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. Subject: Technical Memorandum Regarding institutional Controls for Operable Unit 9 .

Area A Soils, Surface Water, and Sediment (Operable Unit 9 or OU-9)
Former Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

Enclosed please find the technical memorandum supporting the selection of institutional controls
for the OU-9 Record of Decision (ROD). The memo explains the rationale for placing and
establishing land use, erosion control, and excavation control restrictions on the Area A property.
This memorandum will be placed in the Administrative Record for the Site.

Please contact me if you have any questions or comments.

Sincerely,

.
7, ,

WJCMWW

Neil Teamerson -

Project Coordinator
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Michael Fohner (NAVFACENGCOM)
April Flipse (PADEP)
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ENCLOSURE

DEVELOPMENT OF INSTITUTIONAL CONTROLS
AREA A SOILS, SURFACE WATER, AND SEDIMENT (OPERABLE UNIT 9)
June 2)2, 2000 :

1. Introduction

The selected remedy for Area A soil, surface water, and sediment (OU-9) calls for institutional
controls to prevent construction or excavation activities which may allow Area A soil contaminants
‘to migrate to the stream. Construction and excavation controls will be implemented through deed
restrictions and/or covenants. In addition, surface water and sediment will be periodically
monitored to identify any changes in stream conditions, to determine the cause of any impacts of
concern, and to assess the nature of any nebessary actions. In addition, deed restﬁctions will be

implemented to prevent non-industrial use of Area A soils.

Based on the risk aésessment, Area A soils present a potential threat to ecological receptors if
allowed to migrate to surface water (i.e., an unnamed tributary of Little Néshaminy Creek), and
Area A stream sediment presents a potential significant risk to environmental receptors. In this
case, the objectives of the remedial action posed by Area A‘sediments are to prevent migration of -
Area A soils to surface water and to mitigate any unacceptable risks posed by sediment to
environmental receptors. In addition, while residential use of Area A soils is not reasonably
anticipated, measures should be taken to ensure Area A soils are not used for non-industrial
purposes (e.g., recreational use, residential use, child day care facility, school, medical clinic, and

nursing home).

The institutional controls for OU-9 consist of several components, including

e Land Use Controls: Institutional controls in the form ofdeed restrictions prohibiting non-industriai
use of the Area A parcel. The deed restrictions will be included in the deed(s) entered into for
transfer of property from the Navy to the next property owner.

e Erosion Controls: Institutional controls in the form of deed restrictions tb ‘ensure pérmanent
maintenance of erosion controls for Site 2. The erosion controls will ensure that surface soils
exceeding concentrations protective of sediment quality do not migrate to the unnamed tributary.

o Excavation Controls: Institutional controls in the form of deed restrictions to require prior

approval by the Navy and/or EPA of any plans for excavation within specified portions of Area A
where subsurface soils exceed concentrations protective of sediment quality.
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ENCLOSURE

This technical memorandum discusses the specific focations within Area A where these controls

apply and how these locations were identified.

2. . Land Use Controls

The area identified for land use controls within Area A is shown in Figure 1. This area was
determined based on interpretation of historicél aerial photographs showing possible disposal '
activities and the results of the remedial investigation (RI) work conducted for Area A. The
supporting information for aerial photograph interpretation in referenced in the May 1994 site
analysis report prepared by the U.S. Environmental Protection Agency’s Environmental
Photographic Interpretation Center (EPIC) (EPA, 1994). All potential disposal features identified
in the EPIC report are included within the boundary of the Area A property intended for land use
controls. Therefore, the property includes Site 1, Site 2, Site 3, and the former unlined

impoundment Area.

A metes and bounds survey (or surveys) will be conducted to support the transfer of the land use
. control property within Area A. As such, t'he. land use control property was identified using the
previously discussed information as well as easily recognizable features such as the fenceline,
the existing access road Ieading to Area D, and the gate entrance (i.e., Gate 33) from

Jacksonville Road.

3. Erosion Controls

The area identified for erosion controls within Area A is shown in Figure 2. This area was
determined based on comparing existing Area A surface soil concentrations to estimated surface
soil concentrationé protective of downgradient sediment quality and/or ecological receptors.' The
development of prdtective sediment quality concenfrations is discussed in Appendix J Qf the OU-9
RI/FS Report (Tetra Tech NUS, May 2000). These goals are displayed in Table 1. |

Surface soils associated with Site 1 and the Impoundment Area were not predicted to migrate to
_ the unnamed tributary. Only the Site 2 and Site 3 post-removal surface soil analytical results
(Appendix A to the OU-9‘ RI/FS Report) were therefore compared to the Table 1 levels. The
analytical database is also included as an attachment to this enclosure. Based on this
comparison, the sample locations and corresponding contaminant exceedances for Site 2 surface

soil were identified and are shown in Figure 2.
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ENCLOSURE

' : _ TABLE 1.
SURFACE SOIL CONCENTRATIONS PROTECTIVE OF SEDIMENT/ECOLOGICAL RECEPTORS ©
NAWC WARMINSTER, PENNSYLVANIA

SOIL LEVEL SITE 2 MAXIMUM SITE 3 MAXIMUM

: PROTECTIVE OF ' LEVEL LEVEL
COCs SEDIMENT
SITE 2 SITE3 |SURFACE SOIL| SUBSURFACE| SURFACE [SUBSURFACE
. ' - soiLm SOIL SOoiL

INORGANICS (mglkg) ,
Cadmium 7.69 908 e onROnaa o - 7 =
Chromium ‘ 531 531 133 R 36.8
Copper. 202 238 TR 42.3 o
Lead 365 365 T 30.4
Mercury 2.32 2.32 1.1 1 098 : - e
Nicke! 143 143 47 e 218 ol
Selenium 3.32 3.32 1.6 i Tk = - 2.9
Silver , 13.32 3.92 |ErangtaEERa e 00 Eoiingaian
Zinc 895 - 895 N0 s e 167 e -
ORGANICS {ug/kg)
2-Methyinapthalene 129 153
4,4-DDD : 25.9 25.9
44-DDE - 49.4 58.4
Acenaphthene - 164 194
Acenaphthylene 239 283
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ENCLOSURE

. . TABLEA1
SURFACE SOIL CONCENTRATIONS PROTECTIVE OF SEDIMENT/ECOLOGICAL RECEPTORS @
' : NAWC WARMINSTER, PENNSYLVANIA

SOIL LEVEL SITE 2 MAXIMUM ~ SITE 3 MAXIMUM
' PROTECTIVE OF LEVEL LEVEL
COCs ' SEDIMENT
' SITE 2 SITE3 |SURFACE SOIL| SUBSURFACE| SURFACE |[SUBSURFACE
' o -SOIL™M SOIL SoIiL" -

ORGANICS (mg/kg) ' ' :
Anthracene 458 541
Benzo(a)anthracene - 2290 2290
Benzo(a)pyrene 2520 2520
Benzo(b)fluoranthene 5860 1060
Benzo(g,h,i)perylene ‘ 1230 2220
Benzo(k)fluoranthene 5860 1060
Chrysene 2820 2820
Dibenzo(a,h)anthracene - 464 © 464
Fluoranthene 4970 4970
Fluorene - , 464 464
Indeno(1,2,3-cd)pyrene - 1100 1990
Naphthalene ' 0.73 0.86
Pyrene 4640 4640

™ Assumes subsurface soils become surface soils in the future.
@ Shaded cell indicates the maximum soil COC analytical result exceeds the PRG protective of sediment.
@ Table adapted from Table 7-3 of OU-9 RI/FS Report, Tetra Tech NUS, April 2000.
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ENCLOSURE

Contaminants exceeding the Site 2 post-removal surface soil concentrations protective of

sediment quality included:

TABLE 2
SITE 2 SURFACE SOIL RESULTS (POST-REMOVAL)
NAWC WARMINSTER, PENNSYLVANIA

Contaminant Maximum Range Location of Maximum
Concentration : .
Cadmium 20.3 9.3-203 S$8-02-06
Copper 1,410 281 -1,410 $8-02-22
Lead 994J 401 - 994J $5-02-22
Siver 378 52J-378 $5°02-07
Zinc 4,800 337 - 4,800 S5-02-22
Anthracene 545J 490 - 545J $8-02-05
Benz(a)anthracene 2,850J 2,8504 S$S-02-05
Benzo(a)pyrene 3,150 3,150 S$8-02-05
Benzo(g,h.)perylene 44000 | 2,000 4,440 $5-02-39
Fluoranthene 5,800 5,900 S$S8-02-05
Dibenz(a,h)anthracene 4704 470J $S-02-05
Inden’o(1 2,3-cd)pyrene 5,000J 1,600 - 5,000J T 58-02-39
Naphthalene 52J 521 SS-02-06
2-Méthy|naphthaler_\e 21,0004 21,0004 $S-02-56
Acenaphthene 180J 180J - $S-02-06
Acenaphthylene 248 246 $8-02-07
Chrysene 31504 31'50J S$8-02-05 -

Inorganic concentrations expressed in mg/kg; organic concentrations expressed in ug/kg. -

The exceedances were evaluated to determine any trends in the pattern of contaminant levels.
Sample SS-02-05, located next to a former aboveground propane tank, contained several
polycyclic aromatic hydrocarbons (PAHSs) that were not detected at elevated levels in other Site 2
post-removal surface soil samples. The PAHs may be related to minor spills in the vicinity of the

former propane tank, which is no longer preseht.

Once sample locations and corresponding contaminant exceedances for Site 2 post-removal

surface soil were identified, the approximate area of these locations was evaluated and is shown
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ENCLOSURE

in Figure 4. This area waé determined to be that portion of Area A where erosion controls are
needed to prevent the migration of Site 2 surface soil contaminants to the unnamed tributary.
Note that erosion controls have already been installed in the genera! vicinity of the erosion control

area.

None of the Site 3 surface soil results exceeded the surface soil levels protective of sediment

quality.

4, Excavation Controls

The area identified for excavation controls within Area A is shown- in Figufes 3 and 4. This area
was determined based on comparing existing Area A subéurface soil concentrations to estimated
surface soil concentrations protective of downgradient sediment quality andfor ecological
réceptors. The .developnient of protective sediment -quality concentrations is discussed in
Appendix J of the OU-9 RI/FS Report (Tetra Tech NUS, May 2000). These goals are displayed in
Table 1. ’ '

Subsurface soils associated with Site 1 and the Impoundment Area were not predicted to migrate
to the unnamed tributary. Only thé Site 2 post;removal subsurface soil and Site 3 subsurface soil
analyticél results (Attachment 1) were therefore compared to the Table 1 levels. Based on this
comparison, the sample locations and corresponding: contaminant exceedances for Site 2 and
Site 3 subsurface soils were identified. This evaluation considered the possibility that subsurface
soils could be excavated or otherwise disturbed such that they become surface soils in the future.

Contaminants exceeding the Site 2 post-removal subsurface soil concentrations protective of

sediment quality (Figure 3) included:

TABLE 3
SITE 2 SUBSURFACE SOIL RESULTS (POST-REMOVAL)
NAWC WARMINSTER, PENNSYLVANIA

Contaminant Maximum Range Location of Maximum
, Concentration :
Cadmium . 293 - 8.4-293 . $B-02-27
Chromium : : 3,840 3,840 - SB-02-16
Copper 7980 . 211-7,980 : SB-02-75
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TABLE 3 (CONTINUED)
SITE 2 SUBSURFACE SOIL RESULTS (POST-REMOVAL)

NAWC WARMINSTER, PENNSYLVANIA

ENCLOSURE

Maximum

Contaminant Range Location of Maximum
Concentration -

Lead 2,060J 408 - 2,060J SB-02-71; SB-02-81
Nickel . 143 143 S$B-02-42
Zinc 5,640 . 1,020 - 5,640 SB-02-42
Selenium 7.3 7.3 TP-10-02-07
Silver 178 96 -178 SB-02-70
4,4-DDD a5 a5 - '5B-02-08
4,4'-DDE 82J 824 SB-02-42
Acenéphthene 1,400 170 - 1,400 SB-02-53
Anthracene 2,200 470 - 2,200 - 8B-02-53
Benz(a)anthracene 5,200 5,200 S$B-02-53
Benzo(a)pyrene - 3,800J 980J - 3,800J SB-02-53
Benzo(g,h,i)perylene '2, 100 1,900 - 2,100 TP-10-02-07
Chrysene 4,900 3,000 - 4,900 SB-02-53
Fluoranthene 13,000 5,700 - 13,000 . 13,000 .
Fiuorene - 1,000 470 - 1,000 13,000
Indeno(1,2,3-cd)pyrene 2,500 2,100 — 2,500 TP-10-02-07
2-Methynaphthalene 360 150 - 360 SB-02-33
Naphthalene 250 51- 250 SB-02-53
Pyrene 9,800 6.400 - 9,800 SB—02 53

Inorganic concentrations expressed in mg/kg; organic concentratlons expressed in ug/kg

The exceedances were evaluated to determine any trends in the pattern of contaminant levels.
Sample SB-02-53 contained several PAHs that were not detected at elevated levels in other Site
2 post-removal subsurface soil sampies.

Contamlnants exceeding the Site 3 subsurface soil concentrations protectlve of sediment quality

(Figure 4) included:
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TABLE 4

SITE 3 SUBSURFACE SOIL RESULTS

ENCLOSURE

NAWC WARMINSTER, PENNSYLVANIA

Maximum

Location of Maximum

Contaminant Range
Concentration v
Cadmium 67.1 15.3-67.1 TP03-03-06
Copper 3,760 269 - 3,760 TP03-03-06
Lead 4,5701 438-4,570J SB-0322
Mercury 9.7 26-9.7 $B-03-07
Nickel 230 230 SB-03-11
Silver 368 24 - 368 TP03-03-06
Zinc 9,100 1,020 - 9,100 TP03-03-06
4,4-DDD 150 ~91-150 TP01-03-02
Acenaphthene 4,400 560 - 4,400 SB-03-18
Acenaphthylene 1,200 1,200 SB0317
Anthracene 21,000 560 - 21,000 ° SB_—03-18
Benz(a)anthracene 53,000 2,500 - 53,000 SB-03-18
Benzo(b)flucranthene 45,000 924 —‘45,000 SB-03-18
Benzo(k)fluoranthene 34,000 1,400 - 34,000 SB-03-18
Benzo(a)pyrene 44,000 2,700 - 44,000 SB-03-18
Benzo(g,h.iperylene 26,000 2,400 - 26,000 SB-03-18_
Chrysene 51,000 5,100 - 51,000 | SB-03-18
Dibenz(a, h)anthracene 9,4004 79,4004 SB-03-18
Fluoranthene 120,900' 6,100 - 120,000 SB-03-18
[Fiuorene 4,500 630 - 4,500 SB-03-18
Indeno(1,2,3-cd)pyrene 29,000 3,400 - 29,000 SB-03-18
2-Methynaphthalene | 690 690 TP01-03-03
Naphthaiene 4500 120 - 450J $B-03-19
Pyrene 97,000 . 5,200 - 97,000 SB-03-18

Inorganic concentrations expressed in mg/kg; organic concentrations expressed in ug/kg.

The exceedances were evaluated to determine any trends in the pattern of contaminant levels.
Sample SB-03-18 contained the maximum concentrations of several PAHs that were not detected -
at the same elevated levels in other Site 3 subsurface soil samples. . Similar PAH concentrations

were not found in other nearby Site 3 samples.
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ENCLOSURE

5, Summary

A metes and bounds survey will be performed by the Navy to support the deed(s) for property
transfer. The survey work will involve the preparation of legal descriptions for those areas within
Area A targeted for long-term institutional controls. The actual legal des:cn'ptions may involve
erosion control and excavation control areas slightly larger than those shown in Figures 2 and 4 to
simplify the survey work énd to account for any uncertainty regarding soil contaminant

concentrations in the vicinity of Sites 2 and 3.
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