivolatile organic
compounds (pesticides, PCBs, phenols, PAHs, etc.). It should be noted that this technique
has been used in mixing soil cement, or chemical grout for more than 18 years on various
construction applications, including cutoff walls and soil stabilization and is widely applied.

3.3.29 Resource Reclamation

The amount of metals (i.e.,copper, brass, lead and aluminum) on-site may warrant a resource
reclamation program. This program could be in lieu of or in conjunction with the previously
described options. The resource reclamation program would probably consist of the following

operations:

®  Bulk materials recovery

*  Initial materials separation

e  Explosive materials detonation

®  Secondary materials separation and cleaning
*  Smelting operations

¢  Purification and benefaction operations.

Many other unit operations such as water and wastewater treatment would also be required.
Economic and technologic analyses would be used to determine the viability of this option.
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3.3.2.10 Implementation of Institutional Controls

Institutional controls is a viable remedial alternative for most sites. An institutional control
could be to have the future land use restricted, thereby preventing exposure due to dermal
contact, etc. The land use restriction would prevent excavation, building, or construction in
the area. The land use would be restricted in a legal document such as the deed for the
property, so that if it were sold, it would be under the restrictions of the document. It is also
possible to reclassify the on-site groundwater so that it could not be used as a source of

potable water.
3.3.2.11 Composting

Composting is a biological process used typically for the treatment of wastes with a high
concentration of biodegradable organic solids. The fate of inorganics (metals) is not
completely understood. Compounds that have limited aqueous solubility are not readily
metabolized by microorganisms. Composting is initiated by mixing biodegradable organic
matter with organic carbon sources and bulking agents (to enhance the porosity of the
mixture). The organic rich environment leads to intense microbial metabolic action,
increasing the temperature. This self heating environment promotes more microbial activity,
up to a certziin temperature, at which point the microbial population begins to decline.

Materials and facilities required for composting are:

Biodegradable organic substrate;
Bulking agent;

Water;

Containment structure;

Mixing equipment; and

A

Means to provide oxygen.

There are three general levels of composting that exist. The lowest technological approach
requires that the material is shaped into a pile and allowed to heat. Water and nutrients are
added. Air exchange is generally poor, although the pile can be turned to increase aeration.
Temperature control is also poor. In the second level, aeration is increased by providing
perforated pipes under the pile. Attached blowers aid in aeration and cooling of the pile.
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The third level is that of the enclosed composting pile with automated materials handling for
aeration and cooling. With increased control over the process, cost obviously increases.

Successful composting of explosives and propellant contaminated soil in laboratory and pilot
scale tests have been performed by USATHAMA. A field scale demonstration project was
conducted at the Louisiana Army Ammunition Plant. (USATHAMA - Task Order 8, Field
Demonstration - Composting of Explosives - Contaminated Sediments at LAPP - September
88). The results of this and other research projects of biotransformation and composting of
2,4,6 TNT, RDX, HMX, and tetryl having determined the following:

1. TNT is microbially transformed, but not completely mineralized to inorganic products.
High organic carbon concentrations, aerobic conditions and the presence of readily
biodegradable substrates have enhanced the biotransformation of TNT. No conclusive
evidence of aromatic ring cleavage exists. The nitro group reduction is usually catalyzed
by microbes leading to biotransformation products that are strongly adsorbed to organic

material.

2. Anaerobic conditions have been found to enhance RDX biotransformation. High TOC
levels or low redox potential have been found to enhance RDX degradation in the
presence of sufficient organic nutrients. When RDX degradation was incomplete,

nitrous intermediates were produced.

3. Complete biodegradation of HMX has not been observed in aqueous or soil systems.
However up to 53% removal has been observed. Partial HMX degradation is facilitated
by anaerobic conditions. High TOC and low redox potential have been found to
enhance HMX degradation also. Degradation products include mono and dinitroso
products, methanol, and formaldehyde.

4. Tetryl biotransformation has little reported information. 80% to 90% of C' tetryl
initially spiked into compost was detected as an unextractable residue after 56 days.

Pathways of transformation for TNT, 2,4-DNT, and RDX are discussed more in Section
3.1.3.6. Parameters effecting composting efficiency include:

1. Temperature;
2. Moisture content;
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Chemical and biological characteristics concentrations of substrate;
Concentrations of inorganic nutrients, nitrogen, phosphorus;

Heat production and retention of compost; and

Partial pressure of oxygen within the composting material.

N kAW

Optimization of all of these parameters for each explosive has not been determined.

Composting has several characteristics which relate to its applicability to a particular situation.
These include:

Material volume to be treated, space required;
Time requirement;

Level of contamination initially;

Level of contamination required; and

wn A W N~

Transformation products.

Composting requires space and time, if the volumes of soil to be treated is large, this might
make composting an unrealistic option. Composting has been used to treat highly
contaminated soils with concentrations of explosives in the range of 10,000 mg/kg - 600,000
mg/kg. The final concentrations which were attained could be higher than the initial
concentration of the waste at Seneca, making it an unreasonable treatment, or possibly
altogether unnecessary.

Another possible application of biological treatment for soils in-situ bioreclamation. In-situ
bioreclamation is used to treat contaminated areas that contain biodegradable organic
compounds as a primary source of contamination. In-situ bioreclamation is more economical
for soils with 10-10,000 ppm of contamination, with higher levels being more suitable for
excavation and aboveground treatment, such as composting. In-situ bioreclamation has been
more difficult at sites with environmental influences that slow microbial processes. High
concentrations of metals and organics that are toxic to microbes being could be a potential
problem. Hydrology at the site must allow for rapid and controlled movement of nutrient
enriched water through the contaminated region. Success of this technology has been
observed mostly in gasoline and other light hydrocarbons. It has not been applied to
remediation or explosive material and would have little, if any, affect upon decreasing the
concentration of heavy metals in soils.
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3.3.2.12 Excavation/Incineration/Disposal

The Rotary Kiln Incinerator process was determined to be a success according to a program
commissioned by USATHAMA. The results of the program were as follows:

1. A transportable incineration system could be disassembled, transported and reassembled
and operational within 2 weeks;

2. 99.99% destruction efficiency in the kiln ash, 99.999% destruction efficiency in the fabric
filters ash, no explosives detected in the stack gas;

3. Stack emissions in compliance with federal, state and local regulations including: SO,,
Hydrocarbons, NO,, CO, and particulates; and

4. Ash residues were not hazardous from the standpoint of EP toxicity and reactivity.

The soilsincinerated were from the Savanna Army Depot Activity (SADA) and the Louisiana
Army Ammunition Plant (LAPP). The soils had very different characteristics. SADA soil
was drier, sandier, had a higher TNT content, plus little or no HMX or RDX. LAPP soil was
more moist, contained higher HMX and RDX concentrations and metals content.

The equipment required for a rotary kiln incineration system include the following:

Soil feed system;

Primary combustion chamber (rotary kiln);
Secondary combustion chamber (after burner);
Heat exchanger;

Fabric filter collector; and

Induced draft fan and stack.

Preliminary testing was done to establish maximum soil feed rates and minimum kiln
temperatures to determine whether explosives breakthrough would be detectable in the stack

gas or ash.
3.3.2.13 RCRA Subtitle D Landfill

The Subtitle D landfill refers to a solid waste landfill, either constructed on-site at SEDA, or
an existing municipal landfill 10 to 40 miles from SEDA. Such a landfill would meet
NYSDEC and EPA RCRA Subtitle D landfill construction specifications.
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3.3.2.14 Off-site Treatment and Disposal

This technology consists of excavating the contaminated areas, segregating the different
materials present (soil, debris, water, etc.), and disposing of each media off-site in an
appropriate disposal facility. The contaminated on-site media which are not a RCRA listed
waste, may be considered a characteristic hazardous waste. Each media would have to be
tested prior to treatment and disposal.

33.3 Selected Remedial Technologies for Groundwater (Migration Control and
Treatment

The following technologies can be considered for evaluation as groundwater remedial

alternatives:

- slurry wall;

- institutional controls;
- air sparging;

- interceptor trenches;
- hardness removal/precipitation;
- filtration;

- liquid-phase carbon;
- air stripping;

- UV oxidation;

- vapor-phase carbon;
- carbon adsorption;

- ion exchange; and

- Reverse Osmosis.

3.3.3.1 Shurry Wall

A slurry wall is a subsurface barrier used to divert or contain a groundwater plume. A slurry
wall is constructed by digging a trench down to an impermeable or semi-impermeable zone,
which at SEDA would be the competent shale. The trench is then filled in with bentonite,
or some other impermeable material. Slurry walls generally require low maintenance, and are
a proven technology in similar applications, providing the bottom of the slurry wall is "keyed"
into an impermeable material. Slurry walls can be used to divert incoming clean water from
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a contaminated area or can be installed completely around the contaminated area, thereby
isolating the area. If the area is totally isolated then either a cap must be installed or water
must be removed, treated and discharged out of the isolated area. If water is not removed
from the isolated area then infiltrating rainfall may cause mounding of groundwater within
the slurry wall, leading to breakout at the surface.

3332 Implementation of Institutional Controls

There are a number of institutional controls that may be implemented at the site, and may
be a part of any long-term solution. Access to the sites at SEDA is limited by a fence that
surrounds the entire Depot and by 24-hour security patrols.

Another type of institutional control is a deed restriction. This is more applicable as a source
control measure, but could be used to indicate that no drinking water wells should be
constructed at the site. Additionally, an alternative water supply could be provided for any
future residences at the site that would normally rely on groundwater.

Groundwater monitoring is another institutional control. The monitoring program can be
modified to account for the results of the remedial activities.

3.3.33 Air Sparging

Air sparging is a technique that uses a large number of wells to inject air and nutrients into
the groundwater plume. The treatment uses a combination of air stripping and in-situ
biologicél treatment. The system may be operated aerobically or anaerobically, depending on
the nature of the contaminants. In an aerobic system, air or oxygen is injected. In an
anaerobic system, methane is typically injected.

3.334 Interceptor Trenches

An interceptor trench isa 2- to 3-foot wide trench that is dug to a specified depth; at SEAD
it would likely be dug to the top of the relatively-impermeable competent shale. The trench
is lined with a geotextile that helps minimize the collection of fine soil particles that could
clog the drainage system. A perforated PVC pipe is placed in the trench, and sloped to a low
point collection sump. A number of sumps may be used depending on the natural slope and
the length of the trench. The trench isthen filled with gravel or some other highly permeable
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material. The top 1 to 2 feet of the trench can be backfilled with the removed soil in order
to minimize inflow of rainwater. Interceptor trenches can be used to cut off the forward
migration of a plume, or can be used in the middle of a plume as a collection device.

3.3.35 Hardness Removal/Precipitation

In general, all of the organic treatment processes considered for the groundwater at SEDA
are subject to scaling, fouling, or plugging if the groundwater is high in hardness, alkalinity,
iron, or other minerals. The groundwater at SEDA is fairly high in hardness and alkalinity,
and some pretreatment of the water would be necessary to optimize the performance of an

organic treatment unit.
3.3.3.6 Filtration

Filtration is another important unit operation. Filtration will remove silt and precipitated
metals prior to the organic treatment unit. This will help the efficiency of the organic
treatment unit and provide for a better discharge. A variety of filters have been used in
groundwater remediations, including inline pressure filters, sand-bed filters, and multi-media
bed filters. The specific filter used will depend upon the specifications of the organic

treatment uhit, and cost and maintenance considerations.
3337 Liquid-Phase Carbon

Activated carbon is another common treatment technique used for groundwater remediation
and has been shown to be very effective in treating TCE and 1,2-DCE. The groundwater
after pretreatment is passed through carbon beds. The organic contaminants are adsorbed
in the carbon and removed from the water. Over time, the adsorptive capacity of the carbon
is diminished and the effluent concentrations willstart to increase. At this point new carbon
beds are installed and the spent carbon is sent offsite for regeneration or disposal.

3338 Air Stripping

Air stripping is another common groundwater treatment process which is very effective in
treating TCE and 1,2-DCE. The groundwater is passed through the stripping tower, where
it is contacted by a countercurrent air stream. Trays or column packing is used to increase
the surface area of the air/water contact. The organic constituents are transferred from the
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water to the air. Next, depending on the air emissions requirements, the air phase may be
treated, or directly discharged. Vapor-phase activated carbon may be used to treat the air
stream. The air passes through the carbon which, as described above, adsorbs the organic
constituents. The spent carbon is then sent off site for regeneration or disposal.

3.3.3.9 UV Oxidation

UV Oxidation is a treatment technique that combines ultraviolet (UV) light with an oxidizing
agent (peroxide and/or ozone) to destroy organic constituents. It is especially effective for
chlorinated organics, such as TCE and 1,2-DCE. The water is mixed with peroxide, and then
enters the UV reaction chamber. Ozone is added to the reaction chamber, and OH radicals
are formed. The formation of the OH radicals is catalyzed by the UV light. The OH radicals
react rapidly with the chlorinated organics, generating CO, and water. Any ozone not reacted
is decomposed in an off-gas treatment unit prior to discharge.

3.3.3.10 Vapor-Phase Carbon

Vapor-phase carbon may be used in conjunction with a number of the other migration control
technologies. The purpose of vapor-phase carbon is to treat the off-gas to minimize air
emissions. ‘Vapor-phase carbon is very efficient in capturing TCE and heavier organics. It
is somewhat less efficient at capturing DCE, and lighter organics. Carbon is extremely
inefficient in capturing vinyl chloride.

3.3.3.11 Carbon Adsorption

Carbon adsorption can be used to treat groundwater and surface water containing soluble
organics and certain metals. Full scale experience indicates removals of aromatics, phenols,

and PAH to 1ppb or less.
3.3.3.12 Ion Exchange

Ion exchange is a physical process that can be used to treat water contaminated with heavy
metals and is potentially applicable to ionic organic compounds. Jon exchange can
theoretically remove all of the selected ionic constituents if adequate resin contact time and

proper resin is used.
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3.3.3.13 Reverse Osmosis

Reverse osmosis can be used to treat contaminated pumped, groundwaters and surface waters.
It has been used to remove metals and organics with a molecular weight greater than 200.
Organics tend to cause fouling of membranes however. Also the process serves only to
concentrate the contaminants which still then have to be disposed of.

34 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARs)

3.4.1 Introduction

The 1986 Superfund Amendments and Reauthorization Act (SARA) adopted and expanded
a provision of the 1985 National Contingency Plan (NCP) that remedial actions must at least
attain compliance with applicable or relevant and appropriate requirements (ARARs) of
other environmental and public health statutes when conducting remedial actions.

Applicable or relevant and appropriate requirements have been defined by the EPA as
follows:

"Applicable requirements means those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
- circumstance found at a CERCLA site." (Final NCP Rule, 55 FR 8814, March 8, 1990).

"Relevant and appropriate requirements means those cleanup standards, standards
of control, and other substantive requirements, criteria, or limitations promulgated
under federal environmental or state environmental or facility siting laws 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.” (Final NCP Rule, 55 FR 8817, March 8, 1990).
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ARARs typically fall into the following three classifications:

e  Chemical-specific ARARs are health or risk-based numerical values or methodologies
which, when applied to site-specific conditions, result in the establishment of numerical
values of allowable soil, water, or air contamination. These concentration limits are
specific for a hazardous substance, pollutant, or contaminant in the various
environmental media. Examples of chemical specific ARARs include maximum
contaminant levels (MCLs), federal ambient water quality criteria (AWQC), state water
quality standards, and National Ambient Air Quality Standards (NAAQS).

®  Location-specific ARARs are restrictions placed on the concentrations of hazardous
substances or the conduct of activities solely because they are in specific locations.
These requirements are described in environmental laws and regulations which control
actions that may be required in performing a remedial action. For example, a section
of the Clean Water Act contains prohibitions regarding the unrestricted discharge of
dredged or fill material into wetlands. The filling of wetlands can sometimes be
necessary if roads are required for mobilization of heavy equipment.

e Action specific ARARs are requirements and/or limitations on managing hazardous
waste which may be generated as a result of a remedial action. These requirements and
limitations are described in laws and regulations which govern the application of various
technologies or activities at CERCLA sites. RCRA statutes, which primarily deal with
hazardous waste management, generally contain the most action-specific requirements
which are applied to CERCLA actions. New hazardous waste regulations, such as the
RCRA corrective action regulations and the Land Ban restrictions, will be reviewed for
their applicability to activities performed during a remedial action.

Identification and refinement of ARARs willoccur throughout the remedial investigation and
feasibility study. A preliminary identification of ARARs has been performed based upon the
initial site characterization data compiled by the Army. In addition, several of the location
specific ARARs have been evaluated as to their relevance and applicability. As more specific
information is developed regarding the chemicals released on site, special site conditions, and
potential use of various remedial technologies, additional ARARs willbe selected and existing
ARARs will be reviewed for their appropriateness.
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342 Preliminary Identification of ARARs and TBCs

34.2.1 Potential ARARs

The following federal and state regulatory requirements are potentially applicable or relevant
and appropriate to the subject site. Table 3-7, Sources of Chemical Specific ARARs, Table
3-8, Sources of Location Specific ARARs, and Table 3-9, Sources of Action Specific ARARs,
are presented as a listing of state and federal regulations which have been considered as
potential sources of ARARs.

The applicability of the chemical specific ARARs listed in Table 3-7 have been determined
by the existing conditions at SEDA. The groundwater could be used as a drinking water
supply since the State of New York has classified the groundwater as GA. Surface water on
SEDA is classified by the State of New York.

Several available documents pertaining to SEDA have been reviewed to determine if the
location specific ARARs of Table 3-8 have been complied with. The following summarizes

the preliminary research.

According to the Fish and Wildlife Management Plan (July 1988) prepared by the U.S. Army
Material Command, there are ten areas of SEDA which have been designated as freshwater

wetlands by NYSDEC. A more detailed wetlands delineation will be performed as part of
the terrestrial survey. It is possible that dredging and fill activities might take place on the
site. ARARs pertaining to these activities have been included on Table 3-8.

The Installation Assessment of the Seneca Army Depot (January 1980) did not indicate that
any endangered species were present at SEDA, but did indicate that the following endangered
species are known to exist in the area: the Indiana Bat (Myots Sodalis) and the American
osprey (Pandion halaietus carolinensis). The report also stated that since no large or deep
permanent streams exist, protected aquatic species have not been considered and that the
state-protected bog turtle (Clemmys muhlenbergi) dwells in marshy areas which are numerous

in the area.
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TABLE 3-7

SOURCES OF CHEMICAL SPECIFIC ARARS

Eederal:

o} Resource Conservation and Recovery Act (RCRA), Groundwater Protection Standards and
Maximum Concentration Limits (40 CFR 264, Subpart F)

0 Clean Water Act, Water Quality Criteria {Section 304) (May 1, 1987 - Gold Book)

(o] Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) {40 CFR 141.11-.16)
New York State:

0 New York State Codes, Rules and Regulations {NYCRR) Title 6, Chapter X

(o] New York Groundwater Quality Standards {6 NYCRR 703}

0 New York Safe Drinking Water Act, Maximum Contaminant Levels {(MCLs)
{10 NYCRR 5)

o New York Surface Water Quality Standards {6 NYCRR 702)

(o] New York State Raw Water Quality Standards {10 NYCRR 170.4)

o) New York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (e})

o New York State Department of Environmental Conservation, Division of Water,
Technical and Operational Guidance Series (1.1.1}, Ambient Water Quality Standards and
Guidance Values, September 25, 1990

(o] Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705)

o Declaration of Policy, Article 1 Environmental Conservation Law (ECL)

0 General Functions, Powers, Duties and Jurisdiction, Article 3 Environmental Conservation Law,
Department of Environmental Conservation

o] ECL, Protection of Water, Article 15, Title 5.

0 Use and Protection of Waters, (6 NYCRR, Part 608}



TABLE 3-8

SOURCES OF LOCATION SPECIFIC ARARS

Federal:

[¢)

Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain and
Wetlands Assessments) #11988 and 11990

National Historic Preservation Act {16 USC 470} Section 106 et seq. (36 CFR 800} {Requires
Federal agencies to identify all affected properties on or eligible for the National Register of
Historic Places and consult with the State Historic Preservation Office and Advisory Council on
Historic Presentation)

RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b}).

Fish and Wildlife Coordination Act (16 USC 661 et seq.) (Requires actions to protect fish or
wildlife when diverting, channeling or modifying a stream)

Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10, Requirements for Dredge
and Fill Activities (40 CFR 230)

U.S. Army Corps of Engineers Regulations for Construction and Discharge of Dredged or Fill
Materials in Navigable Waterway (33 CFR 320-330}.

Wetlands Construction and Management Procedures (40 CFR 6, Appendix A).
USDA/SQS - Farmland Protection Policy (7CFR 658)

USDA Secretary’s memorandum No. 1827, Suppiement 1, Statement of Prime Farmland, and
Forest Land - June 21, 1976.

EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands - September 8,
178. ‘

Farmland Protection Policy Act of 1981 (FPPA){7 USC 4201 et se q).
Wild and Scenic Rivers Act (16 USC 1271).

Endangered Species Act (16 USC 1531).

Wilderness Act (16 USC 1131).

York State:

New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23).

New York State Freshwater Wetlands Permit Requirements and Classification {6 NYCRR 663 and
664).

New York State Floodplain Management Act and Regulations (ECL Article 36 and 6 NYCRR
500).

Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182).

New York State Flood Hazard Area Construction Standards.



TABLE 3-9
SOURCES OF ACTION SPECIFIC ARARS

Federal:

[o]

RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for
Treatment and Disposal systems, (i.e.,landfill, incinerators, tanks, containers, etc.) (40 CFR 264
and 265); Minimum Technology Requirements.

0 RCRA, Subtitle C, Closure and Post-Closure Standards (40 CFR 264, Subpart G).

0 RCRA Groundwater Monitoring and Protection Standards (40 CFR, Subpart F).

0 RCRA Generator Requirements for Manifesting Waste for Offsite Disposal (40 CFR 262).

0 RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263).

o RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257).

0 Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 146).

0 RCRA Land Disposal Restrictions (40 CFR 268) (On and off-site disposal of excavated soil).

0 Clean Water Act, - NPDES Permitting Requirements for Discharge of Treatment System Effluent
(40 CFR 122-125).

o Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge Limits) (40 CFR 414).

o Clean Water Act Discharge to Publically - Owned Treatment Works (POTW) (40 CFR 403).

o DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500).

0 Occupational Safety and Health Standards for Hazardous Responses and General Construction
Activities (29 CFR 1904, 1910, 1926).

0 SARA (42 USC 9601)

0 OSHA (29 CFR 1910.120)

o Clean Air Act (40 CFR 50.61)

New York State:

o New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards for
Stormwater Runoff, Surfacewater, and Groundwater discharges (6 NYCRR 750-757).

0 New York State RCRA Standards for the Design and Operation of Hazardous Waste Treatment
Facilities (i.e.,landfills, incinerators, tanks, containers, etc.); Minimum Technology Requirements
(6 NYCRR 370-373).

o New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in-Place
Closures) (6 NYCRR 372).

0 New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR 360-
361), and revisions/enhancements effective October 9, 1993.

o New York State RCRA Generator and Transporter Requirements for Manifesting Waste for Off-

Site Disposal (6 NYCRR 364 and 372).
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Recent telephone conversations with state and federal wildlife specialists suggest that the
presence of endangered species or critical habitats is unlikely at SEDA. The U.S. Fish and
Wildlife Service has indicated in a letter (Appendix D) that there are no critical habitats or
endangered or threatened species in the SEDA area, although some transient species may
occur and that there are Bald Eagles (Haliaeetus Leucocephalus) nesting at the Montezuma
National Wildlife Refuge (personal communication: Paul Nickerson and Mark Clough, U.S.
Fish and Wildlife Service). According to the National Heritage Program of NYSDEC, there
are no state listed endangered or threatened species in the general area of SEDA (personal
communication: Burrel Buffington, Information Officer, National Heritage Program).

Preliminary information has been reviewed concerning the applicability of the Wild and
Scenic Rivers Act to SEDA. Those rivers which have been designated as wild and scenic in
accordance with the Act are listed in 16 U.S.C.1271. According to the administering agency,
the National Park Services, there are no designated rivers located within the Seneca region
(personal communication: Phil Huffman, National Park Service). The State of New York
has similar state legislation, the Wild, Scenic and Recreation Rivers Act. According to the
Lands and Forests Division of the Department of Environmental Conservation (NYSDEC),
the nearest state designated river is the Genesee River, approximately 45 miles to the west.

The appropfiate Flood Insurance Rate Map (FIRM) of the Federal Emergency Management
Agency (FEMA) will be consulted. Based on information contained on Panel 5, Town of
Varikc, New York, Seneca County (Community Panel Number 360758 0005 B). The entire
northern half of the Depot is not subjéct to flooding and is located within "areas determined
to be outside the 500-year flood plain" (Zone X).

The U.S. Fish and Wildlife Service administers the Wilderness Act and the National Wildlife
Refuge System. Through review of the NY statewide comprehensive plan, it has been
determined that there are no areas protected by the Wilderness Act in the State of New
York. The nearest National Refuge, Montezuma National Wildlife Refuge, is located
approximately 20 miles to the northeast of the Seneca Army Depot.

In order to determine if the National Historic Preservation Act should be considered a
location specific ARAR, An Archeological Qverview and Management Plan for Seneca Army
Depot (September 1986) was obtained and reviewed. According to this document, four
prehistoric archeological sites are known to exist at SEDA and 231 potential historic
archeological sites were identified based on documentary sources. According to the report,
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no specific historic sites are recorded at SEDA and, according to an earlier report, Historical
Report _on Seneca Army Depot, 1972 Heraldic Section, DARCOM there are no sites worthy
of inclusion on the National Register.

The nearest known archeological sites the potential historic archeological sites and will be

determined for the subjects site.

Action specific ARARs are listed because of the potential for various kinds of treatment. The
action specific ARARs used in conjunction with chemical specific ARARs will be considered
in evaluating technologies early in the planning process.

3422 Potential Sources of Items "To Be Considered” (TBC) as Alternative Sources
of ARARs

When ARARs do not exist for a particular chemical or remedial activity or when the existing
ARARs are not protective of human health or the environment, other criteria, advisories and
guidance may be useful in designing and selecting a remedial alternative. The criteria,

advisories and guidance were developed by EPA, other Federal agencies, and state agencies.
Table 3-10 lists Potential Sources of Items "To Be Considered" as Alternatives for ARARs.

3423 Potential Chemical-Specific ARAR and TBC Levels

A preliminary evaluation of the site conditions indicates the media of potential concern are
groundwater, surface water, and soil. The following tables provide numerical listings of
potential chemical-specific ARARs and TBCs for the constituents detected at the site during
previous investigations. Table 3-11, Preliminary Identification of ARARs for Groundwater,
and Table 3-12, Preliminary Identification of ARARs for Surface Water, summarize the
potential chemical-specific ARARs for groundwater. As an additional source of ARARs,
records of decisions (RODs) from similar sites will be examined to obtain ARARs clean-up

levels which may be considered.
35 DATA QUALITY OBJECTIVES (DQO)s

Ultimately, the RI/FS process requires decisions regarding future site remedial actions,
including whether or not any actions are required. These decisions will be based upon the
data collected during the RI. Consequently, the collected data must be of sufficient quantity
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TABLE 3-10

POTENTIAL SOURCES OF ITEMS "TO BE CONSIDERED" AS ALTERNATIVES FOR ARARS

Federal:

New

Safe Drinking Water Act National Primary Drinking Water Regulations, Maximum Contaminant
Level Goals (MCLGs).

Proposed Maximum Contaminant Levels (50 Federal Register 46936-47022, November 13,
1985).

Proposed Maximum Contaminant Levels Goals (50 Federal Register 46936-47022, November
13, 1985).

Proposed Requirements for Hybrid Closures {combined waste-in-place and clean closures) {52
Federal Register 8711).

USEPA Drinking Water Health Advisories, long-term only.
USEPA Health Effect Assessment (HEAs).
TSCA Health Data.

Toxicological Profiles, Agency for Toxic Substances and Disease Registry, U.S. Public Health
Service.

Policy for the Development of Water-Quality-Based Permit Limitations for Toxic Pollutants (49
Federal Register 9016).

Cancer Assessment Group (National Academy of Science) Guidance.
Groundwater Classification Guidelines.

Groundwater Protection Strategy.

Waste Load Allocation Procedures.

Fish and Wildlife Coordination Act Advisories.

Federal Guidelines for Specification of Disposal Site for Dredged or Fill Material.
USEPA Interim Guidance for Establishing Soil Lead Clean Up Levels.

RCRA Clean-Up Criteria for Soils/Groundwater (RFI Guidance), EPA 530-SW-89-031.

York State:

New York State Proposed Safe Drinking Water Standards Maximum Contaminant Levels for
VOCs (10 NYCRR 5).

New York State Underground Injection/Recirculation at Groundwater Remediation Sites
(Technical Operating Guidance (TOG) Series 7.1.2).



TABLE 3-17 "andum {TAGM):

{Continuc

1, August 1988,

New York State Analytical Detectability for Toxic Pc jum (TAGM}:
1995, (HWR-
New York State Toxicity Testing for the SPDES Permit
New York State Regional Authorization for Temporary Dist n (TAGM):
ironmental
Sediment Criteria - December, 1989 - Used as Guidance i
Protection, Division of Fish and Wildlife, New York State .
Conservation. ). Policy
r 1988,
New York State, Division Technical and Administrative Guidance M
and Wildiife Impact Analysis for inactive Hazardous Waste Sites; Oct Health
New York State, Division Technical and Administrative Guidance M -
Determination of Soil Cleanup Objectives and Cleanup Levels, November ’hq):;

New York State, Division Technical and Administrative Guidance Memorandu::
of Inactive Hazardous Waste Disposal Site Numbers, February 1987, (HWR-4001,

New York State, Division Technical and Administrative Guidance Memorandum (1
Preparation of Annual "Short List" of Prequalified Consultants, January 1993, (HWR-40t

New York State, Division Technical and Administrative Guidance Memorandum (TAGM
Guidelines for Entries to the Quarterly Status Report of Inactive Hazardous Waste Disposal Sites,
May 1987, (HWR-4003]).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Guidelines for Classifying Inactive Hazardous Waste Disposal Sites, June 1987, (HWR-4004).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Insurance Requirements for Consuitant and Construction Contracts and Title 3 Projects,
September 1989, (HWR-4005).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Consultant Contract Overhead Rates and Multipliers, April 1888, (HWR-4006).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Phase
Il Investigation Generic Workplan, May 1988, (HWR-4007).

New York State, Division Technical and Administrative Guidance Memorandum {TAGM)}: Phase
it Investigation Oversight Guidance, November 1990, (HWR-4008).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Team
Submissions in Responding to Requests for Proposals and Title 3 Projects, June 1992, (HWR-
4009).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Roles
and Responsibilities of the NYSDEC Regional Offices, January 1992, (HWR-4010).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM]):
Contractor/Consultant Oversight Guidance - O&D Memo #88-26, July 1988, (HWR-4011).



New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Roles
and Responsibilities of the Technology Section - Site-Specific Projects, April 1990, (HWR-4029).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Selection of Remedial Actions at Inactive Hazardous Waste Sites, May 1990, (HWR-4030).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Fugitive Dust Suppression and Particulate Monitoring Program at Inactive Hazardous Waste
Sites, October 1989, (HWR-4031}.

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Disposal of Drill Cuttings, November 1983, (HWR-4032).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Inactive Sites Interface with Sanitary Landfills, December 1989, (HWR-4033).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Guidelines for Eligibility Determination for Work Performed Under the EQBA Title 3 Provisions,
January 1900, (HWR-4034).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Project
Manager and Contract Manager Responsibilities Under Standby Contract, March 1990, (HWR-
4034).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Landfill
Regulatory Responsibility, March 1220, (HWR-4036).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Major
Milestone. Dates for Tracking Remedial Projects, April 1990, (HWR-4037).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Remediation of Inactive Hazardous Waste Disposal Sites, April 1990, (HWR-4038).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM}):
Contract Appeals, October 1990, (HWR-4039).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Permitting Jurisdiction Over Inactive Hazardous Waste Site Remediation - O&D Memo #94-04,
March 1994, (HWR-4040}).

New York State, Division Technical and Administrative Guidance Memorandum {TAGM):
Releasing Sampling Data, Findings and Recommendations, February 1991, (HWR-4041).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Interim
Remedial Measures, June 1992, (HWR-4042).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Procedures for Handling RPP-Funded PSAs, February 1992, (HWR-4043).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills, March 1992, (HWR-
4044).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Enforcement Referrals, July 1892, (HWR-4045).



New York State, Division Technical and Administrative Guidance Memorandum (TAGMj):
Determination of Soil Cleanup Objectives and Cleanup Levels, January 1994, (HWR-4046).

New York State, Division Technical and Administrative Guidance Memorandum {TAGM): Priority
Ranking System for Class 2 Inactive Hazardous Waste Sites, December 1992, (HWR-4047).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Interim
Remedial Measures-Procedures, December 1992, (HWR-4048}).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Referral of Sites to the Division of Water, December 1992, (HWR-4049).

New York State, Division Technical and Administrative Guidance Memorandum {(TAGM):
Payment Review Process, April 1993, (HWR-4050).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Early
Design Strategy, August 1993, (HWR-4051).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Administrative Records and Administrative Record File, August 1993, (HWR-4052).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Obtaining Property Access for Investigation, Design, Remediation and Monitoring/Maintenance,
September 1993, (HWR-4053).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Contract Conceptual Approval Process, November 1994, (HWR-4054).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Contract Final Approval Process, November 1994, (HWR-4055).

New York State, Division Technical and Administrative Guidance Memorandum (TAGM):
Remedial Action by PRPs, April 1995, (HWR-4056).
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and quality to support this decision-making process. Data Quality Objectives (DQO)s is the
portion of the RI/FS which considers issues related to data quality and quantity. As the name
implies, DQOs establish objectives and requirements for data collection which, if reasonably
met, will assure that the collected data is valid for its intended use. The DQO process is
typically performed during the initial phases of the project and is an integral part of the
scoping process. Establishing DQOs during the preliminary phases of the project is
appropriate since the sampling and analysis program must be designed with the intent of
meeting or exceeding all the requirements established by the DQOs.

In response to the need to better define the types of data necessary to support this DQO
process, EPA (1987) identified five (5) levels of data quality. These levels range from
screening techniques, identified as Level 1, to non-standardized analytical techniques,
specified as Level 5. Figure 3-9, Summary of Analytical Levels Appropriate to Data Uses,
provides an overview of the various levels of data quality and the appropriate uses of the
data.

Level 1 data is classified as field screening data, generally obtained by the use of portable
instruments. This information can provide real-time data to assist in the optimization of
sampling locations and for health and safety support. Data can be generated regarding the
presence or absence of certain contaminants (especially volatile organic compounds, VOCs),
at sampling locations. For example, generally during soil boring operations, the soils obtained
from the split-spoon sampler is screened for the presence of volatile organics using a hand-
held instrument equipped with a Photoionization Detector (PID). The occurrence of high
readings, above normal background levels, from a sampling location provides a qualitative
indication that volatiles are present and, therefore, samples collected from this location should
be subjected to more rigorous analytical techniques.

Level 2 data is also screening data but is characterized as a higher level of screening quality
data. Depending upon the level of QA/QC associated with the techniques used to generate
this data, it may be used in support of engineering decisions. Another important factor which
willrelate to the quality of the data collected at this level is the skill of the operator. Usually
the operator must be an analytical chemist familiar with good laboratory practices.

Level 2 data would include both field and laboratory analyses which require the use of
portable analytical instruments, mobile laboratories stationed at or near the site, and analyses
performed in the laboratory without the extensive QA/QC of the higher level of data quality.
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Depending upon the types of contaminants, sample matrices, and personnel skills, reliable
" qualitative and quantitative data can be obtained. In general, when quantitative data is
desired, confirmation of field results will be obtained by submitting duplicate samples to the
laboratory for analysis. The accuracy of field results will be assessed by comparing the results.

Level 2 data cannot be used for risk assessment calculations, as the QA/QC requirements are
not rigorous enough to assure that the quality of the information is sufficient for this use.
Although Level 2 data can include method blanks, internal standards, and surrogate spikes,
it usually does not include such QA/QC procedures as matrix spikes or multipoint calibration
curves which is required for higher level data.

Level 3 data is generated by laboratories which follow strict EPA QA/QC requirements as
stated in the written methods. Level 3 analyses provide confirmed identification and

quantification of organic and inorganic compounds in water, sediment, and soil samples.
Analytical procedures includes spikes, spike duplicates, laboratory duplicates, and multipoint

calibration curves.

Level 4 data is generated by analyses performed in the Contract laboratory Program (CLP).
Routine Analytical Services (RAS) are performed according to methods established by the
USEPA anci the CLP Statement of Work (SOW). The New York State Department of
Environmental Conservation (NYSDEC) has also established CLP Protocols for routine
analyses with requirements that are considered equivalent to the USEPA requirements for
Level 4 data. Level 4 analyses are characterized by rigorous QA/QC requirements defined
in the SOW. The data package submittal from the laboratory contains all the raw data
generated in the analyses, including mass spectral identification charts, mass spectral tuning
data, spike recoveries laboratory duplicate results, method blank results, instrument
calibration, and holding times documentation.

Level 5 data is generated by the performance of non-routine analyses classified as Special
Analytical Services (SAS). These analyses incorporate many of the QA/QC measures used
in the CLP routine methods with additional specific QA/QC measures as required by the
method. The components of a Level 4 RAS data package submittal can be modified to
accommodate these non-routine analyses. The determination of explosives in soil and water
at SEDA will be conducted by using a non-routine analytical method and, thus, will be
reported as Level 5 data quality.
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3.5.1 Intended Use of Data

The requirements of DQOs are dictated by the intended use of the data. Since the intended
use of the data is to support several decisions for the RI/ES process, the first step in
establishing DQOs is to identify these decisions. Once the decisions, which the collected data
will support, have been identified, the levels of data quality can be specified. The sampling
program and the analytical techniques to be employed must be consistent with the required
levels of data quality. For the SEDA project these decisions have been identified and include
the following:

¢  Determining the nature and extent of current environmental impacts;
¢  Monitoring for health and safety;

¢  Assessing the risk to human health and the environment;

e  Selecting appropriate remedial alternatives;

¢  Designing remedial actions, if necessary;

¢  Determining background levels of constituents of concern; and

e Determining regulatory compliance with ARARSs.

3.5.2 Data i

Figure 3-5, Summary of Analytical Levels Appropriate to Data Uses, identifies the levels of
data quality required for the various intended uses. EPA has indicated that at a minimum,
Level 3 quality data should be collected to support many of the decisions to be made at the
SEDA site, such as Risk Assessment. However, in order to meet the requirements of New
York State, samples for metals in soils/sediments and surface water/groundwater will be
collected and analyzed according to NYSDEC CLP protocols and the data reported as Level
4. The analysis for explosives in soil/sediment and surface water/groundwater is a non-routine
EPA method and will be analyzed and reported as Level 5. Specifying Level 4 and Level 5
quality data will assure that the data collected in this program is of sufficient quality for the

intended use.

Level 1 data will involve headspace scanning of the opened spoon using a hand-held vapor
meter equipped with a Photoionization Detector (PID). The presence of elevated readings
indicate soils which need special handling precautions as the presence of explosives may be
indicated. Precision and accuracy for Level 1 data has not been established by EPA. The
intended use of this information is for health and safety monitoring and identification of gross

contamination.
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Level 2 data may be collected during the soil collection program. This level of data quality
would be collected during the soil sampling program. If a large number of samples are to be
evaluated, soil screening techniques may be utilized. The soil screening data will constitute
both Level 1 and Level 2 data. Soil samples will be screened for the presence of explosives
using a Spectronic 20. The procedure for screening explosives in soils involves extracting the
explosives in acetone, KOH, and Na,SO,, followed by the spectrographic analysis using a
Spectronic 20 or equivalent. A review of data from SEDA (i.e., OB Grounds) indicates that
246 TNT is a reasonable indicator compound for a field screening. Based upon both visual
and Level 1 headspace readings, special handling precautions may be employed. The
intended use of this data is for defining the nature and extent of explosives at the site and
for the engineering evaluation of alternatives.

The screening of heavy metals in soil will be performed at the contracted laboratory. The
procedure willinvolve an acid extraction followed by analysis, on-site, using atomic adsorption
(AA). A suitable indicator compound for the presence of heavy metals in soil will be

developed on a site by site basis.
The reasons that a Level 2 screening may be incorporated into a program include:

e  Cost - éomparison of the cost for screening for heavy metals and explosives will decrease
the cost by a factor of approximately four (4) compared to the cost of obtaining all Level
4 and 5 data;

e Amount of Samples - The amount of samples to be collected will be substantial enough

to warrant screening; and

¢  Constituents to be Screened - Since there is substantial interest in heavy metals, and
explosives screening will be required for each class of chemical. Methodologies have
been developed which will provide a reasonable degree of confidence in the data. This
may involve two types of screening, i.e.,one for metals, and one for explosives. The
level of effort involved in performing these screening analyses in substantially less than
that required by Level 4 and 5. Furthermore, the screening results can be reported in
24 and 48 hours and will aid in decision-making for field operations. Full Level 4 data
packages will take up to 35 days to obtain the results.

Since the objective of the sampling program is to collect valid samples, samples considered
valid must be defined. Table 3-13, Goals of Data Quality, identifies the range of accuracy and
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TABLE 3-13°

GOALS FOR DATA QUALITY

Precision Accuracy
Chemical Class (% RPD,) (% Recovery,)

Water Soil Water Sail
Heavy Metals 75-125 50-150 50-150 20-180
Explosives 75-125 50-150 70-130 50-150
Volatiles 75-125 50-150 70-130 50-150

%RPD - Relative Percent Difference of Spike Duplicates
% Recovery - Recovery of Spikes
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precision which will be used as a factor in determining if the samples are considered valid.
These goals are based upon historical determinations of accuracy and precision from the CLP
program. Other considerations, such as holding time, proper shipping methods and chain-of-
-custody forms, will be considered and evaluated during the data validation process. These
considerations will not be described in this section.

The evaluation of data quality willbe based upon a formal data validation process, which will
evaluate the quality of data from a laboratory perspective. This process considers numerous
factors such as laboratory blanks, spike recoveries, holding time consideration, spectral
identification matching and instrument calibration. In addition to the evaluation of the data
from a laboratory perspective, consideration will be given to the precision of the data from
a field perspective. This will involve the collection of sufficient field duplicate samples,
usually between 5% to 10%, field blanks and trip blanks.

If sufficient data points have been collected, the variability associated with the occurrence of
pollutants in the environment will be quantitated. The error associated with environmental
data is generally expressed as a confidence interval of the measurement. Confidence intervals
provide a basis for assessing the inherent variability associated with any distribution of
environmental data. Several techniques can be used to estimate confidence intervals
associated with data points. These techniques begin by determining the type of distribution
of data set comprises. The two types of data distribution usually encountered in
environmental measurements are normal distributions and lognormal distributions. The
distinction between the two can be determined from the evaluation of the histogram. The
histogram is a graphical presentation between frequency of occurrence and a data set. Once
the  frequency of distribution has been established, the confidence interval associated with
each measurement is determined through a statistical evaluation of the variance associated
with the measurements. The techniques to be employed are beyond the scope of this
discussion, other than simply indicating that the confidence interval with each data set will be
evaluated and présented with the collected data.

353 Data til

The issue of determining an appropriate minimum database for an investigation of a
hazardous waste site, such as at SEDA, is critical to a proper sampling and analysis plan.
EPA (1987), has provided guidance related to the methods which the agency considers
appropriate in performing this analysis. One technique that may be used involves the use of
geostatistics or the statistical analysis of regionalized variables.
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The field of geostatistics, which includes a technique called "Kriging",was developed for
estimating reserves for mining operations. These methods are applicable for site assessment
and monitoring situations where data are collected on a spatial network of sampling locations.
The methods can be employed to determine sample spacing for collection networks and can
be used to obtain probability maps of pollutant concentration. The primary advantage of
geostatistics, over other spatial estimation techniques, is that the technique has the ability to
determine both the precision of the resulting estimates and the range of influence of the
sample. Kriging, in environmental assessments is used to obtain the minimum variance which
will produce unbiased estimates of the concentration of a pollutant at a point. This
information can be used to determine the average concentration in an area or a volume.
Kriging is a weighted moving average method used to interpolate values from a sample data
set. The Kriging weights are computed from a variogram which measures the degree of
correlation among sample values as a function of the distance and direction between samples.
Unlike classical statistics, the deviation between data points is not assumed to be random, as
factors affecting the deviation at one point also operate at nearby points.

All geostatistical evaluations begin by first constructing a variogram. The variogram is
generally a plot of variance verses distance between sample pairs, The plot describes how the
variance between samples changes as a function of distance and direction between samples.
Calculation of variance begins by first compiling all data pairs which are the same distance
between them. Variance is then calculated as one-half the average squared difference

between these sample pairs.

The general formula for calculation of variance, (h), is:

Where:

n = number of pairs of samples a distance h apart
. = value of first sample in i-the pair

1

; = value of second sample in i-the pair

X
X

The "general model" shown in Figure 3-6, General Variogram Model and Examples of

Page 3-136
June, 1995 KASENECA\RIFS\GENERIC\Section.3



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

Individual Variogram Models, shows the main parameters derived from a variogram model,

namely:

e  The sill, which shows the highest level of variance measured by the variogram. Some
variograms do not have a sill.

e  The range isthe distance at which the variogram plateaus or reaches the sill value and
represents a measure of the maximum distance of influence of a drill hole in the
direction concerned. Beyond this distance, sample values are independent of one
another. Some variograms do not have a range.

e The nugget effect is the value of the variogram at zero distance. It represents the
sample variability at a small distance caused by small scale geologic controls. It also gives
an important indication of the presence and magnitude of sampling and assaying errors.

A variety of variogram models may be used to develop the variograms of experimental data.
Examples of such models are shown in Figure 3-10. The most common single model is the
spherical model. Other models which are commonly found include:

e  The exponential model, which does not have a range but reaches a sill asymptotically.

e The pa.rabolic model, which indicates a linear drift or trend and a high level of
continuityin the sample values. It willbe observed if there isa systematic linear increase

or decrease in values.

e  The gaussian model, which behaves like the parabolic model for short distances but

plateaus at large distances.

e  The linear model, which indicates that the variability is directly proportional to the

distance.

¢  The "hole effect" model, which may be indicative of periodicities in the data, or may only

reflect improper sample spacing.

Once a semivariogram has been calculated, it must be interpreted by fitting to it a
mathematical formula or "model" which will help to identify the characteristics of the deposit
and yield numerical parameters which describe the deposit’s continuity.
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From a properly modelled variogram one can determine whether the data are correlated, if
this correlation is isotropic, the distance at which samples become independent, if there isa
nugget effect (variability smaller than scale of observation), and whether any drift is present.
Care must be taken in the variogram modeling to characterize the data distribution, as
environmental variables are often logarithmically distributed and will require a transformation
prior to variogram calculations. One advantage of geostatistics is that variances of the errors
associated with making an estimate (extension variance) can be calculated from the variogram.
The distribution of the errors can then be used to develop confidence intervals about an
estimate. The Kriging system is then developed by minimizing the extension variance using
the method of Lagrange multipliers as described by Zirchky, J.H.,(1986). Once the Kriging
is performed, a procedure known as cross-validation can be used to refine the variogram
model. Cross validation compares actual values and Kriging estimates, if the variogram
models are correct the average error between values should be near zero.

In summary, geostatistical evaluations (variograms, kriging, and cross validation) of the
sampling data will be incorporated into data quality objectives to:

¢ Allow calculation of minimum variance and unbiased estimates;

e Account for actual spatial variability at a site;

e  Determine precision of resulting estimates and range of influence of a sample;
e Account for directional correlations between sample points;

e  Estimate average concentrations of blocks to facilitate clean-up criteria design.

3.6 DATA GAPS AND DATA NEEDS

The data gaps and needs are contained in the appropriate RI/FS Project Scoping Plan that serves
as a supplement to this Generic Installation RI/FS Work Plan.
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4.0 TASK PLAN FOR THE RI

4.1 PRE-FIELD ACTIVITIES

Pre-field activities for the RI ar the subject site are contained in the appropriate RI/FS Project
Scoping Plan that serves as a supplement to this Generic Installation RI/FS Work Plan.

4.2 FIELD INVESTIGATIONS

Field investigations for the subject site are discussed in the appropriate RI/FS Project Scoping
Plan that serves as a supplement to this Generic Installation RI/FS Work Plan.

4.3 DATA REDUCTION, ASSESSMENT AND INTERPRETATION

Upon completion of all field investigations identified in Section 4.2,the data willbe reviewed,
processed evaluated and interpretated.  Conclusions will be described for each of the
following subcategories. The need for additional data will be identified through the

assessment and interpretation process.

4.3.1 Geophysical Data

The methodology and sampling procedures found in Section 4.2. will produce a variety of
subsurface data which will be reduced and analyzed. Objectives of this assessment will
include:

o Identification of the location and extent of the distribution ot any buried objects and

former trenches.
The following figures will be prepared to sﬁpport the interpretation of the geophysical data:

Electromagnetic Induction Survey (EM)

1) The EM survey grid will be shown on a base map of the site.

2) Contours of the quadrature and in-phase component readings will be prepared and
shown on a base map of the site. The individual EM readings will be provided on
tables.
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Ground Penetrating Radar (GPR) Survey

3) The GPR survey lines will be shown on a base map of the site.
4) The subsurface image radar profiles from the graphic strip recorder, annotated by the
geophysicist, will be provided as an appendix.

EM and GPR Surveys

5) Anomalous areas defined by the EM and GPR survey will be shown as shaded areas
on a base map of the site.

4.3.2 Soils Data
The data that will be collected in accordance with Section 4.2 will be reviewed and complied

within a manner which will allow easier evaluation. The summarized sampling data will be
evaluated to meet the following objectives:

o Identify the pollutants found in the soil including the location, the approximate
subsurface elevation and the concentration levels;

o Make an adequate determination of the background levels of chemicals in soil by
incorporating appropriate soil results into the SEDA - wide background soil database.

o Portray the high levels of impacts (Source Areas) using plan and cross-sectional views;

o Validate the quality of the Level IV and V data (contents of data packages are

described in Section 9.3.20of Appendix C and definitions of the data validation effort
are discussed in Sections 3.2 and 9.2.4 of Appendix C);

° Validate the quality of the Level Il data (definitions of the data validation effort are
discussed in Section 3.2 of Appendix C);

o Estimate the volume and mass of pollutants in each source area; and

° Evaluate the human health and environmental risk.

4.3.3 Surface Water_and Sediment Data

Section 4.2 data will be reviewed and analyzed. The objectives of the evaluation of the
collected surface water and sediment samples will be the following:

o Describe the surface water body in terms of typical seasonal and historic flow
characteristics, as well as point of origin variations in water elevation;

Page 4-2
June, 1995 KASENECA\RIFS\GENERIC\Section.4



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

o Validate the Level IV and V data (contents of data packages are described in Section
9.3.2 of Appendix C and definitions of the data validation effort are discussed in
Sections 3.2 and 9.2.4 of Appendix C);

o Identify and quantify contaminants found in surface water sample;
o Evaluate and quantify the composition of sediment samples;
o To the extent wetlands are present and contribute to the aquatic system, describe the

characteristics of the wetlands and identify and quantify contaminants found in water
and sediment samples;

o Estimate the volume and extent of impacted sediments in surface water bodies; and

o Estimate the human health and environmental risk posed by the surface
water/sediments.

434 Groundwater Data

Sampling data that is gathered in accordance with the approach described in Section 4.2.4,
Groundwater Investigation, will be analyzed as follows:

o Tabulation of data collected from the monitoring wells, including groundwater
elevation, water quality monitoring well construction characteristics;

o Identify and evaluate the groundwater characteristics such as transmissivity, hydraulic
conductivity and relative recharge of the monitoring wells;

o Validate the Level IV and V data (contents of data packages are described in Section
9.3.2 of Appendix C and definitions of the data validation effort are discussed in
Sections 3.2 and 9.2.4 of Appendix C);

o Vertical and horizontal hydraulic gradients will be estimated and used to identify
groundwater flow characteristics;

o Identify the chemical constituents and their concentrations in the groundwater;

. Spatially identify the extent of dispersion of chemical concentrations. The resulting

plume will be displayed graphically. This data will be compared with the conceptual
site model for consistency;

. Compare data to that which has been evaluated in previous reports in order to track
over time the apparent dispersion of any contaminant plume; and

o Evaluate the human health and environmental risk.

4.3.5 Hydrogeologic Data

Hydrogeologic Data will be treated in the following ways:
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. Reduce slug testing data and calculate hydraulic conductivity;

. Reduce vertical conn test data and plot data;

. Determine horizontal direction and gradient of groundwater flow; and

. Determine vertical direction and gradient of groundwater flow where applicable.
43.6 Geological Data

Geologic Data will be treated in the following ways:

. Establish stratigraphy and develop geologic cross section;
* Develop isopach map; and

. Develop fracture trace and lineament map.

437 Ecological Data

Based on the approach and sampling program identified by Section 4.2.5, Ecological
Investigation, an ecological assessment and interpretation of data will be conducted. The
following objectives will be met by this evaluation:

. Describe the presence of important terrestrial and aquatic habitats;

. Identify significant receptor populations and assess relevant routes of exposure;
. Characterize all significant ecological threats; and

. Perform an environmental risk assessment.

43.8 Survey Data

The survey data will be evaluated for accuracy and completeness. All future site maps will
be prepared from the base map of this survey. The base map will provide ground elevations,
well casing elevations, well locations, surface water bodies and any other pertinent features
of the subject site.

4.3.9 Evaluation of ARARSs

A preliminary identification of ARARs has been made in Section 3.4, Preliminary
Identification of Applicable or Relevant and Appropriate Requirements (ARARs). Several
ARARs were evaluated to determine their applicability. The list of ARARs found in the
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Tables in Section 3.4 are subject to modification as the remedial investigation progresses and

new information is collected.

The data and information collected during the field investigation and the data analysis stages
will serve as the basis by which a comparison to each listed ARAR may take place. The
evaluation of all potential ARARs will be conducted in a manner consistent with the
procedures described in the EPA CERCLA Compliance with Other Laws Manual, (Interim
Final), (August 1988) CERCLA Compliance with Other [.aws Manual: Part II Clean Air Act
and Other Environmental Statutes and State Requirements (August 1989), and other

pertinent guidance documents. Each requirement will be evaluated with regard to the data
to determine ifit is applicable. If the requirement is not applicable, a procedure to determine
whether it is relevant and appropriate will be implemented. Because of the site specific
nature of the investigation, a requirement must both be relevant and appropriate to the site’s
particular situation if it is to be complied with. In the absence of a chemical, location or
action specific ARAR, other available criteria or guidelines (TBCs) will be evaluated and
considered. These regulations constitute Federal and State advisories, guidance and proposed
standards that are not legally binding. Where applicable, such advisories will be used in the
absence of ARARs and be considered during the course of the remedial investigation.

4.4 BASELINE RISK ASSESSMENT
Following data evaluation, a risk assessment will be performed using methods described in the

EPA Risk Assessment Guidance for Superfund (1989) Volume I (Human Health Evaluation
Manual) and Volume II (Environmental Evaluation Manual and related guidance. The

objective of the risk assessment is to characterize the current and potential public health and
environmental risks that would exist under the no-action alternative. The risk assessment will
be based on evaluation of available demographic, geographic, physical, chemical, and
biological factors that describe the impacts of hazardous waste releases form the site. The
assessment will evaluate the types and concentrations of hazardous chemicals present at the
site, the migration potential of contaminants through various media, their toxicology, and the
degree of exposure to human and ecological receptors. The results of the exposure
assessment will be coupled with the toxicological evaluation to determine the degree of
endangerment posed by exposure.

The assessment of both environmental and human health risk plays a critical role in the
CERCLA RI/FS process. The RI/FS process is designed to support risk management
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decisions for control of hazardous waste sites. In other words, critical decisions regarding the
necessity for implementing a remedial action and allowable soil and water concentration are
supported by risk analyses. The role that risk information activities plays in the RI/FS process
is illustrated in Figure 4-1, Risk Information Activities in the RI/FS Process.

The human health risk assessment process will include, at a minimum, the following basis
steps; as shown in Figure 4-2, Human Health Baseline Risk Assessment Process.

Data collection and evaluation,
Exposure assessment;
Toxicity assessment; and

AN -

Risk characterization.

In an attempt to reduce quantitative recalculations, a risk assessment workplan and a pathway
analysis (as two separate and consecutive deliverables) will be submitted to the USEPA,
Region 1II for review befor proceding with quantitative aspects of the evaluations. Specific
elements addressed include:

1. The rationale for and selection of chemicals of potential concern.

2. An exposure pathway analysis.

3. Modelling approaches for estimating exposure point concentrations.

4. The specific parameters and assumptions to be used in quantifying exposure.
5. The toxicological criteria to be used in quantifying risks.

44.1 Identification of Chemicals of Potential Concern

The first step in the public health evaluation is the identification of the chemicals of concern
for which a quantitative risk analysis will be performed. Based on the preliminary review of
available data, three chemical classes, volatile organics, explosives and metals, are of concern
at the site. Indicator chemicals will be selected on the basis of a number of factors in order
to represent the entire spectrum of compounds measured on site. These factors include:

- Magnitude of environmental concentrations;
- Frequency detected;

- Distribution among site matrices;

- Toxicity;
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- Essential nutrients;

- Environmental fate;

- Presence in area background samples; and
- Evidence in laboratory contamination.

The risk posed by chemicals of concern without available toxicological criteria will be
evaluated qualitatively. Chemicals of potential concern for the subject site are discussed in

Subsection 3.1.3,Data Summary and Conclusions.

442 Exposure Assessment

The second step in the public health evaluation is the characterization of potential exposure
pathways and receptors. The basic outline of the potential populations at risk, most likely
exposure routes, and potential future land uses was presented in Section 3.2, Identification
of Potential Receptors and Exposure Scenarios. The details of these outlined sections will
be developed on a site to site basis in the individual RI/FS scoping documents.

Potential pathways of human exposure include:

1. Dermal exposure to surface water and sediments due to surface water run-off and soil
erosion, ,
2. Inhalation of fugitive dust emissions and volatile organic emissions from soil and

surface water,

Incidental ingestion and dermal exposure to onsite soils,

Ingestion, dermal contact, and inhalation of volatiles from groundwater,

Ingestion of biota from an on-site surface water body,

Ingestion of food crops and livestock .exposed to fugitive dusts and contaminated
irrigation water.

S voA W

The identification of potentially exposed populations will consider the surrounding land-use,
locations of nearby residences, and sensitive subpopulations. Receptors that willbe evaluated
in the risk assessment for the current use scenario will include on-site industrial workers, on-
site deer hunters and off-site residents, if necessary. Receptors that will be evaluated for
future use scenario will be on-site residents, and on-site construction workers.

Ingestion of groundwater and ingestion of food crops and livestock are not significant current
pathways since the on-site groundwater is not a likely source of potable water. However, a
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potable water well survey, a survey of natural springs, and a survey of agricultural and
livestock farming will be performed within a one-mile radius of the installation. These surveys
will be performed using available maps of the area combined with driveby or observations.
All groundwater, agricultural, and livestock related pathways will be considered under future
use scenarios.

Dermal exposure to surface water and sediments and inhalation exposure to potential volatile
organic compounds released from surface water represent exposure pathways for people
wading in off-site portions of any surface water body (i.e., stream or creek). Wading in a
creek/stream is possible for people fishing in the off-site portions of a creek/stream and for
children playing in the creek/stream. Ingestion of edible fish caught in a surface water body
could result in human exposure through bioaccumulation and biomagnification of the
contaminants in the surface and sediments.

Surficial soil and dust could become airborne due to vehicular traffic or wind erosion.
Persons at or near the site could inhale particulates which have been contaminated with on-
site material. As a conservative screening step, representative particulate air concentrations,
if available, and the concentration of contaminants in the surficial soils will be used to
estimate the concentration of contaminants in the airborne particulates. If the results of the
screening analysis warrant, a more sophisticated analysis subsequently may be conducted. This
analysis would potentially involve site-specific emissions modeling and/or refined dispersion

modeling.

Volatile organic compounds (VOCs) present in the soil may be emitted to the air via diffusion
through the soil surface. This emission may be enhanced by site activities which disturb the
soil surface (e.g. minor excavations for maintenance or utility repairs).

VOC emissions will be estimated using the approaches described by USEPA in the
Air/Superfund National Technical Guidance Study (NTGS) Series documents. The following
two documents in the NTGS series will provide specific guidance: Guideline for Predictive
Baseline Emissions Estimation Procedures for Superfund Sites ((USEPA 1992) and Models
for Estimating Air Emission Rates from Superfund Remedial Actions (USEPA 1993).

Equations from these documents will be used to estimate emissions of VOCs from

undisturbed areas of contamination (i.e. the no action scenario) as well as other operations
including soil excavation, truck transport of soil, and uncovered soil piles, as appropriate.
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Once emission rates have been developed for each chemical and unit operation of concern,
the emission rates will be used as input to a model which estimates the ambient air
concentrations near the work area or at a downwind receptor. A conservative box modeling
approach will be used to assess near-field exposures of site workers. The box model treats the
contaminated soil as a uniform emission source over the time period of interest. The box,
or mixing volume, is defined by the surface area of the emission/exposure area and an
assumed mixing height. The volatilized chemicals are assumed to mix uniformly throughout
the box, with dilution from surface winds.

If appropriate, and if the results of screening and on-site analyses indicate potential risks off-
site, dispersion models will be used to estimate air concentrations at other receptors of
concern. Deposition of contaminants to soil or surface water receptors will also be assessed
in this step, if warranted. This pathway may be relevant in some cases, if nearby residents
consume food crops grown near the site (and therefore subject to deposition exposure and
uptake), or if they consume fish taken from local waters. Guidance for dispersion modeling
in Procedures for Dispersion Modeling and Air Monitoring for Superfund Air Pathway
Analysis (USEPA 1989) willbe followed. Available algorithms for estimating deposition from
USEPA or California Air Resources Board (CARB) will be used in conjunction with
dispersion models to predict deposition rates. (USEPA is expected to release a new version

of the ISC model which incorporates up-to-date deposition subroutines.) The appropriate
models will be selected based on the characteristics of each particular site area to be assessed
as a source (e.g.,bare fields, grasssy fields, berms, etc.) and the exposure pathways of concern.
The specific air pathway analysis methodology will be further discussed in the RI/FS Project
Scoping Plan.

Workers who may visit the site may be required to excavate or come in contact with soil at
the site. Therefore, excavation workers represent the only population that currently have
the potential for exposure which include both surface and subsurface soils. Exposure could
occur due to ingestion of soils retained on the hands and from inhalation of volatile organic
emissions and fugitive dusts generated during site activities. Dermal exposure to cadmium,
PCBs, and dioxins/furans will be quantified if present in the soils consistent with USEPA

Region II guidance. The USEPA Dermal Exposure Assessment: Principles and Applications
(Interim Report EPA/600/8-91/011B. January 1992) will be consulted for general reference.

Potential future uses of the sites willalso be considered in the exposure assessment. For the
future use scenario, on-site residents and construction workers will be the exposed
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populations. Under assumed baseline (i.e., non-action) conditions, the future use exposure
scenarios would be the same as those under current conditions. Exposure frequencies for
people at the site would be increased, based on the assumption that future workers would be
on the site daily, rather than the occasional on-site visits which characterize current use
exposures.

The use of this area is not restricted by local zoning laws and either residential or light
industrial use could be permitted. The existing land use surrounding SEDA is generally
agricultural with sparse housing. Large tracts of undeveloped land are widely available for
future development. There is no pressure to develop land in this area. Section 6.2.2 of
RAGS discusses future land uses and states: "If the site is industrial and is located in a very
rural area with a low population density and projected low growth, future residential use
would probably be unlikely. In this case a more likely alternate future land use may be
recreational. At some sites, it may be most reasonable to assume that the land use will not
change in the future."

In this human health risk assessment, for the purposes of worst case considerations, the future
land use of these sites will be considered to be residential. The possibility of this actually
occurring is remote since the Army intends to continue using the sites for light industrial use.
Although the risk due to future residential land use willbe calculated, the decision to perform
a remedial action will be based upon an intended (current) land use scenario. At such time
that the property is intended to be transferred in accordance with CERCLA, the Army will
notify all appropriate regulatory agencies and will perform any additional investigations and
remedial actions to assure that the change in the intended land use is protective of human
health and the environment.

Where appropriate based on the available data, the upper 95% confidence limit on the
arithmetic mean of the log-transform data will be used to estimate exposure point
concentrations.

Exposure point concentrations for the chemicals of concern in the various environmental
media will be determined from results of direct measurements (e.g. surface water
concentrations are exposure concentrations for the surface water body) or from the
application of environmental fate and transport models to the data developed in the Remedial
Investigation. For each medium and each receptor, exposure concentrations will be
developed and combined with upper tendency (e.g., 90th or 95th percentile) exposure
parameters to produce reasonable maximum exposure estimates (RME). The general basis
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and guidelines used for exposure projections will be in accordance with the Risk Assessment
Guidance for Superfund (RAGs) and the Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors (U.S. EPA, 1991). The Superfund Exposure
Assessment Manual (USEPA, 1988a) and the Exposure Factors Handbook (USEPA, 1990)
will only be used for scenarios not included in the Supplemental Guidance.

The exposure concentrations will be used to determine chemical intakes for each of the
receptors for individual media and to determine total chemical intakes for receptors exposed
to multiple contaminated media. The chemical intakes will be calculated using standard
USEPA assumptions for inhalation, ingestion, and dermal contact with contaminated media
(USEPA. 1988a). Exposure during childhood will be determined using chemical intake
calculations and childhood activity patterns (e.g., wading in offsite portions of a surface water
body). These estimates will be incorporated into lifetime average intake estimates. Potential
noncarcinogenic effects for both adults and children will be defined separately. Parameters
for the calculation of chemical intakes from other pathways (e.g., fish and food crop
ingestion) will be taken from the Exposure Factors Handbook (USEPA, 1990).

443 Toxicity Assessment
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The toxicity assessment will summarize the relevant toxicological data for the chemicals of
concern. The primary source of toxicological data used in the analysis will be the EPA’s
Integrated Risk Information System (IRIS). IRIS isthe definitive source for Reference Dose
(RfD), Reference concentration (RfC), and Carcinogenic Slope Factor (CSF) data published
by the EPA. The IRIS database is updated frequently and some data may be superseded
during the preparation of the Risk Assessment. The IRIS database will be consulted at the
beginning of the draft Toxicity Assessment and the data obtained will be used through the
complete draft document. IRIS will be consulted again prior to completion of the Final
document to check for significant changes in the database used in the Risk Assessments.

If a chemical of concern is not in the IRIS database, other sources will be consulted in order
to develop estimates for RfD, RfC, and CSF values. Estimates for these parameters will be
developed using route-to-route extrapolation or structure activity analogies and will not be
used without the approval of the USEPA, Region II. The following sources will be used as
supplemental sources of information: (1) The USEPA’s Health Effects Assessments (HEAs),
(2) Toxicological profiles prepared by the Agency for Toxic Substances and Disease Registry
(ATSDR), and (3) Air and Water Quality Criteria Documents, (4) NIOSH and OSHA
Occupational Health Guidelines, (5) Scientific literature sources of toxicological and chemical
data. The USEPA will be consulted if it is felt that there are valid technical reasons for
selecting toxicity values other than those found in the references cited above. Summary
toxicity profiles which summarize pertinent information regarding the chemicals will be
developed for each chemical, using the references cited. The hierarchy for toxicity
information willbe IRIS > HEAST tables > consultation with USEPA ECAO in Cincinnati,
Ohio.

444 Risk Characterization

The Risk Characterization process integrates the information from the Exposure and Toxicity
Assessments to develop estimates of the route-specific and overall risks to the exposed
populations. The process characterizes the nature and magnitude of potential risks associated
with exposure to soils, groundwater, surface water, sediments and air at the site.

The initial step in Risk Characterization is a comparison of exposure concentrations to
ARARs. This step identifies the media specific contamination which exceeds established

regulatory criteria for both health-based and non-health-based ARARs.

Risk estimates are calculated for all media and chemicals of concern. This step is performed
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regardless of ARAR exceedance or conformance because (1) not all ARARs are health
based, and (2) even if a health-based ARAR is not exceeded, media and chemical specific risk
calculations are required for summarizing risk estimates.

The risk will be calculated for potential carcinogenic and non-carcinogenic risks posed to the
human populations from exposure to the chemicals of concern. The risks of individual
chemical exposures within a medium will be combined for similar effects. The Risk
Assessment Guidance for Superfund (USEPA, 1989) recommends summing of the

carcinogenic risks across chemicals without consideration of potential synergistic or
antagonistic effects. Non-carcinogenic risks, however, are summed only for chemicals which
produce similar toxic effects. For example, the potential risks of developing liver effects from
chemical A, as expressed by a hazard index value, would not be added to the potential risks
of developing neurological effects from exposure to chemical B. The characterizations will
be developed on a media and route specific basis. Where appropriate, the media and route
specific risk estimates will be combined to provide and overall assessment of the population
risk.

The risk characterization willbe performed according to the procedures contained inthe Risk
Assessment Guidance for Superfund (USEPA, 1989).

4441 Uncertainty Analysis

All risk assessments involve the use of assumptions, judgements, and imperfect data to varying
degrees. This results in uncertainty in the final estimates of risk. There are several categories
of uncertainties associated with risk assessments. One is the initial selection of substances
used to characterize exposures and risk on the basis of the sampling data and available toxicity
information. Other sources of uncertainty are inherent in the toxicity values for each
substance used to characterize risk. Uncertainties are also inherent in the exposure
assessments for individual substances and individual exposures. These uncertainties are
usually driven by uncertainty in the chemical monitoring data, but can also be driven by
population intake parameters. Finally, additional uncertainties are incorporated into the risk
assessment when exposures to several substances across multiple pathways are summed.
These categories of uncertainties will be discussed in the risk assessment.

Due to the conservative nature of the assumption parameters selected in establishing
Reasonable Maximum Exposures (RMEs) the various exposure pathways, uncertainty analysis
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will be performed on all exposure pathways and/or routes exhibiting cancer risks greater than
10* or noncarcinogenic hazard indices greater than 1. USEPA Region II guidance uses
"central tendency analysis"to address issues of overly conservative assumptions. In central
tendency analysis, central tendency (50th percentile) exposure parameters are combined with
the average (95% UCL) exposure point concentration in a re-analysis of chemical intakes and
health risks. This technique willbe used in the risk assessments attempting to present a more
likely risk while showing how conservatism increases uncertainty.

4.4.5 Environmental Assessment

An environmental assessment willbe performed for the site with the objective of ascertaining
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existing and potential future environmental impacts of the site if no remedial action is taken.
The results of this analysis will then be used in the development and evaluation of remedial
alternatives.

A primary methodology to be utilized in assessing aquatic environmental impacts is a
comparison of site water concentration levels to water quality criteria for the protection of
aquatic life. These aquatic life criteria, based primarily on toxicity, are listed within the
USEPA, Ambient Water Quality Criteria Document (May 1, 1987, The "Goldbook"). In
addition, New York state has established a set of water criteria for fishing and fish
propagation. These data willbe combined with the ecological evaluation completed for the
Remedial Investigation to qualitatively determine the aquatic impact. Available sediment
guidelines and criteria will also be considered. The sediment criteria developed by the
USEPA, sediment criteria for various organic and inorganic constituents developed by
NYSDEC (1994), and "Effects Range" values for several inorganics, pesticides, PCBs, and
PAHs developed by NOAA (1991) will be used in the assessment. The ecological
investigation will be performed according to RAGs, Part II.

To evaluate terrestrial environmental impacts, published information concerning the toxicity
of various chemical constituents to terrestrial organisms will be considered. If warranted,
concentrations of contamination in on-site contaminated matrices will be extrapolated to
probable contaminant concentrations at or within the organism (i.e., extrapolation allowing
for dilution, organism uptake, bioaccumulation).

Contaminants of concern will be selected separately for the environmental assessment and
based on the criteria for human health assessment: Magnitude and frequency of detection,
distribution, toxicity, environmental fate, and other factors. Toxicity criteria will be based on
the potential for bioaccumulation and biomagnification.

The selection of organisms for tissue analysis will depend on the results of the initial habitat
assessment. Terrestrial organism analyses will be conducted following the review of soil
analytical results. Shellfish are good aquatic indicator species for representing worst case
bioaccumulation. Earthworms and mice are very good terrestrial indicators. Quantitative
exposure doses for higher level consumers such as the red-tailed hawk (sp. Buteo jamaicensis)
or red fox (sp. Vulpes vulpes) will be calculated using the tissue analysis from the habitat
assessment. USEPA’s Wildlife Exposure Factors Handbook (EPA/600/R-93/187a & 187b),
will then be used to extrapolate the potential doses for such receptors. In general, tissue
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sample data will be used to assess the bioaccumulation of chemicals of concern so that
estimates of potential for effecting human and higher level organisms can be assessed.

Data on fish populations will be collected as defined on the "Fish Data Sheet," Figure A-24
in Appendix A.

4.4.6 Identification of ARARs

Chemical-specific ARARs willbe determined for the contaminants at the site. The chemical-
specific concentration limits established by either federal or state environmental laws will be
compiled with for each applicable environmental medium.

Location-specific ARARs are those requirements that establish restrictions on remedial
activities or limitations on contaminant levels on the basis of site characteristics or the
physical characteristics of the surrounding area. Currently, there are no known location-
specific ARARs for the general site area. As part of this project, location-specific ARARs
will be further researched to ensure compliance.

Activity-specific ARARs are standards that establish restrictions or controls on particular
kinds of remedial activities related to management of hazardous substances or pollutants.
Specific remedial activities will be evaluated as opposed to the specific chemicals present at
this site. Examples of activity-specific ARARs include closure regulations, incineration
standards, and pretreatment standards for discharges to publicly owned treatment works.
Because different types of remedial actions will be evaluated, different activity-specific
ARARs will apply to the various alternatives.

4.5 DATA REPORTING

The program described in this work plan is intended to provide a data base which will yield
an understanding of on-site conditions in accordance with all applicable state and federal law,
including numerous guidance documents. However, during the RI process there may be a
need to expand a particular task. Consequently, the expeditious completion of the program
requires good communication between the AE, SEDA, USACE, NYSDEC and EPA. This
section describes the mechanisms which will ensure that communications between all
concerned is maintained.
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4.5.1 Preliminary Reports

At the completion of the first round of field sampling, a letter report characterizing the site
will be furnished by the Army Project Manager. This letter report willat a minimum list the
locations and quantities of contaminants at the site. Should a second and even a third round
of confirmatory sampling be required, additional letter reports will be prepared at the
conclusion of each.

At the conclusion of the field work, a Preliminary Site Characterization Summary in the
format of the first four chapters of an RI report will be prepared. This document will form
the basis of the discussion at a Project Manager’s progress meeting.

A draft RI report will be prepared at completion of the site investigation and the data
evaluation.  The report will summarize the results of the field investigation and record
searches, and present the data and conclusions in a clear, concise record. The RI report will
also present the results of the data evaluation. This task is compete upon review, comments
and revision of the draft RI report document as governed by the Interagency Agreement
(IAG).

452 erly Reports

The Army shall submit to EPA and NYSDEC quarterly reports, no later than the 10th day
of the months of January, April, July, and October, which shall inciude the following:

l. Minutes of all formal Project Manager, Technical Review Committee (TRC), or other
formal meetings held during the preceding period. This shall also include a summary
of issues discussed at the Project Manager meetings which may have occurred in the
last quarter;

2. Status report on all milestones met during the period, report and explanation for any
milestones not met during the preceding period and assessment of milestones
scheduled for the next reporting period;

3. Outside inspection reports, audits, or other administrative information developed
during the preceding period, including notice of any outside inspections or audits
scheduled during the next reporting period;
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4.

4.5.3

Permit status as applicable;
Personnel staffing status or update;

Copies of all Quality Assurance Data and sampling and test results and all other
laboratory deliverables received by the Army during the reporting period, if any; and

Community relations activity update.

Monthly Reports

When field work, associated with response activities, is being conducted at the subject site,
the Army shall submit a monthly Field Activity Report to EPA and NYSDEC, not later than
the 10th day of the month addressing the following:

A summary of work completed in the field, i.e.,sampling events or well installation.
Upon request, copies of trip reports and/or field logs shall be provided;

Anticipated or actual delay of a scheduled field activity, to include basis and any effect
on subsequent events or scheduled activities;

Discovery or indication of significant additional contamination or any new family of
hazardous substances at an AOC other than that previously recognized or expected
for the AOC location;

Quantum increase in concentration of hazardous substances of any media beyond that
previously recognized or expected for that AOC location;

Determination of any specific or potential increase of danger to the public, the
environment, or to individuals assigned to work at the site. Such a determination
shall be reported to the EPA and NYSDEC as soon as discovered; and

Copies of all Quality Assurance Data and sampling and test results and all other
laboratory deliverables received by the Army during the month, if any.

June, 1995
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4.6 TASK PLAN SUMMARY FOR THE RI

The previous five sections of the task plan have described activities which will be conducted
as part of performing the RI and the reports to be prepared during this program. This
section provides a summary of the activities which will be performed for each media to be
sampled. All laboratory analyses will be performed in accordance with the methodology
presented in the Chemical Data Acquisition Plan (Appendix C).

A summary of the number and type of samples to be collected at the subject site is contained in
the appropriate RI/FS Scoping Plan that serves as a supplement to this Generic Installation RI/FS
Work Plan.

The data will be validated in accordance with the EPA Region II Standard Operating
Procedure (SOPs) for Evaluating Organic and Inorganic Data. Factors to be considered
include: sample holding times, instrument calibration, blanks, surrogate recoveries, matrix
spike duplicates, and other quality control parameters. The Guidance For Data Useability
in Risk Assessment (U.S. EPA, 1990) will be used to evaluate data to be used in the risk
assessment. Quality Assurance (QA) will be documented by comparison between the

contracted laboratory results and the independent government laboratory. The EPA currently
does not provide guidelines for Level II data validation. If Level II analyses are applicable
to the subject site, the QC program for the Level II analyses will include: instrument
calibration, duplicates, and blanks. The Level II data will be validated in consultation with
the contracted laboratory.

Data evaluation willbe completed upon receipt of the data from the field investigation. Data
will be compared to project objectives and summarized into a usable format for data
manipulation. Tables willbe created to exhibit data, contaminant levels willbe plotted on-site
maps, and groundwater contour maps and geologic cross sections will be developed.
Contaminant receptors willbe identified, contaminant migration pathways refined, as part of
the risk assessment. The results of this task will be used in the FS and in the evaluation of
remedial alternatives.
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5.0 TASK PLAN FOR THE FS

In accordance with the current EPA guidance manual, Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCI.A Interim Final (October 1988), a
feasibility study (FS) for each site will be conducted based on the results of the remedial

investigation (RI), and will serve as the mechanism for the development and evaluation of
remedial action alternatives.

The FS process willinvolve the development of alternatives, screening of the alternatives, and
a detailed analysis of selected alternatives. The screening process of the alternatives will be
conducted to ensure that each alternative protects human health and the environment from
each potential pathway of concern at the site. During the detailed analysis, the alternatives
will be refined and modified based on additional site characterization or treatability studies
conducted during the RI.

5.1 DEVELOPMENT OF ALTERNATIVES

The purpose of this phase of the FS process isto develop an appropriate range of remedial
action alternatives that will undergo screening. Alternatives will be developed following the
standard EPA method of identifying and screening technologies/processes and assembling
them into alternatives. The method will consist of six steps:

1. The development of remedial action objectives that are risk-based, with consideration
given to ARARs. The remedial action objectives will also be based on media of
interest and chemical constituents of concern, exposure pathways, and the preliminary
remediation goals for each site.

2. The development of general response actions for each medium of interest that will
satisfy each remedial action objective for the site.

3. The estimation of quantities of media to which general response actions will be
applied to meet remedial action objectives.

4. The identification of remedial technologies and process options associated with each
general response action. Screening and elimination of technologies and processes
will be based on technical implementability.
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5. Evaluation of technologies and processes in order to retain processes that are
representative of each technology that is retained from the technology screening.

6. The assembling of technologies and processes into a range of alternatives as appropriate.
A flowchart of the approach to the alternative development is shown in Figure 5-1, Feasibility
Study -Development and Screening of Remedial Action Alternatives.

5.1.1 Development of Remedial Action Objectives

Remedial action objectives will be developed based on the data collected in the RI, the
contamination migration pathways and the potential receptors defined in the Risk Assessment.
The remedial action objectives will consist of medium-specific objectives for the protection of
human health and the environment, will be risk based, and will comply with ARARs to the
greatest extent possible. Protection of human receptors usually involves reducing exposure and
reducing contaminant levels. Protection of environment receptors usually seeks to preserve or
restore a resource and therefore needs to define the media of interest and contaminant levels
required. A preliminary identification of remedial action objectives were defined during scoping
and are presented by media in Table 3-4 of Section 3.

Initially, the objectives will be based on information such as reference doses and risk specific
doses. The final objectives will be specific to the site and based on results of the risk assessment
and evaluation of expected exposures. Development of response objectives will also include
refinement of ARARs specific to the site. Overall, the objectives will seek to define clean-up
levels that will minimize risks to human health and the environment.

5.1.2 Development of General Response Actions

Based on the remedial action objectives defined, general response actions will be developed to
satisfy those objectives. A preliminary identification of general response actions were defined
during scoping and are presented by media in Table 3-4 of Section 3. Depending on the site,
general response actions will be developed for source control and migration control.
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Categories of remedial action include:

1. no action/institutional controls
2. containment
3. excavation or collection, treatment, and disposal.

The general response actions defined during scoping will be developed for each site as
information about the site increases with the collection of data during the RI. In the
development of alternatives, general response actions may be combined due to varied
contamination and migration pathways at the site.

5.1.3 Estimation of Quantities to be Remediated

During this stage of the alternative development process, an initial determination will be
made of areas or volumes of media to which the general response actions might be applied.
Interactions between media must be taken into account, and will be more fully examined
when data has been collected from the RI. Defining these areas and volumes of media to
which general response actions apply will consider the evaluation of acceptable exposure
levels, potential exposure routes and site conditions, and the nature and extent of

contamination.

For sites with discrete hot spots or areas of more concentrated contamination, areas and
volumes for remediation willbe defined on the basis of the site-specific relationship of volume

(or area) to contaminant level.

5.14 Identification and Screening of Remedial Technologies and Process Options

This step of the process is used to identify applicable technology types. The term technology
type is used to describe general categories of technologies, such as physical, chemical, or
biological treatment. For each technology type, several process options may be included. The
evaluation of remedial technologies will be divided into source and migration control
technologies if it is possible that both source and migration control technologies are required
for a site. General remedial action technologies and process options have been identified
during the scoping for consideration as possible remedial actions at SEDA. Remedial action
technologies and process options, arranged according to categories for general response
actions for remediation of soil/sediment are presented in Table 3-5 of Section 3.
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Groundwater remedial technologies are presented in Table 3-6 of Section 3. Detailed
descriptions of the process options for remediation of both soil/sediment (source control) and
groundwater (migration control) are provided in Section 3.3.2of Section 3.

During this screening step, process options and entire technologies will be evaluated and
potentially eliminated on the basis of effectiveness, implementability, and cost. One process
type for each technology will be selected. The effectiveness evaluation will focus on the
potential effectiveness of a process option to deal with the volumes of media required to be
processed, in addition to being able to obtain remediation goals; potential impacts to human
health and environment; and reliability which the process has shown for the given
contaminants. The implementation evaluation will focus on the ability to obtain necessary
permits, the availability of treatment, storage, or disposal services, and the availability of
equipment and people to implement the technology. The cost evaluation will focus on
relative capital and O&M costs which are used to compare process options within the same
technology.

5.1.5 Assembling of Selected Technologies Into Alternatives

Alternatives for the each site will be formed from the general response actions and process
options for each medium or operable unit. Each remedial alternative will be an overall site
remedy. The no action alternative will be considered as a baseline against which all other
alternatives can be evaluated. Depending on the site, two categories of alternatives will be
assembled. The first category of alternatives will be termed Source Control because these
alternatives are those that are effective in controlling the releases from source materials. The
second category of alternatives will be designated Migration Control because these
alternatives are effective in mitigating the movement of pollutants from the source area.

5.2 SCREENING OF ALTERNATIVES

Alternatives which have been determined to meet the remedial action objectives for each
medium of interest will be screened. The purpose of the screening is to select alternatives
for detailed analysis. At this stage it may be necessary to identify and verify action specific
areas and begin treatability testing. Before screening, it may be necessary to further define
some aspects of the selected alternatives, such as interactions among different media and

remediation timeframes.
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The alternatives will be evaluated against short-term and long-term aspects of three broad
criteria: effectiveness, implementability, and cost. Further, analysis of alternatives may include
such aspects as time to achieve a desired risk level for a certain media. A key aspect of the
screening evaluation is the effectiveness of each alternative in protecting human heath and
the environment. The screening criterion includes the evaluation of each alternative as to
the protectiveness it provides and the reductions in toxicity, mobility, or volume it achieves.
Implementability is a measure of both the technical and administrative feasibility of
construction and operating a remedial action alternative. Both capital and operation and
maintenance will be considered during the screening of alternatives.

5.3 DETAILED ANALYSIS OF ALTERNATIVES

The nine evaluation criteria which will serve as the basis for the detailed analyses of the
alternatives include the following:

State acceptance

1. overall protection of human health and the environment
2. long-term effectiveness and permanence

3. reduction of toxicity, mobility, or volume

4. short-term effectiveness

5. implementability

6. cost

7.

8.

community acceptance.

The analysis should provide adequate information for the final selection of an alternative and
should include:

1. Further definition of each alternative with respect to areas/volumes of media
to be addressed,

2. A summary profile of each alternative against the evaluation criteria, and

3. A comparative analysis among the alternatives to assess the relative

performance of each alternative with respect to each evaluation criteria.
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54 TASK PLAN SUMMARY FOR THE FS

The task plan for the FS will consists of the following tasks:

1. Development of Alternatives including the development of remedial action
objectives, general response actions, and remedial technologies and process
options.

2. Screening of Alternatives.

3. Detrailed Analysis of Alternatives.
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6.0 PLANS AND MANAGEMENT

6.1 SCHEDULING

Scheduling for the RI/FS is provided the RI/FS Project Scoping Plan that serves as a supplement
to this Generic Installation RI/FS Work Plan.

6.2 STAFFING

This section contains a listing of project staff and describes the functional relationships of the
organizational structure and responsibilities of the support functions. These personnel will
provide overview and guidance to the project team and will assist the project manager in the
resolution of technical difficulties.

The USACE project manager will oversee the entire project. He is the contact at the Corps of
Engineers to whom the project manager must report.

The project manager is responsible for the effective day-to-day management of the project staff;
direct communication and liaison with the USACE and SEDA; technical approach and review of
deliverables, management of resources, schedules, and budgets, and communication among the
general and technical support functions.

The general support personnel include a health and safety manager and quality assurance
manager. The health and safety manager is responsible for preparing the health and safety plan
for site activities and training project personnel in safety practices. The quality assurance
manager is responsible for monitoring and periodically auditing to assure QC procedures outlined
in the Chemical Data Acquisition Plan are followed by the field team and the laboratory.

The support personnel in ecological sciences, engineering, hydrogeology, and regulatory
compliance will provide technical support and assist in the resolution of difficulties related to their
individual fields.

Outside support, if required, will be retained to assist in the field investigation, to provide
laboratory assistance, and to aid in UXO detection and handling.

Information on staffing for the RI/FS is provided in the appropriate RI/FS Project Scoping Plan
that serves as a supplement to this Generic Installation RI/FS Workplan.
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APPENDIX A

FIELD SAMPLING AND ANALYSIS PLAN

GENERIC INSTALLATION RI/FS WORK PLAN

SENECA ARMY DEPOT ACTIVITY
ROMULUS, NEW YORK
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1.0 INTRODUCTION

Environmental measurements are subject to a wide variety of instrument, spatial, and
temporal variables. A representative sample of the material from which it is collected must
accurately depict the spatial, temporal, physical, and chemical qualities of the material.
Standard operating procedures help to minimize those errors which result in the collection
of invalid data or nonrepresentative samples. This is important as field data collection
provides the primary basis upon which site investigations, assessments, and remedial actions

are based.

There are four basic factors which affect the quality of sampling data. These are: 1)
Selection of the sample collection site; 2) Method of sample collection (including sampling
equipment decontamination practices); 3) Sample preparation, preservation and storage
methods; and 4) Sample analysis (including laboratory practices). Samples must be
representative of the media from which they are extracted, and maintain their integrity
and/or constituents between the time of sampling and the time of analysis. Field
measurement devices and procedures also must follow set procedures to obtain precise and
accurate readings at representative locations.

This document presents the Field Sampling and Analysis Plan (FSAP) for the collection of
precise, accurate, and representative field data. If a non-standard situation is encountered
in the field, the Project Manager or Remedial Services Manager will be contacted
immediately and advised of the situation. If it is deemed necessary the appropriate contacts
at SEDA and the Army Corps of Engineers-Huntsville will be contacted. Lastly, if approval
from NYSDEC or EPA is necessary these agencies will be contacted. If the provided FSAP
does not cover a situation encountered in the field, procedures recommended by the EPA
or other suitable authority will be followed.

This FSAP describes the field sampling methods and data collection procedures for work
conducted at Seneca Army Depot in Romulus, New York.

Performance of the tasks described herein require adherence to health and safety procedures
defined in the Site-Specific Safety and Health Plan (SSHP) provided in Appendix B.
Addenda to the SSHP will be developed, as necessary, for specific field data collection
tasks.
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The pre-field activities include the following:

1. A site inspection to familiarize key project personnel with site conditions and finalize
direction and scope of field activities,

2. A comprehensive review of the Health & Safety Plan with field team members to insure
that the hazards that might occur and preventive and protective measures for those
hazards are completely understood,

3. An inspection of all equipment necessary for field activities to insure proper functioning
and usage, and

4. A comprehensive review of sampling and work procedures with field team members.
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2.0 PRESAMPLING CONSIDERATIONS
2.1 COMMUNICATIONS

Personnel responsible for the design and/or implementation of field sampling activities are
encouraged to establish and maintain close communications with personnel responsible for
the performance of chemical, physical, or biological characterization activities.
Development of open communication between these two parties provides an important
conduit by which information relevant to the representativeness, integrity, and quality of the
sample can be transferred. For example, laboratory personnel are an important source of
information and materials that are essential to ensure that samples are properly preserved
at the time of their collection. Laboratory personnel can also assist sampling personnel with
the definition of sample volume and number of sample aliquots that are required to complete
the analyses of interest. Furthermore, laboratory personnel should also assist program
management and field personnel with the definition of analytical procedures used to quantify
the pollutants of concern to ensure that suitable procedures with appropriate detection limits
are specified. Field personnel should provide laboratory personnel with advance notification
of sample shipment to minimize the period of time between sample collection and analysis.
On the day that the samples are shipped, the laboratory should be notified of the samples
that they are expected to receive using the Sample Shipment List form (Figure A-1).
Furthermore, this mechanism can be used to advise laboratory personnel of unusual
properties exhibited by samples as they were being collected. Finally, the establishment of
open communications between field and laboratory personnel can facilitate implementation
of managerial decisions to refocus the emphasis or extent of certain investigations.

Field personnel must also contact the U.S. Army Corps of Engineers Missouri River
Division (MRD) Laboratory in Omaha, Nebraska prior to the beginning of a field program
if QA samples will be analyzed by MRD. The field personnel should obtain a LIMS
number from the MRD sample custodian during this initial contact. MRD’s phone number
is (402) 697-2623.

Specifically, field personnel are responsible for the following:
1) daily communication with the project manager to advise of the project status;

2) communication with the contracted laboratory and MRD’s laboratory prior to and
during sampling of sediment, soil, and water; and
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SAMPLE SHIPMENT LIST

LABORATORY: CONTACT:
FAX NUMBER: DATE SHIPPED:
PROJECT: . EXPECTED ARRIVAL DATE:
FROM: FIELD TRAILER, SENECA ARMY DEPOT
PHONE : FAX:

PLEASE CALL THE ABOVE NUMBER IF THE SAMPLES THAT ARRIVE
AT THE LABORATORY DO NOT CORRESPOND TO THE LIST BELOW

SAMPLES SHIPPED:
(include all samples including duplicates, frip blanks, and rinsates)

1) W=WATER, S = SOIL OR SEDIMENT

SAMPLE NAME MATRIX
(circle one)
1 w S
2 w S
3 A\ S
4 w S
S w S
6 w S
7 W S
8 w S
9 W S
10 w S
11 W S
12 A\ S
13 w S
14 w S
15 W S
16 w S
17 w S
18 w S
19 A\ S
20 w S
21 w S
22 w S
23 w S
24 \\ S
25 w S
26 W S
27 W S
28 w S
29 w S
30 W S
COMMENTS:
NOTE:
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3) communication with subcontractors, the frequency of which is to be determined by the
project manager.

2.2 SAMPLE INTEGRITY ISSUES

The selection and use of suitable sample containers is an important facet of any field
sampling and analysis project. Storage of samples in unsuitable containers can lead to
sample loss, sample contamination, and/or sample degradation, each of which has direct
implications on the representativeness, and therefore the utility of the data that is ultimately

reported.

Prior to the initiation of field work, project personnel will familiarize themselves with
sample bottle, storage, and packaging requirements and recommendations. Specific issues
that will be reviewed include analytical sample size requirements, sample bottle type, sample
preservation requirements, and holding times between collection and analysis. Sources of
this information include conversations with laboratory personnel and review of analytical
methodology descriptions provided in any of numerous reference sources, such as those
listed in SW-846.

Once familiar with sample packaging and preservation requirements, project personnel will
obtain the necessary sample bottles and transport containers as well as essential preservative
chemicals and supplies. Frequently, sample bottles and transport containers can be obtained
directly from the laboratory where the subsequent analyses will be completed; although
outside vendors of these materials should also be considered. In either case, it is important
to insure that all containers are suitably precleaned, dried, capped, and stored prior to their
use for holding samples. The sampling glassware and containers will meet the conditions
in "Specifications and Guidance for Obtaining Contaminant-Free Sample Containers”
published by EPA’s Office of Emergency and Remedial Response (April 1990). Whenever
the integrity of any sample container is suspect, due to presence of foreign liquids or debris
or due to conditions of suspected or known incomplete container closure, the sample
container will not be used and recleaned prior to use.

Sample preservation will be completed immediately after the collection of the required
sample volume. Frequently, sample preservation includes the performance of some field
determination (e.g., pH measurement), the addition of a small quantity of a chemical
preservative to the sample, the closure of the sample container and its placement in a
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container (e.g., ice chest) where a controlled environment (4° C) has been established.
Alternatively, some subset of the listed steps may be required. Regardless of the level of
sample preservation required, it is imperative that required procedures be implemented

immediately at the time of sample collection.

More complete discussions of sample bottle preparation, sample preservation, sample
storage, and packaging and shipping are presented in Sections 4 and 5 of this appendix.

2.3 QUALITY CONTROL SAMPLES

Four types of quality control samples will be produced and submitted to the laboratory as
a result of each field study: Trip Blanks, Field or Equipment Rinse Blanks, Field
Duplicates, and Matrix Spike/Matrix Spike Duplicates. All water used for trip blanks, field
equipment rinse blanks and the final rinse in the decontamination procedure will be
demonstrated as analyte-free according to the criteria in USEPA Region II CERCLA Quality
Assurance Manual. Distilled water from a local water distributor will be chemically
analyzed before field work begins to demonstrate it is analyte-free. Then this water will be
used throughout the fieldwork. Descriptions of these samples are presented below.

Trip Blank: This sample is used to determine whether contaminants are being
introduced to field samples due to improper laboratory procedures, poor
container precleaning operations or due to conditions encountered
during transport. Trip blanks will be prepared only for volatile organic
compound analyses of only groundwater and surface water samples.

A volatile organic analysis trip blank is prepared by filling a precleaned
screw cap septum vial with demonstrated analyte-free water, preserving
it as described in the Chemical Data Acquisition Plan, sealing the vial,
and placing it into the transport chest with other empty bottles. This
sample is transported to the field, where it remains stored with the
empty sample bottles until those bottles are used. Trip blanks will
accompany shipments of aqueous samples for volatile organic analysis.
Then the trip blank is stored with the samples until they are analyzed at
the analytical laboratory. Typically one trip blank is provided for each
day of anticipated field sample collection. Trip blanks are only required
when sampling aqueous samples undergoing VOC analysis.
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Field (Equipment)
Rinse Blank:

This sample is used to determine whether field sampling
(decontamination and sample collection) procedures or the environment
of the job site are possible sources of contaminant introduction. One
field blank sample will be prepared each day for each matrix obtained
that day and submitted for the same analyses requested that day. Rinse
blanks must be collected at a rate of one rinse blank per type of
equipment used each day a decontamination event is carried out. {Note:
For groundwater samples only a rinsate will be collected every other
day a sampling event is carried out. The reason for this is because only
2 to 4 samples will be collected each day with the low flow sampling
method and daily rinsates would produce an unreasonable number of
rinsates in proportion to the number of field samples.} It is permissible
to use the same aliquot of water on all equipment associated to a
particular matrix for analysis of semivolatiles, pesticides, PCBs,
explosives, and inorganics. This rinse must be performed sequentially
on all sampling equipment. In the field, demonstrated, analyte-free
water is poured into the sampling device, and then transferred directly
to the sample container. Field blanks for SUMMA canisters or VOST
equipment are sample collection media that are subjected to the entire
sample collection pathway (i.e., lab to field and back to lab), including
all sample handling and transfer processes but are both actually exposed
during a sampling event. The results are used to assess whether any
contamination or background levels of any substances appear as a result
of passive exposure at any points during the handling process.

Field duplicates (or replicates) are used to provide an estimate of the
precision of field sampling and analytical procedures. A field duplicate
sample is defined as two samples that are collected simultaneously from
one location. Duplicate samples will each have unique sample numbers,
and they will be analyzed separately as two unknowns within the
laboratory. Information denoting the true identify of each duplicate will
be recorded in the field notebook. Replicate samples must be collected
at a rate of one per twenty environmental samples or less per matrix.
This is a separate replicate from that prepared and analyzed by the
laboratory.

June, 1995
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Matrix Spike/Matrix Spike Duplicate:

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to
evaluate the precision and accuracy of the analytical methods used by
the laboratory. MS/MSD samples are collected using the same
procedures as a field duplicate. The extra bottles that will be used for
MS and MSD analyses will be labeled the same as the sample. A note
will be added to the Chain-of-Custody form that this sample will be
used for MS and MSD analyses. One set of MS/MSD samples will be
obtained for every 20 samples of each matrix obtained. For soil and
sediment samples no additional volume of sample is required.

June, 1995
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However, for water samples, i.e., groundwater and surface water,
additional volumes of sample must be collected. The laboratory should
specify the additional sample volume to run the MS and MSD samples.
Typically, triple sample volume is required.

Batch Blanks:

Batch blanks are sample collection media (e.g., VOST tubes or
SUMMA canisters) that are extracted from the initial supply received
from the vendor and forwarded directly to the lab for analysis. The
results are used to determine whether any substances are inherently
present on the collection of media by virtue of their composition or as
a result of the manufacturing, shipment or preparation processes.

2.4 SAMPLE NUMBERING SCHEME

A uniform sample numbering scheme will be used to be certain that each sample has a
unique number. The Site Manager will ensure that the sample numbering scheme is
followed in the field so that site workers do not duplicate numbers. The general
components of the numbering scheme are 1) matrix, 2) SWMU #, 3) location # and 4)

sample #:
The general numbering scheme will be as follows:
Matrix - SWMU # - Location #. Sample #;
Where: Matrix is either SB = Soil Boring;
MW = Monitoring Well;
SW = Surface Water;
SD = Sediment;
SS = Surface Soil;
TP = Test Pit; or
BE = Berm Excavation.
SWMU # is identified according to the assigned SEAD number (e.g., SEAD-4);

Location # is identified consecutively beginning with 1 for each matrix type; and

Sample # is identified consecutively beginning with .1 for each location.
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For borings, the depth interval for soil samples will be recorded in a field logbook along
with the corresponding sample number. All soil samples collected during a boring will be
assigned a number sequentially with depth (i.e., xxx.1, xxx.2, XXX.3, etc.) The samples
selected for laboratory analyses will retain their original number assignment.

The distance from shore, water depth, sample depth range, and sample number will be
recorded for surface water and sediment samples.
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3.0 FIELD OPERATIONS

The task list below is a generic list of all potential field operation tasks that may be
performed during RI/FS programs at SEDA. The field tasks are:

1. [Initial Site Survey;

2. Unexploded Ordnance (UXO) Survey;

3. Geophysical Survey;

4. Surface and Subsurface Soil Sampling;

5. Monitoring Well Installation;

6. Monitoring Well Development and Sampling;
7. Surface Water and Sediment Sampling;

8. Soil Gas Survey;

9. Sampling for Propellants and Other Materials;
10. Photo Lineament and Fracture Trace Study;
11. Aquifer Characterization;

12. Ecological Investigation;

13. Field Surveying;

14. Investigation Derived Waste Management; and
15. Flux ‘Chamber Emissions Measurements.

The following sections describe the objectives and techniques associated with the previously

mentioned tasks.
3.1 INITIAL SITE SURVEY

The initial site survey should consist of field reconnaissance. The site reconnaissance should
be performed to locate general site features and confirm the presence of significant features
(i.e., buildings, utilities, potential source areas, roads, vegetation, surface water bodies,
etc.) identified in the workplan. Also, sampling locations should be identified and marked
with stakes and flagging during this initial survey. Consideration should also be given to
the accessibility of the site with regard to drilling rigs and heavy machinery.
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3.2 UNEXPLODED ORDNANCE CLEARANCE

3.2.1 Objectives

An unexploded ordnance (UXO) survey will be conducted in areas suspected of containing
UXOs that will be accessed by field personnel during the conduct of this Work Plan. The
UXO survey will consist of:

@ Hand-held magnetometry surveys of access routes and areas of SWMUSs where field
personnel and equipment will be performing field work.
Flagging suspected UXOs and limits of cleared access routes and sampling routes.

® Down-hole magnetometry surveys during drilling in areas suspected to contain UXOs.

3.2.2 UXO Clearance Procedures

An electromagnetic (active all-metals) induction detector and a passive ferrous metals
detector will be used to search the access routes and sampling areas. The hand held
magnetometers and a description of their operation are listed below:

1. Electromagnetic (Active All-Metals) Induction Detectors

Active locators, as a class, generate a magnetic field. Their detection ranges are
determined by the strength of their magnetic field, the attenuation of the field in the
soil, the size and makeup of the items being sought, and the amount of conductive
clutter in the search area. These factors tend to limit active detection ranges to three
(3) feet or less, depending on the search instrument. A major advantage to this type of
detector is its all metals capabilities. These instruments are capable of detecting
ordnance constructed of both ferrous and nonferrous metals. Active locators can affect
UXO fuses; therefore it is necessary to have some knowledge of the types of ordnance
and their fuzing systems that may be encountered within the search area. The U.S.
military currently utilizes locators that employ the multiple-coil, balanced bridge, and
phase-imbalance types of active locators.

The active all-metals magnetometer that will be used is the White’s Eagle II SL 90.
The White’s Eagle II SL 90 is able to detect a 75 to 81 mm projectile at a depth of 1.5
to 2 feet. There are many environmental considerations that can affect the depth of
detection (magnetic signatures), i.e., soil characteristics (minerals and salts present),
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type of metal being detected, size of the metal object, orientation of the object (vertical
or horizontal to the linear axis of the object), metallic contamination of the site (wide
spread fragmentation), and the capabilities of the detector. Activities such as earth
removal and tree grubbing can also change the magnetic signatures in the earth. With
all factors taken into consideration, there are no iron clad measurements regarding the
sizes of UXOs or depths at which they can be detected.

2. Passive Ferrous Metals Detector

Passive ferrous metal detectors detect anomalies in the earth’s magnetic field which are
produced by ferromagnetic (ferrous metal) targets. Generally passive locators respond
to either: 1) the magnitude of the magnetic field strength (Proton-Precession) or 2) the
gradient or rate of change of the field (Fluxgate). The detection ranges of passive
locators are dependent on the resolution of the device, the magnetic features of the
search area, magnetic features of the item being located, and the search technique being
used (i.e., continuous sweep or grid mapping). The standard passive magnetometers
in use today to detect ordinances are of the Fluxgate and the Proton-Precession types.

The passive ferrous metal magnetometers that will be used are the Mk 26 Mod 0
Ordmance Locator (Forster Ferex 4.021) and the Schonstedt Model GA-52B.

Extreme care for the personnel and equipment entering the site’s sampling areas is
required at certain SWMUs where ordinances and UXOs are likely to be present. Some
of these items have been exposed to fire or explosions and because of this, any of these
items which are still explosively loaded are extremely hazardous. The active all-metals
and passive detectors will be used to search the access routes and sampling sites for

hazardous items.

Depending upon the object size, physical properties (ferrous or nonferrous) and depth
of burial, large non-ordnance metal objects may also be located and marked on the
SWMU areas. Excavation to determine the identification of these items will be
performed as needed to complete the study of the ten SWMUs (See Section 3.3).

UXOs will not be moved unless absolutely necessary. A qualified SEAD UXO removal
team consisting of personnel who have graduated from the U.S. Naval EOD School,
Indian Head, Maryland will be required to move and properly dispose of any UXOs.

Page A-12
June, 1995 KASENECA\RIFS\GENERIC\APPENDIX. A



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

All UXOs that can be safely moved and must be moved, will be moved remotely.
Under no circumstances will any of the following items be moved (remotely or
otherwise) by EOD personnel:

UXO with a point initiating base detonating-lucky (PIBDL) fuse;
UXO with a Mechanical Time fuse;

UXO with an All-Ways-Acting fuse;

UXO with a Cocked Strike fuse;

UXO with a Graze Back Up fuse; and

Any UXO with a fuse system that cannot be identified.

I

3.23 Downhole Magnetometry Survey

Specialized techniques such as down hole magnetometry can also be performed. If manual
operation of the soil boring equipment is performed, rechecks of the bore hole at two (2)
foot intervals until virgin soil is encountered will be performed. If remote drilling
procedures are employed, no additional checks of the site are required after the initial active
all-metals and passive ferrous metals inspection of the sampling site have been performed.

3.2.4 - Flagging Suspected UXOs and Cleared Areas

All UXOs discovered during the survey will be marked with yellow flags. Cleared access
routes and work areas will be outlined with orange flags. Field personnel will not go

outside the delineated cleared areas.

3.2.5 Data Verification

Data verification for UXO clearance will be an ongoing process during the clearance of the
access routes and sampling areas with the main emphasis being the location of hazardous

UXOs and components.
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3.3 GEOPHYSICAL SURVEYS
3.3.1 Seismic Refraction

33.1.1  Objectives

Seismic refraction surveys may be performed at the SWMUs to determine the direction of
groundwater flow by measuring the depth to the water table, provided that no existing
monitoring wells (at least three) can be used to determine groundwater flow direction.
These data, along with land topographic information, will be used to more accurately locate
the up and downgradient monitoring wells. Seismic refraction may also be used to
characterize the depth to bedrock at the site.

3.3.1.2 Field Procedures
3.3.1.2.1 Survey Line Layout

Seismic refraction transects will be laid out at each site. The shot point locations along each
profile will be located using a metal tape and marked with spray paint or flagging. These
shot point locations will be used to define each individual seismic spread. The seismic data
will be collected using an industry standard 12 or 24 channel signal enhancement

seismograph.

The geophone cable will be laid out along each profile using the shot point locations
described above. In grassy areas, the geophones will be coupled to the ground using 3 inch
metal spikes that are attached to the base of the geophone. When the geophones are to be
placed on asphalt or concrete, small metal base plates will replace the metal spike on each
geophone. The geophones placed on asphalt or concrete will be weighted down using small
2 to 3 pound sand bags to improve overall coupling with the ground and to help minimize
background noise levels. Geophones will be spaced at 5 feet or less throughout the survey,
based on site conditions and in-field evaluation of the data.

Once the seismograph setup is complete and data collection is ready to commence, the
background noise level at each geophone location will be monitored. The background noise
is displayed on the seismograph CRT as a series of moving bars, the amplitude of which
is proportional to the background noise level. This review provides information on ambient
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noise levels, while also highlighting geophones that may be malfunctioning. Geophones that
display a high level of noise will be moved or have their placement adjusted.

3.3.1.2.2 Seismic Energy Source

An impact or dropped weight will be used as the seismic energy source. Due to the shallow
nature of the water table (i.e., generally less than 10 feet in depth) a low energy source will
be sufficient to accurately image the water table surface.

3.3.1.2.3 Data Collection

Three shots will be fired for each geophysical spread located at the spread ends and spread
center. A paper copy of each seismic record will be made in the field. Each record will
be reviewed for quality to insure that adequate signal to noise levels were present for the
shot. Upon initial acceptance, a preliminary velocity analysis will be performed in the field
to define the subsurface structure along each spread. This preliminary review will focus on
determining if the water table surface has been properly resolved. Upon final acceptance
of each shot, the seismic record will be annotated to identify the transect number, the spread
number, the shot point number, and the shot point location.

After each record is reviewed, accepted, and annotated, the data collection procedure is
repeated for the remainder of the shot points for each spread.

3.3.1.2.4 Surveying

Subsequent to the seismic data collection, a survey will be performed to provide X,Y,Z
station information for the seismic shot point locations to + 1.0 feet horizontally and + 0.1
feet vertically. These data will be used during seismic data reduction and seismic modeling.

3.3.13 Data Reduction

3.3.1.3.1 First Break Analysis

The seismic refraction method relies upon the analysis of the arrival times of the first
seismic energy at each geophone location to provide details about the subsurface geology.

The time when the seismic energy arrives at each geophone location is referred to as the
first break. Each seismic record will be reviewed, both using the seismograph CRT and the
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paper records, to determine the first breaks at each geophone. This analysis will be
preliminarily performed in the field with the data checked after the completion of the field
program. These first break data values will be tabulated and used to create time-distance

plots as described below.
3.3.1.3.2 Time-Distance Plots

For each seismic spread, a graph will be made of the first break determinations for all of
the spread shot points. These graphs will display, in an X-Y plot, the first breaks (time)
versus the geophone locations (distance). These time-distance plots form the basis of the
geophysical interpretation.

3.3.1.3.3 Velocity Analysis/Layer Assignment

The time-distance plots will be individually analyzed to assign each first break arrival to an
assumed layer within the subsurface. It is estimated that up to four distinct seismic layers
may exist at the site. These include the unsaturated and saturated surficial deposits, the
weathered bedrock, and the competent bedrock. In general, these various layers can be
grouped into broad ranges of seismic velocities. As an example, unsaturated deposits will
generally” have a seismic velocity of less than 2,500 feet per second. By comparison, the
saturated deposits should have seismic velocities in the range of 4,500 to 5,500 feet per

second.

The time-distance plots will be interpreted to yield the velocity distribution within the
subsurface. Each first break arrival will be assigned to one of the above mentioned layers.
This velocity analysis and layer assignment will form the basis for the data files to be used
during the seismic modeling.

3.3.14 Data Interpretation

3.3.1.4.1 Computer Processing

Once the first break analysis and layer assignments are complete, input seismic data files
will be created for use in the seismic modeling software. The input files include all of the

information pertaining to the spread geometry, shot point locations and depths, first break
arrivals, and layer assignments. The elevation data will also be input into the computer
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files. The computer program, SIPT2 version 2 of the Bureau of Mines original program
SIPT (Scott, 1977) will be used to model the seismic data.

The following software programs will be used for seismic data acquisition, processing and

interpretation.

SIPIK-Electronic data transfer from seismograph to personal computer and interactive first
break picking.

SIPIN-Creation of input files necessary for interpretation program SIPT2.
SIPT2-Two dimensional cross-sectional modeling program for layer velocity interpretation.

All of these programs are produced by Rimrock Geophysics, Inc. of Lakewood, Colorado.
SIPT2 is version 2 of the Bureau of Mines original program SIPT.

In summary, the following procedures and software are utilized in the collection,
processing, and interpretation of seismic refraction data. After the data is collected with the
seismograph it is electronically transferred from the seismograph to a personal computer
using the program SIPIK. In addition to data transfer capabilities, this software allows the
user to perform computerized first break picks of seismic arrivals. Along with this program
Parsons ES utilizes the program SIPIN which allows the user to define all data collection
parameters and format the data files for direct input to the program SIPT2. SIPT2, which
is version 2 of the program SIPT, allows for the interactive computer interpretation of the
seismic refraction data. Throughout this entire process there are no manual data entry steps.

This is discussed further in the following sections.

3.3.1.4.2 Computer Modeling

The computer program SIPT2 will be used to model the seismic refraction data. SIPT?2 is
an interactive computer program developed for the inverse modeling of seismic refraction
data. SIPT2 reads data directly from the multi-channel seismograph and allows it to be
processed immediately using many methods. This program uses input seismic refraction
data to create two-dimensional cross-sectional models of velocity layering within the
subsurface. The program uses the delay time method to produce a first approximation of
the subsurface velocity layering. This approximation is then refined through the use of
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iterative ray tracing and model adjustment to minimize the differences between field
measured first arrival times and the forward modeled raypath times. The program also
provides various levels of velocity analyses that will be reviewed to provide diagnostic

information on the model solutions.
3.3.1.4.3 Interpretation

The results of the computer modeling will be reviewed with the known geology of the site.
The subsurface velocity layering will be attributed to known or expected geologic units. A
detailed analysis will be made of the velocity distribution of the upper, unsaturated materials
to ensure that, near surface low velocity materials are not adversely affecting the data
quality and interpretation. The velocity distribution within the bedrock will also be
reviewed to provide information on the presence and degree of weathering and to identify
any lithologic or fracture related changes within the bedrock.

3.3.1.4.4 Seismic Cross-Sections

Based upon the seismic refraction data and the logs from the various monitoring wells, two
seismic cross-sections will be generated for each SWMU. These cross-sections will show
the land surface elevation and the elevation of the water table and bedrock surfaces. If the
presence of other geologic units is determined from the seismic data, these will also be
shown. The locations of bedrock piezometers, along with the stratigraphic information
derived from them, will be shown on these cross-sections.

3.3.2 Electromagnetic (EM-31) Survey

3.3.2.1 Objectives

Electromagnetic (EM-31) surveys may be performed at selected SWMUs. The objectives
of the EM-31 surveys will be to delineate waste boundaries, identify the location of buried
metallic objects, and identify the locations of old disposal pits. The EM-31 method will
typically be employed in conjunction with Ground Penetrating Radar (GPR) surveys so as
to provide significant redundancy during the geophysical investigations.
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3.3.2.2 EM-31 Survey Procedures

The electromagnetic data at each SWMU will be collected using both grid and profile based
surveys. In general, the grid based surveys will use either a 10 foot by 10 foot or 20 foot
by 20 foot grid spacing. The corners of the geophysical survey grids will be established
using a registered NY State land surveyor. The individual EM-31 survey lines and station
locations will be established using both hip chains and hand held compasses.

At all of the SWMUs where EM-31 data will be collected, a data logger will be used to
record the individual electromagnetic readings. Both the in-phase and quadrature
components of the electromagnetic field will be measured and recorded. Readings will be
measured both parallel and at 90° to the transect line at every location. These data will in
turn be stored on a computer and printed out at the end of each field day. For each SWMU
where EM-31 data is to be collected, a calibration area, free of cultural interference, will
be established. The EM-31 response will be measured at this area at the start of each day.
This check will be made every 2-3 hours throughout the survey to insure that no significant
meter drift is occurring during each survey.

3.3.23 Data Interpretation

Upon completion of each electromagnetic survey, the data will be presented in both profile
and contour form. Both the in-phase and quadrature components will be plotted. This
multiple presentation format will aid in the interpretation of the data. All of these
presentation aids will be interpreted to identify the locations of buried metallic objects,
disposal pits, waste boundaries, and areas of elevated subsurface soil apparent
conductivities. These data will be compared to the results of the GPR surveys to provide
as complete and accurate interpretation of the subsurface conditions at each SWMU as
possible. '

3.3.2.4 Data Verification

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked
in the field but this requires that access to highly resistive rock outcrops are available. A
secondary field calibration is performed on a daily basis to insure repeatability of
measurements and to check against daily meter drift. This field calibration is the only
performance evaluation that is performed on these instruments. The EM-31 data will be
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collected at each SWMU to evaluate only relative variations in subsurface conductivities.
The absolute terrain conductivity is not required since the individual SWMU objectives are
to identify relative variations in subsurface conditions associated with waste boundaries,
buried metallic objects, etc. During the individual SWMU surveys, up to five station
repeats will be performed on a daily basis so as to qualitatively evaluate the overall data

repeatability.

3.3.3 Electromagnetic (EM61) Survey

3.3.3.1 Objectives

Electromagnetic surveys may be conducted with the Geonics EM61 High-Sensitivity Metal
Detector at selected SWMUSs. The objective of the EM61 surveys is to identify the location
and depth of buried metallic objects, including UXO, utility lines, underground storage
tanks, and waste disposal pits. The unit is capable of detecting a single drum at a depth of
about 10 feet. The EM®61 utilizes time-domain electromagnetic principles to provide higher
resolution and rejection noise than the frequency-domain EM31. However, the EM61 is not
well-suited to map shallow groundwater contamination or changes in surficial geologic

materials.
3.3.3.2 EMG61 Survey Procedures

The EM61 can be operated by one person. The device consists of a one-meter square
transmitter/receiver frame, an electronics backpack, and a hand-held data logger. The frame
houses two coaxial coils: one 40 cm above the other. The frame may be equipped with
wheels and towed as a cart behind the operator. Alternatively, in rough terrain, the wheels
are removed and the transmitter/receiver frame may be carried by the operator.

The corners of each EM61 grid will be established by a registered NY State land surveyor.
Additional temporary markers or flags will be placed for control within the grid. Data is
typically collected along parallel profile lines spaced 5 feet apart. Discrete measurements
are taken every 8 inches along the profile lines. Measurements are automatically triggered
by the survey wheel and stored in the data logger. The voltages (mV) induced in both

receiver coils are recorded at each station.

In addition to the EM61 operator, a second individual will record the progress of the survey
as well as any surface features that might affect the response of the instrument. Detailed
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recordkeeping will facilitate the discrimination of surface and subsurface objects. This
person will also place survey markers to allow the EM61 operator to maintain accurate

profile lines.
3.3.33 Data Interpretation

Upon completion of each EM61 survey, the data will be presented in both profile and
contour form as a check of data quality and completeness. After correcting for bias or
offset in each data set, the response from the lower coils will be presented as color contour
maps to facilitate interpretation. The difference in the response of the upper and lower coils
may be used to estimate the depth of each anomaly. The EM61 data will be compared to
the results of other geophysical surveys to provide a comprehensive interpretation of

subsurface conditions.
3.3.34 Data Verification

The EMS61 is calibrated by the manufacturer. There is no means or necessity to calibrate
the instrument in the field. The functionality of each instrument is tested daily by passing
the EM61 over a known metallic object and noting the response. The background response
of the EM61 may vary slightly from day to day or from instrument to instrument.
However, post-processing of the data removes this bias. Interpretation of EM61 data
requires only the relative response of each receiver coil.

3.34 Ground Penetrating Radar (GPR) Survey

3.3.4.1 Objectives

A GPR survey of selected areas within a SWMU will be conducted to locate buried
structures (i.e., buried or filled-in pits, trenches, disposal areas) and obtain more
information on anomalies detected during the electromagnetic surveys. GPR can also
identify the original ground surface beneath berms.

3.3.4.2 GPR Survey Procedures

The GPR instrument will be hand operated on the areas at each SWMU identified in Section
4 of the Work Plan. As the equipment is pulled across the site, the reflected radar pulses
are transmitted to the receiver unit where they are converted to analog signals. The analog
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signal is transmitted to the control unit where the signal is electronically processed and sent
to the graphic recorder. The graphic recorder produces a continuous chart display on
electro-sensitive paper. This real-time display enables the operator to interpret the data on

site.
3.3.43 Data Verification

Data from the GPR survey will be verified when subsurface explorations are performed to
identify anomalies and penetrate through disposal pits.

3.3.5 Exploration of Subsurface Geophysical Anomalies

3.3.51 Objectives

Exploration of subsurface geophysical anomalies will be performed to verify the data
obtained during the GPR and electromagnetic surveys.

3.3.5.2 Excavation Procedures

Only those SWMUs that potentially contain UXOs will be investigated by a UXO technician
with the aid of UXO Safety Officer and UXO Project Leader. All SMWUs not suspected
of containing UXOs will have excavations performed without the aid of UXO personnel.

The excavations will be performed using a backhoe with a smooth-edged bucket operated
by a UXO technician (if required). At no time will non-UXO personnel be permitted on
the excavation site until they are cleared to enter by the UXO Safety Officer. The
excavation will extend to a distance of five feet on either side of the subsurface anomaly.
The width, length, and depth will be based on the size of the geophysical anomaly with
applicable considerations for prevailing conditions such as flooding or stability of the
excavation. Based on consultation with the Project Leader, UXO Project Leader, and UXO
Safety Officer, the final depth of excavation will be decided. The boom and bucket of the
backhoe will be operated in such a manner as to not exert impact or shock to the soil or its
contents. The depth of the excavation increment (not to exceed two feet) will be at the
discretion of the UXO Safety Officer. The contents of each bucket of material removed
from the excavation will be gently placed on the ground and spread out to expose the
contents as much as possible for a visual inspection. If at any time during the excavation,
the UXO Safety Officer determines the risks and hazards are too great to proceed with the
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excavation, the excavation will be halted. The UXO Safety Officer has absolute and final
authority in determining the procedures and safety issues associated with the excavation.
All SWMUs not suspected of containing UXOs will be investigated without the aid of UXO

personnel.

The excavation will be continuously monitored with a PID or OVM. At no time will any
personnel be permitted to enter the excavation. If the pit is not closed immediately after any
samples have been obtained, the excavation will be barricaded to prevent accidental entry
by personnel working on the site. Each excavation will be marked after closure as needed
for identification of the site.

A log containing the location of each excavation will be maintained by the UXO team. The
log will include the excavation number, location, items observed (such as UXOs or drums),
and other significant data. Records pertaining to sampling, geological data and associated
requirements will be maintained by the project geologist as described in Section 3.4.3 of this

appendix.

Due to the potential hazards associated with the excavations, when necessary, the UXO
contractor will obtain samples for the project geologist in accordance with the sample
collection procedures described in Section 3.3.3 of this appendix. The excavation
equipment will be cleaned between excavation sampling operations in accordance with
decontamination procedures outlined in Section 4.4 of this appendix.

3.4 SOIL SAMPLING
34.1 Objectives

Surface and subsurface soil samples will be obtained to determine the nature and extent of
contamination within and around each SWMU; and establish background levels in similar

soils.

3.4.2 Boring Techniques

Hollow stem augers (4.25 or 6.25 inch I.D.) will be used to drill each boring. The borings
will be advanced to "refusal” which will represent the depth of the "competent” bedrock.
Penetration through the till and upper few feet of the weathered shale can be easily
documented by split spoon sampling and the augering rate. However, the determination at
auger "refusal” in competent shale will be somewhat subjective as the hollow stem augers
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can generally penetrate through the shale although at a very slow rate. For the purposes of
these studies, auger "refusal" in "competent" shale will be defined as the depth (after
penetrating the weathered shale) when augering becomes significantly more difficult and

auger advancement is slow.

Remote drilling operations may be required at some of the SWMUs due to the potential
presence of unexploded ordnance. Drilling procedures could involve the manual set up of
the augers and split spoons, remote auguring, remote driving of the split spoon and manual
retrieval of the split spoon sample.

Soil samples will be collected continuously during the boring using a standard three-inch
diameter, two-foot long carbon steel split spoon barrel. Soil samples will be screened for
volatile organic compounds using a PID or OVM and for radioactivity with a radiation
meter. Three of the samples from each boring will be selected for chemical analysis: 1)
0 to 2 inches below grade; 2) immediately above the water table; and 3) midway between
samples (1) and (2). The intermediate sample will be collected at a depth where one of the
following site specific items occurs: (1) a stratigraphic change such as the base of the fill,
(2) evidence of perched water table, (3) elevated photoionization detection (PID) readings,
or (4) visibly affected soil (e.g., oil stains). If none of these occur, then the intermediate
sample will be collected at the halfway point between the samples collected at the surface
and at the water table. If intermediate split spoon samples exhibit elevated PID readings,
the one with the highest concentration will be the one intermediate sample to be analyzed.
Each of these samples will be submitted for chemical testing for parameters identified in the
Chemical Data Acquisition Plan. Samples to be analyzed for volatile organic compounds
will be collected first in two 40 ml vials with septum seals; these soil samples will not be
homogenized or composited during the sampling process. The remaining soil from the
spoon will be mixed (homogenized) in a decontaminated stainless steel bowl with a
decontaminated stainless steel utensil and placed in appropriate sample containers.

All borings will be logged using a standardized boring log form (Figure A-2). Soil samples
will be classified according to the Unified Soil Classification System (USCS). In addition,
a lithologic description will be provided according to the Burmiester system. Each boring

log will record:

1. Boring identification and location;
2. Type of and manufacturer’s name of drilling equipment;
3. Type and size of sampling and drilling equipment;
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Starting and ending dates of drilling;
Length and depth of each sampled interval;
Length of each recovered sample;

‘Depth of all stratigraphic changes;
Lithologic description according to the Burmiester system and soil classification using

o Nk

standard USCS nomenclature;
9. Depth at which groundwater is first encountered,
10. Depths and rates of any water losses;
11. Depth to static water level;
12. Depths at which drilling problems occur and how the problems are solved;
13. Total boring depth;
14. Reason for terminating borehole;
15. Surface elevation; and
16. VOC readings of split spoon samples.

Selected soil samples will be collected for grain-size analysis. The data will be used for one
or more purposes including selection and design of remediation technologies, estimation of
hydraulic conductivity, and if necessary, selection of sand pack material for well
construction. Soil samples will be collected above and below the water table. The grain
size analysis will be performed using ASTM method D:422-63 or a similar method and will
include a determination of the particle size distribution of the silt and clay fraction [No. 200
(75nm) sieve] using a hydrometer or similar method. The results will be plotted on a grain-

size distribution curve.

After the boring is completed, it will be filled to the ground surface with lean grout
containing at least 3% bentonite powder by volume. The cement/bentonite grout seal will
be placed from the bottom of the boring to approximately 3 feet below the land surface by
pouring the mixture into the hole. The grout mixture will consist of Portland cement
(ASTM C 150-86) and water in the proportion of not more than 7.0 to 8.0 gallons (gal) of
clean water per bag of cement [1 cubic foot (ft*) or 94 pounds (Ib)]. Additionally, 3 percent
by weight of bentonite powder will be added to help reduce shrinkage of the grout mixture.
The grout will be allowed to set a minimum of 48 hours. If the borehole is greater than 15
feet and groundwater is present in the borehole, the grout will be pumped through a tremie
pipe to the bottom of the boring. Grout will be pumped in until undiluted grout discharges
from the bore hole at the ground surface. A bentonite backfill consisting of bentonite pellets
will be placed from the top of the cement/bentonite grout seal to the ground surface and

allowed to hydrate.
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OVERBURDEN BORING REPORT

Duplicate Sample Number:
MRD Sample Number:

QA/QC Rinsate Sample Number:

QA/QC SAMPLES COLLECTED: YES or NO

DRUM NUMBER:

AMOUNT OF SOIL DRUMMED:

ENGINEERING-SCIENCE, INC. CLIENT: BORING NO.:
PROJECT :
LOCATION : JOB NO. :
EST. GROUND ELEV.:
DRILLING SUMMARY: START DATE:
DRILLING HOLE DEPTH SAMPLER HAMMER FINISH DATE:
METHOD DIA. INT. SIZE TYPE TYPE WI/FALL CONTRACTOR:
DRILLER:
INSPECTOR:
CHECKED BY:
CHECK DATE:
DRILLING ACRONYMS:
HSA HOLLOW-STEM AUGERS HMR HAMMER Ss SPLIT SPOON
DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING
MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING
CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING
SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE
33 3 INCH SPLIT SPOON
MONITORING EQUPMENT SUMMARY
INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION
TYPE TYPE/ENERGY READING TIME DATE TIME DATE WEATHER
MONITORING ACRONYMS
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES
FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION
GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT
SCT SCINTILLATION DETECTOR RAD RADIATION
QA/QC: INVESTIGATION DERIVED WASTE:
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ENGINEERING-SCIENCE, INC. CLIENT: BORING #:
MONITORING COMMENTS:
INSTRUMENT INTERVAL BGD TIME DRILLER:
INSPECTOR:
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D AMPLING SAMPLE SAMFPLE
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Split spoon barrels will be decontaminated as described in Section 4.4 of this appendix.
Drilling augers will be steam cleaned along with other drilling equipment between boring

locations.

3.4.3 Test Pitting Techniques

The primary objective of the test pitting is to provide a means for visual evaluation of
subsurface soils and collection of soil samples. Test pitting will also be used to investigate
anomalies discovered during the geophysical surveys.

Test pit locations will be marked in the field prior to performing the excavation. The
excavations will be performed with a backhoe using a smooth edged bucket when possible.
The top 6 to 12 inches of soil will be segregated so that it can be used to cover the other
backfilled soils when the test pit is closed. The length and width of the excavation will be
kept as small as practical to minimize the potential of exposing field personnel to hazardous
conditions. If UXOs or explosives are anticipated to be present, UXO personnel will
perform the excavation and obtain the soil samples. Procedures to excavate soils that may
contain UXOs are described in Section 3.2.4 of this appendix. A staging area, which
includes run-off containment features, will be set up for visual inspection of the soils so that
soils partially contaminated with hazardous constituents are not spread out over the site. If
UXOs or explosives are observed in excavated soils where they were not anticipated, the
excavation will be stopped until the UXO personnel can examine the situation and
recommend a course of action to the AE Safety Officer.

The excavation will be continuously monitored by the project geologist with a PID. At no
time will any personnel be permitted to enter the excavation. Any containers excavated
from a pit containing liquid or solid substances will be overpacked and, later, tested for
hazardous constituents. The test pit will be closed by backfilling the pit with the soil that
was removed from it. As discussed above, the surface soils will be backfilled last. If the
pit is not to be closed immediately after the required samples have been obtained, the
excavation will be barricaded to prevent accidental entry by personnel working on the site.
Each excavation will be marked after closure as needed for identification of the location.

A log for each test pit will be prepared to record the subsurface soil conditions, monitoring
data, location of samples obtained, and other information as shown in Figure A-3. Where
appropriate, photographs of the test pits will be taken.
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Samples will not be collected from every test pit location, as some test pits will be excavated
only to investigate the source of geophysical anomalies. The criteria for selecting test pit
samples will depend on the scope defined in the RI/FS Project Scopirig Plan. However, in
general the test pit samples will be collected at a depth where one of the following occurs:
1) a stratigraphic change as at the base of fill, 2) evidence of a perched water table, 3)
elevated PID readings, or 4) visibly affected soil (i.e., oil stains).

Test pit samples will be collected using the bucket of the backhoe. The bucket will be
scraped along the side of the test pit at the desired depth to allow sediment to fall into the
bucket or the bucket will scoop soil from a desired depth in the test pit. Samples for
volatile organic analyses will be collected from the bucket and placed in vials. For the
remaining samples, the soil will be collected from the backhoe bucket with a stainless steel
shovel or scoop, mixed in a stainless steel bowl, then transferred to the appropriate sample

containers.

Some composite samples will be collected from test pits. To prepare soil composite
samples, equal sized subsamples are placed into a decontaminated stainless steel container
(e.g., bowl, pan) and thoroughly mixed. The required volume is then recovered and placed
into the sample container, while the excess is discarded. Whenever possible compositing
of soils should be limited to situations where dry or loosely bound (non-agglomerated)
materials are present, as wet or agglomerated materials are difficult to homogenize without

mechanical devices.

The excavation equipment will be cleaned between test pit excavations as described in
Section 4.4 of this appendix.

Berm excavations with a back hoe will be performed in the same manner as test pits.
3.4.4 Surface Soils

Grab samples of surface soils will be obtained by removing a representation section of soil
from 0O to 2 inches below ground surface. The section will have a similar cross-section over
the entire depth range of the sample. Volatile organic samples will be collected as core
samples from a depth of O to 2 inches below ground surface (less organic matter). Data
regarding the soil sample will be recorded on the sampling record form for soils (Figure A-
4). Surface soil samples will be collected with a stainless steel trowel or scoop, then placed
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in a stainless steel bowl. Any VOC samples will be placed in VOA vials before mixing the
soil. The soil will then be mixed and placed in the remaining sample containers.

3.4.5 Health and Safety Procedures

All soil sampling will be performed in accordance with the health and safety procedures
described in Appendix B of this Work Plan. At SWMUs where there is a potential for
UXOs and explosives, access routes and sampling work areas will be searched by UXO
personnel prior to soil sampling operations. The boundaries of the access routes will be
marked with orange survey flags. All UXOs located during the search operation will be

flagged with yellow survey markers.

Remote drilling and test pitting by UXO personnel will be performed at locations deemed
advisable by the Project Manager and UXO personnel.

All samples collected during the soil sampling operations at potentially UXO SWMUs will
be inspected by UXO personnel for small UXO components prior to on-site testing or
shipment for off-site laboratory testing. In areas heavily contaminated by UXOs or UXO
components, samples will be collected by UXO personnel.

3.5 MONITORING WELL INSTALLATION

This section outlines the installation of overburden monitoring wells. In the event that
monitoring well pairs or clusters are necessary, this section also discusses installation of
shallow and deep bedrock wells. A 4 1/4-inch or 6 1/4-inch hollow-stem auger will be used
to drill the borings and install the overburden wells. If necessary, rock coring or air rotary
methods will be employed for drilling and installing the monitoring wells in bedrock.

All activities described in this procedure will be overseen by a qualified geologist.

3.5.1 Obijectives

The objectives of this task are to install monitoring wells that will provide representative
samples of groundwater quality and accurate determinations of piezometric head in the
overburden and, if necessary bedrock, aquifers. The overburden wells will have a
maximum screen length of ten feet and will be screened across the water table and through
the entire till/weathered shale aquifer if possible. Based on depth to water measurements
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and boring logs from previous reports on the Seneca Army Depot Facility, the water table
occurs within the till. If the water table occurs in competent bedrock or there is a potential
for impacts to groundwater in bedrock, shallow and/or deep bedrock wells may be installed.
If a saturated thickness of greater than 20 feet is encountered multiple monitoring wells will

be installed.
3.5.2 Decontamination of Equipment

Every appropriate precaution must be taken during drilling and construction of monitoring
wells to avoid introducing contamination into the borehole. All equipment to be placed into
the boring will be decontaminated before use at the site and between boreholes using EPA
Region II and NYSDEC protocols. Equipment must be steam-cleaned between holes and
only non-chlorinated potable water may be used during drilling operations, unless otherwise
approved by the NYSDEC. The manufacturers of PVC pipe immediately wrap the pipe in
plastic bags after it comes off the extrusion line to protect the pipe from any contamination
during storage and transport. Companies who prepare the pipe for use in well construction
typically slot the pipe, dust it, wash it with a mild Alconox solution, and also wrap it in
plastic to protect if from contamination during storage and transport. The PVC pipe will
be steamcleaned prior to installation in the borehole.

3.5.3 Well Installation

This section provides information on installation of overburden and bedrock monitoring
wells as well as microwells, which will be used for collecting groundwater for field

screening.

Proper design, construction, and installation of the proposed monitoring wells are essential
for accurate interpretation of the groundwater data. The program to be implemented is
consistent with the USEPA Region II CERCLA QA Manual and the NYSDEC Technical
and Administrative Guidance Manuals (TAGMS) regarding design, installation, development
and collection of groundwater samples. Further, the program is in compliance with all
requirements described in the NYSDEC, 6 NYCRR Part 360, Solid Waste Management
Facilities Regulations, Section 360-2.11, which details groundwater monitoring well

requirements.

The installation of each monitoring well will begin after the boring has been completed.
Only one well will be installed in each boring. Installation will begin within 48 hours for

Page A-35
June, 1995 KASENECA\RIFS\GENERICO\APPENDIX. A



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

fully cased boreholes. Once installation has begun, no breaks in the installation process will
be made until the well has been grouted and the drill casing removed. In some instances
installation of well clusters (i.e., overburden and bedrock wells) may be required. The
number of wells at a sampling location will depend on the heterogeneity and simplicity of
the geology, the physical/chemical properties of the contaminants, and the location of the
suspected sources of pollutants.

Overburden wells will be installed using hollow-stem augers. These wells will be screened
from 3 feet above the water table to the top of competent bedrock. Figures A-5 and A-6a

illustrate typical overburden monitoring well details.  Water table variations, site
stratigraphy, expected contaminant flow will also be considered in determining the screen
length and position. Previous well logs and current fieldwork suggest these wells will not
be more than 20 feet deep with well screen lengths of 10 feet or less. Soil split spoon
samples will be collected continuously as the auger penetrates the formation. Soil samples
will be collected as described in the soil boring program. The monitoring wells will be
constructed of new 2-inch National Sanitation Foundation (NSF) or ASTM-approved
schedule 40 PVC wire wrapped screens as required by NYSDEC with threaded, flush
joints that contain a rubber gasket. No solvents or gloves, or other adhesives will be used
to connect the PVC casing. A silt sump "point" will be placed at the bottom of each well.

The slot size for the monitoring wells has been determined and approved as part of an
earlier RI at the Ash Landfill at SEDA. NYSDEC, USEPA, and the Army have reviewed
the grain size curves for till and weathered shale from the OB Grounds as well as the
documentation determining the proper screen size based on these curves. Given the types
of formation materials (which were confirmed from visual soil classification at the OB
Grounds, Ash Landfill, and 25 ESI sites in various locations at SEDA) the nature of their
deposition, and their widespread distribution in the area, the till and weathered shale
samples are not significantly different from the OB Grounds to preclude the use of these
curves from the OB Grounds for slot size selection at the sites involved in this RI/FS
program. A 0.010-inch slot size used with a #3Q-ROC filter pack was determined to be
appropriate for the monitoring wells on-site.

Several methods for sizing filter materials and well screen openings are available in the
literature. The methods are cited in Aller et al., (1989), Handbook of Suggested Practices
for the Design and Installation of Groundwater Monitoring Wells, Environmental

Monitoring Systems Laboratory Office of Research and Development, U.S. Environmental
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Protection Agency, Las Vegas, Nevada, EPA 600/4-89/034, and Driscoll, F.G. (1988).
Groundwater and Wells. Most methods are similar in concept and do not differ appreciably
in their results. The first step in designing the filter pack is to obtain sieve analyses on the
sample of the formation intended to be monitored. The filter pack material size is selected
on the basis of the finest formation materials present.

A sand pack will be placed by pouring sand from the surface into in the annular space
between the well screen and the hollow stem auger. If the well is greater than 15 feet deep,
a tremie pipe will be used to place the sand pack. The sand pack will not extend more than
2 feet (but at least 6 inches) above the top, or 6 inches below the bottom of the screen. A
finer grained sand pack material, 6 inches thick, will be placed at the top of the sand pack,
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between the sand pack and the bentonite seal to prevent infiltration of the bentonite into the
sand pack around the well screen. A layer of bentonite pellets, between 1 and 2 feet thick,
will be used to seal the well and will be poured within the annular space. Potable water will
be poured on the pellets in a continuous stream for a period of one hour. Then, the
remaining annular space will be completely filled with a lean cement grout containing at
least 3% by weight bentonite to cement. The grout mixture will be placed in the annular

space by pouring it from the surface.

In all instances, wells will be protected with a steel casing, at least 4 inches in diameter in
untrafficed areas. This protective steel casing will extend 3 1/2 feet below the ground
surface to prevent heaving by frost. The depth of the protective casing may be reduced to
allow for better well construction in shallow bedrock situations. However, in this instance
the casing should be shortened so that no more than 2.5 feet stick up above the ground
surface. The protective casing will have a locking cap and a brass, weather resistant
padlock. Duplicate keys will be obtained. A cement collar will surround the well. A weep
hole will be drilled at the base of the protective steel casing above the cement collar to allow
drainage of water. A locking expandable cap will also be placed in the top of the well
casing. This cap will provide protection from inappropriate filling of the well, should the
protective casing lock be broken. To allow the water in the well to equilibrate when the
expandable cap is tightened, a small slot shall be cut in the PVC well pipe 1-inch below the
base of the expandable well cap. A permanent well identification marker will be attached

to the steel protective casing.

Three protective ballards will be placed around each monitoring well that has a steel-
protective casing. The bollards will be placed 3 feet from the well. At each bollard
location, from 2 to 2.5 feet of the bollard shall be cemented below the ground surface and
at least 2.5 feet shall be exposed above the ground surface. Care should be taken to ensure
that the ballard is not cemented at depth that corresponds with the screened section of the

well.

In trafficked areas where the steel casing may be hit, a roadway box will be installed.
Where flush-mount wells are required, the surface completed protective casing will be a
roadway box. The cement/bentonite grout will fill the annulus of the borehole to a depth
equal to at least 6 inches below the ground surface. The roadway box will then be placed
in the hole so that the rim of the box is at or no greater than 1 inch above the ground
surface. The roadway box steel casing will be seated into the grout. The space between
the roadway box and the borehole will be filled with neat cement to the ground surface.
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The roadway box will contain a bolt-down top and rubber gasket. A locking cap will be
paced on the end of the riser pipe. For roadway boxes, no slot for groundwater
equilibration will be cut in the PVC to prevent possible infiltration of surface water into the
well in the event the roadway box fills up with surface water. If the box needs to be
installed underground due to earth moving operations at the SWMU, a large magnet will
be placed in the roadway box so that it can be easily found.

The monitoring well protective casings will be marked with the well number using metal
stamps, a metal plate pop riveted to the steel casing, not to the cover, or paint on the pipe,
not the cover. The well number will be painted on the roadway box cover and etched on
a metal tag on the locking cap inside the roadway box. The details of well installation will

be recorded.

If required, shallow bedrock wells will be installed in the following manner. The shallow
bedrock wells will be installed using a drilling rig equipped with 4.25 or 6 1/4-inch I.D.
hollow stem augers, a 5 7/8-inch roller bit, and HQ size coring equipment. The shallow
bedrock wells will be double cased. Figure A-6b illustrates typical shallow bedrock well
details. At each location a 4-inch steel casing will be installed approximately 3-4 feet into
the competent shale using hollow stem augers and a roller bit. The 4-inch steel casing will
be installed with a 2-foot bentonite seal at its base and the annular space between the 4-inch
casing and the borehole grouted to the surface and allowed to set for a minimum of 48
hours. Next, an HQ size coring bit and core barrel will be used to advance the hole from
0 to 10 feet into competent shale (Figure A-7). During coring, potable demonstrated
analyte-free water will be pumped into the corehole to serve as a lubricant and also to
remove the fine rock flour and shale chips from the hole. The water will be recirculated
into the hole after passing through a steel bath with several baffles to contain most of the
rock flour and shale chips, preventing them from being reintroduced into the corehole. The
PV C monitoring wells will be installed in the O to 20 foot zone of the competent shale using
similar techniques to those described previously for the overburden wells. The filter pack
and grout materials for bedrock wells will be installed using a tremie system or a pump

system.

In the event that deep bedrock wells (i.e., well clusters) are necessary they will be installed
in the following manner. The deep bedrock wells will be installed using a drilling rig
equipped with 4.25 or 6.25-inch I.D. hollow stem augers, 5-1/2-inch roller bit and HQ size
rock coring equipment. The borehole will be advanced through the overburden using a
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hollow stem auger, and into the bedrock using a 5-1/2-inch roller bit and HQ size rock
coring equipment. To reduce the potential short circuiting between shallow and deep
bedrock monitoring wells, an unscreened, vertical zone of 20 feet will be left between the
wells so that they each monitor discrete zones. The deep wells will be triple cased. At each
well location 6-inch inner diameter steel surface casing will be set approximately 3-4 feet
into the competent shale using hollow stem auger techniques. The 6-inch steel casing will
be installed with a 2-foot bentonite seal at its base and the annular space between the casing
and borehole grouted and allowed to set a minimum of 48 hours before drilling is resumed.
Next, a 5 1/2-inch roller bit will be used to penetrate the 0-10 foot zone of the competent
shale, a zone already screened by the shallow bedrock wells previously described. A 4-inch
steel casing will be installed in this hole with a 2-foot bentonite seal at the base and the
annular space between the 4-inch and 6-inch steel casings will be grouted to the ground
surface. The grout will be allowed to set for 48 hours before the next drilling phase. The
next phase of drilling will involve a combination of rock coring and constant head packer
testing in 10 foot intervals of shale. Each 10 foot interval below the 4-inch steel casing will
be cored in 5-foot intervals using an HQ size drill bit and core barrel. During coring, the
core hole will be lubricated with water as previously described for the shallow bedrock
wells. When the 10 foot interval has been cored, the conductivity of the interval will be
determined using a constant head packer test. If the test shows the interval meets the
minimum acceptable conductivity (> 1 x 10° cm/s), a well will be installed at this depth.
If the conductivity for the interval is less than 1 x 10 cm/s, then another 10 foot interval
will be cored and tested. Coring and packer testing will continue in 10-foot intervals until
a hydraulic conductivity value greater than 1 x 10® cm/s is encountered or until a total
depth of 100 feet is attained. If a depth of 100 feet is reached, the 10 foot zone with the
highest conductivity will be screened. The proximity (i.e., depth) of the well screen relative
to potential sources of contamination will also be considered when placing the well screen.
Any open core hole below the proposed well screen interval will be grouted and allowed to
set for 48 hours prior to well installation. The filter pack and grout materials for bedrock
wells will be installed using a tremie system or a pump system.

All shallow and deep bedrock monitoring wells will be provided with an expandable locking
well cap, a locking steel protective casing and concrete pad. Bedrock wells that consist of
a protective casing stick up shall also have 3 protective ballards installed around their
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perimeter as described previously in the overburden wells installation procedure. All water
used in the drilling process will be containerized in 55-gallon drums.

The details of the borings will be recorded on the Overburden Boring Report Form shown
previously as Figure A-2. Details of the well installation will be recorded on the
appropriate form shown as Figures A-8 to A-11.

Microwells Installation will be performed to rapidly establish the extent of groundwater
contamination by collecting numerous groundwater samples for field screening purposes.
The data from the microwells will influence the location of monitoring wells. Microwell
installation is to be used on sites where the depth to groundwater is less than 5 feet from the

ground surface; this is commonplace at SEDA.

The microwells will consist of hollow AW drilling rods with a penetrometer point on the
end that is advanced to a depth of 5.0 feet. Then the rod will be retracted 1.0 foot to
allowing the point to fall out of the coupling, and groundwater to enter the AW rod through
hydrostatic equilibration. Once the microwell has been installed it will be allowed to stand
until the groundwater level has equilibrated. During equilibration, the microwells will be
capped to prevent any precipitation from entering the well. The water level in the well will
be measured prior to sampling. Sampling procedures are described in Section 3.6.5 of
Appendix A.

3.6 MONITORING WELL DEVELOPMENT AND SAMPLING

_3.6.1 Objectives

The purpose of this task is to remove sediment and fines from the well and surrounding soil
so that a representative sample of the groundwater can be obtained.

3.6.2 Monitoring Well Development

The development of monitoring wells will be performed 2 to 7 days after well installation
and at least 7 days before well sampling and water elevation monitoring activities.
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OVERBURDEN MONITORING WELL
COMPLETION REPORT & INSTALLATION DETAIL

PROTECTIVE RISER COMPLETION

“ WELL #:

ENGINEERING-SCIENCE, INC. CLIENT:
PROJECT: PROJECT NO:
L OCATION: INSPECTOR:
CHECKED BY:
DRILLING CONTRACTOR: POW DEPTH:
DRILLER: INSTALLATION STARTED:
DRILLING COMPLETED: INSTALLATION COMPLETED:
BORING DEPTH: SURFACE COMPLETION DATE:
DRILLING METHOD(S): COMPLETION CONTRACTOR/CREW:
BORING DIAMETER(S): BEDROCK CONFIRMED (Y/N?)
ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION:

PROTECTIVE SURFACE CASING:

DIAMETER: LENGTH:
RISER:
TR: TYPE: DIAMETER: LENGTH:
SCREEN: SLOT
TSC: TYPE: DIAMETER: LENGTH: SIZE:
POINT OF WELL: (SILT SUMP)
TYPE: BSC: POW:
GROUT:
TG: TYPE: LENGTH:
SEAL: TBS: TYPE: LENGTH:
SAND PACK: TSP: TYPE: LENGTH:
SURFACE COLLAR:
TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE:
CENTRALIZER DEPTHS
DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4:
COMMENTS:

*ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE

SEE PAGE 2 FOR SCHEMATIC

HAENG\SENECA\GENERIC\APPDND.A/OBSUDT. WK1
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OVERBURDEN MONITORING WELL
PROTECTIVE RISER INSTALLATION DETAIL

ENGINEERING—SCIENCE, INC. CLIENT: WELL #:
DATE:
TPC DEPTH ELEV.
TR —]
x x x X
DESCRIPTION X X X X X X X X X X PIN —|
(FROM BORDNG L0G) |DEPTH| X x x x x x x x X X X X X xXfx x
X X X X X X X b— = X X X X X X X
Wxx X X X X X
SCHEMATIC % x
TBS
TSP
TSC
BSC
POW
BEDROCK BOV
BOD

* NOT TO SCALE
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OVERBURDEN MONITORING WELL

COMPLETION REPORT & INSTALLATION DETAIL
ROADWAY BOX - SURFACE COMPLETION

ENGINEERING-SCIENCE, INC. ‘ CLIENT:

WELL #:
PROJECT: PROJECT NO:
 OCATION: INSPECTOR:
CHECKED BY:
DRILLING CONTRACTOR: POW DEPTH:
DRILLER: INSTALLATION STARTED:
DRILLING COMPLETED: INSTALLATION COMPLETED:
BORING DEPTH: SURFACE COMPLETION DATE:
DRILLING METHOD(S): COMPLETION CONTRACTOR/CREW:
BORING DIAMETER(S): BEDROCK CONFIRMED (Y/N?)
ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION:

PROTECTIVE SURFACE CASING:

DIAMETER: LENGTH:
RISER:
TR: TYPE: DIAMETER: LENGTH:
SCREEN: SLOT
TSC: - TYPE: DIAMETER: LENGTH: SIZE:
POINT OF WELL: (SILT SUMP)
TYPE: BSC: POW:
GROUT:
TG: TYPE: LENGTH:
SEAL: TBS: TYPE: LENGTH:
SAND PACK: TSP: TYPE: LENGTH:
SURFACE COLLAR:
TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE:
CENTRALIZER DEPTHS
DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4:
COMMENTS:

* ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE

SEE PAGE 2 FOR SCHEMATIC
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OVERBURDEN MONITORING WELL
ROADWAY BOX INSTALLATION DETAIL

ENGINEERING—SCIENCE, INC. CLIENT: WELL #:
DATE:
DEPTH ELEV.
TPC
X K X
CRIPTI X X X X kK X X X X —
DES ON X X X X X X X H X X X XEX X & PTg‘___
mmm)nmxxxxxxxx X X X X X X X X
X X X X X X X X X X X X
STRATA X X X X x X
SCHEIATIC\T L] TG

TBS

TSC

BSC
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BOD
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BEDROCK MONITORING WELL

COMPLETION REPORT & INSTALLATION DETAIL
PROTECTIVE RISER COMPLETION

ENGINEERING-SCIENCE, INC. | CLIENT: | WELL #:
PROJECT: PROJECT NO:
LOCATION: INSPECTOR:
CHECKED BY:
DRILLING CONTRACTOR: POW DEPTH:
DRILLER; OUTER CASING INSTALLATION:
DRILLING COMPLETED: INNER CASING INSTALLATION:
DEPTH TO BEDROCK: SURFACE COMPLETION DATE:
BORING DEPTH: COMPLETION CONTRACTOR/CREW:
DRILLING METHOD(S): CORE TYPE/SIZE:
BORING DIAMETER(S): FOOTAGE CORED:
ASSOCIATED SWMU/AQC: ESTIMATED GROUND ELEVATION:
PROTECTIVE CASING:
DIAMETER: LENGTH:
OUTER CASING:
TC: TYPE: DIAMETER: LENGTH: POC:
RISER:
TR: . TYPE: DIAMETER: LENGTH:
SCREEN: SLOT
TSC: TYPE: DIAMETER: LENGTH: SIZE:

POINT OF WELL.: (SILT SUMP)

TYPE: BSC: POW:
GROUT:
OUTER TG: TYPE: LENGTH:
INNER TG: TYPE: LENGTH:
SEAL: TBS: TYPE: LENGTH:
SAND PACK: TSP: TYPE: LENGTH:

SURFACE COLLAR:

TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE:

CENTRALIZER DEPTHS
DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4:

COMMENTS:

* ALL MEASUREMENTS REFERENCED TO GROUND SURFACE

SEE PAGE 2 FOR SCHEMATIC
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PROTECTIVE RISER — INSTALLATION DETAIL

BEDROCK MONITORING WELL

ENGINEERING—SCIENCE, INC. CLIENT: WELL #:
DATE: TPC DEPTH EIEV.
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BEDROCK MONITORING WELL

COMPLETION REPORT & INSTALLATION DETAIL

ROADWAY BOX - SURFACE COMPLETION

SEE_PAGE_2 FOR SCHEMATIC

ENGINEERING-SCIENCE, INC. J CLIENT: WELL #:
PROJECT: PROJECT NO:
 OCATION: INSPECTOR:
CHECKED BY:
DRILLING CONTRACTOR: POW DEPTH:
DRILLER: OUTER CASING INSTALLATION:
DRILLING COMPLETED: INNER CASING INSTALLATION:
DEPTH TO BEDROCK: SURFACE COMPLETION DATE:
BORING DEPTH: COMPLETION CONTRACTOR/CREW:
DRILLING METHOD(S): CORE TYPE/SIZE:
BORING DIAMETER(S): FOOTAGE CORED:
ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION:
PROTECTIVE CASING:
DIAMETER: LENGTH:
OUTER CASING:
TC: TYPE: DIAMETER: LENGTH: POC:
RISER:
TR: TYPE: DIAMETER: LENGTH:
SCREEN: SLOT
TSC: TYPE: DIAMETER: ____ LENGTH: SIZE:
POINT OF WELL: (SILT SUMP)
TYPE: BSC: POW:
GROUT: _
OUTER TG: TYPE: LENGTH:
INNER TG: TYPE___ LENGTH:
SEAL: TBS: TYPE: LENGTH:
SAND PACK: TSP: TYPE: LENGTH:
SURFACE COLLAR:
TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE:
CENTRALIZER DEPTHS
DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4:
COMMENTS:

* ALL MEASUREMENTS REFERENCED TO GROUND SURFACE

HAENG\SENECA\GENERIC\APPEND.A\BRKRBDT.WK3

FIGURE A-11



BEDROCK MONITORING WELL

ROADWAY BOX COMPLETION DETAIL

ENGINEERING—SCIENCE, INC. CLIENT: WELL #:
DATE:
DEPTH ELEV.
TPC
~ X x
X X X X X X x X ]
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If necessary, access routes and sampling work areas where UXOs are potentially present
will be searched by UXO personnel prior to monitoring well development and sampling
operations (boundaries of the access routes will have been previously marked with orange
survey flags). All UXOs located during the search operation will be flagged with yellow
survey markers. In areas heavily contaminated by UXOs or UXO components, well
development and groundwater sampling could be performed by UXO personnel.

Development of wells will be accomplished by light surging and removal of water with a
bailer followed by pumping with peristaltic pump. Water will not be added to the well to
aid in development. All development equipment will be decontaminated prior to use in each
well. The decontamination procedures for downhole development equipment and the bailer
are provided in Section 4.4 of this appendix.

As the wells may be slow to recharge due to the low permeability of the formation, surging
and overpumping may need to be performed numerous times on each well, with complete
recharge between each episode. Every attempt will be made to remove excessive turbidity
from the wells because high turbidity can result in elevated metal concentrations detected
in the groundwater. A well development report will be completed, as shown on Figure A-
12, Well Development Report.

3.6.3 Development Criteria

Each monitoring well will be developed to assist in ensuring the collection of representative
groundwater samples. The criteria for determining if the well has been properly developed
is based upon the guidance provided by the NYSDEC, TAGM #HWR-88-4015. This
guidance document specifies an upper level of allowable levels of turbidity in groundwater
from monitoring wells which is considered acceptable for determining the water quality of
metals in the aquifer. This policy does not apply to surface waters.

The development procedure consists of light surging with a surge block for 2 to 5 minutes,
with periodic removal of water using a bailer. The diameter of the surge block will be
slightly smaller than the well diameter. The light surging is performed to remove any silt
and clay "skin" that may have formed on the borehole wall during drilling. After surging,
the water in the well is to be removed using a peristaltic pump (or similar pump) at a rate
of between 1.5 and 3 liters per minute. At the end of the development process, the water
will be removed at a minimum rate of 0.1 liter per minute. The low flow rate of water
removal from the well is to allow for development of the well and the surrounding
formation by removing some silt and clay, while not creating an influx of large amounts of
silt and clay, which are major components of the till.
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WELL DEVELOPMENT REPORT

ENGINEERING-SCIENCE, INC. CLIENT: WELL #:
PROIJECT : DATE:
LOCATION: PROJECT NO. :
DRILLING METHOD (s): INSPECTOR:
PUMP METHOD (s): CONTRACTOR:
SURGE METHOD (s): CREW:
INSTALLATION DATE: START DEVELOPMENT DATE:
END DEVELOPMENT DATE:
WATER DEPTH (TOC): ft INSTALLED POW DEPTH(TOC): ft
WELL DIA. (ID CASING): ft MEASURED POW DEPTH(TOC): ft
BORING DIAMETER: ft SILT THICKNESS: ft
POW AFTER DEVELOPMENT: ft
DIAMETER FACTORS (GAL/FT):
DIAMETER (IN): 2 3 4 5 7 8 9 10 11 12
GALLONS/ FT: 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87
STANDING VOLUME INSIDE WELL = WATER COLUMN X WELL DIAMETER FACTOR = GAL.= A
STANDING WATER IN ANNULAR SPACE =
WATER COL. BELOW SEAIL{ft) X (BORING DIAM. FACTOR - WELL DIAM. FACTOR) X 0.3 = GAL.=B
SINGLE STANDING WATER VOLUME = A+ B = i GAL.=C
MINIMUM VOLUME TO BE REMOVED = 5XC it iiiea e GALS.
START END ELAPSED GALLONS
ACTIVITY TIME TIME TIME REMOVED pH CONDUCTIVITY TEMP COLOR OTHER
TOTALS/FINAL |
COMMENTS:
HAENG\SENECA\GENERIC\APPEND.A\WELLDEV.WK3 FIGURE A-12
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Prior to the beginning of well development, any water lost during the drilling process will
be removed. Development operations shall be performed until the following primary

conditions are met:

Water samples will have the lowest possible NTUs (preferably < 50 NTUs); and
2. The temperature, specific conductivity and pH of the well water vary by no more than
10 percent over 2 consecutive readings. Readings will be conducted for each well

volume.

In addition to meeting the above primary conditions, removal of at least three well volumes
of water from the well is a secondary condition that should be met if the well will allow.
If not, remove as much water as necessary to meet the primary conditions, but at least one

well volume.

Temperature, specific conductivity and pH will be measured in the field. A nephelometer
will be used to measure turbidity. The instruction manuals for these instruments will be
kept with the instruments in the field.

3.64 Well Survey

The locations and elevations of all existing and newly installed monitoring wells must be
surveyed to obtain their location which is then plotted on a map in the hydrogeologic report.
The location of each well will be tied to the New York State coordinate system. The
ground surface elevation, the top of the monitoring well riser pipe and the top rim of the
protective steel casing (with the top open) must be accurately measured to the nearest one-
hundredth of a foot. The elevation of the riser pipe will be made at a notch cut into the lip
of the pipe. The plug or cap covering the well will be removed for this measurement. Well
survey procedures are described in Section 4.16 of the Work Plan.

3.6.5 Groundwater Sampling Procedures and Analyses

This section describes the groundwater sampling procedures for monitoring wells and
microwells, according to the Draft SOP titled Groundwater Sampling Procedure, Low Flow
Pump Purging and Sampling (EPA, May 15, 1995). The entire text of the draft SOP is
included as Attachment A-3.

Page A-56
fune, 1995 K:ASENECA\RIFS\GENERIC\APPENDIX. A



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

Prior to groundwater sample collection from monitoring wells, water levels in all wells will
be measured to the nearest one-hundredth of a foot as described in Section 6.1 of this
appendix. Down hole equipment will be decontaminated according to the procedures
outlined in Section 4.4, of this appendix.

A polyethylene ground cloth and 5-gallon bucket will be placed beneath all sampling
equipment during well purging and sampling to prevent the spread of contaminated
groundwater. Well purging will continue until the pH, temperature, and specific
conductivity are observed to vary less than 10% over 3 consecutive readings and the water
sample is less than 50 NTUs as described in Section 3.6.3 of this appendix.

Because past high turbidities in the purge and sampling water in monitoring wells at SEDA
are likely due to the turbulent, silt-producing surge of a Teflon bailer, a low flow purging
method has been developed. The wells shall be purged prior to sampling using a low flow
pump with a dedicated Teflon tube.

Sampling Procedure

Pumps, which will be used to purge and sample monitoring wells which have a 2.0 inch
I.D. or greater well casing, will be low flow centrifugal or bladder pumps constructed of
stainless steel or teflon. The pumps will not be dedicated or permanently installed in the
wells. Peristaltic pumps may be used only for inorganic sample collection specified in
Section II of this SOP.

1. Pump, safety cable, tubing and electrical lines will be lowered slowly into the well to
a depth corresponding to the center of the saturated screen section of the well. The
pump intake must be kept at least two feet above the bottom of the well to prevent
mobilization of any sediment or NAPL present in the bottom of the well.

Importantly, if a gas-powered generator is used to drive the pump motor or controller,
the generator must be placed, at a minimum of 25 feet downwind of the well to limit
the incidence of cross-contamination during sampling.

2. Measure the water level again with the pump in well before starting the pump. Start
pumping the well at 200 to 500 milliliters per minute. All flow rates will be measured
using a graduated cylinder and a wrist watch or stop watch. Ideally, the pump rate
should cause little or no water level drawdown in the well (less than 0.3 ft. and the
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water level should stabilize). The water level should be monitored every three to five
minutes (or as appropriate) during pumping. Care should be taken not to cause pump
suction to be broken, or entrainment of air in the sample. Record pumping rate
adjustments and depths to water. Pumping rates should, if needed, be reduced to the
minimum capabilities of the pump to avoid pumping the sell dry and/or to ensure
stabilization of indicator parameters. If the recharge rate of the well is very low
purging should be interrupted so as not to cause the drawdown within the well to
advance below the pump. However, a steady flow rate should be maintained to the
extent practicable. Sampling should commence as soon as the volume in the well has
recovered sufficiently to permit collection of samples. In some very low-yielding
formations it may not be possible to sample with minimal drawdown even using low
pumping rates. In the past, these wells have been pumped to dryness and sampled as
soon as they recovered sufficiently. However, this approach has several problems
including the potential for significant loss of volatiles due to cascading through the
dewatered sand pack. Recent recommendations from the Dallas Ground-water Sampling
Workshop suggest that other methods such as lysimeters may be more appropriate for
sampling low permeability formations.

3. During purging of the well, monitor the field indicator parameters (turbidity,
temperature, specific conductance, pH, etc.) every three to five minutes (or as
appropriate). The well is considered stabilized and ready for sample collection once all
the field indicator parameter values remain within 10% for three consecutive readings,
however, the following criteria shall be used for pH, conductivity, DO, Eh and
turbidity. Three successive readings must be within +3% for conductivity, and +10%
for dissolved oxygen and Eh, and 5 NTUs for turbidity. The variability within each
water quality indicator parameter is the current recommendation out of the EPS Office
of Research and Development and has been adopted by Region II. If the parameters
have stabilized, but the turbidity is not in the range of the 50 NTU goal, the pump flow
rate should be decreased to no more than 100 ml/min. Measurement of the indicator
parameters for DO and Eh must be obtained using a flow through cell in a manner in
which the sample is not exposed to air prior to the measurment. Other parameters may
be taken in a clean container, such as a glass beaker. The order of equilibration for
each water quality indicator parameter should be pH, temperature, and specific
conductance, followed by oxidation-reduction potential, dissolved oxygen and turbidity.
However, it should be noted that temperature and pH, while often used as equilibration
indicators are actually quite insensitive in terms of distinguishing between formation

water and stagnant casing water.
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4. The actual sampling flow rate for volatiles must be accomplished with a gradual
reduction in the flow rate down to 100 milliliters per minute and sustained hydraulic
head pressure within the sampling tube. A gradual reduction in association with
sustained hydraulic head pressure will minimize aeration, bubble formation, turbulent
filling of sample bottles, and loss of volatiles due to extended residence time in the
tubing. Hence, this coincides with the USEPA Region II Quality Assurance Manual
(October 1989) and the RCRA Groundwater Monitoring Technical Enforcement
Guidance Document (OSWER Directive #9950.1, September 1986), which states that
when collecting samples where volatile constituents are of concern using a bladder
pump, pumping rates should not exceed 100 milliliters per minute (mls/min). If
problems are encountered trying to maintain a uniform 100 mls/min flow rate during
sampling, the inside diameter (I.D.) of the sampling tube will be reduced as it reaches
the well head to ensure hydraulic head pressure is maintained. A reducer coupling (0.5
inch to 0.25 inch) will be installed approximately six feet from the actual sample port.
Proper fitting installation, including the use of teflon tape, will eliminate connection

problems.

The sample discharge for all other analytical parameters can be a continuous flow of up
to 500 milliliters per minute. To decrease the sampling collection time for other
parameters a 0.5-inch coupling and tubing should replace the reducer coupling and 0.25-
inch tubing. Therefore, a stoppage in flow could occur after the collection of volatile
organic samples in order to change the coupling/tubing.

During sampling, drawdown of the static water column level will be minimal.

5. After purging the well, the sampling team will change to new outer gloves for sample
collection. Groundwater samples collected for volatile analyses will be collected first,
before any of the other parameters of interest and will be obtained in a manner that will
minimize the loss of volatile compounds. VOCs samples will be collected first and
directly into prepreserved sample containers. All sample containers should be filled by
allowing the pump discharge to flow gently down to the inside of the container with
minimal turbulence.

Samples requiring pH adjustment will have their pH checked to assure that the proper
pH has been obtained. For VOC samples, this will require that a test sample be
collected to determine the amount of preservative that needs to be added to the sample
containers prior to sampling.
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The groundwater sampling order is as follows: 1) volatile organic compounds, 2) total
metals 3) semivolatile organic compounds, 4) total metals (prepreserved), 5) herbicides,
6) pesticides and PCBs, 7) explosives, 8) phenols, 9) cyanide, 10) sulfate and chloride,
11) nitrate and ammonia, and 12) radionuclides. Groundwater samples will be collected
with the required quality assurance/quality control (QA/QC) samples, then transmitted
to the laboratory for chemical analysis in accordance with the Chemical Data
Acquisition Plan (CDAP).

5. Collection of filtered samples is not recommended. The results of filtered samples are
useful only for the evaluation of filtering techniques as a treatment component. If
filtered metal samples are to be collected, the use of an in-line filter is preferred. A
high pressure, in-line 0.45 um particulate filter will be pre-rinsed with approximately
400 ml of deionized water and attached to the discharge end of the pump’s tubing.
After the sample is filtered, it must be preserved immediately.

6. As each sample is collected, the sample will be labeled. All samples requiring cooling
will be placed into an ice cooler maintained at 4°C for delivery to the laboratory.

After collection of the samples, the pump’s tubing shall be properly discarded or
dedicated to the well for re-sampling (by hanging the tubing inside the well),
decontaminated or properly discarded.

7. Measure and record well depth.
8. Secure the well.

Samples will be preserved and packed in ice for shipment to the laboratory as described in
Sections 4.3.4.4 and 5.0 of this appendix. Data regarding groundwater sample collection
will be recorded on the Sampling Record form for groundwater (Figure A-13). Chain-of-
Custody records will be maintained as described in Section 5.3.2 of this appendix.

Decontamination

Sampling equipment will be decontaminated prior to used and following sampling of each
well. Pumps will not be removed between purging and sampling operations. The pump
(including support cable and electrical wires which are in contact with the sample) will be
decontaminated by one of the procedures listed below.
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ver. 08/29/95

PARSONS ENGINEERING - SCIENCE, INC. ”CLIENT: ACOE ” WELL #:
PROJECT: RIUFS FIELD INVESTIGATION PROGRAM DATE:
LOCATION: SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY INSPECTORS:
PUMP #
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) BLADDER #
REL. WIND GROUND / SITE
Date TIME TEMP WEATHER HUMIDITY DIRECTION SURFACE MONITORING
(24 HR) (APPRX) (APPRX) (GEN) (0 - 360) CONDITIONS INSTRUMENT SERIAL NO.
WELL DIAMETER FACTORS STANDING WATER VOLUME =
DIAMETER (INCHES): 1 1.5 2 3 4 5 6 7 8 9 10 WELL DIAMETER FACTOR * WATER COLUMN
GALLONS / FOOT: 0041 0092 0163 0367 0654 102 147 200 261 330 587
DEPTH DEPTH WELL ‘WELL ‘WELL
POW TOP OF DEV. DEV. DEV.
HISTORIC DATA (TOC) SCREEN TURBIDITY pH SPEC. COND
CALCULATED DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STANDING WATER INTAKE TIME
WELL SITE (OPENING WELL) ‘WATER. LEVEL VOL. (GAL) {DEPTH[TOS + 2 ft)
RADIATION SCREENING PUMP PRIOR TC —IPUMP AFTER
DATA SAMPLING (cps) SAMPLING (cpe)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
DATE TIME PUMPING CUMULATIVE VOL TEMPERATURE SPEC. COND DISSOLVED TURBIDITY
(min) RATE (L/min) (GALLONS) © (umhos) pH Eh OXYGEN NTU)
Figure A-13
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SAMPLING RECORD - GROUNDWATER

PARSONS ENGINEERING - SCIENCE, INC. ”CLIENT: ACOE " WELL #:
SAMPLING TAL/ PRESERYV. BOTTLES SAMPLE NO. TIME CHECKED BY/

ORDER COUNT/ VOLUME TYPE DATE
1 VOA 2/ 40 ml G. vial
1A 524.2 2 X 240ml G. vial
2 svoc 21L G. Amber
3 HERB 21L G. Amber

PEST/
4 PCB 21L G. Amber
5 METALS + Si /1L P ]
6 CN /1L P
7 TPH Vil G
8 Hardness
9 TDS
10 CcoD
11 SULFIDE 1/500 ml G

CATIONS

12 K, Mn, Mg, Fe, Na /1L G. Amber
13 ANIONS /1L P
14 AMMONIA V1L P or G

GROSS
15 ALPHA/BETA 1/ 1 Gallon P

QA/QC BOTTLE COUNTS ARE TRIPLED IF MS/MSD SAMPLES ARE COLLECTED

QA/QC DUPLICATE SAMPLE COLLECTED?
Duplicate Sample Name:
MRD Sample Name:
QA/QC rinsate sample name:
MATRIX SPIKE sample collected?
INVESTIGATION DERIVED WASTE (IDW):

IDATE:
YOLUME:
DRUM NO.

Figure A-13
ver. 08/29/95 hAENG\SENECA\FORMS\GWSPL.WK4



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT

PROCEDURE 1
Steam clean the outside of the submersible pump.

Pump hot water from the steam cleaner through the inside of the pump. This can be
accomplished by placing the pump inside a three or four inch diameter PVC pipe with end
cap. Hot water from the steam cleaner jet will be directed inside the PVC pipe and the
pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped
from the PVC pipe through the pump and collected into another container. Note: additives
or solutions should not be added to the steam cleaner.

Pump five gallons of non-phosphate detergent solution through the inside of the pump.
Pump tap water through the inside of th epump to remove all of the detergent solution.
Pump distilled/deionized water through the pump.

*Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS,
the motor collant chamber contains water and potential contaminants from prior usage.
Therefore, to avoid cross contamination, the coolant fluid must be removed and replaced.
See manufacturers installation and operating instructions for further details.
PROCEDURE 2

The decontaminating solutions can be either be pumped from buckets through th epump or
the pump can be disassembled and flushed with the decontaminating solutions. It is
recommended that detergent and isopropyl alcohol used in the decontamination process be
used sparingly and water flushing steps be extended to ensure that any sediment trapped in
the pump is flushed out. The outside of the pump and the electrical wires must be rinsed
with the decontaminating solutions, as well. The procedure is as follows:

Flush the equipment/pump with potable water.

Flush with non-phosphate detergent solution (five gallons).

Flush with tap water to remove all of the detergent solution.
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Flush with distilled/deionized water.

Flush with isopropyl alcohol.

Flush with distilled/deionized water.

*Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS,
the motor collant chamber contains water and potential contaminants from prior usage.

Therefore, to avoid cross contamination, the coolant fluid must be removed and replaced.
See manufacturers installation and operating instructions for further details.
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Sampling of microwells will be performed to collect groundwater samples for field screening
analysis. Microwells will be allowed to equilibrate prior to sampling. The water level in
the well will be monitored during equilibration. The well will be sampled within three
hours of installation. Once equilibrated, the well will be sampled by lowering a Teflon tube
into the well (i.e., through the center of the AW drilling rod) and into the water. Then, the
top of the tube will be plugged to that when the tube is raised water is retained

in the tube. The water will then be transferred to a 40 ml amber glass vial for headspace

analysis for volatile organic compounds.

The headspace analyses will require 1 VOA vial with no HCL. These vials will only be
filled 1/2 full at the time of sampling. Therefore, before leaving for the field the half-way
mark on the vials should be established - this can be done by pouring 20 mls of water into
a vials and noting the level in the vial and then using this as a guide to mark the remaining
sample vials with tape or a scribed mark (don’t use the test vial for a sample). At the time
of sample collection, each of the vials should be filled to exactly the half-way mark.

Trip blanks for the headspace analyses are to consists of a VOA vial filled exactly 1/2 full
with demonstrated analyte-free water. This trip blank, as with the others, is filled at the
beginning of the day and follows the samples around during sampling, storage and shipping.
The headspace trip blank is not preserved with HCL.

The headspace samples will be chilled overnight in a cooler with a temperature blank VOA
vial. At this time the headspace samples should have their own chain of custody
documentation in place until they are analyzed. The next morning the samples will be
placed in a warm/hot water bath (use the water from the water cooler) until they warm up
to the temperature of the room (65-70 degrees F). Use the temperature blank VOA to check
the temperature of the samples. Add additional hot water as necessary to heat up the
samples. Note: do not immerse the tops of the sample vials in the water bath!!!!!. When
the samples have warmed to room temperature they should be removed from the bath and
shaken for 1 minute; remove the temperature blank from the bath and place it next to the
samples. After shaking, the samples should be placed on the lab bench and allowed to stand
for at least 1 minute prior to analysis - record the temperature of the temperature blank prior
to analysis of the samples (see below). The samples should be analyzed within the first few
hours of the morning. The temperature of the water samples will affect the amount of
VOCs in the gas phase above the water.
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The operator of the GC is responsible for completing the chain of custody documentation
for the headspace samples. Syringes and bulbs will be blanked as a routine. On the first
day only, a five-point calibration curve for the volatile compounds of interest will be
established using the standard. At the beginning of each day (or analysis session), with the
exception of the first day when a full calibration is performed, a two-point calibration will
be run and the response factors will be checked.

Sample analysis is to be performed by extracting gas from the headspace above the water
sample using a gas-tight syringe. Then exactly 1 ml of gas will be injected into the GC.
After the run is over, this will be repeated, two more times for the same sample. This will
provide a triplicate analysis for each sample. If dilution of the sample is required, reruns
will also be analyzed three times for confirmation of the results. Between each sample, one
standard (2 or 5 ppm) will be run to establish retention times for the compounds.

3.7 SURFACE WATER AND SEDIMENT SAMPLING

3.7.1 Objectives

The objective of this task is to obtain representative samples of surface water and sediment.
Generally, surface water and sediment samples will be obtained at the same location and
time.

For intermittent streams, surface water and sediment sampling will be scheduled and occur
during high flow conditions in order to assure that water is present for collection, as well
as to characterize stormwater runoff.

3.7.2 Surface Water Sampling Procedures

If necessary, access routes and sampling work areas where UXOs are potentially present
will be searched by UXO personnel prior to sampling surface water and sediment.
Boundaries of cleared access routes will be marked with orange survey flags. All UXOs
located during the search operation will be flagged with yellow survey markers.

In areas heavily contaminated by UXOs or UXO components, surface water and sediment
samples could be collected by UXO personnel.

Surface water sampling equipment will be decontaminated prior to use in accordance with
the procedures outlined in Section 4.4 of this appendix. Surface water samples will be
obtained from the designated locations shown in Section 4 of the Work Plan. The sampling
will be accomplished by using the following procedure:
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1.

Establish the exact location of each sampling station in the field. The sample site will
be noted on a site plan and marked in the field with flagging and a 4-foot wooden stake.
The stake will be labeled with the sample site number. ‘

At least one background surface water sample will be collected from each site.
Background steam surface water locations will be chosen so as to assure that the
location is not influenced by the site. Background sample locations will be in areas
beyond the influence of any drainage swales originating on the site and beyond the
influence of the effects of overland flow from the site, with a consideration for the
effects of local topography. The selection of background sample locations in drainage
swales with intermittent flow will be similar to that described above for streams.
However, in some instances the swales may originate on the site and collection of
background surface water samples from selected swales may not be feasible.

Measure the volatile organic vapors in the atmosphere above the water body with a PID
or OVM. If the concentration at breathing level is steadily elevated above background
levels, use appropriate health and safety equipment as described in the Health and Safety
Plan (Appendix B).

Collect the sample from the surface water body by immersing a clean beaker or the
sample bottle without preservatives. The sampling beaker should be completely
submerged in an inverted position and then turned in an upstream direction and allowed
to fill without collecting any surface debris. If bottles are used for sample collection,
a 45-degree angle should be used. Sampling will proceed from downstream locations
to minimize impacts associated with disturbance of sediments. If the sample is collected
by sampling personnel wading into the body of water, the sampler should approach the
sampling location from downstream and all parts of the sampler’s body should remain
downstream of the sample container during sample collection (wading will be avoided
if possible). Water samples will be analyzed as described in Section 4 of the Work Plan
and the Chemical Data Acquisition Plan (Appendix C).

Fill all appropriate sample containers (listed in Appendix C, Chemical Data Acquisition
Plan) directly or from the intermediate sample collection container, if necessary.
Collect any QA/QC samples that are required for this location.

Measure the following parameters by direct immersion of instrument probes into the
water body, if possible:
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1. Temperature,
2. pH, and
3. Specific conductance

If direct measurement is not possible, measure these parameters from water obtained
from a field sample container, separate from the analytical sample container. The
instruction manuals for these instruments will be kept with the instrument in the field.

6. Record all the field data on the Sampling Record form for surface water (Figure A-14).
Chain-of-Custody records will be maintained as described in Section 5.3.2 of this
appendix. Samples will be preserved and packed for shipment to the laboratory as
described in Sections 4.3, 4.4, and 5.0 of this appendix. Pertinent information includes

distance from shore and water depth.

3.7.3 Sediment Sampling Procedures

Obtaining sediment samples is normally not a difficult task unless sampling is being
conducted at great depth, in which case a boat and appropriate sampling device would be
necessary. There are no set procedures for the collection of representative samples of
stream sediments where the stream materials may be quite variable, i.e., coarse gravels to
fine clays. Therefore, care must be taken to obtain samples that will be representative of
the sediment materials present. Sampling will start at downstream locations and go
upstream to minimize disturbance of sediments. The sampler will approach the sample

location from downstream.

At least one background sediment sample will be collected from each site. Background
sediment locations will be chosen so as to assure that the location is not influenced by the
site. Background sample locations will be in areas beyond the influence of any drainage
swales originating on the site and beyond the influence of the effects of overland flow from
the site, with a consideration of the effects of local topography. The selection of
background sample locations in drainage swales with intermittent surface water flow will
be similar to that described above for streams. However, in some instances the swales may
originate on the site and collection of background sediment samples from selected swales

may not be feasible.
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Usually, very simple techniques are used to collect sediment samples. Most samples are
grab samples, which can be kept as individual samples or combined to form composite
samples. Sediment samples will be collected after the collection of surface water samples
and will be obtained from the top 6-inches of sediment. The following are some suggested
techniques for sediment sampling:

1. In small, low flowing streams or near the shore of a pond or lake, a Ponar sampler or
beaker can be used to grab sediments;

2. To obtain sediments from larger streams or further from the shore of a pond or lake,
a beaker made from the appropriate material can be clamped to a telescoping aluminum
pole. A Ponar sampler could also be used; and

3. To obtain sediments from rivers or in deeper lakes and ponds, a spring loaded sediment
dredge or benthic sampler can be used.

When sampling from large rivers, ponds, or lakes, it may be necessary to lay out a visual
or surveyed grid, if possible, then collect individual or composite samples from locations

within the grid.

All sediment samples collected, except those destined for volatile organic analysis, will be
homogenized prior to being placed into sample containers. Volatile organics samples will
not be composited.

All sediment samples will be described according to the "Standard Practice for Description
and Identification of Soils (Visual-Manual Method), a copy of which is included in
Attachment A-2 of this appendix.

All the field data will be recorded on the Sampling Record form for soil/sediment (Figure
A-4). Pertinent data includes distance from shore, water depth, and depth range over which
the sample was collected. Chain-of-Custody records will be maintained as described in
Section 5.3.2 of this appendix. Samples will be preserved and packed for shipment to the
laboratory as described in Sections 4.3, 4.4, and 5.0 of this appendix.
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3.8 SOIL GAS SURVEY

3.8.1 Objectives

Soil gas surveys are performed to evaluate the potential volatile organic compounds in the
soil or in the groundwater. The soil gas survey will allow a delineation of the source areas,
which may be contributing to groundwater contamination.

3.8.2 Explanation Of Method

The method involves extracting a small representative sample of soil gas through a hollow
steel probe driven a few feet into the ground and analyzing the gas for the presence of
volatile contaminants. The presence of contaminants in the soil gas provides a strong
indication that there is a source of volatile organics either in the soil near the probe or in
the groundwater below the probe. The soil gas analysis is performed in the field with a
portable gas chromatograph so that sample loss does not occur due to shipment off-site.
The analytical results are available immediately and can be used to help direct the

investigation.

Soil gas analysis is used as a screening tool for rapidly identifying contaminant sources in
soils and, in some cases, delineating groundwater contamination plumes. In soils above
groundwater contamination plumes, the expected soil gas concentrations will be much less
than those concentrations which would be expected for source soils. The soil gas program
described in this workplan will identify areas where volatile organics range in concentration
between 0.5 to 100 ppm. These concentrations will indicate the presence of source
materials (i.e., soils saturated with solvents). These soils constitute a continual sink for

groundwater impacts.
The soil gas evaluation program involves three essential elements. These are:

1. Soil Gas Sampling
2. Analytical Support
3. Data Interpretation
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3.8.3 Soil Gas Sampling

1.

A 1.75-inch, outer diameter, steam-cleaned, hollow hardened carbon steel drilling rod
(AW) is driven approximately 5 feet below the ground surface using a drilling rig
equipped with standard drilling equipment. The steel drilling rod is fitted with a
penetrometer point on the tip (Figure A-15).

Once the desired depth of penetration is reached, the drilling rod is withdrawn
approximately 6 inches which allows the penetrometer point to dislodge from the rod
and creates a void space through which soil gas can be extracted. A metal rod is
inserted into the hollow drilling rod to ensure that the penetrometer point has been
dislodged. If necessary, the point is knocked out with the metal rod. ‘

Bentonite is packed at the ground surface around the probe to prevent influx of
atmospheric air into the sample probe.

The hollow drilling rod exposed above the land surface is fitted with a coupling
containing both evacuation and sampling ports. Teflon tape will be used on the threads
connecting the coupling to the hollow drilling rod to prevent infiltration of surface gases

into the sampling port.

The probe is purged by creating a slight negative pressure with an air sampling pump
through a latex evacuation line to ensure that the gases flowing through the hollow
drilling rod are representative of soil gases. Samples of soil gas are collected prior to
contact with any tubing or pumps.

The effluent gas from the air sampling pump will be monitored with a hand held vapor
monitor, such as the HNU PI101. The gas sample will be collected immediately if the
effluent monitoring indicates an increase in the concentration of volatiles. Gas samples
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