CETHA-IR-CR-91018 @\)
D-A238 484
T

US Army Corps
of Engineers

Toxic and Hazardous
Materials Agency

Remedial Investigation Concept Plan
for Picatinny Arsenal

Volume 2: Descriptions c¢f and Sampling
Plans for Remedial Investigation Sites

March 1991 (Final Report)

Environmental Assessment and Information Sciences Division
Argonne National Laboratory, Argonne, lllinois 60439-4801

91-04719
TR

BisTRIT




NOTICE

The views, opinions, and/or findings contained in this report are thuse of the
author(s) and should not be construed as an official Department of the Army
position, policy, or decision unless so designated by cther documentation.

The use of trade names in this report does riot constitute an official endorsement
or approval of the use of such commercial products. This report may not be cited
for purposes of advertisemert.




=

CETHA4R-CR-€1018

Remedial Investigation Concept
Plan for Picatinny Arsenal

Volume 2: Descriptions of and Sampling
Plans for Remedial Investigation Sites

by P.A. Benioff, M.H. Bhattacharyya,’ C. Biang, S.Y. Chiu,
S. Miller, T, Patton, R. Pearl, A. Yonk, and C.R. Yuen

March 1991 (Final Report)

U.S. Depantment of Energy Contract W-31-109-Eng-38

Environmental Assessment ang Information Sciences Division
Argonne Natonal Laborato.y, Argonne, lllinotls 60439-4801

prepered for

Commander, U.S. Army Toxic and Hazardous Materials Agenc;,

Aberdeen Proving Ground, Maryland 21010-5401

“‘Biclogical and Medical Research Division, ANL.

ANUEAIS/TM-40

-

|

i

s

Lht £ TR LD




Unclassified

(1] A Sen s
REPORT DOCUMENTATION PAGE
§ia REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
Unclassified N/A
72, SECUNITY CLASSIFICA m;‘v 0 “YON AUTHORITY 1. OISTAIBUTION/ AVAILABILTY OF REPORT
25 DECLASSIFICATION 1 DOWNGRADING SCHEDULE Unlimited )
2. PERFORMING ONGAMNZATION REPORT NUMBERG) | 5. MONITORING ORGANIZATION REPORT NUMBERGS)
ANL/EATS/TM-40 CETHA-IR-CR-91018 .
2. NAME OF PRRFORMING ORGANIZATION [ 6. OFFICE SYMBOL | 7a. NAME OF MONITORING ORGANIZATION
Environmental Assessment and 0f apphicable) “U.S. Army Toxic and Hazardous
Information Sciences Division / Materials Agency
$c ADORESS (City, State, and 2P Code) Th. ADORESS (Chty, State, and 21P Code)
3'7'38“2' a:rg:lnk:“"“'y ' Installation Restoration Division
Argonne, IL 60439-4801 \Q)erdeen Proving Ground, MD 21010-5401
2. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT (DENTIFICATION NUMBER
ORGANZATION  UJ.S. Army Toxic | 0f appicable) U.S. Department of Energy Contract
Hazardous Mater’als Agency CETHA-IR-B W-31-109-ENG-38
§c ADORESS (City, State, and 2 Code) 10. SOURCE OF FUNOING NUMBER!
Installation Restoration Division PROGRAM PROJECT TASK WORK UNIT
Aberdeen Proving Ground, M0 21010-5401 OO, IO, "o. (SECESHON INO,

(11" TITLE (incivde Securty Caafication)

Remedfal Investigation Concept Plan for Picatinny Arsenal - Volume 2:
Descriptions of and Sampling Plans for Remedial Investigation Sites

12 PERSONAL AuTHONS) P.A. denfoff, M.H. Bhattacharyya, (. Blarg, S.Y. Chiu, S. Miller,
T. Patton, R. Pearl, A. Yonk, and C.R. Yuen

133, TYPE OF REPORT 130. IME COVERED 14. DATE OF REPORT (Year. Month, Day) S. PAGE COUNT
Final SROM 10 1991, March 22 584 (Vol. 2 only)

16 SUPPLEMENTARY NOTATION

17 COSAT! COOES 18. SUBIECT TERMS (Continue en reverse if necetiary and identity by block number)
BIELO GAOYP SUS-GROUP

19. AJSTRACT (Continue on reverse i necossary and ident block number)

Argonne National Laboratory has pnplrzd"l Remedial Investigation (RI) Concept Plan for
Picatinny Arsenal in New Jersey. Based on types of activity and location, the 156 Rl Sites
identified during the study are grouped into 16 Areas. The plan assesses the environmental
status and identifies additional data needed for each RI Site in each Area. The plan was
developed tu comply with state and federal hazardous waste and water quality requlations.
The plan also provides a ranking of the 16 Areas according to their potential for impacts

on public health and the environment. Volume 1 describes the environmental setting of
Picatinny Arsenal, discusses applicable federal and state environmental regulations, briefly
describes the Areas and the Sites within each Area, provides a ranking of the Areas,
sutmarizes the proposed Rl sampling plan for each Site in each Area, and gives supplementary
information. Volume 2 describes the history, geology and hydrology, existing contamination,
closure plan (if any), and proposed RI plan for eazh Site within each Area.

" Cuncastmanismaanto & s ag e T ek

3¢ OFFE SYMSOL
CETHA-IR-8
00 FORM 1473, e Man nm“muuwm [
Alothar Sdmaneare shsainte: Unclassified

it

I UTSENOR A e




——— - e

CONTENTS
NOTATION c.vvvvencecccocsccvccsosvcrensascnnas Sdaadserdiide dge o0 o ad SO
INTRODUCTION ¢ vccvecveccccecccccccsssaans G 5w 8 o8 58 > ¢ Pyo|s[FTENares .
AREA A: BURNING GROUNDS...ccecevaenne xoxore o 51300 15613 T's § bEGEEREER
2.1 Introduction .......
2.2 Site34 — Lower Burning Ground ......ccccc0veeecccaccns SRPEas

AREA B: SOUTHERN BOUNDARY, WEST OF GREEN POND BROOK......

3.1 Introduction c..cvceeviiiiacnen 0,000 b COEIGIGED 3506 8§ 5 PEEE 500 COOC
3.2  Site 20 — Pyrotechnic Testing Rarge onels & & & B5E S8R 13 3PDER X0 A B
3.3  Site 24 — Sanitary Landfill ................ 530000 AT 7 -
AREA C: SOUTHERN BOUNDARY, EAST OF GREEN POND BROOK.....
4.1 Introduction ........ WSO FSeXsfHeFanerans=oie stn,s o ol o B SO SN IR B0 o o
4.2  Site 19 — Pyrotechnic Demonstra‘ion N -
4.3  Site 23 — Post Farm Landfill ...... 35003 & SryeTeRarE S L
4.4 Site:25 -— Sanitary Landfill «...ccocivevvsvsincinsssisnsesssise
4.5  Site 26 — Dredge Disposal Pile...... NN sasneionenRe hasReXe B CTERNG & Ads
4.6 Site 163 — Baseball Fields .....cccvvvivvsirnncocsoscsccscannnes
4.7  Site 180 — Waste Burial Area near Sites 19and 34 ................
AREA D: CENTRAL MANUFACTURING VALLEY ..... R e o
5.1 INPOAUCTION 4iarorcresend v o3 s5.5168 800 5 500 § SLo s EI T PITHITITIDEE 333 o6
5.2  Sites 21 and 37 -~ Building 24, Piatinz Facility and

SUrface IMPOUNdMENTS .. cooecucceeaecoomimmsianoniaannsaseceesss
5.3  Site 29 — Building 31, and Drum Storage Area ..................
5.4  Site 39 — Building 31, Vehicie Maintenance Wastewater

Treatment Plant ........... Y T SCoocooor YR
5.5 Site 45 — Building 33, 99-Day Waste Accumulation Area...........
5.6 Site 49 — Buildings 19 and 19A, 90-Day Waste Accumulation

ARCRY oxexexore o folsls s o s HxABle 55 + 2 ¢ ¢ DG EEEEEEI L LRI D035 s 55 6
5.7  Site 69 — Building 92 Surveiilance Laboratory .......ccovivinnenn
5.8 Site 86 — Building 12, Photoprocessing Facility.............. ...,
5.9  Site 117 — Building 22, Precision Machine Shop..............c....
5.10 Site 118 — Building 41, Pesticide Storage and Oil/Water

Separator Pond .....cccciiviiiicocirerocniirrirnttrtosanensanas
5.11 Site 122 — Building 60, Satellite Waste Accumulation Area ........
5.12 Site 123 — Building 64, Metal Plating Shop.....cccvvvevciecnnnn.
5.13 Site 182 — Building S, Arsenal Reproduction and Training

OITIEER: : : bttt areramrremrnremerammanerer Sorraionss e I8 581 8 ¢ & Gibidiels il
5.14 Site 183 — Building 58, Graphic Reproduction and Training.........
AREA E: BUILDING 95 AREA ... .ciitiiiicniriresucncscsnsscsanannne
6.2 Introduction .......u0.e B oY ereHenoXeXorsxeFeraramane sTareRaTererararal’s s/evaaTeTatereners
6.2  Eite 22 -- Building 95 Impoundments ...........iiiiiiiiiierennns

s B~ —— U




6.3
8.4

6.5

AREAF: pRoPELLANTAREAQ.Q ..... S5 550 0000 0000000050000 000 00000

CONTENTS (Cont'd)

Site 28 — Sewage Treatment Plant Sludge Beds...ccccececeececens

Site 38 — Building 95, Plating and Etching Wastewater

Treatment Faelty visos drevaoiiioinia 75 b ob o BismrrtmmiasFoRe s i 5 §
Site 44 — Building 39, Golf Course Mamtenancr Shop sasnsnaaesaiis

7.1 Introduction .....cccvcecececcncene
7.2 Site 60 — Building 163, Photography Laboratory «ceeeceese. GO oC
7.3  Site 61 — Buildings 171 and 176, Waste Dumps Behind

Bull dINgs ss-s-sremtirsrersromn shatorire o oo SEEOEHE § o 3 v SRR SRR TS & 2
7.4  Site 104 -- Buildings 181 and 162, Chemical Laboratones 500000 000E
7.5  Site 106 — Building 1010, Propellant Plant .....ccocevesecrscconnns
7.6  Site 111 — Buildings 454 and 455, Propellant Bag Filling

Area ....... OO0t OnD 00000 0000C R0 000000000 0000000k
7.7 Site 124 — Building 168, Propellant TEE % § 2 &4 arébiofore srafeXe N ¥ elixerorore
7.8  Site 125 — Buiidings 172 and 183, Office Building and

Lubricant Testing Area .....cceo0ceecescenss R —————
7.9  Site 126 — Building 197, Propellant Testing ....................
7.10 Site 138 — Buildings 404, 407, and 408, Chemica! Laboratory

and Propeliant Plants ....... 5000 00D0 &0 IHHL OIS 00 3 1o Th M BT
7.11 Site 139 — Building 424, Propellant Processing PP TR *
7.12 Site 140 — Buildings 427 and 427B, Propellant Processing ..........
7.13 Site 141 — Building 429, Propellant Crushing ....cce00eveevencenss
7.14 Site 142 — Building 435, Propeilant Solvent Mixing........cc00v0ne
7.15 Site 143 -- Building 4368, Propellant Processing ........... Prm———
7.16 Site 144 — Building 462, Propellant Finishing.......cc0000eevennnn
7.17 Site 145 — Building 477, Explosive and Propellant Mixing

YV R e 008080300 000000030000000000 T HIM I ST T e s B
7.18 Site 146 — Building 497, Powder Pressing .......ccceeivinennnannes
AREA G: DRMO YARD AND SURROUNDINGS .....c0vvterninennnnsnens
8.1 IR EPOAVCEIOT ... o coxs-oxsnsronae taxensns tsnsmesonansssomsminsmasmansfonsls & » o & £ 5 3 B AbohOindD
8.2  Site 31 — Buildings 314 and 314B-314E, Defense Reutilization

ARA MarKetIng OTTIOR: &6 i miniibieifomiie axsiine s ionod 5 o o s o b b aioleinssiossie
8.3  Sites 52 and 95 -~ Petroleum Leak Area and Building 336 ..........
8.4 Site 96 — Buildings 301 and 301A ......cieeievtcnsencrencnnnnnns
8.5  Site 101 — Buildings 311 and 319, Gasoline Statxon and

Storage APeR ....cccetecetittccctcantercctossststssonoscsnsns
8.6  Site 134 — Building 302, Service Shops ......co0vcererennsennnans
8.7  Site 135 — Building 315, Metallurgy Laboratory .......ccce00vevens
8.8  Site 136 — Building 355, Metallurgy Laboratory .......cco0vvnenee
AREA H: MUNITIONS ASSEMBLY ...0iveverienennncccesonsacrssnnanes

9.1 introduction

9.2  Site 55 -~ Buildings 221, 223, and 225, Explosives
Machining Facility ....cccciiiiiiiiiinreciintenerennenocecanes
9.3 Site62 —Buillding 210 .......cciitiiiitiiancans SaanL L L L L e

vi

6-21




10

9.13

CONTENTS (Cunt'd)

Site 64 — Building 241, Press Loading and

Disassembiy Plant . .coccveererccacecerncessccessssnsvensnssens 9-6
Site 98 — Building 268, Mine Assembly Facility....ceccoeeeeeecees 9-9
Site 100 — Building 276, Explosives Loading Facility ......ccc00000 9-11
Site 127 = Bullding 230 .. .00 s 05 pEBBEEmsrmmanmenn T BT s SIS
Site 128 — Buildings 235 and 236, Explosives Pressing

pl‘nt’ S 0 O 0 00 0600 08 06000000690 0608080000068 000 0000900000066 0 0600600600060 9.16
Site 129 =BuBldIng 240 .ii....coornnsammioniocnsenacsssssssess 9-18
Site 130 — Building 252, Powder Pressing and Pelleting

FRCI L it asres o o o o ¢ o » sroisiomeis il P AT Bale +0 o s o 0 o Sefespie 920
Site 131 — Building 266, Ordnance Manufacturing Facility ......... 9-22
Site 132 — Buildings 271 and 2711-271N, Loading Facility

for Detonators and Initiators....cocoeveececscssecsscosscsceseses 9-24
Site 151 — Building 600, Change House .....eco0eevecosccccsssces 9-28

AREA I: AROUND PICATINNY LAKE

10.1
10.2
10.3
10.4
10.5
10.68

INCECHIEON stoxemirommenvesarossrisidloreioléls + & /5 e PO rsmommoremnsnemsis sisaitis & JOFH
Site 16 — Guncotton Line ....ccvevernsscsccenssscscnconnnnes .o 10-1
Site 30 — Building 3045, Fluorochemicals Storage.......cccc00e.o.  10-3
Site 32 — Storage Tanks at Building 553 .....ccecoveeeeecnccecse. 10-8
Site 33 — Storage Tanks at Building 527A.....cccc000evescscscess 10-12
Site 40 — Buildings 809 and 810, Explosives Manufacturing

Wastewater Treatment Facility cc.ccvveeveverenescccscsnsessese 10-15
Site 46 — Building 507, 90-Day Waste Accumulation Area.......... 10-22
Site 47 — Buildings 3005 and 30068, 90-Day and Satellite

Waste Accumulation Areas .......cocoe00e0e0eccsescccscsccnsss 10-29
Site S0 — Buildings 519 and 519A, Still House and Hazardous

Waste Tank Storage Area......ccoeeeesoeecsrsescscscscscscs ... 10-28
Site '3 '~ PICACINNY LAKE o1 cicto-cio10momm 5155 5 5 5.5 6 aonernagororannnonstoraismarocans & 10-30
Site 63/65 — Building 508, Steam and Power Piant ............c.... 10-39
Site 70 — Buiidings 3028 and 3029, R&D Laboratory and

General Purpose Warehouse...... NE 5 5 b Rl vonensmenom N AL MR 6.5.5 & 10-41
Site 71 — Building 910, General Purpose Laboratory............... 10-45
Site 79 — Building 3013, High-Pressure Boiler ..........cciivennn. 10-47
Site 82 — Building 908, X-ray Photoprocessing Laboratory ......... 10-49
Site 83 — Building 3022, Energetics Physical Analysis

LABOEEYOCY, 5 Besiinrd s o s < sves s va o v oiElEkis Y OEEE Divied o & 20 6 oo s s s cnomonus 10-51
Site 90 — Building 329, Electromugnetlc-(}un Test Shed ........... 10-54
Site 93 -~ Buildings 800 and 807, Ammunition Demclition

and Ordnance Facilities ........ TG O TR T e p—— - S 10-57
Site 97 — Building 501, Post Engineer Maintenance Shop........ ee. 10-59
Site 102 — Buiiding 3050, Enlisted Men Barracks......cco00ees eess 10-61
Site 105 — Building 511, Propellant Plant .....ccvieeevencccncnses 10-63
Site 108 — Buiidings 717, 722, and 732, Ordnance

FaRLHUER sorvistimbammesoseomesins e o6 o o lalsotlih R » -« K0SHB
Site 109 — Buiiding 445, Pyrotechnic Plant ...... ST T AT SE Lt 10-69
Site 110 — 500 Area ....... 88554 5 e rEmm e AR L be 10-71
Site 113 — Buiiding 561, Propellmt let ........... Greaneten s iya s ns AE N N§ET2

Site 137 — Building 382, Administrative Buiiding .........0c00000e.  10-74
Site 147 — Building 520, Poaching House ........cce00cveveesess. 10-78

vii




11

12

13

10.28
10.29
10.30
10.31

10.32
10.33
10.34
10.35
10.36

CONTENTS (Cent'd)

Site 148 — Building 527 Change House .....ccocvevecncans
Site 149 — Building 541, Propellant Plant ......ccovecvevececsenns
Site 150 — Building 555, Propellant Plant c.cnveevvvoeccecececcenns

Site 158 — Buildings 813, 816, and 8168,

Ordnance Facilities...cccivreceessersrecoreessseecacnsencecoons
Site 157 — Buildings 820 and 823, Ordnance Facilities .............
Site 158 — Building §26, High-Explosive Magazine ..........
Site 159 — Building 975, Supplies and Services Building ............
Site 178 — TECUP Buildings «.veecvecsercecrecccecseasccsnnanes
Site 184 — Building 532, Refrigeraticn and [nert

(B8 IPTADRT 4R emsrartosnonesis ore-ersmie s b o.» » o5 ElaforRaanoRols EavReRoKoms sonsmonsite - amatis

AREA J: AROUND SNAKEHILL ROAD ..ccvievecevececccecanecconcnns

Introduction cceeceeeeens
Site 1 — G-2 Area, Reaction V[otors/Rocket Fuel 'T‘est Area
{(G-2IROEG) . oo e v e o BOBEERGCIEEERE RIS s oastare s s 53 & & 5% § o 5 5 SEEENE
Site 2 — G-1 Area, Reaction Motors/Rocket Fuel Test Area

(3500 Series Buildings) ....... TSGR AA A AASE & o o of o oxensts
Site 4 — Reaction Motors/Rocket Fuel Test Area

(3600 Series Bulldings) «vcveveceeceeceeccescsececsanacanne
Site 175 — Bullding 3801, Helicopter Maintenance P R PR 920

AREA K: NAVYHILL ¢ccivvevnnecnecennacness ceesesrcecenrsres

12.1
12.2
12.3
12.4

12.5
12.6

Introduction cecveeccecvecenanse disfe o oo o erereNeT ORI T (oW e Lok s s
Site 3 — Reaction Motors/Rocket Fuel Test ATEY " Sem sl R semenams ey
Site 48 — Buildings 3314 and 3315, 90-Day Waste

Accumulation Areas ......cicivecettcnanereanns oo % RiaRaieie A e
Site 172 — Parking Area Across from Buiidh‘g L F R S e —
Site 173 — Bullding 3404 ....... AR oG E § § 5 5 8 ¢ oo o 0 TG
Site 174 — Building 3420, Oid Sewage—'l‘reatment Plant ............

AREA L: EXPLOSIVES MANUFACTURING ......ciiviiiiiieicnnnnne,

13.1
13.2
13.3
13.4
13.5
13.6

13.7
13.8
13.9
13.10
13.11

13.12

INEROABIRION oifieie proions o s o « savsale fois (o sionshoheiattaonsronataserasansre arsrafosofole O
Site 5 — Shell Burial Area ..... e sppiesigabiies &' o
Site 8 —Shell Burial Area .......civiivienectrenncsconnens oo s
Site 17 — Northern Tetryi Pit.......... 5 ¢ SHEE A RoRons s A uvm o) o3 :
Site 18 — Southern Tetryl Pit ......cicvicvinnnvcsmesmemmavesne s
Site 35 — Buildings 1361A, 1363A, 1384, and 1365, Nitroglveerin
PROCOISING ATOK ..t o miisic  oioicisiocunis oo oraiome oo asaiaiaianssosie s
Site 36 — Building 3100, Hazardous and Nonhazardous Waste
SOERGRLATER oo « oo onels SRTeToTaielolele kel skekonsasiors o o v o o o ¢ 376 o » o oo i oNoRonaRoil
Site 41 — Building 1094, Lab-Pack Reptckmz Flcility .............
Site 42 — Building 3i14, PCB Storage Facility..... 2h:es s se. eerep
Site 43 — Building 3157, Pesticides Storage Are2 ........ccc000...
Site 51 — Hazardous Material Storage Tanks near

DElTANG T3 einim 5 5 6 56 L Tellib b bhmnmsragrm e et 6 o b o
Site 77 — Building 3150, Machine Shop and Waste Storage

A8 ...ovvennss oD oa0G00 vageiakes s vesssss O T 5 5 0. oD

vili

10-78
10-81
10-83

10-85
10-87
10-8%
10-91
10-93




14

18

CONTENTS (Cont'd}

13.13 Site 91 — Building 1301, Rocket Motor Assembly Facility .......... 13-45
13.14 Site 103 — Reservoir Near Building 3159 ...cceveececcccecceceans . 13-48
13.15 Site 114 ~ Building 1033 ....cccccececvecuene. R % A co 13-50
13.16 Site 160 -~ Building 1029, Ordnance Facility .....cec0icevecenen. 13-52
13.17 Site 161 - Building 1031, Nitration Building ......ccccv00eeeee.s 13-54
13.18 Site 162 -~ Buildings 1070, 1071, and 1071C, Explosives

Manufacturing and Storage Facility ccceeveccecccceccnceannnens 13-56
13.19 Site 166 — Buildings 1354, 1357, and 1359, Propellant

PIEORE. Srucrsiapiiers s o'y sidiats o o 38 5N YRS TN AN OATEe AN NN NN NN oare » « @ oo 5 13-58
13.20 Site 167 — Buildings 1373 and 1374, Propellant Plant and

Ordnance FAcility coceeeccesccececscessscssecccncsarennscnacas 13-60
13,21 Site 168 —~ Buildings 1400, 1402, and 1403, Propellant

Plants:and Press HOUSE ¢ « . : s s amammamremamsmsiamems s sowereesess s o . 13-62
13.22 Site 169 -~ Buildings 1408, 1408A-C, 1409, and 1411,

Propellant! BIRRtaas. - » 9982k 6 EAM T b GG AT &4 3 & 13-64
13.23 Site 170 — Buildings 1462-1464, Explosives Plants ................ 13-67
13.24 Site 171 - Buildings 3106, 3109, and 3111, Ordnance

RECIINEIEN exftamParnsnae s sonits ¢ 55 bk BB IR R e S ae: & ¢ 13-69
13.25 Site 176 — Little League Basebali Field ..............cca0niaaee 13-72
13.26 Site 177 — PTA Sanitary Sewer System Breaks/Leaks ............. 13-74
AREA M: 600 BUILDINGS AREA .....ccicievennenns SEEECEREE D ITEE o § ¢ 14-1
14.1 Introduction ..cecevcvectcnseacsccsesosencsaasccoaccanncancneas 14-1
14.2 Site 15 — Bmldlngs 616 and 654, Munitions Test Arefl ....vivennans 14-1
14.3 Site 115 — Building 611, Ordnance Facility ...........ccooieniet 14-4
14.4 Site 15% — Buildings 604 and 604C, Ordnance Facility ............. 14-6
14.5 Site 153 — Building 608, Ordnance Facility ......cccvveviianaan, 14-9
14.6 Site 154 — Buildings 617 and 617G, Fieid Office and

Disassembly Eachlityasmme sem 3 15 FE6E S 55 PO EEEEEEEERDEEEE & 14-10
14.7 Site 155 — Buildings 620 and 620B, Ordnance Facility ............. 14-12
AREA N: FIRING ANDTESTRANGES .....cciiiivviinennennnacenanss 15-1
15.1 Introduction ...eveevenencccsacnccnsacasasssnsaancnansancscasans 15-1
15.2 Site 7 — Building 1242, Munitions and Propellants Test

7194 WO 0, 40 00 000 0 OB b 00D 0 o DA 00 QG000 004 0 0.0 CIOIIDIE 15-1
15.3 Site 8 -- Building 1222, Munitions and Propellants Test

AR C R A XY erar N Ne NN x Ve TN SHeRNohahs s & o [lfa [o [ 2 /5 % | (B lloilo o N YoM Yo NN N ek ek e 15-§
15.4 Site 9 — Buildings u70, 673, and 674, Munitions and

Pro_ellants Test AP@l .....cccveeenenncasasasasnesacansansssans 15-10
15.5 Site 10 — Chemical Burlal Pit........ccciinivnnecscncnncnnianns 15-14
15.6 Site 11 — Bulldings 647, 649, and 650, Munitions Test

Range .......... oTeoNoTeNaTaN N aVaWaWata o) o/ 0o a0l s 50 0 ala o niaNaNabateNaTateta NaNaMATeVaTeNal o 15-19
15.7 Site 12 — Building 656, Munitions Waste Plt ...................... 15-2§
15.8 Site 13 — Bullding 640, Munitions/Pyrotechnics Test Area ......... 15-29
15.9 Site 14 — Building 638, Munitions Test Area .......cc0000evvennnn 15-35
AREA O: LAKE DENMARK ... iiiiiiiiiiiininnnnncnenesnnnnnacnacans 16-1
18,1 [INTOAUCHION, . oo smoruramamarasemsnonasanarara « o 0 0 00 0 & 0 0 & 15 0 eirsasatarasenasnamorasommeeTs « 16-1

ix




17

18

1.1
2.1
3.1
3.2
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

5.1

5.2

5.3

CONTENTS (Ceoat'd)

16.2 Site 54 — Lake Denmark ..cccceececrccvcccecccossscoscacsncsns
16.3 Site 164 — Building 1217, General Purpose Magazine ..........
AREA P: MISCELLANEOUS STORAGE ...cvvvvcesnecsnsccoccocscnse "

1701 Ihtl‘Oduction 0000 000000000000 0L0000000000006000000000000CO0OCOGIEOIEOSIETSTS
17.2 Site 27 — Former Salt Storage Are8 ......ccocoeveoecoscscccoss
1703 Site 78 - Building 91, Optics Pl‘OtOtYpe Facuity...-..............

17.4 Site 94 - Buildings 1600, 1601, 1604, 1609, and 1610 .....cccc0veue
17.5 Site 119 -- Buildings 46, 47, and 48, Propellant Storage ....... Sete Ik
17.6 Site 120 -~ Building 50, Propellant Storage ......... E— qEEEEEEe

17.7 Site 121 - Building 57, Chemical Storage.....cccovecceccsccacses

REFERENCES $ 0 0000000 0000000080800 00000000800000008080000000000000s000c0e

FIGURES

? mbols Used on Site Maps ...... T TR T P e smlyrs & o & OB b Nl dooaBN
Layout of Site 34, the Lower Burrning Ground....cccc... PR NP ——C
Layout of Site 20, the Pyrotechnic Testing Range ...cceveecececcneannne
Layout of Site 24, the Sanitary Landfill ....ccoeveveccececcccccecnnnss
Lavout of Site 19, the Pyrotechnic Demonstration Area .......cco000eee
Layout of Site 23, the Post Farm Landfill.... ..... Iy S————" A
Geologic Cross-Section A-A'at Site 23 .....ccvevencccncsccssccnns o0 0L
Layout of Site 25, the Sanitary Landfill ......cccivecirinnnncnnnnnenns
Lithologic and Gamma-Ray Logs for Wellsat Site 25 ..............00uts
Layout of Site 26, the Dredge Disposal Pile .........coviiiiiiininnesns
Layout of Site 163, the Baseball Fields .......ccciiiiniircencnnncncnns
Lagout Bk IR 180% fr i unserchoronmronsonsnd 316 < 35 3 3 Bus usoremens horeremirdra 7 i3 5<% § 235

Layout of Sites 2! and 37, the Building 24 Plating Facility
and Surface Impoundments .........c00000e EEYR TSIV VS aam——

Potentiometric Surface of Water Table and Direction of Groundwater
Flow near Building 24 .........cc000eeents T elelsle Slleke & Aohensneneashene]erchereXels

Potentiometric Surface of Confined Acuifer and Direction of
Groundwater Flow near Building 24 .......ccciiieiiiiecnncnccnnccnes

17-1

17-1
17-1
17-3
17-6
17-9
17-10
17-12

18-1

5-1

5-6




5.4

5.5
5.6
5.7
5.8
5.9

5. 10

5.11

5.12

5.13

5.14

5.15
5.16
5.17

5.18

5.19
5.20
5.21
5.22

5.23

5.24

FIGURES (Cont'd)

Potentiometric Surface of Bedrock Aquifer and Direetion of

Groundwater Flow near Building 24 ........c0000ns 56 oo % 5 5 AL BN 5-8
Locations of USGS Monitoring Wells near Building 24......... P - 5-9
Locations of Drive-Point Sampling near Bullding 24 ......cc000ec0eeeese  5-10
Locations of Soil Gas Sampling near Building 24......c0000000000encees  5-11
Locations of Stream Bed Sampling near Building 24 ......ccc000eenenesee  5-13
Locations of Cross-Sections A-A' and B-B' near Building 24 ............. 5-15

Vertical Distribution of TCE at Cross-Sections A-A' and B-B' near
Buildit‘gz‘ LI B B B B RN BN BN BN BN BN BN BN BN NN NN BN BN BN BN BE NN BN BN BN BN BN BN BN BN NN BN BN BN BN NN NN BN BN BN BN BN BN BN BN BN BN BN BNCRN BE BN BN ) 5-16

Comparison of 1986 and 1987 TCE Concentration Data from the

Building 24 Contaminant Plume at the 650-ft Altitude........... SO or 5-17
Comparison of 1986 and 1987 TCE Concentration Data from the

Building 24 Contaminant Plume at the 670-ft Altitude.....co0evevunnn. »e  5-18
Comparison of 1986 and 1987 TCE Concentration Data from the

Building 24 Contaminant Plume at the 690-ft Altitude.................. 5-19
Vertical Distribution of Dichloroethylene at Cross-Sections A-A'
lﬂdB’B’ﬂCUBUildiﬂﬂZ‘.. ooooo P00 000 e 00000000000 sRSROESSOEOIBROEEEEOEBOETOLES 5-21
Locations of Surface Water Sampling at Green Pond Brook .............. 5-22
Layout of Site 29, the Drum Storage Area@ ....-.cccecevenseccocsccnnes 5-25
Generalized Distribution of cis-1,2-Dichloroethylene near

Buildings 31 and 24 ......ciiiiiiiiititcirereesacsccesesocessonnosans 5-29
Layout of Site 39, the Wastewater Treatment Plant at Buliding 31,

and Site 45, Building 33 .....ciiiiittiiiiiiiitiiiiiiiiitriitianenne. 5-30
Closure Plan Sampling for Site 49 .........ciiirtiiiiiiecrnrnerncnnas 5-34
Layout of Site 69, the Building 92 Surveillance Laboratory .............. 5-36
Layout of Site 86, the Building 12 Photoprocessing Facility ............. 5-39
Layout of Site 117, the Building 22 Precision Machine Shop ............. 5-40

Layout of Site 118, the Building 41 Pesticide Storage and Qil/Water
SEPErEtor Pomd .. ....c..ccoivenmiines simeseie eiae b s e s ae s e sl S sfiien e . 5-43

Layout of Site 122, the Building 60 Satellite Waste Accumulation
Area, and Site 123, the Building 64 Metal Plating Shop ........ T 5-47

xi




5.25
5.26
6.1

6.2
6.3

8.4
6.5
6.6

6.7
6.8
6.9
6.10
1.1
7.2
7.3
1.4

1.5

1.6

1.7

1.8

1.9

FIGURES (Cont'd)

Layout of Site 182, Building 5, and Site 183, Building 58 .............. 0q
Closure Sampling Locations for Building 58 .. ..ccceveeeeecereccnnennns
Layout of Site 22, the Building 95 Impoundments, Showing

ManItBEIng. WEUE creroxes 55 556 2 55 55 55 555 5.6 Gismbaersnensronshsronsra, s /s §4 « § 5 : s ERGEEE
Soil-Gas Probe Locations at Site 22 ......ccceevecerceiccrennccacens e

Results of Electromagnetic Conduction and Geophysical Surveys

and Locations of Minipiezometers and Drive-Point Sampling at

Site 22!..0.. .......... L B N IR B O L B BRI B BN I B Y NI B R BRI B BRI R RN D R IR A
Schematic of the PTA Sewage Treatment Plant .....ccecevecoccsansesen
Layout of Site 28, the Sewage Treatment Plant Sludge Beds .............

Layout of Site 38, the Pieting/Etching Wastewater Treatmens
Facility 2t Building 95 ...cccveeveeencnanee sxezeis & » o o8 s § § & lsieilehanteReRsnaRor one

Schematic for the Wastewater Treatment System in Building 95 .........
Closure Sampling Locations for the Building 95 Tanks .....cccoevevannn.
Locations of Soil and Sediment Sampling at Site 44 ......cciivenivneans
Closure Plan Sampling for Site 44 ....... o o oINS RRS RS TR S 1% < inomess
Layout of Site 60, Photog~aphic Laboratory at Bu: ‘ing 183 .............
Closure Sampling Locations for BuildinZz 163 .....ccccvivvnnveceninnnns
Layout of Site 61, Waste Dumps behind Buildings 171 and 176 ...........
Closure Sampling Locations for Building 17! ......ciiiiiiiieiineennnn.
Lsyout of Site 104, Chemical Laboratories at Buildings 161

W0E D82 55 rmcmenirowerons ¢ 16 « s BEEE EEE L E B hillbanciammmodress s 5 BEBAE » B B AT N
and 455 ......cihieaen Ty SE5 ST exal L N TR i—

Layout of Site 124, Building 166; Site 125, Buildings 172 and 173;
and S e 128, BUIIGING LIT oo oc cars o595 533 5 59 30 Bkesmsimhoensn o omews 3 5. 5 6 308

Layout of Site 138, Chemical Laboratory and Propeiiant Plants at
Buildings 404, 407, and 408 ........cciiit titeteretitretet it eaanas

Layout of Site 139, Building 424; Site 140, Buildings 427 and
4278B; Site 14., Building 429; and Site 142, Building 435 ............. oeG 3

5-51

5-54

6-2

6-6

6-7
6-22

6-23

6-27
6-31
6-34
6-37
1-2
7-3
7-5

-7




FIGURES (Cont'd)

7.i0 Closure Sampling Locations for Building 435 ........ccciiviveeeceenanns 7-27
7.11 Layout of Site 143, Building 436, and Site 146, Building 497 ............. 7-28
7.12 Layout of Site 144, Propellant Processing at Building 462 ......... TRy 7-30
7.13 Layout of Site 145, Propellant Mixing Area at Building 477.............. 7-32
8.1 Layout of Site 31, the Defense Reutilization and Marketing Office

at Buildings 314 aﬂd 3148-314E $00000 0000000800008 seoss0essss o0 8-2
8.2 Layout of Sites 52 and 3§, the Petroleum Leak Area and

Buildingsss LR B I I I I I I N I I I I I I R ® 5 & &0 0 000 8-5
8.3 Layout of Site 96, Buildings 301 and 301A ........ceviieenereccnccnnns 8-12
8.4 Layout of Site 101, Buildings 311 and 319, the Gasoline Station

ANAISEOTRTE TATER:. . o dekshorvuohohon shekiorekosoneitoheloisks o v o o o o o o uis o o sosslovonosianshomshobonot s 8-14
8.5 Layout of Site 134, the Building 302 Service Shops o ceveveescsssesanns 8-16
8.6 Layout of Site 135, the Building 315 Metallurgy Laboratory ............. 8-19
8.7 Layout of Site 136, the Building 355 Metallurgy L&boratory ............. 8-21
9.1 Layout of Site 55, the Explosives Machining Facility ................... 9-2
9.2 Layout of Site 62, Building 210 .....ccevteueincecisneceosescoccnnaans 9-4
9.3 Layout cf Site 64, the Building 241 Press Loading and Disassembly

RISRE! 515 s Brae@sss e e e s e RS § 4 § ¢ ¢ §6 3 ¢ ¢ ¢ 5 5§ HOEEEEEE) 3 9-7
9.4 Layout of Site 98, the Building 268 Mine Assembly Facility ............. 9-10
9.5 Layout of Site 100, the Buiiding 276 Expleosivz: Loading

|V o R SR e A et A S O D 0 S m—— 9-12
9.6  Layout of Site 127, the Buiiding 230 Satellite Waste Accumulation

i o olonlde o 00 ookl G800 0 olbio 0 Ho 00 0B 0.0 0 6 SIEHEIDHDRDIIGE Aok 0 0 dlo 60 0 0 O & 9-14
9.7 Layout of Site 128, the Expiosives Processing Plants at

Bulldings 235 and 236 .....cccvtiitecntnrntnotenscscsconscscssananns 9-17
9.8 Layout of Site 129, Building 240, and Site 131, Buiiding 266 ............. 9-19

9.9 Layout of Site 130, the Building 252 Powder Pressing and Pelleting
F‘culty ------- ses v esssancs ® ¢ 00000000000 VEECEEsIEVO000O0O0C0CO0O0CO0COCOOOOETSEEOS 9‘21

9.10 Layout of Site 132, the Loading Facility for Detonators and
Initiators at Buildings 271 and 2711-27IN ...iciiiiiieineevenecnnnnnnes 5-24

xiii

- rmemmn o o e g




9.11
10.1
10.2
10.3
10.4
10.5
10.6

10.7

10.8

10.9

10.10
10.11

10.12

10.13
10.14

10.15

10.16

10.17

10.18

10.19

10.20

FIGURES (Cont'd)

Layout of Site 151, the Change House at Building 600 ...........ccc0nn.
Layout of Site 16, the Guncotton Line....cceveeveerccercnncencenans

Details of Site 30, Fluorochemicals Storage (Building 3045) .............

Floor le and side View of Building 3045 ® 0 00 05000500 H OO PSSO L 0NN s
Layout of Site 32, the Storage Tanks at Building 583 ........ccc0eeunnnn
Layout of Site 33, the Storage Tanks at Building 527A ..........c.......
Details of Site 40, Explosives Manufacturing Wastewater

Treatment Facility at Buildings 809 and 810 ......cc000cunees E S EEE S -
Soil ard Chip Sampling Locations Given in the Closure Plans
forBuildingssogand810....0..... ..... ® 0 0 000 00 000 0000800 ® 0 000 0 0 0
Closure Sampling Locations Around the Building 810 Holding Tank .......

Layou? of Site 46, the 90-Day Waste Accumulation Area at
Building 507 ...... SIEIEIE 156 < 3 woodekaredar) SRIDEEEET T6 Gusnonsi o o » 418 5 & 51§ 55 b § Eramane

Closure Plan Sampling for Building 507 .....cceveveevieeneseccnccnnnss
Layout of Buildings 3005 and 3006 at Site 47 ....ccceeeveenccrennscnnns
Layout of Site 50, the Still House and Hazardous Waste Tank

Storage Area at Buildings 519 and 519A .........c00ete oo ouvoTT RTINS Ak
Details of Site 53, Plcatinny Lake .......ccevveverecncnoncncnnnannnes
Layout of Site 63/65, the Steam and Power Plant at Building 506 ........

Layout of Site 70, the Laboratory and Warehouse at Buildings 3028
BRI st £ £ 84 % o openoremeres o BT TS G anssansnarsra xBTS E

Layout of Site 71, the General Purpose Laboratory at
BUIIAIRE VI v rovs Manossits b ioneuaserswansyaronwels]51/5816 o & o o/a s o o 0 a o la s b 48 s idiams-omempmivenn

Layout of Site 79, the High-Pressure Boiler at Building 3013 ............

Layout of Site 82, the X-Ray Photoprocessing Laboratory at
BT T8 coviae e vmmsoaani s 7 « + asumie-enors ol B B s e omena s 5 1 Snsifs o

Layout of Site 83, the Energetics Physical Analysis Laboratory

at Building 3022...... o Renor TN BB 5 & 45 &lomemoys s A5 B B ol honstaweanasne e

Layout of Site 90, the Bu'lding 329 Electromagnetic-Gun

Test Shed ......cc0000tnn e S o RS L s o eelelale s s
xiv

10-16

10-19




FIGURES (Cont'd)
10.21 Layout of Site 93, the Ammunition Demolition and Ordnance Facilities
atBuildings800and807......................... ....... ® 0 000 00 0 60 00 10-58

10.22 Details of Site 97, the Post Engineer Maintenance Shop at
Buildingsol......00.......0.......00...........0... ....... *® e 00 000 10-60

10.23 Layout of Site 102, the Enlisted Men Barracks at Building 3050 .......... 10-62

10.24 Layout of Site 105, Building 511, and Site 108, Building 1010 ............ 10-64
10.25 Layout of Site 108, the Ordnance Facilities at Buildings 717,

T22, ANVA TNIE o o v vivvo0 e ooonnommers oxoRemexomews s emam Y O C NN s F'o_pritatinits 10-66
10.26 Layout of Site 109, Pyrotechnic Plant at Building 445 ...............c.. 10-69
10.27 Layout of Site 113, the Propellant Plant at Building 561 ............... . 10-73
10.28 Layout of Site 137, the Building 382 Administrative Building ............ 10-75
10.29 Layout of the Area near Site 147, the Former Location of

Building 520 ..cveeececececanncnnennnes R T S Y N Y 10-77
10.30 Layout of Site 148, the Change House at Building 527 ......ccevenvnnnns 10-79
10.31 Layout of Site 149, Building 541 ............... Y AR AN R & & . 10-82
10.32 Layout of Site 150, the Propellant Plant at Building 555 ............... . 10-84
10.33 Layout of Site 158, the Ordnance Facilities at Buildings 813,

S5 and B 8B s tntamrersmsiepsehkors Saersenor s il .5 » 8534 LiAu oioaniidibbosorenonenanersare o o 10-86
10.34 Layout of Site 157: Building 820 and Building 823 ..........ccevveueen. 10-88
10.35 Layout of Site 158, the High-Explosive Magazine at Building 926......... 10-90
10.36 Layout of Site 159, Building 975 ....cvcivecritesntensctncnsscansens 10-92
10.37 Layout of Site 184, the Propellant Piant at Building 523 ................ 10-105

11.1 Layout of Site 1, the G-2 Area Reaction Motors/Rocket Fuel
TestAl‘el............ ooooooo tecce e R R Cesssce0cssen RN 11-2

11.2 Layout of Site 2, G-1 Area Reaction Motors/Rocket Fuel

TEETALQE: diisinis. s itlainin nis everereremerersmymsvs=ews e AN 1111 L sh kv 11-10
11.3  Aerial View of the Site 2 Areain 1962 ........ccceiievnnnsnncacncnnns . 11-12
11.4 Aerial View of the Site 2 Area in 1963 ..............cc000s vsos s momemee 1318
11.S Layout of Site 4, Reaction Motors/Rocket Fuel Test Area ............ .. 11-30

v




11.6
12.1
12.2
12.3

12.4

12.5
12.6
12.7
13.1
13.2
13.3
13.4
13.5
13.6

13.7

13.8

13.9

13.10

13.11
13.12
13.13

13.14

13.15

FIGURES (Cont'd)

Layout of Site 175, Helicopter Maintenance at Building 3801 ............ 11-37
Layout of Site 3, the Reaction Motors/Rocket Fuel Test Area ........... 12-3

Aerial Photograph of Site 3 in May 1963 .....cccvvve coveencccnecneeese 12-4

Soil Sampling Locations near Building 1505 at Site 3 ....ccovveevecenans 12-8
Layout of Site 48, 30-Day Accumulation Areas at Buildings 3315

1 (o M e T L T e PR —— 12-15
Layout of Site 172, the Parking Area across from Building 3328.......... 12-18
Layout of Site 173, Building 3404 .....coceeeecvccccnneeanns o saass N2-20
Layout of Site 174, Old Sewage-Treatment Plant at Building 3420........ 12-22
Layout of Site 5, the Shell Burial Area ........... TR henrto polimete O o 13-2
Layout of Site 6, the Shell Burial Area near Bldg. 3100 ........c.000utnn 13-7
Geologic Cross Sectionof Site 6....ccc0veeevenenenns SRS e 13-8
Layout of Site 17, the Northern Tetryl Pit .......ceviveerininniennns. 13-12
Geologic Cross Section A-A'at Site 17 ..occivriieirercreccncscnasones 13-14
Layout of Site 18, the Southern Tetryl Pit .....iovvitivrerreennnnnnss 13-16
Layout of Site 35, the Spent Acid Tanks near Bldgs. 1362A

RIAIBREES . -.o-omemorerarimme st 3 5.5 5 5 b SRBAR KT RR kot hsamsrensasbomemersrsrors s ECREEECLE 13-19
Layout of Site 36, the Hazardous and Nonhazardous Waste Storage

Aren 8t Bullding 31005 cereareras « « s s,050e15 o sfereTorsrels (ehehohobssshorapahararararersaiels 514 o » 13-23
Floor Plan for Building 2100 ........c.ciieiiiiineiernrenencccennnanns 13-24
Layout of Site 41, the Lab-Pack Repacking Facility st

Building 1094 ......cccvietveneccnnns D PR AR PSSR R -, . T, 13-27
Floor Plan of the Container Storage Area in Building 1094 .............. 13-28
Layout of Site 42, the PCB Storage Facility at Building 3114 ............ 13-32
Floor Plan of Building 3114 ........cccv0enn.. BAC A2 & b leale o o srerenlimbprs 13-33
Details of Site 43, Pesticide Storage Area at Building 3157,

Showing Sampling Locations ....... 100000CQG000000 0003000000000 13-36
Floor Plan of Building 3157 ....ccevveeveannns R pemearapRonsrelERls EEEERE cees  13-37




13.16

13.17

13.18

13.19

13.20

13.21
13.22

13.23

13.24

13.25

13.26
13.27

13.28

13.29

14.1

14.2

14.3

14.4

15.1

FIGURES (Cont'd)

Layout of Site 51, the Hazardous Material Storage Tanks near

Buildinglsso B 0 0 00 00 500 00 00000 OB 0N OO OO eN e 00 e G 00 0000 0 00 00000 13-41
Layout of Site 77, the Machine Shop and Waste Storage Areas at
Building31500.0.00.........0000. ..... ® 9 6900 0 00 0000 00 wve 0000 00 . 13-43
Layout of Site 91, the Rocket Motor Assembly Facility at

Building 1301 XX $ 000060060 0000060606000 0006000606006 060000000000 s e 13-46
Layout of Site 103, the Reservoir near Building 3159 .....vcivveeecnnens 13-49
Layout of Site 114, the Filling Plant for Cast High Explosives

At B NSIng USRS o i 555656 66855 o 658 BARAR GBI RN RGN memenshanoxeroxs elsnens 13-51
Layout of Site 160, Building 1029, and Site 161, Building 1031 ........... 13-53
Layout of Site 162, Buildings 1070, 1071, and 1071C.......... S —— 13-57
Layout of Site 166, the Propellant Plants at Buildings 1354,

1357’ &nd 1359 ooooooooooooooooooooooooo 3 6000000000000 00cs0t00 000000 13-59
Layout of Site 187, the Propellant Plant and Ordnance Facility at

Buildings 1373 8nd 1374 ...ccciveeereeneseroonccaccscscsccsosasnsans 13-61
Layout of Site 168, the Propellant Plants at Buildings 1400, 1402,

lnd1403... oooooo R S$eecesc0cess et sesseen R 13-63
Layout of Site 169, Buildings 1408, 1408A-C, 1409, and 1411 ............ 13-65
Layout of Site 170, Buildings 1462-1464 .........cco0vvvenens E———— 13-68
Layout of Site 171, the Ordnance Facilities at Buildings 3106,

3109;p8Nd FBLL < 51 Prorhe s EIEIeIse fofoieke (HOTE SxeFeronels 478 5us 515 4 s & & & 610 10 & o oHeHoHoRoNoRoro 13-70
Layout of Site 176, Little League Baseball Field........ccc0vveuinnnen. 13-73
Layout of Site 15, the Munitions Test Area near Buildings 616

e B T R © 0 00,000 000 0000 00 QOO0 O A i S 14-2
Layout of Site 115, the Ordnance Facility at Buildingéll............... 14-5
Layout of Site 152, Buildings 604 and 694C, and Site 153,

Buildin‘ 606 oooooooooooooooooooooooo S0 000000000000 0000000s 00000000 14-7
Layout of Site 154, Buildings 617 and 617G, and Site 155,

Buildings 620 and 620B ......ccccvitiiiitititteteticsttttcnrnaonanans 14-11
Layout of Site 7, the Munitions and Propellants Test Area near

B\lﬂdiﬂ‘ 12‘2 $ 05 00000000000 0000606000000 060c0606000060060060000006000000ee0e0o0 15-2

xvii




FIGURES (Cont'd)

15.2 Layout of Site 8, the Munitions and Propellants Test Area near

Buildinglzzz ........ LR B BN IR B BE BN BN N B BE RY BE BN BN BN BY RE BN RN B B NI BN BN NN R IR BN R BB R I R R BB ) 15-6
15.3 Layout of Site 9, the Munitions and Propellants Test Area near

Buildings74 L B I B B B I B BB B B IR B BN B BN BE BN B BB EE AR B IR B B BN BN B CRE BN BE BN BN BB IR LB B ) e 00 15‘11
15.4 Layout of site 10’ the Chemical Bllrial Pit LI B BN B B BN BB B B BN B BN BN BN BN BN NN BB B IR BB SR B 15‘15
15.5 Layout of Site 11, the Munitions Test Range near Buildings 647,

649’and650 ....... O 0 0 0 0 & 0 00O OO OO OO OO OO OO T OSSO OOES SO ES e &0 0000 15-20
15.6 Layout of Site 12, the Munitions Waste Pit near Building 656 ...... SO——
15.7 Layout of Site 13, the Munitions/Pyrotechnics Test Area near

BUilding640 oooooooooo ©0 000000000000 00000000 so0ss s R R R 15-30
15.8 Layout of Site 14, the Munitions Test Area near Building 636 ............ 15-36
1651 Layout of Site 54; Liake DBNMETK: 5 o5 o kian Nl demednod s iss o oo oommionanrs 16-2
16.2 Layout of Site 164, the General Purpose Magazine at

BUilding 1217 RN 200000000 © 00000000 000000000000 00000O0COCOCOCOCEOCIEEOIEOEIES 16-5
17.1 Layout of Site 27, the Former Salt Storage Area......ccccevvevesosones 17-2
17.2 Layout of Site 78, the Building 91 Optics Prototype Facility............. 17-4
17.3 Layout of Site 94, Buiidings 1600, 1601, 1604, 1609, and 1610............ 17-7
17.4 Layout of Site 119, Propellant Storage at Buildings 46, 47,

and 48 ooooooooooooooooooooooooooooooo EEEEEEREREEEX 0000 s0cs0 00000 e 17—10
17.5 Layout of Site 120, Propellant Storage at Building 50..........cc000utne 17-11
17.6 Layout of Site 121, Chemical Storage at Building 57 ........cccvvvvnens 17-13

TABLES

2.1 Selected Analytical Results for Surface Soil Samples 1-10 from

sn&34 ooooooo © 000000000000 00000600200000066L06000800 R ERERERE) EEEEEEEE) 2-‘
2.2  Selected Analytical Results for Sediment Samples 1 and 2 from

Sit03‘ ooooooooooooo R © 900 000000000000 000000000Cc000O0COCOCE 2-5
3.1  Selected Analytical Results for Surface Soil Samples 1 and 2

fmmsitezo ooooooo 0000000 cce S0 000000000000 960000000 0000000000 e 3-3
3.2 - Selected Analytical Results for Pond Sediment Samples 1 and 2

fmmsitezooooooaoo ooooo 000 000000000000 0000000000000 COCOCOCOCOCTOLES 3ee e 3-3

xviii




— e ——— — -

TABLES (Cont'd)

3.3 Water Level Data for Wellsat Site 24 .. cccevvvieennnnens TS LoTC NoRSIOLS 3-7

3.4  Selected Analytical Results for Surface Soil Samples 1-3 from
Site24...................I............I..... .............. ¢ e 00 00 3-7

3.5 Selected Analytical Results for Sediment Samples 1-4 from
Sitez‘.................. ........ ® 00 & ¢ 000 90 ® ¢ 0.0 ¢ &0 0000t SO0 S0l eLoe 3-8

3.6  Selected Analytical Results for Surface Water Samples 1-4 from

Site24....-0.oo.non.ooooo.oo.o'oo. oooooooooooooooooooooo seccess o 3-9
4.1  Selected Analytical Results for Surface Soil and Ditch Sediment

Samples from Site 19 ....cco0ieenenns 5§50 5 %o b% DA Ak ST ——- 4-3
4.2  Selected Analytical Results for Groundwater Samples from

Site19...0eveensencccacnnnns A ) o e 4-3
4.3  Selected Analytical Results for Soil Samples from Site 22............... §-7
4.4 WellDatafor Site 2 o iticiteisnninoamammismsoneres S FERT ] 1T 7T T 4-8
4.5  dSelected Analytical Results for Groundwater from Wells at

{1 24 T8 C S ———— G E ©° S ST ——— R Y 4-9
4.6  Analytical Results for Sediment and Surface Water Samples from

Green Pond Brook near Site 25 ......ccccieeeceinnscenncenseccsncccaens 4-14
4.7  Construction Data for Wells near Sites 25 and 26 .......ccoeevvecnnenes 4-16
4.8  Analytical Results for Groundwater Collected from Wells near Site 25

InTAPEIITEIBRY .. oo oc o o cxeterirsrenohe sk RolsEoNoNe sfsrakare oo o o oo o o amemixeroRspslekeholoiologs 4-17
4.9  Analytical Results for Groundwater Collected from Wells near

Site 25 during 1981-1984 ..... OG0 000D 00000 30 oD T OO T T a0 oc 4-19
4.10 Selected Analytical Results for Scil Samples from Site 26............... 4-25
4.11 Analytical Results for Surface Water and Sediment Sampies from the

Sit@ 26 APeB . ..vvevitnerietnsactassesstsacsesesasasessescrassannns 4-25
5.1  Selected Analytical Results for Surface Soil Samples 1-10 from

Bite 20 155 ssor Goaan SRR e o R on MR NeASNONE (BanEE] £ & 5155 (I [ 8|6 denans coxsmanha: aRoskedd § B 5-27
5.2  Analytical Results for Samples from Drive-Point E-4 at Site 29.......... 5-28

5.3 Summary of Analytical Results for Groundwater Collected from Well 238
dmn¢1982‘198‘ ooooooooo t00 00000000000 000000000 ten00 000000000080 5-‘5

5.4  Analytical Results for Pesticides in Soil Samples Collected from
in Front of Building 41 ................. TN Xahenensasnssronsro & & & b o BELESERE 5-48

xix




6.1
6.2
6.3

6.4

6.5

6.6

6.7
6.8

6.9

8.1

8.2

8.3
8.4

10.1

10.2
10.3

10.4

10.5

10.6
10.7

TABLES (Cont'd)

Results of Organics Analysis for Soil Gas from the Site 22 Area ..... SEBE
Construction Data for Monitoring Wells near Site 22 .....ccccveeecenees

Selected Analytical Results for Groundwater from Wells
ne"sitezz ® 5 0 0 000 0000090909090 00 00

“9 000000010000 00000000 0 o000 0000 se o

Analytical Results for Drive-Point Water Samples from the Site 22
Area

Analytlcal Results for Water Samples from Minipiezometers near
Sitezz.. ....... ® 0 0 0 00 00 00900 00 000 s 0000000 € 0 6 060 00000000 0 500000 S S0

Analytical Results for Samples from the Sewage Sludge
Drying Be& ® o000 00 ® 0 000000 000 ® o000 00 ® 000 00 0 0 0 0 b ® 0 5 00 000 S0 00000 00

Volume of Off-site Waste Shipments from Building 95 ...... .33 VIS S
Underground Storage Tanks in Building 95

Selected Analytlcal Results for Soil and Sediment Samples from
Site“. ........ ® 0 0 000000 060 000 00 50 50005000 00 00500 0O OO0 000000 0O e

Selected Analytical Results for Surface Soil Samples 1-10 frem

Site Ilirermeroromars SRR LRkl O Ed & s s s & & S8 3 5lelel s rmaRKIWNIIEIRIIE £ (8 35 G 8
Selected Analytical Results for Sediment Samples 1-3 from

SIER 3L a6 b hesisiamotshoreroromsrons orensnebbronsibratbravers i s 88 A & L 3 3% S dobmonotonshomemonsnohosohs s o
Summary of Sampling at Site 52 ........ciitetriicecicisctscnrantaans
Concentrations of TPH and Arsenic in Soil Samples from Site 52 .........
Fluorochemicals in Building 3045 before the November

HIBZ (CIERNUD - oo fosoforonenexensmsrsys) eFamoyoNeronoRErorar et SN o 5% + bibiodssenvmononvmrmend
Selected VOC Concentrations in Soil Samples from Site 32 ..............
Selected Explosives Concentrations in Soil Samples from Site 33 .........

Analytical Results for Water Samples Collected from Picatinny Lake
in 1977 and 1980

Analytical Results for Sediment and Surface Water Samples Collected
from Picatinny Lake and Its Tributaries in July 1988 ........cco00vueeee

TECUP Buildings Decontaminated ........ccc000neenene S
Buildings on the TECUP Demolition List............ s D6 5 LR sl

Designation of Buildings Existing in 1975 inornear Site 1...............

6-5
6-3

6-19

6-24
6-28

6-29

6-35

8-4




11.4
11.5
11.6
117

11.8

11.9

11.12

11.11

11.12

11.13
11.14
12.1

12.2

12.3

l3.l

13.2
13.3

13.4

TABLES (Cont'd)
Analytical Results for Water Collected form Cove Well (No. 3820) and
AmESBl'OOkOﬂV&riOUSDatES........... oooooo EEEERE] R . 11-5

Selected Analytical Results for Sedirent and Surface Water Samples
Collected from Ames Brook in June 1988 ....ccceeieevncecocnenncnnns o LTER

Designations of Buildings in 1975 in the G-Z Are8 .....ccceceveenen geet. 1A

Information on Storage Tanks for Petroleum Products at Site 2 .......... 11-1§

information on Storage of Non-petroleum Materials at Site 2 ............ 11-16
Information on PCB-Containing Transformers at Site 2 ....cccveeeeeenens 11-16
Selected Results for Analysis of Purgeable Organics and Propellant

Compone.its in Sediment and Surface Water Samples from Site 2......... 11-19
Selected Analytical Results for Sediment and Surface Water Samples

Collected from the Reservoir Adjoining Site 2 in June 1988 ............. 11-20
Selected Analytical Results for Groundwater Collected from Well L,

on V&rious s&mpling Dates oooooooooooooooooooo Qe e s ersssssss s e s 11-22
Selected Analytical Results for Groundwater Collected from Well M,

on Various Sampling Dates........c..coce.en I R R 11-23
Selected Analytical Results for Groundwater Collected from Well N

on Various Sampling Dates......cciitieeereeieseensaescssnasscsnsaas 11-24
Designations of Some 3600 Series Buildings at Site 4 ................... 11-31
Information on Storage Tanks in the Site 4 Area ...........ccceiuinnnn 11-32
Designations of Buildings in 1975 in the Site 3 Area .................... 12-2
Summary of Types and Annual Amounts of Hazardous Material or

Waste Generated inthe 1500 Area ........ccieeiiioenrenenncecenssenss 12-5
Selected Analytical Results for Groundwater Collected from Well O on

Various Sampling Dates .....cccveiineeertiiectnnie concnenceasssnnas 12-10
Selected Analytical Results for Groundwater Samples Collected from

Wells near Site Son Various Dates ......cooiivenecnnnecccnnscencesans 13-4
Well Data for the Site 8 Area .......cocveeveresesscesessscsnscncnnes 13-9
Groundwater Data for Site 8 ........coceveeeecnccocrecscnsscncnacnns 13-10
Well Data for Site 17 ...... B e R P S — 13-15




1355

13.6

14.1

15.1

15.2

15.3

15.4

15.5

15.6

15.7

15.8

15.9
15.10
15.11

15.12

15.13

15.14
15.15

16.1

17.1

TARLES (Cont'd)
Selected Anaiytical Results for Surface Water and Sediment Samples
fl'OmSite35...o................. ooooooooooo LI I B IO SCRC I *0 00 0ecc0soc e 13"21
InVQntOl’y Of PestiCideS in Building 3157 cee 0100000000 0rs0 000 000000000 ve 13-38

Selected Analytica: Results for Surface Soil Samples 1-8 from
Sitels........ ...... 4 0 0000 00 G O 0 T 00 0000 0O LSOO OO OO OSS ® 0 00 0 00 0o 14-3

Results of Inorganics Analysis for Water Samples from Green Pond
BPOOkat NOPthEﬂtl‘&nce to PTA 0 0000 000000000000 00000600600000000O00S 15-3

Selected Analytical Results for Soil Samples from Site 8..........00c00n 15-8
Selected Analytical Results for Surface Water and Sediment Samples

from Green Pond Brook near Site 8 ......ccce0evennees omsmafe i Selitel e 15%8
Selected Analytical Results for Soil Samples from Site 9.......c0c0vevnnn 15-13
Selected Analytical Results for Groundwater Samples from Well MW-2

atsitelo .......... ® 0 0 060 00 0 0000 0 00 00 o 0RO ® 0 0 00 00 &0 0000 0 00 ® o 0 00 00 15-17
Selected Analytical Results for Groundwater Samples from

Wells DM10-1 and DM10-2 at Site 10.....c000venese oosns sk 1 18 bt pAX X 15-18
Selected Analytical Results for Soil Samples from Site 11.......0000000e 15-22
Selected Analytical Results for Surface Water Samples from

Sitell..... oooooooooooooooooooooooooooooo 0000000 ce00 00000000 15-23
Selected Analytical Results for Sediment Samples from Site 11 .......... 15-24
Selected Analytical Resuits for Soil Samples from Site 12............... 15-28
Selected Analytical Results for Sediment Samples from Site 12........... 15-29
Selected Analytical Results for Groundwater Samples from

Bite L imisbimme s biosoioemmarrtibiiiiidie Al o o oo s | b Sbiod Glemrhaommmiitadt L & 5 15-32
Selected Analytical Results for Surface Water Samples from

SITE Y. . oo cBE o5 5L oo mumnoreronenarshsReRsRs hoREA Ao R oner o men RS = & ¢ S TS i Tianaeperen:ni e 15-33
Selected Analytical Resuits for Sediment Samples from Site 13 .......... 15-33
Selected Analytical Resuits for Soil Samples from Site 14............... 15-37
Results of the Inorganics Analysis for Water Samples from the

Lake Denmark Outfall .......cciviieeerenenccnsscncsnsssncsassscnsen 16-3
Chloride Concentrations in Soil Samples from Site 27 ........ccvvvuennne 17-3

xxiil




NOTATICN

ACRONYMS, INITIALISMS, AND ABBREVIATIONS

Ag silver

ANL Argonne National Laboratory

App. appendix

ARDEC Armament Research, Development and Engineering Center
As arsenic

Ba barium

BDL below detection level

B2EHP bis-2-ethylhexyl phthalate

Bldg. building

BTX benzene, toluene, and xylenes

Cd cadmium

CFR Code of Federal Regulations

COD chemical oxygen demand

Cr chromium

CTF chiorine trifluoride

Cu copper

2,4-D 2,4-dichlorophenoxyacetic acid

11DCE 1,1-dichloroethare

12DCE 1,2-dichloroethylene

DCLB dichiorobenzene

DDD dichlorodiphenyidichloroethan

DDE dichiorodiphenyidichlorcethylene

DDT dichlorodiphenyitrichloroethane

DEH Division of Housing and Engineering
DNT dinitrotoluene

DRMO Defense Reutilization and Marketing Office
ECGS electromagnetic-conducting geophysical survey
EM electromagnetic

EOD explosive ordnance demolition

EP extraction procedure

EPA U.S. Environmental Protection Agency
FED Facilities and Engineering Division
Fed. Reg. Federal Register

Fig. figury

GC gas chromatography

zxiil




GPR
Hg
HMX
IRFNA
IWTP

MCL
MCLG
MH
MSL
NA

NC

ND

NG
NJAC
NJDEP

NJPDES
No.

NPL

Pb

PCB

PETN
PTA
PVvC
QA/QC

RC
RCRA
RDX

RI
RI/FS

RNA
Sec.
sOop
SRT
TCA

TCE
TCL
TCLP
TDS
TECUP
tetryl

ground-penetrating radar

mercury

cyclotetramethylene tetranitramine
inhibited red-fuming nitric acid
industrial waste treatment plant

maximum contaminant level
maximum contaminant level goal
manhole

mean Sea level

not analyzed

nitrocellulose

not detected

nitroglycerin

New Jersey Administrative Code

New Jersey Department . Environmental Protection

New Jersey Pollutant Discharge Elimination System
number

National Priorities List

lead

polychlorinated biphenyl

pentaerythritol tetranitrate
Picatinny Arsenal

polyvinyl chloride

quality assurance/quality control

resin coated
Resource Conservation and Kecovery Act of 1976

hexahydro-1,3,5-trinitro-1,3,4-triazine [also known as cyclonite and

cyclotrimethylenetrinitramine]
remedial investigation
remedial investigation/feasibility study

red nitric acid

section

standurd operating proceduve
stockpile reliability testing
trichloroethane

trichloroethylene

target compound list

toxicity characteristic leachinrg procedures
total dissolved solids

Toxic Energetics Cleanup Program
2,4,6-trinitrophenylmethylnitramine

-




e el - et s

TNT
TOC
TOX
TPH

TSS

UDMH
USACE
USAEHA
USATHAMA

USDA
USGS
UST
UXo
vOC
Vol.

trinitrotoluene

total organic carbon

total organic halogens

total petroleum hydrocarbons

total suspended solids

unsymmetrical dimethvlhydrazine

U.S. Army Corgs of Engineers

U.S. Army Environmental Hygiene Agency

U.S. Army Toxic and Hazardous Materials Agency

U.S. Department of Agriculture
U.S. Geological Survey
underground storage tank
unexploded ordnance

volatile organic compound
volume

XXV




UNITS OF MEASURE

°c
cm
d
£t
112

g
gal
h
ha
in.

kg
km
b
L
m

P

degree(s) Celsius
centimeter(s)
day(s)

toot (feet)

square foot (feet)

gram(s)
gallon(s)
hour(s)
hectare(s)
inch(es)

kilogram(s)
kilmeter(s)
pound(s)
liter(s)
meter(s)

square meter(s)

xxvi

mCi
mg
mi
mL
mm

mo
ppb
o/ m
psi
qt

wk
yd

Hg

umho

millicurie(s)
milligram(s)
mile(s)
milliliter(s)
millimeter(s)

month(s)

part(s) per billion
part(s) per million
pound(s) per square inch
quart(s)

second(s)
week(s)
yard(s)
year(s)
mierogram(s)

mieromho(s)




1-1

1 INTRODUCTION

Picatinny Arsenal (PTA) is a large and complex installation that has been in
operation for many years. This installation would be expected to have a large number of
areas containing hazardous materials or disposed hazardous waste. Between 1976 and
1989, PTA and the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), with
the assistance of Argonne National Laboratory (ANL), have identified 156 remedial
investigation Sites (RI Sites) at PTA. These Sites have been grouped into 16 Areas, based
on location and the type of activities that occurred at the Sites. Detalils on the Site
selection process and the grouping of Sites into Areas are given in Sec. 4 of Volume 1.

The Areas are presented in order of their ranking with respect to the need for RI
activity. Within each Area, Sites are presented in Site number order. Details on Area
ranking and Site numbering are given in Sec. 4 of Volume 1. References are provided at
the end of this volume.

This voiume gives a brief description of the Sites in each Area. In addition,
material is presented that describes the known history, discusses the local environment,
identifies known or potential contamination, and proposes an RI sampling plan for each
Site. Maps are provided for most sites; many of the symbols used on these maps are
shown in Fig. 1.1.

The proposed sampiing pians for each Site are fairly detailed and compose a
summary work plan. Details, such as sampling depths and intervals, are given for many
sampling activities. Unless stated otherwise, some procedures are the same for all
Sites. Also, where a plan calls for the "disposal of" contaminated materials, such
materials should be disposed of in approved hazardous waste disposal facilities.

The sampling plan for each Site is divided into phases. Activities in Phase i
should be carried out unconditionally and independently of any closure sampling, Phase II
activities are contingent on the results of Phase i, and Phase Il activities (if zay) are
contingent on the results of Phase il. The only exception would be for Phase i sampiing
activities that depend on the results of Site inspections and surveys that are also included
in Phase 1.

Conditional activities (i.e., in Phase II or III) are often expressed in the proposed
Ri plans with terms such as "if significant contaminant concentrations are found, ..." or
"if the Phase I samples are significantly contaminated, ... ." The levels of "significant”
contaminant concentrations, which will differ among parameters, wiil be those seiected
as mutually agreeabie to the U.S. Army, the U.S. Environmental Protection Agency
(EPA), and the New Jersey Department of Environmental Protection (NJDEP).

Analytical parameters for the sumples to be collected at each Site are often
given as names of standardized lists or categories of parameters, including Target
Compound List (TCL) metals, TCL volatiles, TCL semivolatiles, toxicity characteristic
leaching procedure (TCLP) parameters, explosives, propellants, herbicides, pesticides,
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FIGURE 1.1 Symbols Used on Site Maps

macroparameters, and others. The specific chemical parameters in each of the
categories used in this report are listed in separate tables in App. C (see Volume 1).

Analyses for pesticides or herbicides are recoinmended in the Rl sampling plans
for several Sites. This recommendation is made because pesticides and herbicides were
used at the Arsenal to control pests and weeds at many locations, inclucing buildings
housing explosive or propellant operations (Rigassio et al. 1975; USAEHA 1979a).

Consideration shouid be given to collecting background sampies for each Area
and analyzing the samples for metal and inorganic parameters. However, finding
locations for sampling representative of true background conditions might be difficult
because Picatinny Arsenal has been active for more than 100 years. It is difficult to be
sure that concentrations of metal or inorganic parameters measured at an assumed
background location are naturally occurring, because they may represent contamination
from undocumented activities that occurred in the past. Background concentrations of
organic parameters of interest (App. C) shouid be essentially zero.

Soll borings and additional monitor wells are recommended at many Sites. Unless
otherwise specified, soil borings should be drilled down to bedrock or the water table,
whichever comes first. Three samples should be collected for analysis from each
boring: one from the top, one from the middle, and one from the bottom. Each sample
should be collected over a 0.6-m (2-ft) interval. Adequate safety precautions must be
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implemented during the drilling of soil borings, especially at sites where borings are
recommended at locations of geophysical survey anomalies.

Unless otherwise specified, the sampling protocol for both new and existing
monitor wells should consist of collecting one sample for analysis from each
recommended well on two successive quarters (a total of two samples per well). In
general, monitoring should stop for each well for which the two samples show no
significant contamination. However, quarterly monitoring should continue for any well
for which the samples show significant contamination. Continued monitoring of wells
that are close to and downgradient of any well showing significant contamination should
also be considered.

For each Site, all activities described in the proposed R! plans are to be carried
out using quality assurance and quality control (QA/QC) procedures given by USATHAMA
(1987a, 1987b). The procedures are incorporated here by reference. Appropriate health
and safety procedures must also be carried out during all proposed RI activities.

Brief summaries of the Resource Conservation and Recovery Act of 1976
(RCRA) closure plans are included in the sampling plan summaries for each Site for
which closure plans will be implemented. For most of the Sites with closure plans, it
cannot be documented that hazardous waste has not been stored at the Site for more
than 90 days at some point during the past. These Sites will be closed in accordance with
New Jersey hazardous waste regulations because they never had interim status. The
closure plans and their revisions are described in Foster Wheeler (1988a, 1988b, 1988c,
1988d, 1988e, 1989), Soiecki (1989a), and ARDEC (undated).

For each Site with a closure plan, the proposed phased sampling activities are
designed to complement the closure plan and avoid duplication of sampling efforts. Also,
the proposed activities will be carried out independent of implementation of the closure
plan. All closures are scheduled to be clean closures, that is, decontamination to the
extent that the regulatory agency (e.g., NJDEP) certifies that no measures are needed to
restrict the future use of or access to a Site. If, for any Site, ciean closure is not
possible, the proposed RI sampling plan may have to be modified.
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2 AREA A: BURNING GROUNDS

2.1 INTRODUCTION

Only one Site, the Burning Grounds, is contained in Area A because, among all
the Sites, this Site has the highest priority in terms of the need for RI activity. The basis
for this ranking is provided in Sec. 4 of Volume 1.

2.2 SITE 34 —- LOWER BURNING GROUND

2.2.1 Site History

Site 34 consists of about 7 acres near the southern boundary of the Arsenal.
Green Pond Brook forms the western Site boundary. Swamp land surrounds the Site on all
other sides. The burning ground is bounded on the north and south ends by drainage
ditches, which receive surface runoff from the Site and drain the surrounding swamp
area. The ditches empty into the brook. It has been in use since WWII for burning
explosively contaminated material. In 1985, burning directly on the ground was
discontinued. Currently, wastes are placed in pans, ignited, and covered. Figure 2.1
gives the Site location and other pertinent details.

Viastes from a variety of sources were sent to the burning ground. in 1974, about
500,000 1b of waste explosives and explosively contaminated material was burned. Much
of the material was sludge and sediment that settled out of wastewater from the
manufacture of explosives and dust from wet vacuum filtration systems. There are three
major categories of manufacture at Picatinny that sent explosively contaminated sludge
and sediment to the burning ground (Wingfield 1976):

o Process water (red water) containing nitrobodies, suspended
explosive material, organics, and acids.

s Condensate waters from concentration and recycling of sulfuric and
nitric acid.

e Finishing process wash water containing suspended explosives and
organics.

2.2.2 Geology and Hydrology

The lower burning ground is in an area of reciaimed marsh or swamp land. It is
underlain by unconsolidated glacial deposits of the Pleistocene Age, ranging in size from
clay to boulders. The bedrock below the glacial deposits is Kitatinny iimestone (Bayha
1985).
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No information regarding Site-specific soil classification is available. Generally,
the soils in this area are classified as the Carlisle Muck Series. The Carlisle Muck is a
deep, nearly level, poorly drained organic soil formed in low swampy areas. It may be
high in peat content, consisting of the remains of sphagnum moss. These soils have a
high water table (3.7-6.6 ft) and are compressible under load {Bayha 1985; Sargent 1988).

2.2.3 Existing Contamination

Selected data from 1988 sampling is presented in the following sections.
Sampling locations are shown in Fig. 2.1.

2.2.3.1 Soil

A waste pile associated with the Site was in a fenced-in area, 24 by 12 m (80 by
40 yd), on the northeastern section of the burning ground. Explosive-contaminated
material from the pile was burned in the open. Decontaminated material was then
removed and disposed of as scrap. The waste pile's bulk was estimated at about
225 tons. There is no inventory for this material at the Site.

Inorganic results for surface soil showed elevated values for arsenic, cadmium,
chromium, lead, and zinc (Table 2.1). These levels are to be expected based on the
previously described waste streams. As shown by the data, burning largely destroyed the
organic fraction of the wastes. There are some elevated values for HMX, RDX, and
nitroglycerin.

Data from sediment sampling are presented in Table 2.2. Even though
contaminant levels are not significantly elevated, they indicate that there is runoff from
the Site.

2.2.3.2 Water

Samples from Green Pond Brook did not contain elevated leveis of
contaminants. Since samples were not filtered, the analyses represent total
concentrations and the dissolved concentrations are unknown.

Groundwater monitoring wells BG-1 through BG-5 were not installed following
recommended procedures. Available information confirms that these wells were
installed using a backhoe (Bayha 1985). The wells were sampled, but the value of the
data is questionable and they are not presented.

2.2.4 Proposed RI Plan

A geophysical survey should be conducted in order to locate any buried shells and
contaminated areas. A ground-penetrating radar (GPR) survey should then be conducted

y— — e —— = ==
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to investigate the possibility that a buried
stream channel is present beneath the
Site.

Continuous core samples should be
collected to characterize the particle
size, distribution, porosity, and hydraulic
conductivity of soils in the area.

A remedial investigation/
feasibility study (RI/FS) will be completed
for this Site. A task order was issued by
USATHAMA in Jan. 1990. The proposed
action for this Site is to implement the
RI/FS.
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TABLE 2.2 Selected Analytical
Results (ppm) for Sediment
Samples 1 and 2 from Site 34

Ditch Creek
Sample Sample
Contaminant (No. 1) (No. 2)

Arsenic 6.10 7.42
Cadmium 13.0 79.0
Chromium 85.0 270
Lead 50.0 140
Zinc 92.4 371

Source: Dames & Moore 1989,

S

(.
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3 AREA B: SOUTHERN BOUNDARY, WEST OF GREEN POND BROOK

3.1 INTRODUCTION

Ares B contains two Sites, both close to Green Pond Brook and the southern
boundary of the Arsenal. One of the Sites is a test range and the other is a former
landfill. The potential for migration of contaminants off the Arsenal exists for both
Sites.

3.2 SITE 20 — PYROTECHNIC TESTING RANGE

3.2.1 Site History

The pyrotechnic testing range is at the southern end of the Arsenal just off
Horney Road about 0.25 mi west of Green Pond Brook. It is a 3-acre Site that is
completely encompassed by Site 24, a former sanitary landfill. Figure 3.1 provides
details of the Site.

This range is used occasionally for test firing of munitions that are being
developed. Several piles of scrap metal are stored in a large cleared area. A metal
stand for pyrotechnic testing is situated on a circular gravel pad. The cleared area has
numerous metallic fragments remaining from the tests. The potential hazard of
unexploded ordnance exists.

3.2.2 Geology and Hydrology

The bedrock formation dlirectly underlying the Site is the Leithsville Formation.
Studies characterizing Gite-specific geoiugy were not available.

Soils in this part of the Arsenal have been characterized as the Preakness
Series. These soils have moderately rapid permeability, a seasonally high water table,
and are subject to flooding. A dark surface variant of the Preakness sandy loam occupies
the area adjacent to Green Pond Brook. It has a black mucky surface layer more
commonly found in the upland areas (Sargent 1988).

3.2.3 Existing Contamination

3.2.3.1 Soil

Surface soil samples and sediment samples from the downgradient pond were
obtained in 1988 (Dames & Mncre 1989). Resulis show elevated levels of iead, zinc, and
arsenic. Selected data are presented in Tables 3.1 and 3.2. Sampling points are shown in
Fig. 3.1.

-
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FIGURE 3.1 Layout of Site 20, the Pyrotechnic Testing Runge (Source:
Adapted from Dames & Moore 1988)
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TABLE 3.1 Selected Analytical Results for
Surface Soil Samples 1 and 2 from Site 20

Concentration
Sample in Sample (ppm)
Depth
Contaminant (ft) I 2
Arsenic 4.9 9.08 7.95
Barium 4.9 89.3 45.8
Beryllium 4.9 0.638 0.431
Cadmium 4.9 4.40 0.490
Chromium 4.9 15.0 4,50
Copper 4.9 48.5 17.3
Lead 4.9 460 31.0
Zinc 4.9 65.6 58.0
Methylene chloride 0.5 0.077 0.120

Source: Dames & Moore 1989.

TABLE 3.2 Selected Analytical Results for Pond
Sediment Samples 1 and 2 from Site 20

Concentration

Sample in Sample (ppm)
Depth
Contaminant (ft) 1 2

Arsenic 19.7 24.0 7.30
Cadmium 19.7 7.20 2.90
Chromium 19.7 46,0 9.00
Lead 19.7 170 15.0
Zinc 19.7 1,600 67.9
Methylene chloride 2.0 0.125 0.086

Source: Dames & Mcore 19893.




3.2.3.2 Water

Two surface water samples were .aken from the nearby pond. Sample
SW/SD20-1 contained 5 wg/L vinyl chioride, and SW/SD20-2 contained 6 ug/L vinyl
chloride. It is questionable whether these values reflect contamination from Site 20.

Three groundwater monitoring wells were installed in 1988, as shown in Fig. 3.1.
Selected data from these wells and from well MW-18 show slightly elevated values for
methylene chloride: wells DM20-1, DM20-2, DM20-3, and MW-18 contained 3 ug/L,
3 ug/L, 4ug/L, and 5 ug/L, respectively. These are probably the result of lab
contamination.

Upgradient well DM20-3 also showed detectable levels of metals and phenol.
These contaminants may not be attributable to Site 20, but to Site 24, the sanitary
landfill. The details for Site 24 are presented in Sec. 3.3.

3.2.4 Proposed RI Plan

Four surface soil samples should be obtained and analyzed for TCLP
leachability. Figure 3.1 shows suggested locations. Due to the fact that this Site is
completely encompassed by Site 24, all other sampling activities recommended for this
general area are included in the Site 24 recommendations.

3.3 SITE 24 — SANITARY LANDFILL

3.3.1 Site History

The sanitary landfill is about 0.25 mi from the southern boundary of the Arsenal
near the junction of Phipps and Horney roads. The 11-acre Site consists of a fill area and
an adjacent wetlanc. Two ponds within the area are nutlined for study. There is a large
pond (1 acre) ir the central portion, and & much smaller pond northeast of monitoring
well 15. A man-made drainage ditch connects the large pond with Green Pond Brook
(Dames & Moore 1989). Figure 3.2 shows Site features and the general location of the
former landfill.

Since the Site has been covered and closed since 1972, an exact record of
disposal at this Site was not available. Information indicates that in addition to sanitary
waste, {ly ash, ordnance, industrial waste, and treatment plunt sludge were also placed in
the landfill (Dames & Moore 1989).

3.3.2 Geology and Hydrology

The bedrock formation directly underlying the Site is the Leithsville Formation.
Studies characterizing Site-specific geology were not available.
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Soils in this area have been characterized as the Preakness Series. These soils
have moderately rapid permeability, a seasonally high water table, and are subject to
flooding. The surface area adjacent to Green Ponc Brook consists of a dark surface
variant of the Preakness sandy loam. It has a black mucky surface layer not found in the
typical Preakness sandy loam (Sargent 1988).

Landfilling activities that occurred along the south-central boundary may be
causing localized groundwater mounding. This could influence flow in the area to be
northward toward the large pond. The available water level data in Table 3.3 support
this conclusion. The water levels suggest a central area of landfilling activities that now
contains saturated wastes. They also suggest that the mounding may have increased near
well MW-18.

3.3.3 Existing Contamination

According to available information, hydrocarbon fuels contamination in this area
is likely (Dames & Moore 1989). No specific information regarding the nature and
location of the contamination is available; however, it is reported that there was
extensive disposal of a variety of wastes in the swampy area just south of the Site.

3.3.3.1 Soil

The results of the Dames & Moore sampling program showed elevated
concentrations of arsenic, lead, zine, and phenol in the surface soil (Table 3.4). The soil
at Site 20 contains similar concentrations of metals.

Sediment samples contained elevated values of vinyl chloride, arsenic, lead,
chromium, and zinc (Table 3.5). Sediment sampling location SW/SD24-1 represents
background, and SW/SD24-2 is downgradient to obtain information about the impact of
groundwater and surface water migrating from the Site. Sample SW/SD24-3 is from the
small pond, and SW/SD24-4 is from the large pond. All of the sampling locations,
particularly the background location, contained elevated values for metals, volatiles, or
both. These elevated contaminant levels may be further evidence of local mounding.

Since results from the background location showed contamination, this location
does not address the impact of groundwater on the ditch.

3.3.3.2 Water

In 1981, groundwater samples from well MW-18 contained elevated values of
tetrahydrofuran and carbon disulfide. Well MW-15 samples coiiiained tetrachloro-
ethylene, 1,1,1-trichioroethane, tetrahydrofuran, and carbon disulfide.

In 1983, groundwater sampies from well MW-18 contained 20 ppb vinyl chloride
and samples from MW-15 contained lead (14 ppb) and selenium (57 ppb).
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TABLE 3.3 Water Level Data for
Wells at Site 24

Date of Depth to
Well Measurement Water (ft)

DM20-1 April 1988 0.87
DM20-2 April 1988 0.46
DM20-3 April 1988 2.16
DM24-1 April 1988 0.54
Mw-18 April 1988 2.90
MW-18 1981 4,38
MW-15 1981 4,80

Sourre: Dames & Moore 1989.

TABLE 3.4 Selected Analytical Results for Surface Soil
Samples 1-3 from Site 248

Sample Concentration in Sample (ppm)

Depth

Contaminant (fr) | 2 3
Arsenic 4.9 7.03 2.73 7.12
Beryllium 4,9 1.27 1.39 1.09
Cadmium 4.9 6.50 0.182 0.496
Chromium 4.9 8.80 4,10 4.70
Lead 4.9 65.0 3.10 100
Zinc 4.9 49.1 - 216
Cyanide 4.9 = 3.20 =
Methylene chlorine 0.5 0.054 0.054 0.054
Phenolics 0.5 = 0.891 13.0

%A hyphen indicates that the contaminant was not detected
or was detected in trace amounts.

Source: Dames & Moore 1989.
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TABLE 3.5 Selected Analytical Results (ppm) for
Sediment Samples 1-4 from Site 242

Stream Ditch Pond Samples
Sample Sample
Contaminant (No. 1)  (No. 2) 3 4

Arsenic = 6.78 5.08 =
Cadmium 0.680 0.810 0.650 1.50
Chromium 10.0 8.60 5.10 110
Copper 50.0 = 22.7 =
Lead 54.0 14.0 8.90 120
Zinc 87.8 = = =

Vinyl chloride 170 - - =

8A hyphen indicates that the contaminant was not
detected or was detected in trace amounts.

Source: Dames & Moore 1989.

Water samples collected from monitoring wells in 1988 did not contain
significant levels of contamination. Well MW-15 contained methylene chloride (5.0 ppb)
and zinc (29.1 ppb), and MW-18 contained 5.0 ppb methylene chloride. It is possible that
methylene chloride is the result of lab contamination; however, the presence of vinyl
chloride must be addressed. Since the monitoring wells in this area are not detecting the
same volatiles found in the drainage ditch, their presence may be the result of isolated
disposal at that location or it may be due to the fact that the well screens are below the
water table. The sample collection method may also alter the results. Well DM20-3
(installed in 1988) is upgradient to obtain background information for the area of Sites 20
and 24. Similarly, the depth to water is about 5 ft, and the well screen is from 10 to
20 ft. Samples from this well contained only traces of phenol (4.82 ppb) and methylene
chloride (4.0 ppb).

Figure 3.2 shows the locations of the four surface water samples. Surface water
location SW/SD24-1 represents an upgradient location to provide background
information. Location SW/SD24-2 is downgradient to assess any impact from potentially
contaminated groundwater or surface water from the Site. Sample SW/SD24-3 is from
the small pond, and SW/SD24-4 is from the large pond. Samples from all locations had
only traces of volatile organic compounds (Table 3.6).
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TABLE 3.6 Selected Analytical Results (ppm) for Surface
Water Samples 1-4 from Site 243

Pond
Stream Ditch Sasples
Sample Sample

Contaminant® (No. 1)  (No. 2) 3 4
Cyanide = = = =
Methylene chloride 8.00 30.0 = 10.0

Phenolics - - 6.19 =

Vinyl chloride 60.0 = = =

} Zinc - 78.1 - =

8A hyphen indicates that the contaminant was not
detected or was detected in trace amounts.

bSamples were also tested for arsenic, beryllium,
chromium, copper, lead, and nickel; none was
detected in significant concentrations.

Source: Dames & Moore 1989.

3.3.4 Proposed RI Plan

Based on the recent sampling results at Sites 20 and 24, further Site definition is
needed. Further investigation should determine the gradient and the presence of
groundwater mounding.

3.3.4.1 Phasel

The installation of new monitoring wells is recommended based on the following
factors:

* The screens of monitoring wells DM20-3, MW-15, and MW-18 range
from 6 to 20 ft. Past sampling of wells MW-15 and MW-18 showed
some degree of contamination. Since the screening intervals are all
below the shallow water table, the chemical data from these wells
may not be representative.

e MW-15 is adjacent to an area that has undergone landfilling. If the
soils are disturbed, the hydrology is altered.

4 * DM24-1 may be in an area that is influenced by the pond and the
wetlands, or by mounding.
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Figure 3.2 shows suggested locations for three new monitoring wells located
outside of the outlined study area. The placement should be far enough from the landfill
and the swampy area so the well screens can straddle the water table. The exact well
placement should depend on the depth to water and best field judgment. This screen
placement will also allow sampling to detect the presence of any floating produet.

Information indicates that ordnance waste may have been placed in this fill.
Many of the shells at PTA contained depleted uranium. Therefore, in addition to taking
water levels, samples should be analyzed for TCL compounds, explosives, and uranium.

Monitoring well DM20-3 may be eliminated as a background well due to
groundwater mounding; it is receiving contamination from the Site.

Two sediment and two surface water samples should be obtained from the
southern drainage ditch farther upgradient, outside the boundary of the study area. Two
sediment and two surface water samples should also be obtained from the northern
drainage diteh. This is important because it connects the large pond to Green Pond
Brook. Tentative sampling locations are shown in Fig. 3.2. The location should be
between the pond and brook. Samples should be analyzed for TCL parameters,
explosives, uranium, and TCLP leachability (sediment samples only).

3.3.4.2 Phase II

The results of the Phase I investigation should be used to determine the need for
further investigation.
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4 AREA C: SOUTHERN BOUNDARY, EAST OF GREEN POND BROOK

4.1 INTRODUCTION

Area C contains six Sites located close to the southern boundary of the Arsenal.
The potential for migration of contaminants off the Arsenal exists at these Sites. The
Sites consist of a pyrotechnic demonstration area, two landfills, a dredge pile, baseball
fields, and a waste burial area.

4.2 SITE 19 — PYROTECHNIC DEMONSTRATION AREA

4.2.1 Site History

Site 19 is located in the southern portion of PTA, at the junction of Shinkle Road
and Green Pond Brook. Figure 4.1 provides details of the Site. This 4-acre area is no
longer in use. Structures on the Site include an abandoned observation tower, a test
cage, a stockpile of treated telephone poles, and miscellaneous metal debris.

4.2.2 Geology and Hydrology

According to the overall Arsenal characterization, the bedrock formation
directly underlying this Site is the Leithsville Formation.

Information regarding Site-specific soil classification was not available; however,
generally the soils in the low-lying areas south of First Street are classified as Adrian
Muck. This soil is a nearly level, very poorly drained organic soil that is underlain by
sandy deposits. Permeability in the sandy deposits is rapid, and the water table is usually
close the surface (Sargent 1988).

4.2.3 Existing Contamination

‘.2.3. 1 &i.l

The results of recent (19588) surface soil and sediment sampling indicate no
significantly elevated concentrations. Table 4.1 contains selected data from the
sampling points indicated in Fig. 4.1 (Dames & Moore 1989).

4.2.3.2 Water

Three new groundwater monitoring wells were installed in 1988, as shown in
Fig. 4.1. The wells were sampled for explosives, volatile organic compounds, nitrate,
nitrite, and chromium. See Table 4.2 for selected analytic results (Dames & Moore
1989).
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FIGURE 4.1 Layout of Site 19, the Pyrotechnic Demonstration Area (Source:
Adapted from Dames & Moore 1989)

4.2.4 Proposed RI Plan

Based on the placement of the samples and the concentrations reported, the
evidence for contamination is low at this time. Due to the proximity of Green Pond
Brook, past activities, and the shallow water table, quarterly sampling of monitoring
wells DM19-1, DM19-2, and DM19-3 for two quarters for TCL volatiles and TCL metals
is recommendecd.

4.3 SITE 23 — POST FARM LANDFILL

4.3.1 Site History

Site 23 is one of the three former landfills at PTA. It is located off Old Post
Road in the vicinity of Bldg. 1150. The Site is about 150 ft from the southeastern PTA
boundary (see Fig. 4.2).
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TABLE 4.1 Selected Analytical Results for Surface Soil and Ditch Sediment
Samples from Site 192

Concentration in Sample (ppm)

Sample Soil Ditch
Depth Sedi-
Contaminant (fr) 1 2 3 4 ment
Barium 4.9 64.1 26.6 26.5 26.3 77.5
Chromium 4.9 9.40 7.60 8.10 9.60 16.0
Methylene chloride 0.5 0.236 0.033 0.032 0.022 0.035
Nitroglycerin 0.5 2.21
Toluene 0.5 0.012 =] e -
Trichlorofluoro- 0.5 0.007 - = =
methane

3A hyphen indicates that the contaminant was not detected or was detected in

trace amounts.

Source: Dames &

Moore 1989.

TABLE 4.2 Selected Analytical Results for
Groundwater Samples from Site 192

Concentration in
Well Sample (ug/L)

Contaminant 19-1 19-2 19-3
Barium 38.4 126 108
Chromium - 5.87 12
Nickel = 16.7 13.0
Nitrate 461 306 480
Nitrire = = 52.0
Methylene chloride 5.00 5.00 6.00
Trichloroethane 3j.79 - -
1,1-Dichloroethane 1.00 = =

3A hyphen indicates that the contaminant was
not detected or was detected in trace

amounts.

Source: Dames & Moore 1989.
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The Site occupies an area of about 2 acres and has been used for dlsposal of
nonhazardous wastes, such as clean fill, and vegetative matter, such as trees and brush.
However, it was also indicated that the Site could have received a variety of industrial
wastes. A detailed aerial photographic study covering the period 1940 to 1984 (Sitton
1989) indicates that the Slte was not yet active by December 1940. Therefore, it is quite
unlikely that the Site was used for disposal of debris from the 1926 explosion.

Four small excavations were identified in April 1951 and one large one at the
center of the Site in May 1957. Filling activities and probable refuse were visible at the
excavations in aerial photographs taken from 1957 to 1974. Covering and revegetating of
excavations were also evident. The Site appears to be covered, and fill activities ceased
in 1979 (Simpson 1986).

There was a pit in the south portion of the Site. In the 1960s, the pit received {ly
ash from coal burning, paint stripping wastes, phenois, and spent explosive-laden
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hydraulic oils in containers or as free liquid. The pit was subsequently covered with soils
obtained from the middle of the Site.

During a recent Site inspection, a number of drums were found scattered in the
wooded area southwest of the southern tip of the landfill. Most of these drums are
partially buried. It is not certain whether the drums are empty or contain materials of
environmental concern.

Site 23 potentially could have received all kinds of wastes generated at PTA
from the 1940s to late 1970. Major pollutants of concern include, but are not limited to,
volatile organic compounds (VOCs), semivolatiles, explosives, propellants, heavy metals,
polychlorinated biphenyls (PCBs), pesticides, radioactive material, acids, and fuzes.

4.3.2 Geology and Hydrology

Site 23 is located on the top of a ridge in the hills at the eastern boundary of
PTA. The topography in the vicinity of the Site is moderately steep, sloping toward the
southeast. The surface soils, classified as Rockaway, are deep, moderately permeable,
and well-drained upland soils. The subsoils are commonly gravelly loam or gravelly sandy
loam. The lower part of the subsoil is a dense, firm fragipan. Water tends to move
laterally over the fragipan (Wingfieid 1976).

Precambrian gneiss underlies the study area. Up to 7.6 m (25 ft) of glacial till
overlies the gneiss. Figure 4.3 is a geologic cross-section of Site 23, as interpreted from
soil borings drilled in the study area (Dames & Moore 1988).

The depth to the water table varies from 4.5 m (15 ft) at the center portion (well
DM23-1) to 11 m (36 ft) at the northeastern (well DM23-3) and southwestern (well
DM23-2) edges.

Because Site 23 is located almost on a ridge top, the area cculd represent a
groundwater divide. The groundwater flow regime in the vicinity of the Site is difficult
to assess. General groundwater flow in the area appears to be in a southwesterly
direction to the plant boundary, based on the water level data obtained for the three DM
wells in April 1988. Locally, particularly at the center and southern portions of the
landfill, groundwater could flow west toward Green Pond Brook. The groundwater may
flow in an easterly direction across the plant boundary near the southern tip of the
landfill. Additional monitoring wells are needed to ascertain the groundwater flow
regime in the area.

4.3.3 Existing Contamination

4.3.3.1 Soil

in April 1988, Dames & Moore (1989) collected three surface soil samples from
the southwestern portion of the landfill. The sample locations (see Fig. 4.2) were
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FIGURE 4.3 Geologic Cross-Section A-A' at Site 23 (Source: Based on Dames &
Moore 1988)
chosen because surface debris and fly ash were present in ‘hese areas. The soil samples
were anaiyzed for phenolics and 13 heavy metals. The resuits, which are summarized in
Table 4.3, indicate that copper and lead were present at concentrations somewhst higher
than regional background concentrations. The elevated metal concentrations could be

' attributed to coal ash disposed of in the area where the soil samples werc collected.
4.3.2.2 Groundwater
Site 23 is presently monitored by a network consisting of four wells: DM23-1,

DM23-2, DM23-3, and MW-14. The locations of these wells are shown in Fig. 4.2. Well
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TABLE 4.3 Selected Analytical Results
for Soil Samples from Site 22 (ppm)?

Parameter §523~1 §523~2 §523-3

Silver 2.9 BDL 819,
Arsenic 53 13.0 8.9
Cadmium 0.8 1.5 6.6
Chromium 7.4 14.0 22.0
Lead 28.0 100.0 130.0
Barium 32.8 65.1 66.5
Copper 120.0  560.0 46.0
Phenolics BDL BDL 19.0

3BDL means below detection limit.
Table lists only those metals
detected in one or more samples.

Source: Dames & Moore 1989.

DM23-3 was intended to be the upgradient well and the rest the downgradient wells. The
construction data for these wells are shown in Table 4.4. 21l except well MW-14 were
drilled into the bedrock. Screens in wells DM23-2 and DM23-3 intercept the water table.

Well MW-14 is located to the southwest of the site near Old Post Road. It was
installed in March 1981. The well is 32 ft deep and screened between a depth of 11 and
J1 ft. The static level observed in early 1981 was 25 ft deep. The well was sampled
three times between 1981 and 1983. Phenol ar.d methylene chloride were detected once,
at 7 and 1 ug/L, respectively. Other purgeable organics were not detected. Heavy
metals were measured for the sample collected in 1983. Lead and chromium were found
at 43 and 3 .g/L, respectively (Sargent et al. 1986). The well was not sampled in 1988
because of a low water level.

Dames & Moore sampled wells DM23-1, DM23-2, and DM23-3 in April 1988 and
analyzed the samples for heavy metals and phenols. The analytical results are
summarized in Table 4.5. An elevated cadmium cuncentration (30 .g/L) at DM23-2 could
be attributed to the fly ash disposal in the general area of the well. Phenolics were
measured at 3.2 .g/L in the upgradient well DM23-3 (in 1938) and at 7 .g/L at MW-14 (in
1983). Beth phenol values wer2 substantially below the New Jersey drinking water
guideline of 3,500 .g/L.
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TABLE 4.4 Well Data for Site 23

Dames & Moore Wellsb

Well
Parameter MW-142 DM23-1 DM23-2 DM23-3
Date drilled 3/9/81 2/19/88 2/11/88 2/24/88
Water surface 825.30 835.13 800.91 844.29
elevation (ft)
Total depth (ft) 39 43 45
Ground surface 850.0 851.0 836.9 878.9
elevation (ft)
Top of casing 853.15 839.26 880.52
elevation (ft)
Screen depth (ft)
Top 11 27 33 35
Bottom 31 37 43 45
Geologic unit Stratified Bedrock Sand, gravel Till and
drifc and boulders bedrock

35ource: Sargent et al. 1986.

bSource: Dames & Moore 1989. For the Dames & Moore wells, the
casing diameter is 4 in. and the screen type is PVC. Water levels
in DM wells were measured on 4/27/88.

4.3.4 Proposed Rl Plan

4.3.4.1 Phasel

The 1988 groundwater data do not appear to indicate major contamination from
Site 23. However, the groundwater data for well MW-14, taken in 1983, and surface soil
data discussed above indicate the possibility of contamination. The Site is located right
next to the PTA boundary and the groundwater divide. It is recommended that two
additional monitoring wells be installed. The locations of these proposed wells are shown
in Fig. 4.2. The exact locations should be determined by field inspection. These welis
are needed to monitor the groundwater on the southe.n and western sides of the south
portion of the landfill. The suggested new well to the west of the south tip of the landfill
would monitor the impact of the drums in the wooded area. The well to the south of the
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TABLE 4.5 Selected Analytical Results for Groundwater
from Wells at Site 23 (ug/L)2

Det.
Parameter DM23-3 DM23-1 Mw-14® DM23-2  Limit

Mercury BDL BDL = BDL 0.72
Arsenic BDL BDL BDL B3DL 4.70
Cadmium 0.66 0.37 BDL 30.0 0.35
Chromium BDL BDL 3 BDL 3.30
Lead BDL BDL 43 BDL 15.0

Copper 4.9 3.4 15 9.2 2.50
Manganese 282 1.7 = 500 3.30
Phenolics 3.2 BDL 7.0 BDL 2.50
Cyanide 3.23  BDL BDL BDL 4.50

3BDL means below detection level and a hyphen means
data not available.

PMeasured in March 1983; purgeable organics
were not detected.

Sources: Dames & Moore 1989 for DM wells; Sargent
et al. 1986 for MW-14.

landfill would provide data to determine whether contaminant migration occurred toward
the installation boundary. Because of potential groundwater level fluctuations, as
indicated by well MW-14, screens 6 m (20 ft) long may be needed for these wells. To
detect the impact at its worst, these screens should intercept the surface of the water
table.

[t is also recommended that existing and new wells be used for assessing the
groundwater flow regime in the study area. Aquifer slug tests should be conducted for
the two new wells and two existing wells (DM23-1 and DM23-2). In addition, static
water level measurements should be carried out for all wells on a quarterly basis for one
year.

New and existing welis should continue to be sampled. The samples from these
wells should be analyzed for all TCL volatiles, TCL semivolatiles, TCL metals,
explosives, propellants, pesticides, PCBs, nitrite, nitrate, gross alpha, gross beta, and
macroparameters.

Adc. .ionally, the drums located in the wooded area west of the southwestern
portion of the landfill should be sampled. All drums should be opened. For those drums
that are found containing wastes, a sample should be collected from each drum and a
sample of the soils near each drum. For those drums that are empty. a soil sample from
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the bottom of the drum should be collected. All drum content and soil samples should be
determined at a site inspectior. These samples should be analyzed for TCL volatiles,
TCL semivolatiles, TCL metals, pesticides, PCBs, explosives, and propellants. If the
drum contents are determined to be hazardous and the surrounding soils contaminated,
the drums and contaminated soils should be removed and properly disposed of.

4.3.4.2 Phase I

The monitoring plan for Site 23 should be reviewed and continued if warranted by
the new data on groundwater flow and quality. Plans for additional soil sampling and
monitoring wells and for remedial action may be proposed.

4.4 SITE 25 — SANITARY LANDFILL (NEAR THE DREDGE DISPOSAL PILE)

4.4.1 Site History

Site 25 is one of three former landfills at PTA. It is located about 370 m
(1,200 ft) south of the Site 24 landfill and adjacent to the extreme southwest PTA
boundary. A Site map is given in Fig. 4.4.

Wastes disposed of in this landfill reportedly include rubbish, industrial wastes,
shells, and sewage treatment sludge. Aerial photographs (Sitton 1989) indicate that the
Site was not present in 1940; thus, the Site could not have been used to dispose of
unexploded ordnance (UXO) from the 1926 explosion. Excavated areas appeared in the
1951 aerial photographs. Possible containers, drums, pits, debris, and active fills were
visible in later photographs taken between 1957 and the mid-1970s. The entire Site
appeared to be covered by 1979 (Sitton 1989). The landfill encompasses about 3.2 ha
(8 acres), although the location of its northern boundary is uncertain. In addition, the
central part of the landfill {about 0.4 ha [1 acre]) coincides with Site 26 (dredge disposal
pile), which is discussed in Sec. 4.5.

Site 25 potentially could have received all kinds of wastes produced at PTA from
the 1940s through late 1970s. Major pollutants of concern include VOCs, semivolatiles,
explosives, propellants, heavy metals, PCBs, pesticides, acids, bases, and radioactive
materials.

4.4.2 Geology and Hydrology

Site 25 is located close to the southern portion of the glaclated valley. The area
is drained by a number of small brooks and drainage ditches, in addition to Green Pond
Brook, which {lows from the west to the southeast of the landfill. Soils in the area are
classified in the Adrian Series. Adrian Muck is a near-level, very poorly drained organic
soil that i3 underlain by sandy deposits at a depth of 41-130 e¢m (16-50 in.). Permeability
is high in these soils, and the water table is close to the surface most of the time. These
solls have a tendency to flood from stream overflow (Wingfield 1976).

e e el e — =
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The bedrock in this area is a Precambrian gneiss unconformably overlain by the
Leithsville Formation of Cambrian age (Harte et al. 1986).

The lithologic and gamma-ray logs and grain-size histogram for LF wells are
shown in Fig. 4.5. These show the presence of 55 m (180 ft) of alternating layers of sand
or sand and gravel; silt and clay overlie the weathered bedrock (Harte et al. 1986).

Three major aquifers -—— the water table or unconfined stratified, the confined
stratified, and the bedrock aquifers -- have been identified in the central part of the
valley. The limited well log data indicate that this could also be the case in this part of
PTA. The water-table aquifer generally is within 10 ft of the ground surface, extending
to a depth of about 40 ft. This aquifer is separated from the confined aquifer by a
confining unit of sand, silt, and clay about 25 ft thick. The confined aquifer is about
150 ft thick. The weathered bedrock forms a confining unit that separates the confined
aquifer from the bedrock aquifer.

The results of recent water level measurements for area wells are shown in
Fig. 4.4. It appears that groundwater flow in the water table is toward Green Pond
Brook. The water level data for the deep wells (LF-1, -2, and -3) suggest the possibility
of a downward vertical hydraulic gradient at this Site. Because of data limitations, the
directions of vertical and horizontal water flow in the confined and bedrock aquifers
remain to be defined.

4.4.3 Existing Contamination

4.4.3.1 Soil

There are no data on soil contamination at Site 25.

4.4.3.2 Surface Water

Surface water and sediment samples were collected from two locations on Green
Pond Brook in April 1988 under the Dames & Moore program. The two sampling locations
(see Fig. 4.4) include one upstream (SW/SD25-1) and one downstream (SW/SD25-2) of
Site 25. These sampies were analyzed for metals, volatile organics, and explcsive
compounds. The results are listed in Table 4.6.

Varying levels of metals are present in sediment samples, such as mercury (up to
0.42 ppm), arsenic (up to 4.5 ppm), cadmium (up to 5.5 ppm), chromium (up to 33 ppm),
lead (up to 62 ppm), and copper (up to 52 ppm). Volatile organics or explosive compounds
were either undetected or below detection limits. Beryllium concentrations at sampling
location SD25-2, and copper, lead, and possibly mercury concentrations at sampling
locations SD25-1 and -2, indicate low levels of contamination. Organics detected at
SD25-2 are mostly PAHs, which appear to be related to fly ash. Most volatile organics or
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TABLE 4.6 Analytical Resuilts for Sediment and Surface Water Samples

from Green Pond Brook near Site 25""

Sediment Samples Surface Water
(ug/g) Samples (ug/L)
MCLG
Parameter SD25-1 SD25-2  SW25-1  SW25-2  (ug/L)
Metals
Mercury 0.34 0.42 = = 3
Arsenic 4.0 4.5 BDL BDL 60
Beryllium BDL BDL BDL 14.5 130
Cadmium 5.5 3.8 BDL BDL S
Chromium 33.0 29.0 BDL BDL 120
Lead 35.0 62.0 BDL BDL 20
Barium 51.4 38.0 28.4 28.4 1,500
Copper 52.1 42.3 6.8 4.3 1,300
Semivolatiles

Di-n-butyl phthalate 0.528 0.607 BDL BDL =
bis(2-Ethylhexyl) 0.528 0.607  BDL BDL s

phthalate
Benzo (g,h,i) perylene BDL 0.911 BDL BDL -
Chrysene BDL 1.52 BDL BDL =
Indeno (1,2,3-¢,d) BDL l1.21 BDL BDL =

pyrene
Pyrene BDL 0.759 BDL BDL =
Benzo (b) fluoranthene BDL 3.04 BDL BDL -
Benzo (a) pyrene BDL L.a52 BDL BDL -
Fluoranthene BDL 1.52 BDL BDL -
Dibenzo (a,h) BDL 0.455 BDL BDL =

anthracene

3BDL means below detection level.
silver, selenium, cyanide, tetrach
ethylene, 1,l,l-trichloroethane, a

bSamples were collected on April 13

Source: Dames & Moore 19£9.

Analytic results were BDL for
loroethylene, trichloro-
nd explosives.

, 1988.

I
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explosives were not detected, except for methylene chloride, which was found at both
sampling locations at low levels. The presence of this compound is most likely an
artifact of laboratory procedures.

The data in Table 4.6 show that surface water samples from the two locations
are not contaminated, despite the presence of some contamination in sediments.

4.4.3.3 Groundwater

The groundwater in the vicinity of Site 25 has been monitored since 1981. There
are 10 existing wells, and their construction data are given in Table 4.7. Wells DM25-1
through -5 were installed between December 1987 and January 1988. Wells LF-1 through
-3 were installed in late 1982, and wells 16 and 17 in March 1981. Well LF-1 is about
337 ft deep and screened in the bedrock aquifer. Wells LF-2 and -3 are 65 and 157 ft
deep, respectively; both are screened in the confined aquifer. All other wells are water
table wells and screened at 9-20 ft.

The Dames & Moore wells were sampled once, in April 1988. The other wells
have been sampled since the early 1980s and also in April 1988. Table 4.8 provides the
groundwater quality data obtained in 1988 under the Dames & Moore program. Table 4.9
lists the range of concentrations observed for selected cont:minants from 1981 to 1984
for wells established before 1987.

Well DM25-4 (a water table well) is located about 400 ft southeast of the
landfill. It was intended to assess background water quality. The one-time data obtained
in 1988 show a low pH (3.81) and manganese at 89.4 ug/L, which exceeds its maximum
containment level (MCL) of 50 ug/L. Bis-2-ethylhexyl phthalate (B2EHP) was detected
at 1,000 ppb.

Well DM25-5, a water table well adjacent to and downgradient of the sludge pile,
was contaminated with a myriad of organics, including chlorobenzene (40 wug/L),
1,4-dichlorobenzene (14DCLB, 80 ug/L), and phenols (4.17 ug/L). Its pH was measured at
3.72. Heavy metals, including barium (182 ug/L), cadmium (0.4 ug/L), iron (70.000 ug/L),
manganese (1,000 ug/L), nickel (4.56 ug/L), and zine (110 ug/L) were detected. The
values for manganese and iron are above the state secondary groundwater standards, and
the value for 14DCLB is above the MCL.

Wells DM25-1, DM25-2, DM25-3, MW-16, and MW-17 are all water table wells
located south of the landfill and intended to monitor the impact of the landfill. Among
these wells, the three Dames & Moore wells and MW-16 are at the apparent southern
edge of the landfill. Under the 1948 sampling program, one or more explosive compounds
(2,4-DNT, HMX, and 135-TNB) were detected in these wells except for well MW-16.
Heavy metals, phenols, and VOCs are, again except for well MW-16, generally at levels
higher than those found in upgradient well DM25-4. Iron or manganese, or both, are at
the high levels typically found in the region's groundwater. Well MW-16 is situated right
next to the brook; dilution by brook water may explain why lower contamination levels
were observed at this well instead of the other three wells at the landfill boundary.
Between 1981 and 1985, however, well samples were found to contain chromium (up to
25 ppb), lead (up to 622 ppb), arsenic (up to 16 ppb), tetrachloroethane (up to 5 ppb), TCE
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TABLE 4.7 Construction Data for Wells near Sites 25 and 26
Dames & Moore Wells?
|
Parameter DM25-1 DM25-2 DM25-3 DM25-4 DM25=5

Date drilled 12/22/87 12/22/87 12/23/87 12/24/88 1/7/88

Water surface 685.57 684.47 685.36 691.26 686.84

elevation (ft)P

Total depth (ft) 20 20 20 21.5 19.6

Ground surface 692.8 692.8 693.5 695.4 691.9

\ elevation (ft)
k Top of casing 694.79 694.99 695.37 697.43 694.16
J elevation (ft)
u Screen depth, 10 10 9.85 9.5 9.5
) top (ft)
! Screen depth, 20 20 19.85 19.5 19.5
| bottom (ft)
‘ Geologic unit Glacial Glacial Glacial Glacial Glacial
' till till till till till
MW Wells® Landfill Wellsd
MW-16 MW-17 LF-1 LF-2 LF-3
Date drilled 3/9/81 3/9/81 11/1/82 12/7/82 12/14/82
Water surface 683.2 686.8 675.2 685.5 678.6
: elevation (fr)P
l Tozal depth (ft) - - = - -
Ground surface 692.6 691.3 692.8 693.3 693.1
l elevation (ft)

Top of casing 694.8 693.3 = = =

elevation (ft)

Screen depth, 9 7 317 60 152

, top (ft)
i Screen depth, 19 19 k.57 65 157
bottom (ft)

Cecloglc unit Strat- Strat- Leiths- Strar- Stratr-
ified ified viile i1fied 1fied
drift drift Formation drift drifc

4Source: Dames & Moore 1989. For the DM wells, casing diameter is

4 in., screen type 1s PVC, and soil sampling method was split spoon.
®easured in April 1988.
“Source: Sargent et al. 1986.

dSource: Harte et al. 1986.
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TABLE 4.8 Analytical Results for Groundwater Collected from Wells near Site 25

in April 1985 {2, 1)2

Analyte DM25-1 DM25-2 DM25-3 DM25-4 DM25-5
Ezplosives
2,4-Dinitrotoluene BDL BDL 0.343 BDL BDL
X BDL 17.4 BDL BDL BDL
1,3,5-Trinitrobenzene 0.954 BDL BDL BDL BDL
Metals
Arsenic BDL 1.73 BDL BDL BDL
Barium 184 136 98.0 BDL 182
Cadmium 0.410 BDL BDL BDL 0.410
Chromium (total) 5.54 BDL 4,11 BDL BDL
Copper BDL BDL BDL 3.03 BDL
Iron 4,700 55.3 52.5 BDL 70,000
Manganese 1,100 960 1,100 89.4 1,000
Nickel BDL 10.4 BDL BDL 4.56
Zine 32.6 BDL BDL BDL 110
Aniors
Nitrate BDL BDL 1,000 2,600 BDL
Nitrite 116 62.5 110 BDL 56.1
Sulfate 1,190 BDL 11,900 27,000 5,190
Phenols (total) 14.9 8.22 16.7 BDL 41.7
Volatile Organics
Benzene BDL BDL 1l BDL BDL
Chlorobenzene 10 BDL 10 BDL 40
Chloromezhane BDL BDL 2 BDL BDL
1,2-Dichlorobenzene BDL BDL 1 BDL BDL
1,3-Dichlorobenzene BDL BOL 2 BDL 8DL
1,4-Dicklorobenzene 70 BDL 60 8DL 80
trans-1,2-Dichloroethene BDL 4,31 BDL BDL 3DL
Ethylbenzene BDL S 3 BDL BOL
Methylene chloride b 20 BDL 10 8
Toluene BDL BDL 1 BDL BDL
Vinyl chloride BDL BDL 1 3DL 3DL
Xylenes (total) ég 3DL 4 3DL BDL
Semivolati!e Organics
8is(2-ethylhexyl )phthalate  3DL BDL 30 1,000 3DL
Di-n~Octyl phthalate 3DL 100 BDOL 3DL 3DL
ot 6.08 6.61 6.46 3.81 3.72
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TABLE 4.8 (Cont'd)

Analyte LF-1 LF-2 LF-3 MW-16 MW-17 |
Explosives
2,4-Dinitrotoluene BDL BDL BDL BDL 8DL
HMX BDL BDL BDL BDL BDL
1,3,5-Trinitrobenzene 8DL BDL BDL BDL BDL
Metals
Arsenic BDL BDL BDL BDL BDL
Barium 327 50.4 104 3l.6 BDL
Cadmium 0.391 BDL 0.506 0.533 BDL
Chromium (total) BDL BDL BDL BDL BDL
Copper 4.71 8DL 2.73 BDL BDL
Iron 1,800 436 14.3 6,500 82.6
Manganese 450 148 8.00 680 14.0
Nickel BDL BDL BDL 8DL BDL
Zinc 71.4 30.5 BDL 8DL BDL
Anions r
Nitrate 338 573 158 103 232
Nitrice BDL BDL BDL 51.9 BDL
Sulfate 7,140 29,000 1,830 24,000 21,000
Phenols (total) 3DL BDL BDL BDL BDL
Volatile O:ganics
Benzene BDL BDL BDL BDL BDL
Chlorobenzene BDL BDL BDL BDL BDL
Chloromethane BDL BDL BDL 3DL BDL
1,2-Dichlorobenzene BDL BDL BDL 8DL BDL
1,3-Dichlorobenzene BDL BDL BDL BDL BDL
1,4=Dichlorobenzene BDL BDL BDL BDL BDL I
trans-1,2-Dichloroethene BDL BDL BDL DL BDL
Ethylbenzene BDL 8DL BDL 3DL BDL
Methylene chloride BDL 6 6 6 5
Toluene BDL BDL BDL 3DL BDL
Vinyl chloride BDL 3DL BDL 3DL BDL
Xylenes (total) BDL BDL BDL 8DL BDL

Semivolatile Organics

Bis(2-ethylhexyl)phthalate  3DL b b 3DL BDL
Di-n-Octyl phthalate BDL b b 3DL 8DL
o 6.95 6.50 6.50 6.84 Silis

iBDL means below detection limit. Underscored concentrations excsed the applicable
drinking water standard or guideline.

YData vere rejected.

Source: Dames & Moore 1989.
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(up to 22 ppb), and toluene (up to 25 ppb). Values of lead and trichloroethylene (TCE) for
this well exceeded their MCLs.

Deep wells LF-1, LF-2, and LF-3 are located near well MW-16. Heavy metals
were detected in samples prior to 1987, including lead (up to 210 ppb for LF-1, 51 ppb for
LF-2, and 35 ppb for LF-3) and selenium (up to 25 ppb for LF-1 and -2 and 29 ppb for
LF-3). Thesz compounds exceeded their MCLs. Cadmium, ehromium, and arsenie were
detected, but at levels lower than their MCLs. The 1988 Dames & Moore samples from
these wells showed no significant levels of contamination. No explosive compounds or
organics were detected. The metal concentrations were generally lower than their
respective MCLs, except for those for iron and manganese, which are typically high in
this region.

Well MW-17, also a water table well, is located southeast of and somewhat out of
the groundwater migration path from the landfill. The 1988 data showed no significant
contamination at this well. However, data for the 1981-85 period showed sporadic
concentrations of cadmium (24 ppb), lead (120 ppb), chlcroform (up to 4 ppb), TCE (up to
4.4 ppd), and 1,1-dichloroethane (11DCE) (8 ppb). Among these compounds, the levels of
lead, cadmium, and TCE exceeded their respective MCLs. Explosive compounds were
below detection limits.

The available data apparently indicate that the shallow, unconfined groundwater
at the site is contaminated to a limited degree with VGCs and some explosives. It
appears that heavy metals are not present in these weils at levels to cause major
concern, at least based on the 1988 data.

The zone of contamination can be roughly defined bv wells DM25-3 to the south,
MW-16 to the north, and DM25-5 to the northeast. The contaminants appear to be
derived from the Site's landfill. However, some other upgradient sources, such as Site 26
(dredge pile), Site 34 (burning ground), and the areas near the railroad tracks and between
Sites 26 and 34, which have not been characterized, may also be sources of the
contamination observed in the wells located in Site 25.

The deep aquifers do not appear to be contaminated, as evidenced by the 1988
data collected for the LF wells. Further sampling, however, is needed to verify this
conclusion.

4.4.4 Proposed RI Plan

4.4.4.1 Phase |

The monitoring at stations SW25-1 and SW25-2 on Green Pond Brook should be
continued. Monitoring at these stations would provide data on the water quality of the
brook before it exits the installation. In addition to Site 25, numerous other sites are
situated upstream and adjacent to the brook. A wide range of analytical parameters is
needed because of the potentially varied and unknown nature of contamination at these
sites. The surface water and sediment samples should be analyzed for all TCL
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parameters, explosives, herpicides, nitrite, nitrate, gross alpha, gross beta,
macroparameters, and TCLP leachability (sediment samples only).

It is essential to monitor the groundwater plume, if any, before it reaches the
Site boundary. Three well clusters were installed in May 1988 near Site 25 and close to
the southwest boundary of the facility. The locations of well clusters SB1 and SB2 are
shown in Fig. 4.4. The third cluster is located about 190 ft northwest of well cluster SB2
and near the Phipps Road entrance to the PTA facility. The deepest well in each of
these clusters was drilled to bedrock. These new wells should provide data to improve
definition and projection of the contaminant plume in the area.

These well clusters, especially SB2, are well situated to monitor potential off-
post migration of contaminated groundwater from Site 25. However, additional water
table wells should be installed between Site 25 and the PTA bouudary to assist in
assessing the extent of contamination before the plume reaches the boundary. The three
proposed wells are to be tentatively located south of a line formed by wells DM25-1,
DM25-2, DM25-3, and MW-16 and north of the brook. These wells are shown in Fig. 4.4.

Two additional upgradient water table wells are also recommended to improve
assessment of groundwater flow regimes and definition of groundwater quality in the
upgradient area. One of these two wells should be iocated between the brook and the
northern tip of the dredge pile (see Fig. 4.4). This well would monitor any contaminant
contribution from the railroad tracks and potential upgradient sources, including any at
Site 34 and in the area between Sites 25 and 34. The other water table well should be
located northeast of the Site to detect potential contamination from the direction
upgradient of the landfill.

The dredge pile will be undergoing additional sampling before closure. The
detailed sampling plan is discussed in Sec. 4.5. Additional analysis of dredgings would
help to assess the effect of the pile on groundwater contamination.

All existing wells — 10 wells in the vicinity of Site 25 (including DM25-1,
DM25-2, DM25-3, DM25-4, DM25-5, MW-16, MW-19, LF-1, LF-2, and LF-3) and 9 wells
at 3 well clusters recently installed at the installation boundary (including SB1, SB2, and
SB3) -- and the 5 proposed new water table wells (24 wells altogether) should be sampled
for two quarters. Samples from these well should be analyzed for all TCL parameters
(with the erception of PCBs and pesticides), nitrite, nitrate, gross alpha, gross beta, and
macroparameters.

Many "unknown" compounds were reported for the groundwater samples taken in
the area wells under the Dames & Moore program (Dames & Moore 1989). These
compounds should be identified and their significance assessed.

In addition to water quality data, static water levels in all monitoring wells
should be measured monthly for one year to determine the groundwater flow direction in
the different aquifers. Aquifer slug tests are suggested for three wells (DM25-3,
DM-25-5, and LF-1) to help provide needed hydrogeological information.
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Wells located outside of PTA in the Rockaway River Basin are drawing from an
unconsolidated Quaternary aquifer that has been designated a sole or principal source of
drinking water for that area. It is currently unknown if the confined glacial aquifer at
PTA is hydraulically interconnected to the Quarternary aquifer of the Rockaway River
Basin area. The Wisconsin terminal moraine is reportedly located outside the southwest
boundary of the facility (Harte et al. 1986), and little is known about the groundwater
flow regime in that area. If these aquifers are interconnected, contaminants in the
groundwater near the PTA boundary could create a hazard to the public who receive
their drinking water from this unconsolidated aquifer in the Rockaway River Basin area.
Studies are currently underway to help determine this. If the results of the ongoing
studies fail to resolve the question on the hydraulic connection between these aquifers,
additional studies are required.

4.4.4.2 Phase Il

The surface water and groundwater sampling results from the area should be
reviewed at the completion of the respective ‘hase | programs to assess the extent and
trend of contamination, to revise the monitoring program, and, if necessary, to plan for
remedial action.

4.5 SITE 26 — DREDGE DISPOSAL PILE

4.5.1 Site History

Site 26 is in the southwestern portion of PTA, coincident with the northeast
portion of Site 25. A map of the Site is shown in Fig. 4.6. The dredge pile covers less
than 1 acre, and at some locations it is about 15 ft high . The estimated quantity of
dredgings is 12,000 yd3. The material disposed of on this Site was dredged from Green
Pond Brook in 1982 to maintain proper flow conditions and to provide storage for fire-
Jighting pools. The disposal area is unlined (Gaven 1988).

Green Pond Brook has received waste streams from most operations at PTA,
including sewage and industrial wastewater discharges, runoff, and contaminated
groundwater plumes. Consequently, the sediments in the brook and the dredged material
disposed of at the Site likely contain a wide variety of contaminants. Metals, explosives.
semivolatiles, and VOCs are of major concern because wastewater discharges from
numerous industrial cperations and spills on the PTA facility frequently contain these
contaminants. PCBs, pesticides, and herbicides are aiso of concern, as they have been
used at PTA over the years.

Site 26 is to be closed in accordance with New Jersey hazardous waste
regulations because it never had interim status.
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FIGURE 4.8 Layout of Site 26, the Dredge Disposal Pile (Source: Adapted
from Dames & Moore 1989)

4.5.2 Geology and Hydrology

The geological and hydrological characteristics of the Site are similar to those of
Site 25 (see Sec. 4.4.2).

4.5.3 Existing Contamination

4.5.3.1 Soil

[n 1984, two composite samples were collected from the dredge pile: one from
the south portion and the other from the north portion. The samples were analyzed for
metals, oil and grease, and phenol. The results indicate the presence of arsenic
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(3.7-4 ppm), cadmium (5.3-8.3 ppm), chromium (31-49 ppm), cyanide (0.3-0.5 ppm), leac
(12-17 ppm), mercury (0.13-0.21 ppm), silver (1.12-1.48 ppm), and oil and grea
(138-174 ppm) (ICM 1984).

Under the Dames & Moore program, a total of 10 soil samples were taken at
Site 26 in April 1988. Of these, six (S526-1 through SS26-6, see Fig. 4.6) were collected
from the dredge pile at six different locations at depths from 3 to 5 ft. These samples
were intended to characterize portions of the pile that may have originated from
different dredging locations and to determine the average chemical composition of the

dredgings.

The remainder of the soil samples (SS26-7 through SS26-10) were collected along
a line perpendicular to the southern face of the dredge pile, at intervals of 5 ft, starting
5 ft from its base (see Fig. 4.6). The purpose of these samples was to assess the extent
to which the dredge material may have extended beyond the visible limit of the pile.

The 10 soil samples were analyzed for 14 metals. The results are summarized in
Table 4.10. No explosive-related compounds were detected. Metals were detected in
most samples, with the concentrations of arsenic ranging from 3 to 11 ppm, cadmium
from 5.4 to 26 ppm, chromium from 13 to 56 ppm, lead from 12 to 200 ppm, and barium
from 32 to 120 ppm. With the exception of sampling location SS26-1, mercury was found
in the samples at less than 1 ppm. Seven samples, including six from on the pile and one
from off the pile, contained silver ranging from 1.6 to 8.2 ppm. Copper ranged from
below its detection limit to 350 ppm. Among the metals analyzed, the lead, copper, and
cadmium concentrations were most indicative of contamination in one or more
samples.

The four samples taken from the area outside the visible boundary of the dredge
pile show that they are aimost as contaminated as those from the pile, indicating that
th- surface solls beyond the plle may be contaminated for at least 20 ft. The
contamination of surface soil could be caused by windblown soil, surface runoff, or
spillage during dlsposal operations.

4.5.3.2 Surface Water

To determine if Slte 26 Is affecting surface water quality, Dames & Moore
collected in April 1988 one surface water and one sediment sample (SW/SD26-1) from the
head of the drainage located about 100 ft west of the Slte. These samples were also
analyzed for metals and explosives. The results are listed in Table 4.11. Explosive
compounds were nct detected. Many metals that are present in the soil samples from the
dredge pile were also measured in the sediment and surface water samples. Lead was
measured in surface water at 41.3 ug/L, which exceeds the proposed 20-ug/L MCLG. The
high metal concentratlons of sediment and weater samples from the ditch may be
attributable to the dredge pile, although the ditch also receives runoff from Site 25 and
the railroad tracks.
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TABLE 4.10 Selected Analytical Results for Soil Samples from
Site 26 (ug/g)®

Sample Hg Ag As Cd Cr Pb Ba Cu
$526-1 BDL 3.0 4,1 9.9 23.0 12.0 32.5 18.6
$526-2 0.2 8.2 4.8 7.0 24.0 23.0 33.4 25.4
$526-3 0.4 2.7 4.2 26.0 46.0 51.0 54.0 78.0
$526-4 0.7 2.9 7.7 17.0 34.0 110.0 100.0 350.0
$S526-5 0.6 4,4 11.0 11.0 13.0 200.0 120.0 12.0
$526-6 0.6 1.6 6.5 26.0 56.0 27.0 48.8 BDL
$526-7 0.5 1.6 5.4 11.0 33.0 31.0 42.0 46.6
§526-8 0.3 BDL 9.5 5.4 19.0 28.0 40.0 24,2
$526-9 0.5 BDL 3.0 10.0 26.0 21.0 41.7 BDL
§S26-10 0.8 BDL 6.4 9.0 27.0 51.0 63.5 300.0

4BDL means below detection limit. The table lists only those
analytes detected in one or more samples. Analytic results for
all explosives were BDL.

Source: Dames & Moore 1989.

TABLE 4.11 Analytical Results for Surface Water
and Sediment Samples from the Site 26 Area®

MCLG Surface Water Sediment
Parameter (ug/L) (ug/L) (ug/g)
Arsenic 50 10.3 S
Cadmium 5 22 0.63
Chromium 120 15.9 7.3
Lead 2 41.3 33.0
Barium 1,500 61.8 35.2
Copper 1,300 45.7 33.3
[ron = 7,000 NA

4NA means not analyzed. Analytic results
for explosives weve below detection limit,

Source: Dames & Moore 1989.
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4.,5.3.3 Groundwater

The general area of Sites 253 and 26 is currently monitored by a network
consisting of 10 wells. The location, construction data, and sampling data for these wells
are presented in Sec. 4.4.3.

Well DM25-5 was intended to detect downgradient ccntamination of Site 26.
Well DM25-4 was to serve as an upgradient well for Site 26 as well as Site 25. A
one-time sample from water table well DM25-5 had a pH of 3.72 and was contaminated
with many organics, including chiorobenzene (40 ug/L) and dichlorobenzene (80 ug/L).
Detected concentration of dichlorobenzene exceeds the MCL. Iron (70,000 ug/L) and
manganese (1,000 ug/L) were detected at levels exceeding the state secondary ground
water standards (Section 3). Explosive-related compounds were not detected.

The upgradient well DM25-4, also a water table well, appears to be less
contaminated. However, the water had a low pH (3.81), and bis(2-ethylhexyl) phthalate
was detected at 1,000 ug/L (see Table 4.8).

The available groundwater data are limited, making it difficult to determine
whether the materials in the dredge pile are leaching into the groundwater. The
groundwater quality data for well DM25-5 are not distinctively different from those from
the downgradient wells, such as DM25-1, DM25-2 and DM25-3. The location of these
wells and the direction of local groundwater flow show that all these wells can be
affected by a combination of several waste disposal areas, including Site 25, Site 26,
Site 34, and the area between Site 25 and Site 34. The nature of these effects has not
been characterized.

4.5.4 Closure Plan

Site 26 may undergo RCRA closure if it is determined that the pile contains
hazardous waste; NJDEP has received a closure plan. The revised closure plan includes
the following actions (Foster Wheeler 1988c; Solecki 1989a). Sampling and analysis will
be carried out to determine whether the dredge pile material is hazardous. Ten dredge
composite samples will be collected, using random sampling methods. Six samples will be
analyzed for extraction procedure (EP) toxicity for all parameters, reactivity (including
reactive cyanide and sulfide), total petroleum hydrocarbons (TPH), and PCBs. Four
samples will be retained as spare samples.

If the results show the concentration of TPH above %, then the sample will be
tested ior the EPA priority pollutants and identifications of the largest 40 additional
peaks (Foster Wheeler 1988c). Analyses for VOCs are not included in the closure
sampling plan as they are not expected in the dredge pile due to the pile's long history
(6 years) and natural effects of rain and wind. Analysis for other organics and explosives
was not proposed because previous analysis indicated no significant concentretions in the
dredge pile. Analysis for PCBs was included, even though PCBs were not detected in
previous anal'-sis, as it has been specifically requested by NJDEP (Foster Wheeler
1988c).
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If the dredge material is determined by NJDEP to be hazardous, the dredge pile
will be closed by removing the dredge material for disposal, but not before ammunition
has been sifted out.

Following removal, natural soil samples will be collected to a depth of 0.15 m
(6 in.) to verify that removal of contaminated material is complete. The number of soil
samples will be determined by NJDEP and the Army Armament Research, Development,
and Engineering Center (ARDEC) when the analytical results for the pile samples are
available. The soil samples will be analyzed for priority pollutant metals, VOCs, TPH,
and EP toxicity for metals (if necessary), pesticides, and herbicides. Soil found to be EP
toxic will be excavated. Two gr=2: sampies of wash water used for equipment
decontamination will be collectec in~ ...aiyzed for priority pollutant metals.

If the dredge pile is d=termined to not be hazardous, all dredge pile material will
be sifted to remove ammunit vi-, which wil! then be disposed of under Army regulations.
The dredge pile wiil be bulidoz 17 sc that the Site will be ready for future use.

4.5.5 Proposed RI Plan

The proposed sampling plar. will be carried out independently of implementation
of the closure plan. Monitoring of the existing wells in the area should continue. The
monitoring of wells at this site should be coordinated with that for Site 25.

Additional RI work should be planned as new data become available or if closure
is not possible.

4.6 SITE 163 — BASEBALL FIELDS

4.6.1 Site History

The Site includes twe baseball fields located near the main entrance of PTA and
at the intersection of Klanderman Lene and Spicer Avenue (Fig. 4.7). The fields were
reportedly used as a burning ground. During interviews, PTA personnel also reported that
dredging material from Green Pond Brook has been placed on the field. Also, for 3 years,
unknown material was reportedly placed into pits below the ball {ields. [t is not known if
this disposal occurred at these fields, th~ [ itle League baseball field (Site 176), or both.
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FIGURE 4.7 Layout of Site 163, the Baseball Fields (Source: Adapted from
USACE 1984b)

4.6.2 Geology and Hydrology

The Site is located on a flat plain in the main valley. Green Pond Brook flows
around the Site about 300 m (1,000 ft) away. Based on records from a nearby well
(DM25-4), the Site is underlain by a sequence of medium sand, silt, and fine sand of
fluvial and lacustrine origin (Dames & Moore 1989). The thickness of the sediment is
estimated to be 45 m {150 ft) (Lacombe et al. 1986). Bedrock under the sediment is
Leithsville dolomite.

When well DM25-4 was drilled in December 1987, groundwater was encountered
at a depth of 1.6 m (5 ft). Based on data for wells at Site 25 (located a few hundred feet
west of the Site), groundwater may flow locally in a western direction, toward Green
Pond Brook (Dames & Mouore 1989).
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4.6.3 Existing Contamination

A groundwater sample taken from downgradient well DM25-4 at a depth of 29 m
(95 ft) in April 1988 contained manganese at 89.4 ug/L and B2EHP at 1,000 pg/L
(Table 4.8). Also, the one-time water sample had a low pH, 3.81.

4.6.4 Proposed RI Plan

4.6.4.1 Phasel

The proposed monitoring wells for Site 25 would provide information on the
groundwater flow direction and the water quality at this Site. Therefore, no separate
groundwater monitoring program is proposed here for Site 163.

A geophysical survey should be conducted to locate contaminated areas and the
reported pits below the baseball fields.

If areas of geophysical anomalies are located, a soil boring should be drilled in
each, and soil samples should be taken from the top, depth of the pit bottom or anomaly,
and bottom of each boring. The samples should be analyzed for furans, dioxins, PCBs,
cyanide, TCL volatiles, TCL semivolatiles, TCL metals, propellants, and explosives.

4.6.4.2 Phase Il

Additional monitoring wells and groundwater and soil samples may be required
depending on the Phase | results.

4.7 SITE 180 — WASTE BURIAL AREA NEAR SITES 19 AND 34

4.7.1 Site History

This area is located near the southern PTA boundary, east of the lower burning
ground (Site 34), and south of the pyrotechnic demonstration area (Site 19). Although the
exact size and location of the Site are not known, it covers some or all of the swampy
area adjacent to Site 34. Figure 4.8 shows the Site iayout.

4.7.2 Geology and Hydrology

This area of PTA is reclaimed marsh or swamp land. It is underlain by
unconsolidated glacial deposits of the Pleistocene Age, ranging in size from clay to
boulders. The bedrock below the glacial deposits is Kitatinny Limestone (Bayha 1985).
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No information regarding Site-specific soil classification was available.
Generally the soils in this area are classified as the Carlisle Muck Series. The Carlisle
Muck is a deep, nearly level, poorly drained, organic soil formed in low swampy areas. It
may be high in peat content, consisting of the remains of sphagnum moss. The depth to
the water table in these soils ranges from 1.1 to 2.0 m (3.7 to 6.6 ft). The soils are
compressible under load (Bayha 1985; Sargent 1988).

4.7.3 Existing Contamination

During interviews, PTA personnel reported that several means were used to
dispose of a variety of items. These methods were excavation of a large pit to contain
these items, or allowing the items to sink into the swampy areas. Items included railroad
ties, telephone poles, concrete, and a railroad car.

As described in Sec. 2.2, wastes from a variety of sources were sent to the lower
burning ground. The proximity of Site 180 may have made it a convenient alternative for
disposal of items that were either not destroyed by burning or did not require burning.

4.7.4 Proposed RI Plan

4.7.4.1 Phasel

All activities for this area should be ccordinated with those recommended for
Site 34. In order to assess the potential for contamination resulting from operations, a
phased investigation is recommended. The current condition of the Site should be
established by inspecting all areas for visible contamination and signs of disposal
activities. If possible, a geophysical investigation should be carried out to discover
buried items and delineate the areas of concern.

If warranted by visible staining or the presence of disturbed areas, one soil
sample should be collected from each stained area. One surface water and sediment
sample should be collected from three locations within the wetland area. The sampling
locations should be determined by field inspection.

If the disposal area can be delineated, a grid shcuia be established. Soil and
sediment samples should be collected at 15-m (50-ft) intervais from a depth of 0.6 m
(2 ft) using a hand auger. If the disposal area cannot be found, 10 soil samples should be
collected at random from a depth of 0.6 m (2 ft) across the Site 180 area. All samples
should be analyzed for all TCL parameters except dioxin.

4.7.4.2 Phase I
If contaminant concentrations in the soil samples are elevated, it will be

necessary to determine the extent of contamination. One soil boring should be drilled in
each contaminated area, and samples should be collected from each boring. All samples
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should be analyzed for parameters that were elevated in the surface samples. Based on
the results of the soil borings, it may be necessary to install monitoring wells. Any well
installation should be closely coordinated with those scheduled for Sites 19 and 34.
Groundwater samples should be analyzed for parameters present at elevated
concentrations in the soil boring samples.
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5 AREA D: CENTRAL MANUFACTURING VALLEY

5.1 INTRODUCTION

Area D contains 14 Sites located in the south central pairt of the Arsenal. For
some of the Sites, such as those associaied with Bldgs. 24 and 31, there is documented
contamination of the soil and groundwater. Other Sites with less potential for
contamination are included in the Area because they are located near these Sites. The
groundwater contamination in the Area is the main reason for the listing of Picatinny
Arsenal on the National Priorities List (NPL).

5.2 SITES 21 AND 37 — BUILDING 24, PLATING FACILITY AND
SURFACE IMPOUNDMENTS

5.2.1 Site History

The plating facility was originally built in 1942 as Bldgs. 24 and 45. It is now
referred to as Bidg. 24 (see Fig. 5.1). Since that time, several different operations have
been housed there. The Bldg. 45 portion was built as a plating, deburring, and cartridge-
case unit. Componenis were processed in the deburring rooms prior to plating, and the
cartridge-case unit was used for reworking used cartridge cases, which were then cleaned
and/or plated and sent to be reloaded. The original Bldg. 24 portion was built as a
machine shop and shipping facility and later converted to a welding shop (Haven and
Emerson 1981).
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FIGURE 5.1 Layout of Sites 21 and 37, the Building 24 Plating Facility and Surface
[mpoundments (Source: Adapted from USACE 1984b)




5-2

In 1960, the building was gutted and a new plating facility was installed in the
southeast section of the building. An industrial waste treaiment plant (IWTP) was built
adjacent to the plating operation in the southwest section of the building. At that time,
two exterior lagoons were constructed on the southwest side of the building. The upper
portion of each lagoon was lined with asphalt, the uottom with sand and clay. The
asphalt linings were replaced in 1978. The combined volume of the adjoining lagoons was
about 55,000 gal. Their approximate dimensions were 20 by 40 ft and 25 by 25 ft; both
were 8 ft deep (Haven and Emerson 1981).

Operations in Bldg. 24 included anodizing with chromic and sulfuric acids;
cleaning; degreasing; deburring; and plating with chromium, cadmium, copper, tin, and
rickel. The building also contained a chemical storage area where chemicals and rinse
solutions for the plating operation were kept. The main chemicals used for the plating
process were hydrochloric acid, nitric acid, chromic acid, various caustic solutions, black
oxide, sodium bisulfite, sodium hydrosulfite, zinc phosphate, and sodium dichromate.
Within the chemical storage area, new plating solutions were blended in tanks located
over secondary containment pits. Wastes that were g2nerated include spent cyanide and
chromic solutions and wastewater from plating and anodizing operations. Operations
requiring cyanide were discontinued in 1980, because the necessary ventilation systems
were inoperable (Foster Wheeler 1987a). Waste trichloroethylene (TCE) was also
generated from washing and degreasing of metal parts prior to plating. In 1983, PTA
discontinued the use of TCE and began using trichloroethane (TCA) (Haven and Emerson
1981). Information regarding the disposal of waste degreasing solvents was not
available.

Spent sclutions flowed by gravity to the IWTP. Several process waste streams
were isolated from the lagoon system by discharging into the acid and chrome tanks;
these streams included effluent from the chromate treatment tank 2nd cffluent from the
cyanide destruction process, which was pumped into an alkali reservoir before being
routed to the acid and chrome tanks. After treatment, the wastewater was sent to the
lagoons where the water percolated into the ground. Chromium was found to be the
predominant metal in the effluent that was cischarged to the lagoons. Other metals
found include aluminum, cadmium, copper, and zinc (Vowinkel et al. 1985).

This method of operation was foilowed f{rom 1960 until 1981. According to
available records, the average daily wastewater discharze during 1979 was about
10,000 gal/a with a maximum of 21,600 gal/d. Records also show that, prior to 1981,
about 2,000-3,000 gal of sludge slurry was removed from the lagoons annually and sent
off-post to an approved disposal facility (Haven and Enierson 1981; Foster Wheeler
1987a).

In 1981, the unlined lagoons were replaced by two concrete-lined lagoons. During
the reconstruction, contaminated soil was removed to & depth of about 10 ft and shipped
off-post for disposal as hazardous waste. As was the previous practice, treated effluent
was discharged to the lagoons. It then flowed into a trough-like settling tank from which
it was discharged, through an over{low weir, to Bear Swamp Brock. Bear Swamp Brook, a
small tributary to Green Pond Brook, flows adjacent to the industrialized section of PTA
and Bldg. 24 before discharging into Green Pond Brook. Periodically, these lagoons were
dredged and the solids were sent to a disposal facility. In 1982, plating operations were
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discontinued. Until 1985, activities included aluminum cleaning with mild caustic and
aluminum anodizing using sulfuric and chromic acids (Haven and Emerson 1381).

In addition to the wastewater lagoons, a primary source of contamination in this
area is a dry well, which was constructed in 1961, between the front of the building and
Third Street in the area included in Site 21 (Fig. 5.1). The well drained a 3-in. overflow
line that served as a relief system in the event of a temperature-driven increase in
degreasing fluid levels. The well was an unmortared concrete-block pit (about 4 ft deep)
with a concrete slab top. It was surrounded by about 4 in. of gravel and drained to the
subsurface. At this location, the water table ranges from 5 to 15 ft below the ground
surface (Foster Wheeler 1987a, 1988b). Since there were no reported overflow events
that actually drained into the well, contamination has been linked to vapor condensation
within the relief line. As TCE vapor condensed, it could have entered the dry well. The
well was capped in 1985 (Foster Wheeler 1987a; Sargent 1988). The dry well, which never
had interim status, will be closed in accordance with New Jersey hazardous waste
regulations.

Groundwater in the vicinity of Bldg. 24 has been monitored since 1981. Between
1981 and 1984, the U.S. Army Environmental Hygiene Agency (USAEHA) conducted
several phases of a groundwater quality assessment that found the following: (1) iron and
manganese concentrations exceeded secondary drinking water standards in most wells,
(2) cadmium concentrations exceeded the primary drinking water standard in two wells,
(3) over half of the monitoring wells were found to contain detectable levels of volatile
organics, and (4) TCE contamination in the deep cluster wells near the cafeteria and
Bldg. 24 indicated vertical movement of contaminants (Vowinkel et al. 1985).

In 1985, the U.S. Geological Survey (USGS) ccmpleted a preliminary evaluation of
groundwater contamination based entirely on previously collectad data. For the study
area, the report concludes that (1) a contaminant plume, principally TCE, emanates from
Bldg. 24 and follows the general water table gradient over 1,500 ft downgradient from
Bldg. 24; (2) concentrations of dissolved solids, sodium, sulfur, cadmium, lead, iron,
manganese, cyanide, selenium, and chromium exceed drinking water standards;
(3) concentrations of trichloroethylene and tetrachloroethylene exceed New Jersey
drinking water guidelines in nearby observation and supply wells; and (4) toluene and
benzene found in water samples originate from a source other than Bldg. 24 (Sargent
1988).

5.2.2 Geology and Hydrology

Soils in the area of Bldg. 24 are classified as urban land. They are usually well-
drained, deep sandy, gravelly, or stony material of glacial deposits. During development,
the soils in the area have been reworked to the extent that the original soil profile may
be unrecognizable (Sargent 1988).

Four bedrock units and several unconsolidated units are found in the Arsenal.
The general relationships of the bedrock units are based on investigations by Kummel and
Weller (1902), Bayley et al. (1914), and Drake (1962). Throughout most of the areas,
especially in the valley, the bedrock is obscured by deposits of unconsolidated sediments
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of glacial origin. The stratified drift deposits, composed of interbedded layers of sand,
silt, and clay, are formed under different depositional environments. Drift thickness
varies from 80 ft near Picatinny Lake to more than 185 ft at the southwestern boundary
of the Arsenal. In general, the sediments become finer toward the southwest near
Bldg. 24, where varved silts and clays of lacustrine origin are present (Vowinkel et al.
1985).

A boulder bed was encountered while drilling at the cafeteria cluster. Wells 81
and 82 (USATHAMA Nos. 129 and 130, réspectively) were thought to be screened at the
top of the bedrock surface at about 125 ft. However, the deep well at the cafeteria
cluster indicated that wells 129 and 130 were actually above a boulder bed, which is over
40 ft thick in some areas (Vowinkel et al. 19§5).

The underlying formations in the area of Bldg. 24 include the Green Pond
Conglomerate, the Leithsvill: Formation, and Precambrian gneiss. @ Green Pond
Conglomerate of Siluriap egc is the youngest bedrock at the Arsenal. Lithologically, the
Green Pond is a very coarse quartzite conglomerate interbedded with the grading upward
intn guartzite and sandstone. The contact with the Leithsville is not visible but is
believed to be separated by a steeply dipping fault called the Green Pond fault. The
fault originates between Green Pond and Cooperas Mountains, where the conglomerate
lies next to an upthrown block of Precambrian gneiss and extends southwest from
Cooperas Mountain to Picatinny Lake (Vowinkel et al. 1985).

The Leithsville Formation is an Early to Middle Cambrian dolomite. The contact
with the underlying Hardstone quartzite is gradational both vertically and Juteraily. The
Leithsville underlies the glacial deposits in the valleys and outcrops on the western shore
of Picatinny Lake (Vowinkel et al. 1985).

Precambrian gneiss underlies the eastern part of the Arsensl snd in this area is
divided into three mineralogic rock types: alaskite, hornblende granite, and biotite-
quartz-feldspar gneiss, with the hornblende granite predominating {(Vowinkel et al.
1985).

A generalized hydrogeologic section across the valley defines three aquifers: an
unconfined stratlfied-drift (water table) aquifer, which is about 35 7t thick; a coafined
glacial aquifer, which ranges from 20 to 75 ft in thickness; and a bedrock aquifer {Fusillc
et al. 1987).

The confined glacial aquifer comprises the sublacustrine sand and gravel, which
is separated from the water table by interbedded fine sand, siit, and clay. This layer
forms a leaky confining unit of variable thlckness and has z vertica! conductivity of
0.6 ft/d (Fusillo et al. 1987). Withdrawals from the supply wells iocated near Bldg. 24
have Induced contaminants to move around or through the confining laver r=sulting in
cor:tamination of the glaclal aquifer. In addition to this pathway, the screening interval
for well 130-obs (adjacent to water supply wel 130) was 17.5-125 f:. Since it was
screened in both the water table aquifer and the confined glaclal aquifer, it may have
provided a condult for the movement of contaminants from the upper to the iower
aquifer, particularly during pumping of water supply well 130. Weli 120~obs was seaied In
1986 (Sargent 1988).
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Groundwater flow within the water table and confined glacial aquifers is
essentially horizontal and towards Green Pond Brook at an average veiocity of
0.46-1.4 ft/d. Discontinuities in the confining silts and clays modify the flow path.
Vertical gradients in the unconsolidated deposits are generally downward on the sides of
the valley and upward in the vieinity of the brook. Zones of highest vertical gradients in
the bedrock aquifer are near the valley sides where the vertical component of flow is
generally upward, reflecting recharge from the hills. The range of measured head
differences between the bedrock aquifer and the confined glacial aquifer are small,
indicating that there is some limited flow between these aquifers (Vowinkel et al. 1985).

Water levels taken in December 1987 and February 1988 show that the
potentiometric surfaces of the confined glacial and bedrock aquifers are similar to the
water table aquifer in orientation. The potentiometric surfaces of the water table,
confined glacial, and bedrock aquifers are shown in Figs. 5.2, 5.3, and 5.4, respectively
(Sargent 1988).

5.2.3 Existing Contamination

Studies conducted between 1981 and 1984 identified several organic
contaminants present in the groundwater. The main constituent of the contaminant
plume was identified as TCE. Other organics found include tetrachloro:::ylene,
1,1,i-trichlcroethane, the cis and trans isomers of 1,2-dichloroethylene, and phenol
(Vowinkel et al. 1985).

During these studies, several inorganic contaminants were detected at what were
apparently maximum concentrations. The inorgeanies include cadmium (61 ug/L),
chromium (150 ug/L), lead (97 ug/L), cyanide (43. ug/L), and coppar (409 ug/L). By 1985,
i st levels had decreased significantly (Vowinkel et al. 1985).

In 1986, USGS began a study of the Bldg. 24 area. Based on the results of past
investigations and further characterization, 33 new monitoring wells were insteiied in or
adjacent to areas of kncwn contamination. Wel! locations were based on the results of a
ground-penetrating rader survey and a drive-point sampling program. Following
installation, sluy *ests were performed. The well locations are shown in Fig. 5.5, and the
drive-point sampling locations are shown in Fig. 5.6.

Analytic results from the soil and sediment sampling program, the drive-point
sampling program, the mcnitoring well sampling program, and the slug tests will be
available when the USGS study is finalized (see Sargent 1988). In this report, only
selected draft results will be discussed in order to define Site-specific problems.

5.2.3.1 Soil

The following discussion of soil contamination is based on soil gas samples and
stream-bed sediment samples. Soil gas samples were collected from the unsaturated
zone in Februery and March 1988. The locations sampled are shown in Fig. 5.7. TCE

- —




— 590 — Line of Equal Altitude of Water Tabl

of Water Table and Direction of Groundwater Flow near Building 24

FIGURRE 5.2 ‘ostentiometric Burface

(Source: Adapted from Sargent 1988)




)

ji

]

0

i
o

Key

- 6§30 =— Potentiometric Contour

FIGURE 5.3 Potentiometric Surface of Confined Aquifer und Direction of Groundwater Flow near Building 24

(Source: Adapted from Sargent 1988)




5-8

(8861 1uadueg wodj pardepy :2dan08)
¥Z 3uIping JBIU MO[] JIIBMPUNOIY JO UOLIDAIL(] PUB J3JINDY ND0IPIY O 3D8JIng d1aj2WONUAI0d 'S AUNDUA

JNOJUOT) DUIBWONUBIO] == 069 r=—




(8861 1udireg
woJaj paydepy :20an0g) (L86T Ul PABISUI ST{2M) ¥z Buiping J83u §1[aM Suldoljuop §HSN JO SUONIBIOT S°S FUNDIA

pejdwes sjiep Buoyuop Buil. @

Jeyniuep) |ea07 pue sjiepm AiejoH P e

Jsyruep) [e00] pue
silem jebny weis mojioH @

5-9




Key
< Drive Paint Location

= TUL~
{2 LHE-5

— 2 * a

\

FIGURE 5.8 Locations of Drive-Point Sampling near
Building 24 (Source: Adapted from Sargent 1988)

A=t} = .~ ——




.~ ——

Key

Soil-Gas Probe
Locallon

FIGURE 5.7 Locations of Soil Gas Sampling near
Building 24 (Source: Adapted from Sargent 1988)

o —

N e e




— — -

5=12

was the predominant contaminant with maximum concentrations (7,300 ng/L) found about
1 ft above the water table near Bldg. 24. In general, as the distance from the top of the
water table increased, the TCE concentration decreased. Dichloroethylene and
tetrachloroethylene were also detected with maximum concentrations of about
130 ng/L. The maximum concentration of TCE was found at sampling lo:ation 1 with
concentrations decreasing with distance from the source. At sampling location 6, on the
eastern side of the brook, TCE was not detected (Sargent 1988).

Sediment samples were taken from beneath the stream bed as shown in Fig. 5.8.
At each location, samples wzre taken from each side and the middle and analyzed for
cis-1,2-dichloroethylene and TCE. Results indicate that only samples from the western
side of the stream bed had detectable concentrations of organies. This result agrees
closely with the estimates of the extent of the contaminant plume (Sargent 1988).

5.2.3.2 Water

Slug tests were performed on 22 of the 33 monitoring wells to obtain estimates
of the hydraulic conductivity in the water table aquifer. The variability in hydraulic
properties of the aquifers and confining beds is confirmed by the areal “rend in sediment
distribution. This trend is reflected by the fact that conductivities at some shallow
depths exceeded those obtained at selected deeper wells. Even thouga the flow path is
modified by these irregularities, the groundwater flow in both the water table and
confined glacial aquifers is generally toward Green Pond Brook (Sargen’ 1988).

Drive-Point Sampling Results

Semples taken from 15 drive points at specified depths were analyzed for
inorganic and organic compounds and physical properties. A total c¢f 105 samples were
taken. Sampling location X-1 (on the eastern side of Green Pond Erook) was chosen to
provide background data. Sampling location E-4 was chosen to d'fferentiate between
contamination coming from Bldg. 24 and that coming from Bldg. 31 (Sargent 1988).

The results of the inorganic sampling showed elevated 'evels of sulfate and
chloride, which may be the result of using sulfuric acid and hydrochloric acid in the
plating process. Other constituents were not elevated significantly from values found at
sampling location X-1. Trace metals associated with metal plating activities were not
found in high concentrations downgradient. Although iron and manganese were
frequently found downgradient at elevated concentrations, these rietals may be naturally
occurring. [ron concentrations ranged from 3 to 12,000 ug/L, and manganese
concentrations ranged from 10 to 1,300 ug/L (Sargent 1988). The: New Jersey Secondary
Drinking Water Regulations recommend 300 ug/L for iron and 50 ug/L for manganese.
Although toxicological significance is not at issue, both iron and manganese can impart
an objectionable taste and cause staining and incrustation (USAFHA 1384b).
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Selenium concentrations did not exceed 10 ug/L in the study area. Arsenic and
chromium concentrations exceeded 10 ug/L only at sampling location E-2, immediately
adjacent to Bldg. 24. Similarly, the highest concentrations of aluminum (540-680 ug/L)
and cadmium (65 ug/L) were found at this location. Strontium, zine, and lithium were
detected in trace concentsations at the majority of sampling locations. Lead was found
at location B-1 (1990 ug/L); however, it was an isolated detection (Sargent 1988).

The detection limits used for the organic analyses ranged from 0.2 to 100 ug/L
based on the dilution lactors. Results did not differ significantly from previous
investigations. About 15 locations had values at or less than detection limits, 46
locations had concentrations up to 50 ug/L, and 44 locations had concentrations

- exceeding 50 ug/L. The four contaminants that exceeded 100 ug/L include methane,

tetrachloroethylene, TCE, and both isomers of 1,2-dichloroethylene (cis and trans)
(Sargent 1988).

The most frequently detected volatile organic was TCE. This compound was also
present in the highest concentration (44,000 ug/L) at sampling location E-2. Figure 5.9
depicts cross-sections A-A' and B-B' across the contaminant plume. The plume of
volatile organiecs originates in the Bldg. 24 area and follows the general water table
gradient to Green Pond Brook, about 1,600 ft. Near section A-A', the plume is about
20 ft thick with 15-20 ft of relatively uncontaminated ground water above it. The plume
is about 400-800 ft wide and the bottom is 50 ft below the surface, at the boundary of
the water table aquifer and the confining bed. Concentrations near the center of the
plume at B-B' range from 7,000 to 14,000 ug/L. The vertical distribution of TCE at both
cross-sections is shown in Fig. 5.10 (Sargent 1988).

Based on the vertical distribution of TCE, USGS mapped the plume at three
altitudes, £50, §70, and 690 ft above MSL (Figs. 5.11, 5.12, and 5.13, respectively). The
shaded areas reflect the difference between the plume detected in the drive-point
samples (198€) and the monitoring well samples (1987). The 1987 data indicate that the
plume has moved farther down the valley since the 1986 data (from the drive points)
wera mapped.

The 650-ft altitude is near the base of the water table aquifer and is estimated
to be the bottom of the plume. The center of the plume is not aligned with the Bldg. 24
source (Fig. 5.11). The possibility exists that pumping at production well 130 caused the
plume to move toward the weil. Since it is no longer pumped, the plume is now moving
dewngradient from well 130 (Sargent 1988).

At the 670-ft altitude near the center of the nlume, and at Green Pond Brook,
concentrations of TCE exceeded 1,000 ug/L (Fig. 5.12) (Sargent 1988).

The 690-ft altitude is considered to be the top of the plume. As seen in
Fig. 5.13, concentrations exceeding 1,000 ug/L were found at the source, in the center of
the plume, and at Green Pond Brook. It is generally believed that contamination has
moved downward as it traveled away from the source, and upward near the brook. Since
no significant concentrations of TCE were detected at sampling location X-1, it appears
that the plume has not passed the brook (Sargent 1988).
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The second most significant volatile organic component of the plume is
eis-1,2-dichloroethylene. Based on the highest drive-point concentrations, plumes from
Bldgs. 24 and 31 have been identified. As mentioned previously, differentiation between
sources of contamination in this area is difficult because of the number of buildings and
the industrial nature of the operations. Figure 5.14 shows that the vertical distribution
of dichloroethylene at cross-sections A-A' and B-B' is very similar to the distribution of
TCE. The two primary zones where contamination exceeds 100 ug/L are near the base of
the water table aquifer, and at the 20- to 25-ft depth. The degradation products of TCE
include cis-1,2-dichloroethylene, dissolved methane, and vinyl chloride. These were
detected at most of the sites. Tetrachloroethylene, 1,1,1-trichloroethane, and vinyl
chloride were also detected in the zone of contamination (Sargent 1988).

Well Sampling Results

In October and November 1987, groundwater samples were collected from 60
wells. Five wells are screened in the bedrock aquifer, 10 in the confined glacial aquifer,
and 45 in the water table aquifer. The bedrock and the glacial aquifers did not show
unusually high concentrations of macroparameters or cyanide (Sargent 1988).

Mercury was detected above 2 ug/L in all three of the aquifers. Cadmium
concentrations exceeded the primary drinking water standard of 10 ug/L only in the
water table aquifer in wells 9-C, 9-D, and 31-1. Based on the well locations, it appears
that cadmium has not moved far from the source at Bldg. 24. Similarly, the only
concentrations of copper that exceed the secondary drinking water standard (50 ug/L)
were near the source at wells 9-3 and 9-E (Sargent 1988).

Lead was detected in the water table aquifer at scattered locztions, and in the
bedrock aquifer concentrations ranged from 19.2 and 36.8 ug/L. Oversll, the results
indicate that metals have been adsorbed onto clay particles near Bldg. 24 and have not
moved signrificant distances in the groundwater (Sargent 1988).

Volatile organic compounds were detectad in all three of the aguifers. Samples
from two wells in the bedrock aquifer showed TCE contamination. Detection of 55 ug/L
at well 10-3A (upgradient) was an isolated finding, an¢ USGS sugyests confirmation
sampling. TCE contamination at well 65-1 conlirms pust sampling efforts. Wells £5-2,
CAF-3, and CAF-4, ell screened in the confined gla~ial aquifer, had detectable
concentrations of volatile organics. Past sampling of these welis showed TCE
contamination; however, the moat vccent sampling shows the presence of additiona!
constituents. The 1987 results show that, in addition to TCE, there are detectabie levels
of tetrachloroethylene snd cis-1,2-dichloroethylene (Sargent 1988).

TCE coucentraticns in the water table aquifer were similar in distribution to
those of tiae drive-point samples; however, as shown by the shaded areas in Figs. 5.i1,
5.12, and 5.12, the plume detected during the well sampiing appears to be farther down
the valley (Sargent 1983).

-
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Surface Water Sampling Results

During 1986 and 1987, surface water samples were collected from three locations
on Green Pond Brook, as shown in Fig. 5.15. Samples were analyzed for volatile
organics. Sampling location SQ-1, Green Pond Brook at Farley Avenue, is upstream from
the area affected by the plume and is the designated background location. Sampling
location SQ-2 is downstream from the point of groundwater discharge into the brook, and
SW-3 reflects water quality as it leaves the Arsenal (Sargent 1988).

At sampling location SQ-1, neither TCE nor dichloroethylene was above the
detection limit of 3 ug/L. At SQ-2, TCE was detected in five of ten samples
(2.5-3.8 ug/L) and dichloroethylene was detected in six of ten samples (2.3-11 ug/L). The
increased concentrations can probably be attributed to the inflow of contaminated
groundwater from the Bldg. 24 plume. At sampling location SW-3, TCE was not detected
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above 3 ug/L, and dichloroethylene was detected in two of nine samples (3 and
4.2 ug/L). These levels are probably due to dilution and volatilization, which results from
rapid stream flow over many small falls and riffles. Based on these levels, downstream
use of the stream water should not be affected by TCE or dichloroethylene: (Sargent
1988).

5.2.4 Closure Plan

The RCRA closure plan for the dry well includes sampling to determine the
extent of contamination and the procedures for remediation. Upon approval by NJDEP,
PTA will close the dry well.

5.2.5 Proposed RI Plan

Some of the information for the evaluation in Sec. 5.2.3 was obtained from a
1987 USGS draft report (Sargent 1988). If significant changes are made to the final
report or the final data, the following sampling plan may need revision.

The proposed RI plan will be carried out independently of implementation of the
closure plan. If clean closure is not possible, this RI plan should be modified as new data
become available.

5.2.5.1 Building 24 Plating Facility (Site 21)

The most significant organic contaminants of concern are trichloroethylene and
cis-1,2-dichloroethylene. Cyanide and cadmium are the next most common and
significant contaminants of concern.

As required by Section 1424(e) of the Safe Drinking Water Act, the EPA
Administrator has published notice in the Federal Register, January 24, 1984, Vol. 49,
No. 16: "the U.S. EPA has determined that the Unconsolidated Quaternary Aquifer in the
Kockaway River Basin is the sole or principal source of drinking water for the Rockaway
River Basin Area, and that the Unconsolidated Quaternary Aquifer, if contaminated,
would create a significant hazard to public health." It has also been determined that "the
Quaternary deposits represent an aquifer which currently serves as the sole source of
drinking water for approximately 90,000 residents; and there are no existing alternative
drinking water sources which would provide fifty percent or more of the drinking water
to the designated area, nor is there any reasonably available alternative future source
capable of supplying the drinking water demands of the Rockaway River Basin Area.”

Based on the groundwater model that predicts the rate and direction of
movement of the Bldg. 24 contaminant plume, the groundwater is being removed and
treated. I[n addition, the wells installed in 1987 by the USGS in this area should be
sampled for two quarters for volatile organic compounds and TCL metals. The water
should also be analyzed for radon-220 and -222. Since these are natural contaminants,
any water treatment scheme would cause them to be released.
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5.2.5.2 Metal Plating Surface Impoundments (Site 37)

Since the lagoons are no longer in use, closure would provide the best level of
protection for PTA. A lagoon closure plan has been developed in accordance with New
Jersey Administrative Code (NJAC) Title 7, Department of Environmental Protection,
Chapter 26, Subchapter 10.6(h), Surface impoundments (Foster Wheeler 1987a). The
closure plan includes sampling to determine whether the soil below the lagoons is
contaminated and the requisite steps for the ensuing options. Upon approval of the
closure plan by the NJDEP, PTA should close the lagoons.

5.3 SITE 29 — BUILDING 31, YARD DRUM STORAGE AREA

5.3.1 Site History

Building 31 was a metal work shop containing various types cf equipment
including lathes, milling machines, and drill presses. Primarily, these operations
produced cutting oils and machine oils, which were collected in 55-gal drums that were
stored cutside of the building, as shown in Fig. 5.16. Metal shavings coated in cutting oil
were also produced. The waste oil was transferred manually to a 10,000-gal underground
storage tank (UST) under the drum storage yard. Currently, the UST is empty and is not
used, and its removal s planned (Anderson 1988b). The yard is an unpaved gravel area,
about 60 by 75 ft. The transfer of waste oil would be compatible with the reported spilis
in this area. This UST will be closed according to NJDEP regulations because it did not
have interim status.

In 1980, a steel 10,000-gal UST was installed adjacent to the northeastern corner
of the building, as shown in Fig. 5.16. This tank, which was used to store fuel oil, was
removed in 1986 because it was leaking. An unknown volume of the surrounding soil was
removed, and confirmation samples were analyzed for petroleum hydrocarbons. The
removal was approved by NJDEP (Anderson 1988b).

5.3.2 Geology and Hydrology

This Site is located directly across Third Avenue from Sites 21 and 37. Due to

the proximity of these Sites, the geology and hydrology are similar to that presented in
Sec. 5.2.

$.3.3 Existing Contamination

The proximity of this Site to the Bldg. 24 metal-platirg shop (Site 21) and the
metal-plating shop wastewater lagoons (Site 37) makes the differentiation of the exact
source of contamination difficult.
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5.2.3.1 Soil

Soil contamination ir the Bldg. 31 area has been attributed to spills, leaking
55-gal drums, and a leaking UST. In the spring of 1984, visible contamination was
discovered in the drum storage yard. An asphalt pad that covered a small portion of the
yard was removed in October 1984. The area beneath the pad wus found to be visibly
contaminate%, indicating that spills had occurred prior to its installation. In June 1988,
about 60 yd” of topsoil was excavated and sent off-site for disposal (Gaven 1936;
Anderson 1988a).

Soil in the drum storage yard was sampled by Dames & Moore in 1988 (Dames &
Moore 1989). A summary of the sampling results is presented in Table 5.!. Sampling
locations are shown in Fig. 5.16. Samples taken to a depth of about 5 {t indicate
elevated concentrations of chromium, cadmium, lead, and zine. The organics detected
were not elevated significantly; however, they were found most frequently in two
locations (sampling points 5 and 8). This may indicate the location of an activity that
acted as a source f{or the local contamination, or it may have been the location for
storing excavated topsoil prior to dispcsal.

5.3.3.2 Water

Building 31 has been identified as one of the sources of & plume of contamination
discussed in Sec. 5.2.3. The locaticn of drive puint sample E-4 (see Fig. 5.6) was selected
to gain information about possible contamination coming from the oil storage activities
at the Site. Chioride concentrations were found to be equivalent to the drinking water
standard (250 mg/L). Table 5.2 contains data fcr drive-point location E-4,

Vinyl chioride, methane, and cis-1,2-dichloroethvlene are degradetion prr.ducts of
TCE and were detected at most sampling locations in the area. 1t is possible that these
contaminants are {from the Bldg. 24 source.

Cis-1,2-dichlorozthviene is the second most abundant volatile organic found in
drive point semples. Basead on the distribution of this contaminant, two plumes were
identified: one from Bldg. 24 and one from Bidg. 31 (see Fig. 5.17\

Vowinksl et al. (1985) discuss contamination of well 129 with toluene, benzene,
and phenolic compounds. Since these are not significant o Bidg. 24 cperations, they may
have originated from Bldg. 31. Other than discovering contaminants axclusively
identified with Site operations, distinguishing sources in this area iz difficuit,

The results of recent monitoring well sampling are discussed in Sec. 5.2.2.
Essentially the same groundwater resuits apply to Site 29, since it is downgradient from
Sites 21 and 37.
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TABLE 5.2 Analytical Results (ppb) for Samples from
Drive-Point E-4 at Site 292

Sample
Depth Vinyl cis-
(fe) Methane Chloride TCE 1,2-DCE Chloride

15 = 30.0 2.0 4.0 =
20 410 9.0 2.0 6.0 130
25 = 2.0 9.0 7.0 -
30 1,500 20.0 5.0 6.0 250
35 110 1.0 19.0 11.0 91.0
40 20.0 <l.0 2.0 <l.0 =

3A hyphen indicates that che contaminant was not
detected or was detected in trace amounts.

Source: Sargent 1988.

5.3.4 Closure Plan

The 10,000-gal UST under the drum storage yard will undergo RCRA closure. At
closure, the tank will be emptied and excavated. All associated piping and other
structures will also be removed. After excavation has been completed, confirmation
samples will be collected to ensure complete removal and soil borings will be sampled at
2-ft intervals down to a depth of 10 {t at three locations.

Any stained soil in the drum stor e yard will be removed, drummed, and
disposed of in accordance with applicable regulations. A composite sample of drummed
soil will be collected. All soil samples will be analyzed for priority pollutant metais,
VOCs, PCBs, and, if necessary, EP toxicity for metals (Solecki 1989a). The need for
further remedial action will be based on the results of these analyses.

5.3.5 Proposed Ri Plan

Based on the results of the soil samples from this area, it is evident that both
organic and inorganic contaminants are present to a depth of at least 5 ft. The proposed
action for this Site is to proceed with closure. The results of the 2oil borings that will be
part of closure should be used to determine the extent of the contamination. Any
remedial actions for this Site should be closely coordinated with those for Site 21/37.
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5-30

5.4 SITE 39 — BUILDING 31, VEHICLE MAINTENANCE WASTEWATER
TREATMENT PLANT

5.4.1 Site History

A dissoived air flotation treatment unit with a mechanical skimmer is located
inside the northern end of Bldg. 31 (see Fig. 5.18). This unit treats oily wastewater that
is produced by vehicle maintenance and washing operations in Bldg. 33, directly across
Farley Avenue. An in-ground sump is used to collect flow from all floor and roof drains,
which is then piped under the street for treatment. After flocculation and treatment
with a cationic polymer, suspended particles are skimmed. The skimmed effluent enters
a float-treat tank and then flows cat to one of the IWTPs located at PTA. The froth and
oil skimmed from the surface is sent to a 1,000-gal UST. Dirt and other heavy solids fall
to the bottom of the float-treat tank, where a mechanical serew flushes the sediment to
the UST. The wastes from the UST are shipped off-post for disposal on a regular basis
(Gaven 1986; Foster Wheeler 1987b; Anderson 1988b). Site 39 will be closed in
accordance with New Jersey hazardous waste regulations because it did not have interim
status.
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FIGURE §.18 Layout of Site 39, the Wastewater Treatment
Plant at Building 31, and Site 45, Building 33 (Source:
Adapted from USACE 1984b)
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5.4.2 Geology and Hydrology

Site 39 is located directly across Third Avenue from Sites 21 and 37. Due to the
proximity of these Sites, the geology and hydrology are similar to that deseribed in
sec. 50202.

5.4.3 Existing Contamination

Since this Site is located in Wing 1 of Bldg. 31 (Site 29), the associated
environmental concerns, namely leaking underground storage tanks and contaminated

.soil, are similar to those for Site 29. Data regarding soil contamination at Bldg. 31 is

discussed in Sec. 5.3.3.1. Building 31 has been identified as one of the sources of a plume
of groundwater contamination, which Is discussed in detail in Sees. 5.2.3 and 5.3.3.

5.4.4 Closure Plan

The integrity of the 1,000-gal UST was tested in November 1988. The test
determined that the tank needed closure. A closure pian for the tank has been submitted
to the NJDEP for approval.

5.4.5 Proposed RI Plan

No activities beyond those in the closure plan are proposed.

5.5 SITE 45 — BUILDING 33, 90-DAY WASTE ACCUMULATION AREFA

5.5.1 Site History

Building 33 was constructed in 1933 and has always been used as a maintenance
shop for military tactical and standard vehicles. Figure £.12 provides details of the
Site. The types of vehiecles iuclidy cars, trucks, trailers, buses, lift trucks, lifting
devices, locomotives, and tuctical vehicles. Taetical vehicles inciude tanks, seif-
propelled howitzere, personnel cariers, and missile carriers. An autobody shop is located
in the southeastern part of the building (Anderson 1988b).

Between 1970 and 1984, used oil was stored in 5$5-gal drums and periodically
taken to the power house (Bldg. 507) to be burned as fuel. in 1984, PTA began disposing
of used oil as hazardous waste. The storage room also contained waste radiator coolant,
drained battery acid, and cloths containing oil and paint thinner. These items have
always been sent off-post for disposal (Anderson 1988b). Site 45 w!ll be closed in
accordance with New Jersey hazardous waste regulations because i. never had interim
status.

———— — o ——
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5.5.2 Geology and Hydrology

This Site is iocated on Third Avenue across from Sites 21 and 37. Due to the
proximity of these Sites, the geology and hydrology are similar to that described in
Sec. 5.2.2.

5.5.3 Existing Contamination

Extensive investigations of this part of the Arsenal have focused on the
contamination associated with Bldgs. 24 and 31. Since this Site is located directly across
Third Avenue and adjacent to Bldg. 31, the environmental concerns are similar.

v.5.3.1 Seil

Soil sampl~~ were not collected near this building in recent sampling efforts.
Inforraation regarding past sampling events was not available.

5.5.3.2 Water

Due to the proximity of this Site to the Bldg. 24 metal-plating shop and
wastewater lagoons (Sites 21 and 37) and the Bldg. 31 operations, differentiation of
another source of contamination would be difficult.

5.5.4 Closure Plan

The hazardous waste will be transferred to Bldg. 3100 for storage prior to off-

post disposal. The storage ares will then be cleaned and sampled to confirm the
completeness of cleanup.

5.5.5 Proposed R! Plan

The proposed phased Rl sampling plan will be carried out independently of
implementation of the closure plan. If ciean closure is not possible, this Rl plan should
be modified as new data become available.

$.5.5.1 Phasel

The Site should bc inspected for visible contamination, spills, and leaks. The
surface soil should be sampled (at 0- to 6-in. depth intervais) outside the access doors and
in any areas with visible contaminatiot.. The samples should be analyzed for TCL
volatiles and TCL semivolatiles.
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5.5.5.2 Phasell

If warranted by the results of the surface soil samples, the contaminated soil
should be excavated and disposed of in an appropriate manner. Confirmation sampling
should be conducted to ensure that the removal is complete.

5.8 SITE 49 — BUILDINGS 19 AND 19A, 90-DAY WASTE ACCUMULATION AREA

5.6.1 Site History

Buildings 19 and 19A are located between Second and Third Avenues, northwest
of Second Street. The Site location is shown in Fig. 6.6 (see Sec. 6.4). Building 19 was
constructed in 1918. It is 105 by 30 ft with a concrete foundation, wuod floors,
corrugated asbestos roofing, and 8-in. hollow tile walls. It was used as a model shop,
ordnance facility, and electrical equipment facility, and it is now used as a trainir~
facility for high-reliability soldering. Various solvents are used to clean circuit boa
prior to soldering. Waste solvents are generated and placed in drums stcred in an
adjacent shed, Bldg. 19A. Waste solvent is known to have been stored in the shed for
periods exceeding 90 days. This shed consists of a concrete foundation with metal siding
as walls and roof. It is padlocked at all times except during drum filling and removal
(Anderson 1988b).

The maximum inventory of hazardous waste stored in these buildings is two
55-gal metal drums of waste solvent/soldering fluxes and ten 5-gal metal drums of waste
solvents (Foster Wheeler 1988b). These quantities are estimated bases on the maximum
quantity generated during a three-month period.

Buildings 19 and 19A are to be closed in accordance with New Jersey hazardous
waste regulations because they never had interim status.

5.6.2 Geology and Hydrology

Due to its proximity, Site 49 shouid have geological and hydrological
characteristics similar to those of Site 22 described in Sec. 6.2.2.

5.6.3 Existing Contamination

There are no data concerning soil, surface, and groundwater contamination at the
Site.




5.8.4 Closure Plan

Revised closure plans for Site 49 inciude transferring hazardous material to
Bldg. 3100 for off-post disposal, washing the buildings with detergent, rinsing them with
clean water, collecting two wash water samples from each building, and analyzing these
samples for priority poliutant metals. Following the wash and rinse step, six chip
samples {four from Bldg. 19 and two from Bldg. 19A) will be collacted from the locations
shown in Fig. 5.19. The chip samples will be analyze for priority pollutant metals.

If the floor in Bldg. 19A is cracked, the soil sample will be collected through the
erack. The soil sample will be taken from a depth of 0.3 m (1 ft) and analyzed for VOCs,
priority pollutant metals, and, if necessary, EP toxicity for metals. If the soil is above
predetermined concentration limits, further sampling will be done to determine the
extent of contamination (Foster Wheeler 1988b, 1989; Solecki 1989a).

Bidg. 19
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/ \ I / \ | / \ I / N
/ N s \ / \ / \
% Ny Ny N2 B
N N/ N/
Bigg. |©
19A
| Note: Il the floor of Bldg. 19A s
© Chip Sampiing Location N cracked, a soil sample wiil be
# collected through the crack.

FIGURE §.19 Closure Plan Sampling for Site 49 (Source: Adapted from
Foster Wheeler 1989)
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5.6.5 Proposed RI Plan

No additionel sampling activities are proposed unless the soils are found to be
contaminated. If contamination is found, a surface water and groundwater sampling plan
should be developed and implemented.

5.7 SITE 69 — BUILDING 92, SURVEILLANCE LABORATORY

5.7.1 Site History

Building 92, the Predictive Surveillance Laboratory, is in the industrial area of
the southwsstern portion of PTA. Details of the Site are given in Fig. 5.20. The lab
conducted quality assurance testing for surface thickness of painted and anodized
coatings. Acid was used to strip coatings from panels. Documentation of waste disposal
began in October 1981. Between 1982 and 1985, spent acid was sent to Bldg. 24 for
disposal. None was generated during 1986, and, during 1987, it was taken to Bldg. 183 for
disposal with other laboratory wastes. The stockpile reliability testing (SRT) area is also
located in this building. This area is a controlled clean room where optical disks are
cleaned and checked for quality. The only waste produced by the SRT is detergent
water, which is discarded in the sink (Foster Wheeler 1988b).

Past operations also discharged waste into a concrete underground storage tank
via floor drains and sinks. According to PTA personnel interviewed in 1989, the tank had
an outfall into Bear Swamp Brook near Bldg. 95. Building 92 is a designated satellite
waste accumulation area; an estimated 5 gal of waste is generated per year (Solecki
1989¢).

A closure plan has been prepared for this Site (Foster Wheeler 1988b). Because it
did not have interim status, it will be closed in accordance with New Jersey hazardous
waste regulations.

5.7.2 Geology and Hydrology

Four bedrock units and several unconsolidated units are found at the Arsenal.
Limited information regarding bedrock geology specific to this area is available, so a
discussion of the orientation and placement of the units is not presented. The underlying
formations in the area of Bldg. 92 include the Green Pond Conglomerate, the Leithsville
Formation, and Precambrian gneiss. The specifics of these formations are discussed in
Sec. 2 of Volume 1 and Sec. 5.2.2 of this volume. Groundwater in these formations is
usually contained in fractures, and well yields are iow to moderate. Flow in this area is
estimated to be south-southeast toward Green Pond Brook.

Soils in the area of Bldg. 92 are classified as Urban Land. These soils are usually
well-drained, deep sandy, gravelly, or stoney material of glacial deposits. The soils have
been reworked to the extent that the original soil profile may not be recognized (Sargent
1988).
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FIGURE 5.20 Layout of Site 89, the Building 92 Surveillance
Laboratory (Source: Adapted from USACE 1984b)

5.7.3 Existing Contamination

No previous investigations are reported for this Site. During interviews, PTA
personnel reported that sodium cyanide, potassium cyanide, chromium trioxide, acetone,
and peroxide may have been discharged io the concrete tank. Analyses of waste oil
generated by this operation have shown concentrations of antimony, arsenic, cadmium,
chromium, copper, lead, nickel, selenium, thallium, and zinc (Solecki 1989¢c). Since the
tank reportedly had an outfall into Bear Swamp Brook near Bldg. 95, the possibility exists
that these contaminants were discharged to the brook and swamp.
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5.7.4 Closure Plan

Areas included in the closure plan are the laboratory table tops in room 18, a
cabinet containing unknown chemicals, and a paint locker storage bin located outside of
the building. Activities include removal, sampling, and disposal of stored chemicals;
washing with detergent and high pressure water; and collection of chip samples from

each area and two rinsate samples. The samples are analyzed for priority pollutant
metals.

5.7.5 Proposed RI Plan

In order to address the potential for contamination resulting from Site
operations, a phased investigation is recommended. The following RI plan will be carried
out independently of the closure sampling plan. If clean closure is not possible, the RI
plan will be modified as new information becomes available.

5.7.5.1 Phase I

The current condition of the Site should be assessed by inspecting all areas to
locate visible contamination, drains, and other migration pathways. if visible staining is
found, one soil sample should be collected from each area of stained soil.

In addition to the sampling of visibly contaminated areas, three deeper samples
(2 ft) should be collected with a hand auger from around the underground tank, one
surface soil sample should be collected between 0.15 and 0.3 m (6 and 12 in.) deep from
three locations at each loading and handling area, and two surface water and sediment
samples should be collected from Bear Swamp Brook at the location of the former outfall
from the building.

All samples should be analyzed for TCL volatiles, TCL semivolatiles, TCL
metals, nitrate, sulfate, and cyanide.

5.7.5.2 Phase I

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilled to groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
All samples should be analyzed for parameters that were elevated in the surface
samples. Based on the resuits of the soil borings, it may be necessary to install a
minimum of one upgradient and three downgradient monitoring wells.
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5.8 SITE 88 — BUILDING 12, PHOTOPROCESSING FACILITY

5.8.1 Site History

Building 12, which contains a photoprocessing operation, is in the industrial area
of the southwestern portion of PTA. Figure 5.21 gives the details of the Site. Since
1977, the operation has converted ARDEC drawings to 35-mm microfilm. The process
uses various solutions that are replaced about once per month. The spent solutions are
stored temporarily until they are transferred to the Defense Reutilization and Marketing
Office (DRMO) for silver recovery. All of the solutions are designated recyclable
materials from which precious metals are reciaimed [40 CFR 261.6a(2)(iv)]. Therefore,
PTA claims exemption from ‘90-day accumulation periods for this Site, and it will not
undergo closure.

5.8.2 Geology and Hydrology

Four bedrock units and several unconsolidated units are found at PTA. Limited
information regardirg bedrock geology specific to this area is avaiicble, so a discussion
of the orientation and placement of the units is not presentec. The underlying
formations in the area of Bidg. 12 include the Green Pond Conglomerate, the Leithsville
Formation, and Precambrian gneiss. The specifics of these formations are discussed in
Sec. 2 of Volume 1 and Seec. 5.2.2 of this voiume. Groundwater in these formations is
usually contained in fractures, and well yieids are low to moderate. Flow in this area is
estimated to be south-southeast toward Green Fond Brook.

Soils in the area of Bldg. 12 are ciassified as Urban Land. These soiis are usually
well-drained, deep sandy, gravelly, or stoney material of glacial deposits. The soils have
been reworked to the extent that the original soii profile may not be recognized (Sargent
1988).

5.8.3 Existing Contamination

No previous investigations are reported for this Site. The types of solutions
handled in Bldg. 12 inciude acetic acid and photoprocessing developer and fixer.
Potential contaminants include ammonia-nitrogen and siiver. No spills or reieases have
been reported for this Site.

As noted above, an exemption is claimed from the 90-day accumulation
requirements. The substantive requirements that are required include notification of
activity, record keeping, and recycling of at least 75% of the material within one
calendar year (40 CFR 261.1(c}).

5.8.4 Proposed RI Plan

Because this Site handles only recyclable materials, only limited investigation is
recommended to assess thc current condition of the Site and the potential impacts
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resulting from regular operations. The Site should be assessed by inspecting all areas to
iocate visible contamination, drains, and ot*er migration pathways. If none are found, no
further action is recommended for this Site.

The need ior further investigation should be determined tased on the Site
inspection.

5.9 SITE 117 — BUILDING 22, PRECISION MACHINE SHOP

5.9.1 Site History

Building 22 is located south of Farley Avenue adjacent to Bear Swamp Brook in
the industrial section of ¢YTA (Fig. 5.22). It was built in 1918 and has been used as a
precision tmachine shop for machining depleted uranium and metals. Reportedly, it was
¢leaned and is no longer a machine shop.

Second Avenus \’\
\m
-
Site 122 ]

60 il

'| :
=2

] b o

22 %

[ S, e _Bear Swamp Brook g_

Site 117

22

Third Avenue

FIGURE 5.22 Layout of Site 117, the Building 22 Precision
Machine Shop (Source: Adapted from USACE 1984b)
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5.9.2 Geology and Hydrology

Four bedrock urits and several unconsolidated units are found at PTA. Limited
information regarding bedrock geology specific to this area is available, so a discussion
of the orientation and placement of the units is not presented. The undezlying
formations in the area of Bldg. 22 include Green Pond Conglomerate, Leithsville
Formation, and Precambrian gneiss. The specifics of these formations are discussed in
Sec. 2 of Volume 1 and Sec. 5.2.2 of this volume. Groundwater in these formations is
usually contained in fractures, and well yields are low to moderate. Flow in this area is
estimated to be south-southeast toward Green Pond Brook.

Soils in the area of Bldg. 22 are classi{ied as Urban Land. These soils are usually
well-drained, deep scady, gravelly, or stoney material of glacial deposits. The soils have
been reworked to tne extent that the original soil profile may not be recognized (Sargent
1988).

5.9.3 Existing Contamination

Information from previous investigations of Bldgs. 24 and 31 has shown that there
are several sources of contamination associated with this area (see Secs. 5.2 and 5.4).
Potential contaminants from this Site include waste oil, depleted uranium, and metals.
During interviews, PTA personnel reported that there may have been oil spills at this
Site. The degree to which the building was cleaned after being used for machining is
unknown. Since this area is the heart of industrial operations at PTA, there is a
moderate to high potential that contaminants have been released to the soil; however,
the source of this contamination may be other buildings. Information indicates that the
tulk of machining operations were across the street in Bldg. 31. Therefore, this Site is
considered to have a low potential for releasing contaminants to groundwater and surface
water.

5.9.4 Proposed RI Plan

Activities for this Site should be coordinated with those recommended for
Sites 21/37 and 29. In order to address the potential for contamination resulting from
site operations, a phased investigation is recommended.

5.9.4.1 Phase ]

The current condition of the Site should be assessed by inspecting all areas for
visible contamination, drains, and other migration pathways. If visible staining is found,
one soil sample should be collected from each area of stained soil.

In addition to sampling visibly contaminated areas, one surface soil sample should
be collected between 0.15 and 0.3 m (6 and 12 in.) deep from three locations at each
loading and handling area and three surface water and sediment samples should be
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collected from Bear Swamp Brook (one upstream, one next to the Site, and one
downstream).

All soil, surface water, and sediment samples should be analyzed for TCL
volatiles, TCL semivolatiles, uranium, and TCL metals.

5.9.4.2 Phase II

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilied to groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
Samples should be collected from each boring and analyzed for parameters that were
elevated in the surface samples. Based on the results of the soil borings, it may be
necessary to install a minimum of one upgradient and three downgradient monitoring
wells.

5.10 SITE 118 — BUILDING 41, PESTICIDE STORAGE AND OIL/WATER
SEPARATOR POND

5.10.1 Site History

Building 41 is located at the eastern end of Dunn Avenue in the middle of the
golf course in the western part of the PTA (Fig. 5.23). The building occupies an area of
293 m2 (3,150 ft ), and it has hollow-tile walls and a corrugated asbestos roof (PTA
1971). The building was used for pesticide storage. PTA personnel reported that the
building roof leaked for years. Until 1988, bags of pesticide were opened and leaked onto
wooden floors in the building.

About 450 ft west of the building is an oil/water separator pond. The pond,
which is located near Bldg. 40, received oily water, which may have included TCE from
Bldg. 24, through an underground pipe beneath the golf course. Reportedly, oil floated on
the top of the water in the pond, while the water left below was drained southward
through an underground pipe to Green Pond Brook. The pond now is inactive.

5.10.2 Geology and Hydrology

The Site is located in Green Pond Brook valley. It is covered by a layer of
Quaternary deposits about 46 m (150 ft) thick and cverlying Cambrian dolomite (Lacombe
et al. 1986). From top to bottom, the deposits are composed of (1) fine- to coarse-
grained sands about 9 m (30 ft) thick, (2) a sequence of fine-grained sands and clayey silt,
and (3) a layer of sand and gravel occasionally underlain by till (Harte et al. 1986). The
top layer is a leaky water-table aquifer. The water table is about 3 m (10 ft) below
surface (Vowinkel et al. 1985). Groundwater flows in the aquifer from the north-
northwest and discharges to Green Pond Brook, in the south-southwest.
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5.10.3 Existing Contamination

Groundwater samples taken from well 239 at the Site (Table 5.3) show VOC
contamination of the water-table aquifer at the eastern end of the Site. The
contamination may be part of a contamination plume from Bldg. 24. Table 5.3
summarizes groundwater quality data for selected chemicals from 1982 to 1984
(Vowinkel et al. 1985).

Electromagnetic conductivity measurements (Lacombe et al. 1986) delineate an
area with relatively high apparent conductivities at Green Pond Brook immediately
downgradient of the oil/water separator. The high conductivity may be contamination-
related.

A pesticide risk management study wa2s made in 1988 at PTA (USAEHA 1989). In
the study, five soil samgles were collected in areas downgradient of Bldg. 41 and were
analyzed for pesticides and PCBs. One of the samples had a total pesticide residue
concentration of 5.51 mg/kg (Table 5.4), slightly above the USAEHA action level
guidelinz (5 mg/kg).

5.10.4 Proposed RI Plan

5.10.4.1 Phase [

For the oil/water separator pond, two sediment samples, each to a depth of 0.3 m
(1 ft), and two surface water samples should be collected. One of the.sediment samples
and one of the water sar.ples should be taken from the inlet area, and the other two
should be taken fr:m the outlet area. One additional sediment sample should be
collected from the tcook &t the octlet of the underground pipe. The samples should be
analyzed for TCIL: vu.su:les, TCL semivolatiles, cyanide, PCBs, and TCL metals.

5.10.4.2 Phase 1

If significant contamination is found in the Phase | samples, additional sediment
samples and soil borings may be required to delineate the extent of the contamination.
The number and locatinn of the samples and borings depend on the Phase | results. Also,
one monitoring well should be installed between the pond and the brook to monitor the
groundwater quality.

5.11 SITE 122 — BUILDING 60, SATELLITE WASTE ACCUMULATION AREA

5.11.1 Site History

Buiiding 60 is near Bldg. 22 (Site 117) on the opposite bank of Bear Swamp
Brook. Figure 5.24 shows Site details. it was built in 1942 and renovated in 1959. it was
used for storing nuclear materials and ordnance. Currently, it is a satellite waste
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TABLE 5.3 Analytical Results for Groundwater Collected from Weli 239

during 1982-1984
Concentrations (ug/L)
No. of
Parameter Analyses Range Median
Cadmium 7 <l - 15 1
Chromium 7 3 - <25 4
Iron 4 <100 - 1,750 115
Manganese 4 77 - 180 142
Sodium 4 60,000 - 116,000 87,400
Lead 6 4 - 27 8.5
Selenium 6 <5 - 15 <5
Cyanide 7 0.9 - <10 <]
Chloride 5 102,000 - 141,000 115,000
Fluoride 5 50 - 221 100
Sulfate 4 17,500 - 51,400 30,200
Maximum
Concen-
No. of tration
Detections (ug/L)
Benzene 10 0 =
Freon 10 1 3.5
Phenols 10 7 S
Toluene 10 0 =
Tecrachlorethylene 10 5 3.0 i
Trichloroethylene 10 9 9
1,1,1-Trichloroethane 10 0 =
l,2-trans-Dichloro- 10 1 2.0
ethylene

Source: Vowinkel et al. 1985.
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TABLE 5.4 Analytical Results for Pesticides in Soil Samples
Collected from in Front of Building 41 (mg/kg)®

Analyte 6118 6119 6120 6121 6122
p,p'-DDE 0.83 ND ND ND ND
o,p'-DDT 0.73 ND ND ND ND
p,p'-DDT 3.63 ND ND ND ND
Chlordane metabolites? ND ND  4.19  ND ND
cis=-Chlordane - ND ND 0.17 ND ND
trans-Chlordane ND ND 0.18 ND ND
2,4-D¢ 0.32 ND ND ND ND
Total 5.51 ND 4.54 ND ND

4ND means not detected.
bTotal constituents.
CAs acid equivalent.

Source: USAEHA 1989.

accumulation area for an estinated 10 gal/yr of waste oil (Solecki 1989¢c). Wastes are
stored inside on the concrete floor. Reportedly, no radioactive materials were ever used
or stored at this Site.

5.11.2 Geology and Hydrology

Four bedrock units and several unconsolidated units are found at PTA. Limited
information regarding bedrock geology specific to this area is available, so a discussion
of the orientation and placement of the units is not presented. The underlying
formations in the area of Bldg. 60 include the Green Pond Conglomerate, Leithsville
Formation, and Precambrian gneiss. The specifics of these formations are discussed in
Sec. 2 of Volume 1 and Sec. 5.2.2 of this volume. Groundwater in these formations is
usually contained in fractures, and well yields are low to moderate. Flow in this area is
estimated to be south-southeast toward Green Pond Brook.

Soils in the area of Bldg. 60 are classified as Urban Land. These soils are usually
well-drained, deep sandy, gravelly, or stoney material of glacial deposits. The soils have
been reworked to the extent that the original soil profile may not be recognized (Sargent
1988).
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FIGURE 5.24 Layout of Site 122, the Building 60 Satellite Waste Accumulation Area,
and Site 123, the Building 64 Metal Plating Shop (Source: Adapted from USACE
1984b)

5.11.3 Existing Contamination

Information from previous investigations of Bldgs. 24 and 31 has shown that there
are several sources of contamination associated with this area (see Secs. 5.2 and 5.4).
The potential contaminant at this Site is waste oil. As discussed in Sec. 5.9.3, waste
disposal practices at Sites adjacent to Bear Swamp Brook should be evaluated. Based on
available information, the potential for release of contaminants from this Site is
considered to be low.

S.11.4 Proposed Rl Plan

Activities for this Site should be coordirated with those recommended for
Sites 21/37 and 29. In order to address the potential for contamination resulting from
Site operations, a phased investigation is recommended.
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5.11.4.1 Phasel

The current condition of the Site should be assessed by inspecting all areas for
visible contamination, drains, and other migration pathways. If visible staining is found,
one soil sample should be collected from each area.

In addition to the sampling of visibly contaminated areas, one surface soil sample
should be collected between 0.15 and 0.3 m (6 and 12 in.) deep from three locations at
each loading and handling area and three surface water and sediment samples should be
collected from Bear Swamp Brook (one upstream, one next to the Site, and one
downstream).

All samples should be analyzed for TCL volatileé, TCL semivolatiles, and
explosives.

5.11.4.2 Phase I

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilled to groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
Samples should be collected from each boring and analyzed for parameters that were
elevated in the surface samples. Based on the results of the soil borings, it may be
necessary to install a minimum of one upgradient and three dowrngradient monitoring
wells.

5.12 SITE 123 — BUILDING 64, METAL PLATING SHOP

5.12.1 Site History

Building 64 is immediately south of Bldg. 22 (Site 117) and adjacent to Bear
Swamp Brook. Figure 5.24 shows Site details. Building 64 was built in 1942 and
renovated in 1956. It was used as a metal plating shop. PTA personnel reported that
Bidg. 64 was also used for handling materials recovered from the proving grounds, which
contained beryllium and depleted uranium. Reportedly, the material was brought into
the building in bags that contained dust. Dust from shaking the bags reportedly settlad
on the floor. During routine cleaning of the building, it is possible that the dust was
swept outside.

5.12.2 Geology and Hydrology

Four bedrock units and several unconsolidated units are found at PTA. Limited
information regarding bedrock geology specific to this area is available, so a discussion
of the orientation and placement of the units is not presented. The underlying
formations in the area of Bldg. 64 include the Green Pond Conglomerate, Leithsville
Formation, and Precambrian gneiss. The specifics of these formations are discussed in

e
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Sec. 2 of Volume 1 and Sec. 5.2.2 of this volume. Groundwater in these formations is
usually contained in fractures, and well yields are low to moderate. Flow in this area is
estimated to be south-southeast toward Green Pond Brook.

Soils in the area of Bldg. 64 are classified as Urban Land. These soils are usually
well-drained, deep sandy, gravelly, or stoney materinl of glacial deposits. The soils have
been reworked to the extent that the original soil profile may not be recognized (Sargent
1988).

5.12.3 Existing Contamination

Information from previous investigations of Bldgs. 24 and 31 has shown that there
are several sources of contamination associated with this area (see Secs. 5.2 and 5.4).
Potential contaminants at this Site include plating shop wastes (metals), beryllium,
depleted uranium, and corrosives. As discussed in Sec. 5.9.3, waste disposal practices at
Sites adjacent to Bear Swamp Brook should be evaluated. During interviews, PTA
personnel reported that, when the building was a plating shop, the brook downstream of
the building was green and brownish-red as a result of operations. Based on available
information, Site 123 is considered to have a moderate to high potential for the release
of contaminants.

5.12.4 Proposed RI Plan

Activities for this Site should be coordinated with those recommended for
Sites 21/37 and 29. A phased investigation is recommended in order to assess the
potential for contamination resulting from past operations.

5.12.4.1 Phase!

The current condition of the Site should be assessed by inspecting all areas for
visible contamination, drains, and other migration pathways. If visible staining is found,
one soil sample should be collected from each area.

In addition to sampling visibly contaminated areas, one surface soil sample should
be collected between 0.15 and 0.3 m (6 and 12 in.) deep from three locations in each
loading and handling area and three surface water and sediment samples should be
collected from Bear Swamp Brook (one upstream, one next to the Site, and one
downstream).

All samples should be analyzed for TCL metals, uranium, nitrate, suifate, and
cyanide.
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5.12.4.2 Phase I

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to deteririne the extent of contamination. One soil boring should be
drilled to groundwater or 3 a (10 ft), whichever comes first, in each contaminated area.
Samples should be collected from each boring and analyzed for parameters that were
elevated in the surface samples. Based on the results of the soil borings, it may be

necessary to install a minimum of one upgradient and three downgradient monitoring
wells.

5.13 SITE 182 — BUILDING 5, ARSENAL REPRODUCTION AND TRAINING OFFICES

5.13.1 Site History

Building 5 is located west of Bear Swamp Brook near First Avenue, close to
where Bear Swamp Brook takes a turn toward Green Pond Brook. A map of the Site is
shown in Fig. 5.25. Building § was built as a storage building in 1918 and was renovated
in 1968. It is currently used for computer-aided design (CAD) services and has two
photoprocessing units at the south end of the building. Exemption from the RCRA Part B
permit is claimed for the photoprocessing units, and a closure plan has been prepared.
The building will be closed under New Jersey hazardous waste regulations because it
never had interim status.

5.13.2 Geology and Hydrology

The area around Bldg. S is flat and at 700 ft above sea level. The surface soil in
the area is a combination of Ridgeway Series and Urban Land with a reworked soil
profile. The bedrock beneath is the Green Pond Conglomerate. Surface water in the
vicinity of Bldg. 5 would eventually flow southeast into Bear Swamp Brook.

5.13.3 Existing Contamination

This Site was selected for study because of the two photoprocessing units at the
south end of the building.

The closure plan indicates that one of the twn photoprocessors is directly
connected to a silver recovery unit, whose effluent is directed to the sewer. Waste
chemicals from the other photoprocessing unit is accumulated in 5-gal cube-tainers,
stored on metal shelves, and transferred to Bldg. 314 for silver recovery. The maximum

waste inventory during a three-month period is six 5-gal containers of spent
photochemicals.

Attention should be given to the fact that Bldg. 5 has a corrugated asbestos roof,
especially if the building is being considered for demolition, during which a potential for
asbestos release will need to be considered.

e o mrp———n
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5.13.4 Closure Plan

The revised closure plan for Bldg. 5 includes removing the hazardous waste
inventory; removing and disposing of any contaminated floor tiles; detergent-washing and
rinsing the shelves, walls, and floors; and taking two wash water or rinsate grab samples
and two chip samples and analyzing them for priority pollutant metals, to check the
effectiveness of the cleaning procedure.

5.13.5 Proposed RI Plan

The proposed phased RI sampling plan will be carried out independently of
implementation of the closure plan. Should clean clcsure of Bldg. 5 be impossible, the RI
sampling plan described below will be modified to take that into account.

5.13.5.1 Phase |

The exterior of Bldg. 5 should be inspected along the perimeters. No further
action is necessary if no soil staining is found. If stained soil or spill areas are noted, one
surface soil sample should be collected to a depth of 0.3 m (1 ft) from the center of each
stain or spill area. The samples should be analyzed for cyanide and TCL metals.

5.13.5.2 Phase Il

One soil boring should be drilled near each area of the contaminated surface soil
identified in Phase I. Soil samples should be collected from each boring and analyzed for
cyanide and TCL metals.

5.13.5.3 Phase III

To evaluate the movement of contaminants into groundwater, monitoring wells
should be installed if the Phase !! soil borings show contaminants. The well locations
should depend upon the location of the contaminated soil boring samples. Groundwater
should be monitored quarterly for significant contaminants, with a review of the results
after one year.

5.14 SITE 183 — BUILDING 58, GRAPHIC REPRODUCTION AND TRAINING

5.14.1 Site History

The Site is located on First Avenue near Blds 24 (Fig. 5 25). Built in 1937 as a
storage building, Bldg. 58 occupies an area of 1,784 m*“ (19,200 r12 ). In 1971, the building
was listed as a printing plant (PTA 1971). More recently, the building was described as
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containing the Arsenal Reproduction and Training Offices (Foster Wheeler 1988b). A
photoprocessing facility is located inside the building.

A closure plan “a: been prepared for the photoprocessing unit in Bldg. 58 (Focter
Wheeler 1988b), which will be closed in accordance with NJDEP hazardous waste
regulations because it never had interim status.

5.14.2 Geology and Hydrology

The Site is situated near an outlet of an unnamed valley and at the foothill of
Green Pond Mountain. Underlying the Site is a layer of Quaternary deposits about 30 m
(100 ft) thick (Lacombe et al. 1986) overlying the Leithsville dolomite and Green Pond
Conglomerate. Judging from the records of wells near Bldg. 24, the upper portion of the
Quaternary deposit at the Site prcbably consists of fine- to coarse-grained unsorted
sands. On the surface of the Site, the native soil has been disturbed by the development
of PTA. The soil has been classified as Urban Land soil (Wingfield 1976).

The upper portion of the Quaternary deposit forms a water-table aquifer on the
Site. The aquifer receives recharge from the northwest. Groundwater flows to the
southeast towards the brook. The hydraulic conductivity of the aquifer is estimated as
moderate to high.

5.14.3 Existing Contamination

Annual amounts of waste generated from the photoprocessing facility are
416 L/yr (110 gal/yr) of spent acid developer and 23 L/yr (6 gal/yr) of fixer (Solecki
1989¢). They are stored in 5-gal plastic containers located on the floor adjacent to the
photoprocessing equipment. When four containers are accumulated, they are transferred
to the Property Disposal Office, Bldg. 314 (Foster Wheeler 1988b).

There is no iniurmaticii on the waste generated from other operations in the
building.

5.14.4 Closure Plan

The revised closure plan for the photoprocessing facility in Bldg. 58 (Foster
Wheeler 1988b) includes the removal of all hazardous materials from the facility. Then,
the floors and the shelves of the facility will be examined for discoloration or residues of
spent photochemicals. Any floor tiles determined to be contaminated will be disposed of
as hazardous waste. After all containers are removed, the shelves, walls and floors will
be washed with detergent and rinsed with clean water. Two wash or rinsate grab samples
and two chip samples will be collected for priority pollutant metal analyses (Fig. 5.26).
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FIGURE 5.28 Closure Sampling Locations for Building 58 (Source: Adapted from Foster
Wheeler 1988b)

5.14.5 Proposed RI Plan

The proposed phased sampling plan will be carried out independently of
implementation of the closure plan. Should clean closure of the facility not be possible,
the RI sampling plan will be modified as new data become available.

5.14.5.1 Phase |

A field inspection should be conducted inside and arsund the building to locate
areas with signs of contamination. If such areas are located, one surface soil sample
should be collected to a depth of 0.3 m (1 ft) in the center of each area outside the
building. The samples should be analyzed for cyanide and TCL metals.

5.14.5.2 Phase II

If contamination is found, a soil boring should be drilled in each identified area of
surface soil contamination. Soil samples should be taken from each boring and analyzed
for the contaminants found in the surface soil sample.

=
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6 AREA E: BUILDING 95 AREA

6.1 INTRODUCTION

Area E contains four Sites, two associated with Bldg. 95 and two, the Sewage
Treatment Plant Sludge Beds and the Golf Course Maintenance Shop, located nearby.
Both groundwater and soil contamination occur in the Area and contributed to the listing
of Picatinny Arsenal on the NPL.

6.2 SITE 22 — BUILDING 95 IMPOUNDMENTS

6.2.1 Site History

Site 22 is located between Third and Fourth Avenues and south of First Street. It
consists of an area formerly occupied by two unlined sand filter lagoons and one unlined
sludge drying bed. These impoundments were closed under interim status in 1981.
Between the early 1960s and October 1981, treated wastewater from a metal-plating and
etching operation in Bldg. 95, 91 m (300 ft) northeast of the Site, was discharged into the
sand filtration lagoons, and sludge from the treatment process was placed into the sludge
drying bed. Operations nt the plating and etching facility were intermittent, but could
have produced up to 34,005 L (9,000 gal) of wastewater effluent and 64 kg (141 Ib) of
treatment sludge per day. Contaminants in the treated wastewater and sludges from
Bldg. 95 include volatile organics, heavy metals, acids, and numerous inorganic
compounds,

A map showing the location of these impoundments and Bldg. 95 is provided in
Fig. 6.1. A more detailed description of the wastewater streams and the wastewater
treatment system in Bl.Q. 95 is presented in Sec. 6.4.

The sludge drying bed was 6.7 by 6.1 m (22 by 20 ft) and 0.76 m (2.5 ft) deep.
Constructed of earth, it had asphalt sidewall surfacing and a sand and gravel layered
bottom. A splash plate was provided to disperse the liquid, minimizing damage to the
clay surface. A pipe buried in the gravel bottom drained liquid from the drying bed to
the adjacent sand filters via gravity (Foster Wheeler 1987a).

The two sand filter bed lagoons each had a capacity of 47,200 L (12,500 gal). In
addition to receiving wastewater from the sludge drying bed, they also received filtrate
liquid pumped directly from the wastewater treatment system in Bldg. 95. In these
lagoons, splash plates were provided to break the fall of entering liquid streams. The
liquid flowed ver a 0.8-m (33-in.) layer of sand and segregated gravel layers and then
into a pipe buried in the gravel. From there, it flowed by gravity to a drainage ditch and
into Green Pond Brook (Foster Wheeier 1987a).

The sludge in the drying bed and the sand filter lagoons was cleaned annually
prior to closure of these impoundments. Sludges were last picked up in December 1979.
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FIGURE 6.1 Layout of Site 22, the Building 95 Impoundments, Showing

Monitoring Wells (Sources: Map adapted from USACE 1984a; well locations
from USGS 1989)

In October 1981, after hazardous chemicals were detected in nearby water supply wells,
the drying bed and sand filter lagoons were decommissioned. About 235 m3 (315 yda) of
sand and sludge material was excavated, manifested, and shipped off-post for disposal as
& hazardous waste. The excavation to a depth of 2.4 m (8 ft) was backfilled with clean
soil, graded, capped with a layer of bentonite, covered with topsoil, and seeded
(Foster Wheeler 1987a). The cap was inspected in June 1988 by ANL staff. It appeared
intact and was covered with healthy vegetation.

As "interim" closure of the Bldg. 95 impoundments was completed, without a
formal notification to NJDEP, a closure plan was developed in 1937, under NJDEP
direction (Foster Wheeler 1987¢).




6.2.2 Geology and Hydrology

Site 22 is situated in the valley drained by Green Pond Brook. Soils in the area
are sandy loam, classified in the Preakness Series. They are usually deep, nearly level,
poorly drained soils containing mostly granitic material, with small quantities of other
minerals, such as quartzite, sandstone, and shale. These soils have moderately rapid
permeability, have a seasonally high water table, and are subject to flooding. An area of
soils in the Charlisle Muck Series is found south of First Street. The Charlisle Muck is a
deep, nearly level, poorly drained organic soil formed in low swampy areas. [t may be
high in peat content, consisting of the remains of sphagnum moss. These soils have rapid
permeability, have a high water table, and are compressible under load (Sargent 1988).

In the vicinity of the Site, the topography is relatively flat. The difference
between the altitude of the impoundment area and the altitude along the bank of Green
Pond Brook is less than 0.9 m (3 ft).

A generalized geohydrologic section across the valley just east of Site 22 shows
that a surficial water-table aquifer and two confined aquifers underlie the contaminated
area. The depth to water in the vicinity of Site 22 ranged from 1.3 to 2 m (4 to 6 ft) in
1287. The confining bed, which separates the water-table aquifer from the 9-m (30-ft)
thick confined glacial aquifer, is composed of as much as 46 m (150 ft) of interbedded
fine sand, siit, and clay. It is discontinuous and leaky.

The groundwater flow in the water-table aquifer, as well as the confined
aquifers, is southwesterly toward Green Pond Brook (Sargent 1988). The gradient of the
water table is flat. A gradient of 0.002 from well 97 to well 270 was measured in April
1984 and again on September 11, 1984 (Vowinkel et al. 1985).

Average hydraulic conductivities of 8.4 and 7.3 m/d (27.7 and 24 ft/d) for April
and September 1984, respectively, were estimated for the Bldg. 95 area, using the log
method. These conductivity values reflect the abundance of fine sediments in this area.
If an average porosity of 0.25 is assumed and an average gradient of G.002 is used, then
an approximated velocity of 6 em/d (0.2 ft/d) is calculated. This velocity suggests a
travel time of about 26 years for groundwater movement from well 97 to Green Pond
Brook (Vowinkel et al. 1985).

8.2.2 Existing Contamination

8.2.3.1 Soil Contamination

Because of contaminants carried in treated effluents and sludges from the metal-
plating and etching operations in Bldg. 95, the operation of seepage pits at Site 22 could
have caused contamination of soils underneath the sludge drying bed, sand filter lagoons,
and underground pipeline; soils in the area surrounding the impoundments; and sediments
in the drainage ditch between the impoundments and Green Pond Brook.
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Data on soil contamination of the Site are very limited. Analysis of sludges in
the drying bed conducted prior to excavation indicated the presence of copper (53 ppm),
chromium (1.6 ppm), lead (2 ppm), nickel (0.58 ppm), and tetrachloroethylene and
ethylbenzene (each less than 15 ppb) (Gaven 1986). A broken 4-in. pipeline was found
when monitoring well 98 was being drilled in 1981, The pipeline was apparently used for
transferring wastewater from the impoundments to a drainage ditch. Analysis of soils
around the broken pipe revealed a cyanide concentration of 150 mg/kz and a copper
concentration of 1,460 mg/kg, suggesting that soils beneath the underground pipeline
could also be contaminated (Vowinkel et al. 1985).

USGS sampled unsaturated zone gas on September 21-22, 1988 (Sargent 1989).
Soil gas was collected at nine locations, including three within the boundary of the
former impoundments and six in the area downgradient of the impoundments. Three or
four probes situated at different depths were installed at each location. The soil gas
samples were tested for seven VOCs. The data summarized in Table 6.1 show that tetra-
chloroethylene, 1,1,1-trichloroethane, and trichloroethylene were the most frequently
detected compounds. The sampling locations are shown in Fig. 6.2. VOCs were not
detected at locations VP95-5 and -7, and were detected at ihe other locat..as. The
highest concentrations were measured at VP95-6, a locatio= about 25 m (90 ft)
downgradiert of the former sludge bed. These data indicate that vQOCs have migrated in
the subsurface along the direction of groundwater flow. This migration is consistent with
the groundwater data discussed in Sec. 6.2.3.2.

6.2.3.2 Groundwater Contamination

ECGS Data

In 1985, as part of a water resources investigation of PTA, USGS (Vowinkel et al.
1985) conducted a valleywide electromagnetic conductivity geophysical survey (ECGS).
The purpose was to delineate areas of high electrical conductivity. The ECGS results
show elevated conductivity throughout the entire area affected by Site 22, including the
area downgradient of the former impoundments and the area surrounding the ditch that
carried the effluents from the impoundments to Green Pond Brook. Areas with apparent
conductivities exceeding 15 mmho/m are shown in Fig. 6.3.

Monitoring Well Data

The groundwater in the vicinity of Site 22 has been monitored since 1981. Prior
to 1988, there were seven monitoring wells in the area. These wells are shown in
Fig. 6.1. In the USGS well numbering system, these wells are identified as 97, 98, 99,
100, 269, 972, and 973. Of these, well 37 is situated upgradient of the Site and the next
four wells (98-100 and 269) are either near or downgradient of the impoundments.
Wells 972 and 973 are situated southeast of Bldg. 95; their locations appear to be outside
of the migration path of contaminants from the impoundments on the Site, based on the
estimated groundwater flow direction. ’
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FIGURE 6.2 Soil-Gas Probe Locations at Site 22 (Sources: Map adapted
from USACE 1984b; probe sites from Sargent 1989)

Pertinent construction data for existing wells in the vicinity »f Site 22 are listed
in Table 6.2. Wells 97-100 and 269 are shallow wells, ranging from 20 to 30 ft deep.
Wells 972 and 973 are intermediate wells; their depths are 120 and 200 {t, resnectively.

Wells 97-100 were constructed in March 1981 and were sampled and monitored as
frequently as quarterly between 1981 and 1985. Well 269 was drilled in December 1983
and sampled twice from November 1984 to January 1985, Wells 972 and 973 were
constructed and sampled in 1987.

The monitoring results of thece wells are reported in Sargent et al. (:786) and a
groundwater data p-rintout made available to ANL (Sargent 1988). These data are
summarized in Table 6.3.
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FIGURE 6.3 Results of Flectromagnetic Conduction and Geophysical Surveys
and Locations of Minipiezometers and Drive-Point Sampling at Site 22 (Source:
Adapted from Sargent 1989)

The upgradient well (No. 97) has been contaminated with heavy metals, including
chromium, copper, lead, and arsenic, and VOCs, such as TCE and phenol. Indicator
parameters were present in the water table wells in the site and in the downgradient
wells at higher concentrations than in the upgradient well. The intermediate wells (972
and 973) show no contamination and had better quality than the upgradient well. As
mentioned earlier, these wells are located somewhat outside the path of contaminant
migration from the impoundments. It is also possible that groundwater contaminants in
this area have not reached the depths of these wells.

Values for specific conductance, sulfate concentration, and total dissolved solids
are, in general, higher for wells 98, 99, 100, and 269 than for well 97. The total dissolved
solids (TDS) concentrations for wells 98 and 100 have exceeded the 500-mg/L secondary
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drinking water standards. The concentration of lead exceeded the 50-ug/L MCL for well
100. The MCL for cadmium (10 ug/L) was exceeded in well 99, for selenium (10 ug/L) in
wells 98 and 99, and for chromium (50 ug/L) in well 99 and upgradient well 97. From
1981 to 1985, the concentrations of these metals fluctuated, but did not appear to
decline.

Trichloroethylene (TCE) has been detected in all monitoring wells in the area,
except intermediate wells 972 and 973. More than 80% of the samples from water table
wells, including upgradient well 97, had TCE values exceeding the 5-ug/L MCL. The
maximum TCE level was measured in well 98 at 128.9 ug/L. From 1981 to 1985, TCE
concentrations in affected wells fluctuated from nondetection to 100 ug/L.

Tetrachloroethylene, undetzcted in well 97, was measured in nearly all samples
from other water table wells. The maximum concentration of 386 ug/L was detected in
well 98,

Another VOC frequently detected in the affected wells is 111TCE. The
maximum concentration of 1,774 ug/L was measured in well 98. This value exceeds the
200-ug/L MCL. In well 99, this compound fluctuated in concentration from not detected
(ND) to less than 900 ng/L and appears to have peaked in 1981,

1,1-Dichloroethylene has also been detected at concentrations above the MCL
(7 _g/L) in the affected wells. It was detected in more than 80% of samples from well 98
between 1981 and 1985; the maximum concentration found was 320 ug/L. The
concentration of this compound has not shown a definite trend in well 98, but it appears
to have peaked in well 99.

Drive-Point Data

In addition to monitoring wells, USGS used a drive-point sampling device to
colleot vertically spaced groundwater samples at 13 locations in the area (Sargent
1989). Six locations (G-1 through G-6) were sampled in 1986, and the other eight
locations (G-7 through G-14) were sampled in October 1988. The locations of the drive-
point sample collection points are shown in Fig. 6.3. Analysis of drive-point samples was
limited to a selected 13 volatile organic compounds. The results on six of the VOCs are
given in Table 6.4. The other seven VOCs (see the footnote in Tabie 6.4) were generally
detected at low concentrations or below their detection limits. The groundwater in the
area is roughly defined by drive points G-1, G-3, G-9, and G-11 and appears to have the
highest VOC concentrations, with up to 180 ng/L total VOC detected. At location G-14,
which is farthest to the south among the 13 drive-point locations, water samples from 10
to 20 {* deep contain up to 141 ug/L of total VOCs. These data suggest that the
groundwater plume initiated from the impoundment area had migrated downgradient in a
southeasterly direction toward Green Pond Brook for at least 270 m (900 ft). For
samples from the drive-point locations, including G-4, G-5, G-7, and G-13, that are
located along the effluent ditch connecting the impoundment area and Green Pond Brook,
the VOCs values are generally very low or below detection limits. The data suggest that
the effluent ditch is much less of a contamination source than the former impoundments.
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Stream-Bed Minipiezometer Sampling

USGS installed minipiezometers at five locations at Green Pond Brook south of
the Site to provide groundwater quality data and groundwater gradients under and
adjacent to Green Pond Brook. The locations of these minipiezometers are shown in
Fig. 6.3. At each location, three minipiezometers were installed across the streamnbed.
Groundwater samples were collected from these locations in fall 1988 and analyzed for
VOCs (Sargent 1989). The results are shown in Table 8.5. The VOCs measured were
either detected below the detection limit or sporadically at low concentrations close to
levels observed in surface water samples from the brook. On the basis of the mini-
piezometer data, the contaminants migrating in groundwater from the upgradient sources
(e.g., Bldg. 95 impoundments and USTs) had apparently not reached the brook before the
fall 1988 sampling.

New Monitoring Wells

To provide the information necessary to define the extent of contaminant
migration in groundwater, USGS proposed to install 21 cluster wells at nine locations in
the study area (USGS 1989). Al of these wells were to be installed in the unconfined
glacial aquifer, with screened intervals near the top of the water table (about 15-20 ft),
in the middle of the water-table aquifer (25-30 ft), and directly above the confined unit
(35-50 ft). The proposed locations of these wells are shown in Fig. 6.1. They were
reportedly installed in summer 1989 (Sargent 1990). The exact well location and well
construction data have not yet been made available to ANL. Note that three single wells
are located just outside Bldg. 95. These are specifically designed to provide upgradient
and downgradient data for the building. The other wells, all in clusters, are designed to
monitor the impacts of the contaminant sources in this general area, most noticeably the
Bldg. 95 impoundments.

6.2.4 Closure Plan

As indicated in Sec. 6.2.1, the Bldg. 95 impoundments will be closed in
accordance with New Jersey hazardous waste regulations because they never had interim
status. The closure is scheduled to be a clean closure. The closure plans and
modifications are summarized below. The detailed closure plan is described in Foster
Wheeler (1987¢) and Clune (1988b).

Test holes will be drilled through the center of the closed, old sludge drying basin
and two sand filter lagoons to a depth reaching the upper aquifer. The composite soil
samples will be collected over 0.6-m (2-ft) intervals of the borings. ! addition, two core
samples will be taken from the locations outside and downgradient from the lagoon, and
eight shallow soil samples to a depth of 1 foot will be taken from random locations
downgradient from the lagoon site.

All these soil samples will be tested for pH, total organic carbon (TOC), total
organic halogens (TOX), conductivity, and priority pollutant metals. If TOC and TOX
concentrations exceed background levels, then the soil will be tested for the volatile
organic portion of the priority pollutants’ analysis.
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If tests on the soil samples reveal that the soil below these impoundments is not
contaminated, then the cleanup of the lagoon area at the 1981 closure can be considered
complete. If the soil samples indicate that soils below these impoundments are still
contaminated, the areas occupied by the impoundments will be identified and the
contaminated soils excavated until clean soil is reached. The contaminated soil will be
disposed of at permitted sites, and the excavation pits will be backfilled with clean fill,
resurfaced with top soil, and seeded.

The same cleanup procedures will apply if the core samples and surface soil
samples from areas downgradient of the impoundments are found to be contaminated.

The underground pipes from Bldg. 95 to the impoundments will be investigated
and remedied. The exact location of these pipes will be determined by using an
appropriate, proven technique. To ensure that soil underneath the pipes is clean, four
random soil samples will be collected from locations under the pipes and analyzed for pH,
TOC, TOX, conductivity, and metals. If the soil under the pipelines is contaminated,
then both the pipes and the soils will be removed Dy excavation and disposed of as
hazardous waste. Excavation of soil will continue until clean soil is reached. The
excavation will then be restored to prevent soil erosion.

If the soil underneath the pipelines is found uncontaminated, these pipes will be
backflushed with water. They will be further cleaned by methods such as mechanical
scouring and hydraulie scouring and then capped. Details of pipe locating, cleaning, and
testing techniques are presented in Foster Wheeler (1987¢c). The rinsate and wash-water
samples will be collected and tested. If found to be hazardous, the wash water and
rinsate will be disposed of as hazardous waste. If not, they will be sent for treatment at
the Arsenal industrial wastewater treatment plant.

The closure plan does not include the postclosure groundwater monitoring
program. However, an ongoing groundwater iuonitoring program by USGS will be
continued for this area. In addition to wells previously existing in the Site, 21 monitoring
wells at nine locations were drilled in summer 1989 (see Sec. 6.2.3.2). These wells should
be sampled initially for analysis of trace metals, common constituents, explosive
compounds, and volatile organic compounds. In addition, six wells located in the most
highly contaminated areas of the plume should be sampled for analysis of base/neutral
and acid-extractable compounds, organochlorine pesticides, PCBs, lead, mercury, and
selenium. Water levels would also be measured in all wells to develop maps of the water
table elevation (USGS 1989). When the new groundwater data are available, they should
be reviewed, and the groundwater sampling plan revised and a remediation plan proposed,
if necessary.

6.2.5 Proposed Rl Plan

No additional sampling is proposed for Site 22. [f a clean closure is not possible,
additional work may be needed.
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6.3 SITE 28 — SEWAGE TREATMENT PLANT SLUDGE BEDS

6.3.1 Site History

The sewage treatment plant located near Bldg. 80 was built in 1938. It was
designed to provide primary and secondary treatment and chlorination for sanitary
sewage generated at PTA. Located near the junction of Green Pond Brook and
First Street, the plant currently has a capacity of 0.4 million gal/d and consists of two
Imhoff tanks, a trickling filter dosing chamber, a secondary settling tank, a chlorine
contact tank, and two chlorinators. Effluent from this facility is discharged to Green
Pond Brook. It is presently regulated under the New Jersey Pollutant Discharge
Elimination System (NJPDES) (Permit NJ002500, outfall DSN001) (Kurisko 1985). A
schematic flow diagram of the sewage treatment plant is shown in Fig. 6.4.

Site 28 consists of four inactive sand trickling filter beds that were used prior to
1971 for drying sludges generated in the sewage treatment system (see Fig. 6.5). The
sewage treatment plant was modified in the mid-1960s to include a secondary clarifier,
which replaced the sludge drying beds.

The area occupied by the inactive sludge beds is about 4,000 ftz. The beds are
surrounded by a low berm that is overgrown with weeds. These beds are reportedly
underlain by an impervious liner and a leachate collection system.

6.3.2 Geology and Hydrology

Site 28 is situated in the lower portion of the valley drained by Green Pond
Brook, which flows about 250 ft to the southeast of the Site. The topography near the
Site is flat. Soils are classified as Adrian Muck, which is a very poorly drained organic
soil underlain by sandy deposits at a depth of 16-50 in. These soils are highly permeable,
and the water table is close to the surface most of the time. These soils are subject to
flooding from streamflow (Wingfield 1976).

Three aquifers are found in the study area. The water-table aquifer is situated
primarily within the top 35 ft of the section. The depth to water is generally iess than
10 ft. Underlying the water-table aquifer is the confining bed, which is 150 ft thick in
some areas. The confining bed is discontinuous and leaky. A confined glacial aquifer of
about 30 ft underlies the confined bed (Harte et al. 1986).

There are no monitoring wells associated with the Site. However, the data
collected from wells to the north of the Site (i.e., Sites 21 and 22) indicate that the
groundwater in this area would most likely flow in a southeasterly direction toward
Green Pond Brook (Sargent 1988). The gradient of the water table is flat (about 0.002),
and the groundwater flow velocity is low (about 0.2 ft/d). More detailed information on
the geology and hydrology pertinent to Site 28 is found in Sec. 6.2.2.
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FIGURE 6.4 Schematic of the PTA Sewage Treatment Plant (Source: Adapted from
Malloy 1986)

6.3.3 Existing Contamination i

6.3.3.1 Soil

Under the Dames & Moore program, two soil samples were collected from each
of the four sludge beds. The sample locations are identified as SS28-1 through SS28-8 in
Fig. 6.5. These samples, which consisted of loose sand and silt, were collected from 0.15
to 0.3 m (0.5 to 1 ft) deep and analyzed for oil and grease, and 13 metals. The analytical
results in Table 6.6 show that zinc was the only metal at concentrations indicative of
contamination. Other metals were measured at concentrations within the estimated
ranges of the regional soils. Oil and grease was detected in one of the eight samples,
indicating very limited contamination by organics. These data apparently indicate that
soils in sludge beds 1 and 4 have higher metal levels than those in sludge beds 2 and 3.
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FIGURE 8.5 Layout of Site 28, the Sewage Treatment Plant Sludge Beds (Sources:
Map adapted from USACE 1984b; sampling locations from Dames & Moore 1989)

" 6.3.3.2 Groundwater

There is no existing monitoring well associated with Site 28. A groundwater
monitoring network has been placed in the area north of the Site between Bldg. 95 and
the sewage treatment plant. The monitoring data (Sec. 6.2.3) indicate that a
contaminated groundwater plume is migrating in a southerly direction from Bldg. 95
toward Green Pond Brook.

In 1985, as part of a water resources investigation of PTA, USGS (Vowinkel et al.
1985) conducted a valleywide ECGS to delineate areas showing high electrical
conductivity. High conductivities are often associated with groundwater
contamination. The ECGS results show elevated conductivity throughout the area
surrounding the sewage treatment plant. The high conductivity may be due to
contaminated groundwater, but it could also be due to other factors such as changes in
soil types and moistures, and the presence of underground utilities.

.,
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TABLE 6.6 Analytical Results for Samples from the Sewage
Sludge Drying Beds (ppm)®

Sample Ag As Cd Cr Pb Cu Zn 0&G
§S28-1 4.1 5.5 2.4 5.0 5.0 BDL 122 530
§S28-2 5.3 2.9 0.6 10.0 18.0 22.5 92.9 BDL
$528-3 BDL BDL 0.5 2.5 4.9 BDL 79.3 BDL
§528-4 BDL BDL 1.0 3.5 7.1 BDL 120 BDL
§S28-5  BDL BDL 0.8 3.5 6.8 14.2 119 BDL
$528-6 BDL BDL 0.7 2.8 4.8 BDL 118 BDL

4BDL means below detection limit.

Source: Dames & Moore 1989.

6.3.4 Proposed RI Plan

6.3.4.1 Phase

The data presented in Sec. 6.3.3 apparently indicate that the material in the
sludge beds in Site 28 does not have metals at concentrations indicative of
environmenta! -:atamination. The presence of oil and grease in one of eight samples
indicates very limited organic contamination. Furthermore, the bottoms of the sludge
beds are reportedly protected with an impermeable liner and leachate collection system,
which eliminates the possibility of groundwater contamination. For these reasons, no
additional sampling is proposed for the sludge beds.

To prevent groundwater contamination from the sewage treatment plant, the
system components of the plant should be carefully examined for leakage. These
components include the sewer lines, effluent pipes, trickling filter, secondary settling
tanks, Imho{f tanks, and chlorinators. Proper corrective action should be taken if
leakage occurs. No industrial discharges are allowed in the Picatinny sewage system.
Composite samples of the sewage and treatment sludge should be collected and analyzed
to determine whether they contain excessive levels of contaminants that are usually not
present in sewage, in2luding TCL metals, TCL volatiles, TCL semivolatiles, and PCBs.

6.3.4.2 Phase Il

The impact of the sewage treatment plant on groundwater should be monitored.
The new and expanded groundwater database described in Sec. 6.2 indicates that a well
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cluster may be needed between Site 28 and Green Pond Brook (see Fig. 6.5). This well
cluster should be monitored in conjunction with other wells in the area of Site 22.

6.4 SITE 38 — BUILDING 95, PLATING AND ETCHING WASTEWATER
TREATMENT FACILITY

6.4.1 Site History

6.4.1.1 Plating and Etching Process

Building 95 is located between Third and Fourth Avenues, in the area bounded by
First and Second Streets (Fig. 6.6). It was erected in 1960 and initially was intended to
replace Bldg. 24's plating operations. However, because of the demand for printed
circuit boards used for weapons at that time, metal plating never became the primary
function.

The printed circuit-board shop in Bldg. 95 contains a metal plating and etching
operation. The operation begins with cleaning and rinsing the boards, followed by various
coating, etching, and sealing steps. Chemicals used include sulfuric, hydrochloric, and
chromic acids; trichloroethane; methylene chloride; and various accelerators, catalysts,
and conditioners (Foster Wheeler 1987a).

6.4.1.2 Wastewater Treatment Process

The major sources of wastewater from the production of printed circuit boards
are metal plating (copper, tin, and lead), photodeveloping, chrome etching,
photochemical resistant etching, and demineralizing. The resultant wastewater from
these sources, as well as drips, spills, and floor drain effluent, are collectzd in
underground storage tanks T-8 (400 gal) and T-9 (400 gal) and then transferred to T-5
(2,000 gal) for treatment. I[n tank T-5, sulfuric acid was scded to lower the pH, followed
by sulfur dioxide to convert hexavalent chromium into trivalent chromium, and by sodium
hydroxide to promote precipitation. After being transferred to underground storage tank
T-4 (7,500 gal), the sludge would precipitate, and supernatant would be transferred tc
tank T-3 (5,000 gal). When the impoundments (see Sec. 6.2) south of the building were in
operation, the sludge in tank T-4 was pumped into the sludge drying bed, while the liquid
from tank T-3 was pumped to the sand filters.

A schematic flow of the water treatment system ir Bldg. 95 is given in Fig. 6.7.
After filtration, the treated effluent flowed to Green Pond Brook via a drainage ditch.
When the accumulated sludge in the drying bed reached a certain level, it was dredged
out and hauled to a hazardous waste landfill. This was done only twice during 1951 to
1981, the operating life of these impoundments. More detailed discussion of the history
of these impoundments is given in Sec. 6.2.

Since the decommissioning of sludge drying bed and sand filters in 1981, the
sludge and effluent from tank T-4 have been periodically pumped out into a tank truck

. ae
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FIGURE 6.6 Layout of Site 38, the Plating/Etching Wastewater Treatment
Facility at Building 95 (also shown are Site 44, Building 39, and Site 49,
Buildings 19 and 19A) (Source: Adapted from USACE 1984a)

operated by a certified waste hauler and transported to an authorized hazardous waste
disposal site. Tank T-3 has been used for storage only when levels in T-4 are excessive.
Spent baths, spills, and rinse drainages from the etching step are routed and stored in T-6
for subsequent disposal.

No firm data are available for quantity and composition of wastewater produced
in Bldg. 95. During the past several years, the plating and etching facility has been used
less frequently. All wastes generated are hauled away for off-post treatment. Based on
manifest records, the disposal contractor, Waste Conversion, Inc., provided disposal of
the waste volumes presenied in Table 6.7. Based on these data, wastewater generation is
estimated to range from 35,000 to 40,000 gal/yr. In certain years, this quantity may
have been exceeded; however, this is impossible to verify since the system contained no
recording device.
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TABLE 6.7 Volume of Off-site
Waste Shipments from Building 95

Year Shipments Gallons
1983 6 29,500
1984 /i 44,500
1985 3 18,000
1986 thru 8/87 0 0

Source: Foster Wheeler 1987a.

Presently, circuit-board production is low, and only small quantities of
wastewater are produced, stored, and transported off site. Off-post shipments of
hazardous wastes are accomplished by using proper manifest procedures in accerdance
with NJAC 7:26-7.4. The wastes are transported by a licensed waste hauler to an
authorized treatment, storage, or disposal facility in accordance with NJAC 7:26-7.5 and
7.6. Procedures used comply with PTA standzid operating procedures (SOPs) (Foster
Wheeler 1987a).

6.4.1.3 Underground Storage Tanks

Building 95 has nine underground tanks, T-1 through T-9. Information pertinent
to these tanks is summarized in Table 6.8. All of these tanks are made of cement walls
built into the lower foundation of the building. Five of these tanks (T-4, T-5, T-6, T-8,
and T-9) are lined with acid-resistant brick. The exterior of the acid-resistant brick of
T-6, T-8, and T-9 is coated with an epoxy acid-proof liner to preserve brick integrity.
Tank T-3 is not lined since it is used for neutral waste pumped to the waste basin. Tanks
T-1, T-2, and T-7 are unlined and have never been used (Anderson 1988b).

All nine tarks were installed in 1958. Acid-proof liners were added to tanks T-6
and T-8 in 1968. Tanks T-4, T-8, and T-9 were repaired and fitted with membrane liners
in 1979. Maintenance was performes in 1985 when the interior of T-3 was regrouted and
sealed, and the acid-proof membranes in iznks T-6, T-8, and T-9 were refurbished with
epoxy. Despite the upgrade, six tanks (T-3, T-4, T-5. T-6, 7-8, and T-9) failed integrity
tests in 1988, and they have not been used since (Solecki i539b).

These six USTs, T-3, T-4, T-5, T-6, T-8, and T-9, are presently included in the
RCRA Part B permit application subr-i**2d by PTA in November 1988 (Foster Wheeler
1988d). The three unused USTs, T-1, T-%, and T-7, will be closed under interim status
(Foster Wheeler 1258b).
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TABLE 6.8 Underground Storage Tanks in Building 95

Capacity

Tank (gal) Lining? Contents

T-1 5,000 None Never used

T-2 5,000 None Never used

T-3 5,000 None Plating wastes

T-4 7,500 Acid-resistant brick Plating wastes

T-5 2,000 Acid-resistant brick Untreated plating waste

T-6 400 Epoxy-coated, acid- Untreated plating waste
resistant brick

T-7 400 None Never used

T-8 400 Epoxy-coated, acid- Untreated plating waste
resistant brick

T-9 400 Epoxy-coated, acid- Untreated plating waste

resistant brick

8A11 tanks are concrete.

Source: Foster Wheeler 1987a, 1988d.

6.4.2 Geology and Hydrology

Due to its proximity, Site 38 should have geological and hydrological
characteristics similar to those of Site 22 (Sec. 6.2).

6.4.3 Existing Contamination

6.4.3.1 Radioactive Materials

Thickness-gaging beta scopes are employed in the etching process in Bldg. 95.
Various sealed beta sources are used, such as C-i4, Ru-106, Sr-90, T1-204, Pm-147, and
Ra D+E (all <0.6 mCi). The area has been regular!y checked, and no leak from the
sources has been detected (Ward 1988).

6.4.3.2 Soil

The wastewater treatment system in Bldg. 95 consists of a series of underground
concrete storage and treatment tanks. Over the past 20 years, leakage from some of
these tanks has occurred (Anderson 1988b). Some leaks were contained and
contamination was prevented. For example, about 15 years ago, tanks T-6 and T-8
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leaked through the wall into the pump rooms. The leakage was totally contained, and
tanks were repaired soon after the detection of the leak.

If any leakage from these tanks had gone into the ground, the soil under the
building would have been the first to be contaminated. However, there are no data on
soil contamination at the Site.

6.4.3.3 Groundwater

Before 1989, the area adjacent and downgradient to Bldg. 95 was monitored with
a network of seven wells. The sampling results from these wells are discussed in detail in
tez. 6.2. Available data from 1981 to 1987, summarized in Table 6.2, Sec. 6.2, indicate
that area groundwater has been contaminated. Although these wells are located on the
pathway of pollutant migration from Bldg. 95, it is apparent that the wells have been
affected primarily by seepage from the former sludge lagoon and sand filters discussed in
Sec. 6.2 (i.e., Site 22). Well 98, located next to and downgradient of the former
impoundment area, appears to have the worst contamination of the seven wells. Data for
intermediate wells 972 and 973, both installed in 1987 and sampled once, show no
contamination. Thesze two wells appear to be in the path of any contaminants from Bldg.
95.

As discussed in Sec. 6.2, in summer 1989, 21 cluster wells were installed near
Bldg. 35 and impoundments. Of these wells, three water table wells are located adjacent
to the walls of Bldg. 95 (see Fig. 6.1) in order to provide monitoring data of operations
inside the building. Monitoring data from these wells have not been made available vet.

6.4.4 Closure Plan

The unused tanks, T-1, T-2, and T-7, will be closed under interim status. The
revised closure plans include removal of tank contents and a high-pressure coid-power
wash and rinse. Two grab samples of the rinsate and wash water will be collected for
each tank and analyzed for priority pcllutant metals. After inspection of the tanks, a
core sample of the concrete will be collected from the bottom of each tank and analyzed
for priority pollutant metals (see Fig. 6.8). From each location where a core sampie has
been taken, a soil sample will be collected to & depth of 1 ft from beneath each tank and
analyzed fo: pricrily pollutant metals, EP toxicity for metals, halogenated VOCs, and
cyanides. Af:er flushing and removing the tanks' piping systems, if no soil contamination
is found, the tanks will be [iiled with an inert material and capped with a 6-in. layer of
concrete. If the underlying soils are contaminated, PTA will work with NJDEP to
develop a plan for determining the extent of contamination and the required remediation.

6.4.5 Proposed RI Plan

The proposed phased RI sampling plan will be carried out independently of
implementation of the closure plan. Should clean closure not be possible, the Rl plan
should be revised once new data become available.
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6.4.5.1 Phase |

Six of the USTs in Bldg. 95 (tanks T-3 through T-6, T-8, and T-9), which were
used as part of the industrial wastewater treatment system, are a major environmental
concern because they have not been used since 1988 when they failed integrity tests. it
is recommended that these six tanks be closed as soon as approval can be obtained from
the NJDEP. The proposed sampling plan for these six tanks is basically the same as that
in the closure plans for tanks T-1, T-2, and T-7 (see Sec. §.4.4), except that samples are
needed from the soil around the tanks. Before remedial action begins, six soil samples
from beneath the tanks and six grab samples from inside the tanks should be collected
and analyzed for all TCL parameters, cyanide, and TCLP leachability (if necessary).

The former wastewater impoundments south of Bldg. 95 are being treated as an
independent Site (No. 22), and extensive soil sampling is proposed and described for
Site 22 in Sec. 6.2. In addition, ongoing groundwater sampling and analyses, conducted by
the USGS (also see Sec. 6.2) in compliance with NJDEP requirements, will help determine
whether groundwater remediation is needed in the area.

6.4.5.2 Phase II

If the soil under the six tanks is contaminated, additional soil and groundwster
sampling will be required to delineate the extent of contamination.

~.5 SITE 44 — BUILDING 39, GOLF COURSE MAINTENANCE SHOP

6.5.1 Site History

Building 39 is located off of First Street northwest of Green Pond Brook and
adjacent to the golf course at the south part of the PTA. The Site location is shown in
Fig. 6.6 (see Sec. 6.4). Built in 1981, the building is basically a maintenance shed used to
house equipment (e.g., lawn mowers) and gasollne, oil, and grease. The building is 104 by
29 ft with a concrete foundation, wood floor, hollow tile walls, and a corrugated ashestos
roof (Anderson 1988b).

The building has been used for storing and preparing small quantities of
pesticides and herbicides. These are mixed and transferred to equipment before applying
them to the golf course and other grounds. The empty containers and utensils used to
prepare the pesticides and herbicides are triple-washed before storage in the building,
and the tanks are triple rinsed, with the rinsate sprayed on the target areas (Anderson
1988b).

The principal type of hazardous materials in the area are oil and grease for the
equipment maintenance activities and pesticides and herbicides handled inside and
outside of the builcing. In additicn, waste solvents are generated from a small-parts
degreasing operation. The waste oil and solvents are placed in metal drums and are
stored outside on pallats south of the building.

-
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Building 39 is to be closed in accordance with New Jersey hazardous waste
regulations because it never had interim status.

6.5.2 Geology and Hydrology

Site 44 is situated in the lower portion of the valley drained by Green Pond
Brook, which flows about 250 ft southeast of the Site. In the vicinity, the topography is
flat. Soils are classified as Adrian Muck, which is a very poorly drained organic soil
underlain by sandy deposits at a depth of 16-50 in. Permeability is high in these soils,
and at most times the water table is close to the surface. These soils are subject to
flooding from stream flow (Wingfield 1976).

Three aquifers are found in the study area. The water table aquifer is primarily
within the top 35 ft of the land surface. A confining bed, as much as 150 ft thick in some
areas, separates the water-table aquifer from a confined glacial aquifer about 30 ft
thick.

There are no existing monitoring wells at the Site. However, based on data
collected from wells north of the site (i.e., Sites 21 and 22), groundwater in this area
should flow in a southeasterly direction toward Green Pond Brook (Sargent 1988). The
gradient of the water table is flat, estimated to be about 0.002. The groundwater flow
velocity is low, about 0.2 ft/d. More detailed information on the Site's geology and
hydrology can be found in Sec. 6.2.2.

6.5.3 Existing Centamination

Handling and storage of waste oils, pesticides, and herbicides have resuited in
waste generation and possibly soil contamination. For years, drums of waste oil were
reportedly stored outside the building, leaving an area of contaminated soil (Anderson
1988b). Also, a sump nearby has been used for rinsing off grass clippings and for mixing
herbicides and pesticides.

An underground tank for storing gasoline was installed next to the building
7-8 years ago. However, other substances (such as mixed oils) may have been put into
the tank.

An on-site sampling program was conducted by USAEHA at this Site in .July 1988
to determine the extent of contamination (USAEHA 1989). A total of 11 soil saniples and
1 sediment sample were collected from the vicinity of Bldg. 39 and analyzed for
pesticides, herbicides, and PCBs. The sample locations are shown in Fig. 6.9. Su-face
soil samples consisted of a composite of approximately five cores. Each core was 6-7 em
in diameter and was collected at the surface to a depth not exceeding 6-7 ecm. Each
sediment sample was a grab sample collected with a garden trowel from a single point.
Analytical data are given in Table 6.9.

The results reveal a pattern of excessively high pesticide residue levels. Half of
the samples collected contained total pesticide residue loads above the action levels of
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the USAEHA. Two samples indicated extreme contamination. Sample 3 (a sediment
sample) contained nearly 100 times the pesticide concentration threshold for sediment
(0.1 mg/kg). This sample was collected from the asphalt-surfaced area surrounding the
building where runoff tended to concentrate.

Sample 11 was collected from an area where outdoor spray rigs were parked
when not in use. The soil sample had a total pesticide content more than 500 times
higher than the established limit.

DDT, DDT metabolites, chiordane, and chlordane metabolites were the most
prevalent compounds detected. Neither DDT nor chlordane is currently registered for
use as a pesticide and neither has been used or stored at the installation.

Seven locations inside the building were selected for wipe sampling. Two wipe
samples were collected at each location. No pesticide residue was detected in these
samples (USAEHA 1989).

6.5.4 Closure Plan

As indicated in Sec. 6.5.1, Bldg. 39 will be undergcing RCRA closure (Foster
Wheeler 1988b; Solecki 1989a). The revised closure plan is described below.

The hazardous waste inventory stored outdoor in the pallets will be transferred
to Bldg. 3100 for storage prior to off-post disposal. Following the removal of hazardous
wastes, one soil sample will be collected from the area underneath the pallet storage (see
Fig. 6.10). The soil sample will be analyzed for petroleum hydrocarbons, volatile organic
compounds, priority pollutant metals, EP toxicity metals (if necessary), herbicides, and
pesticides. If the soil is found to be contaminated, additional samples will be taken to
determine the extent of contamination.

6.5.5 Proposed RI Plan

The proposed phased sampling pian will be carried out independently of
implementation of the closure plan. If clean closure is not possible, the RI plan wili be
modified as new data become available.

6.5.5.1 Phasel

The underground gasoline tank next to Bldg. 39 should be inspected for leakage
and its status revlewed with respect to RCRA compliance. If the tank leaks, two soil
samples should be collected from underneath the tank and analyzed for TCL volatiles and
TCL semivolatiles.

Contaminated soil around Bldg. 39 may be transported into the air dve to wind
erosion and become a source of air pollution. It is proposed that slx air quallty samples

— e e
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should be taker in the area to gather data as to the extent of air pollution in and around
the ares. The samples should be analyzed for TCL metals, TCL volatiles, TCL
semivolatiles, pesticides, herbicides, and asbestos.

6.5.5.2 Phase I

Building 39 is scheduled for clean closure. At closure, all hazardous wastes and
contaminated soils in the Site will be removed and properly disposed of, and the building
surfaces decontaminated, if necessary. PTA should work with NJDEP to establish final
cleanup requirements. Additional sampling may be needed to establish specifie plans for
building decontamination, waste removal, and excavation of contaminated soils and
sediments discussed in Sec. 6.5.3.
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7 AREA F: PROPELLANT AREA

7.1 INTRODUCTION

Most buildings in this Area, located east of Green Pond Brook, housed propellant,
manufacturing, mixing, and testing activities. Drinking water wells are located in this
Areu and are known to be contaminated. There are 17 Sites in this Area.

7.2 SITE 60 — BUILDING 163, PHOTOGRAPHY LABORATORY

7.2.1 Site History

The Site is located next to Site 104 (Bldg. 162) on Kibler Road near the distal end
of an alluvial fan at Robinson Run (Fig. 7.1). Building 163 covers an area of 557 m?
(5,994 ftz). It has a slate roof and brick walls and was built in 1942 (PTA 1971).

The building was designed as a laboratory and has been used as a photogrephy
laboratory. A unlined 1,000-gal concrete underground tank is located adjacent to the
northeast corner of the building (Foster Wheeler 1388b). In the past, waste photo-
processing chemicals were drained from two sinks to the tank via a 2-in. PVC pipe. The
tank was decommissioned in 1984,

Currently, the amounts of wastes generated include 8 gal/mo of developer,
8 gal/mo of bleach/fixer, 4 gal/mo of black-and-white fixer, and 4 gal/mo of developer
(Solecki 1989¢). Wastes are stored inside the building on a wooden floor.

A RCRA closure plan has been prepared for the underground storage tank near
Bldg. 163 (Foster Wheeler 1988b). It will be closed in accordance with NJDEP hazardous
regulations because it never had interim status.

7.2.2 Geology and Hydrology

The geologic settings and topography of the Site r=e similar to those of
Site 104. Refer to Sec. 7.4.2 for information.

7.2.3 Existing Contaminatica

Mest of the chemicals generated in Bldg. 163 are not hazardous and are
biodegradable, according to Kodak data sheets. Possibly hazardous contaminants
released in the past include silver, cyanide, and hydroxylamine. Because no water and
soil data are available, the extent of contamination is not known.

e e o ——
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FIGURE 7.1 Layout of Site 60, Photographic Laboratory
at Building 163 (Source: Adapted from USACE 1984b)

7.2.4 Closure Plan

A revised RCRA closure plan has been prepare: for the UST adjacent to
Bldg. 163 on the Site (Foster Wheeler 1988b). During closure, the UST and its associated
pipes will be excavated and decontaminated. Stained soil, soil surrounding the tank, the
contents of the tank, and the rinsate generated from the decontamination operation will
be sampled. One sample from inside the tank will be analyzed for priority pollutant
metals, VOCs, and cyanide; six soil samples for priority pollutant metals, VOCs, cyanide,
and, if necessary, EP toxicity for metals; one or two condensate or rinsate grab samples

for priority pollutant metals; and two chip samples for priority poliutant metals
(Fig. 7.2).

7.2.5 Proposed Rl Plan

The proposed phased sampling plan will be carried out independently of
implementation of the closure plan. If clean closure is not possible, the Rl sampling plan
may have to be modified.
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7.2.5.1 Phase

A field inspection should be carried out inside and outside the building to locate
signs of contamination, with nothing further to be done if the areas are clean. One
surface soil sample should be taken to a depth of 0.3 m (1 ft) in each area of observed
contamination. All the scil samples should be analyzed for cyanide and TCL metals.

7.2.5.2 Phase 1

If significant contamination is found in the Phase [ results, one soil boring is
needed for each area of soil contamination located by the Phase I results. In order to
deiineate the extent of the contamination, additional soil and water sampling may be
needed, depending on the Phase I results.

7.3 SITE 61 — BUILDINGS 171 AND 176, WASTE DUMPS BEHIND BUILDINGS

7.3.1 Site History

The Site is located in Green Pond Brook valley near the southwestern end of
Ninth Street. The site includes two brick buildings, 171 and 176 (Fig. 7.3).

Building 171 was built in 1948 and has been used for administrative offices. In
the basement of the building is 8 graphics department {Foster Wheeler 1988b). Two
photoprocessor units, an ITEK 430 and a VGC 320, are operated using resin-coated (RC)
processing chemical!s. Waste chemicals sre accumulated in a S~gal plastic carboy, which
rests on the floor next tv the photoprocessors (Foster Wheeler 1988b).

During interviews, PTA personnel reported that propellants were dumped behind
Bidg. 171. From 1955 to 1562, it was common to find yellow, tan, and pink materials
floating on the creek behind the buiiding.

Building 178 was designed for leboratory use when it was built in 1944. It is now
used as an administrative building. Before 1960, in order to build a road across the creek
at Ninth Street riesr Bldgs. S-305 and 17€, the swamp in this ares was reportedly filled in
with trash, including car bodies and unkrown materiels. Behind Bldg. 176 is a shed in
which photoprocessing waste (RC fixer and RC deveioper) is stored.

Currently, Bidg. 171 i3 operated as a less-than-90-day accumulation area. The
maximum inventory of hazardous waste stored in the huilding is estimeted yo be the
maximum quantity generated during &« 2-mo pericd; that Is. cne 5-gal plastic container of
spent photochemicals (Foster Wheeler 1388e). A RCRA closure pian has been prepared
for the photegraphic processing facility in the basement of Bldg. 171 (Foster Wheeler
1983¢c). [t will be closed in eccordance with NJDEP hazardsus waste regulations because
it never had interim status.
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7.3.2 Geology and Hydrology

The Site is situated on the distal portion of the alluvial fan of the Robinson
Run. To the north and tlie south, the Site ic bounded by creeks. The two creeks
eventually discharge into Green Pond Brook, less than 100 ft west of the Site.

Because of land development in the past, portions of the creeks as well as their
surrounding swampy areas have been artificiaily filled. The fill may be up to 3 m (10 ft)
thick (Harte et al. 1986). Between the fill and the alluvial fan deposit is an organic muck
layer, a few feet thick. The fan deposit is es’imated to be about 85 ft thick and is
overlying Leithsville dolomite (Harte et al. 1986).

The alluvial fan deposit forms a water-table aquifer on the Site. This aquifer
probably is hydrclogically separated from the bedrock dolomite aquifer by a till or a
bedrock weathered zone. The hydraulic conductivity of the water-table aquifer is
expected to be moderate to high. The local flow direction of the groundwater in the fan
depaciit varies, depending on the presence of th2 creeks and Green Pond Brook.

7.3.3 Existing Contamination

Major concerns at the Site are the reported dumpings of propellants behind
Bldg. 171, trash filling of the swamp near the northern end of the Site, and the
generation of photoprocessing waste in the basement of Bldg. 171.

During interviews, PTA personnel reported that between 1955 and 1962,
propellant dumping was very common behind Bldg. 171. The reported appearance of
yellow, tan, and pink floating materials on the creek from 1955 to 1962 indicates that
extensive propellant contamination is possible behind the building and in a creek in the
west part of the Site. However, the extent of the contamination is not clear; no soil and
water quality data are available for areas within and downgradient of the Site.

7.3.4 Closure Plan

The revised closure plan for the photoprocessing facility in Bldg. 171 (Foster
Wheeler 1988c) includes the removal of all hazardous materials in the facility. Then, the
floors and the shelves of the facility will be examined for discoloration or residues of
spent photochemicals. Any floor tiles determined to be contaminated will be disposed of
as hazardous waste. After all containers are removed, the shelves, walls, and floors will
be washed with detergent and rinsed with clean water. Two wash cr rinsate samples and
two chip samples will be collected and analyzed for priority pollutant metals (Fig. 7.4).

7.3.5 Proposed RI Plan

The proposed phesed sampling plan will be carried out independently of
implementation of the closure plan. Should clean closure of the facility not be possible,
the RI sampling plan below will be modified as new data become available.

| — e ——
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FIGURE 7.4 Closure Sampling Locations for Building 171 (Sources: Adapted from
Foster Wheeler 1988b, 1989)

7.3.5.1 Phasel

A reconnaissance survey around Bldgs. 171 and 176 is needed to locate areas with
signs of contamination or dump areas. The containers of photoprocessing chemicals
stored in the shed behind Bldg. 176 should be inspected for leakage. One surface soil
sample should be collected to a depth of 0.3 m (1 ft) in the center of any located
contamination or dump area and analyzed for propellants, cyanide, and TCL metals.

One sediment sample should be collected from each drain outfall from
Bldg. 171. Four surface soil samples, each to a depth of 0.6 m (2 ft), should be collected
behind Bldg. 171. Suggested locations are shown in Fig. 7.3. From the creek south of
3ldg. 171, two sediment sampies and two surface water samples should be coliected to a
depth of 0.3 m (1 f*). All the above samples should be analyzed for propellants, cyanide,
and TCL metals.

From the swamp between Bldgs. 176 and S406, four surface water and four
sediment samples should be collected, each to a depth of C.6 m (2 ft), and analyzed for
TCL metals, propellants, and explosives. Four surface soil samples should be collected

around Bldg. 176 and analyzed for TCL metals and cyanide. Suggested locations are
shown in Fig. 7.3.
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7.3.5.2 Phase [I

If contamination is indicated in the Phase ! soil samples, a soil boring at the
center of each identified waste dump or contamination area should be drilled to the
water table or bedrock, whichever comes first. Soil samples should be collected from the
borings and analyzed for parameters found to be significant in the Phase [ results.

If needed, additional sediment and soil samples should be collected and
monitoring wells installed to delineate the extent of the contamination.

7.4 SITE 104 — BUILDINGS 161 AND 162, CHEMICAL LABORATORIES

7.4.1 Site History

Building 162 is a three-floor building situated in the middle of Green Pond Brook
valley, at the intersection of Kibler Road and Farley Avenue (Fig. 7.5). The building,
which hes brick walls and a slate roof, covers an area of 2,277 m“ (24,512 ft2). It was
built in 1942 for use as a chemical control laboratory for propellant and ammunition
analyses. A lime pit for acid neutralizaticn was reportedly located behind the building.
The pit was reportedly used from the 1350s to the 1960s. Propellants were aged for
about 10 years in stability tests. Building 161 is not shown on the current PTA master
plan map.

7.4.2 Geology and Hydrology

Building 162 was built on a swamp area near Green Pond Brook, which is about
60 m (200 ft) northwest of the building. To the east, the swamip lies on a gently sioping
surface at the distal end of an alluvial fan.

The soils on the Site belong to Otisville Series (Sargent 1388). The permeability
of the soils is high. Organic muck may be present near the surface. Since the Site is
situated on a swamp adjacent to Green Pond Brook, the water table is expected to be
shallow. Water flow is to the west-northwest, towards Green Pond Brook.

The well log of well 276 (Harte et al. 1985} shows that the bedrock in the vicinity
of the Site belongs to the Leithsville Formaticn dolomit2 and is about 80 ft deep. The
upper portion of the dedrock has been weathered into a silty clay. Above the bedrock is
a thick sequence of Quaternary sandy deposits. They range from silts and fine-grained
sands (o gravels,

7.4.3 Existing Contamination

During interviews, PTA personnel reported that in the past, chemicals were
commonly dumped into sewers and sinks in buildings. In Bldg. 162, !aboratory benches
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FIGURE 7.5 Layout of Site 104, Chemical Laboratories
at Buildings 161 and 162 (Source: Adapted from USACE
1984b)

were reportedly washed down with carbun tetrachioride, with the drainage then flowing
tc the swamp behind the building. The building contained solvent recovery cans. Large
quantities of mercury were also reportedly used. The solid-waste materials, including
explosives generated from the building, were sent to the burning ground. Scrap metal
was flashed (burned) and then sold. Acid-neutralization products may be present in the
lime pit.

Propellants and chemicals were reported being dumped behind Bldg. 162.
Accorc .g to interviewed PTA personnel, several buildings, which were located behind
Bldg. 162 and may now be destroyed, may be contaminated. From 1355 to 1962,
reportedly it was very common to see yellow, tan, and pink materials floating on the
creek.

In 1976 Bldg. 162 was decontaminated. Existing pipes and sewers were removed
and replaced. No more information i3 availab!s» to ANL.

= q...__,...‘
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7.4.4 Proposed RI Plan

7.4.4.1 Phase |

A field inspection should be conducted around the buildings, in the swamp, and in
the creek to locate signs of visible contamination; the reported propellant and chemical
dump areas and the lime pit should be inspected as well. If the lime pit can be located, a
soil boring should be drilled and saniples collected from the top, pit bottom, and bottom
of the boring. If the lime pit cannot be locaied by the inspection, a geophysical survey
should be conducted to locate the pit. One surface soil sample should be collected to a
depth of 0.6 m (2 ft) from the area of each propellant and/or chemical dump that is
identified. One surface soil sample should be taken for each identified contamination
area outside the building.

Also, one surface soil sample should be collected to a depth of 0.6 m (2 ft) from
each side of each building (a total of eight samples). From the swamp behind the
building, three sediment semples, each to a depth of 3.3 m (1 ft), and three surface water
samples (if possible) should be collected. Suggested locations are shown in Fig. 7.5.
From the creek downgradient of the buildings, one surface water sampie and one 0.3-m
{(i-ft) deep sediment sample should be coilected. One sediment sample should be
collected from the area of the outfall of any located building drain. All Phase i samples
should be analyzed for TCL volatiles, TCL semivolatiles, TCL metals, propellants,
explosives, nitrates, and sulfate.

7.4.4.2 Phase II

If contamination is found in the Pha<e | samples, soil samples should be collected
from soil borings located at each area of surface soil contamination. The samples should
be analyzed for the contaminants found in the Phase [ samples. if the lime pit soil boring
samples show significant contamination, one monitoring well should be installed
downgradient of the lime pit to monitor the groundwater contamination. Water samples
should be coliected and analyzed for contaminants found in the soil borings.

7.4.4.3 Phase I

Additional soil, sediment, and water samples may be required to delineate the
extent of the contamination, depending on the Phase Il results.

1.5 SITE 106 — BUILDING 101¢, PROPELLANT PLANT

7.5.1 Site History

Building 1010 was locuted to the west of an abandoned railroad track bed, just
south of Bott Road near the south end of Picatinny Lake. It was destroyed under the
Toxic Energetics Cleanup Program (TECUP). During interviews, PTA personnel reported

- — -
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that Bldg. 1010 was a propellant plant and was also used as an acid recovery area. Some,
and possibly all, of the storage tanks and transformers containing PCBs reportedly
leaked. When the building was destroyed, the transformers were reportedly knocked over
and their contents spilled onto the ground. The PCB transformers are currently stored on
pallets at the Site. When the building was torn down, some of the asbestos from the
building was buried on the Site.

7.5.2 Geology and Hydrology

Building 1010 is located approximately 670 ft south of the south end of Picatinny
Lake. The ground surface slopes to the southwest. The Site is underlain by
unconsolidated glacial deposits consisting of interbedded layers of sand, silt, and clay
(Vowinkel et al. 1985). These deposits overly Precambrian gneiss, which is not exposed at
PTA.

The soils at Site 106 have been classified by the Soil Conservation Service,
U.S. Department of Agriculture (USDA), as Urban land (Eby 1976). Soils belonging to this
category have been reworked by urban activity to the extent that the original profile is
not discernible. In general, most of the soils at PTA are well drained.

Although detailed hydrogeological information is not available, it is estimated
that groundwater as well as surface water in the vicinity of Site 106 flows north to
northwest towards Picatinny Lake and Green Pond Brook.

7.5.3 Existing Contamination

No previous investigations have been conducted to determine the presence of
contamination at the Site, and past activities have not been well documented.
Propellants, acids, and PCBs are possible contaminants at this Site.

7.5.4 Proposed RI Plan

7.5.4.1 Phase |

The area around Bldg. 1010 as well as the transformer storage area should be
visually inspected for signs of contamination. One surface soil sample should be
collected to a depth of 0.15 m (6 in.) from the center of each visibly stained ares. In
addition, one surface soil sample should be collected over a depth interval of 0.15-0.3 m
(6-12 in.) from each side of the former building's location and from each side of the
storage area (a total of eight samples). All samples should be analyzed for propellants,
PCBs, and nitrates. The asbestos burial area should remain undisturbed. This area should
be posted to avoid health and safety risks that could arise if the area is excavated.
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7.5.4.2 Phase Il

If contamination is fou:d, additional surface soil sampling may be required to
determine its extent. Soil borings may be required for contaminated areas identified
during Phase I. Samples should be collected from the borings; at least two samples
should be collected from each boring. The samples should be analyzed for contaminants
identified during Phase L.

7.6 SITE 111 — BUILDINGS 454 AND 455, PROPELLANT BAG FILLING AREA

7.8.1 Site History

The Site is located on Sixteenth Avenue about 180 m (600 ft) south of Picatinny
Lake (Fig. 7.6). Building 454, built in 1941, has hollow-tile and concrete walls and a
corrugated asbestos roof; it covers an area of 2,074 m” (22,320 ft2). During interviews,
PTA personnel reported that the building was used for propellant bag filling. Propellant
powder was loaded intc bags, which were shaken before they were sewed. It was
reported that the bags often fell on the floor and that propellant dust and grains were
spilled. The floor was swept up during each shift.

Building 455 was built in 1930 with hollow-tile walls and a corrugated iron roof.
The building occupias an area of 1,530 m? (17,110 ftz). In the early 1970s, it was used as
a leather and textile plant (PTA 1971). [t is now used for propellant bag filling.

7.6.2 Geology and Hydrology

The Site is situated at the foothill of an unnamed mountain in the scuthwest
portion of PTA. It is covered by a layer of Quaternary deposits more than 12 m (40 ft)
thick (Lacombe et al. 1986). Probably, the deposits are mainly composed of glacial till
overlying Precambrian gneiss bedrock. Sand layers may be present in the till, as
indicated in a nearby well log. The soil on the Site was classified as Urban Land soil
(Wingfield 1976). The nature of native soil has been disturbed by land development.
Fine- to coarse-grained sands may be found below the soil. The hydrological conditions
at the Site are not known. Groundwater probably follows the topography and flows west
toward Green Pond Brook.

7.8.3 Existing Contamination

During interviews, PTA personnel reported that double-based and triple-based
propellants are handled on this Site. The bag filling operation would be expected to
generate propellant dust. [t was reported by PTA personnel that propellants were
"dusted out" in the back of the buildings. No more information is available to ANL.

I
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7.6.4 Proposed RI Plan

7.6.4.1 Phase [

A field inspa2ction should be conducted around each building to locate signs of
contamination, drains, and drain outfalls. If contaminated areas are visible, one surface
soil sample should, be collected to a depth of 0.3 m (1 ft) from each area. If drains are
found, one sedirient sample should be collected to a depth of 0.6 m (2 ft) from each
outfall area.

Two surface soil samples should be collected to a depth of 0.6 m (2 ft) from each
loading area of Bldg. 454. In addition, one surface soil sample should be taken from each
side of esch building (at least eight samples). All soil and sediment samples should be
analyze: for propellants. If contamination is not found in any samples, no further action
is neeried.

7.6.4.2 Phase lI

If contamination is found in the Phase [ sampies, additional soil samples may be
required to dazlineate tie extent of contamination.

7.7 SITZ 124 — BUILDING 166, PROPELLANT TEST

7.7.1 Site History

Building 166 is located on Kibler Road next to 8ldg. 163, on the distal part of the
alluvial fan at Robmson Run (Fig. 7.7). It is a brick building with a slate roof, an area of
318 m? {3,418 ft' ), and was built in 1942 for surveillance testing (PTA 1971). Propellants
have been tested in a conditioning chamber inside the building.

7.1.2 Geology and Hydrology

The geologic settings and hydrology of the Site are simiiar to those cf Site 104.
Refer to Sec. 7.4 for information.

7.7.3 Existing Contamination

Wast2 pronellant is being generated at a rate of 13.6 kg/mo (30 Ib/mo) from

ropeilant tests. The waste is stored in red cans, which are placed on the conerete floors

inzide the building (Solecki 1989¢). At present, there are no data regarding propellant
contamination of groundwater, surface water, or sediments on the Site.

el —
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¥IGURE 1.7 Layout of Site 124, Building 166; Site 125, Buildings 172 and 173;
and S : 128, Building 197 (Source: Adapted from USACE 1984b)

7.7.4 Proposed Ri Plan

7.7.4.1 Phasel

A field inspection should be conducted within and around the building to lccate
areas with signs of contamination. One surface soil sample should be collected to a
depth of 0.3 m {1 ft) for esch area identified outside the building. The sampies should be
analyzed for propellants and explosives. A composite sample should be prepared from
ihree soil samples (each to a depth of 0.15 m (6 in.]) taken from three areas near the PCB
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transformer, and analyzed for PCBs. If contamination is not found in the samples, no
further RI action is needed.

7.7.4.2 Phase [I

If soil contamination is found, a soil boring should be drilled to the water table at
each contaminated area. Soil samples should be taken from each boring and analyzed for
explosives and propellants.

7.8 SITE 125 —- BUILDINGS 172 AND 183, OFFICE BUILDING AND LUBRICANT
TESTING AREA

7.8.1 Site History

The Site, located in the vicinity of Buffingtorn Road and Farley Avenue, lies on an
alluvial fan created by Robinson Run (Fig. 7.7). Building 172, built in 1942, has an area
of 1,454 m” (15,650 ftz) and has been used for administration. Building 183 was built in
1945 as a laboratory for metal testing. The building was listed in 1971 as a nonmetallic
material facility (PTA 1971).

7.8.2 Geology and Hydrology

The Site is situated on a gently sloping alluvial fan, about 245 m (800 ft) from the
main stream of Green Pond Brook. The material underlying the Site is expected to be
sands and gravels resting directly on bedrock. From a geophysical survey (Lacombe et al.
1986), the fan deposit is considerably less than 100 ft thick. The bedrock underlying the
Site probably consists of Cambrian Leithsville dolomite and/or Hardyston Quartzite.

The fan deposit and bedrock form two aquifers under the Site. Their hydrologic
connectivity is not clear. Groundwater movement through the bedrock aquifer relies on
solution channels and fractures in the bedrock.

The groundwater flow direction of the alluvial fan aquifer is estimated as
following topography towards Green Pond Brook. Because of the coarse texture of the
fan deposit. the hydraulic conductivity would be high.

7.8.3 Existing Contamination

No cceiitamination data were collected for the Site. During interviews with PTA
personnel, it was reported that Bldg. 172 may have been contaminated in the past. No
data are available regarding the type of the contaminant. For Bldg. 183, the wastes
generated f{rom current lubricant testing and chemicals with expired lifetimes include
30 L/yr (8 gal/yr) of waste lubricant, 30 L/yr (8 gal/yr) of waste adhesive, 38 L/yr
(10 gal/yr) of waste solvent, and 57 L/yr (15 gal/yr) of acid (Solecki 1989¢). Wastes are
placed on benches inside the building.
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7.8.4 Proposed RI Plan

7.8.4.1 Phase I

A field survey should be conducted around the buildings to locate areas with signs
of contamination. One surface soil sample should be collected to a depth of 0.3 m (1 ft)
in the center of each located area of soil contaminatioi. One surface soil sample should
be collected from each side of Bldgs. 183 and 172 (eight samples, see Fig. 7.7). All
Phase | samples should be analyzed for TCL semivolatiles, TCL metals, nitrates, and
sulfates. A composite sample should be prepared from three soil samples (each to a
depth of 0.15 m) taken from three areas near each of the two FCE transformers in and
near Bldg. 183 and analyzed for PCBs (a total of two compcesite samples). If
contamination is not found, no further Rl action is needed.

7.8.4.2 Phase I

If contamination is found in the Phase I results, additional soil and groundwater
sampling will be needed to determine the extent of the contamination. The types and
locations of the samples depend on the results.

7.9 SITE 126 — BUILDING 197, PROPELLANT TESTING

7.9.1 Slte History

Building 197, located on Kibler Road next to Site 124, is on the distal part of the
alluvial fan of Robinson Run (Fig. 7.7). Built in 1956 for surveillance testing, it is a brick
building with a composition-shingle roof and covers an area of 317.5 m*“ (3,418 ftz).
Propellant has been tested in a conditioning chamber inside the building.

7.9.2 Geology and Hydrology

The geologic settings and hydrology of the Site are similar to those of Site 104.
Refer to Seux. 7.4 for information.

7.9.3 Existing Contam nation

The waste generated is from propellant testing in a conditioning chamber. Abocut
5 Ib/mo of propellant waste is generated. The waste is collected and stored in red cans
inside the building (Solecki 1989c¢).
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7.9.4 Proposed Rl Plan

7.9.4.1 Phasel

A field inspection should be coinducted sround the building to locate areas with
signs of contamiration. One surface scii sample shouid be collected to a depth of ¢.3 m
(1 ft) from each identified area outside the building. The samples should be analyzed for
propellants. If contamination is not found in the samples, no further RI action is needed.

7.9.4.2 Phase II

If contamination is found in the surface soil samplas, one soil boring should be
drilled in each ares of surface soil contamination. Soil samples should be taken from
each boring and anaiyzed for the contaminants found in the surface soil.

7.10 SITE 138 — BUILDINGS 404, 407, AND 408, CHEMICAL LABORATORY
AND PROPELLART PLANTS

7.10.1 Site History

The Site is located close to the intersection of Sixteenth Avenue and Ninth
Street (Fig. 7.8) in Green Pond Brook vailey. Building 404, built in 1906, is a chemical
laboratory reportedly used to test (burn) propellants. It hag, brick and tile walls and a
corrugated galvanized iron roof; it covers an area of 533 m~ (5,731 ftz). Building 407
cccupies an area of 1,953 m® (21,026 ft?‘); it has concrete walls and a corrugated asbestos
roof. During interviews, PTA personnel reported that 3idg. 407 was used as a chemical
laboratory and then as an energetics laboratory at which propellants were
manufactured. Building 408. built in 1920, was a aitration building. 1t covers an area of
572 m2 (6,157 ftz), and it has hollow-tile walls and roll roofing. It was reported that
Bldg. 408 has been used for explosive melt casting and chemical synthesis operations.
Now, it is reportedly used for chemical storage.

7.16.2 Geology and Hydrology

The Site is situated at the foothill of an unnamed mountain about 610 m
(2,000 ft) southwest of Picatinny Lake. The iand surface in the vicinity of the Site slopes
gently toward the central valley. Otisville Series scilt nccupy the Site. The soils consist
of well-drained deposits of gravels and sands.

The surficiai deposits on the Site range in thickness from about 20 m (65 ft) near
Bldg. 407 to more than 30 m (100 ft) near Bidg. 408 (Lacombe et al. 1986). They range
primarily from silts to gravels of fluvial and lacustrine origins. Organic peat may be
present near surface. The upper layer of the surficial deposits forms a water-table
aquifer on the Site. The groundwater of the aquifer probably flows to the
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FIGURE 7.8 Layout of Site 138, Chemical Laboratory and Propellent Plants at
Buildings 404, 407, and 408 (Source: Adapted from USACE 1984b)




7-20

west-northwest, toward the brook. The bedrocks underlying the surficial deposits include
Cambrian Hardyston Quartzite and Leithsville dolomite.

7.10.3 Existing Contamination

During interviews, PTA personnel reported that wastewater generated from
explosive melt casting and chemical synthesis operations in Bldg. 408 was discharged into
a nearby swamp about 8 yr ago. Currently, chemicals used in past operations (4.1 kg of
aluminum powder, 0.05 kg of potassium chlorate, and 0.05 kg of barium nitrate and
unknown chemicals) are stored inside the Luilding. The building reportedly contained
settling tanks, which have not been used for the last several years.

For Bldg. 437, no contamination is known. During interviews, however, PTA
personnel reported that the building may have been contaminated due to past
operations. Empty aerosol cans generated from the cleaning of mechanical assemblies
are stored on concrete slabs inside the building (Solecki 1989¢).

In Bldg. 404, empty aerosol cans generated from the cleaning of mechanical
assemblies (at a rate of 36 cans/yr) are stored on concrete slabs (Solecki 1989¢).

No more information is available to ANL.

7.10.4 Proposed RI Plan

7.10.4.1 Phase !

A fieid inspection should be conducted around each building to locate signs of
contamination, drains, and drain outfalls. if contaminated areas are visually identified,
collect one surface soil sample to a depth of 0.3 m (1 ft) from each visibly contaminated
area outside the buildings. If drain outfalls are located, one sediment sample should be
collected from each outfall area.

To evaluate any past dumping of chemicals, cne surface soil sample should be
collected to a depth of 0.6 m (2 ft) from each side of each building (12 samples in all),
two surface water and two sediment samples to a depth of 0.3 m (1 ft) from the nearby
swamp, and two drive-point water samples from each of three different areas (a total of
six water samples) downgradient from the buildings. Suggested locations are shown in
Fig. 7.8. One sediment sample should be collected from each settling tank in Bidg. 408.
All the above samples should be analyzed for nitrates, TCL metals, TCL volatiles, TCL
semivolatiles, explosives, and propellants. A composite sample should be prepared from
three soil samples (to a depth of J.15 m (6 in.]) taken from three areas near the
transformer of Bldg. 404, and analyzed for PCBs.
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7.10.4.2 Phase II

If contamination is found in the Phase | samples, additional soil and surface
water samples may be required to delineate the extent of the contamination. Meanwhile,
two monitoring wells should be installed downgradient of the Site to monitor groundwater
quality. The locations of the wells should be determined based on Phase | results. The
groundwater samples should be analyzed for TCL metals, TCL volatiles, explosives, and
propellants.

7.11 SITE 139 — BUILDING 424, PROPELLANT PROCESSING

7.11.1 Site History

The Site is located between Thirteenth and Fifteenth Avenues, about 305 m
(1,000 ft) southwest of Picatinny Lake (Fig. 7.9). The 348-m? (3,749-€t%) building, which
was built in 1904, has a corrugated galvanized roof and hollow-brick tile walls (PTA
1971). Building 424 is a propellant plant. As reported by PTA personnel, the building has
felting operations using nitrocellulose slurry.

7.11.2 Geology and Hydrology

The Site is situated in the central valley of PTA near an abandoned channel. It is
covered by a thick layer of silts, sands, and gravels about 37 m (120 ft) thick (Lacombe
et al. 1986) and overlying either Leithsville dolomite or Hardyston Quartzite. The soils
on the Site belong to the Carlisle Muck Series (Wingfield 1976). The muck is a deep,
nearly ievel, poorly drained organic soil formed in low swamp areas (Sargent 1988). High
water tables and rapid permeabilities are expected to be found in soils on the Site.

A water-table aquifer, a confined sediment aqguifer, and a ~onfined bedrock
aquifer probably exist at the Site. The water-table aquifer is separated from the
underlying aquifers by silty materials. Hydrological connection amcng aquifers is
possible. The water-flow directions of the three aquifers are not clear.

7.11.3 Existing Contamination

During interviews, PTA personnel reported that a slurry pipeline broke in the
1950s and spilled a greenish slurry containing ground-up single-base propellant
(nitrocellulose). In decontaminating the area, pits were reportedly dug. They still may
be on the Site. It was also reported that a large storage tank was used to collect waste-
water in the 1960s. No more information is available to ANL.




FIGURE 7.9 Layout of Site 139, Building 424; Site 140, Buildings 427
and 427B; Site 141, Building 429; and Site 142, Building 435 (Scurce:
Adapted from USACE 1984b)

7.11.4 Proposed Rl Plan

7.11.4.1 Phase |

A reccnnaissance should be conducted to lveate signs of contamination, th=z
decontamination pits, and the slurry pipelin¢ on the Site. Geophysical electromagnetic
methods should be used if the pits or pipeline cannot be located by surface inspection. if
the pits are not covered up, one sediment sample shculd be collected from each pit
bottom to a depth of 0.6 m (2 ft). If the pits are ccvered up and have been located, one
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soil boring should be drilled to a depth at least i.8 m (6 ft) below the bottom of each
located pit. Soil samples should be collected from the top, pit bottom, and bottom of
each boring, Two sediment samples should be taken to a depth of 0.3 m (1 ft) from the
swamp behind the building. Suggested locations are shown in Fig. 7.9. All samples should
be analyzed for propellants. If contamination is not indicated, no further action is
needed.

7.11.4.2 Phase I

If contamination is found in the Phase I samples, one soil boring should be drilled
in each area of contaminated soil or sediment sampling. Groundwater samples may be
required to dclineate the extent of the contamination, depending on the results.

7.12 SITE 140 — BUILDINGS 427 AND 4278, PROPELLANT PROCZXSSING

7.12.1 Site History

The Site is located at the intersection of Thirteenth and Fifteenth Avenues,
about 210 m (700 ft) southwest of Picatinny Lake (Fig. 7.9). Building 427, built in 1938,
was a 584-m?2 (6,285 ftz) experimental building. It is now a propellant plant. Operations
inside the building include extrusion of propellants, coating of propellant grains, rolling
of solventless propellant, cutting of propellant, and raw material analyses (Solecki
1989¢). During interviews, PTA personnel reported that the materials used in the
building included energetic materials (e.g., nitrocellulose, nitroglycerine, and HMX) and
solvents (e.g., 2cetone, ether, and alcohol).

Bullding 427B, built in 1939, is an 89-m2 (960-ft2) propellant plant. It has a
corrugated galvanized iron roof and hollow-tile walls.

7.12.2 Geology and Hydrology

The Site is located in the middle of Green Pond Brook valley near the outlet of
Picatinny Lake. It is covered with Quaternary deposits of silts, sands, and gravels about
30 m (100 ft) thick. The bedrock below ths deposits is either Cambrian Hardyston
Quartzite or Leithsville dolomite. A glacial till may be present above the bedrock.

The soil on the Site has been reworked by development of the Site. The material
underlying the reworked soil is expected to be sands and gravels. They form a water-
table aquifer with a high hydraulic conductivity. The water table is close to surface.
Groundwater probably flows west-northwest toward the brook.

7.12.3 Existing Contamination

Two catch tanks were installed inside Bldg. 427. During interviews, PTA
personnel reported that trey have been used since 1981. Wastes generated from
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operations are stored on the conductive floor inside the building. The generated wastes
consiet of 91 kg/yr (200 lb/yr) of rags; 208 L/yr (55 gal/yr) of contaminated alecohol,
acetone, ethyl acetate, or ether; 123 kg/yr (270 1b/yr) of scrap propellant; and 27 kg/yr
(60 1b/yr) of excess propellant (Solecki 1989¢).

PTA personnel reported that Bldg. 427B has an open drain around the building.
The drain runs into a concrete-lined pit with pipes coming up in the bottom. It was
reported that the building was flushed with a great deal of water in the last few years.
The lined pit contains dirt that may be contaminated.

No more information is available to ANL.

7.12.4 Proposed RI Plan

7.12.4.1 Phase

A field inspection should be conducted around each building to locate signs of
contamination. If contaminated areas are visually identified, one surface soil sample
should be collected to a depth of 0.3 m (1 ft) from each area outside the buildings.

For Bldg. 427B, two sediment sempies should be collected to a depth of 0.3 m
(1 ft) in the open drain around the building, and one sediment grab sample from the lined
pit. The two sediment samples may be taken from any two inlets of the open drain. For
Bldg. 427, one surface soil sample should be taken from each side of the building. The
above samples should be analvzed for propellants and explosives. One grab sample should
be coliected from each catch tank and analyzed for TCL volatiles, acetone, ethyl
acetate, TCL semivolatiles, propellants, and explosives. If negative results are found, no
further action is needed.

7.12.4.2 Phase [I

if contamination is found in the Phase [ results, additional groundwater and soil

sampies would be required. The types and locations of the samples depend on the Phase |
results.

7.13 SITE 141 — BUILDING 429, PROPELLANT CRUSHING

7.13.1 Site History

The Site is located in the main valley, on Thirteenth Avenue, about 300 m
(1,000 ft) southwest of Picatinny Lake (Fig.7.9). [t contains a small laboratory,
Bldg. 429, that has an area of 40 m% (432 ft%) (PTA 1971). The laboratory is used to
crush propellant grains for propellant property testing (Solecki 1989c). The building has a
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catch tank with a screened insert, according to PTA personnel during interviews. The
tank has reportedly not been used since 1981.

7.13.2 Geology and Hydrology

The geology and hydrology of the Site are similar to those of Site 140 except that
Quarternary deposits about 37 m (120 ft) thick overlie bedrock (Lacombe et al. 1986).
Refer to Sec. 7.12 for information.

7.13.3 Existing Contamination

Waste was generated at a rate of 0.45 kg/mo (1 Ib/mo) from crushing propellant
grains inside the building. The cateh tank in the building has not been used since 1981.
The contents of the tank are not known. No more information is available to ANL.

7.13.4 Proposed RI Plan

7.13.4.1 Phase |

A field inspection should be conducted around each building to inspect for signs
of contamination. if visibly contaminated areas are identified, one surface soil sample
shou!d be collected to a depth of 0.3 m (1 ft) from each area outside the buildings. All
the samples should be analyzed for propellants.

One sample should be taken from the catch tank inside Bldg. 429 and analyzed
for TCL metals, TCL volatiles, TCL semivolatiles, and propeilants. If contamination is
not found, no further action is needed.

7.13.4.2 Phase II

if contamination is found in the Phase | samples, additional samples are required
to determine the extent of the contamination. The types and locations of the samples
depend on the results.

7.14 SITE 142 — BUILDING 435, PROPELLANT SOLVENT MIXING

7.14.1 Site History

The Site is iocated on Thirteenth Avenue, in the central valley, about 245 m
(800 ft) southwest of Picatinny Lake (Fig. 7.9). Building 435 is a small one-story builling
of 40 m? (432 ftz). built in 1918 (PTA 1971). in the eariy 1950s, it was used for
pulverizing operations for the preparation of experimental propellants. Potassium
serchlorate and potassium nitrate were stored in the building. The pulverizing operations
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stopped in 1976 (Foster Wheeler 1988c). According to interviewed PTA personnel, the
building is used to mix solvents for propellant production.

A closure plan has been prepared for Bldg. 435 (Foster Wheeler 1988c; Solecki
1989a), which will be closed according to NJDEP hazardous waste regulations because it
never had interim status.

7.14.2 Geology and Hydrology

The geology and hydrology of the Site are similar to those of Site 140 except that
Quarternary deposits about 37 m (120 ft) thick overlie the bedrock (Lacombe et al.
1986). Refer to Sec. 7.12 for information.

7.14.3 Existing Contamination

During interviews, PTA personnel reported that four to six big mixers in the
building were washed. In the building, four 5-gal containers of potassium perchlorate are
overpacked in one 85-gal drum and one 55-gal drum (ARDEC undated; Foster Wheeler
1988c). No contamination data were collected for the Site.

7.14.4 Closure Plan

The revised RCRA closure plan for the building (Solecki 1983a; Foster Wheeler
1988c) includes the removal of hazardous wastes. The equipment will be thoroughly
washed with hot water, steam-cleaned, removed from the building, flashed off at a
burning ground to remove residual contaminants, and then be disposed of as scrap.
During the closure, two chip samples and two wash or condensate grab samples will be
collected and analyzed for priority pollutant metals (Fig. 7.10).

7.14.5 Proposed RI Plans

The proposed phased sampling plan will be carried out independently of
implementation of the closure plan. Should clean closure of the building not be possible,
the sampling plan described below may have to be modified.

7.14.5.1 Phase |

A field inspection should be conducted around Bldg. 435 to locate signs of
contamination and drain outlets. I[f contaminated areas are visually identified, one
surface soil sample should be collected to a depth of 0.3 m (1 ft) from each area outside
the building. Also, one sediment sample should be collected from the outlet of each
located building drain and anaiyzed for propellants, nitrates, chlorides, ethyl acetate, and
acetone. These are the potential chemicals expected to be found because of the past
activities of the Site.




1-27

Trough
Lo
Building 435 | |
Jr | |
I |
| I
| I
I |
| I
! | |
I © | 1
] | |
‘ e | I
° Lo ©
1 | |
| |
| [
I——— VOSSO, (1 |
|
v
T
Do
L 4 v
< 27n >
L 4
@©) Chip Sampling Locason
v

FIGURE 7.10 Closure Sampling Locations for Building 435 (Source: Adapted from
Foster Wheeler 1388b)

7.14.5.2 Phase 1

Iif contamination is found in the Phase | samples, additional soil and water
samples may be required to determine the extent of the contamination. The types and
locations of the samples depend on the results.

7.15 SITE 143 — BUILDING 436, PROPELLANT PROCESSING

7.15.1 Site History

The Site, which includes Bldg. 436, is located on Thirteenth Avenue, in the
central valley, about 120 m (400 ft) southwest of Picatinny Lake (Fig. 7.11). The
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Key o Sampling Locations

B Proposed Surface Soil Sample

FIGURE 7.11 Layout of Site 143, Building 436, and Site 146,
Building 497 (Source: Adapted from USACE 1984b)

building, built in 1948, has a corrugated asphalt-protected metal roof and hollow-tile
walls. The building is used as a propellant processing plant.

7.15.2 Geology and Hydrology

The geology and hydrology settings of the Site are similar to those of Site 140.
Refer to Sec. 7.12 for information.

T.1%.v Cristing Contamination

No contamination data are available for the Site. The waste generated from
propellant mixing in the building includes 114 kg/yr (25 lb/yr) of contaminated rags and
946 L/yr (25 gal/yr) of contaminated solvent. The solvent is reused in Bldg. 427. No
more information is available to ANL.
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7.15.4 Proposed RI Plan

7.15.4.1 Phase

A field inspection should be conducted inside and around Bldg. 436 to locate signs
of contamination and drains. If contaminated aress are visually identified, one surface
soil sample should be collected to a depth of 0.3 m (1 ft) from each area outside the
building. One sediment sample from the outfall of each drain, if it can be found, should
be collected to a depth of 0.3 m (1 ft). All the samples should be analyzed for
propellants. If containination is not found, no further action is needed.

7.15.4.2 Phase II

If contamination is found, additional samples may be required to determine the
extent of the contamination. The types and locations of the samples depend on the
Phase [ results.

7.16 SITE 144 — BUILDING 462, PROPELLANT FINISHING

7.16.1 Site History

Building 462 is located on Eleventh Street, about 180 m (600 ft) southwest o1
Picatinny Lake (Fig. 7.12). The building, with an area of 664 m (7,143 ft°), was built in
1942. It has hollow-tile walls and a corrugatad asbestos roof. It is used for research and
development of energetic materials (PTA 1988b). In the past, it was designated as a
solventless propellant finishing plant (PTA 1975).

7.16.2 Geology and Hydrology

Biiléing 462 is situated near an old channel, at the foothill of the unnamed
mountain in the southwestern part of PTA. The Site probably was covered by a fluvial
deposit of sands and gravels, overlying a glacial till and then either Hardyston Quartzite
or Leithsville dolomite. The s0il on the Site has been reworked because of land
development.

The fluvial deposit probably forms a surface weter aquifer. The hydraulic

conductlivity is estimated as moderate to high. Groundwater probably flows towards the
main valiey.

7.16.3 Existing Contamination

In Bldg. 462, wastes were generated from research and development of energetic
materials. They include 91 kg/mo (200 1b/mo) of contaminated paper towels, rubber




FIGURE 7.12 Layout of Site 144, Propellent Processing at Building 462
(Source: Adapted from USACE 1984b)

gluves, and plastic hardware; 227 kg/yr (50 1b/yr) of scrap propellant and explosive; nnd
58 L/yr (15 gul/yr) of sclvents contaminated with explosives (Solecki 1989¢c). The wastes
were stored in cans placed under water.

7.16.4 Proposed RI Plan

7.16.4.1 Phase |

A visual field inspection should be made to !ocate signs of contamination outside
the building and any drains or drain outfails. The waste cans should be inspected for
leaks. One soil sumple shouid be collected to a depth of 0.3 m {1 ft) from each visibiy
contaminated area outside the buildings. One sediment sample should be collected from
the outfall of each iocated drain or drain outfall. All the above samples should be
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analyzed for explosives and propellants. If contamination is not indicated, no further
action is needed.

7.16.4.2 Phaze II

Ii contamination is found in the outfalls of any drains, two monitoring wells
should be iustalled in two different areas downgradient of the building and the well
sampled qusarterly for two quarters. If contamination is found in the soil san:ples, then
additional surface or subsurface soil samples may be needed.

7.17 SITE 145 — BUILDING 477, EXPLOSIVE AND PROPELLANT MIXING AREA

7.17.1 §ite History

The Site is located near Green Pond Brook at the intersection of Thirteenth
Avenue and Ninth Street (Fig. 7.13). Building 477 was built in 1945. It occupies an ares
of 467 m? (5,032 £t2).

According to interviewed PTA personnel, Bldg. 477 was used for the mixing and
drying of explosives and propellants and the mixing of pyrotechnics. In the 1971 master
plan of PTA (PTA 1971), the building is listed as a medium-caliper projectile loading
plant. At present, the building is reportedly used as a laboratory.

7.17.2 Geology and Hydrology

The Site is in the middle of Green Pond Brook valley near the outlet of Picatinny
Lake. The Quaternary deposits on the Site are about 37 m (120 ft) thick (Lacombe et al.
1986) and underlain by either Hardyston Quartzite or Leithsville dolomite. The deposits
probably inciude sands and gravels near surface, interbedded sands and siits and then a
till below.

Soil on the Site belongs to the Carlisle Series (Wingfield 1976). The soil is
characterized by a high organic content. Because of low elevation, the scil is poorly
drained.

Near-surface sands and gravels form a water-table aquifer. The water table is
expected to be very shallow. Groundwater probably flows toward a nearby brook. The
hydraulic conductivity of the aquifer is estimated as moderate to high.

7.17.3 Existing Contamination

PTA personnel reported that, in the past, wastewater from hosing down dusts and
the cleaning of machines and walls was sand-filtered and discharged. The building was
reportedly washed down every day. Small (quart) quantities of dumping behind the
building were reported by PTA personnel.
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FIGURE 7.13 Layout of Site 145, Propellent Mixing Area at Building 477
(Source: Adapted from USACE 1984b)

Currently, the waste generated in the huilding from propellant testing inciudes

45 kg/mo (10 1b/mo) of propellant and 114 kg/mo (25 1b/mo) of residue material (Solecki
1989¢).

7.17.4 Proposed Rl Plan

1.17.4.1 Phasel

A visual field inspection should be made tc locate signs of contamination, the
reported dump areas, any sand filters inside or outside the building, drains, and drain
outfalls. One soil sample to a depth of 0.3 m (1 ft) should be collected from =ach visibly
contaminateu area and each dump area outside the buildings. If the reporter sand filter
can be located, one sediment sample should be collected from the bottom of the sand
filter. Two sediment samples should be collected to a deptn of 0.3 m (1 ft) from each
drainage area receiving filter effluent. One sediment sample should be collected from
the outfall of each drain, if preserni. One surface soil sample should be collected to a
depth of 0.6 m (2 ft) from each side of the building. All samples should be analyzed for

explosives, propeliants, and TCL metals. If contamination is not indicated, no further
action is needed.

T
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7.17.4.2 Phase II

If any of the sediment samples collected from any filter effluent areas or drains
shows significant contamination, one well should be installed between the building and
the brook. Water samples should be collected quarteriy for two quarters and analyzed
for contaminants found in the Phase I samples. if the soil samples show significant
contamination, additional surface and subsurface soil samplings may be needed.

7.18 SITE 146 — BUILDING 497, POWDER PRESSING

7.18.1 Site History

The Site is located near Green Pond Brook, about 245 m (800 ft) from the outlet
of Picatinny Lake (Fig. 7.11). Building 497 has roll roofing and concrete-asbestos board
wails. [t occupies an area of 190 m* (2,044 ftz) (PTA 13971). The building was built in
1956 for use as a mix house and was listed as a propeilant plant in 1971 (PTA 1971).
Powder pressing operations are reported by PTA personnel to occur in the building.

7.18.2 Geology and Hydrology

The geology and hydrology settings on the Site are similar to those of Site 95.
Refer to Sec. 8.3 for information.

7.18.3 Existing Contamination

There is little information regarding the nature and extent of contamination in
the Site, although PTA personnel reported that the building at one time sustained a major
explosion. No more inforniation is available to ANL.

7.18.4 Proposed RI Plan

7.18.4.1 Phase |

A field inspection should be conducted to locate signs of contamination. One
surface soil sample should be collected to a depth of 0.15 m (6 in) from each side of the
building, and, if possible, one soil sample shou:d be collected from each of two locations
under the building. Suggested sampling locations are shown in Fig. 7.1i. One sediment
sample should be taken {rom each ditch or drain outfall (if any exist} around the building,
and also from any drainage area receiving effluent from the building. The soil and
sediment samples should be analyzed for propellants. If contamination is not indicated,
no further action is needed.
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7.18.4.2 Phase 1

If significant contamination is found in the Phase I samples, additional sampling
to determine the extent of the contamination would be needed. Their locations and types
depend on the results.
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8 AREA G: DRMO YARD AND SURROUNDINGS

8.1 INTRODUCTION

This Area contains seven Sites located near the DRMO Yard. Soil contamination
with petroleum hydrocarbens is likely in this Area, which is located next to Green Pond
Brook. Other potential contaminants inciude metals and PCBs.

8.2 SITE 31 — BUILDINGS 314 AND 314B-314E, DEFENSE REUTILIZATION
AND MARKETING CFFICE

&.2.1 Site History

Site 31 is located in the southwestern portion of the Arsenal, north of Fariey
Avenue, about 25 ft from Green Pond Brook. Figure 8.1 gives the Site location. All
materials declared excess are collected at the DRMC and offered for public sale before
disposal. Excess materials include a wide variety of items such as vehicles, used
batteries, scrap metal, and office equipment. Building 314 is the DRMO office; Bldgs.
3148, C, D, and E are used for storage. Available information dates the operation back
to 1955.

Most of the outdoor storage area is around Bldg. 314 and is paved with asphalt.
A bermed containment area, which would prevent runoff to surrounding soil, was not
observed. In October 1980, a contractor removed ten transformers and six capacitors
containing PCBs. Since some of the items leaked, it was necessary to clean the storage
yard. The same report states that the cleanup complied with NJDEP regulations
(Lvdemann et al. 1981).

8.2.2 Geology and Hydrology

The Arsenal has been characterized; however, there is limited information
regarding specific geolcgy and hydrology at Site 31. The bedrock formation directly
underlying the site is Green Pond Conglomerate.

Soils are classified as the Otisville Series. Otisville scil; are deep, gentiy sloping
to steep, excessively drained soils formed in assorted gravelly and sandy outwash deposits
that have a high proportion of granitic gneiss coarse fragments.




8-2

Key to Sampiing Locatons |
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FIGURE 8.1 Layout of Site 31, the Defense Reutilization and Marketing Office

at Buildings 314 and 314B-314E (Sources: Adapted from USACE 1984b: sampling
locations from Dames & Moore 1989)
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8.2.3 Existing Contamination

8.2.3.1 Soil

Observations reveal significant soil discoloration along the section of the site
that borders Green Pond Brook. Surface soil samples taken in 1988 showed detectable
levels of mercury, arsenic, cadmium, iead, zinc, and PCBs (Dames & Moore 1989). As
seen in Fig. 8.1, several sampling locztions were along the brook. Table 8.1 contains
selected data. Metals appear to be present in higher concentrations in samples 1-5,
whereas PCBs are present in seven of the ten sa::ples. Sediment samples contained
elevated values for arsenic and lead (Table 8.2).

8.2.3.2 Water

There are no groundwater monitoring wells at this location. Surface water
samples were obtained from two locations. The only significant contaminant was TCE
(150 ppb) at location SW/SD31-3.

8.2.4 Proposed RI Plan

8.2.4.1 Phasel

The areas surrounding Bldgs. 314B, C, D, and E should be inspected for visible
contamination. Surface soil samples 0.15-0.3 m (6-12 in.) should be collected from all
stained areas. One surface soil sample should be collected from each area where wastes
are loaded and handled. Samples should be screened for TCL compounds. If elevated
contaminant levels are found, borings should be taken and analyzed to determine extent.

Soil borings should be drilled to the water table in order to determine the
vertical extent of contamination. One boring each should be drilled at sampling
sites SS31-1 through SS31-6, and SS31-10. Samples from the borings should be analyzed
for all TCL parameters.

8.2.4.2 Phase I

Based on the results from the soil borings, the need for groundwater monitoring
wells should be assessed.
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TABLE 8.2 Selected Analytical Results (ppm) for
Sediment Samples 1-3 from Site 312

Ditch Creek Samples
Sample
Contaminant (No. 1) 2 3

Arsenic 12.9 5.61 =
Cadmium 5.90 4,70 =
Chromium >5.00 16.0 =
Copper 180 >50.0 =
Lead 85.0 210 0.594
Nickel - 23.9 =
Zinc 200 >400 =
Methylene chloride 0.080 0.056 =
Pyrene = 0.559 =

3A hyphen indicates that the contaminant was not
detected or was detected 1n trace amounts.

Source: Dames & Moore 1989,

8.3 SITES 52 AND 95 — PETROQL UM LEAK AREA (BUILDING 305) AND BUILDING 336

8.3.1 Site History

Building 305 is in the southwestern portion of the Arsenal, north of Farley
Avenue, near Green Pond Brook. Figure 8.2 shows the Site location. [t was built as a
maintenance shop in 1948, and at one time was an ice nroduction facility that stored
brine. Available information indicates that oil was stored behind the building in 55-gal
drums and thet diesel fuei was stored in three tanks located in the area. Currently, it is
an equipment storage building. The southern part of the building houses refrigeration
units for storing photographic film and paper. Ethylene glycol is also stored there in
small quantities (Anderson 1988b). Building 305 will be closed in accordance with New
Jersey hazardous waste regulations because it never had interim status.

There are two primary areas of concern at Bldg. 305: (1) a swampy area of about
150 by 150 ft and (2) the area where a small retention pond was located with an adjacent
drainage ditch flowing to Green Pond Brook.

Building 336 is no longer in existence. It was between Bldgs. 151 and 302.
During the 1970s, it was a laundry for clothing contaminated with explosives.
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FIGURE 8.2 Layout of Sites 52 and 95, the Petroleum Leak Area (near
Building 305) and Building 338 (Source: Adapted from USACE 1984b)

8.3.2 Geology and Hydrology

Picatinny Arsenal has been characterized in several studies, and
information regarding specific geology and hydrology is available. The Site is about

0.25 mi east of Sites 21 and 37. Formations described for these Sites in Sec. 5.2.2 are
also found at Sites 52 and 95 (Vowinkel et al. 1985).

limited

Soils in the area of Bldg. 305 are classified as Otisville. The Otisville Series
consists of deep, gently sloping to steep, excessively drained soils formed in assorted

gravelly and sandy glacial outwash deposits that have a high proportion of granitic gneiss
coarse fragments (Sargent 1988).




8.3.3 Existing Contamination

Reports of Bldg. 336 activities indicate that the wash-water holding tanks were
emptied onto the ground and allowed to flow into tiie swamp and Green Pond Brook. It is
also reported that residue from holding tanks was buried on the Site. Since the area is
vegetated and swampy, airborne contaminants (i.e., particulates) are not expected.

An Army document reports that contaminated soil near Bldg. 305 was discovered
and excavated in 1985 (Anderson 1988b). An EPA document reports that the first
discovery was not until February 20, 1986 (Gaven 1986). Soil, surface water, and
sediment from this Site were sampled by USATHAMA personnel during 1988. All samples
were analyzed for total petroleum hydrocarbons, base-neutral and acid-extractable
compounds, and total metals. Table 8.3 summarizes the locations and analytical
parameters.

8.3.3.1 Soil

A spill of diesel fuel from one of the tanks was discovered in the swampy area.
The spill has been attributed to a stopcock on one of the diesel fuel tanks, which was
accidentally left open. The estimated quantity was 400 gal.

The concentration of petroleum hydrocarbons in the soil before removal was
5,972 ppm. Confirmation samples following removal of the top 0.15 m (6 in.) of soil
contained 15 ppm petroleum hydrocarbons. The area was filled with crushed stone.

Soil samples taken adjacent to the pond contained 781 ppm petroleum
hydrocarbons. As part of the pond cleanup, soil surrounding the pond was removed.
Table 8.4 gives selected data from the most recent sampling of the area.

The EPA is drafting guidance for determining cleanup levels for total petroleum
hydrocarbons released from underground storage tanks. Until this guidance is available,
the EPA Office of the Underground Storage Tank Program has recommended criteria
that are reasonable for use except in circumstances where drinking water quality is
threatened:

¢ For TPH concentrations of 10-100 ppm, leave the tank in the ground.

e For TPH concentrations of 100-1,000 ppm, investigate the impact on
groundwater and the potential application of MCLs.

e For TPH concentrations of greater than 1,000 ppm, take remedial
action.

All of the samples contained sufficiently high levels of TPH to warrant an
investigation of any impact on groundwater and the potential application of MCLs. Also,
sediment sample SD$2-2, taken from a ditch near the Site, contained a TPH
concentration (151 ppm) that warrants investigation. Arsenic was the only other
coiilaminant present in the soil at elevated concentrations.
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TABLE 8.3 Summary of Sampling at Site 52

Sampled Sample Location Analytical Parameters

SW/SD52-1 Upstream from in-flow Petroleum screen, VOC,
to brook BNA,b metals

t«/SD52=2 In the brook Petroleum screen, VOC,
BNA, metals

SW/SD52-3  Adjacent to pond area Petroleum screen, VOC,
BNA, metals

S01-5 Former swampy area Petroleum screen, VOC,
BNA, metals

S0l1l-5 Former pond area Petroleum screen, VOC,
BNA, metals

3sW denotes surface water sample, SD denotes sediment
sample, and SO denotes surface soil sample. Locations
and depths were not given in the source.

bBase-neutral and acid-extractable compounds.

Source: Moran 1988.

8.3.3.2 Water

The second area was discovered by the appearance of a black oily substance and
red liquid on the surface of the pond. This contamination has been attributed to a
wastewater discharge from a former laundry facility and/or waste oil dumped into the
pond at least 20 years ago.

The pond water contained benzene, ethylbenzene, toluene, (fluorene,
phenanthrene, acenaphthene, phthalates, 1,2-DCB, and naphthalene. Samples from Green
Pond Brook contained no discernable contamination. A dam was placed between the pond
and the drainage ditch to prevent the contaminated water from flowing to Green Pond
Brook. The pond was then dewatered, and an oil-water separator and filter system was
placed at the outflow of the pond. The most recent surface water sampling showed
elevated concentrations of lead (SW$52-2, 212 ppb and SW$2-3, 1,709.9 ppb) and chromium
(SW52-3, 1,250 ppb).
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TABLE 8.4 Concentrations
(ppm) of TPH and Arsenic in
Soil Samples from Site 52

Sample TPH Arsenic
s052-1 1,790 13.0
5052-2 1,170 11.0
s052-3 1,250 11.0
S052-4 530 10.0
S052-5 330 9.60
5052-6 136 =
S052-7 280 7.39
S052-8 146 =
$352-9 278 11.0
S052-10 65.0 7.10

Source: Dames & Moore
1989,

8.3.4 Proposed Rl Plan

The following recommendations are based on the most recent sampling results,
the lack of exact waste stream characterization, and the proximity of Green Pond
Brook.

8.3.4.1 Brook Area

Phase |

The results of surface water and sediment sampling in July 1988 need to be
addressed further. Results were not giver. for sample SW/SD5Z-1. Both the surface
water and sediment from sampling location SW/SD52-2 contained elevated levels of
contaminants. Therefore, further sampling of the brook is recommended. A hand auger
should be used to collect 10 surface 0.15-0.3 m (6-12 in.) soil samples, evenly distributed
across the area (if possible). The samples should be analyzed for all TCL parameters
except dioxin.

Phese [1

If elevated contaminant concentrations are found, soil borings should be dri'led
to determine the extent of the contamination. Sample SW/SD52-3 was obtained frof: the
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former pond area. Further investigation for this area is discussed in the following
sections.

8.3.4.2 Swainpy Area

Phase !

Rased on the results of the soil samples taken in this area (Tabie 8.4}, the extent
of contamination should be investigated. Therefore, soil borings are recommended, and
soil borings should be drilled to 3 m (10 ft) or groundwater, whichever comes first. They
should be placed in the same areas where surface soil samples contained elevated
contaminant concentrations and the former locatinn of Bldg. 336. Samples should be
obtained from the top, middle, and bottom of each boring and analyzed for TCL volatiles,
TCL semivolatiles, TCL metals, and explosives. If contaminants have reached the water
table, a minimuin of one vpgradient and three downgradient monitoring wells should be
installed. All wells should be sampled for twao quarters for contaminants found in the soil
borings. Water levels should be obtained quarterly to establish gradients in the srea.

Phase [I

If the borings contain significant contaminant concentrations but indicate that
contaminants have not reached the water table, the soil should be removed and disposed
of in accordance with all applicabie regulatory requirements. Immediately following the
removal, confirmation samples should be obtained and analyzed for contaminants present
in the soii borings. Croundwater monitoring chould be continued if significant
concentrations are found in the Phase [ samples.

8.3.4.3 Former Pond Bed

Phase |

Based on the results of the soil samples takan in this ares, the extent of
contamination should be investigated. Therefore, soil borings are recommended, and soil
oorings should be drilled to 3 m (10 ft) or groundwater, whichever comes first. They
snould be placed in the 3reas where surface soil samples contained elevated contaminant
concentrations. Samples should be obtained from the top, middle, and bottom of eacn
boring and analyzed for TCL volatiles, TCL semivolatiles, and TCL metals.

Phase 11

If the results irom the Phase | borings show that contaminants have reached the
water table, 2 minimum of one upgradient and three downgradient monitoring wells
should be installed. All wells should be sampled quarterly for contaminants found in the
soil borings. Water levels should be obtained quarterly to establish gradients in the
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area. After one year, the sampling parameters should be adjusted to test for
contaminants found in the samples.

If the borings contain significant contaminant concentrations but indicate that
contaminants have not reached the water table, the soil should be removed and disposed
of in accordance with sll applicable regulatory reqiiirements. Immediately following the
removsi, obtain confirmation samples and analyze for contaminants present in the soil
borings.

8.4 SITE 96 — BUILDINGS 301 AND 301A

8.4.1 Site History

Buildings 301 and 301A are located north of Farley Avenue near Green Pond
Brook in the southwestern portion of PTA. Figure 8.3 shows the Site location. The
buildings are northwest of and adjacent to Site 52, the petroleum leak area. According
to PTA (1971), they were built in 1943; Bldg. 301 was originally designated as storage and
Bldg. 301A as an oil house. Both buildings are made of concrete. Reportedly, hydraulie
oil and paint-stripping solvent wastes were stored at each building.

8.4.2 Geology and Hydrology

Although PTA has been characterized in several studies, limited information
about specific geology and hydrology at this Site is available. The Site is about 0.25 mi
west of Sites 21 and 37. The bedrock formation described for these Sites in See. 5.2.2
are also found at this Site (Vowinkel et al. 1985). Groundwater flow is estimated to be
southeast toward Green Pond Brook.

Soils in the area a Bldgs. 301 and 301A are classified as Otisville. The Otisville
Series consists of deep, excessively drained sandy soil of the glacial uplands and outwash
plains. The subsoil and substratum are gravelly loamy sand, gravelly sand, or very
gravelly sand (Wingfield 1976; USATHAMA 1976).

8.4.3 Existing Contamination

It has been reported that hydraulic oil, paint strioper, and paint thinner were
stored in 55-gal drums behind Bldg. 301. The drums leaked, contaminating the soil, and
asphalt was placed over the contaminated areas.

At Bldg. 301A, an area, which is now paved over with asphalt, was saturated with
waste oil. In 1986, an investigation and soil removal was conducted at the petroleum
leak area near Bldg. 305. Samples taken following the removal contained only 15 ppm
TPH. In July 1988, USATHAMA resampled the area south of Bidg. 305 (Fig. 8.2).
Analyses showed elevated concentrations of TPH in the soil and metals in the surface
water (Sec. 8.3.3) (Moran 1988).

- —
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Twelfth Avenue

FIGURE 8.3 Layout of Site 98, Buildings 301 and 301A (Source:
Adapted from USACE 1984b)

These results and numerous reports that storage of this type was common
throughout this area of PTA indicate that there may be another source of
contamination. Similar information has been reported for Site 134 (Bldg. 302).

8.4.4 Proposed Rl Plan

Activities for this area should be coordinated with those recommended for
Sites 52/95 and 134. In order to address the potential for contamination resulting from
Site operations, a phased investigation is recommended.

8.4.4.1 Phasel

The current condition of the Site should be assessed by inspecting all areas to
locate visible contamination, drains, and other migration pathways. If visible staining is
found, one soil sample should be collected from each area of stained soil.

In addition to the sampling of visibly contaminated areas, one surface soil sample
should be collected between 0.15 and 0.3 m (6 and 12 in.) deep from each side of the
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perimeter of each building, and three surface soil samples should be collected from this

depth in each storage area. If the former storage areas are paved, the samples should be
collected by coring through the asphalt.

All samples should be analyzed for TCL volatiles, TCL semivolatiles, and PCBs.

8.4.4.2 Phase II

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilled to groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
Subsurface soil samples should be collected from each boring and analyzed for
parameters that were elevated in the surface samples. Based on the results of the soil

borings, it may be necessary to install a minimum of one upgradient and three
downgradient monitoring wells.

8.5 SITE 101 — BUILDINGS 311 AND 319, GASOLINE STATION AND STORAGE AREA

8.5.1 Site History

Buildings 311 and 319 are located beside one another near Ninth Street, between
Reilly Road and Green Pond Brook in the southern part of PTA. The brook is about
200 ft southeast of the buildings. The Site details are given in Fig. 8.4. Building 311 is a
small gas station. [t was built in 1941. PTA personnel reported that a 10,000-gal tank
designed for aboveground use was installed as an underground tank at this Site; there is
no method for monitoring the volume of gasoline in the tank.

Building 319 was built in 1909 and has teen used to store gasoline. It is
commonly referred to as the "upper burning ground,” n_.med for its use during the 1950s.

8.5.2 Geology and Hydrology

From the generalized bedrock geology of PTA, it is estimated that the bedrock
formations underlying the area are the Leithsville Formation, Hardyston Quartzite, and
Precambrian gneiss. Directly underlying the Site is the Leithsville, present mostly as
light- to medium-gray, microcrystalline, locally stylolithic rock to a fissile, siliceous %o
dolomitic micrite that is often weathered to a medium-yellow, silty clay. [t contains
water-bearing fractures and cavities that usually have moderate yields. Groundwater
flow ir this ares is estimated to be south-southeast toward “reen Pond Brook.

Soils in the area are classified as Urban Land. The: ' are usually well-drained,
deep sandy, gravelly, or stoney material of glacial deposits. The soils have been

reworked to the extent that the original soil profile may not be recognized (Sargent
1988).
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FIGURE 8.4 Layout of S'te 101, Buildings 311 and 319, the Gasoline Station
and Storage Area (Source: Adapted from USACE 1984b)

2.5.3 Existing Contamingtion

During 1989 interviews with ANL staff, PTA personnel reported several concerns
for this area. At Bldg. 311, the tank that contains gascline is not designed for
underground use, has an unstable placement, and has no volume monitoring. Reportedly,
unauthorized dumping of a variety of wastes occurred in this area.

The concerns for the Bldg. 319 area are fuel storage and the past burning
activities. The extent of these activities and the types of wastes disposed of in this
manner are unknown; however, to conservatively approach the characterization of this
Site, it can be assumed that activities were similar to those of the lower burning ground
(Site 34, Sec. 2.2). The possibility exists that a similar variety of wastes were sent to the
Bldg. 319 area.

In addition, these buildings are near a part of PTA (Sites 31, 52/95, 96, and 134)
that has shown persistent levels of soil and surface water contamination, indicating that
a source investigation is required. Based on available information, this Site is considered
to have a moderate to high potential for releasing contaminants. Since the area is
vegetated, particulate emissions are not expected.
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8.5.4 Proposed RI Plan

Activities for this area should be coordinated with thcse recommencad for
Sites 52/95, 96, and 134. In order to address the potential for contamination resulting
from Site operations, a phased investigation is recommended.

8.5.4.1 Phasel

The current condition of the Site should be assessed by inspecting all areas for
visible contamination, drains, and other migration pathways. If visible staining is found,
one soil sample should be collected from each area.

The area around Bldg. 311 should be examined for signs of disposal activities. A
geophysical survey should be conducted to locate any disposal pits. If a disposal area is
found, at least six surface soil samples between 0.15 and 0.3 m (6 and 12 in.) deep should
be collected from the pit area.

In addition to the sampling of visibly contaminated areas and the disposal area (if
it is found), at least 10 surface soil samples should be collected from the reported
burning ground area.

All samples should be analyzed for TCL volatiles, TCL semivolatiles, explosives,
nitrate, nitrite, and TCL metals.

8.5.4.2 Phase I

if significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilled %o groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
Samples should be coliected from each boring and analyzed for parameters that were
elevated in the surface samples. Based on the results of the soil borings, it may be
necessary to install a minimum of one upgradient and three downgradient monitoring
wells,

8.8 SITE 134 — BUILDING 302, SERVICE SHOPS

8.6.1 Site History

Building 302 is located north of Farley Avenue, near Reilly Road in the
southwestern portion of PTA. The Site details are shown in Fig. 8.5. [t is near Site 52,
the petroleum leak area. According to PTA (1971), it was built in 1905 as a maintenance
and service shop. A laundry also once existed on the Site, where clothing contaminated
with explosives was washed.

-
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8.8.2 Geology and Hydrology

Although PTA has been characterized in several studies, limited information
about specific geology and hydrology at this Site is available. The Site is about 0.25 mi
west of Sites 21 and 37. The bedrock formation described for these Sites in Sec. 5.2.2 is
also found at this Site (Vowinkel et al. 1985). Groundwater flow is estimated to be
southeast toward Green Pond Brook.

Soils in the area of Bldg. 302 are classified as Otisville. The Otisville Series
consists of deep, excessively drained sandy soil of the glacial uplands and outwash
plains. The subsoil and substratum are gravelly loamy sand, gravelly sand, or very
gravelly sand (Wingfield 1976; USATHAMA 1976).

8.6.3 Existing Contamination

During interviews, PTA personnel reported that thirty to fifty 55-gal drums were
used to store hydraulic oil, paint stripper, and paint thinner. In addition to leaking drums
that contaminated the soil, a disposal pit near Bldg. 302 was used to bury oil and metal
parts. The disposal area has been covered with asphalt. [t was also reported that two
large holding tanks behind the building were used to collect wash-water residue and that
they were regularly emptied into the swamp.

Potential contaminants for this Site are hydraulic oil, paint-stripping solvent
waste, and explosives-laden wash water. Previous investigations in this area are
discussed in Sec. 8.4.3. The proximity of Bldg. 302 to other Sites in this area and the
reported operations necessitate further investigation.

8.6.4 Proposed Rl Plan

Activities for this area should be coordinated with those recommended for
Sltes 52/95 and 96. A phased investigation is recommended in order to assess the
potential for contamination resulting from past operations.

8.6.4.1 Phasel

\ geophysical survey should be conducted to locate the disposal pit. If the pit is
found, & '..nd auger should be used to collect one sample to a depth of 0.6 m (2 ft) at
three iocations in the pit area. If the pit has been paved over, samples should be
collected by coring through the asphalt.

All Site areas should be inspected for visible contamination, drains, and other
migration pathways. If visible staining is found, one soil sample should be collected from
each area of stained soil.

In addition to sampling visibly contaminated areas, one surface soil sample should
be collected between 0.15 and 0.3 m (6 and 12 in.) deep from three locations at each
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storage area. I[f these areas are paved over, samples should be collected by coring
through the asphalt.

All samples should be analyzed for TCL volatiles, TCL semivolatiles, TCL
metals, explosives, nitrate, and nitrite.

8.6.4.2 Phase Il

If significant contaminant concentrations are found in the surface soil samples, it
will be necessary to determine the extent of contamination. One soil boring should be
drilled to groundwater or 3 m (10 ft), whichever comes first, in each contaminated area.
Samples should be collected from each boring and analyzed for parameters that were
elevated in the surface samples. Based on the results of the soil borings, it may be
necessary to install a minimum of one upgradient and three downgradient monitoring
wells.

8.7 SITE 135 — BUILDING 315, METALLURGY LABORATORY

8.7.1 Site History

Building 315 is located near Eleventh Avenue, between Reilly Road and Green
Pond Brook in the southern part of PTA. It was built in 1907. The brook is about 200 ft
southeast of the Site. The Site details are given in Figure 8.6. Currently, it houses a
metallurgy laboratory and is designated as a satellite waste accumulation area for oily
rags and metal cuttings (Solecki 1989¢c). Waste solvent, waste oil, metal, and corrosives
are produced.

8.7.2 Geology and Hydrology

From the generalized bedrock geology of PTA, it is estimated that the bedrock
formations underlying the area are the Leithsville Formation, Hardyston Quartzite, and
Precambrian gneiss. Directly underlying the Site is the Leithsville, present mostly as
light- to medium-gray, microcrystalline, locally stylolithic rock to a fissile, siliceous to
dolomitic micrite that is often weathered to a medium-yellow silty clay. It contains
water-bearing fractures and cavities that usually have moderate yields. Flow in this area
is estimated to be southeast toward Green Pond Brook.

Soils in the area are classified as Urban Land. Tnese soils are usually well-
drained, deep sandy, gravelly, or stoney material of glacial deposits. The soils have been
reworked to the extent that the original soil profile may not be recognized (Sargent
1988).




FIGURE 8.6 Layout of Site 135, the Building 315 Metallurgy Laboratory
(Source: Adapted from USACE 1984b)

8.7.3 Existing Contamination
No previous investigations have been performed for this Site, and no spills or

releases have been reported. Based on available information, this Site is considered to
have a low potential for releasing contaminants.

8.7.4 Proposed Rl Plan

8.7.4.1 Phase |

The current condition of the Site should be assessed by inspecting all areas for
visible contamination, drains, and other migration pathways. If visible staining is found,
one soil sample saould be collected from each area.

In addition to sampling visibly contaminated areas, one surface soil sample should
be collected between 0.15 and 0.3 m (6 and 12 in.) deep from three locations at each
loading and handling area.
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All samples should be analyzed for TCL volatiles, TCL semivolatiles, explosives,
nitrate, and sulfate.

8.7.4.2 Phase I

If significant contaminant concentrations are found in “..e surface soil samples, it
will be necessary %~ "~termine the extent of the contamination. One soil boring should
be drilled to groun.  r or 3 m (10 ft), whichever comes first, in each contaminated
area. Samples snhould be collected from each boring and analyzed for parameters that
were elevated in tne surface samples. Based on the results of the soil borings, it may be
necessary to install a minimum of one upgradient and three downgradient monitoring
wells.

8.8 SITE 136 — BUILDING 355, METALLURGY LABORATORY

8.8.1 Site History

Building 355 is located near Ninth Street and Reilly Road in the southern part of
PTA. The Site details are given in Fig. 8.7. Building 355 was built in 1940. Currently, it
houses a metallurgy laboratory and is desi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>