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FOREWORD 

FOREWORD : 

The Navy i n i t i a t e d  the  Navy Assessment and C o n t r o l  o f  I n s t a l  l a t i o n  
Pol l u t a n t s  (NACIP) program i n  OPNAVNOTE 6240 ser 45/33503 o f  11 September 
1980. The purpose o f  the  program i s  t o  s y s t e m a t i c a l l y  i d e n t i f y ,  assess ,  
arid c o n t r o l  contaminat ion o f  the environment r e s u l t i n g  f r o m  past hazardous 
m a t e r i a l s  management operat ions.  

An I n i t i a l  Assessment Study (IAS) was performed a t  t h e  Naval Weapons 
S t a t i o n  E a r l e ,  C o l t s  Neck, New Jersey by a  team o f  s p e c i a l i s t s  from t h e  Fred 
C.  Ha r t  Associates,  I nc . ,  New York, New York. Fur ther  con f i rma t ion  s t u d i e s  
under t h e  NACIP program were recommended a t  several a r e a s  a t  the a c t i  vl: t y .  
Discussions deal i n g  w i t h  s i g n i f i c a n t  f i n d i n g s ,  c o n c l u s i o n s  , and reconimenda- 
t i o n s  are  presented i n  the e a r l i e r  sec t i ons  o f  the r e p o r t .  The later- t e c h -  
n i c a l  sec t i ons  p rov ide  more in -depth  d i scuss ion  on i m p o r t a n t  aspects o f  t h e  
study. 

Ques t i ons  rega rd ing  the NACIP program should be r e f e r r e d  t o  t h e  NACIP 
Program D i  r e c t o r ,  NEESA (Code 112N), P o r t  Hueneme , CA 93043. AUTOVON 360-3351, 
FTS 799-3351, o r  commercial (805) 382-3351. 

Danie l  L. Spiegelberg, ~ C D R ,  CEC,  l iSN 
Environmental O f f i c e r  

Naval Energy and Envi ronmental Support Ac t i  v i  t y  
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EXECUTIVE SUMMARY 

Th is  I n i t i a l  Assessment Study ( I A S )  was performed f o r  Naval Weapons 

S t a t i o n  Ear le ,  Co l t s  Neck, New Jersey as p a r t  of t h e  Navy Assessment and 

Con t ro l  of I n s t a l l a t i o n  P o l l u t a n t s  (NACIP) program, which has t h e  o b j e c t i v e  

o f  i d e n t i f y i n g ,  assessing and c o n t r o l  1  i n g  environmental contaminat ion re -  

s u l  ti ng from p a s t  hazardous ma te r ia l  s  management. 

The environmental s e t t i n g  o f  NWS E a r l e  i s  c h a r a c t e r i z e d  by geo log ic  and 

hyd ro log i c  cond i t i ons  f a v o r i n g  movement o f  p o l  1 u t a n t s  w i t h i n  groundwater 

and, because o f  t he  amount o f  open l a n d  r e q u i r e d  by  mun i t i ons  opera t ions ,  by 

s i g n i f i c a n t  w i l d l i f e  resources. I n  t h e  areas ad jacent  t o  t he  Main Base, 

groundwater i s  e x t e n s i v e l y  used f o r  b o t h  pub1 i c  and p r i v a t e  water  supply. 

Operat ions a t  NWS Ear le  a re  p r i m a r i l y  focused on hand l ing ,  s torage,  

renova t i on  and transshipment o f  mun i t ions .  Operat ions genera t ing  wastes 

a r e  t y p i c a l l y  smal l  i n  scale and w i d e l y  d ispersed throughout  t h e  almost 16 

square m i l e s  o f  t he  Main Base. I n  a d d i t i o n  t o  ordnance opera t ions ,  non- 

ordnance opera t ions  such as P u b l i c  Works and the  homeporting o f  Commander 

Serv ice  Squadron Two (COMSERVRON TWO) were a l s o  eva lua ted regard ing  pas t  

hazardous waste d isposal  p rac t i ces .  

The p o t e n t i a l  problems t h a t  were i d e n t i f i e d  d u r i n g  t h e  program a re  

assoc ia ted  w i t h  the  d isposal  o f  mun ic ipa l  wastes and smal l  amounts of i n -  

d u s t r i a l  wastes, and the  p roduc t i on  o f  n i t r a t e s  d u r i n g  t h e  open burn ing  o f  

ordnance ma te r ia l s .  The p r i n c i p a l  conc lus ion  t o  be drawn f rom t h e  rev iew o f  

records,  i n te rv iews ,  and s i t e  i nspec t i ons  by t h e  NACIP Team i s  t h a t  t h e  

range o f  environmental problems a t  NUS E a r l e  i s  n o t  ve ry  s i g n i f i c a n t .  

A t o t a l  o f  29 waste d isposa l  s i t e s  o r  s p i l l s  were i d e n t i f i e d  a t  NWS 

Ear le .  The study concludes t h a t ,  w h i l e  none o f  t h e  s i t e s  pose an immediate 

t h r e a t  t o  human h e a l t h  o r  t he  environment, f o u r  war ran t  f u r t h e r  i n v e s t i g a -  

t i o n  under the  Navy Assessment and Cont ro l  o f  I n s t a l  l a t i o n  Pol 1 u tan ts  

(NACIP) Program, t o  assess p o t e n t i a l  long-term impacts. A Conf i rmat ion  

Study, i n v o l v i n g  ac tua l  sampling and mon i to r i ng  of t he  f o u r  s i t e s ,  i s  recom- 

mended t o  conf i rm o r  deny t h e  ex is tence of t he  suspected contaminat ion and 



t o  q u a n t i f y  the  ex ten t  o f .  any problems which may e x i s t .  These s i t e s  i n c l u d e  

an exp los ive  ordnance demi 1  i t a r i  z a t i o n  s i t e  and t h r e e  1  a n d f i  11 s .  The re -  

s u l t s  o f  the  con f i rma t ion  Study w i l l  be used t o  e v a l u a t e  t h e  n e c e s s i t y  o f  

conduct ing m i t i g a t i n g  ac t i ons  o r  clean-up operat ions.  
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I n i t i a l  Assessment Study 

0 f 

Naval Weapons S ta t i on  Ear le ,  Co l t s  Neck, New Jersey 

SECTION 1 

INTRODUCTION 

1.1 PURPOSE OF INITIAL ASSESSMENT STUDY 

As d i r ec ted  by the Chie f  of Naval Operat ions (CNO), t h e  Naval 

Energy and Environmental Support A c t i v i t y  (NEESA) , i n  con j u n c t i o n  w i t h  the  -- 

Ordnance Environmental Support O f f i c e  (OESO), conducts I n i t i a l  Assessment 

Studies (IASs) t o  c o l l e c t  and evaluate evidence which i nd i ca tes  t h e  ex i s -  l 

tence o f  p o l l u t a n t s  which may pose a p o t e n t i a l  t h r e a t  t o  human h e a l t h  o r  the  
4 

environment e i t h e r  on o r  o f f  the  i n s t a l l a t i o n .  The I A S  i s  the f i r s t  phase 

of the Navy Assessment and Control  o f  I n s t a l  l a t i o n  Pol 1 u tan ts  ( N A C I P )  

program, which has the  ob jec t i ve  o f  i d e n t i f y i n g ,  assessing,  and c o n t r o l  1 i ng 

environmental contamination from pas t  hazardous m a t e r i a l s  storage, t r a n s f e r ,  

processing, and disposal operat ions.  The NACIP  program was i n i t i a t e d  by 

OPNAVNOTE 6240 ser 45/733503 o f  11 September 1980 and Marine Corps Order 

6280.1 o f  30 January 1981. 

1.2 SEQUENCE OF EVENTS 

1. Naval Weapons S t a t i o n  (NWS) Ear le  was designated f o r  an I A S  

by CNO l e t t e r  ser 451/397464 of 3 August 1981. 

2.  The Commanding O f f i c e r  o f  NWS Ear le was n o t i f i e d  v i a  Naval 

F a c i l i t i e s  Engineering Command Northern D i v i s i o n  (NORTHNAVFAC) and by NEESA 

o f  the se lec t i on  o f  the NWS f o r  an I A S .  The NACIP  Program Management Plan,  

(Appendix A t o  NEESA 20.2-035), and A c t i v i t y  Support Requirements f o r  the  

I A S  were forwarded t o  the i n s t a l l a t i o n  t o  o u t l i n e  assessment scope, p rov ide  

guide1 ines t o  personnel, and request  advance i n fo rma t i on  f o r  rev iew by the  

NACIP  team. 



3. NWS Ear le  and NORTHNAVFAC personnel were briefed by NEESA 

Environmental Engineer J e f f  Heath, P. E. , and Wayne Tusa and James S h i r k  o f  

Fred C. Ha r t  Associates, Inc.  , on 6 May 1982. 

4. Various government agencies were c o n t a c t e d  for documents 

p e r t i n e n t  t o  the I A S  e f f o r t .  Agencies contacted inc luded  t h e  fo l lowing:  

a. NEESA In format ion Management Department. 

c. NAVFAC H is to r i an ,  Naval Cons t ruc t i on  Batta l ion Center 
(NCBC) , P o r t  Hueneme, CA. 

d. NORTHNAVFAC Faci 1 i t i e s  Management Department a n d  P l  an- 
n i ng  Department; Mai ntenance/Uti 1 it i e s  Division a n d  Real 
Esta te  D iv i s ion ,  i n c l u d i n g  the Environmental Eng inee r -  
i ng, U t i  1 i ti es Engineering and Natural Resources 
Branches. 

e. Nat ional  Archives Science and Technological  A r c h i v e s  
D iv i s ion ,  Alexandr ia,  VA. 

f. Nat ional  Archives, General Archives D iv i s ion ,  S u i  t l a n d ,  
MD . 

g. ' Washington Nat iona l  Records Center, Suitland, MD, Rec- 
ords Group 181, Records o f  the Naval D i s t r i c t s  a n d  Shore 
Establ i shments. 

h. Naval H i s t o r i c a l  Center, i nc l ud ing  t h e  Navy L i b r a r y  and 
the Operational Archives,  Washington Navy Yard, D i  s t r i c t  
o f  Columbia, Command H i s to r i es .  

i. U. S. Geological Survey, Reston, VA and Trenton, NJ .  

j. U. S. Navy Ordnance Environmental S u p p o r t  Office, I n d i a n  
Head, MD. 

P r i o r  t o  t h i s  study, NWS E a r l e  and NORTHNAVFAC personnel conduc ted  

several surveys t o  i d e n t i f y  sources o f  p o l l u t i o n  a n d  t o  plan c o r r e c t i v e  

act ion.  Recent repor ts  date from the  e a r l y  1970's and i n c l u d e  air a n d  water 

p o l  1 u t i o n  surveys, Pol 1 u t i o n  Source and Environmental Reconnaissance Survey,  

Environmental Engineering Surveys, Hazardous Waste Management Plan and the 

Disposal S i t e  Fact  form. The NACIP  Team used these r e p o r t s  t o  s u p p l  ement 

extensive in te rv iews  and on-si t e  i nves t i ga t i ons .  



5.  The on -s i t e  phase o f  t h e  I A S  was conducted on Ju ly  6 - 9  and 

J u l y  19-20, 1982. The i n fo rma t ion  presented i n  t h i s  r e p o r t  i s  c u r r e n t ,  as  

o f  the  dates of the  on -s i t e  i n v e s t i g a t i o n .  The f o l l o w i n g  personnel were 

assigned t o  t h e  N A C I P  Team: 

M r .  John Accardi , J r .  NEESA Cont rac t  C o o r d i n a t o r  

M r .  J e f f e r y  C. Heath, P.E., NEESA Con t rac t  Coord ina tor  

M r .  David Smith, NORTHNAVFAC Represent ive ( J u l y  6-9) 

M r .  George Wiese, NORTHNAVFAC Representa t ive  ( J u l y  19-20) 

M r .  H. A. Dodohara, OESO Representat ive ( J u l y  6-9) 

M r .  Wayne K. Tusa, P r o j e c t  D i r e c t o r ,  FCHA 

D r .  Bar ry  North, P r o j e c t  Reviewer, FCHA 

M r .  James E. Sh i rk ,  Team Leader, FCHA 

M r .  James P. Mack, Hydrogeo log is t ,  FCHA 

M r .  Paul H. Woods, Environmental Engineer,  FCHA 

M r .  B r i a n  G i l l e n ,  C i v i l  Engineer,  FCHA 

Ms. Mary Manto, Pub1 i c  H e a l t h  S p e c i a l i s t ,  FCHA 

Ms. Susan Ch ivv is ,  B i o l o g i s t ,  FCHA 

Dr. Donna Toeroek, Hea l th  P h y s i c i s t ,  FCHA 

M r .  I r v i n g  Forsten, Mun i t i ons  Waste Management Consul t a n t  

M r .  W i  11 iam Matthaey , Environmental Coord i  n a t o r  , NWS E a r l  e  

I n  a d d i t i o n  t o  on-s i  t e  records  reviews, i n t e r v i e w s  were conducted 

w i t h  p resen t  long-term employees and former employees. Ground and he1 i- 

cop te r  t o u r s  o f  the  i n s t a l l a t i o n  were made, and photographs were taken. 

1.3 SUBSEQUENT NACIP STUDIES 

The recommendations f o r  t h e  n e x t  phase o f  t h e  NACIP program, t h e  

Conf i rmat ion  Study, are based on t h e  f i n d i n g s  o f  t h e  I n i t i a l  Assessment 

Study. 

D u r i n g  Conf i rmat ion Studies,  ex tens ive  sampling and m o n i t o r i n g  i s  

conducted t o  conf i rm o r  r e f u t e  the  ex is tence o f  m i g r a t i n g  contaminat ion  a t  

s i t e s  i d e n t i f i e d  du r ing  an I A S .  I f  s i g n i f i c a n t  i m p a c t s  are  found t o  be 



present ,  t h e  Conf i rmat ion-  Study recommends the  types o f  remedial a c t i o n s  t o  

be taken. A Conf i rmat ion Study i s  conducted on l y  if t h e  IAS concludes t h a t :  

1. S u f f i c i e n t  evidence e x i s t s  t o  suspect t h a t  a n  i n s t a l l a t i o n  i s  
contaminated; and 

2. The contaminat ion presents  a  p o t e n t i a l  t h r e a t  t o :  

a. t he  h e a l t h  o f  c i v i l i a n s  i n  a d j o i n i n g  communities o r  o f  
personnel w i t h i n  the base fence1 i n e ,  o r  

b. the  environment w i t h i n  o r  ou ts ide  t h e  i n s t a l l a t i o n .  

I f  these c r i t e r i a  a re  n o t  met, no f u r t h e r  s t u d i e s  w i l l  be  con- 

ducted under  t h e  NACIP  program. 



SECTION 2 

S I G N I F I C A N T  F I N D I N G S  

S i g n i f i c a n t  f i nd ings  re levan t  t o  hazardous waste s i t e s  a t  NWS 

Ear le  have been grouped as fo l lows:  (1) background cond i t i ons ;  (2 )  pas t  

s i t e  operat ions;  (3) waste s i t e s ;  and (4)  p o t e n t i a l  impacts. 

2 . 2  BACKGROUND 

The important  background cond i t i ons  w i t h  respec t  t o  hazardous 

waste management a t  NWS Ear le  are summarized below i n  d iscuss ions on the 

fo l low ing :  (1) s o i l s  and geology; ( 2 )  water resources; (3) ecology; and (4) 

popu la t ion  and land use. More d e t a i l e d  in fo rmat ion  can be found i n  Sec- 

t i o n  5 o f  t h i s  repor t .  

-2.2.1. So i l sandGeo logy  

So i l s  i n  the NWS Ear le  area are t y p i c a l l y  sandy (15 t o  30 percent 

c l ay ) .  For most s o i l s ,  depth t o  seasonally h igh  groundwater i s  g rea te r  than 

f i v e  f ee t ,  al though s o i l s  adjacent t o  streams and marshes e x h i b i t  h i gh  

seasonal groundwater. So i l s  are t y p i c a l l y  ac id ,  w i t h  some 1 i g n i t e  wet land 

s o i l s  be ing  very acid. So i l s  a lso have h igh  i r o n  and s u l f u r  contents.  Wi th  

respect  t o  erosion, unprotected s o i l s  can be e a s i l y  eroded i f  n o t  p rope r l y  

graded, and due t o  the low na tu ra l  f e r t i l i t y  o f  the subso i l s ,  r e -es tab l i sh -  

ment o f  vegetat ion i s  d i f f i c u l t .  

Geolog ica l ly ,  the Main Base i s  p a r t  o f  t h e  New Jersey A t l a n t i c  

Coastal P la in ,  a  sequence o f  t h i c k  unconsol idated sand and c l a y  depos i ts .  

The depos i ts  t h i n  t o  the northeast  and th icken  towards t h e  A t l a n t i c  Coast. 

The Main Base contains outcrops o f  the Hornerstown Sand, the Vincentown 

Formation, the Kirkwood Formation and the Cohansey Sand. The Cohansey Sand 

forms a se r ies  o f  low h i l l s  along the center  o f  the Main Base. The Water- 

f r o n t  and Chapel H i l l  Areas con ta in  outcrops o f  t h e  Wenonah Formation, 

Navesink Formation and Red Bank Sands. 



Water Resources 

The Main Base forms the headwaters f o r  t h r e e  major  Coastal P l a i n  

r i v e r s ;  t h e  Swimming, Shark and Manasquan Rivers. Because the Main Base i s  

a t  the headwaters, po ten t i a l  impacts t o  surface water q u a l i t y  can be  severe. 

However, t h e  p o t e n t i a l  o f  f lood ing and subsequent impac ts  a r e  m i  nirnal . 
Water qua1 i t y  i n  the r i v e r s  d ra i n i ng  t he  Main Base i s  w i t h i n  EPA s tandards.  

O f  p a r t i c u l a r  s ign i f i cance  i s  the f a c t  t h a t  two o f  the streams d r a i n i n g  por- 

t i o n s  o f  t h e  Main Base are t r i b u t a r i e s  t o  r i v e r s  u s e d  f o r  surface water 

r ese rvo i r s .  The northwest corner o f  t he  s i t e  drains i n t o  Mine Brook, which 

flows t o  t h e  Swimming River Reservoir,  and the  southeast  p o r t i o n  o f  t h e  Main 

Base d r a i n s  t o  the  Shark River,  the wa te r  source f o r  the off-stream Glendola  

Reservoir .  I n  add i t i on ,  the Manasquan River ,  d r a i n i n g  sou th  f rom t h e  Main 

Base, i s  be ing  considered as the s i t e  f o r  a  proposed reservo i r .  Surface 

water dra inage from the Waterfront Area enters  Sandy Hook Bay d i r e c t l y  and 

through Compton, Ware and Wagner Creeks. None of t h e s e  a re  used f o r  water 

supply. 

Groundwater occurs i n  the t h i c k  sand and s i l t y  sand sequences t h a t  

are  p a r t  o f  the Coastal P la i n  deposi ts.  I n  t h i s  area, t h e  deeper a q u i f e r s  

a re  l a r g e l y  used f o r  pub l i c  water supply,  wh i le  the n e a r  surface a q u i f e r s  

supply sha l low domestic wel ls .  The water supply f o r  t h e  Main Base i s  ob- 

t a i ned  f rom two deep we l l s  (approximately 800 f e e t  deep) that  t a p  the 

Rar i  tan-Magothy aqu i f e r  system; t h e  outcrop and r e c h a r g e  area o f  t h i s  

a q u i f e r  system i s  located several m i l e s  n o r t h  and west o f  the Main Base and 

n o t  sub jec t  t o  poss ib le  contamination from surface a c t i v i t i e s  a t  the  Main 

Base. The water supply a t  the Water f ront  and Chapel H i l l  areas i s  ob ta i ned  

from ad jacent  munic ipal  water systems. 

The Main Base i s  a  recharge area f o r  the Vincentown and Kirkwood 

aqui fers .  Although these aqui fers  a r e  no t  used f o r  p u b l i c  water s u p p l y  i n  

the areas surrounding the Main Base, they are used for domestic s u p p l y  i n  

areas w i t hou t  pub1 i c  water systems. The d i r e c t i o n  o f  groundwater f l o w  i s  

from the recharge areas t o  the east and southeast, i n d i c a t i n g  that the areas 

most l i k e l y  t o  be a f f ec ted  by groundwater m ig ra t ion  o f  contaminants w o u l d  be 

south and eas t  o f  the Main Base. Communities surroundi  n g  the  Wate r f ron t  and 



Chapel H i l l  Areas ob ta in  d r i n k i n g  water from the Monmouth Consol idated Water 

Company system using deep we l l s  and sur face reservo i rs .  Adjacent homes are 

p a r t  of t h i s  system and do no t  have domestic wel ls .  Waste disposal  a c t i v i -  

t i e s  a t  the Waterf ront  and Chapel H i l l  Area would n o t  a f f e c t  p r i v a t e  o r  

pub1 i c  we1 1 s. 

The Vincentown -and Kirkwood a q u i f e r s  are  used f o r  both  p r i v a t e  and 

p u b l i c  water supp.1~ i n  the Jersey Coast area east  o f  t he  Main Base. Ground- 

water q u a l i t y  i n  these aqu i fe rs  i s  w i t h i n  standards, w i t h  the  except ion o f  

h i gh  i r o n  content. O f f - s i  t e  sources o f  p o t e n t i a l  groundwater contami na t i on  

inc lude  the  Shrewsbury Disposal Company s i t e ,  located a l ong  the east  s i de  o f  

t he  Main Base, the Monmouth County Regional L a n d f i l l ,  a l s o  east  o f  t h e  Main 

Base, and the Tedruth P l a s t i c s  Company and C i t i e s  Se rv i ce  Chemicals Ware- , 

house, bo th  a t  the southeast corner o f  t he  Main Base. 
i 

2.2.3 Ecol ogy 

The Main S ta t i on  cons is ts  o f  a l t e r n a t i n g  c l e a r e d  f i e l d s  and oak- 

p ine  o r  mixed hardwoods fo res ts .  This i s  almost e n t i r e l y  low qua1 i t y  second 

growth t imber ,  on land a t  one time c l ea red  by na tu ra l  f i r e s  o r  lumbering. 

Nineteen acres o f  A t l a n t i c  White Cedar Swamp are t he  o n l y  remainder o f  a 

unique wet land f o r e s t  t h a t  once provided va luab le  t imber.  Southern pa r t s  o f  

the Main Base are i n  p a r t  o f  t he  Pine Barren community, cha rac te r i zed  by d ry  

sandy s o i l  which i s  vulnerable t o  e ros ion  when cleared. The 9,000 acres o f  

fo res t  a t  NWS Ear le support a  d iverse n a t u r a l  community t h a t  i n  some cases 

acts  as a  source o f  replenishment f o r  nearby woodlands. 

No species on the federa l  endangered species l i s t  have been seen 

on the S ta t i on ,  bu t  some species on t he  New Jersey l i s t  may be present. An 

osprey has v i s i t e d  the Main Base, and may nes t  i n  the Chapel H i1  1  area. The 

Mingamahone Brook supports Bog Tu r t l es  downstream o f  t h e  Main Base, and 

provides an  appropr iate h a b i t a t  f o r  them a t  the Main Base. 

The Waterf ront  area borders a  t i d a l  wetland, some o f  which has 

been f i l l e d  i n  by the Navy and a ne ighbor ing (non-Navy) l a n d f i l l .  This 

marsh i s  a  product ive and environmental ly  useful  resource which serves as  a 

nursery f o r  many marine and shore animal s. 



Popu la t ion  and Land Use 

The t o t a l  popu la t i on  o f  Monmouth County i s  g r e a t e r  than 5 0 0 , 0 0 0 ,  

b u t  t he  areas o f  t h e  county p o t e n t i a l l y  a f f e c t e d  by  t h e  Main Base  have 

compara t i ve l y  low popu la t i on  dens i ty .  The area around t h e  Main B a s e  i n -  

c l  udes a g r i c u l t u r a l  , vacant and low-densi t y  r e s i d e n t i a l  1  and. Three s i t e s  

ad jacent  t o  t h e  Main Base, Shrewsbury Disposal (a l so  known as the S t a v o l a  

L a n d f i l l  ) , C i t i e s  Serv ice Chemicals, and Tedruth P l a s t i c s ,  could r e s u l t  i n  

encroachment o f  hazardous ma te r ia l  s  on to  t h e  Mai n  Base. 

A t  t h e  Water f ron t  and chapel H i1  1  Area p o p u l a t i o n  density a d j a c e n t  

t o  the  s i t e  i s  h igher  and l a r g e l y  s i n g l e - f a m i l y  r e s i d e n t i a l .  An old m u n i c i -  

p a l  l a n d f  i 11 i s  l oca ted  on t h e  oppos i te  s i d e  o f  Ware C r e e k  from the Water- 

f r o n t  Area. 

SITE OPERATIONS 

Past  and present  s i t e  ope ra t i ons  generate m a t e r i  a1 s  c lass i  f i ed as 

hazardous. The p r i n c i p a l  miss ion o f  NWS E a r l e  has remained r e 1  a t i v e l y  

unchanged s ince  base cons t ruc t i on  i n  1943, t h a t  i s ,  t h e  storage, m a i n t e n -  

ance, r e n o v a t i o n  and c o n t r o l  o f  mun i t ions .  The scope o f  i n d u s t r i a l  opera- 

t i o n s  needed t o  accomplish t h i s  m iss ion  i s  l i m i t e d  t o  repa in t ing  a n d  re -  

p a i r i n g  mun i t ions .  However, the d i  sposal o f  unse rv i  ceabl e  muni t i  o n s  and 

e x p l o s i v e  ordnance requ i res  spec ia l  f a c i  1  i t ie ;  and p r e c a u t i o n s .  

Major  t enan t  operat ions t h a t  may have genera ted  p o t e n t i a l l y  hazar -  

dous wastes i nc lude  the  F l e e t  Mob i le  Mine Assembly Group (MOMAG), Commander 

Serv ice Squadron Two (COMSERVRON TWO), t he  Defense P r o p e r t y  Disposal O f f i c e  

(DPDO), t h e  Precious Metals Recovery O f f i c e  (PMRO) and t h e  O i l  and Hazardous 

M a t e r i a l s  Simulated Environment Test  Tank (OHMSETT). 

I n  addi t i on t o  ordnance opera t ions  and non-ordnance r e 1  a t e d  t e n a n t  

opera t ions ,  t he  base support  f u n c t i o n s  (supply,  f l e e t  support and pub1 i c  

works) have a l s o  been sources o f  hazardous m a t e r i a l s .  



More . de ta i l ed  in format ion on s i t e  operat ions can be found i n  Sec- 

t i o n s  6 . 1  through 6.5.  

2.4 WASTE TYPES AND DISPOSAL SITES 

2.4.1 Waste Types 

Wastes from ordnance operat ions have i n c l  uded waste s o l  vents,  

b l a s t i n g  g r i t  o r  shot, pa in ts  and metals and exp los ives  from unserv iceable  

muni t ions,  as we1 l as t r ash  such as packing m a t e r i a l  , l umber and rags.  

Because most ordnance p a i n t  removal uses g r i t  o r  shot b l a s t i n g ,  so lven ts  are  
\ 

present o n l y  as p a i n t  th inners  o r  f o r  equipment c lean ing.  Metals and explo-  

s ives from unserviceable munit ions are  l a r g e l y  recoverab le  through the  DPDO / 

and m i  1  i t a r y  sales. Burni.ng o f  n i  t rogen-contain ing m u n i t i o n s  and exp los ives  P 

has the p o t e n t i a l  fo r  generat ing n i t r a t e s ,  which are s o l u b l e  and may pose a  

t h r e a t  t o  groundwater use. 

Wastes from nonordnance operat ions have i n c l  uded a  broader range 

o f  waste types, inc lud ing  o i l s  and small amounts o f  pes t i c i des ,  o i l  and 

lead-based pa in t s ,  solvents,  degreasers, acids,  metal s c rap  and dunnage. 

2.4.2 Disposal S i tes  

I n  add i t i on  t o  the n ine '  waste disposal  s i t e s  p rev ious l y  i n d e n t i -  

f i e d  by NWS Ear le  personnel, the NACIP Team, based on an extens ive records 

search, in te rv iews  and on-s i te  inspect ions,  has i d e n t i f i e d  another 20 s i t e s  

of p o t e n t i a l  concern. The h i s t o r i e s  of  s i t e  use, t h e  types o f  waste d i s -  

posed, t he  magnitude o f  s p i l l  i nc iden ts ,  and o ther  c h a r a c t e r i s t i c s  r e l a t e d  

t o  these 29 s i t e s  were inves t iga ted  i n  d e t a i l .  A d e s c r i p t i o n  o f  waste 

disposal  a c t i v i t i e s  a t  each s i t e  and an ana lys is  of p o t e n t i a l  human h e a l t h  

o r  environmental e f f e c t s  from contaminant m ig ra t ion  a re  presented i n  Sect ion 

6. Summaries o f  t h i s  in fo rmat ion  are presented i n  Sec t ion  3. 



SECTION 3 

CONCLUSIONS 

3 . 1  GENERAL 

Operations a t  NWS Ear le  are p r i m a r i l y  focused on the hand1 i n g ,  storage, 

renovat ion and transshipment o f  munit ions. Operations gene ra t i  ng  wastes a r e  

t y p i c a l l y  smal l  i n  scale and wide ly  d ispersed throughout t h e  almost 1 6  

square mi les  o f  the Main Base. I n  a d d i t i o n  t o  ordnance ope ra t i ons ,  nonord- 
7 

nance opera t ions  such as Pub1 i c  Works and the  homeporting o f  COMSERVRON TWO 
<.' a1 so generate wastes r e q u i r i n g  the eva lua t ion  o f  disposal a c t i v i t i e s .  
1 

I There a r e  no records o f  the  h i s t o r y  o f  the  use and d i spos i t i on  o f  . 
sources of 1  ow-level i o n i z i n g  r a d i a t i o n  a t  NWS Earle, In terv iews w i t h  

appropr ia te  personnel were conducted. These in terv iews i n d i c a t e d  that  t h e r e  

have never been, nor are the re  p resen t l y ,  nonordnance rad io1  o g i  c a l  materi a 1  s  

on t h i s  base. There are microwave ovens on-s i te  and an X-ray u n i t  i n  t h e  

medical f a c i l i t y ,  bu t  ne i t he r  o f  these instruments have t h e  potent ia l  f o r  

c rea t i ng  an adverse rad io l og i ca l  impact on the environment. Thus, based on 

the i n fo rma t i on  ava i l ab le  dur ing the  i n i t i a l  assessment, f u r t h e r  l o w  l e v e l  

r ad io l og i ca l  cha rac te r i za t i on  o f  t h i s  f a c i  1  i t y  i s  no t  warranted. 

The p r i n c i p a l  conclusion t o  be drawn from the r e v i e w  o f  records,  

i n te rv iews  and s i t e  inspect ions by the  NAClP Team i s  t h a t  the  range o f  

environmental problems a t  NWS Ea r l e  i s  n o t  very s i g n i f i c a n t .  The p o t e n t i a l  

problems t h a t  were i d e n t i f i e d  dur ing  t h i s  program are assoc ia ted  with t h e  

disposal  of munic ipal  wastes and small amounts o f  i n d u s t r i a l  wastes, and t h e  

product ion o f  n i t r a t e s  dur ing  the open burn ing o f  ordnance m a t e r i a l  s. 

The l oca t i ons  o f  the  29 waste disposal  s i t e s  i d e n t i f i e d  dur ing the IAS 

a c t i v i t i e s  a re  shown i n  Figure 3-1. O f  these 29 s i t e s ,  4 a r e  recommended 

f o r  f u r t h e r  study and the remaining 25 are  not .  A1 1  29 s i t e s  are discussed 

i n  Sections 3.3 and 3.4. 
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Waste D i spesa l  S i tes  a t  
NWS t a r 1  e 

S i t e  Number 

1 

S i t e  T i t l e  Map Coordinates 

Ordnance D e m i l i t a r i z a t i o n  S i t e ,  Secured 719-584 
Ordnance D e m i l i t a r i z a t i o n  S i t e  748-574 
L a n d f i l l  Southwest o f  "F" Group 728- 541 
L a n d f i l l  West o f  'ID" Group 721-567 
Landf i 1 1 West o f  Army Barr icades 749-570 
L a n d f i l l  West o f  Normandy Road 786-739 
L a n d f i l l  South o f  "P" Barr icades 783-728 
Landf i  11 East o f  S-186 785-737 
Landf i 11 Southeast o f  "PI' Barr icades 790-727 
Scrap Metal Landf i  11 near B u i l d i n g  589 731-565 
Cont rac t  Ordnance Disposal Area 725-579 
Ba t t e r y  Acid S p i l l  S i t e  786-739 
Defense Property Disposal O f f i c e  Yard 730-577 
Defense Property Disposal O f f  i c e  Warehouse 718-571 
Sludge Disposal S i t e  Near Water f ront  Sou th  

Gate 787-741 
Fuel L ine Connecting B u i l d i n g  C-19 and C-50 719-577 
Disposal S i t e  Behind T r a i n i n g  Barge, 

Water f ront  786-745 
D e m i l i t a r i z a t i o n  Furnace 734-567 
Pa in t  Sludge Disposal S i t e  Adjacent t o  

Bu i l d i ng  S-34 707-546 
G r i t  B l a s t  Disposal S i t e  Adjacent t o  727-561 
Baghouse and Cyclone Dust Storage Area 734-566 
Pa in t  Chip Disposal S i t e  Near Bu i l d i ng  D-2 727-569 
Pa in t  Chip Disposal S i t e  Near Bu i l d i ng  0-5 727-570 
Closed P i s t o l  Range 721-571 
Closed P i s t o l  Range 721-572 
Explosive "D" Washout Area, Bui  l d i n g  G-0-1 723-559 
P r o j e c t i l e s  Refurb ish ing Area 725-549 
Waste O i  1 Tank 714-577 

-PCB S p i l l  S i te ,  B u i l d i n g  C-16 714-577 



3.2 I N I T I A L  SITE SCREENING 

Hazardous waste s i t e s  i d e n t i f i e d  by t h e  I A S  team a r e  evaluated u s i n g  a 

C o n f i r m a t i o n  Study Ranking System (CSRS) developed by NEESA for t h e  NACIP 

program. T h e  system i s  a two-step procedure f o r  s y s t e m a t i c a l l y  e v a l u a t i n g  a 

s i t e ' s  p o t e n t i a l  hazard t o  human h e a l t h  and t h e  env i ronmen t  b a s e d  on 

evidence c o  1 1 ec ted  d u r i  ng t h e  IAS. 

Step one  of  t h e  system i s  a f low c h a r t  which e l i m i n a t e s  innocuous s i t e s  

from f u r t h e r  cons ide ra t i on .  Step two i s  a rank ing  model  which a s s i g n s  a 

numer ica l  score ,  w i t h i n  a range of 0 t o  100, t o  i n d i c a t e  the p o t e n t i a l  

s e v e r i t y  o f  a s i t e .  Scores a r e  a r e f l e c t i o n  o f  t h e  c h a r a c t e r i s t i c s  o f  t h e  

wastes d i s p o s e d  of a t  a s i t e ,  contaminant m i g r a t i o n  pa thways,  and p o t e n t i a l  

contaminant  recep to rs  on and o f f  t h e  i n s t a l l a t i o n .  CSRS scores and e n g i n -  

e e r i n g  j udgeqen t  a r e  then  used t o  eva lua te  t h e  need f o r  a c o n f i r m a t i o n  

study,  based on t h e  c r i t e r i a  s t i p u l a t e d  i n  Sec t i on  1.4. 

CSRS sco res  assigned t o  s i t e s  recommended f o r  c o n f i r m a t i o n  s t u d i e s  a1 so 

a s s i s t  Navy managers i n  e s t a b l i s h i n g  p r i o r i t i e s  f o r  accompl i s h i n g  the recom- 

mended a c t i o n s .  A more d e t a i  l e d  d e s c r i p t i o n  o f  t h e  Conf i rmat ion  Study  

Ranking System i s  conta ined i n  NEESA Report  20.2-042. 

3.3 SITES CONCLUDED TO POSE A POTENTIAL THREAT TO HUMAN HEALTH OR THE 

ENVIRONMENT 

Analyses have l e a d  t o  t h e  conc lus ion  t h a t  t h e  s i t e s  d i scussed  i n  

t h i s  s e c t i o n  pose a p o t e n t i a l  t h r e a t  t o  human h e a l t h  o r  t h e  envi ronment .  

These conc lus ions  have been based on t h e  rev iew o f  r e c o r d s ,  in te rv iews,  s i t e  

i n s p e c t i o n s  and t h e  NACIP Conf i rmat ion  Study Ranking System ( C S R S ) .  

S i t e  No. 2: Ordnance Demi 1 i t a r i z a t i o n  S i t e  

Th i s  e leven-acre s i t e ,  l o c a t e d  a t  c o o r d i n a t e s  748-574, has been 

used f o r  t h e  d i sposa l  of ordnance f rom on and o f f - b a s e ,  i n c l u d i n g  some 

d i sposa l  f o r  t h e  New Jersey Department o f  Environmental P ro tec t i on .  Use o f  

t h e  s i t e  commenced i n  1974. The exp los i ves  and prope l  l a n t s  which have been 



disposed of a t  t h i s  s i t e  inc lude ammonium p i c r a t e ,  t r i n i t r o t o l  uene (TNT) , 
hexogen ( c y c l o  - 1,3,5 - t r ime thy lene  - 2,4,6 t r i n i t r a m i n e ,  o r  RDX), Composi- 

t i o n  4 (C-4, which i s  a  mix ture  o f  hexogen and p l a s t i c i z e r ) ,  b l a c k  powder 

(75% KN03 ( o r  NaN03), 15% charcoal , 10% s u l  f u r ) ,  and doubl e-base p rope l l an ts  

(a m ix tu re  of  n i t r o c e l l u l o s e  and n i t r o g l y c e r i n e ) .  It i s  es t ima ted ,  based o n  

c u r r e n t  ope ra t i ons ,  t h a t  a  t o t a l  o f  approximately 80,000 pounds o f  explo- 

s ives  and p r o p e l l e n t s  have been disposed o f  a t  t h i s  s i t e .  

A c t i v i t i e s  a t  t h i s  s i t e  cou ld  have r e s u l t e d  i n  t h e  depos i t ion  o f  

s i g n i f i c a n t  amounts o f  n i t r a t e  residues. These ma te r ia l s  wou ld  readi l y  

d i s s o l v e  i n  ra inwa te r  as i t perco la tes  through the  s i t e  t o  t h e  under l y ing  

groundwater. Th i s  s i t e  i s  l oca ted  w i t h i n  the  recharge zone o f  t h e  Vincen- 

town Aqui fer ,  and the s o i l s  a t  t h e  s i t e  a re  permeable, a l l o w i n g  f o r  r a p i d  

m i g r a t i o n  t o  t h e  under ly ing aqu i fe r .  Groundwater f l o w  i n  t h i s  a q u i f e r  i s  t o  

t h e  southeast ,  and the nearest known downgradient w e l l  i s  approximate ly  t w o  

m i l e s  away i n  t h a t  d i r e c t i o n .  However, several  homes t h a t  may use t h e  

Vincentown A q u i f e r  as a domestic water  source a r e  loca ted l e s s  than  one m i  1 e 

southeast o f  t h e  s i t e .  

Because o f  the hydrogeology o f  the  s i t e ,  and t h e  p o t e n t i a l  p r e -  

sence o f  n i t r a t e s  i n  s i g n i f i c a n t  q u a n t i t i e s ,  t h i s  s i t e  i s  recommended f o r  a 

Conf i rmat ion  Study. 

3.3.2 S i t e  No. 3: L a n d f i l l  Southwest o f  "F" Group 

T h i s  f ive-acre l a n d f i  11, l oca ted  a t  coordinates 728-541, was u s e d  

f o r  t he  d i sposa l  o f  Main S t a t i o n  re fuse from 1960 t o  1968. On-si te i n t e r -  

views i n d i c a t e d  t h a t  t h i s  l a n d f i  11 rece ived bo th  domestic and i n d u s t r i  a 1  

wastes. Approximately 4,800 tons o f  wastes were disposed o f  over  the 1  i f e -  

t ime of t h i s  s i t e .  This  would have i nc luded  ma te r ia l  such a s  the  fo l l ow ing :  

p a i n t s  and p a i n t  th inners;  so lvents,  varn ishes and she l l acs ;  ac ids ,  a lcoho l  s  

and caus t i cs ;  p e s t i c i d e  conta iners  and r insewaters;  w a s t e  wood; s m a l l  

amounts of  asbestos from p ipe  and b o i l e r  i n s u l t a t i o n  and automotive b r a k e  

1  i n ings ;  o t h e r  i n d u s t r i a l  wastes; and domestic wastes (paper ,  glass, p l  a s -  

t i c s ,  etc .  ). 



Based on i n t e r v i e w s  and obse rva t i on  o f  a c t i v i t i e s  a t  t he  S t a t i o n ,  

i n c l u d i n g  the  f a c t  t h a t  housing has been supp l ied  f o r  m i l i t a r y  p e r s o n n e l  

s ince  1963,  i t  appears t h a t  t he  i n d u s t r i a l  wastes l i s t e d  above w o u l d  have 

comprised a  very smal l  amount o f  t h e  t o t a l  waste depos i ted  i n  t h i s  l a n d f i l l .  

However, 1  eachate from munic ipal  wastes can pose a  pub1 i c  heal th h a z a r d  i f  

human consumption o f  contaminated waters does occur. 

The major concern a t  t h i s  s i t e  i s  t h e  r i s k  posed by the  h i g h l y  

permeable s o i l s ,  which are  conducive t o  o f f -base m i g r a t i o n ,  and the  po ten -  

t i a l  f o r  e f f e c t s  on groundwater users ou ts ide  the  S t a t i o n .  A study o f  t h e  

s o i l s  i n  t h e  "F" Group area f o r  foundat ion  purposes i n d i c a t e s  tha t  t h e  s o i . 1 ~  

a re  sandy from the  sur face t o  the water  t a b l e ,  which ave rages  1 5  f e e t  below 

the  ground i n  t h i s  area. I n  a d d i t i o n ,  t h e  area i s  l o c a t e d  i n  the r e c h a r g e  

zone o f  t h e  Kirkwood Aqu i fe r .  While t h i s  a q u i f e r  i s  n o t  a source o f  s u p p l y  

f o r  any fo rmal  p u b l i c  water systems i n  t h e  v i c i n i t y  o f  t h e  Main S t a t i o n ,  i t  

i s  used f o r  domestic purposes by  p r i v a t e  home d w e l l e r s  i n  the a r e a  v i a  

sha l low p r i v a t e  we l l s .  The groundwater f l o w  i s  t o  t h e  southeast  and eas t ;  

t h e  nea res t  p o t e n t i a l  receptors  are  i n  a  l o c a l  community l oca ted  l e s s  than  

one m i l e  t o  the  south o f  the  S ta t i on .  

3.3.3 S i t e  No. 4: L a n d f i l l  West o f  "D" Group 

Th is  f i v e - a c r e  l a n d f i l l ,  l o c a t e d  eas t  o f  Macassar Road a t  c o o r d i -  

nates 721-567, was used from 1943 t o  1960 f o r  the  d i s p o s a l  o f  Main S t a t i o n  

domestic and i n d u s t r i a l  wastes. Typ i ca l  ope ra t i on  a t  t h i s  s i t e  i n c l u d e d  the  

bu rn ing  o f  waste m a t e r i a l  i n  t renches p r i o r  t o  c o v e r i n g  ( b u r i a l ) .  Rough ly  

10,200 t o n s  o f  waste were disposed o f  over  t he  l i f e t i m e  o f  t h i s  s i t e .  T h i s  . 

would have inc luded m a t e r i a l  such as t h e  f o l l o w i n g :  d o m e s t i c  wastes; some 

d e m o l i t i o n  wastes; p e s t i c i d e  conta iners  and r i n s e w a t e r s ;  and i n d u s t r i a l  

wastes i n  d iscarded conta iners  such as p a i n t ,  p a i n t  t h i n n e r s ,  v a r n i  shes, 

she l l acs ,  ac ids ,  a l coho ls ,  c a u s t i c s ,  and waste wood. I n  a d d i t i o n  s m a l l  

amounts o f  and asbestos from automative brake 1 i n ings  w o u l d  have been d i  s- 

posed o f  a t  t h i s  s i t e .  

Based on i n te rv iews  and obse rva t i on  o f  a c t i v i t i e s  a t  the S t a t i o n ,  

i t  appears t h a t  t h e  i n d u s t r i a l  wastes l i s t e d  above w o u l d  have comprised a  



very  small amount o f  t he  t o t a l  waste depos i ted  i n  t h i s  l a n d f i l l .  However, 

leachate f r o m  munic ipal  wastes can pose a  publ  i c  h e a l t h  hazard i f  human 

consumption o f  contaminated waters does occur.  

T h i s  s i t e  i s  recommended f o r  a  Conf i rmat ion  S tudy  because o f  t h e  

p o t e n t i a l  d i s p o s a l  o f  p o t e n t i a l l y  hazardous m a t e r i a l s  i n  a n  area where t h e  

hydrogeology i s  conducive t o  contaminant m ig ra t i on .  Th i s  1  a n d f i  11 i s  s i t -  

uated i n  t h e  Cohansey Sand, a  permeable sand fo rmat ion  w h i c h  1  i e s  above t h e  

Kirkwood A q u i f e r .  This  a q u i f e r  i s  used f o r  domestic pu rposes  by p r i v a t e  

home d w e l l e r s  i n  t he  v i c i n i t y  v i a  sha l low p r i v a t e  we l l s .  The groundwater ' 

f l ow  of t h e  a q u i f e r  i s  southeaster ly ,  and t h e  nearest  p r i v a t e  users o f  t h i s  . 

water  a re  l o c a t e d  1.5 m i l e s  southeast o f  t h e  s i t e .  

3. 3.,4 S i t e  No. 5 :  L a n d f i l l  West o f  Army Barr icades 
5 

T h i s  t h i r t e e n - a c r e  s i t e ,  l o c a t e d  a t  coord inates 749-570, was used  

f o r  t h e  d i s p o s a l  o f  Main S t a t i o n  re fuse  from 1968 t o  1978. Approximate ly  

6,600 tons  o f  domestic and i n d u s t r i a l  wastes were d i s p o s e d  o f  over t h e  

l i f e t i m e  o f  t h i s  l a n d f i l l .  Th i s  i nc luded  m a t e r i a l  such a s  t h e  f o l l o w i n g :  

domestic wastes, such as paper, g lass  and p l a s t i c s ;  p e s t i c i d e  containers and 

r i  nsewaters ; i n d u s t r i  a1 wastes i n  d i  scarded conta iners  s u c h  as paint ,  p a i  n t  

t h i n n e r s ,  s o l  vents, varn ishes,  she1 1  acs , ac ids ,  a1 coho1 s  and  caustics ; and 

waste wood. 

Based on i n t e r v i e w s  and obse rva t i on  o f  a c t i v i t i e s  a t  the S t a t i o n ,  

i n c l u d i n g  t h e  f a c t  t h e  housing has been suppl i e d  f o r  m i  1 i t a r y  personne l  

s ince  1963, i t  appears t h a t  t h e  i n d u s t r i a l  wastes l i s t e d  above would h a v e  

comprised a  very  small amount o f  the  t o t a l  waste deposi ted i n  t h i s  landf  i 1 1. 

However, leachate  from munic ipa l  wastes can pose a  publ i c  h e a l t h  hazard i f  

human consumption o f  contami nated waters does occur.  

T h i s  s i t e  i s  recommended f o r  a  Conf i rmat ion  S t u d y  because o f  t h e  

p o t e n t i a l  d isposa l  o f  hazardous m a t e r i a l s  i n  an area where t h e  hydrogeology 

i s  conducive t o  contaminant m ig ra t i on .  The s o i l s  u n d e r l y i n g  t h i s  s i t e  a r e  

sands and sandy loams w i t h  moderate p e r m e a b i l i t i e s ,  and t h e  s i t e  i s  l o c a t e d  

i n  t h e  recharge area o f  the  Kirkwood Aqu i fe r .  Thus, any p e r c o l a t i o n  o f  



leachate-contaminated groundwater from the  s i t e  w i l l  e n t e r  t h i s  a q u i f e r ,  

which s e r v e s  as a  source o f  domestic water f o r  p r i v a t e  homes i n  the  area v i a  

shal low p r i v a t e  we l ls .  The groundwater f l o w  d i r e c t i o n  o f  t h i s  a q u i f e r  i s  

s o u t h e a s t e r l y ,  and the nearest  o f  these downgradient r e c e p t o r s  a re  l o c a t e d  

app rox ima te l y  one m i l e  southeast o f  t he  s i t e .  

3.4 SITES NOT RECOMMENDED FOR A CONFIRMATION STUDY 

Analyses have l e d  t o  the conc lus ion  t h a t  25 o f  t h e  s i t e s  i d e n t i f i e d  

d u r i n g  t h e  S t a t i o n  v i s i t  do n o t  pose a  p o t e n t i a l  t h r e a t  t o  human h e a l t h  o r  

s i g n i f i c a n t  p o t e n t i a l  t h r e a t  t o  t h e  environment. These conc lus ions  have 
3 

been based on the  review o f  records, i n t e r v i e w s ,  s i t e  i n s p e c t i o n s  and t h e  
1 

N A C I P  Con f i rma t ion  Study Ranking System. 
T 

3.4 .1  S i t e  No. 1: Ordnance Demi 1 i t a r i z a t i o n  S i t e ,  Secured 

Th is  s ix -acre  s i t e ,  l oca ted  near B u i l d i n g  5-465 a t  coo rd ina tes  

719-584, was used f o r  t h e  burn ing  o f  ordnance m a t e r i a l s  f rom 1943 t o  1974. 

A s i t e  l a y o u t  i s  shown i n  F igure  6-5. The s i t e  was d e m i l i t a r i z e d  i n  1975 by 

p lowing t h e  area, spreading a  l a y e r  o f  o i l - soaked  hay, and s e t t i n g  the  hay 

ablaze t o  burn the  s i t e ' s  surface. The s i t e  i s  c u r r e n t l y  used by t h e  U. S .  

Army as a  communications f a c i  1 i t y .  

No records o r  o the r  hard da ta  d e s c r i b i n g  t h e  ope ra t i ons  o f  t h i s  

ordnance d isposa l  range were avai - lab le.  Based on i n t e r v i e w s  a t  t h e  s t a t i o n ,  

i t  was determined t h a t  a t  l e a s t  90% o f  t h e  m a t e r i a l  bu rned  d u r i n g  t h e  l i f e -  

t ime of  t h i s  s i t e  was smokeless powder, which i s  e s s e n t i a l l y  n i t r o c e l l u l o s e .  

Any unburned res idue o r  combustion products  l e f t  f rom t h i s  m a t e r i a l  would be 

r e l a t i v e l y  i nso lub le ,  and thus pose no hazard th rough  p e r c o l a t i o n  t o  t h e  

groundwater. B lack powder (which i s  75% KN03 ( o r  NaN03), 15% charcoa l ,  and 

10% s u l f u r )  may have been used t o  a i d  i n  i g n i t i o n  o f  t h e  smokeless powder 

here. However, the  amounts used would have been v e r y  sma l l ,  so t h a t  no 

s i g n i f i c a n t  environmental o r  p u b l i c  h e a l t h  impacts would have r e s u l t e d  f rom 

combustion res idues o f  t h a t  substance. 



Given the natur-e of the propel lants  burned a t  t h i s  s i t e  and the 

f ac t  t h a t  they do not  pose a po ten t i a l  t h rea t  t o  pub l  i c  health o r  t h e  en- 

v i ronment,  t h i s  s i t e  i s  not  recommended f o r  a  Conf i rmat ion Study. 

3.4.2 S i t e  No. 6: L a n d f i l l  West o f  Normandy Road 

This four-acre landf  ill , located a t  coord ina tes  786-739, was used 

f o r  t h e  disposal o f  refuse from Waterf ront  Area ope ra t i ons  from 1943 t o  

1965. Ma te r i a l s  disposed o f  a t  t h i s  s i t e  were burned  before cove r i ng ;  

These wastes included dunnage lumber ( t y p i c a l l y  u n t r e a t e d  pine), g lass,  

paper, packing mater ia l ,  and small amounts o f  p a i n t  and solvent wastes. 

Small amounts o f  preserved wood (e. g. pentachlorophenol- impregnated) may 

a lso have been disposed o f  here, bu t  such a c t i v i t y  c o u l d  not be v e r i f i e d .  

On-si te in terv iews ind icated t h a t  the  annual load ing o f  t h i s  l a n d f i  11 was 

less t han  2500 tons o f  refuse. Since the l a n d f i l l  was closed, t h e  water- 

f r on t  r ec rea t i on  bu i l d i ng  has been constructed on t o p  o f  the f i l l e d  land. 

The S t a t i o n  Publ ic  Works Department has no record o f  problems assoc ia ted  

w i t h  t he  const ruct ion and use o f  t h i s  b u i l d i n g  on t h i s  s i t e .  

This s i t e  i s  adjacent t o  a  t i d a l  marsh and w i t h i n  close p r o x i m i t y  

t o  Sandy Hook Bay. Surface drainage from the s i t e  w i l l  f l ow  into t h e  marsh 

and even tua l l y  i n t o  the bay. I n  add i t i on ,  the s i t e  i s  i n  an area o f  sandy 

s o i l s  t h a t  o f fe r  a  conduit f o r  m ig ra t ion  o f  p o t e n t i a l  contaminants t o  the 

groundwater. However, area res idents  are  suppl ied b y  a  publ  i c  water supply 

system, and there i s  no known use o f  the uppermost a q u i f e r  i n  the v i c i n i t y .  

Any contaminants t h a t  may migrate t o  groundwater w i l l  be discharged w i t h  

base f low t o  e i t h e r  the marsh area o r  the bay. 

The bu lk  o f  the wastes disposed o f  a t  t h i s  s i t e  were i n e r t .  Given 

t h i s  and the f a c t  t h a t  groundwater i n  the area i s  n o t  consumed, no  hea l th  

e f f e c t s  o r  s i g n i f i c a n t  environmental impacts are an t i c i pa ted .  There fo re ,  

t h i s  s i t e  i s  not  recommended f o r  a  Conf i rmat ion Study. 



3.4.3 S i t e  No. 7: L a n d f i l l  South o f  " P "  Barr icades 

Th is  f i ve -ac re  s i t e ,  l o c a t e d  a t  coord inates 783-728,  was used f r o m  

1965 t o  1977 f o r  general s t a t i o n  waste from the  W a t e r f r o n t  Area. A d i s -  

cussion w i t h  personnel o f  the  P u b l i c  Works Department i n d i c a t e d  t h a t  t h e  

annual l o a d i n g  o f  t h i s  l a n d f i l l  was l e s s  than 2500 t o n s  o f  r e f u s e .  T h i s  

i nc luded  muni t ions  sh ipp ing  wastes (dunnage, packing m a t e r i a l s ,  e t c .  ) ,  shop 

wastes f r o m  the  Water f ron t  Pub l i c  Works Shop and t h e  Mun i t i ons  Hand l ing  

- Labo ra to ry  

. so l ven ts ) ,  

s o i l  and i s  

(g lass ,  wood and small q u a n t i t i e s  o f  waste p a i n t s ,  t h i n n e r s  and 

and domestic refuse.  The s i t e  i s  now cove red  w i t h  two f e e t  o f  
L 

b e i  ng revegetated by weeds. 
> 

Th i s  s i t e  i s  l oca ted  a t  t h e  headwaters o f  Compton Creek, wh ich  
1 

dra ins  th rough  a  t i da l -marsh  area b e f o r e  emptying i n t o  Sandy Hook Bay. I n  

a d d i t i o n ,  the  s i t e  i s  i n  an area o f  permeable sandy s o i l s  t h a t  o f f e r  a '  

condu i t  f o r  downward m i g r a t i o n  o f  p o t e n t i a l  contaminants t o  t h e  groundwater.  

However, area res iden ts  a re  p a r t  o f  a  p u b l i c  water s u p p l y  system and t h e r e  

i s  no known use o f  t he  uppermost a q u i f e r  i n  t he  v i c i n i t y .  

- .  
The b u l k  o f  the  wastes disposed o f  a t  t h i s  s i t e  were i n e r t .  c;:ven 

t h i s  and t h e  f a c t  t h a t  groundwater i n  t he  area i s  n o t  consumed, no ileal t h  

e f f e c t s  o r  s i g n i f i c a n t  environmental impacts are  a n t i c i p a t e d .  Thevefore,  

t h i s  s i t e  i s  n o t  recommended f o r  a  Con f i rma t ion  Study. 

3.4.4, S i t e  No. 8: Landf i  11 East o f  5 1 8 6  

Th is  one-acre s i t e ,  l o c a t e d  a t  coord ina tes  785-737, was i n  use 

from 1943 t o  1965 f o r  dunnage d i sposa l .  Dunnage i s  t y p i c a l l y  made w i t h  

un t rea ted  lumber. The q u a n t i t y  o f  wastes disposed o f  i s  n o t  known e x a c t l y ,  

b u t  es t imates  o f  t o t a l  dunnage q u a n t i t i e s  o f  900 t o  1,500 cub ic  yards  pe r  

year  would i n d i c a t e  t h a t  approximate ly  20,000 t o  30,000 cub ic  ya rds  o f  

m a t e r i a l  were dumped a t  t h i s  s i t e .  Th i s  s i t e  was n o t  s e l e c t e d  f o r  a  C o n f i r -  

mat ion Study because on ly  i n e r t  dunnage lumber was d isposed o f  a t  t he  s i t e .  



3 .4 .5  S i t e  No. 9: L a n d f i l l  Southeast o f  " P "  B a r r i c a d e s  

Th is  three-acre s i t e ,  l oca ted  a t  coord inates 790-727, was u s e d  f o r  

d i sposa l  o f  dunnage lumber from 1967 t o  1972. Lumber was stacked and burned 

and t h e n  covered. No records e x i s t  o f  dunnage q u a n t i t i e s  disposed of a t  

t h i s  s i t e .  However, est imates o f  t o t a l  dunnage g e n e r a t i o n  o f  900 t o  1,500 

cub ic  y a r d s  per  year would i n d i c a t e  t h a t  approximate ly  4,500 t o  7,500 cub ic  

yards  o f  lumber were disposed o f  a t  t h i s  s i t e .  A C o n f i  r m a t i o n  Study i s  n o t  

recommended f o r  t h i s  s i t e  because o f  t h e  presence o f  o n l y  waste lumber from 

dunnage d i  sposal . 

3.4.6 S i t e  No. 10: Scrap ,Metal Land f i  11 Near Bui 1 d i n g  5 5 8 9  

Th is  two-acre s i t e ,  l oca ted  a t  coord inates 731-565, also known as 

t h e  "Box Yard", was used f rom 1953 t o  1965 f o r  d i s p o s a l  o f  demi 1 i t a r i z e d  

mun i t i ons  and spent mun i t ions  cases. A1 uminum and s t e e l  con ta ine rs  and 

cases f r o m  31150, S"38 and 40 mm ammunition were the  p r i n c i p a l  items b u r i e d .  

Th is  s i t e  was a l so  used f o r  t he  d isposa l  o f  spent g r i t  and  p a i n t  c h i p s  from 

the  ammunition rework operat ions l o c a t e d  i n  Bui l d i n g  D-5. I nc lud ing  cover  

m a t e r i a l  , approximately 65,000 cubic yards o f  m a t e r i a l  were disposed o f  a t  

t h i s  s i t e .  Since the  s i t e  was c losed,  e ros ion  o f  c o v e r  mater ial  h a s  un- 

covered s i g n i f i c a n t  q u a n t i t i e s  o f  40 mm s h e l l  cases w h i c h  a re  more t h a n  50 ' 

pe rcen t  r u s t e d  away. 

The presence o f  t h e  p a i n t  ch ips ,  which t y p i c a l  l y  contain 1 e a d  and 

z inc ,  was t h e  pr imary concern i n  t h e  a n a l y s i s  o f  t h i s  s i t e .  However, i n  t he  

form of d r i e d  p a i n t ,  these metals  a r e  probab ly  bound i n t o  t t je  paint i n '  such 

a manner t h a t  they w i l l  n o t  leach o u t  under normal ( n o t  h igh ly  a c i d i c  o r  

a1 k a l  i n e )  environmental cond i t i ons .  Thus the  p a i n t  c h i p s  can be c o n s i d e r e d  

r e l a t i v e l y  i n e r t .  Consider ing t h i s ,  and t h e  f a c t  t h a t  o t h e r  known w a s t e s  a t  

t h i s  s i . te  a r e  i n e r t ,  t h i s  s i t e  has n o t  been s e l e c t e d  f o r  a Con f i rma t ion  

Study. 



3.4 .7  S i t e  No. 11: Contract  Ordnance Disposal Area 

Th is  fan-shaped, two-acre s i t e ,  loca ted  a t  coord ina tes  725-579, 

was used by con t rac to rs  f o r  d isposa l  o f  obsolete ordnance m a t e r i a l  f o r  

several years .  However, the  dates o f  t h i s  a c t i v i t y  and the  amounts o f  

ordnance waste disposed o f  a re  no t  a v a i l a b l e .  The s i t e  was a l s o  used f rom 

1974 t o  1977 f o r  occassional f i  r e - f i g h t i n g  t r a i n i n g  exe rc i ses .  These exe r -  

c i s e s  were conducted i n  and around two u n l i n e d  p i t s  wh ich  were dug a t  t h i s  

s i t e ,  each measuring roughly 30 f t .  x 30 ft. x 2 ft. (depth) .  The t y p i c a l  

p r a c t i c e  i n v o l v e d  p l a c i n g  a  r e j e c t  a i r p l a n e  o r  v e h i c l e  i n  t h e  p i t ,  soak ing  

i t  and t h e  p i t  w i t h  f u e l  o i l  ( o r  p o s s i b l y  a  m ix tu re  o f  f u e l  o i l  and was.te 
-1 

o i l ) ,  and s e t t i n g  t h e  area ablaze. A f t e r  t he  f i r e  was ex t i ngu i shed ,  any 
i 

remain ing (unburned) o i l  was l e f t  i n  t h e  p i t  and thus  soaked i n t o  t h e  s o i l .  

No data a r e  a v a i l a b l e  on the  t o t a l  q u a n t i t i e s  o f  o i l  r ema in ing  a f t e r  b u r i n g ;  t 

however, i t  i s  est imated t h a t  o n l y  smal l  q u a n t i t i e s  ( l e s s  than 50 g a l l o n s  i 

p e r  year )  o f  o i  1  would have been l o s t  i n  t h i s  manner. 

Th is  s i t e  was e l im ina ted  f rom c o n s i d e r a t i o n  f o r  a  Con f i rma t ion  

Study because o f  the  a v a i l a b i l i t y  o f  o n l y  smal l  q u a n t i t i e s  o f  waste m a t e r i a l  

f o r  m i g r a t i o n  t o  the groundwater. 

S i t e  No. 12: B a t t e r y  Acid S p i l l  S i t e ,  W a t e r f r o n t  

Th i s  area, l oca ted  behind t h e  new r e c r e a t i o n  b u i l d i n g  (Bui  1  d i n g  

R-14) a t  t he  Water f ron t  Area a t  coord ina tes  786-739, was used f o r  d i s p o s a l  

o f  an unknown amount o f  a c i d  e l e c t r o l y t e  from f o r k l i f t  b a t t e r i e s  be ing  s e n t  

o f f s i t e  f o r  rec lamat ion.  The p e r i o d  o f  d isposa l  and t o t a l  q u a n t i t y  d isposed 

o f  a re  n o t  known, b u t  based on the  number o f  f o rk1  i f t s  i n  use i n  t he  a rea  

and frequency o f  b a t t e r y  changes, t h e  amount o f  s p i l l e d  e l e c t r o l y t e  was 

probab ly  l e s s  than 50 ga l l ons  p e r  year.  

The concerns associated w i t h  t h i s  s i t e  f ocus  on the presence o f  

b a t t e r y  a c i d  i n  t h e  waste. However, i t  was observed d u r i n g  v i s u a l  i n -  

spec t ion  t h a t  t h i s  d isposa l  s i t e  d r a i n s  i n t o  a  t i d a l  marsh. I t  i s  t h e r e f o r e  

l i k e l y  t h a t  any a c i d i c  l i q u i d s  disposed o f  would have been n e u t r a l i z e d  by 

the  b u f f e r i n g  capac i t y  o f  t he  sea water  i n  the  marsh. As a  r e s u l t ,  t h i s  

s i t e  i s  no t  recommended f o r  a Con f i rma t ion  Study. 



S i t e  No. 13: Defense Proper ty  Disposal O f f i c e  Ya rd  

The Defense Proper ty  Disposal  O f f i c e  (DPDO) S to rage  Yard i s  l o -  

ca ted  n e a r  t h e  Rai 1  C l a s s i f i c a t i o n  Yards a t  coord inates 730-577. A c t i  v i  t i e s  

conducted a t  t h i s  s i t e  inc luded t h e  storage o f  scrap m e t a l s  and the s t o r a g e  

of f o r k 1  i f t  b a t t e r i e s .  Minor s p i l l s  o f  b a t t e r y  a c i d  ( o n  t h e  o rde r  of  10 
e 

ga l  Ions p e r  year  o r  l ess )  may have occured a t  t he  s i t e  d u r i n g  the hand1 i n g  

of b a t t e r i e s  (e.g. b a t t e r i e s  may have t i p p e d  over).  I n  add i t i on ,  PCB- 

c o n t a i n i n g  t ransformers were s to red  a t  t h i s  s i t e  i n  open r a i l  cars be fo re  

be ing  t r a n s p o r t e d  t o  t h e  c o n t r o l  l e d  s to rage area (QH-8). Transformer cases 
I were p e r i o d i c a l  ly  inspected f o r  damage, and 1  arger  t r a n s f o r m e r s  were stoi-ed 

A i n  empty torpedo b a r r e l s .  I n t e r v i e w s  i n d i c a t e d  t h a t  no leakage o c c u r r e d .  

7 This  s i t e  was n o t  se lec ted  f o r  a  Conf i rmat ion  Study because no s i g n i f i c a n t  
amounts o f  hazardous waste seem t o  be present .  

/ 

3.4.10 S i t e  No. 14: Defense P roper t y  Disposal O f f i c e  Warehouse 

The Defense Proper ty  Disposal  O f f i c e  (DPDO) Warehouse, Bui 1  d i  ng C -  

33, l o c a t e d  a t  coord inates 718-571, i s  a  16,000 square f o o t  storage b u i l d i n g  

f o r  i tems awa i t i ng  processing. On-s i t e  i n te rv iews  i n d i c a t e d  that a  mercury  

s p i  11 o f  unknown q u a n t i t y  occurred i n  t h i s  b u i l d i n g  i n  1970. Cleanup opera-  

t i o n s  were conducted, b u t  f u r t h e r  i n f o r m a t i o n  on t h e  e x t e n t  o f  the s p i  11  and 

subsequent cleanup was no t  a v a i l a b l e .  Th is  s i t e  was n o t  selected f o r  a  

Conf i rmat ion Study because s i t e  v i s i t s  and i n t e r v i e w s  i n d i c a t e  t h a t  mater -  

i a l s  a r e  s to red  i n  a  p r o t e c t e d  manner, and thus t h e  l i k e l i h o o d  o f  e n v i r o n -  

mental contaminat ion i s  low. 

3.4.11 S i t e  No. 15: Sludge Disposal  S i t e  Near W a t e r f r o n t  South G a t e  

According t o  i n t e r v i e w s  conducted d u r i n g  t h e  inspect ion o f  NWS 

Ear le ,  a  s i t e  a long the  r a i l r o a d  t r a c k s  a t  t he  main e n t r a n c e  t o  the Water- 

f r o n t  Area (coord ina tes  787-741) was used f o r  d i sposa l  o f  an unknown quan- 

t i t y  (poss ib l y  over 5,000 ga l l ons )  o f  o i l y  b i l g e  s ludge,  ranging f r o m  1 t o  

25 percent  o i l ,  from ships homeported a t  t he  base d u r i n g  t h e  early 1 9 7 0 ' s .  

However, t he  exac t  l o c a t i o n  o f  t h i s  d isposa l  was n o t  apparent f rom c l o s e  

i nspec t i on  o f  t he  suspected area. Because the  l o c a t i o n  and degree o f  o i l  



d isposa l  a t  t h i s  s i t e  c o u l d  no t  be determined d u r i n g  t h e  i n s p e c t i o n  and 

subsequent d iscussions w i t h  S t a t i o n  personne l ,  t h i s  s i t e  was no t  recommended 

f o r  a  Con f i rma t ion  Study. 

3.4.12 S i t e  No. 16: Fuel L ine  Connect ing Bu i l d ings  C-20 and C-50 

Th is  underground f u e l  l i n e  was used t o  t r a n s p o r t  d iese l  f u e l  f r om 

an underground f u e l  storage tank l o c a t e d  adjacent  t o  B u i l d i n g  C-20 t o  a  

d i spens ing  s t a t i o n  (pump) loca ted beh ind  B u i l d i n g  C-50, a  d i s tance  o f  ap- 

p rox ima te l y  400 fee t .  A l eak  i n  t h e  f u e l  l i n e  was d i s c o v e r e d  i n  June, 1977 

when s o i l  res idues were discovered i n  t h e  locomotive f u e l s ,  and use o f  t h e  9 
pipe1 i n e  was d iscont inued.  Subsequent excavat ion  uncovered the  1  o c a t i o n  o f  _ A  

t h e  leak ,  and i t  was determined t h a t  t h e  amount o f  d i e s e l  f u e l  l o s t  was 
t 

minimal ( l e s s  than 50 ga l lons) .  Because t h e  leak was d iscovered q u i c k l y ,  
1 

and t h e  amount o f  f u e l  l o s t  was es t ima ted  t o  be min imal ,  t h i s  s i t e  i s  n o t  

recommended f o r  a  Conf i rmat ion Study. 

3.4.13 S i t e  No. 17: Disposal Area Behind T r a i n i n g  Barge,  Wate r f ron t  Area 

Th is  s i t e  i s  c u r r e n t l y  used and has been used i n  the p a s t  as a  

d isposa l  area by Water f ron t  Area personnel .  The m a t e r i a l s  disposed of here  

have i nc luded  f o r k l i f t  veh ic les ,  empty p a i n t  cans, c o n s t r u c t i o n  d e b r i s  such 

as wood, concrete and aspha l t ,  waste equipment such as o l d  va lves ,  and 

s i m i l a r  r e l a t i v e l y  i n e r t  ma te r i a l s .  D u r i n g  phys ica l  i n s p e c t i o n  o f  t he  s i t e  

an empty drum (55 ga l l ons )  was observed. However, no ev idence o f  s t ressed  

vege ta t i on  was apparent. This  s i t e  was n o t  s e l e c t e d  f o r  a  Con f i rma t ion  

Study because of  the  presence o f  l a r g e l y  i n e r t  and immobi le  m a t e r i a l s .  

3.4.14 S i t e  No. 18: D e m i l i t a r i z a t i o n  Furnace, B u i l d i n g  589 

This. furnace, loca ted  a t  coo rd ina tes  734-567, was p laced i n  ope- 

r a t i o n  i n  1978, and i s  used t o  demi 1  i t a r i z e  small c a l i b e r  (up t o  40 mm) 

ammunition by burn ing.  Waste areas a t  t h e  s i t e  i n c l u d e  abou t  50 sq. f t .  o f  

s o i l  contaminated by  metal fragments dropping o f f  t h e  furnace d ischarge 

conveyor. I n  t h i s  fragment form (e.g. meta l  ch ips)  t h e  me ta l s  i n  ques t i on  

( t y p i c a l l y  i r o n  and copper) a re  i n e r t  and as such do n o t  pose a  t h r e a t  t o  



human h e a l t h  or  the  envi-ronment. Therefore,  t h i s  s i t e  i s  n o t  recommqnded 

f o r  a  C o n f i r m a t i o n  Study. 

3.4.15 S i t e  No. 19: Pa in t  Chip and Sludge Disposal Area Adjacent t o  

Bui  1 d ing 5-34 

Th is  s i t e ,  located 1,000 f e e t  south o f  Farrn ingdale Road a t  coor- 

d ina tes  708-543, was used f o r  the d isposa l  o f  p a i n t  c h i p s  and p a i n t  sludge 

from d e p t h  charge maintenance operat ions.  Depth c h a r g e  maintenance was 

conducted i n  B u i l d i n g  S-34 from t h e  e a r l y  1940's u n t i l  t h e  ear ly  1960 's .  

On-s i te i n t e r v i e w s  i n d i c a t e d  t h a t ,  f rom t h e  ou tse t  o f  t h i s  opera t ion ,  an 

es t imated 1,000 depth charges per yea r  (MK8, 14) were w i r e  brushed, washed 

down, and repa in ted  on an outdoor concre te  p la t fo rm.  A f i v e  percent s l u r r y  

of p a i n t  scrapings i n  wash water was discharged c o n t i n u o u s l y  a t  a  7,000 

g a l l o n  p e r  day f l ow  r a t e  i n t o  an open drainage swale. T h i s  opera t i on  con- 

t i nued  u n t i l  t he  l a t e  1950's ( c i r c a  1959), when a  s o l v e n t  p a i n t  s t r i p p i n g  

procedure was s ta r ted ;  t h i s  sol vent  s t r i p p i n g  o p e r a t i  on cont inued u n t i  1 

about 1963. During t h e  fou r  years t h a t  t h e  so l ven t  s t r i p p i n g  system was 

opera t i ve ,  approximately 100 ga l lons  p e r  year o f  a so1 vent /pa in t  s1 udge 

m ix tu re  was disposed o f  on the  s i t e .  

New bar r icade f a c i  1  i t i e s  were const ruc ted o n  t h i  s  former p a i n t  

sludge d i sposa l  s i t e  i n  the  e a r l y  1970's. It i s  assumed t h a t  any c o n s t r u c -  

t i o n  opera t i ons  conducted a t  the s i t e  would have i n c l u d e d  excavat ing  the  

s i t e  t o  a depth o f  3 t o  4 f e e t  f o r  t h e  l a y i n g  o f  a  f o u n d a t i o n ,  thus removing 

t h e  b u l k  o f  any p a i n t  sludge residues remain ing a t  t h e  s i t e .  The presence 

o f  ba r r i cades  on t h e  s i t e  would a l s o  c rea te  a  cap wh ich  would p r e c l u d e  

f u r t h e r  p e r c o l a t i o n  o f  ra inwater  through t h e  s i t e  t o  t h e  groundwater. I t i s  

t h e r e f o r e  reasoned t h a t ,  because' c o n s t r u c t i o n  a c t i v i t y .  associated w i t h  the 

bar r icades b u i l t  here would have removed much o f  the  h a z a r d  assoc ia ted w i t h  

p a i n t  sludge d isposal  operat ions,  t h i s  s i t e  does n o t  r e p r e s e n t  a  s i g n i f i c a n t  

t h r e a t  t o  t h e  environment o r  t o  pub1 i c  hea l th .  Thus, a  Conf i rmat ion  Study 

i s  no t  recommended. 



3.4.16 S i t e  No. 20: G r i t  B l a s t  Disposal  Area, B u i l d i n g  544 

B u i l d i n g  544 houses b l a s t i n g  opera t ions  f o r  t h e  removal o f  p a i n t  

from m ines .  The p a i n t  removed from mines, along w i t h  spen t  g r i t ,  i s  d i s -  

posed i n  a  15 '  x 100' area behind B u i l d i n g  544 a t  coo rd ina tes  727-561. 

Assuming a  steady-state opera t ion  ( i . e .  p a i n t  a p p l i e d  t h i s  year w i l l  be 

removed o v e r  subsequent years) ,  approximate ly  t h ree  ga l  1  ons o f  z inc  chromate 

pr imer ,  40 ga l l ons  o f  l a t e x  and lead based p a i n t s ,  and 10 ga l l ons  o f  copper 

based p a i - n t s  are s t r i pped  per  year.  Thus a  volume o f  p a i n t  ch ips  e q u i v a l e n t  

t o  r o u g h l y  53 ga l l ons  per  year  o f  wet p a i n t  was d isposed o f  a t  t h i s  s i t e .  

These p a i n t  ch ips  t y p i c a l l y  con ta in  l e a d  and z inc.  However, i n  t h i s  so l  i d  

form ( d r i e d  p a i n t ) ,  these metals a re  probab ly  bound i n t o  t h e  p a i n t  i n  such a 
7 
-1 

manner t h a t  they  w i l l  n o t  leach o u t  under normal ( n o t  h i g h l y  a c i d i c  o r  

a1 ka l  i n e )  environmental cond i t ions .  Thus t h e  p a i n t  c h i p s  can be cons idered 1 

li 
r e l a t i v e l y  i n e r t .  

This  s i t e  i s  n o t  recommended f o r  a  Con f i rma t ion  Study because o f  

t he  r e l a t i v e  immob i l i t y  o f  the  lead and z i n c  conta ined i n  t h e  p a i n t  ch ips .  

3.4.17 S i t e  No. 21: Baghouse and Cyclone Dust Storage Area Adjacent t o  

B u i l d i n g  S-589 

Th is  s i t e ,  l oca ted  a t  coord ina tes  734-566, i s  a  storage area f o r  

dus t  recovered from the a i r  p o l l u t i o n  c o n t r o l  systems on  t h e  d e m i l i t a r i z a -  

t i o n  furnace. I n  the  f o u r  years o f  o p e r a t i o n  (1978-1982), t h e  a i r  p o l  1 u t i o n  

c o n t r o l  systems have recovered 25 drums p e r  year  o f  cy l cone  and baghouse 

dusts c o n t a i n i n g  oxides o f  cadmium (0.60 t o  4.07 p e r c e n t  by weight) ,  l e a d  

3.3 t o  11.7 percent  by weight) ,  bar ium (0 .31  t o  4.62 p e r c e n t  by weight)  and 

chromium (0.03 t o  3.66 percent  by weight) .  

Dur ing the  p e r i o d  of  use, some o f  the  baghouse and cyclone d u s t  

was s p i l l e d  onto the  s o i l  around the  drums. However, t h e  vas t  m a j o r i t y  o f  

the  ox ide forms of these metals range from s l i g h t l y  s o l u b l e  t o  i n s o l u b l e ,  

i n d i c a t i n g  t h a t  the metal ox ides p resen t  a t  t h i s  s i t e  w i l l  remain i n  t h e  

upper p o r t i o n  o f  s o i l s ,  and w i l l  n o t  m ig ra te  w i t h  p e r c o l a t i n g  ra inwater  t o  

the  groundwater. I n  a d d i t i o n ,  the s i t e  was r e c e n t l y  paved over ,  thus e l i -  



m i n a t i n g  f u r t h e r  r a i n f a l l  i n f i l t r a t i o n .  It i s  most 1 i k e l y  t h a t  any  metals  

e n t r a i n e d  i n  the s o i l s  w i l l  remain the re .  The re fo re ,  t h i s  s i t e  was n o t  

se lec ted  f o r  a Conf i rmat ion Study. 

3.4.18 S i t e  No. 22: Pa in t  Chip D isposa l  Area A d j a c e n t  t o  B u i l d i n g  D-2 

T h i s  s i t e ,  loca ted  a t  coo rd ina tes  727-569, c o n s i s t s  o f  a p p r o x i -  

mate ly  50 square f e e t  o f  s t ressed v e g e t a t i o n  and 

behind B u i l d i n g  0-2, probably r e s u l t i n g  from pas t  

was reasoned t h a t ,  based upon the  appearance o f  
1 

p a i n t  dumped i n  t h i s  area was not  l a r g e  enough t o  

envi ronmental  o r  p u b l i c  h e a l t h  hazard. Therefore,  

t e d  f o r  a Conf i rmat ion  Study. 

d i s c o l o r e d  ( b l a c k )  s o i  1 s  

p a i n t i n g  ope ra t i ons .  I t  

t h e  s i t e ,  the amount  o f  

c o n s t i t u t e  a s i g n i f i c a n t  

t h i s  s i t e  was n o t  se lec -  

3.4.19 S i t e  No. 23: P a i n t  Chip D isposa l  Area A d j a c e n t  t o  B u i l d i n q  D-5 

B u i l d i n g  0-5, loca ted  a t  coord ina tes  727-570, has been used  a t  

l e a s t  s i n c e  t h e  e a r l y  1970's f o r  rework ing  ( i . e . ,  r e p a i n t i n g  and s t e n c i  1 i n g )  

major  i t ems  o f  ordnance such as torpedoes and a e r i a l  bombs. Approx imate ly  

200 square f e e t  of bare area behind t h e  b u i l d i n g  show evidence o f  p a i n t  

s p i  1  lage. I t  was reasoned t h a t ,  based upon t h e  appearance o f  the s i t e ,  t h e  

amount o f  p a i n t  dumped i n  t h i s  area was n o t  l a r g e  enough t o  c o n s t i t u t e  a 

s i g n i f i c a n t  environmental o r  publ i c  h e a l t h  hazard. T h e r e f o r e ,  t h i s  s i t e  was 

n o t  s e l e c t e d  f o r  a Conf i rmat ion  Study. 

3.4.20 S i t e  No. 24: Closed P i s t o l  Range 

Th is  c losed small arms p r a c t i c e  range l o c a t e d  a t  c o o r d i n a t e s  

721-571 i s  charac ter ized by spent c a r t r i d g e  cases aleong t h e  f i r i n g  l i n e  and 

by l ead  and copper jacketed lead b u l l e t s  i n  t h e  i m p a c t  berm. E s t i m a t i n g  

t h a t  approximate ly  200 rounds o f  180 g r a i n  .45 c a l i b e r  ammunition a r e  re -  

q u i r e d  p e r  person t o  ma in ta in  annual p i s t o l  q u a l i f i c a t i o n ,  and t h a t  no more 

than 50 personnel would main ta in  qua1 i f i c a t i o n  per  y e a r ,  t he  annual l o s s  o f  

lead would be approximately 250 l b  i n  the  form o f  b u l l e t s .  I n  tha t  f o r m  and 

those amounts, lead does no t  pose a s i g n i f i c a n t  t h r e a t  t o  t he  environment o r  

t o  publ i c  hea l th .  Therefore, t h i s  s i t e  i s  n o t  recommended f o r  a Con f i rma-  

t i o n  Study. 



3.4.21 S i t e  No. 25: Closed P i s t o l  Range 

Th is  c losed small arms range, loca ted  a t  c o o r d i n a t e s  721-572, i s  

s i m i l a r  i n  nature  t o  S i t e  No. 24. Es t ima t ing  t h a t  a p p r o x i m a t e l y  200 rounds 

o f  180 g r a i n  .45 c a l i b e r  ammunition are requ i red  p e r  person t o  m a i n t a i n  

annual p i  s t 0 1  q u a l i f i c a t i o n ,  and t h a t  no more than 50 pe rsonne l  would rnain- 

t a i n  qua1 i f i c a t i o n  per  year ,  the  annual l oss  of lead w o u l d  be approx imate ly  

250 l b  i n  the  form o f  b u l l e t s .  I n  t h a t  form and t h o s e  amounts, l e a d  does 

n o t  pose a  s i g n i f i c a n t  t h r e a t  t o  t h e  environment o r  t o  p u b l i c  hea l th .  

Therefore, t h i s  s i t e  i s  n o t  recommended f o r  a  Con f i rma t ion  Study. 

3.4.22 S i t e  No. 26: Explos ive "D" Washout Area, B u i l d i n g  GB-1 

Th is  s i t e ,  l oca ted  behind B u i l d i n g  GB-1 a t  c o o r d i n a t e s  723-559, 

was used f o r  t he  removal and recovery o f  Explosive " D " ,  ammonium p i c r a t e ,  

from 5" s h e l l s  f o r  one year  i n  t he  l a t e  1960's. The ammonium p i c r a t e  was 

removed from t h e  s h e l l s  by washing o u t  t he  s h e l l s  w i t h  h o t  water.  The 

exp los i ve ,  which i s  h i g h l y  so lub le  i n  h o t  water,  was r e a d i l y  d isso lved,  and 

the  r e s u l t i n g  s o l u t i o n  f lowed i n t o  a  s e t t l i n g  tank where  c o o l i n g  o f  t h e  

water a1 lowed p r e c i p i t a t i o n  and c o l l e c t i o n  o f  the e x p l o s i v e  c r y s t a l s  f o r  

reuse o r  d isposa l .  Overf low from t h i s  s e t t l i n g  tank f l o w e d  through an open 

18- inch t i l e  p i p e  t o  a  50 square f o o t  u n l i n e d  s e t t l i n g  bas in .  There, c o o l -  

i n g  of t h e  s o l u t i o n  p r e c i p i t a t e d  o u t  most o f  the e x p l o s i v e .  The p r e c i p i -  

t a t e d  c r y s t a l s  were then c o l l e c t e d  f o r  reuse o r  d i s p o s a l  . However, ons i  t e  

i n t e r v i e w s  i n d i c a t e d  t h a t  as much as 20,000 pounds o f  ammonium p i c r a t e  c o u l d  

have been l o s t  t o  sur face water d u r i n g  t h i s  recovery o p e r a t i o n  due t o  heavy 

r a i n f a l l  s  be fore  c leanout  o f  t he  s e t t l  i n g  basin.  

This  s i t e  was e l im ina ted  f rom the  C o n f i r m a t i o n  Ranking Study 

process because any m a t e r i a l  l o s t  would have been l o s t  a s  a  d i r e c t  d i scha rge  

t o  surface water,  and would no l o n g e r  be present.  Hence, no m i g r a t i o n  t o  

groundwater i s  an t i c i pa ted .  



3.4 .23 s i t e  No. 27: P r o j e c t i l e  Re fu rb i sh ing  Area 

A t  t h i s  l o c a t i o n  (coord ina tes  725-549),  p r o  j e c t i  l e s  a r e  r e f u r -  

b ished by shot  b l a s t i n g ,  r e p a i n t i n g  and r e s t e n c i  1  ing .  Spen t  b l a s t i n g  shot  

and p a i n t  ch ips  are disposed o f  beh ind  the  f a c i l i t y .  Approx imate ly  80 cub ic  

f e e t  o f  mixed b l a s t i n g  shot  and p a i n t  ch ips  a re  present  a t  t h i s  s i t e .  These 

p a i n t  c h i p s  t y p i c a l l y  con ta in  lead and z inc .  However, i n  t h i s  so l  i d  form,  

( d r i e d  p a i n t ) ,  these metals are probab ly  bound i n t o  t h e  pa in t  i n  such a 

manner t h a t  they w i l l  n o t  leach o u t  under normal ( n o t  h ighly  a c i d i c  o r  

a l  k a l  i ne) environmental cond i t ions .  Thus t h e  p a i n t  c h i p s  can be c o n s i d e r e d  

r e l a t i v e l y  i n e r t ;  they  do n o t  pose a  s i g n i f i c a n t  t h r e a t  t o  the env i ronment  

o r  pub1 i c  hea l th .  Therefore, t h i s  s i t e  i s  n o t  recommended f o r  a  Conf i rma- 

t i o n  Study.  

3.4.24 S i t e  No. 28: Waste O i l  Tank 

The underground waste o i  1  s to rage tank  1  o c a t e d  behind B u i  1  d ing  

C-14 has over f lowed w i t h i n  t h e  l a s t  yea r ,  w i t h  one t o  s e v e r a l  gal lons o f  o i l  

be ing  s p i  1  l e d  on the  ground surface. Because o f  t he  extreme' ly  smal l  quan- 

t i t y  s p i l l e d  (seemingly l ess  than 10 g a l l o n s ) ,  the  s i t e  was not  s e l e c t e d  f o r  

a Conf i rmat ion  Study. 

3.4.25 S i t e  No. 29: PCB S p i l l  S i t e ,  B u i l d i n g  C-16 

Th is  s i t e ,  i n  the  s to rage yard.  n o r t h  o f  B u i l d i n g  C-16, was the  

l o c a t i o n  o f  a  1977 PCB s p i l l  from a  vanda l ized t r a n s f o r m e r .  Within f i v e  

days o f  t h e  occurence o f  t he  s p i l l ,  ove r  120 cub ic  f e e t  o f  contaminated s o i l  

was excavated and t ranspor ted  t o  o f f - s i t e  d isposa l .  A 1  1 v i s i b l e  e v i d e n c e  o f  

t he  o i l  s p i l l  (e.g. d i s c o l o r e d  s o i l )  was removed d u r i n g  t h i s  cleanup opera- 

t i o n .  Because o f  t h e  r a p i d  response accorded t h i s  p r o b l e m ,  and because a l l  

o i l -soaked s o i l  was removed s h o r t l y  a f t e r  t he  i n c i d e n t ,  t h i s  s i t e  i s  no t  

recommended f o r  a Conf i rmat ion  Study. 



SECTION 4 

RECOMMENDATIONS 

Based on the preceding d i s c u s s i o n  o f  s i g n i f i c a n t  f i n d i n g s  and 

c o n c l u s i o n s ,  there  a re  fou r  s i t e s  a t  NWS E a r l e  which a r e  p o t e n t i a l  l y  contam- 

ina ted ,  and pose a p o t e n t i a l  t h r e a t  t o  human h e a l t h  o r  t h e  environment on 

and o f f  t h e  s t a t i o n .  However, a d d i t i o n a l  i n fo rma t ion  r e g a r d i n g  t h e  l o c a t i o n  

o r  e x t e n t  o f  contaminated areas and t h e  p o t e n t i a l  f o r  contaminant  m i g r a t i o n  

i s  needed t o  determine whether a t h r e a t  e x i s t s  b e f o r e  c o r r e c t i v e  a c t i o n  i s  

i n i t i a t e d .  Therefore, i t  i s  recommended t h a t  a C o n f i r m a t i o n  Study, Phase IL_ , 
of  the  NACIP Program, be performed f o r  these four  d e s i g n a t e d  waste s i t e s  a t  

J 

NWS E a r l e ,  Co l t s  Neck, New Jersey. 
1 

CONFIRMATION STUDY 

The f o u r  s i t e s  have been ranked i n  descending o rde r  o f  p r i o r i t y  

based on the  r e s u l t s  o f  app ly ing  t h e  Conf i rmat ion  S tudy  Ranking System 

(CSRS) .  These s i t e s  , i n  descending o r d e r ,  are:  

Waste S i t e  
S i t e  
No. - CRSM Score 

. Landf i 11 Southwest o f  "F" Group 3 10 

. Landf i 1 1 West o f  "D" Group 4 7 

. L a n d f i l l  West o f  t h e  Army Barr icades 5 6 

.Ordnance D e m i l i t a r i z a t i o n  S i t e .  2 5 

The recommendations presented i n  t h i s  s e c t i o n  a r e  in tended t o  be 

used as a guide i n  the  development and imp lementa t ion  o f  t he  Con f i rma t ion  

Study. Whenever poss ib le ,  t h e  recommendations i nc 1 ude t h e  approximate 

number o f  groundwater mon i to r i ng  w e l l s ,  t ype  o f  samples t o  be taken, such as 

s o i l ,  water,  o r  sediment, and the  suspected contaminants f o r  which a t e s t  

should be made. I n  a d d i t i o n ,  fo l low-up programs based on t h e  r e s u l t s  o f  t h e  

i n i t i a l  sampl i n g  e f f o r t s  are proposed. 

I t  i s  recommended t h a t  t h e  groundwater m o n i t o r i n g  program, i n- 

c l u d i n g  mon i to r ing  we1 1 i n s t a l  l a t i o n ,  be cons i s ten t  w i t h  the  guidance p r o -  

v ided i n  the Groundwater Mon i to r i ng  Guide, NEESA 20.2-031 o f  March 1981. 



The number o f  recommended groundwater moni tor ing we1 1 s  r e f  1 e c t s  t h e  m i  njmum 

number o f  we1 1s t h a t  are considered t o  be requ i red t o  de te rm ine  the g round-  

water l e v e l  and d i r e c t i o n  of groundwater f low and t o  p r o v i d e  groundwater 

samples f o r  i n i t i a l  screening. 

Tab1 e 4 -1  summarizes the recommended env i ronmenta l  moni t o r i  ng 

program f o r  each of the four s i t e s  included i n  the CSRS. The d e t a i l e d  

approach f o r  each area i s  described i n  the sect ions below. 

4 .1 .1  S i t e  No. 2,' Ordnance Demi 1  i t a r i z a t i o n  S i te .  
t I 

Type o f  Samples: Groundwater and s o i  1. 

Number o f  So i l  Samples: One composite sample cons is t ing  o f  
n ine surface so i  1 grabs.  

Number o f  Moni tor ing We1 1 s: Three mon i to r ing  we1 1 s (one upgrad-  
i e n t ,  two downgradi ent).  Screens 
should be se t  a c c o r d i n g  t o  d a t a  from 
t e s t  b o r i  ngs. 

- Frequency: 
C3- 

Tes t ina  Parameters: 

Object ive :  

Remarks: 

Q u a r t e r l y  f o r  one y e a r  (12 samples).  
Groundwater e l  e v a t i  on measurement 
before each sampl e. 

pH, n i t r a t e s ,  copper ,  lead, RDX,  
TNT, ammonium p i c r a t e .  

To determine i f  contaminants have 
migrated t o  the groundwater. 

N i t r a t e s  i n  t h e  s o i l  at t h i s  s i t e  
would be the s o u r c e  o f  any ground-  
water contami n a t i  on. Because the 
s i t e  i s  a c t i v e  ( d e m i l i t a r i z a t i o n  
operat ions ongoing) ,  i t  w o u l d  be 
advantageous t o  evaluate n i t r a t e  
concentrat ions i n  the soi 1. The 
recommended s o i l  sampling method  (a  
composite sampl e )  i s  an inexpens ive  
technique. The resu l t i ng  i nforma-  
t i o n  would be u s e f u l  i n  e s t i m a t i n g  
leaching ra tes  and  the p o t e n t i a l  f o r  
f u t u r e  con tamina t ion  of  the ground-  
water. I f  groundwater i s  de te rmined  
t o  be contaminated,  then add i  ti onal 
moni tor ing we1 1 s  may be requ i  r e d  t o  
es tab l i sh  the e x t e n t  o f  t h a t  con tam i -  
nat ion.  



Table 4-1 

Suuary  o f  Recmended Conf l n a t i o n  Studies 

Type o f  Sample Nmber o f  Samples Nuaber o f  
Sl  t e  *P CSRS - Ground- Groundwater 

S i te  N d e r  Coordinates Score water - Soi l  water - Sol1 Monitoring Wells Analyt ical  Parameters 

lrdnance Demi l l ta r lza t ion  S i t e  2 748-574 5 X X 12 1 composite 3 pH, n i t r a tes ,  lead, copper, RDX, 
TNT, amonium p i c ra te  , 

~ a n d f  il l Southwest o f  "F* Group 3 728-541 10 X - 12 - 3 pH, spec i f i c  conductance, t o t a l  
organic carbon, t o t a l  organic 
halogen, chlor ide,  phenols, 
n i t r a t e ,  chromium 111 & V I .  
acetone and toluene 

Land f i l l  West o f  "0" Group 4 

Land f i l l  West o f  Army Barricades 5 

pH, speclf i c  conductance, t o t a l  
o r  anic carbon t o t a l  organic 
ha ? ogen, chlor /de,  phenols, 
n i t r a te ,  chromium I11 & V1, 
acetone and toluene 

pH, spec i f i c  conductance, t o t a l  
organic carbon, t o t a l  organic 
halogen, chlor ide,  phenols, 
n i t r a te ,  chromium 111 & V I ,  
acetone and toluene 



4.1.2 S i t e  No. 3, L a n d f i l l  Southwest o f  "F" Group 

Type o f  Samples: Groundwater. 

Number o f  Moni tor ing We1 1 s: Three (one upgrad ien t ,  two down- 
gradient) .  Es t ima ted  screen d e ~ t h  
t o  be a t  l e a s t  1 6  f e e t  beiow 
surface. 

Frequency: 

T e s t i n g  Parameters: 

Object ive :  

Remarks: 

Q u a r t e r l y  for  one year  (12 samples) 
Groundwater e l  e v a t i o n  measurement 
before each sample. 

pH, s p e c i f i c  conductance, t o t a l  
organic carbon, t o t a l  organi c ha1 o- 
gen, ch lo r ine ,  phenols, n i  t r a t e ,  
chromium 111 & V I ,  z inc, lead,  
acetone, and t o 1  uene. 

To determine i f  contaminants are  
m ig ra t i ng  from t h e  l a n d f i l l  t o  the  
groundwater and i f  so, t o  what 
ex ten t  the groundwater has been 
contaminated. 

If groundwater i s  determined t o  be 
contaminated t h e n  addi t ional  moni- 
t o r i  ng we1 1 s and  t e s t i n g  parameters  
may be required. 

4.1.3 S i t e  No. 4, L a n d f i l l  West o f  "D" Group 

Type o f  Samples: Groundwater. 

Number o f  Moni tor ing We1 1s: Three (one upgrad ien t ,  two down- 
grad ient ) .  Screens should be s e t  
according t o  d a t a  from test  b o r i  ngs. 

Frequency: 

Test ing Parameters: 

Object ive: 

Remarks: 

Q u a r t e r l y  f o r  one  year (12 samples)  
Groundwater e l  e v a t  i on measurement 
be fo re  each sample. 

pH, spec i f i c  conductance, t o t a l  
organic carbon, t o t a l  organic h a l o -  
gen, ch lo r ide ,  phenol s ,  n i t r a t e ,  
chromium I11 & V I ,  zinc, l ead ,  
acetone, and t o 1  uene. 

To determine i f  po l lu tan ts  are  
m ig ra t i ng  from t h e  l a n d f i l l  i n t o  
groundwater. 

Based on r e s u l t s  o f  the i n i t i a l  
sampl i ng program, addi t ional  we1 1 s 
and parameters may be recommended. 



4.1.4 S i t e  No. 5, L a n d f i l l  West of Army Barricades 

T y p e  o f  Samples: Groundwater. 

Number o f  Moni tor ing We1 1s: Three (one u p g r a d i e n t ,  two down- 
grad ient ) .  Screens should be se t  
according t o  data f r o m  test  b o r i  ngs. 

Frequency: Q u a r t e r l y  f o r  one y e a r  (12 samples) 
Groundwater e l e v a t i o n  measurement 
before each sample. 

T e s t i n g  Parameters: pH, s p e c i f i c  conductance, t o t a l  
organic carbon, t o t a l  organic ha1 o- 
gen, phenols, n i t r a t e s ,  chromi um I11 
& I V ,  z inc ,  l e a d ,  acetone, and 
t o1  uene. 

Ob jec t i ve :  

Remarks : 

To determine i f  po l lu tan ts  are 
m ig ra t i ng  from the  l a n d f i l l  i n t o  
groundwater. 

Based on r e s u l t s  o f  the i n i t i a l  
sampl i n g  program, add i t i ona l  we1 1 s 
and parameters may be recommended. 



SECTION 5 

BACKGROUND 

GENERAL 

Naval Weapons S ta t ion  (NWS) Ear l  e i ncl  udes approximately 10,428 

acres i n  the Main Base ( in land)  area and 706 acres i n  t h e  Waterf ront  and 

Chapel H i  11 Areas. These two areas are 1 inked by a 14-mi 1 e-long government- 

owned two  lane road and two-track ra i lway.  The NWS i s  l oca ted  i n  east-cen- 

t r a l  Monmouth County between the town o f  Freehold and t h e  A t l an t i c  shore. 

The Main Base includes por t ions o f  Howell, Wall, and C o l t s  Neck Townships 

and the Borough o f  Tinton Fa l l s .  The Waterfront and Chapel H i l l  Areas i s  

located i n  Middletown Township. The NWS i s  approximately 47 m i l e s  southeast  

of New York City. (Figure 5-1). 

The mission o f  the Naval Weapons S ta t i on  i s :  t o  receive, renovate,  

maintain,  s tore ,  and issue ammunition, explosives, and expendable ordance 

mater i  a1 ; t o  provide 1 ogi s t i  c  and admin is t ra t i ve  suppo r t  t o  homeported 

ships; and t o  perform add i t i ona l  tasks as d i rec ted  by t h e  Naval Sea Systems 

Command. 

The Main Base i s  p r i m a r i l y  o r ien ted  towards mun i t i ons  operations i n -  

c lud ing  storage, hand1 i ng  and renovation, w i t h  t enan t  organizat ions i n -  

c lud ing  the Defense Property Disposal O f f i c e  (DPDO), t h e  Defense Proper ty  

Disposal precious Metals Recovery O f f i c e  (PMRO) and t h e  Mobi le  Mine Assembly 

Group (MOMAG). The Waterfront and Chapel H i l l  Area i s  oriented toward 

transshipment o f  munitions from the main base t o  t h e  homeported s h i p  o f  

Service Squadron Two (COMSERVRON TWO), the major t enan t  a t  the wa te r f ron t .  

The other major tenant a t  the wa te r f ron t  i s  the O i l  and  Hazardous M a t e r i a l s  

Simul ated Env.i ronmental Test Tank (OHMSETT) operated by the U. S. Env i  ron- 

mental P ro tec t ion  Agency. These tenant organizat ions a r e  described i n more 

d e t a i l s  i n  Section 6 .  
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The chain o f  command f o r  NWS Ear le  begins w i t h  t h e  C h i e f  o f  Naval 

Opera t i ons  (OPNAV), through the  Chief o f  Naval M a t e r i a l  (CHNAVMAT) and t h e  

Naval Sea Systems Command. The cha in  o f  command s t r u c t u r e  o f  t h e  major  

tenant ,  COMSERVRON TWO, begins w i t h  OPNAV through t h e  Commander- i n - C h i  ef of 

t h e  A t l a n t i c  F l e e t  and the  Commander, Naval Surface F o r c e  t o  t h e  Commander, 

Serv ice Group 11. 

Land use i n  t h e  area immediately su r round ing  t h e  Main Base i s  

p r i n c i p a l  l y  a g r i c u l t u r e  and vacant land, w i t h  s t r i p  d e v e l  opment of commer- 

c i a l  and r e s i d e n t i a l  land a long highways. Other l and  uses  such as chemica l  

f a c i l i t i e s  o r  o f f - s i t e  c i v i l i a n  waste d isposa l  o p e r a t i o n s  can p o t e n t i a l l y  

a f fec t  envi ronmental  qua1 i ty .  Three such f a c i  1 i t i e s  a r e  1 ocated n e a r  t h e  

southeast  corner  o f  the  main base. These s i t e s  are: (1) the Shrewsbury 

Disposal Company l a n d f i l l ,  adjacent  t o  t h e  main base s o u t h  o f  Asbury Avenue 

(Gate 29) ,  which i s  reputed t o  have rece ived  l i q u i d  i n d u s t r i a l  wastes o f  an 

unspeci f i e d  nature, (2) t he  Monmouth County Regional L a n d f  i 11, l o c a t e d  e a s t  

of the  Shrewsbury Disposal Company l a n d f  i 11 , which r e c e i v e s  municipal r e f u s e  

from a l l  of eastern Monmouth County, (3) t h e  T e d r u t h  P las t ics  Company, 

l oca ted  a t  t he  i n t e r s e c t i o n  o f  S ta te  Highways 33 and 34, a t  the s o u t h e a s t  

corner  o f  t h e  main base and f o u r  ( 4 )  C i t i e s  Service Chemicals warehouse i n  

the  same area. 

HISTORY 

Naval Weapons S t a t i o n  (NWS) E a r l e  was e s t a b l  i shed as as r e s u l t  o f  

i n v e s t i g a t i o n s  conducted by a j o i n t  board comprised of i nd i v idua ls  from t h e  

Bureau o f  Ordnance and the  Bureau o f  Yards and Docks. Long before the out -  

break o f  World War 11, bo th  serv ices  recognized the  need  f o r  an e x p l o s i v e s  

sh ipp ing f a c i l i t y  somewhere i n  the  P o r t  of New York. The Army had e s t a b l -  

i shed a board t o  survey the  harbor  area, b u t  t he  s i  t e  selected was  con- 

s idered uneconomical. The Navy board c a r r i e d  i t s  s e a r c h  fu r the r  a b r o a d  and 

located a l a r g e  area o f  swamp and f o r e s t  12 m i l e s  f rom t h e  coast. The board 

recommended t h a t  t h e  sh ipp ing f a c i l i t i e s  be l o c a t e d  on the shore,  near 

Leonardo, w i t h  the  magazines, i n d u s t r i a l  and a d m i n i s t r a t i v e  areas be ing  

located in land.  The Secretary of t h e  Navy approved the recommended l o c a t i o n  

i n  June o f  1943 and c o n s t r u c t i o n  o f  the  f a c i l i t y  began immediately. The 



depot was fo rma l l y  commissioned December 13,  1943 and was s u b s t a n t i a l l y  

completed by June 1944. The p i e r  was cons t ruc ted  i n  t h e  summer o f  1944. 

O r i g i n a l l y  planned as a  $25,000,000 f a c i l i t y ,  l o g i s t i c  c o n s i d e r a t i o n s  d i c -  

t a t e d  expansion o f  t h e  f a c i  1  i t y  t h a t  pushed the  f i n a l  c o s t  t o  $60,000,000. 

NWS Ear le was most a c t i v e  d u r i n g  World War I1 w i t h  a  l a r g e  p o r t i o n  

of t he  ammunition and explos ives used i n  t h e  European Thea t re  o f  o p e r a t i o n s  

be ing  shipped from t h i s  f a c i l i t y .  Over 731,000 t o n s  o f  ammunition were 

ou t loaded from the  depot. Dur ing March and A p r i l  o f  1944, 225,000 tons  were 

loaded t o  support t h e  Normandy Operat ion. Dur ing March 1945, 128,000 tons  

o f  ma te r i  a1 was loaded f o r  overseas shipment. 
7 

Fol lowing World War 11, a c t i v i t i e s  a t  t he  base decreased i n  r e s -  _A 

ponse t o  lessen ing  demands f o r  muni t ions.  For  example, o n l y  160,600 tons  o f  - 7 

exp los i ves  were shipped du r ing  most o f  1960. 1 

I n  1963 t h e  Bureau o f  Naval Weapons h e l d  a  conference t o  determine 

a l t e r n a t i v e  means f o r  d isposa l  o f  mun i t ions  a t  sea. As a r e s u l t  o f  t h i s  

conference the  Navy Sea Cargo Coord ina tor  r e s p o n s i b i l i t i e s  a t  NWS E a r l e  were 

expanded t o  inc lude ar rang ing  and schedu l ing  a l l  deep w a t e r  d isposa l  o f  Navy 

m a t e r i a l  handled through East Coast p o r t s .  For example, i n  1966 t h e  S.S.  

Horace Gree ly  was loaded w i t h  6,030 tons  o f  misce l laneous exp los i ves  and 

s c u t t l e d  a t  sea. I n  1967 the  S.S. E r i c  C. Gibson was l oaded  w i t h  9,000 tons  

o f  unse rv i cab le  muni t ions and s c u t t l e d .  

I n  1969 t h e  s i l v e r  rec lamat ion  d i v i s i o n  was e s t a b l i s h e d  a t  NWS 

Ear le.  They rece ived a t  t h a t  t ime 1,500,000 pounds o f  f i l m ,  10,750 pounds 

o f  b a t t e r y  c e l l  s  and 23,830 pounds o f  s i  1  ve r  bear ing  m i  s s i  1  e b a t t e r i e s .  

5.3 PHYSICAL FEATURES 

5.3.1 General 

Geographical ly  the  NWS E a r l e  l i e s  w i t h i n  t h e  Ou te r  Coastal  P l a i n  

and i s  i n  an area o f  low r e l i e f .  There a re  th ree  m a j o r  r i v e r s  d r a i n i n g  t h e  

Main Base, the  Shark R ive r ,  the Manasquan R ive r  and t h e  Swimming R iver .  



5 . 3 . 2  C l  imatology 

The NWS Ear le i s  located on Monmouth County, approximately s i x  

mi les i n 1  and from the A t l an t i c  Ocean. The area i s  charac te r i zed  by a pre- 

dom inan t l y  cont inental  c l  imate w i t h  s i g n i f i c a n t  seasonal , da i l y  and day t o  

day tempera tu re  f luc tuat ion.  High humidity occurs f requen t l y  a1 ong  the 

coast a n d  less f requent ly  i n1  and. Freezing temperatures occur i n t e r m i  t- 

t e n t l y  from October t o  Ap r i l .  The average f i r s t  f r o s t  occu rs  on October  17 

and the average l a s t  f r o s t  occurs on A p r i l  24, a] l o w i n g  for an average 

growing season o f  198 days. The average annual p r e c i p i t a t i o n  i s  44.67 

inches a t  Long Branch and 41.82 inches a t  Newark. The mean annual tempera- 

t u r e  i s  56.Z°F a t  Long Branch and 53.8OF 

average temperature are 62.4OF and 45. Z°F 

Because o f  i t s  loca t ion  near 

subject  t o  eas te r l y  storms throughout 1 

h igh t i d e s  and f lood ing  and t o  t r o p i c a l  

the coast .  The w in te r  i s  character ized 

a t  Newark. The maximum and minimum 

respect ively.  (Tab1 e 5-1) 

the coas t l i ne ,  Monmouth County  i s  

ate summer and e a r l y  f a l l  caus ing 

hurr icanes t h a t  per iod ica l  1 y sweep 

by storms t h a t  move along t h e  east- 

ern seaboard. These storms from the  nor th  b r i ng  h i g h  winds and p r e c i p i -  

t a t i o n  i n  the form of snow, i ce  p e l l e t s ,  o r  ra in .  However, the snow i s  

seldom prolonged o r  heavy. 

Spring i s  a per iod of con t ras t ing  weather, p a r t i c u l a r l y  d u r i  ng 

Ap r i l .  Spr ing and autumn are per iods o f  f r o s t .  Summer i s  warm a n d  humid 

w i t h  o ~ ~ a s i o r l a l  showers and thunderstorms. Ground f o g  i s  a major weather 

problem i n  the summer, espec ia l l y  dur ing  the e a r l y  mo rn ing  hours.. Autumn i s  

a season of comfortable temperatures and genera l ly  p l e a s a n t  weather. 

Wind i s  h i gh l y  va r iab le  i n  the area o f  NWS Earle. D u r i n g  the 

win ter  and ea r l y  spr ing the dominant winds are from t h e  northwest. Dur ing 

the spr ing and summer, onshore winds predominate. 

While the c l imate o f  a la rge  area i n  and a round  NWS Ear le can be 

described general l y ,  the microcl  imates, o r  c l  imates i n  sma l l  s i t e s  o r  areas, 

may d i f f e r  from the general c l ima te  of the area. For example, temperature, 

wind ve loc i t y ,  1 i g h t ,  and humidity on the f l oo rs  o f  cedar  swamp forests a r e  



TABLE 5-1 

Month 

January 
February 
March 
A p r i l  
Hay 
June 

Average Monthly 
Temperature (OF ) 

J u l y  
pugust 
September 65.9 
October 55.4 
November 44.2 
December 34.2 

Honthly and Annual A i r  Temperature and Precepi t a t i o n  a t  
Long Branch and Newark, New Jersey 

Long Branch (1908-1930) 

Average Monthly Average Monthly Lowest 
Precepi t a t i o n  ( inches) Snowfal l  (inches) Temperature (OF) 

Highest 
Temperature (OF) 

Average Annual 51.5 

Newark (1936-1975) 

Average Monthly Average Monthly Average Monthly Lowest Average Highest Avera e 
Temperature (OF) Precepi t a t  i o n  ( inches) Snowfall (inches) Temperature (OF) Temperature ('F) 

January 
February 
March 
Apr i  1 
May 
June 
J u l y  
August 
September 
October 
November 
December 

Average Annual 53.8  41.82 27.6 



q u i t e  d i f f e r e n t  from the  cond i t i ons  a t  t he  canopy. The re fo re ,  p l a n t s  and 

animals t h a t  may no t  seem s u i t e d  f o r  the  general c l i m a t e  may i n d e e d  be 

present ,  b u t  a re  r e s t r i c t e d  t o  the  mic roc l imate  c r e a t e d  by the unusual  

e n v i r o n m e n t a l  cond i t i ons  o f  a  s p e c i f i c  l o c a t i o n .  

For  model i ng purposes, t h e  annual peak da i  l y  r a i  n f a l  1  (1-year 24- hour)  

i s  g r e a t e r  than 2.5 inches (U. S. Department o f  Commerce, 1963) .  

5.3.3 Topography 

The NWS Ear le  Main Base i s  l o c a t e d  w i t h i n  t h e  O u t e r  Coastal P l a i n  

which i s  cha rac te r i zed  by g e n t l y  r o l l i n g  lands and l o w  h i l l s .  With r e g a r d  

t o  . t h e  s i t e  i t s e l f ,  f o r  the most p a r t  t h e  Main Base i s  r e l a t i v e l y  f l a t ,  

except f o r  t h e  Hominy H i l l s ,  a  low s e r i e s  o f  h i l l s  t r a v e r s i n g  the c e n t r a l  

p o r t i o n  o f  t h e  f a c i l i t y .  The h i l l s  have an average summit  e leva t i on  o f  200 

f e e t  above mean sea l e v e l  (msl) and t h e  h ighes t  p o i n t  i s  307 feet m s l  . The 

lowest  e l e v a t i o n  i s  s l i g h t l y  l e s s  than 100 f e e t  msl. 

The Main Base conta ins  t h r e e  main dra inage bas ins  and s e v e r a l  

smal le r  subbasins. The no r the rn  ha1 f o f  t h e  Main Base d r a i n s  t o  t h e  Swimm- 

i n g  R i v e r ,  e i t h e r  through Mine Brook, Hockhockson Brook, o r  p ine  Brook. The 

southwestern p o r t i o n  o f  the Main Base d r a i n s  t o  t h e  Manasquan R i v e r  v i a  

e i t h e r  Marsh Bog Brook o r  Mingamahone Brook. The s o u t h e a s t  corner o f  t h e  

Main Base d r a i n s  t o  t h e  Shark River .  

The Water f ron t  Area 1  i e s  w i t h i n  t h e  I n n e r  C o a s t a l  P la in ( 1  o c a l  l y  

r e f e r r e d  t o  as the  Bayshore Lowland). S lugg ish  streams d r a i n  northward i n t o  

Rar i  t a n  Bay and Sandy Hook Bay. 

The Chapel Hi1 1 Area of NWS E a r l e  (about 200 f e e t  msl) i s  a  por -  

t i o n  of t h e  Highland-Mt. Pleasant  H i l l s ,  a  s e r i e s  o f  prominent  h i 1  1 s  t h a t  

form the  dra inage d i v i d e  between t h e  I n n e r  and Ou te r  Coastal  P l a i n .  As 

such, t h i s  area has the  most v a r i a b l e  r e l i e f  o f  any p o r t i o n  o f  NWS E a r l e .  

Headwaters of  Compton Creek, Ware Creek and Wagner Creek  d r a i n  t o  R a r i t a n  

Bay from the  west, n o r t h  and e a s t  p a r t s  o f  Chapel H i1  1, r e s p e c t i v e l y .  



5.3.4 Geology 

5.3.4.1 General 

NWS Ear le l i e s  i n  the  A t l a n t i c  Coastal P l a i n  w h i c h  was formed over  

t h e  l a s t  170-200 m i l l i o n  years as a  r e s u l t  o f  d e p o s i t i o n a l  and e r o s i o n a l  

processes. I n  general,  the  p l a i n  i s  composed o f  a  wedge-shaped s e r i e s  of  

unconso l i da ted  l aye rs  o f  sands, c lays ,  and mar ls  on a  g e n t l y  southeastward 

d ipp ing  bedrock sur face (80 t o  100 ft. per  m i l e )  wh ich  i s  1300 t o  6000 f t .  

below t h e  ground surface. These l a y e r s  extend seaward t o  the  submerged 
w 

c o n t i n e n t a l  s h e l f .  The d i p  of the  unconsol idated beds decreases upward i n  7 

t h e  s e c t i o n  t o  about 10 ft. pe r  m i l e  a t  t h e  Kirkwood Formation-Cohansey Sand .b 

contac t .  \ 

_1 

The o ldes t  sediments of t h e  Coastal P l a i n  a r e  Cretaceous Age and 

were depos i ted  more than 200 m i l l i o n  years  ago. Subsequent t o  t h a t  deposi-  

t i o n ,  mu1 t i p l e  sea 1  eve1 t ransgress ions  and regress ions  d e p o s i t e d  and shaped 

t h e  younger sediments. The Cohansey Sand was l a i d  down d u r i n g  t h e  l a s t  

major t ransg ress ion  and was exposed some f i v e  m i l l  i o n  y e a r s  ago, a t  which 

t ime  t h e  present  topography began t o  form. Minor t r a n s g r e s s i o n s  d u r i n g  t h e  

P le i s tocene  g l a c i a t i o n  r e s u l t e d  i n  some a d d i t i o n a l  d e p o s i t s  a t  t h e  lower  

e leva t i ons .  Table 5-2 presents the  sequence o f  Coasta l  P l a i n  u n i t s .  F i g u r e  

5-2 shows the  s u r f i c i a l  d i s t r i b u t i o n  o f  these u n i t s  i n  Monmouth County. 

F igu re  5-2 a l so  shows the  l o c a t i o n  o f  a  nor thwest -southeast  geo log ic  s e c t i o n  

th rough Monmouth County F i g u r e  5-3. 

5.3.4.2 Main Base 

A t  t he  Main Base, t h e  o l d e s t ,  deepest and t h i c k e s t  unconso l ida ted  

subsurface u n i t s  a re  the  Rar i t an  and Magothy Format ion.  Those two u n i t s  

range i n  th ickness from 600 t o  2000 f t .  and the  Magothy Format ion  i s  charac- 

t e r i s t i c a l l y  a  micaceous, f i ne -g ra ined ,  l i g n i t i c  sand i n t e r b e d d e d  w i t h  c l a y s  

w h i l e  the  Rar i t an  Formation i s  usual l y  a  l e n t i c u l a r ,  1 i g h t - c o l o r e d ,  medium 

t o  coarse-gra i  ned, subangul a r ,  and a r k o s i c  qua r t z  sand  i nterbedded w i t h  

v a r i c o l o r e d  k a o l i n i t i c  c lays .  I n  d r i l l e r ' s  l ogs  these f o r m a t i o n s  a r e  usua l -  

l y  descr ibed as a  se r ies  o f  sand-si 1  t -sand beds. 



St ra t i g raph i c  Ihi t s  o f  - the l lo r thern  -- A t l a n t i c  Coastal P l a i n  o f  !lev Jersey . - 

Marlmum 
M c k n e n  

t r a  Sptem h ie Famallon ( l l )  L l l h d q y  

Cenomtc Qwlcrnary Ildwcll Rrccnl AUwlum 50 Said, sill. and black mud. 

0 10 55 
~ n l l l t m  Beach rand and gravel I n d ,  qar tz ,  Ilml-eolnrcd, mmiium-g~aind, p.hl)ly. 
yrs. npo 

Plctstorcn C a p  May Formation 

pensauken ~orma~ ion '  

I W ~ e I o n  Formation 

60 Ssnd, gmrlz. lighl-colored, I~ctcroycncout, 
clayey, pcbhly, glnunnitic. 

60 firavcl. gunrlz. Iighl-colored. randy. 

10 Sunct, gutrtr,  Ilghl-colored, tncdiu~tt- l o  course-pnlrtetl. 
pc?lJ~iy; local clay I d s .  

1 4  Smnd, g u r t r ,  gray l o  lun, very flne lo  medium-grained 
micaccoca, and dark-colored dislomaccom ciny. 

Shuk River Marl I00 Smnd, qunrtz end gnlueonlle, gray. hrown. mnd green, line- 
l o  comrsc-qalnecl, clayey, nnd green silly and smdy clny. 

Rmeocar Ma~ lqumn Formation 

~ inrcn lown ~ o r m a t i m  I30 Smnd, gunrlz, gray and green, fine- l o  coarse-grained. 
glauconltle, and brown clayey, very foeiillerocrr, 
gleucmile and qumrlz cmlcarenlle. 

Hornentom Sand 100 Snnd. glauconlto, grwn, medium- to ~u r re -pa ined ,  clayey. 

>lcrotoie Cre laeew Upp.r C n t a c e a r  Mmnoulh Tinlon Sand and 135 Send, gunrlz and glaucmite, hrown and gray, line- l o  
65-12) (imup Red Ilsnk Send uwllddad coano-gralned, clayey, mlcnccom. 
ntillmn 
yrr. ego 

PnCambrlan 
600 mi l l lm - 4.5 blUlm 
yn. ago 

Naverink Formallon 45 Sand, glaucmile and quarlz, green, black, and brown. 
mcdlum- to coane-grmlncd. clayey. 

Mount Leve l  Sand 15 Sand, qumrlz, brown and gray, fine- l o  coarse-grslned, 
glauconltlc. 

Malawan Wenonah Pama l im 15 Sand. qumrtz, gran and brown, very line to fine-greincd. 
Omw g ~ ~ u c m ~ t ~ c .  micaceoca. 

Mushall tom Pama l lm 50 Snnd, W r t z  and glauconlle, gray and Meck, very tine to 
medlum-pined, very clayey. 

Engllrhtown Pwmr t lm I50 Sad, gunrtz, tmn a d  pay,  flnc- l o  medium-grainedi 
local clay beds. 

Wwdbury Clay 60t Clay, gray and Mack, mlcaceoca. 

MerchantdUe P ~ m a l l m  60, Clay. gray mnd blmck. mic~ceola gle~~CfIiIiC, silty; 
locally very f ine-grmid quartz and glmuconilc sand. 

Magothy Formation 115 &nd, qur tz ,  light-gray, line-gralned. and dark-gray 
l l p l l l c  clay. 

R u l t r n  Potmalion 400 Sand, q w t z ,  Ilght-colored, line- l o  corrsc-pui~~cd, 
pebbly, arkoslc, and red, idule, n n l  varicgmlcd cbty. 

Precambrian mnd cmrly Pnleo7aic cryrtallinc rucks - 
t~~clamorphic schisl and g ~ w i u ;  lorully f r iuwic  h~trnl l .  
satrhlonc, nnd rlule. 

Source: 11) Modttied after Saber. 1165. Table 1. 
(2) Age 01 Pensaukcn Fama l lm now +berod tale Miocene. 
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The Merchan tv i l l e  Formation and Woodbury C l a y  u n i t  ranges i n  

t h i ckness  from 160 ft. a t  Lakehurst t o  250 f t .  a long t h e  coast.  The Mer- 

c h a n t v i l l e  Formation i s  a b lack  o r  da rk  green f o s s i l i f e r o u s ,  g l a u c o n i t i c  

micaceous c l a y ,  s i l t ,  o r  sandy c l a y  which i s  l o c a l l y  i ndu ra ted  and t h e  

Woodbury C lay  i s  c h a r a c t e r i s t i c a l l y  a 50 t o  130 ft. t h i c k  dark-gray o r  b l a c k  

non-glauconi  t i c ,  1  i g n i  t i c ,  f o s s i  1  i f e r o u s  b locky  c l a y  c o n t a i n i n g  i nterbedded 

wh i te  sand lenses. 

The Engl ishtown Formation i s  a gray micaceous quar tz  sand t h a t  

weathers wh i te ,  ye l low,  o r  brown which grades downdip i n t o  a c l a y e y  1 i t h o -  
X 

l ogy  resembl ing  the o v e r l y i n g  Marshal l town Formation a n d  u n d e r l y i n g  Woodbury 

Formation. 

The Marshal l town Formation i s  t y p i c a l l y  30 ft. t h i c k  and v a r i e s  i n  --l 

l i t h o l o g y  from a b l a c k  sandy micaceous g laucon i te  c l a y  t o  a c l a y e y  green i 

sand. The fo rmat ion  d ips  southeast a t  37 f e e t  per  m i l e  and coarsens some- 

what i n t o  c layey  s i l t s  and sands s i m i l a r  t o  t he  o v e r l y i n g  Wenonah Format ion 

and Mount Laure l  Sand. 

< The Wenonah Formation and Mount Laurel  sand u n i t  ranges f rom 60 t o  

100 f t .  t h i c k  bu t  t h i n s  downdip t o  about 15 f t .  a l o n g  the  coas t .  The 

Wenonah Formation i s  t y p i c a l l y  a s i  1  t t o  medium-grained, ye1 low micaceous, 

and c h l o r i t i c  sand w i t h  l o c a l  beds o f  t h i n  b lack  c l a y s  and i ndu ra ted  f e r r u -  

ginous sandstone. L i g n i t e  arid t races  o f  g laucon i te  a r e  present .  The f o r -  

mat ion grades,upwards i n t o  a l i t h o l o g y  s i m i l a r  t o  t h e  Mount Laurel  sands; a 

g l  auconi t i c ,  f i n e  t o  coarse-grai  ned q u a r t z  sand h a v i  n g  a sa l  t-and-pepper 

appearance which i s  1 ocal  l y  semi- i  ndurated, dense, and compacted. 

The Navesink Formation reaches a maximum t h i c k n e s s  o f  100 f t .  and 

i s  a greenish-b lack,  semi-consol idated, green sand m a r l  c o n s i s t i n g  predo- 

m inan t l y  o f  f i n e  t o  coarse-grained, rounded g l a u c o n i  t e  and some q u a r t z  

g r a i n s  w i t h  i n t e r s t i c e s  f i l l e d  w i t h  f i n e l y  d i v i d e d  g laucon i  t e ,  c a l c i  um 

carbonate, and c lay .  

The Red Bank Sand, w i t h  th icknesses up t o  140 ft. c o n s i s t s  o f  an 

upper member o f  y e l l o w  o r  reddish-brown, medium t o  coarse-gra ined,  micaceous 



sand c o n t a i n i n g  p a r t l y  p y r i t i z e d  l i g n i t e  and a lower d a r k  g r a y  c1aye.y member 

composed o f  a  clayey, micaceous, foss i  1  i fe rous ,  g l a u c o n i t e  sand o r  sandy 

c lay .  

Y 
1 The Hornerstown Sand, the basal Te r t i a r y  f o rma t i on  i n  Monmouth 

County, i s a massive green semi-consol idated medi urn t o  coarse-grained, 

glauconi t e  sand, s i  1  t, and c lay  conta in ing interbedded sha le  layers .  The 

sand t h i ckness  and 1 i tho logy  var ies  l i t t l e  downdip w i t h  t h e  u n i t  ma in ta in ing  

a  t h i ckness  o f  30 t o  50 ft. 

f/ The Vincentown Formation ranges i n  th ickness from a f e w  f e e t .  a t  
the eroded outcrop areas i n  Monmouth. County t o  more t h a n  190 ft, i n  the 

subsurface along the coast. There are two d i s t i n c t  members. The lower 

member i s  a  glauconite and quartz sand fac ies  o v e r l a i n  b y  the upper member 

which i s  a  l ime sand fac ies  composed o f  sand-sized fragments o f  bryozoa, 

echinoids , and cora l  t h a t  are l o c a l l y  indurated i n t o  1  imestone lenses seve- 

r a l  inches th ick .  

3 The Manasquan Formation va r ies  i n  thickness f r om several f e e t  i n  

the outcrop area t o  more than 200 f t .  i n  the subsurface a l o n g  t h e  New Jersey 

Coast. A lower member ranges from g laucon i t i c  sand t o  clayey g l a u c o n i t i c  

quartz sand whi le  the upper member ranges from a f i ne -g ra i ned  sand o r  c lay  

t o  a  g l a u c o n i t i c  quartz sand, s i l t ,  and c lay .  

2- The Kirkwood Formation ranges i n  th ickness fo rm 50 f t .  i n  the 

outcrop area t o  800 ft. along the coast. The f o r m a t i o n  i s  composed o f  a  

lower member o f  dark-brown, pebbly, 1  i g n i t i c ,  micaceous , i lmenitic, f i ne t o  

very f i ne-grai ned quartz sand and s  i 1 t conta in ing some f i ne-grained g l  auco- 

n i t e  ove r l a i n  by an upper member o f  l i gh t -g ray  t o  yellow-brown micaceous 

i l m e n i t i c ,  1  i g n i t i c ,  very f i n e  t o  f ine-gra ined quar tz  sand. The f o rma t i on  

grades from a predominance o f  s i l t  and f ine-gra ined sand facies u p d i p  t o  

t h i c k  c lays and shoestring-sand beds along the coast. 

1 The Cohansey Sand i s  a  widespread s u r f i c i a l  depos i t  i n  sou thern  

Monmouth County. The formation i s  c h a r a c t e r i s t i c a l  l y  a yellowish-brown, 

un foss i l i f e rous ,  c r o s s - s t r a t i f i e d ,  pebbly, i l m e n i t i c  f i n e  t o  very coarse-  

grained quartz sand t ha t  i s  l o c a l l y  cemented w i t h  i r o n  ox ide.  White, dark 



gray ,  and r e d  k a o l i n i t i c  c lays  are in terbedded w i t h  t h e  sands b u t  i n d i v i d u a l  

beds are d i f f i c u l t  t o  t r a c e  because the  sands and c l a y s  a r e  l e n t i c u l a r  and 

d i s c o n t i n o u s .  Several sequences a r e  u s u a l l y  found a t  any  one s i t e  w i t h  t h e  

c l a y  beds u s u a l l y  being 8 t o  10 ft. t h i c k  b u t  o c c a s i o n a l l y  reach ing  t h i c k -  

nesses t o  30 ft. 

The Holocene Ser ies a t  t h e  Main Base c o n s i s t s  l a r g e l y  o f  t h i c k  

h i g h l y  o r g a n i c  s i l t  and c l a y  i n  t h e  swamps and r e c e n t l y  depos i ted  stream 

sands and g r a v e l  s. 

The nearest  deep w e l l  t o  t h e  Main Base i s  l o c a t e d  approx imte ly  1..5 

m i l e s  n o r t h w e s t  o f  t h e  f a c i l i t y .  An i n t e r p r e t a t i o n  o f  t h e  d r i l l e r s  l o g  i s  

conta ined on Table 5-3. Whi le t h i s  w e l l  does n o t  i n t e r s e c t  T e r t i a r y  de- 

p o s i t s  o n  t h e  Main Base, i t  does g i v e  a  f a i r  r e p r e s e n t a t i o n  o f  t h e  depth t o  

t h e  v a r i o u s  Cretaceous unconsol i d a t e d  u n i t s .  

I n  a d d i t i o n  t o  the  deep we1 1  data, sha l low s o i  1  b o r i n g  data i s  

a l s o  a v a i l a b l e  f o r  a  p o r t i o n  o f  t h e  Main Base. The b o r i n g s  were i n s t a l l e d  

d u r i n g  t h e  l a t e  sp r ing  and e a r l y  summer o f  1978 i n  t h e  v i c i n i t y  o f  the  "F" 

Group magazines. Borings ranged f rom a  depth o f  15 t o  70 f t .  The subsur- 

face c o n d i t i o n s  t o  a  depth o f  70 f t .  i n  t he  area o f  t h e  "F" Group Magazines 

was d i v i d e d  i n t o  f o u r  u n i t s  based on these bor ings.  They are: 1) near 

surface zone o f  coarse t o  f i n e  sand w i t h  t r a c e  f i n e  g r a v e l  t h a t  averages 

about 7 f e e t  t h i c k ;  2) an under l y ing  zone o f  f i n e  sand,  w i t h  occasional  

c layey s i l t  l aye rs  near the  base; 3) below t h i s  i s  a  zone o f  in te rbedded 

c layey  s i l t  and s i l t y  c l a y  w i t h  t r a c e  f i n e  sand; and 4) t h e  deepest s t r a t a  

i d e n t i f i e d  was encountered below e l e v a t i o n  97 f e e t  and t h e  m a t e r i a l s  u s u a l l y  

cons i s ted  of  s i l t y  f i n e  sand t o  f i n e  sand w i t h  t r a c e  s i l t .  S u r f i c i a l  geo l -  

ogy of  t h e  Main Base i s  shown on F igu re  5-4. 

5.3.4.3 Chapel Hi1 1  and Water f ron t  Area 

This area i s  under la in  by Cretaceous f o r m a t i o n s  which are  f rom 

o l d e s t  t o  youngest: Rar i  tan/Magothy Formation; M e r c h a n t v i  1  l e  Formation; 

Marshal l town Formation; Wenonah Format ion;  Mount L a u r e l  Sand; Navesink 

Formation; and t h e  Red Bank Sand. 



Formati  o n  

TABLE 5-3 

Log o f  We1 1 1 . 5  M i l es  Northwest o f  NWS E a r l  e-Main Base 

Crg taceous:  
Sand ,  brown, c layey,  g l a u c o n i t i c  
Sand ,  brown, c layey,  indurated,  g lauconi  t i c  

Red Bank Sand: 
Sand, redd i  sh-brown, f i n e  t o  coarse 
Sand,  greeni  sh-gray , f i n e  t o  medi um 

Navesink Formation: 
Clay (?),  gray, sandy, g l a u c o n i t i c ,  

v e r y  f o s s i  1 i ferous 
C l  ay, greenish-gray , very g laucon i  t i c  

Wenonah Format ion  and Mount Laurel  Sand: 
Sand, f i n e  , m i  caceous , c 1 ayey 
Sand, and c lay ,  gray, f i n e  
Sand, gray, f i n e ,  c layey micaceous 

and  g l a u c o n i t i c  

Wenonah ( ? )  Formation: 
C l a y ,  gray,  conta ins  t h i n  laminae o f  f i n e  sand 
C l  a y  , gray,  sandy 
C l  a y  , .gray, sandy, micaceous 

Marshal 1 town Formation: 
C lay ,  gray,  conta ins  t h i n  
C lay ,  sandy, conta ins  she 

Engl i sh town  (?)  Formation: 
C l a y  and sand. Sand i s  f 

laminae o f  f i n e  sand 
11 f r a g m e n t s  

i n e  and micaceous 

Engl i sh town Formation: 
Sand, gray, very  f i n e  t o  medium, s l i g h t l y  c layey  

Engl ishtown (?) Formation: 
Clay,  s l i g h t l y  sandy 

Woodbury C l  ay : 
Clay, gray,  micaceous, con ta ins  she1 1 fragments 
Clay, greeni  sh-gray , micaceous 

Merchantvi  1 l e  Formation: 
Sand, gray,  f i n e ,  conta ins  p y r i t e  and 1 imon i te  
Clay, greenish-gray, sandy, micaceous, 

s l i g h t l y  f o s s i  1 i f e r o u s  
Clay, g reen i  sh-gray 

Thickness 

10 
15 

35 
65 

35 
5 

35 
10 

30 

5  
15  
20 

2 0 
10 

20 

2 0 

50 

5 0 
24 

6 

4 0 
3 0 



TABLE 5-3 ( con t . )  

Formati on 

Loa o f  We1 1 1 . 5  Mi les  Northwest o f  NWS Ear le -Main  Base 

Merchantvi  1  l e  ( ? )  Formation: 
C lay ,  greenish-gray, s l i g h t l y  sandy, 

g l  a u c o n i t i c  and f o s s i l  i f e r o u s  

Magothy Formation: 
C lay ,  gray, sandy 40 610 
Sand and c l a y  i n  a1 t e r n a t i n g  l a y e r s ;  sand 

i s  f i ne ,  gray, and micaceous 2 0  630 
Sand, 1  i g h t  gray, very f i n e  20 650 T 

Sand and c lay ,  interbedded; sand i s  gray, 
v e r y  f i n e  and micaceous 30  680 _1 
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S o i  1 s 

5.3.5.1 General 

S o i l s  i n  the v i c i n i t y  o f  the NWS Earle f a c i l i t i e s  are numerous and 

extremely va r iab le .  The USDA So i l  Conservation Service (SCS) recognizes 43 

ser ies  of s o i l  represented by 114 subtypes w i t h i n  Monmouth County. More 

than hal f  o f  these occur w i t h i n  the boundaries o f  NWS Ear le .  

The d i f f e r e n t  s o i l  ser ies a re  determined p r i m a r i l y  by these fac- 

to rs :  t h e  geologic sediment o r  "parent  mater ia l "  f rom which the s o i l  i s  

derived, t h e  l oca t i on  o f  the s o i l  on the  slope o f  the h i l l ,  and the l e v e l  of - 7 

the  water tab le .  I n  general, the s o i l s  are d i s t r i b u t e d  i n  northeast-south- A 

west t r e n d i n g  b e l t s  re la ted  t o  the l o c a l  physiographic f e a t u r e s  and under ly-  3 

i n g  geo log ic  formations. 1 

S o i l s  of p a r t i c u l a r  i n t e r e s t  a t  NWS Earle a r e  t h e  ac id  s o i l s  and 

the  poor ly-drained so i l s .  The s o i l  a c i d i t y  i s  a t t r i b u t e d  t o  the p y r i t e  o r  

1 i g n i t e  der i ved  from the parent mater ia ls .  Through exposure t o  a i r  and 

water, t h e  p y r i t e / l i g n i t e - r i c h  s o i l s  ox id ize ,  producing s u l f u r i c  ac id ,  which 

has cor ros ive  q u a l i t i e s  t ha t  can adversely a f f e c t  f i s h  and p l a n t  l i f e .  

Black a c i d  s o i l s  have been detected by the SCS w i t h i n  several  f e e t  o f  t he  

surface a t  over 60 locat ions i n  Monmouth County. The a c i d  s o i l s  seem t o  be 

common i n ,  bu t  no t  confined to ,  exposure areas o f  the Engl ishtown, Marshal l- 

town, Kirkwood, Mount Laurel-and Wenonah Formations, and t h e  Red Bank Sands, 

Navesink Formation, Hornerstown Sand and Woodbury Clay. A l l  o f  these u n i t s  

contain vary ing amounts of p y r i t e  and l i g n i t e .  

Poorly-drained so i  1s are associated w i t h  stream and r i v e r  f l o o d  

p l a i ns  and low- ly ing wetland areas, inc lud ing  f reshwater swamps and s a l t  

water marshes. Soi 1 s i n  these areas a re  t y p i c a l  l y  unconsol idated, organic-  

r i c h  sands, s i l t s  and c lays which a re  suscept ib le t o  b o t h  t i d a l  o r  stream 

f lood ing and t o  sett lement under loading.  



A general ized s o i l  map f o r  the  Main Base i s  presented i n  F igure  

5-5. As no ted  from t h i s  map, the most abundant s o i l  s e r i e s  occuring a t  the 

Main Base a re  the Lakewood, Lakehurst, Leon and S t .  Johns s o i l  s e r i e s .  

Add i t i ona l  s o i l  ser ies  occur ing are the  Keyport, Keansbury , A1 l u v i a l  s o i  1 s ,  

Freehold, Johnson, Cranberry bogs, deep muck s o i l s  and t h e  Evesboro s e r i e s .  

P roper t ies  o f  these s o i l s  and others t h a t  on ly  occur t o  a  minor degree are 

l i s t e d  i n  Tab le  5-4. 

The Lakewood, Lakehurst, Leon and S t .  Johns S o i l  se r i es  vary 

s i g n i f i c a n t l y .  The Lakewood ser ies  are  t y p i c a l l y  we1 1 d r a i n e d  sandy s o i  1s. 

The Lakehurst  ser ies  ranges from sand t o  f i n e  sand, i s  nearly l e v e l  t o  

gen t l y  s l op ing ,  bu t  drainage var ies  depending on t opog raph i c  loca t ion .  The 

Leon s e r i e s  conta in  more f i n e  p a r t i c l e s  than the p r e v i o u s  two s e r i e s ,  a re  

near l y  l e v e l  and are poor l y  drained. T y p i c a l l y  they occur i n  depressional  

areas and broad f l a t s .  The S t .  Johns ser ies  i s  f r e q u e n t l y  flooded , n e a r l y  

l e v e l  and very poor l y  drained s o i l  occur ing on f l o o d  p l a i n s  ad jacen t  t o  

l a rge  streams and swampy areas. 

The remaining s o i l s  a re  r e s t r i c t e d  t o  deep marshy areas, d i s t u r b e d  

areas, man-made land, and the f l ood  p l a i n s  d i r e c t l y  a d j a c e n t  to  streams. 

Also, b lack  h i g h l y  a c i d  s o i l s  have been exposed by c o n s t r u c t i o n  a c t i v i t i e s  

a t  var ious depths on the Main Base. The a c i d i t y  appears t o  be re1 a t e d  t o  

the Kirkwood 1 i g n i t i c  c lays under ly ing these areas. 

5 .3 .5 .3  Waterfront and Chapel H i  11 Area 

The Water f ront  area has been a1 t e red  subs tan t i  a1 l y  by deve 1 opment 

and f i l l i n g  i n  of marsh areas. The b u i l d i n g  complex occup ies  o r i g i n a l  h i gh  

ground whi le  the t r e s t l e  area near the  shore was f o r m e r l y  a  t i d a l  marsh. 

Several closed san i t a r y  l a n d f i  11 s  are  a l s o  present. 

The t i d a l  marsh s o i l s  cons i s t  of s o f t  o rgan ic  r i c h  s i l t ,  sand and 

c l ay .  Beach sand occurs i n  patches along the bay shore  and s i l t  loam and 

loamy sand are present i n  areas south and east  of  the w a t e r f r o n t  p ie r  a r e a .  
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Figure 5-5  

Generalized So i l  Map 

Map Number S o i l  Series 

Lakewood Sand o r  Fine Sand 

Lakewood Sand o r  Fine Sand 

Leon Loamy Sand o r  Loamy F i n e  Sand 

S t .  Johns S i l t  Loam o r  Loamy Sand 

Keyport S i  1 t Loan; F ine and  Loam or Sandy Loam 

Keansburg S i l t  Loam 

A l l u v i a l  S o i l s  

Freehold Sand Loan o r  Loamy Sand 

Johnson Sand, S i l t  and C l a y  (Flood P l a i n s )  

Manalapan S i  1 t Loam 

Made Land 

Cranberry Bog 

Deep Muck 

Evesboro Sand; Sandy Loam o r  Loamy Sand 

Sassafras Ser ies 

Monmouth Loam; Sandy Loam o r  Loamy Sand 

Tuxedo Loamy Sand 

C o l l  i n t o n  S i l t  Loam o r  Loamy Sand 

E l  k ton Ser ies 

Shallow Muck 



TABLE 5-4 

Selected Soil Properties - NWS Earle 

Welncss Sensocutlly Streom/Ti+l 
Soil 

Locnlial 
(Naltuel, Flood5 

llydrologlc Erodibilily Orgenie Reaction 

Pcrmenbility3 
High Welcrq 

Grollp6 Factor’ 
Conlent 

Sod Scrims ----- I&uhwgc)- Tublc (It) >lnuwd (16) (Pd Comrneiits - 

(:olemaulown MS Poorly Gained Slow O-l DD 0.43 2-3 3.5-5 

MS, Cl1 

MS, CII 

MS 

CII 

Well drained 

Very poorly 
drhed 

Moderrle lo 5* 
moderately slow 

Modernle Al rlrrscs 

OccrGxml 
(slreum) 

Noue bream) II 

D 

B 

B 

D 

A 

B 

II 

A 

0 

11 

D 

D 

I) 

C 

D 

0.28 0.5-J 4.54 

Frc&~old 

(‘alto Neck 

Ilowell MS 

EVCllufO MS, WF 

IilCJ MS, WF 

Stbsufruz 

I.ukcwood 

I.nkehursl 

\IrlUII (I.COll) 

Ikl.rylllllo 

(3. Jolws) 

E eyport 

MS. Cl1 

MS 

his 

MS 

MS 

MS, WF 

MS. wt 

MS 

hlS Poorly clruincd hlodcrule O-I Frequent Lstreem) 

Well drnined Moderule 5t 

Well &nlned Modermtc to * 6 
moderately rapid 

WeU to m&r- Slow II-5 
l tely well la‘rhK4d 

Exresstvely Rapid to modermta S* 

dralned 

Modervlely well Slow to rapid lb-4 
to well ctrined 

Well drained Modercrte to 

moderutoly slow 

hlodcralely well Ratbid tl-4 
lo sotnewhnl 
poorly druiocd 

Poorly druincd- Rul’id O-I 

Very poorly . Modcralcly rapid Al surface 
druincd 

Modcrrllcly well Slow II-21 
clrlllllctl 

Poorly drluctcd Slow O-l 

Modcrulcly well Slow II-3 

druillccl 

None lo common 
(streum) 

Noue 

None 

None 

NWU 

None 

NCIW 

None 

Nate 

Seldom (sIream) 

Scld011~ or occnsiunally 
(slreum end IirJul) 

None 

NOIIC to slight (stream) 

NOW! 

NA 2-5 

0.20-0.28 

0,.26l 

0.43 

0.5-J 4.5-5 

0.5-2 3.6-S 

2-4 

0.17 O-1 

0.17 O-l 

0.28 0.5-2 

0.17 o-1 

0.17 o-1 

tJ.17 

0.17 

“3-8 

3-6 

0.43 2-4 

0.43 2-4 

0.2&0.32 0.5-2 

NA 2-4 

4.5-5 

4.5-5 

3.5-5 

hlremely acid (pll l-3) 
when exposed lo oxidtllion 

4-5 

4.5-5 

3.5-S 

3.5-5 

3.5-1.5 

3.543 

J-5 

4-3 

4-j 

4.5-5 

Sevcrc Crobl IICIIVLY 



TABLE 5-4 (cont.) 

Selected Soil Properties - MWS Earle 

------__-- ---. Tuhlc_lJO Ilax& Gr0lg I:ll~10r7 (‘6) @I? COillIllClllS ____-------- 

Very poorly 
drumcd 

HapId o-3 I:rcqucnl &cum) I) 

Very Ircqucnl (stream) D 

NA Variable Variable 

2u-60 4.5-5.5 

0.5 6.6-1.3 

S-26 6.6-7.3 

law- 4-5 
vuriublc 

Vurilbblc Vuriuble 

l’i+lul Mtrrbh 

I’111 land 

.%mlnry land 
FIII 

Very poorly 
drUilK%l 

WF Exccssivcly 
druincd 

Rapid I-III 

Very poorly 
druincd 

Excc~rivcly 

drulncd 

Variable 

Repid 

Rapid 

Varirbla 

Al rlrracc 

Varlablc 

Vsrieblc 

Very frequent (tidal) NA 

Vey frequent (lidill) I) 

Variable A 

NOW Vsrlablc 

NA 

NA 

NA 

0.16 

Variable 

Severely acid, subjccl 
lo shrink~l~o when 

druincd and dried 

‘lMullrlorr~~ flooding 
Iiualrd 

NOICS: 
1 

I.oc1111onr MS = Mrtn SIalion Area, WF = Walcrfronl Area, Cll = (!hapel lllll Area. 
? 

WVIIIP~ b~nl~unl ckWrwg0 ClWCs or waler lablc hclgllt und cLIralion) - This is un indicnlion of lhe amounl of the ycnr thnt II soil is sul~uc~ted or contains cxccss wltilcr. III sowc -- 

CII\.C’S lhc sc~il IS raluratcd by a water lablc thul rises and lulls sc~~~onally; in olhers, water is pcrchccl over slowly pcrmcoblc layers (clny or Iragilumss). Sis ~IIIIII.III dr0imlgt: 

(~IUISC.S’ (bcforc man’s improvements cflocls) arc normully used; cxccssivcly drained; wctl druincd, mo&rutely well druined, somcwl~ul poorly drained, poorly clrllillcd. IIIIII vcbry 

poorly druincd. N111val druinqp closscs tare: uxcessivc - no excess waler hi soil in any acuuon; welt druincd - oxccss water for only shorl periods ullcr uI~iiormiIlIy hc*avy 

rumf,dl; modcratcly well druincd - scasonnlly high waler (II 11 to 4 fccc from surlucc from January to April; somcwlurt poorly druincd - sc~~scxuIlly high waler rll 1 lo I i fct.1 
from surface from December to Mny; poorly baincd - seasonally high wrdcr UI 0 lo I fool kom surf~cc from Novcmbcr to JII~~; very poorly clroiiiccl - scru;omrlly high wfllcr 111 
surlncc from October to June. Each class succassivcly Is wet for longer periods. There Is no1 un clbsolulc rclnlion ol wetness to (*?rma~bilily because wcIncss is mcrcly 1811 

elprcssioli of whclhcr the wuter cun get away. 

3 
I’crmeuhility - Pcrmeubilily R?fWS (0 the rate of vertictrl movement of woter throllgh P we1 soil. 

4 
llcplh lo sa~sonel high writer is t@ normal range of minimum depth, in feet, to the water table k~l or perched). 

s 
I’lood lhlautrd - This refers to I@ overflow Ol rivers, strcsms, tributaries, and tidul waters but is not intended to irlclude shullow pending usocialcd Willi llorinul rrlillf’rlll r~llloff. 
The hurtlrd is given in terms Of normal occurrence - none, seldom (less 1lu111 I yerw in 51, occasionnl (I overflow in 3 or 4 yes&, frequently (~III~~HII~), und very frequcul Lcvcrtrl 
11mta u ycur). 

6 

t.rodlbility 6) ltdor tire rebtive erosion fectors indicnling shecl erosiofl th111 might be expected from hm soil. Ru(inp lIrc .I?, .2u; .24, .28, .32, .37, -43, III~~ .49. I.o~~!~I 

muvrd is .I?; tligtlerl is .49. L%IIIO soils lhul ure ncurly lcvcl urc riot rtiled. 
8. 

Soil rcticlion - prcscnled us the ncrturnl run60 0r pll flu 11~ soil. --- 

SmJI~l‘I:: 
----7 

Adt~pled from “Soil Properties and Soil Survey lnIerpre1aIion Slieets lOr New Jersey” 19X!-1976, Soil Conservalion Service, USDA in coolrruliorl wit11 ItuI~;~~r, 

UoIvcrhlIy, 1:ollcge of Apicullure und F2IvironmcnIal Science. 



Sandy a r e a s  are  t y p i c a l  1-y we1 1 -d ra ined  w h i l e  t i d a l  marshes ar-P p o o r l y  

d ra ined  and are  f looded by d a i l y  t i d e s  and o c c a s i o n a l l y  by storm t i d e s .  The 

boundar ies o f  the  r a i s e d  l a n d f i l l  areas a r e  sub jec t  t o  m i n o r  e ros ion .  S o i l s  

i n  t he  W a t e r f r o n t  Area have n o t  been assoc ia ted  w i t h  t h e  a c i d i t y  problem 

encountered on the  Main Base. 

The Chapel H i l l  area i s  covered by f e r t i l e ,  w e l l - d r a i n e d  sand, 

sandy loam and loamy sand o f  t h e  C o l l  i n g t o n ,  Sassafras and Co l t s  Neck s e r -  

i e s .  Due t o  the  na ture  o f  t he  l o c a l  s o i l s ,  l and  forms and the  genera l  ab- 

sence o f  streams, e ros ion  and f l o o d i n g  have n o t  been a  p rob lem.  A1 though no 

b l a c k  a c i d  s o i l s  have been uncovered i n  t h e  Chapel H i 1  1 Area,  c e r t a i n  l o c a l  
7 

geo log i c  fo rmat ions  preser i t  i n  t h e  Chapel H i l l  Area h a v e  been a s s o c i a t e d  
-1 

w i t h  t h i s  c o n d i t i o n  e l  sewhere i n  Monmouth County. 
-1  

1 

5.3.6 Hydro 1  ogy 

5.3.6.1 Sur face Water 

The Main Base p o r t i o n  o f  NWS E a r l e  i s  l o c a t e d  a t  t he  head waters 

o f  t h ree  ma jo r  r i v e r  sytems: t he  Manasquan, t he  Shark R i v e r  3rld t h e  Swimming 

R ive r .  Subdrainage bas ins  f o r  these streams a re  shown i n  F ~ g u r e  5-5. Long 

te rm f l o w  d a t a  f o r  these streams a r e  shown i n  Table 5-5, w i t h  gauging s t a -  

t i o n  l o c a t i o n s  a l s o  shown i n  F i g u r e  5-6. As i n d i c a t e d  i n  t h e  t a b l e ,  f l o w s  

i n  the  Swimming R i v e r  and the  Shark R i v e r  a re  s i g n i f i c a n t l y  c o n t r o l l e d  by 

water  supp ly  w i  thdrawai s  above each gauging s t a t i o n .  The Monmouth Consol i - 
dated Water Company i s  p e r m i t t e d  t o  w i thdraw up t o  25 mgd (39 c f s )  from t h e  

Swimming R i v e r  and up t o  8.5 mgd (13 c f s )  from the  Shark R i v e r .  Hockhockson 

Brook, wh ich  d ra ins  approximate ly  40 percen t  o f  t he  Ma in  Base,  i n c l u d i n g  t h e  

a d m i n i s t r a t i o n  area and most o f  t h e  waste s i t es ;  e n t e r s  t h e  Swimming Rivev 

below t h e  gauging s t a t i o n  v i a  Pine Brook. 

F i g u r e  5-7 l oca tes  minor s u r f a c e  water  r e s o u r c e s  on the  Main Base 

i n c l u d i n g  wet lands,  f l o o d p l a i n s ,  and t h e  f o l l o w i n g  smal l  ponds :  
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Stream 

TABLE 5-5 

Long-Term Stream F l o w  Data f o r  Major R i v e r s  

Dra in ina  Main Base 

Swimming R i v e r :  

Near Red Bank 

Shark R i v e r  

Near Neptune City 
d 

Manasquan R i v e r  

U. S. G. S. Average 

Gauge Flow 

Number ( c f s )  

Notes: (1) Flow c o n t r o l l e d  by  water  supp ly  w i t h d r a w a l  f rom Swimming 

R ive r  Reservoi r  by Monmouth Consol i d a t e d  Water Company 

( 2 )  Flow c o n t r o l l e d  by water  supp ly  w i t h d r a w a l  t o  Glendola 

Reservoi r by Monmouth Consol i dated Water Company. 

Cfs = cub ic  f e e t  pe r  second 

Source: USGS, 1981 
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C h i l d r e n ' s  Pond 
Ear le  Lake 
Gul l  Pond 
I n t r a n s i t  Pond 
P i  cke re l  Pond 
Power1 i n e  Pond 
South Pond 
Horse Pond 
West Pond 

T o t a l  

Drainage f rom t h e  W a t e r f r o n t  a rea  enters  t h r e e  m i  

Wagner Creek, Ware Creek, and Comptons Creek, a1 1  o f  w h i c h  d ra  

Hook Bay. 

Water q u a l i t y  da ta  from t h e  NJOEP and the  USGS f o r  

i n o r  s t r  

i n  i n t o  

t h e  S w i  

eams , 
Sandy 

- 3 

_1 

m m i  ng 3 

Rive r ,  t h e  Shark R i v e r  and t h e  Mansquan R i v e r  Basins have  been rev iewed and i 

s i g n i f i c a n t  i n f o r m a t i o n  r e l a t i v e  t o  t h e  s i t e s  a re  summarized i n  Tab le  5-6. 

Data on b o t h  water qual  i t y  and sediment qual  i t y  (where a v a i l a b l e )  i n d i c a t e  

l i t t l e  s t r e s s  on these streams. There a r e  no i n d i c a t i o n  o f  h i g h  l e v e l s  o f  

con tamina t i on  from e i t h e r  p o i n t  source o r  a rea  source p o l l u t a n t  l oads .  No 

water  q u a l i t y  data a re  a v a i l a b l e  f o r  t h e  minor  streams a t  t h e  W a t e r f r o n t  and 

Chapel H i 1  1  Areas. 

The major streams d r a i n i n g  t h e  main base a r e  a l l  c l a s s i f i e d  FW-2 

waters,  w i t h  Pine Brook (downstream f rom Hockhockson B rook )  b e i n g  f u r t h e r  

c l a s s i f i e d  f o r  t r o u t  maintenance. Sur face water s tandards  f o r  streams 

d r a i n i n g  t h e  Wate r f ron t  and Chapel H i l l  Areas are  a1 1  TW-1, wh ich  p e r m i t s  

she1 l f i s h i n g  i n  t i d a l  reaches o f  these streams, p r o v i d e d  b a c t e r i a l  qual  i ty  

c o n s t r a i n t s  a re  met. 

5 .3 .6 .2  Groundwater 

5 .3 .6 .2 .1  General 

The f resh groundwater i n  t h e  unconsol i d a t e d  f o r m a t i o n s  u n d e r l y i n g  

the  NWS i s  der ived s o l e l y  from p r e c i p i t a t i o n  over  t h e  o u t c r o p  areas.  Rain-  

f a l l  l o s t  t o  evapo t ransp i ra t i on  and ove r land  f l o w  r e s u l t s  i n  app rox ima te l y  



TABLE 5-6 

Summary o f  Water Qua1 i t y  Data f o r  Major  R i v e r s  
D r a i n i n g  Main Base 

Pine Brook a t  T i n t o n  F a l l s  

. D i s s o l v e d  Oxygen: 9.6 rngl (USGS. 1976) 

. Fecal Co 1 i form: 5,400 MPN, 70 MPN (USGS, 1976) 

. Fecal S t r e p t o c o c c i :  72,400 MPN, 350 MPN (USGS, 1976) 

. To ta l  D i s s o l v e d  So l ids :  6.6 rngl (USGS, 1976) 

Shark R i v e r  near  N e ~ t u n e  C i t v  

. D i s s o l v e d  Oxygen: 9.0 t o  13.5 rngl ( f i v e  measurements, USGS, 1981) 

. B iochemica l  Oxygen Demand: 0 . 1  t o  2.6 (USGS, 1981) 

. To ta l  Oisso ' lved Sol ids:  1.9 rngl (USGS, 1981) 

. Fecal C o l  i form: 125 MPN (1 og mean, USGS, 1981) 

. Fecal S t r e p t o c o c c i :  373 MPN ( l o g  mean, USGS, 1981) 

Mingamahone Brook near  Cranberry Bog Road 

. D i s s o l v e d  Oxygen: 7.8 rngl (NJDEP, 1977) 

. pH: 6.6 (NJDEP, 1977) 

. Fecal Co l i f o rm:  220 per  100 m l  (NJDEP, 1977) 

Mingamahone Brook near  H u r l e y  Pond Road 

. D isso l ved  Oxygen: 8.6 rngl (NJDEP, 1977) 

. pH: 7 . 1  (NJDEP, 1977) 

. Fecal Col i form: 183 pe r  100 m l  (NJDEP, 1977) 



40 p e r c e n t  o f  the r a i n f a l l  i n f i l t r a t i n g  as recharge t o  the gr70una~ ,a te r -  

r e s e r v o i  r .  Wi th  an annual r a i n f a l l  o f  approx imate ly  45 inches p e r  y e a r .  

t h i s  r e c h a r g e  amounts t o  s l i g h t l y  l e s s  than  20 inches. 

5.3.6.2.2 Main  Base 

The unconsol idated fo rmat ions  o f  t h e  New J e r s e y  Coastal  P l a i n  a re  

a  v e r t i c a l  sequence o f  beds o f  sands ( i n  v a r y i n g  amounts)  and c l a y s .  As 

such, u n d e r l y i n g  the  Main Base t h e r e  a r e  severa l  m a j o r  and minor  a q u i f e r s  

separated b y  p a r t i a l  l y  c o n f i n i n g  aqu ic ludes .  The sandy a q u i f e r  zones y i e l d  

water  t o  v a r y i n g  degrees, w i t h  t h e  deeper fo rmat ions  (Magothy-Rari  t an  and 
1 

Eng l i sh town)  y i e l d i n g  t h e  l a r g e s t  amounts t o  p u b l i c  s u p p l y  w e l l s  and t h e  A 

sha l  l ower  a q u i f e r s  be ing  l a r g e l y  used by  p r i v a t e  d o m e s t i c  and a g r i c u l  t u r a l  
-7 

w e l l s .  The water  bea r ing  p r o p e r t i e s  o f  t h e  geo log i c  d e p o s i t s  u n d e r l y i n g  NWS 
i 

E a r l e  a r e  descr ibed i n  Table 5-7 and t h e  l o c a t i o n s  o f  w a t e r  supp ly  w e l l s  i n  

and around t h e  Main Base and t h e  W a t e r f r o n t  and Chapel H i l l  areas a r e  shown 

on F i g u r e  5-8 and Table 5-8. 

The Magothy-Raritan Formation i s  t h e  deepest  and most impor tan t  

a q u i f e r  i n  Monmouth County. Two w e l l s  l o c a t e d  on t h e  Ma in  Base t h a t  pump 

f rom t h i s  f o rma t ion  ( w e l l s  30 and 31; F i g u r e  5-8) a r e  810 and 836 f e e t  deep. 

These two format ions a re  r e g i o n a l l y  i n te rconnec ted  a n d  as such a r e  con- 

s i d e r e d  one a q u i f e r .  Pe rmeab i l i t y  o f  t h e  R a r i t a n  r a n g e s  f rom 210 t o  3,500 

gpd/sq f t  and y i e l d s  o f  p u b l i c  supp ly  we1 1s range f r o m  100 t o  1,4000 gpm. 

The Magothy has a  p e r m e a b i l i t y  t h a t  ranges from 60 t o  925 gpd; however 

because o f  t h e  d iscont inous  sands, y i e l d s  average l e s s  t h a n  250 gpm. The 

combinat ion  o f  those two fo rmat ions  c o n t a i n s  the  l a r g e s t  amount o f  ground 

water  i n  s to rage i n  t he  Coastal  P l a i n  and i s  an i m p o r t a n t  f u t u r e  source o f  

groundwater f o r  the county. S t a t i c  water  l e v e l s  f o r  t w o  we1 1s a t  t h e  Main 

Base average 10 f e e t  below sea l e v e l .  Recharge t o  t h e  a q u i f e r  takes  p l a c e  

a long  t h e  ou tc rop  area, 12 t o  15 m i l e s  nor thwest  o f  t h e  f a c i l i t y ,  and 

th rough downward leakage o f  water f rom o v e r l y i n g  a q u i f e r s .  

The Merchantvi  1  l e  Format ion and Woodbury C l  ay are  re1  a t i v e l  y 

impermeable when compared t o  the  u n d e r l y i n g  Rar i  t an  a n d  Magothy Formations 

and o v e r l y i n g  Engl i shtown Formation. Consequently,  t h e  Woodbury Clay and 



TABLE 5-7 

Water-Bearing Properties of Geologic Formations .--- - 

1:n \ SYSTEM - SEHI ES 

Tbickncri 
I’cnclrulc~l 

(ICCI) 

(‘cnoroic Umltcrnary 

Tcrllary 

It cccnt Altuvium cud bench ound rind grttvcl 

Pleistocene Cape May, Pcnsuukcn, end Uridgclon 
Formations (undiflcrcnlletcd) 

Miocene (?I Cohmsey Stud (series Is dcbattlble) 
snd I’hoccne (1) 

Miocene Kirkwood Formation 

Eocene Menaquun Yormelion and 
Shark River Marl 

Yslcocene Vinccntown Formation 

llornerstown Sand 

A relatively poor uquifer. No drilled wells reported in this materiel. o-3lJ 

Yields up IO 6 gpm (gullons per minute) to domestic wctls. O-60 

No wdls reporled in thts Formation. 

Yields renge from 15-1.200 gpm from wells, writer usuully contains 
iron, sulfide, rnd is acid. 

A poor equifcr, ylet& up to 12 gpm lo domeslic wells. 

Numerous domestic wells trip this sund; ylel& rungc IU-5ll gpm IO 
domeslic wells. 

A poor nquifert yields up to S gpm to domestic wells. 

Mc,ozolc Cretaccous Upper 
Cretnceola 

Red Uenk Sand (Includcs the 
Tinton Formulion al lhe lop) 

Navesink P&motion 

Mount Laurel Sund 
Wenoncrh Formelion 

Marshalltown Formation 

Englishtown Formetlon 

YieldP range from 3-30 gpm to domestic wells. 

Important lo domesllc consumers. Wells yield 10 gpm or less. 

A single nquifer. Average yield 10 gpm. Maximum yield reported was 
335 gpm. 

Woodbury Clay 
Merchonlville Formotion 

Megothy Formutton 

Not considered water-beoring in the county. 

Average yield 25 gpm. Maximum yield reported 640 gpm. 
Average yield to large-cepnclly wells 416 gpm. 

tloth rwmstions act us II single tlquiclude. Not weler-beuring. 

Raritnn Formation 

Snnds tire discontinuous, and thickness variuble. Blttxin,um yield 
reported 250 gpm. 

Contains most importsnt uquilcrs. Yields rclngc IOU-I,4UU gpm lo 
barge-diumclcr wcllr. 

Precurrariar, IAle I’re- 
cumtrrid?) 

Wisahickon Formellon No wells in this formalion. 

O-30 

25-101) 

IO-I30 

JO-IOU 

30-135 

I o-45 

15-85 

30-50 

35-150 

50 
SIJ-GU b 

El-175 

Sonrce: Atl~plcd from Uimird S Owens, 1960, p. 7. 



FIGURE 5-8. WELL LOCATIONS IN THE VICINITY 
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(See nex t  page f o r  key t o  
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We1 1 
Locat ion 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
2 5 
26 
2 7 
28 
2 9 
3 0 
3 1 
3 2 
33 
34 
3 5 
36 
37 
38 
.39 
4 0 
4 1  
42 
4 3 
44 
4 5 
4 6 
4 7 
48 

5-33 

TABLE 5-8 

Key t o  Well Locat ion Map 

NWS Ear l  e 
NWS Ear le  
A t l a n t i c  Highlands 
A t l a n t i c  Highlands 
A t l a n t i c  Highlands 
NWS Ear le 
Fo r t  Hancock 
Fo r t  Hancock 
Fo r t  Hancock 
Highlands 
Highlands 
Highlands 
Highlands A i r  Force Base 
Highlands A i r  Force Base 
Freehol d 
Freehold 
Freehol d 
Col ts  Neck 
Red Bank 
Red Bank 
Red Bank 
Red Bank 
Red Bank 
NWS Ear le 
NWS Ear le  
NWS Ear le  
NWS Ear le  
NWS Ear le  
NWS Ear le  
NWS Ear le  
NWS Ear le  
NWS Ear le  
Keyport 
Keyport 
Union Beach Boro 
Union Beach Boro 
Sea G i r t  
Manasquan 
Camp Evans 
Ocean Grove 
Avon by the Sea 
Manasquan 
U.S. Army 
U.S.  Army 
Seaside Investments 
N.J. Latva in  Club 
Abraham Hascup 
E m i l  Schroth 

Aqu i fe r  

Engl i shtown 
Engl i shtown 
Magothy and Rar i tan 
Engl i shtown 
Magothy and Rar i tan 
Engl i shtown 
Mathothy and Rar i  tan 
Magothy and Rar i tan 
Magothy and Rar i tan 
Magothy and Rar i tan 
Magothy and Rar i tan 
Horners town 
Engl i sh town  
Engl i shtown 
Magothy and Rar i tan 
Magothy and Rar i tan 
Magothy and Rar i tan 
Engl i sh town  
Engl i sh town  
Magothy and Rar i tan 
Magothy and Rar i tan 
Engl i sh town  
Engl i sh town  
Red Bank 
Red Bank 
Red Bank 
Red Bank 
Red Bank 
Red Bank 
Magothy and Rar i tan 
Magothy and Rar i tan 
Red Bank 
Magothy and Rar i tan 
Old B r i d g e  
Magothy and Raritan 
Old B r i dge  
K i  rkwood 
K i  rkwood 
Mount L a u r e l  & Wenonah 
Mount L a u r e l  & Wenonah 
Mount L a u r e l  & Wenonah 
K i  rkwood 
Eng! i shtown 
Engl i sh town 
Engl i sh town 
M t .  Laure l  and Wenonah 
M t .  Laure l  and Wenonah 
Magothy and Raritan 



TABLE 5-8 (CONT) 

Kev to' We1 1 Locat ion ! 4a~  

We1 1 
Locat ion 

49 
50 
5 1 
5 2 
5 3 
54 
5 5 
56 
57 
5 8 
59 
60 
6 1 
6 2 
63 
64 
6 5 
66 

Owner/Locat i on Aqui fer  

N.J. Concrete Co. 
Howel 1 Township 
Farmingdale W.D. 
Farmi ngdal e, W. D. 
Farmingdale, W. D. 
Rokach & Sons 
Rokach & Sons 
Foster Canning 
Duncan Checker 
NWS Ear le 
NWS Ear le 
NWS Ear le 
Southern Gul f  
D r .  Red Bank.\. M u l l e r  
Ray Dittemer 
M r .  Scatuorehio 
Homing H i l l s  Gul f  Co. 
NWS Ear le 

M t .  Laure l  & Wenonah 
Engl ish town 
Engl ish town 
Engl ish town 
Engl i shtown 
V i  ncentown 
V i  ncentown 
V i  ncentown 
V i  ncentown 
M t .  Laure l  and Wenonah 
V i  ncentown 
V i  ncentown 
Engl i shtown 
Engl ish town 
M t .  Laure l  and Wenonah 
Engl ishtown 
Engl ish town 
Red Bank 



Merchantv i  1 1 e Formation perform as an aqll i t a r d  or  conf i n i  ng 1 ayer w i th  i n the 

hyd ro log i c  sequence and no we1 1s i n  Monmouth County a r e  known t o  produce 

from these u n i t s .  

The Englishtown Formation i s  the second most p r o d u c t i v e  a q u i f e r  i n  

t he  area surrounding the Main Base. We1 1s d r i l l e d  i n t o  t he  Engl i shtown 

aqui fer  i n  and around the Main Base range between 240 and 480 f e e t  deep. 

The average permeabi l i ty  i s  200 gpd/sq f t  and ranges f r o m  50 t o  300 spd/sq 

ft. The average y i e l d  t o  20 la rge  diameter pub1 i c  supp ly  we1 1s 1s 410 gpm. 

The a q u i f e r  i s  recharged a t  i t s  outcrop area and from v e r t i c a l  leakage from 

o v e r l y i n g  format ions.  Groundwater f low i s  downdip, towards t h e  southeast. ' 

The Marshalltown Formation i s  much less permeable than t h e  adja-  

cent  beds and i s  considered a con f i n i ng  l a y e r  f o r  the under1 i ng  Engl i shtown 

Formation and the over l y ing  wenonah Formation-Mount L a u r e l  Sand. Whi l e  the  

Marshal l town Formation i s  no t  considered t o  be an a q u i f e r ,  i so l a ted  areas 

have r e p o r t e d  domestic we l l  y i e l d s  o f  40 gal lons per  m i n u t e  from t h e  more 

sandy phases o f  the formation. 

The Wenonah Formation and Mount Laurel Sand a r e  porous sands which 

are hydrau l  i c a l  l y  interconnected and as such form one a q u i f e r .  This a q u i f e r  

i s  not  h e a v i l y  used i n  the area, p r o v i d i n g  less than 3% o f  the to ta l  ground- 

water used i n  Monmouth County i n  1958. The average y i e l d  i s  10 gpm and the 

maximum repor ted  y i e l d  i s  335 gpm. I n  t he  v i c i n i t y  o f  t h e  Main Base, we1 1s 

using t h i s  aqu i fer  range from 168 t o  280 fee t  deep and the  s t a t i c  water 

l eve l  averages 70 f e e t  above sea l e v e l .  The aqui fer  i s recharged f r o m  pre-  

c i p i t a t i o n  i n  i t s  outcrop area, approximately s i x  m i l e s  t o  the nor thwes t ,  

and groundwater f low i s  downdip t o  the southweast. 

The Navesink Formation i s  p r i m a r i l y  a 2 0 n f i n i n g  u n i t  to t h e  Vin- 

centown, Wenonah and Mount Laurel format ions.  I n  the  southern par t  o f  Mon- 

mouth County a 10 ft. t h i c k  basal s h e l l  bed y i e l d s  smal l  quan t i t i es  o f  water 

t o  domestic we] 1s (approximately 15  gpm). 

The Red Bank Sand y i e l d s  water t o  a few we1 1 s arr-ound t h e  M a i l l  

Base, but  i s  no t  considered a h i g h l y  p roduc t i ve  aqu i fe r - .  The a q u i f e r  i s  



l a r g e l y  used f o r  domestic w e l l s  and y i e l d s  range from 3 t o  30 gpm. The Red 

Bank Sand i s recharged only a f e w  mi les northwest o f  the Main  Base. 

The Hornerstown Sand i _ s  r e l a t i v e l y  _impe_rrneablbl~--and serves as a 

c o n f i n i n g  bed. Occassional s i l t y  sand beds w i t h i n  the o v e r a l l  c layey depos i t  
__c__ 

supply up t o  5 gpm t o  domestic wel ls .  A small p o r t i o n  o f  the a q u i f e r  re -  

charge a rea  i s  w i t h i n  the Main Base. 

The Vincentown Formation i s  tapped by domest ic we l l s  and y i e l d s  

range f rom 10 t o  50 gpm. Depths o f  w e l l s  screened i n  t h i s  format ion i n  and 
L 

around t h e  Main Base range from 21 t o  100 f e e t  and t h e  s t a t i c  water l e v e l  

averages about 65 f e e t  above mean sea l e v e l .  A s u b s t a n t i a l  p o r t i o n  o f  t h e  

nor thern p a r t  o f  the Main Base l i e s  w i t h i n  the outcrop a rea  and hence i s  a 

recharge zone (Figure 5-4). Groundwater f l ow  i s  east  towards the  A t l a n t i c  

Coast (F i gu re  5-9). 

under ly 

However 

The Manasquan Formation func t ions  as an aqu i c l ude  between t he  

i ng Vincentown Formation and the  ove r l y i ng  K i  rkwood Formati on. 

, i n  the area o f  the Main Base, t h i s  format ion may be  absent. 
. -. - - - - 

The Kirkwood Formation, though heav i l y  used as a p u b l i c  water 

supply i n  o the r  areas o f  the New Jersey Coastal P la i n ,  i s  no t  used l o c a l  l y  

except f o r  domestic suppl ies. The format ion outcrops ov the  southern p a r t  Y 
o f  the Main Base, where i t  i s  less than 30 f e e t  th i ck .  ( F i g u r e  5-10). 

The loca l  general movement o f  water i n  t h i s  a q u i f e r  i s  c h i e f l y  

from topographic highs toward the Manasquan River ,  the  Shark  River  and Ocean 

County. As such i t  i s  a s i g n i f i c a n t  source o f  base f l o w  f o r  these r i v e r s .  

Because o f  i t s  extensive outcrop area w i t h i n  the Main Base, t h i s  a q u i f e r  

would be the  f i r s t  t o  be a f fec ted  by p o t e n t i a l  contaminant  m ig ra t i on  from 

waste d isposa l  areas located w i t h  i t s  recharge area. The mon i to r ing  of 

shal low water tab le  we l l s  i n  v i c i n i t y  o f  the "F" Group Magazine storage area 

ind ica tes  t h a t  the groundwater leve l  i n  t h a t  area averages 126 f e e t  above 

sea l e v e l ,  o r  between 13 and 16 f ee t  below ground surface.  
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No we1 1 s  t ap  the  Cohansey Sand a t  the  Main Base. Hobever-, t h e  

ou tc rop  a r e a s  o f  the  Cohansey Sand a r e  topographic h i g h s  and as  such t he  

a q u i f e r  r e c h a r g e s  under l y ing  aqui f e rs ,  p a r t i c u l a r l y  t h e  K i  I-kwood. There- 

fo re ,  c o n t a m i n a n t  m i g r a t i o n  w i t h i n  t h i s  f o rma t ion  c o u l d  p o t e n t i a l l y  a f f e c t  

u n d e r l y i n g  aqu i fe rs .  However, the i n t e r b e d d i n g  o f  c l a y s  and sands w i t h i n  

t h i s  u n i t  w i l l  r e s t r i c t  v e r t i c a l  m i g r a t i o n  and f a v o r  l a t e r a l  migra t ion .  

5.3.6.2.3 W a t e r f r o n t  and Chapel Hi 11 Areas 

The Wate r f ron t  and Chapel H i 1  1  areas o v e r l i e  t h e  o lder  unconso l  i- 

I dated New Jersey Coastal  P l a i n  depos i t s .  The Chapel H i l l  area c o n t a i n s  

1 outc rops  o f  t h e  Red Bank Sand, Navesink Formation, t h e  Mt. Laurel and  Weno- 
nah F o r m a t i  on, and t h e  Marshal 1  town Formation. Hydrogeo l  o g i c  p r o p e r t i e s  o f  

7 

these f o r m a t i o n s  are  descr ibed i n  t h e  p rev ious  sec t i on .  Recharge o c c u r s  a t  
1 

t h e  o u t c r o p  areas and groundwater f l o w  i s  downdip t o  t h e  s o u t h e a s t .  

Loca l  groundwater a t  the  Wate r f ron t  Area i s  c o n t r o l l e d  by t h e  

p r o x i m i t y  o f  Sandy Hook Bay, w i t h  l o c a l  groundwater f l o w  t o w a r d  the bay. 

5 . 3 . 6 . 2 . 4  Groundwater q u a l i t y  

The groundwater q u a l i t y  f rom a q u i f e r s  i n  the New Jersey C o a s t a l  

P l a i n  i n  t h e  v i c i n i t y  of  NWS E a r l e  i s  g e n e r a l l y  good. T h e  t o t a l  d i s s o l v e d  

s o l  i d s  and o t h e r  impor tan t  water  qual i t y  parameters a1 1  f a 1  1  w i t h i n  a c c e p t a -  

b l e  f e d e r a l  and s t a t e  po tab le  water qua l  i t y  standards. These standards a r e  

g i v e n  on Table 5-9 a long w i t h  t h e  genera l  chemical q u a l i t y  o f  Monmouth 

County groundwater f o r  var ious  major a q u i f e r s .  The m o s t  no tab le  e x c e p t i o n  

t o  the  g e n e r a l l y  good qual i t y  o f  t he  groundwaters i n  t h e  a r e a  i s  t h e  exces-  

s i v e  i r o n  con ten t  known t o  occur l o c a l l y  i n  c e r t a i n  aqu i fe rs  ( R a r i t a n  

Magothy Formations, Engl i shtown Format i o n  and t h e  V i  ncen town  Formation). 

A d d i t i o n a l  i n f o r m a t i o n  on groundwater q u a l i t y  i n  the K i r kwood  

Format ion i s  p rov ided  by the  NJDEP Water Resources D a t a  Survey f o r -  New 

Jersey,  1981. While no we1 1s screened i n  the  Kirkwood F o r m a t i o n  i n  s o u t h e r n  

blonmouth County a re  i nc luded  i n  t h i s  survey,  severa l  we1 1s  screened i n  the  

Kirkwood i n  n o r t h e r n  Ocean County are  i nc luded .  The d a t a  i n d i c a t e s  t h a t  f o r  



TABLE 5-9 

Water Qual i - ty  of  Ground-Water i n  Aquifers o f  Monmouth Count 
Parameters i n  (~ag iTUn less  Noted) (Range o f  Values Occurr in:) 

!$wciIic Tot111 
:\qwfcrr C~~IC~IC~III~CC I)issolvcd '1'01 ul 
~ l t r l l l t l l ln l ls  - . . - - - - - - - p l  l Nitrate Sultatc Chloride Solitk I lar t lncs - (micro~nl~os) Iron -- - - 

\\ ~~ i lo l l l l l l  .% 
1lo1111t I.uwcl Sunds 6.5-8.1 0 .04~ I 1 .ob 0.2-6.0 160.0-290.0 112.0-145.0 56.0-1 10.0 0.3 (onc su~nplc t 10.0) 

Ilcal Ihnk  Sands 6.gb 0 .05~  4.0~ 7.4-16.0 12.0~ 

tiirkwood 4.8-6.6 0.1 zb 17.0~ 9.6-17.0 

I lr~ngc lo r  e l l  ~orrnotlons' 3.8-8.1 0.0-1.0 0.0-38.0 0.0-164.0 

US. I'ublic I l cn l lh  Service 
I ' o l ~ ~ l ~ l c  Wutcr Slendarh None 10.0 250.0 250.0 

N.J. I'otuttle \\'aler 
Stundnrds 

None 10.0 250.0 250.0 

Nonc 

None 

Nonc 

Nonc 

Notcs: "fter Jeblonski (1970) 
I1 

Only one vnluc given, blanks indicate no values are available. 

So~rrces: N.J. State of, I k p t .  o f  Conscrvetion Jr Economic Developmenl, 1968. "Ground Weler Iteso~aces o f  Monmouth Co., N.J. 
N.J., Stntc of, Ijept. o f  Conservation 61 Economic I)evelopment, 1963. "Chloride Concentrutions o f  Wutcr from wclls i n  the Atlnntic Cws tu l  Plain of N.J." 
U .S. Cnvironmcntol Protection Agency, 1976, Qlml i ly  Cr i ter ia For Welcr 

0.3 

Nonc 



13 we l l s  screened i n  the -Kirkwood Aqui fer  i n l and  from the A t l a n t i c  c o a s t .  

t he  average s p e c i f i c  conductance was 52 umhos/cm; the average pH was 6 . 0  and 

the average ch lo r ide  concentrat ion was 4.6 mg/l. Wel ls screened i n  the 

K i  rkwood Formation along the Ocean County A t l a n t i c  Coast had higher s p e c i f i c  

conductance and ch lo r ide  concentrat ions.  

For  several years the  Shrewsbury Disposal Company has c o l l e c t e d  

groundwater samples from two shal low mon i to r ing  we1 1s l o c a t e d  approximately 

1500 f e e t  south o f  the i n t e r s e c t i o n  o f  the  Eastern New Jersey  Power Company 

and the New Jersey Central Power and L i g h t  Company r ight-of-ways.  Though 

these two w e l l s  are o f  unknown depth, i t  i s  assumed they  moni tor  t he  qual-  

i t y  o f  t h e  shal low ground water system. The r e s u l t s  o f  severa l  mon i t o r i ng  

per iods i s  presented i n  Table 5-10 and compared t o  NJDEP Groundwater Stan- 

dards and USEPA Dr ink ing Water Standards. Except f o r  i r o n ,  ch lo r ides  and 

t o t a l  d i sso l ved  so l  i ds ,  the water qua1 i t y  i s  w i t h i n  groundwater standards. 

5.3.7 M ig ra t i on  Po ten t ia l  

5 . 3 . 7 . 1  Surface Water 

The p o t e n t i a l  f o r  p o l l u t a n t  m ig ra t i on  o f f - s i t e  v i a  surface water- 

depends l a r g e l y  on the p rox im i ty  o f  the s i t e  t o  a  s t ream channel and  the 

amount o f  r u n o f f  generated per  storm event. I t  has been estimated b y  the 

USGS t h a t  approximately 11 percent o f  the t o t a l  y e a r l y  r a i n f a l l  leaves NWS 

Ear le  as runo f f .  However, on a  s i t e  s p e c i f i c  bas is ,  t h i s  number may i n -  

crease o r  decrease depending on the l o c a l  pe rmeab i l i t y  o f  the s o i l  s ,  the 

type o f  vegetat ion and the ex ten t  o f  drainage con t ro l  a t  the  s i t e .  A lso,  

the storm drainage system serv ing the Admin is t ra t ion  Area o f  the Main Base 

c o l l e c t s  water from impermeable surfaces and conveys i t  d i r e c t l y  t o  re-  

ce i v i ng  streams. Po l lu tan ts  on the impermeable sur faces 'would be 

t ranspor ted t o  the ad jo in ing  streams. The storm dra inage system i s  w i t h i n  

the Hockhockson Brook (Pine Brook) subbasin o f  the Swimming R i v e r  d ra inage  

basin. 

O f  the 22 waste s i t e s  i d e n t i f i e d  on the Main Base, 18 are i n  the 

Swimming River drainage basin and f ou r  are  w i t h i n  the Manasquan R i v e r  d r a i n -  

age basin. A l l  i d e n t i f i e d  waste disposal  s i t e s  a t  the Chapel H i l l  and 



lrblo S-10 

Rrtults of ChdCJl Supllng of Iwo SllJila trounlhmlcr klbpltorlng Urllr 
toc~l~d Adbccnt to the WIin Bare. t,iKT~rle' 

01t0 S.+wlcd O,~tri,wd 

ZIb/l9 l/9/19 9/19/19 lZ/2~/19 
USEPA NJOf P 

PI, .,v,el-‘ 
1/14/w 6/30/62 

- - - - --.----v---L‘;‘:.- u- I _ _ _ 2 v-l LI2 u1 u2 YI  u2 Yl Y2 
12/11/822 l/5/81 6/2/W 

V-l u-2 YI  tl2 
Prlmwy OrInkIng Croull~r*dter 

- _ U-l u-2 U-l U-2 Waler Slandsrdr Slawhrds -PIP-- ~-- 

neg. neg. 
400 400 
500 500 

0.005 0.005 
0.25 0.65 
0 014 0.002 
0.15 2.10 
0.02 0.02 
0. I1 0.50 
0.05 0.05 
0.005 0.005 
0.01 0.01 
0 0 

615 610 15 Cl0 
0.08 0.61 

5.E 1.220 21 146 - 360 40 400 
0.29 4.36 
5.0 10.6 

0.08 0.04 0.12 0.12 
251 113 

* 80 
3.311 2.891 62 2.14: 

0.93 1.45 0.91 1.45 

5 5 1% iii 
I) e 2.lUO 1.900 

0.005 0.005 

0.5 0.02 :::2 
I.08 0.42 
1.0 1.0 
0.1 

0.) 0.65 
0.1 

0.3 
0.005 1:: :05 

0.05 l g/l 
1.0 ngll 
0.01 my/l 
0.05 my/I 

0.05 my/l 

0.01 q g/l 
0.05 rg/I 

50 ug/l 
1.0 mg/l 

10 uy/l 
50 q/l 

0.2 @q/l 
50 MJ/\ 

2.0 MJ/I 
10 ug/I 
10 q/I 

ul 

.t 
IV 

0.1 
0.06 

17.5 
0.2 

0. I 
0.52 

261 
0.1 

1.228 
64 

0.01 
3.0 
1.5 

"i 
1.956 

9s' 450 15 151 

111 
6 2 'i 65 t4:.5 

64 
0 0 

65: 
16.5 

750 61 300 

20 65 

40 90 
0.95 6.1 

2.4 
0 

40 
0 

15.9 

32 
5.9 

J34 265 10 

990 
20.6 'i.3 

250 .WJ/l 
1 mq/l 

0.3 q/l 
0.005 mlJ/l 

10.0 rg/l 10 mg'l 
1 uq/I 

50 my/I 
250 nttJ/l 
500 111)/I 

5 my'1 

1.420 
31 

a9 
12 

38 
5.9 
0.01 
6.2 
2.0 
4 

0 0 0 0 0 

:t2 to 
116 400 69 2.750 90 2.600 56 

1) 5~-:1le rwlysi, performed by J.R. Hendrrron LJbS. Inc. 
N' II 

Ae~ultr reported In corrrspondmcr between ChJrhs C. Uiddir Profrrrlonrl fnglnrcr rnd 

2) ha.11 1.; I dry 011 IhIS wpl1ng 4rtr. 
1) PIdg,,; u~.JBcA~ 0dl4 nil &ritJbh. 



Wate r f r on t  Areas are w i t h i n  the Matawan River Basin and e i t h e r  d r a i n  t o  

Compton, Wagner or  Ware Creeks o r  d i r e c t l y  i n t o  the t i d a l  wetlands area. 

Storm d r a i  nage systems a t  the Waterfront Area discharge t o  Ware Creek, which 

dra ins  t o  Sandy Hook Bay. 

5.3.7.2 Groundwater 

A la rge p o r t i o n  o f  the s o i l s  a t  the Main Base a r e  sandy t o  sandy 

loams and as such are we l l  drained t o  moderatly we1 1  d ra ined .  Th i s  i n d i -  

cates t h a t  unless the waste s i t e  i s  l i ned ,  ra inwater w i  11 i n f i l t r a t e  f a i r l y  

e a s i l y  a n d  perco la te  t o  the groundwater. Once the p e r c o l a t i n g  water reaches 

the groundwater system, i t  w i l l  migrate i n  the d i r e c t i o n  o f  groundwater 

f low. 

The two p r i n c i p a l  aqu i fe rs  t h a t  cou ld  be a f f e c t e d  by contaminant 

m ig ra t i on  from the Main Base would be the Vincentown and the Kirkwood. 

Wi th in  f i v e  mi les  of the Main Base, n e i t h e r - o f  these a q u i f e r s  are used  f o r  

p u b l i c  w a t e r  supply, bu t  they are used f o r  domestic s u p p l i e s .  Sites l o c a t e d  

w i t h i n  t h e  Vincentown outcrop area (F igure 5-4) w i l l  p e r c o l a t e  t o  t h e  \ / in-  

centown, whi l e  s i t es  located w i t h i n  the Kirkwood and Cohansey outcrop areas 

would l each  i n t o  the Kirkwood aqu i fe r .  Groundwater f l o w  i s  towards the 

southeast and east and contaminants would migrate i n  t h a t  d i rec t ion .  O f  the 

22 waste s i t e s  located a t  the  Main Base n ine are w i t h i n  the Vincentown 

recharge area and the remainer are w i t h i n  the Kirkwood recha rge  area. 

Waste disposal  s i t e s  located i n  the outcrop a r e a  o f  the Cohansey 

Sand have the p o t e n t i a l  of contaminating the K i  rkwood Aqui fer .  However, 

because i n  the area of  the Main Base the Cohansey Sand cons is ts  o f  i n t e r -  

bedded sands and c lays the p o t e n t i a l  f o r .  l a t e r a l  m i g r a t i o n  i s  g r e a t e r  than 

fo r  v e r t i c a l  m ig ra t ion  . Latera l  m ig ra t i on  o f  contami n a n t s  from S i t e  No. 4 

t o  Ear le  Pond, f o r  example, may have been respons ib le  f o r  ca t f i sh  k i  11s i n  

the pond. 

I n  add i t i on  t o  the p o t e n t i a l  f o r  groundwater contaminat ion f r om on 

base waste disposal s i t e s ,  the re  i s  a lso  the p o t e n t i a l  f o r  m i g r a t i o n  o f  

contaminated groundwater from the Shrewsbury D i  sposa 1 s i t e  onto t h e  NWS 



E a r l e  Main Base. While the  average groundwater- f l o w  d i r e c t i o n  i; towards 

t h e  A t l a n t i c  Coast, 1  ocal groundwater mounding f r o m  a c c e l  er-ated recharge a t  

t h e  d i s p o s a l  s i t e ,  i f  present ,  cou ld  r e s u l t  i n  a  m i n o r  component o f  f l o w  

nor thwest  o n t o  the  Main Base. 

5.4 BIOLOGICAL FEATURES 

5 .4 .1  T e r r e s t r i a l  Ecosystems 

5.4.1.1 Veqeta t ion  

-I 

The reg iona l  d i s t r i b u t i o n  of f o r e s t  types i s  c l o s e l y  r e l a t e d  t o  A 

t h e  i n n e r  and outer  subd iv is ions  o f  t h e  Coastal P l a i n  Phys iog raph ic  Prov ince 
7 

(see s e c t i o n  5.3.3; Topography). On t h e  o u t e r  Coasta l  P l a i n ,  t he  main s t a -  
-1 

t i o n  i s  c h a r a c t e r i z e d  by Pine-Oak f o r e s t s ,  w h i l e  t h e  W a t e r f r o n t  Area, on t h e  

i n n e r  Coasta l  P la in ,  i s  genera l l y  f o r e s t e d  by the  Oak-Chestnut type (Braun, 

1950). The Chapel H i  11 area i s  i n  t h e  boundary between t h e  two P l a i n s ,  and 

i s  dominated by hardwood f o r e s t  1  i ke t h e  i n n e r  Coas ta l  P l a i n .  Wet1 ands , 

abandoned cranber ry  bogs, and Pine Barrens areas are p r e s e n t  1 oca l  l y .  

5.4.1.1.1 Oak-Chestnut Fores t  

The Oak-Chestnut f o r e s t  i s  dominated by v a r i o u s  species o f  oak. 

The most common oaks o f  the o v e r s t o r y  a re  u s u a l l y  w h i t e ,  b l a c k ,  red,  chest -  

n u t ,  and s c a r l e t .  The d r i e r  upland areas a l s o  c o n t a i n  maples ,  l o c u s t s ,  w i l d  

che r ry ,  mu lbe r ry  and b i r c h  t rees.  I n  a d d i t i o n  t o  t h e s e ,  Chapel Hi  11 con- 

t a i n s  severa l  stands o f  ye1 low pop lar .  

Lowland o r  f l o o d p l a i n  assoc ia t i ons  o f  t he  Oak-Chestnut f o r e s t  t ype  

may i n c l u d e  b l a c k  w i l l o w ,  blackgum, sweetgum and red maple .  A shrub cover o f  

heath p l a n t s  such as l a u r e l ,  b l u e b e r r y  , huck leber ry  and swamp azalea a re  

t y p i c a l  o f  these fo res ts  (Robichaud and B u e l l  , 1973) .  

5 .4 .1 .1 .2  Oak-Pine Fores t  

The upland Oak-Pine f o r e s t  can be c a t e g o r i z e d  i n  two  ways: p i n e -  

dominated o r  oak-dominated. The p i  ne-domi nated f o r e s t  i s present  i n  areas 



of sandy, l e s s  f e r t i l e  s o i l ,  and i n  New Jersey i s  commonly refer red  t o  a s  

the Pine Barrens.  Figure 5 - 1 1  shows the d i s t r i b u t i o n  o f  the Pine Barrens 

ecosystem i n  New Jersey and Figure 5-12 shows f o r e s t  t y p e s  a t  NWS Ea r l e .  

p ine-dominated fo res ts  are present i n  the south-east o f  t h e  Main Base. The 

most abundan t  t r e e  i n  pine-dominated Oak-Pine f o res t s  i s  the p i t c h  p ine.  

Other common t rees include shor t lea f  p ine,  b lack oak, w h i t e  oak, p o s t  oak, 

s c a r l e t  oak and blackjack oak. The shrub layer  i s  composed predominantly of 

heaths and may include black huckleberry, lowbush b l u e b e r r y ,  sheep 1 a u r e l  , 
f e t t e rbush  and mountain l au re l .  

Oak-domi nated P i  ne-Oak forests  are general l y  considered a f r i  ncje 

area of t h e  Pine-Oak fo res t  (McCormick, 1970) and a t r a n s i t i o n  between the 

Oak-Chestnut fo res t  and pine-dominated Pine-Oak f o r e s t s .  Trees i n t h i  s 

fo res t  i n c l u d e  b lack oak, sca r l e t  oak, whi te  oak, c h e s t n u t  oak, p o s t  oak, 

p i t c h  p i n e ,  and shor t leaf  pine. Common shrubs i n c l u d e  b l a c k  huck leber ry ,  

dangleberry  and lowbush blueberry. 

i n  which 

surface. 

southern 

on s i t e s  

Upland fo res ts  which are composed of oaks and  p ines  occupy areas 

t h e  w in te r  water- table remains a t  l e a s t  1 .5  f e e t  below the  ground 

Lowland groups o f  the Oak-Pine f o r e s t  type a r e  composed mai n l y  o f  

w h i t e  cedar, red maple, b lack  gum and p i t c h  p i n e  and usuai i y  occur 

t h a t  are flooded o r  have a water- table t h a t  r i s e s  t o  w i t h i n  1 . 5  

f e e t  o f  t h e  surface for  several weeks o f  the year (McCormick, 1973). 

5 .4 .1 .  I., 3 Forest  D i s t r i b u t i o n  a t  NWS Ear le  

Wi th  the exception of  b u i l d i n g  areas, magazines,  r a i l  1 i nes  and 

roadways, much of the Main Base i s  forested. F igure  5-12 maps t h e  e i g h t  

dominant f o r e s t  types, and Table 5 -11  summarizes ac reage  by fo res t  type. 

Annual growth, inc lud ing  ingrowth, i s  g iven i 'n Table 5-12 by spec ies and 

f o r e s t  product. 

The forests  were a source o f  wood products  f o r  l o c a l  u se  w i t h  

lumber being an important indus t ry  u n t i l  the mid 1800's.  Wood was t h e  

universa l  fuel  and large quan t i t i e s  were consumed l o c a l  l y  o r  shipped t o  the 

nearby c i t i e s .  Much of  the t imber land was c u t  over repeatedly t o  supply 

charcoal f o r  l o c a l  forges and i r o n  foundr ies.  
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TABLE 5 - 1 1  

Fores t  Types Summary a t  NWS Ear le  Main Base 

FOREST TYPES ACRES 

M i  xed Oak 

Pol e t i rnber  b 

Sawtimber b  

Oak - P i n e  (Po le t imber )  

M i  xed Hardwood 

Po le t imber  

Sawtimber 

Hardwood - P ine  (Polet imber)  

P ine  - Oak (Po le t imber )  

P ine  - Hardwood (Pol e t imber )  

P ine  (Po le t imber )  

At1 a n t i c  Whi te  Cedar (Po le t imber )  
b  Seedl i ng - Sap1 i ng Types 

T o t a l  Managed Fo res t  

T o t a l  Unmanaged Fo res t  

T o t a l  F o r e s t  

C l  eared o r  Oevel oped 

T o t a l  

Notes: 

a ~ e r c e n t  of  managed f o r e s t  

b ~ a p l i n g s :  Seedl ings - l e s s  than 4 i nches  d iameter  a t  b r e a s t  h e i g h t  (dbh)  

P o l e t i m b e r - 4 i n c h e s - l l i n c h e s d b h  - 

Sawtimber - g r e a t e r  than 11 inches dbh 

Sources: G e n t i l e ,  1977. 



TABLE 5-12 

Average Annual Forest  Growth by Species and Product :  

N e t  Annual Growth 

Per  Acre T o t a l  

Sawlog s ate rial (FBM) 

W h i t e  Oaks 

Red Oaks 

, Good Hardwoods 

O t h e r  Hardwoods 

T o t a l  

Growinq Stock  (Cords) 

Whi te  Oaks 

Red Oaks 

Good Hardwoods 

Other  Hardwoods 

T o t a l  Hardwood 

P ine  

A t l a n t i c  Cedar 

T o t a l  Softwoods 

Tota l  A l l  Species 



Some open lands - used f o r  farming p r i o r  t o  e s t a b l  i j hmen t  o f  t h e  

S t a t i o n  have  s ince seeded i n t o  pure stands o f  sweetgum, o r  p i t c h  p i n e .  

depending on mois ture  cond i t i ons .  However, most f o r m e r  open areas now 

suppor t  p o o r l y  stocked stands o f  poor  qua1 i t y ,  open grown t r e e s .  Numerous 

f i r e s  have ravaged t h e  f o r e s t  f o r  c e n t u r i e s ,  which, combined w i t h  p a s t  heavy 

c u t t i n g  have  reduced much o f  t he  area t o  poor  q u a l i t y  s p r o u t - o r i g i n  stands 

of mixed oak-h ickory  and p i t c h  p ine.  Resu l ts  of a  1979 v e g e t a t i o n  survey 

near  t h r e e  o f  t he  s i t e s  c u r r e n t l y  b e i n g  eva lua ted a r e  p resen ted  i n  Table 

5-13. A survey  o f  p l a n t s  i n  t he  W a t e r f r o n t  Area i s  1  i s t e d  i n  Appendix A .  

T h i s  area i s  d iscussed more complete ly  i n  Sec t i on  5.4.3 ( M a r i n e  Wetlands. ) 

7 
Cedar, recognized as va luab le  f o r  c e n t u r i e s ,  was harves ted  w i  t h  

- i 
l i t t l e  r e g a r d  f o r  regenera t ion  be fo re  t h e  Navy a c q u i r e d  t h e  s i t e  f rom p r i -  

\ 

v a t e  ho lde rs .  As a  r e s u l t ,  o n l y  19 acres  o f  t he  o r i g i n a l  hundreds o f  acres  
_J 

of t h i s  v a l u a b l e  species remain on t h e  S t a t i o n .  Former c e d a r  s i t e s  now sup- 

p o r t  poor  q u a l i t y  stands c o n s i s t i n g  m o s t l y  o f  r e d  maple and blackgum. Cedar 

i s  a  p r e f e r r e d  deer food, and t h e  p r e s e n t  deer p o p u l a t i o n  tends  t o  p r o h i b i t s  

cedar regenera t i on .  

A t  t h e  Main Base, t he re  i s  a  s tand o f  A t l a n t i c  Wh i te  Cedar south- 

e a s t  o f  S i t e  No. 1, b i s e c t e d  by t h e  JCP&L r i gh t -o f -way .  T h i s  f o r e s t  rep re -  

sents  a  l a t e  s tage o f  bog succession and, a l t hough  o f  l i m i t e d  area,  i t  i s  an 

example o f  a  unique wet land assoc ia t i on .  The u n d e r s t o r y  i s  dominated by r-ed 

map1 e  and b l  ackgum. Common shrubs i n c l  ude sweet pepper-bush, mountai n  

l a u r e l  and rhodondendron. Some o f  t h e  common herbaceous p l a n t s  o f  t h e  

f o r e s t  f l o o r  were n e t t e d  cha in  f e r n ,  skunk cabbage, sedges, and cinnamon 

f e r n .  A second cedar swamp ou ts ide  t h e  south west c o r n e r  o f  t h e  s t a t i o n  by 

Route 33 i s  designated as a  w i l d l i f e  h a b i t a t ,  f l o o d p l a i n  and bog i n  t h e  

Monmouth County Unique Areas Study. 

5.4.1.1.4 F o r e s t  Manaqement 

The Navy had no systemat ic  f o r e s t  management p l a n  p r i o r  t o  1962, 

b u t  cons iderab le  s o i  1 conserva t ion  and r e f o r e s t a t i o n  work has been done 

s ince  1948 under the  formal s o i l  e r o s i o n  program t o  c o r r e c t  severe e r o s i o n  

f o l  low ing c o n s t r u c t i o n  o f  NWS Ear le .  Ex tens i ve  programs have been developed 



TABLE 5-13 

V e a e t a t i o n  Surveved Near Three I d e n t i  f i e d  Waste D i  s ~ o s a l  S i t e s  

S c i e n t i f i c  

Name 

Common 

Name 

Near Near Near 

S i t e  S i t e  S i t e  

(TREES, SHRUBS AND VINES) 

Acer rubrum - Red Map1 e X 

A i l a n t h u s  a1 ti ss ima Tree o f  Heaven 

Ascyrum h y p e r i  o i  des . S t .  Andrew's Cross X 

B e t u l a  sp. B i r c h  . X 

B e t u l a  l u t e a  Ye1 low B i r c h  

Betua l  n i g r a  R ive r  B i r c h  X 

Betua l  popul i f o l  i a  Gray B i r c h  

Carya tomentosa Mockernut 

Chamaecypari s t hyo i des White Cedar 

C l e t h r a  a l n i  f o l  i a  Sweet Pepper-bus h X 

Diospyros v i  r g i  n iana  Persimmon 

Faqus qrand i  f o l  i a Beech 

F r a x i  nus sp. Ash X 

Gaul t h e r i  a procumbens Wintergreen X 

Gaylussacia f rondosa T a l l  Huck leber ry  X 

I l e x  l a e v i g a t a  - Smooth Win te rbe r ry  Hol l y  X 

I l e x  opaca - American H o l l y  . X 

Jun iperus  v i r g i n i a n a  Red Cedar X 

Kalmia a n g u s t i f o l i a  Sheep- 1 a u r e l  X 

Kalmia l a t i f o l i a  Mountain Lau re l  

Liquidambar s t y r a c i  f 1 ua Sweet Gum 

L i  o n i c e r a  j apon i  ca Japanese Honeysuckle X 

Magnol ia v i r g i n i a n a  Sweetbay Magnol ia  X 

My r i ca  asp len i  f o l  i a  Sweet Fern X 

My r i ca  pensyl  vanica Bayberry X 

Nysja s y l v a t i c a  B lack  Gum X 

No. 1 - No. 5 - No. 3 



TABLE 5-12 ( C o r ~ t i  nued) 

V e g e t a t i o n  Surveyed Near Three I d e n t i f i e d  Waste D i s p o s a l  S i t e s  

S c i e n t i f i c  

Name 

Parthenocissus q u i n q u e f o l i a  

Pinus r i g i d a  

P i  nus s t robus  

Prunus s e r o t i  n a  

Pyrus a r b u t i  f o l  i a 

Quercus a lba  - 
Quercus bo rea l  i s  

Quercus cocc i  nea 

Quercus f a l c a t a  

Ouercus mar i  1 and ica  

Quercus p r i n u s  

Quercus s t e l  1 a t a  

Quercus v e l u t i n a  

Rhododendron sp. 

Rhus c o ~ a l l i n u m  

Rhus rad icans  - 
Robin ia  oseudoacacia 

Rosa sp. - 
Rubus sp. 

Sassafras a1 bidum 

S m i  1 ax bon- nox 

Smilax g lauca  

Srni l a x  r o t u n d i f o l  i a  

S D ~  raea tomentosa 

Vaccinium sp. 

Common 

Name 

V i r g i n i a  Creeper 

P i t c h  Pine 

White Pine 

Black Cherry 

Red Chokeberry 

White Oak 

Nor thern  Red Oak 

S c a r t l e t  Oak 

Spanish Oak 

B lack - j ack  Oak 

Chestnut Oak 

Post Oak 

Black Oak 

Laurel  

Winged Sumac 

Poison I v y  

Black Locust  

Rose 

Bramb 1 e 

Sassafras 

Greenbri  e r  

Greenbr ie r  

Common Greenbr i  e r  

Hardhack 

B l  uebet-ry 

Near 

S i t e  

No. 1 - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Near 

S i t e  

No. 5 - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Near 

S i t e  

No. 3 - 
X 



TABLE 5-13 (Corit inued) 

S c i e n t i f i c  

Name 

V e g e t a t i o n  Surveyed Near Three I d e n t i f i e d  Waste D i s p o s a l  S i t e s  

Near Near Near . 

1 Viburnum denta tum 

V i t u s  a e s t i v a l  i s  - 
V i  t u s  1 abrusca 

Achi 1 l e a  m i l  l e f o l  ium 

A 1  l ium v i n e a l e  

Andorpogon v i  r g i  n i  cus 

Antennar ia p l a n t a g i n i  f o l  i a  

A s c l e r p i a  sp. 

Athyr ium f i l i x - f e m i n a  

Barbarea vu l  q a r i  s 

Bromus sp. 

Carex spp. - 
, Chimaphi l a  maculata 
I 

Chrysanthemum leucanthemum 

C i rs ium sp. 

D a c t y l i s  g lomerata 

Galium apar ine  

Hieracium pra tense 

Hypochaeris r a d i c a t a  

Juncus sp. 

Lepidium campestre 

Common 

Name 

Southern Arrow-wood 

Summer Grape 

Fox Grape 

(HERBACEOUS PLANTS) 

Common Yarrow 

F i e l d  G a r l i c  

Broomsedge 

E v e r l a s t i n g  

M i  l kweed 

Lady Fern 

Win ter  cress 

8rome Grass 

Sedges 

Spotted Wintergreen 

Ox-eye Daisy 

T h i s t l e  

Orchard Grass 

Beds t raw 

King D e v i l  

Cat '  s-ear  

Rush 

F i e l d  Cress 

S i t e  S i t e  S i t e  

No. 1 - No. 5 - No. 3 - 



TABLE 5-13 (Cont inued) 

V e g e t a t i o n  Surveyed Near Three I d e n t i f i e d  Waste D isposa l  S i t e s  

S c i e n t i f i c  

Name 

Lespedeza sp. 

L i  n a r i a  canadens i s 

M i  tchel .1 a repens 

Onoclea s e n s i b i l i s  

Osmunda cinnamomea 

Osmunda rega l  i s 

Oxal i s  s t r i c t a  

Panicum spp. 

Penstemon d i g i t a l  i s  

Phragmi t e s  communis 

P l  antago 1 anceol  a t a  

P lan tago v i r g i n i c a  

P t e r i d i u m  aqu i l i num 

Rumex a c e t o s e l l a  

Rumex c r i  spus - 
Sisyr inch ium alb idum 

Symplocarpus f o e t i d u s  

T h e l y p t e r i s  s i m u l a t a  

Traqopogon p ra tense  

T r i e n t a l i s  b o r e a l i s  

T r i f o l  ium dubium 

Verbascum thapsus 

Woodwardia a r e o l a t a  

Common 

Name 

Bush C lover  

Blue Toadf lax  

P a r t r i d g e - b e r r y  

S e n s i t i v e  Fern  

Cinnamon Fern  

Royal Fern 

Yel low Wood-sorrel 

Panic Grass 

Beard- tongue 

Reed 

Eng l i sh  P l a n t a i n  

P l a n t a i n  

Bracken Fern  

Red S o r r e l  

Sour Dock 

Blue-eyed Grass 

Skunk Cabbage 

Massachusetts Fern 

Goat 's  Beard 

Star  Flower 

Hop C lover  

M u l l e i n  

Net ted  Chain Fern 

Near 

S i t e  

No. 1 - 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

Near Near 

S i t e  S i t e  

No. 5 - No. 3 - 



f o r  s o i l  a n d  water ,  f o r e s t r y ,  f i s h  and w i l d l i f e ,  and o u t d o o r  r e c r e a t i o n  a t  

Ea r le .  I n  1968 the Secretary of t h e  Navy awarded E a r l e  the  N a t i o n a l  Re- 

sources C o n s e r v a t i o n  Award, and s ince  then  has g i ven  i t  several h o n o r a b l e  

Mentions . 

5.4.1.1.5 R e f o r e s t a t i o n  and Reveqetat ion 

R e f o r e s t a t i o n  w i t h  p i n e  has been p r e s c r i b e d  f o r  many sandy areas 

t o  a i d  i n  SO^ 1  s t a b i  1  i z a t i o n .  On extremely poor  s i t e s  , some o f  wh i  c h  have 

remained as exposed sand s ince  t h e  cons t ruc ton  o f  t h e  s t a t i o n ,  s p e c i a l  

t r e a t m e n t s  have been p r e s c r i b e d  t o  r e e s t a b l i s h  a  f o r e s t  and ground c o v e r .  

F e r t i l i z i n g  and mulching are  necessary i n  some cases t o  speed up t h e  es ta -  

b l  ishment o f  a  vege ta t i ve  cover. The seeding of s p e c i a l  g r a s s  seed m i x t u r e s  

as a  s o i l  s t a b i l i z e r  has been h e l p f u l  on c e r t a i n  r e f o r e s t e d  areas where  wind 

e r o s i o n  a n d  "sandb las t ing"  causes h i g h  m o r t a l  i t y  o f  s e e d 1  i ngs. I n  h i g h l y  

a c i d  a reas ,  such as t h e  Army Bar r icades area, s l a g  h a s  been spread t o  neu- 

t r a l i z e  the s o i l  so t h a t  p l a n t s  can e v e n t u a l l y  su rv i ve .  

I n  many cases where f o r e s t  cover  i s  n o t  d e s i r e d  because l o c a t i o n  

r e q u i r e s  t h a t  t h e  area remain open f o r  reasons o f  s a f e t y ,  s e c u r i t y ,  or- f i r e  

r e g u l a t i o n s ,  var ious  legumes and grasses have been c h o s e n  f o r  v e g e t a t i v e  

cover.  Crownvetch, a  legume, has many advantages over  p r e v i o u s l y  used  types 

o f  ground cover .  It has a  f lower  wh ich  g i ves  s i x  m o n t h s  o f  c o l o r  t o  t h e  

area where i t  i s  es tab l i shed ,  and most i m p o r t a n t  o f  a1 1  , i t  t h r i v e s  u n d e r  a  

v a r i e t y  o f  adverse s i t e  cond i t i ons .  A lso ,  i t  does n o t  r e q u i r e  mowing and 

grows dense ly ,  chok ing  o u t  weeds; and because i t  i s  a  legume,  i t  adds t o  t h e  
1 f e r t i l i t y  o f  t h e  s o i l .  Crownvetch has been used as a  g r o u n d  cover f o r  many 

newly e s t a b l  i shed semi- improved areas. 

Grasses which have been used i n  t h e  r e s e e d i n g  o f  unimproved areas 

d i s t u r b e d  by c o n s t r u c t i o n  i n c l u d e  t a l l  fescue, l o v e g r a s s  and some o f  t h e  

improved ryegrasses. These grasses have proven themse lves  by t h e i r  a b i  1 i t y  . 

t o  s u r v i v e  poor  and droughty s o i l s .  T r i a l s ,  however, a r e  i n  p r o g r e s s  t o  

eva lua te  new grasses and seed mixes capable o f  s u r v i v i n g  ex t reme ly  poor- 

e x i s t i n g  c o n d i t i o n s  w h i l e  r e q u i r i n g  a  minimum o f  ma in tenance to  s u s t a i n  a 

t u r f  capable o f  r e s i s t i n g  invas i o n  o f  woody weed v e g e t a t i o n .  



. . Improvement o f  s o i l  on some poor  sandy areas has been done t h r o u g h  
t h e  e s t a b l  ishment of about 20 acres o f  w i l d 1  i f e  food p l o t s  by t h e  Conserva- 

t i o n  Club. These areas are  f e r t i  1 i z e d  and t r e a t e d  w i t h  manure ob ta ined  from 

l o c a l  h o r s e  s tab les .  Food p l o t s  have a l s o  been e s t a b l  i s h e d  under a  power-- 

l i n e  r i g h t - o f - w a y  on the  S t a t i o n ,  a i d i n g  i n  t he  p r e v e n t i o n  o f  e r o s i o n  and 

making use  o f  l and  on which f o r e s t  growth i s  r e s t r i c t e d .  

5.4.1.2 F i r e s  

F i r e s  are f requent  i n  t h e  P ine  Barrens, p r o b a b l y  o c c u r i n g  more 

o f t e n  i n  t h e  h i s t o r i c  and p r e h i s t o r i c  p a s t  than t h e y  do today. The P ine  7 

Barrens v e g e t a t i o n  has developed seve ra l  f i r e  r e s i s t a n c e  adap ta t i ons .  Most 
I 

p l a n t  spec ies  i n  t he  upland areas s p r o u t  v i g o r o u s l y  f r o m  underground organs 
I 

a f t e r  t h e  t o p s  of the p l a n t s  a re  burned. 
A 

The p i t c h  p ine ,  t h e  most abundant t r e e  i n  t h e  r e g i o n ,  i s  ou ts tand-  

i n g  among eas te rn  c o n i f e r s  i n  i t s  a b i l i t y  t o  s u r v i v e  i n j u r y  f rom f i r e .  A l l  

p i t c h  p i n e  f o l i a g e  may be k i l l e d  by  t h e  heat  o f  t h e  f i r e ,  and s t i l l  t h e  

crown w i  1  1  produce new need1 es. Dormant buds, capable o f  a c t i v e  growth when 

p r o p e r l y  s t imu la ted ,  a re  the  key t o  t h e  recovery o f  p i t c h  p ines .  These 

dormant buds l i e  p r o t e c t e d  beneath the s o i l  sur face  a n d  a l o n g  the  t runks  o f  

t h e  t r e e s .  Cones o f  some p i t c h  p i n e s  a re  s e r o t i n o u s ,  i . e . ,  they remain 

c losed  f o r  an i n d e f i n i t e  number o f  yea rs  a f t e r  t hey  mature ,  b u t  open i n  

response t o  h i g h  temperatures. The p i t c h  p i n e  i s  adapted t o  poor  s o i l s  w i t h  

a  severe f i r e  h i s t o r y ,  i t  i s  a  common invader  o f  c l e a r e d  s i t e s ,  and i t  i s  

ab le  t o  t h r i v e  on bo th  droughty and wet  s i t e s .  

Other  t r e e  species a1 so e x h i b i t  adapta t ions .  The sho r t1  e a f  p i n e  ,. 
l i k e  the  p i t c h  p ine ,  has dormant buds a long the  t r u n k ,  b u t  i t  does n o t  

r e t a i n  i t  basal  sp rou t i ng  c a p a b i l i t y  as l ong  as the  p i t c h  p ine .  Oak t r e e s  

g e n e r a l l y  do n o t  sprout  i n  t he  crown, b u t  basal  s p r o u t s  develop f rom stems 

a f t e r  f i r e s .  The b l a c k j a c k  oak s u r v i v e s ,  perhaps even t h r i v e s ,  under cond i -  

t i o n s  o f  very f requent  f i r e .  The p o s t  oak i s  l ess  t o l e r a n t  o f  f r equen t  f i r e  

and the  b lack  oak even l ess .  White c h e s t n u t  and s c a r l e t  oaks a re  g e n e r a l l y  

k i  1 1 ed by r e c u r r e n t  f i res.  



F i r e  removes l i t t e r  cove r ing  the  f o r e s t  f l o o r .  Th is  p r o v i d e s  a 

more s u i t a b l e  seedbed f o r  p ine  which, u n l i k e  oaks, r e q u i r e  minera l  s o i  1 o r  a 

t h i n  l a y e r  o f  1 i t t e t -  and minimal shading f o r  seed1 i n g  es tab !  ishment. Over-  

a1 1, f i r e  f avo rs  p i n e  over oak. I n  t h e  absence o f  f i r e  o r  o t h e r  d i s t u r b a n c e  

such as l a n d  c l e a r i n g ,  p i t c h  p i n e  and s h o r t l e a f  p i n e  wou ld  e v e n t u a l l y  be 

rep laced  by oak and o t h e r  hardwoods. 

P e r i o d i c  w i l d f i r e s  a t  p o s s i b l y  40 yea r  i n t e r v a l  s have produced t h e  

oak-pine m i x t u r e s  over  ex tens ive  areas o f  upland, w h i l e  more f requen t  f i r e s  

have c r e a t e d  mix tures  o f  p i t c h  p i n e  and scrub oak. D i f f e r e n t  f i r e  f r e -  
I 

1 quencies and i n t e n s i t i e s  i n t e r r u p t  succession, thus a c c o u n t i n g  f o r  most  o f  

,I t h e  c u r r e n t  v a r i a t i o n s  i n  f o r e s t  compos i t ion  and 1 a r g e l y  obscur i  n g  t h e  

> e f f e c t s  o f  s o i l  d i f f e rences .  I n  swamps, f i r e  may f a v o r  t h e  r e p r o d u c t i o n  o f  
A t l a n t i c  w h i t e  cedar o r  hardwoods. If f i r e  consumes enough o f  the o r g a n i c  

0' 

s o i  1 , quak ing  bogs, meadows, o r  1 eather-1 e a f  areas may be favored.  

5.4.1.2.1 C o n t r o l l e d  Burning a t  NWS E a r l e  

On t h e  Main Base, c o n t r o l  l e d  b u r n i n g  o f  a b o u t  2,000 acres occu rs  

every two years. Prescr ibed b u r n i n g  i s  c a r r i e d  o u t  o n  stands where p i t c h  

p i n e  i s  t h e  dominant species and where e x i s t i n g  hardwoods a re  o f  no \ /a1 ue. 

The purposes o f  t he  bu rn ing  a re  as f o l l o w s :  

(1) Reduct ion o f  f i r e  hazard by  reduc ing  t h e  amount o f  f l a s h  

fue l s .  

(2 )  Improvement of  seedbed c o n d i t i o n s  f o r  p ine .  

( 3 )  Improvement o f  species compos i t ion  by e l  i m i  n a t i  ng weed h a r d -  

woods i n  p i n e  stands. 

(4 )  Improvement o f  w i  1 d l  i f e  h a b i t a t  

Burn ing  i s  c a r r i e d  o u t  by the  S t a t i o n  F i r e  Department, under  the super:, i s i o n  

o f  t h e  S t a t i o n  F i r e  Chief.  Areas wh ich  a re  burned f o r  f o r e s t  and w i  l d l  i f e  



h a b i t a t  improvement a re  se lec ted  by the  S t a t i o n  Forester-  and m u s t  be ap- 

proved b y  t h e  F i r e  Ch ie f  and areas t o  be burned f o r  f i r e  hazard r e d u c t i o n  

a r e  based on mutual agreement o f  bo th  the  F i r e  C h i e f  and t h e  S t a t i o n  

Fores ter .  

5.4.1.3 I n s e c t  and Disease Management 

The g r e a t . d i v e r s i t y  and number o f  hardwood s p e c i e s  p r o v i d e  n a t u r a l  

d e t e r r e n t s  t o  bu i l d -up  o f  i n s e c t  p o p u l a t i o n s  and d i s e a s e  i n f e c t i o n s ,  w i t h  

t h e  e x c e p t i o n  o f  one i n s e c t ,  t he  gypsy moth, Lyman t r i a  d i s p a r ,  which has 

become a  m a j o r  problem. I 

1 

5.4.1.3.1 Gypsy Moth Cont ro l  Proqram a t  NWS E a r l e  Y 

i . 
F o r e s t  area i n  New Jersey,  p a r t i c u l a r l y  i n  t y p e s  where oak p r e -  

dominates, have s u f f e r e d  g r e a t l y  due t o  d e f o l i a t i o n  b y  t h e  gypsy moth. I f  

uncon t ro l  1 ed, these d e f o l  i a t o r s  b u i l d  t o  ext remely h i g h  p o p u l a t i o n s ,  de- 

f o l i a t i n g  b o t h  hardwoods and c o n i f e r s .  The main o b j e c t i v e  o f  t h e  Navy Gypsy I 

Moth C o n t r o l  Program i s  t o  p revent  t h e  moth 's  spread i n t o  n o n i n f e s t e d  areas 

as r e q u i r e d  by USDA Quarant ine  Laws. Other  o b j e c t i v e s  i n c l u d e  t h e  p r o t e c -  

t i o n  o f  f o r e s t  stands and ornamental p l a n t i n g s  w i t h i n  t h e  a d m i n i s t r a t i v e  

area. B o t h  b i o l o g i c a l  and chemical methods a re  u t i l i z e d  i n  t h e  C o n t r o l  

Program wh ich  i s  c a r r i e d  o u t  i n  coopera t i on  w i t h  t h e  New Jersey  Department 

o f  A g r i c u l t u r e -  (NJDA) and the  US Department o f  A g r i c u l t u r e  (USDA). A b r i e f  

h i s t o r y  o f  t h e  gypsy moth supression program a t  NWS E a r l e  i s  as f o l l o w s :  

(1) Dur ing  the summer o f  1964, t h e  f i r s t  egg masses were found i n  

Monmouth County. 

( 2 )  I n  1967, t h e  Navy recognized the  need f o r  a  c o n t r o l  program, 

and made p lans  t o  a e r i a l  spray the  S t a t i o n  i n  t h e  s p r i n g  o f  

1968. 

( 3 )  I n  1968, the USDA. A g r i c u l t u r a l  Research Serv i ce ,  P l a n t  

P r o t e c t i o n  D i v i s i o n  and t h e  Navy cooperated i n  s p r a y i n g  5 , 7 W  

acres o f  i n f e s t e d  land w i t h  Carbary l  ( S e v i n ) .  A t  the  t i m e  



S e v i n  had t h e  lowest t o x i c i t y  o f  any a p p l i c a b l e  m a t e r i a l  and 

a1 so decomposed r e a d i l y  w i t h  no res idua l  e f f e c t s .  Resul  t s  

were excel 1 ent .  The New Jersey Department o f  Environmental 

Protect ion (NJDEP) provided the Navy w i t h  thousands of p a r a -  

s i t e s  i n  an attempt t o  prevent r e i n f e s t a t i o n  o f  t h e  Station. 

No bu i ldup o f  the gypsy moth was experienced on  the S t a t i o n  

dur ing 1969. 

I n  1970, the  A g r i c u l t u r a l  Research Service and t h e  Navy a g a i n  

cooperated t o  spray 1,500 acres o f  i n f e s t e d  l a n d .  Gardona, a 

chemical no t  t o x i c  t o  bees, was used on an experimental 

basis.  Results d i d  no t  achieve expecta t ions.  The S t a t i o n  

a1 so experienced heavy popu la t ion  growth d u r i n g  1970, r e s u l  t- 

i n g  i n  gypsy moth i n f e s t a t i o n s  o f  varous degrees over much o f  

the f o r e s t  area. 

I n  1971, the A g r i c u l t u r a l  Research Se rv i ce  and the Navy 

cooperated t o  spray 9,000 acres. The i n s e c t i c i d e  used was 

Sevin 80S, which gave excel l e n t  r e s u l t s .  

During 1972, con t ro l  measures were c a r r i e d  o u t  using a t r u c k  

mounted m i s t  blower i n  c r i t i c a l  areas. An addi t iona l  350 

acres were sprayed i n  cooperat ion w i t h  the New Jersey D e p a r t -  

ment o f  Ag r i cu l t u re  as p a r t  o f  an exper imenta l  procedure t o  

t e s t  the e f fec t i vness  o f  Baci 1 l us  t h u r i n g i e n s i s  i n  c o n t r o l  - 
l i n g  gypsy moths. Resu'lts were on ly  f a i r  and r e i n f e s t a t i o n  

o f  most areas occurred through popula t ion b u i  1 dup and i n v a -  

s ion from outs ide areas. 

I n  agreement w i t h  the US Department o f  A g r i c u l t u r e ,  a b i o -  

chemical approach was adopted f o r  1973. Under t h i s  approach, 

spraying was l i m i t e d  t o  se lec ted areas so t h a t  gypsy m o t h  

paras i tes  would have a g rea te r  oppo r tun i t y  t o  bu i ld  up i n  

areas where h igh moth popula t ions would n o t  be i n  danger o f  

spreading. Other se lec ted c r u c i  a1 areas were sprayed u s i  ng 



Sevin-4 i n  o i l .  R e s ~ i l t s  on the  1,700 a c r e s  sprayed were 

e x c e l l e n t .  I n  s p i t e  o f  a  h i g h  degree o f  c o l l a p s e  i n  many 

areas, t he  l e v e l  of gypsy moth i n f e s t a t i o n  remained h i g h  due 

t o  p o p u l a t i o n  b u i  ldup i n  1  i g h t l y  i n f e s t e d  a r e a s  and r e i  nva- 

s i o n  from o u t s i d e  sources. 

(9 )  I n  1974, approximate ly  1,300 acres were a e r i a l  sprayed i n  

coopera t i on  w i t h  t h e  U n i t e d  Sta tes  Department o f  A g r i c u l t u r e ,  

Animal P l a n t  Hea l th  Se rv i ce  (USDA, APHS), u s i n g  t h e  i n s e c t i -  

c i d e  Sevin-4 i n  o i l .  R e s u l t s  were e x c e l l e n t  and t h i s  formu- 

l a t i o n  o f  Sevin proved t o  be t h e  most e f f e c t i v e  f o r  gypsy , 

moth c o n t r o l .  B i o l o g i c a l  c o n t r o l s  combined w i t h  t h e  chemical 

c o n t r o l  program r e s u l t i n g  i n  t h e  lowest  l e v e l  o f  d e f o l i a t i o n  

s i n e  1969. 

(10) Dur ing  the  s p r i n g  o f  1975, t h e  a e r i a l  s p r a y i n g  o f  420 acres 

was c a r r i e d  o u t  i n  coopera t i on  w i t h  the  NJDA. Ground spray-  

i n g  w i t h  a  t r u c k  mounted m i s t  b lower was c a r r i e d  o u t  by  t h e  

S t a t i o n  p e s t  c o n t r o l  s e c t i o n  and by USDA, APHIS. B i o l o g i c a l  

c o n t r o l s  were n o t  as e f f e c t i v e  du r ing  1975, r e s u l t i n g  i n  t h e  

d e f o l  i a t i o n  o f  approx imate ly  1,600 acres. Severe  damage i n  

many oak stands occurred, s i n c e  t r e e s  had a 1  r e a d y  been weak- 

ened by  p a s t  d e f o l i a t i o n s .  More i m p o r t a n t ,  t h e  danger o f  

t r a n s p o r t i n g  t h i s  p e s t  t o  areas ou ts ide  t h e  q u a r a n t i n e  r e g i o n  

had a l s o  increased. 

(11)  Dur ing  the  s p r i n g  o f  1976, 4,700 acres o f  a e r i a l  sp ray ing  was 

done t o  p reven t  widespread d e f o l i a t i o n  and a b i d e  by Federal  

quarant ine  r e g u l a t i o n s .  The ' i n s e c t i c i d e  u s e d  was Sevin-4 i n  

o i l  and sp ray ing  was done i n  coopera t ion  w i t h  t h e  Animal 

P l a n t  Hea l th  Serv ice  o f  t h e  USDA. S p r a y i n g  w i t h  a  t r u c k .  

mounted m i s t  blower was a l s o  done by b o t h  t h e  S t a t i o n  Pest  

Con t ro l  Sec t i on  and by USDA, APHIS. R e s u l t s  w i t h i n  spray 

areas were excel  1  ent .  



(12) I n  19'77, a  t o t a l  o f  2,200 acres were a e r i a l  sprayed u s i n g  

S e v i n - 4  i n  o i l ,  i n c l u d i n g  600 acres which h a d  where h i g h  

g y p s y  moth p a r a s i t e  p o p u l a t i o n  i n  p rev ious  y e a r s  and had been 

1 e f t  unt rea ted.  

(13) As a  r e s u l t  o f  t h e  e f f e c t i v e n e s s  o f  t h e  i n s e c t i c i d e  and t h e  

b u i l d u p  o f  pa ras i tes ,  no a e r i a l  spray ing  was r e q u i r e d  d u r i n g  

' t h e  s p r i n g  of  1978 o r  t he  s p r i n g  o f  1979. Some t r u c k  mounted 

m i s t  b lower sp ray ing  was done around s h i p p i n g  areas f o r  

r e g u l a t o r y  requirements. 

(14) By 1980, the  p o p u l a t i o n  of gypsy moths had a g a i n  b u i l t  up t o  

t h e  p o i n t  where a e r i a l  sp ray ing  was necessary. An emergency 

a c t i o n  o rde r  was issued by  t h e  USDA r e q u i r i n g  t h a t  a l l  i n -  

f e s t e d  areas on NWS E a r l e  be sprayed. Under a  coopera t i ve  

s p r a y  program p a i d  f o r  by t h e  USDA, 8,000 a c r e s  were  sprayed. 

R e s u l t s  were good. No d e f o l i a t i o n  was e x p e r i e n c e d  i n  1980, 

however a  low l e v e l  p o p u l a t i o n  was p resen t  i n  a l l  areas 

d u r i n g  t h e  s p r i n g  o f  1981 and approximate ly  400 acres were 

d e f o l i a t e d  i n  a  h e a v i l y  i n f e s t e d  area a t  t h e  n o r t h e a s t  p e r i -  

m e t e r  o f  t he  Main Base. 

By the  summer of 1981, t h e  gypsy moth had a g a i n  b u i l t  up t o  

t h e  p o i n t  where t h e r e  were enough egg masses t o  p r o v i d e  f o r  a 

s p r i n g  of  1982 p o p u l a t i o n  t h a t  would c o m p l e t e l y  d e f o l i a t e  a l l  

oak f o r e s t  types on the  S t a t i o n  w i t h  v a r y i n g  degrees o f  

d e f o l i a t i o n  i n  o t h e r  f o r e s t  types.  As a  r e s u l t  o f  t h e  exper i -  

ence w i t h  t h i s  i n s e c t  over  t h e  p a s t  yea rs ,  i t  i s  now ev iden t  

t h a t  t he  gypsy moth problem i s  go ing  t o  c o n t i n u e  on a  r e g u l a r  

bas i s  u n t i  1  s i  l v i c u l  t u r a l  c o n t r o l  t e c h n i q u e s  change t h e  

f o r e s t '  types a t  NWS E a r l e  to .  a  species c o m p o s i t i o n  t h a t  w i  11 

r e s i s t  epidemic b u i l d - u p  o f  t he  gypsy moth. Although t h e  

i n s e c t i c i d e s  be ing  used a r e  ve ry  e f f e c t i v e ,  t h e  r e s u l t s  a r e  

sho r t  l i v e d  due t o  t h e  c h a r a c t e r i s t i c s  o f  t h e  gypsy moth 's  

spread by  wind d u r i n g  i t s  e a r l y  i n s t a r s  and i t s  ex t remely  

h igh b u i l d - u p  p o t e n t i a l  (500X). B i o l o g i c a l  a g e n t s  help,  b u t  

do n o t  p reven t  t h e  epidemic b u i  ld-ups which have occurred.  



5 . 4 . 1 . 3 . 2  A d d i t i o n a l  I n s e c t  Management 

Another  i n s e c t ,  the fa1 1  cankerworn, A l s o p h i  l a  pometar ia ,  has 

b u i l t  up t o  ex t remely  h igh  popu la t i ons  every f i v e  o r  s i x  yea rs ,  however i t  

i s  b rought  under c o n t r o l  by n a t u r a l  causes i n  a  very  s h o r t  t ime.  By i t s e l f ,  

t h i s  i n s e c t  i s  a  minor problem, b u t  combined w i t h  t h e  gypsy moth i t  has 

c o n t r i b u t e d  t o  d e s t r u c t i o n  of  oak stands. The reason f o r  t h i s  i s  due t o  t h e  

e a r l y  d e f o l i a t i o n  damage caused by t h e  cankerworm, wh ich  i s  then f o l l o w e d  by 

t h e  gypsy moth j u s t  as the  second s e t  o f  leaves appear.  The two d e f o l i -  

a t i o n s  d u r i n g  t h e  same growing season a re  extremely damaging. E a r l y  t i m i n g  

f o r  gypsy moth spraying,  when cankerworm i s  p resent ,  has c o n t r o l  l e d  t h i s  

i n s e c t .  

O t h e r  d e f o l  i a t i n g  i nsec ts  which sometimes b u i  1 d up t o  s i g i  f i c a n t  

numbers, b u t  s t i l l  have caused o n l y  minor  damage because o f  c o l l a p s e  f r o m  

n a t u r a l  causes i nc lude :  the  red  headed p i n e  sawf l y ,  N e o d i p r i o n  l e c o n t e ,  t h e  

l a r c h  s a w f l y ,  P r i s t i p h o r a  e r i c h s e n i i ;  s a w f l i e s  o f  t he  genus P e r i c l i s t a ;  oak 

l e a f  r o l  l e r s  ; Eastern t e n t  c a t e r p i  1  l e r ,  Malacosoma americanum; the  l o c u s t  

1 eafmi ner ,  Odontota do rsa l  i s  ; and bagworm, T h y r i d o p t e r y x  ephemeraeformi s .  

I nsec ts  damaging stems and buds i n c l u d e  the  European p i n e  shoot  moth, Rhya- 

c i a n i a  buo l  i a n a ,  and Nantucket p i n e  t i p  moth ,  Rhyoc ion i  a  f r u s t r a n a .  These 

two i n s e c t s  have been extremely damaging t o  A u s t r i a n  p i n e .  Because t h e r e  

are  on l y  a  few stands of Aus t r i an  p i n e  , problems w i t h  t h e s e  i n s e c t s  a re  n o t  

ser ious .  Whi te p ine  weev i l ,  Pissodes s t r o d b i ,  has caused  some damage t o  

te rmina l  g rowth  i n  s a p l i n g  wh i te  p i n e  p l a n t a t i o n s ,  b u t  has been s u c e s s f u l l y  

c o n t r o l  l e d  w i t h  i n s e c t i c i d e s .  

5 . 4 . 1 . 3 . 3  Disease 

There are  no major d isease problems w i t h  hardwood t r e e s .  One 

minor t w i g  d isease which becomes n o t i c e a b l e  b u t  does l i t t l e  damage i s  

D o t h i o r e l l a  guerc ina  which a t tacks  ches tnu t  oak 

A major  disease, Pine t i p  b l i g h t ,  caused b y  t h e  fungus D i p l o d i a  

p inea ,  has caused much damage t o  p i t c h  p ine  a t  the  M a i n  Base. A 1  though 

p i t c h  p ine  i s  n o t  a  va luab le  species,  i t  i s  a  major component of  many o f  t h e  



.. 

f o res ted  a r e a s  on the  Ma-in Base. There i s  no e f f e c t i v e  means t o  c o n t r o l  

t h i s  d i s e a s e ,  b u t  i t  i s  hoped t h a t  changes from the  c l i m a t i c  extremes wh ich  

have been exper ienced i n  recen t  years w i  11 b r i n g  the  p r o b l e m  under c o n t r o l .  

Because o f  t h e  extreme s u s c e p t i b l i t y  of  Aus t r i an  p i n e  t o  D i p l o d i a ,  t h e  

p l a n t i n g  o f  t h i s  species i s  no longer  adv isab le .  

5.4.2 T e r r e s t r i a l  Fauna 

5 .4 .2 .1  Mammals 

T h e  w h i t e  t a i l e d  deer i s  t h e  most conspicuous mammal o f  t h e  p i n e  

Barrens a n d  t h e  NWS Ear le.  These he rb i vo res  consume g r e a t  q u a n t i t i e s  of 

p l a n t  m a t e r i a l .  They have no n a t u r a l  p reda to rs  b u t  h u n t e r s  harvest s i g n i f i -  

c a n t  numbers. Deer favor  t he  f o r e s t  edges and p r e f e r  t h i c k e t s  a l t e r n a t i n g  

w i t h  open a r e a s .  These v e g e t a t i o n  types a re  common a t  NWS E a r l e .  

A d d i t i o n a l  animals observed a t  NWS E a r l e  are: 

Very Abundant Abundant Common 

White T a i l  Deer Gray Fox R u f f e d  Grouse 

C o t t o n t a i  1  Rabb i t  Ringneck Pheasant Red Fox 

Bobwhi te Qua i  1 Raccoon Opossum 

Gray S q u i r r e l  Geese 

Ducks  (many s p e c  i es ) . 

Red Squ i r re l  

H i s t o r i c a l l y ,  b o t h  t h e  bobcat  and the  b l a c k  b e a r  occured i n  t h e  

reg ion  b u t  b o t h  a r e  now e x t i r p a t e d .  The eas te rn  c o y o t e  i s  i n c r e a s i n g  i t s  

range and may soon become abundant i n  t h e  Pine Barrens t o  t h e  south. 

The tunne ls  and runs o f  moles, p i n e  mice, a n d  w h i t e - f o o t e d  mice  

form i n t r i c a t e ,  c r i s s - c r o s s i n g  p a t t e r n s  i n  most upland a r e a s .  The t r a i  1  s o f  

var ious  small rodents  o f t e n  a r e  conspicuous i n  marshes, b u t  the animal  s a r e  

r a r e l y  observed. 



. . 

Animals observed d u r i n g  a survey near th ree  o f  t h e  numbered d.is- 

posal a reas  are  l i s t e d  i n  Table 5-14. W i l d l i f e  common i n  the  a rea  and 

p o t e n t i a l l y  o c c u r r i n g  a t  E a r l e  a re  presented i n  Appendix B .  

5.4.2.2 - B i r d s  

The a l t e r n a t i o n  o f  f o r e s t  and c lea red  magazine areas on t h e  Main  

S t a t i o n ,  w h i c h  favors a v a r i e t y  of  i n s e c t  species,  a l s o  suppor ts  a d i v e r s e  

community o f  songbirds.  Numerous hawks and owls prey on t h e  abundant sma l l  

b i r d s  and bur rowing mammals. I n  a d d i t i o n  t o  t h i s ,  t h e  W a t e r f r o n t  Area and 

adjacent  marshes support  an e n t i r e l y  d i f f e r e n t  communi t y  o f  shore b i r d s .  

The importance o f  t h i s  group o f  animals i s  apparent from Append ix  B. 

5.4'. 2 .3  Amphibians and R e p t i l e s  

Some species,  such as the  box t u r t l e ,  s u b s i s t  p r i m a r i l y  on p l a n t  

foods. R e p t i l e s  and amphibians are  most abundant i n  t h e  low land  areas and 

i t  i s  t h e r e  t h a t  they  become impor tan t  components o f  t h e  ecosystem. The 

snakes and t u r t l e s  o f  t h e  uplands seldom are  numerous enough t o  be con- 

s idered of  ve ry  g rea t  s i g n i f i c a n c e  i n  t h e  ecosystem. 

5.4.2.4 W i l d l i f e  Management 

Deer browse damage i s  severe i n  young t r e e  p l a n t a t i o n  a reas ,  

desp i te  c u l l i n g  of  t h e  herd th rough au tho r i zed  hunt ing.  B e f o r e  1966 h u n t i n g  

was not  a1 lowed because o f  r i s k s  t o  base s e c u r i t y ,  s a f e t y  and f i r e  p r o t e c -  

t i o n .  Since 1966, f i s h i n g  and h u n t i n g  have been p e r m i t t e d  f o r  ass igned  

s t a t i o n  personnel and employees. An average o f  4,000 hours per  y e a r  i s  

spent by about 200 hunters  i n  t he  f i e l d  a f t e r  deer a n d  smal l  game. The 

average annual k i  1 1 by species i s :  

46 deer 

72 r a b b i t s  

52 s q u i r r e l s  

34 q u a i l  

10 water fowl  

5 fox  

3 pheasants 

2 woodcock 

1 grouse 



TABLE 5-14 

Animal s  Surveyed Near Three I d e n t i  f i e d  Waste D i  s p o s a l  5 i  tes 

Near Near Near  

S c i e n t i f i c  Common 

Name 

Bufo woodhouse f o w l  e r i  
7 - 

Rana catesbeiana 
1 - 

Rana c l a i t a n s  me lan to  - 

Chlvct-a s .  s e r p e n t i n a  -- 
Clemmvs a u t t a t a  c a r o l i n a  

Terrapene c a r o l  i na 

C o l u k r  c o n s t r i c t o r  

c o n s t r i c t o r  

~Coraayps a r t r a t u s  

Col inus  v i  ra inanus 

Colaotes auratus 

Tyrannu tyrannus 

Cvanoci t t a  c r i  s t a t a  

Corvus brachyrhynchos 

Mimus p o l y q l o t t o s  

Dumetel la c a r o l i n e n s i s  

Sturnus v u l q a r i  s  

S t u r n e l l a  maqna 

gu i  j c a l  us qu i  scu l  a 

Molothrus a t e r  - 
P ~ D ;  l o  e r . ~ t h r o ~ h t h a l m u s  

Name 

AMPHIBIANS 

S i t e  S i t e  S i t e  

No. 1 - No. 5 - No. 3 - 

Fowler '  s  Toad X 

B u l l  f r o g  X 

Greenf r o g  X 

REPTILES 

Common Snapping T u r t l e  X X 

Spot ted  T u r t l e  X 

Eas tern  Box T u r t l e  

Nor the rn  B l a c k  Racer 

B I R D S  

B lack  V u l t u r e  X 

Bobwhite X 

Ye l low-shaf ted  F l i c k e r  

Eastern  K i  ngb i  r d  

B lue  Jay 

Common Crow 

Moc k i  ngb i r d  

C a t b i r d  

Star1  i n g  

Eastern  Meadowlark 

Common Grack le  

Brown Headed Cowbid 

Rufous- s i ded Towhee 



TABLE 5-14 (Continued) 

Animal ;  Surveyed Near Three I d e n t i f i e d  Waste D i s p o s a l  S i t e s  

Near Near Near 

S c i e n t i f i c  Common 

Name Name 

S i t e  S i t e  S i t e  

No. 1 - No. 5 - No. 3 

MAMMALS 

Marmoto monax Woodchuck X 

Tamias s t r i a t u s  Eastern Chipmunk X 

Peromyscus 1 eucopus Whi te- footed Mouse X 

Ondatra z ibe tha  Muskrat X 

S y l v i l a g u s  f l o r i d a n u s  Eastern C o t t o n t a i l  X X 

Odocoi 1 eus v i r g i  n ianus  W h i t e - t a i l e d  Deer X X 
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H a r v e s t  of a l l  species genera l ly  has been much l e s s  than p o p u l a -  

t i o n  and r e p r o d u c t i v e  ra tes can support. Consequently, t h e  depot s e r v e s  as 

a  w i l d l i f e  producing area f o r  natura l  res tock ing o f  surrounding l a n d s .  A 

serious w i  1 d dog problem, a f f e c t i n g  both w i l d l i f e  and man, arises o n  the 

s t a t i o n  o c c a s i o n a l l y .  This r esu l t s  from abandonment o f  p e t s  by su r round ing  

p r i v a t e  owners .  

5.4.3 M a r i  ne Wet 1  ands 

The re  are many areas o f  s a l t  marshes i n  Monmouth County, i n c l  ud ing  

s i g n i f i c a n t  areas not  inc luded i n  the New Jersey 1970 Wetlands Act. ~ h e s e  

areas i n c l  u d e  marshes along Rar i  tan  and Sandy Hook Bays, Middletown; S i  1  ver ;  

McClee's Creek  i n  Middletown; marshes i n  the upper Shark R i ve r ;  and marshes 

east  of t h e  Garden State Parkway on the Manasquan River.  I n  a l l ,  some 2000 

acres of s a l  t marsh remain i n  Monmouth County. 

On the Rar i tan Bay, s a l t  marshes occur along t h e  Waterf ront  p ro -  

pe r t y  and rece ive  drainage from the Chapel Hi1 1  area. Some drainage from 

Chapel H i1  1  flows i n t o  Comptons Creek, which has been designated a  W i  1  d l  i f e  

Habi ta t ,  T i d a l  Marsh and Coastal f l o o d p l a i n  i n  the Monmouth County Unique 

Areas Study. The Ware Creek marsh, adjacent t o  the W a t e r f r o n t  p r o p e r t y  i s  

bordered on i t s  o ther  s ide by a  san i t a r y  l a n d f i l l  and  a i r s t r i p  ( F i g u r e  

5-13). A 1979 f i e l d  survey o f  four t ransec ts  through t h i s  marsh a n d  the  

adjacent f i e l d  i s  inc luded i n  F igure 5-14. Biomass p r o d u c t i v i t y  measured i n  

t h a t  j tudy  of the Ware Creek marsh compares we l l  t o  o t h e r  marshes i n  the 

area, as summarized i n  Table 5-15. As can be seen f r o m  Figure 5-14,  the  

Ware Creek marsh shows the t y p i c a l  saltmarsh p a t t e r n  o f  single s p e c i e s  

vegetat ion bands: smooth cord grass i s  found c l oses t  t o  t he  water 's edge  i n  

those areas r e g u l a r l y  flooded by the t i des ;  shoreward o f  t h i s  zone i s  an 

area of s a l t  meadow, suppor t ing s a l t  grass and s a l t  bog; landward o f  t h i s  

zone, h igh t i d e  bush and sea-myrt le are  found; common r e e d  i s  local l y  abun- 

dant along the upper marsh edge, espec ia l l y  where t h e r e  has been s o i  1  d i s -  

turbance. A l i s t  of  animals common t o  the Water f ront  marsh area i s  p re -  

sented i n  Table 5-16. 
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VEGETATION TRANSECT NO. 1 - SALT MARSH 

FIGURE 5-14.(a) VEGETATION TRANSECT NO. 1 
(See Figure 5-13 for location) 
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VEGETATION TRANSECT NO. 3 - SALT MARSH 
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FIGURE 5- 14 . (c)  VEGETATION TRANSECT NO. 3 
(See F igure 5-13 f o r  l o ca t i on )  
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FIGURE 5-14.(d) VEGETATION TRANSECT NO. 4 
(See Fiyure 5-13 for location), 

INITIAL ASSESSMENT STUDY 
FC’HA NAVAL WEAPONS STATION EARLE 

COLTS NECK, NEW JERSEY 



TABLE 5-15 

Marsh Biomass Estimates for Ware Creek Marsh Compared to Other Marshes 

(1) Conaskonk(*) Hempstead(3) 
Raritan River(4) 

Ware Creek Marsh (near Crab 
Species Middletown, N.3. Point, N.J. Long Island, N.Y. Island), NJ. 

Smooth cord grass 912 932 891 
(Sparitan alterniflora) 

1,128 
(ditched marshes) 

1,495 
(unditched marshes) 

Salt Meadow 
Oistichtis spicata 
Spartina patens 

595 514 633 NA 

Common read 1,422 NA NA NA 

Note: Biomass is given in grams per square meter; all biomass are mean values. 

sout~ccs: iDames & Moore, 1979. 
Environmental Concern, Inc., 1973 

3Udell et al 1969 
'Dames'& Moore: 1977 



TABLE 5-16 

P o t e n t i a l  W i l d l i f e  a t  t he  Water f ron t  Area 

Green ~ e r o n ~  
- 

B l  ack-Crowned N i g h t  tferona 

Clapper Rai 1 a 

Long-bi 1 l e d  Marsh wrena 

Redwinged  lackb bit-dayb 
Marsh ~ a w k ~  

F i s h  crowa 

c a t b i r d a  

Brown Trasher- 
b 

M y r t l e  Warb ler  b 

Savannah Sparrow b 

Whi te -Throated Sparrowb 

Ribbed fIussela 

s o f t  clama 

8arnaclea 

Rep t i l es  & Amphibians 

BIRDS - 

Semipalmated PI overa  

~i 1 ldeera  

Spotted Sandpi  p e r a  

Lesser Ye1 1 ow ~e~~ 

~ u l  1 s a  

Ma1 1 arda 

canvasbacka 

Greater  Scaupa 

Buf f leheada 

Great ~ e r o n ~  

L i t t l e  Herona 

Blue Herona 

AQUATIC S P E C I E S  

Common Mud Sna i 1 a 

F i d d l e r  c r a b a  

Square Back c raba  

TERRESTRIAL S P E C I E S  

Mamma 1 s 

Nor thern Diamondback ~ e r r a ~ i n ~  

American Toad b 

Rat snakeb 

Black Racer b 

' bluskrata 

~accoon"  

Meadow Vo le  a ,b  

Meadow Jump i ng flouse3 
House Mouse a.b 



TABLE 5-16 (Cont. ) 

P o t e n t i a l  W i l d l i f e  a t  t h e  Wate r f ron t  A r e a  

Rep t i  1 es & Amphibians Mamma 1  s  

S h o r t t a i  1 .Shrewajb 

Whi t e f o o t e d  ~ o u s e ~ ' ~  

Norway Rat b 

Eastern C o t t o n t a i  1 b 

Opossum b  

s kun kb 

Notes: a ~ p e c i e s  no rma l l y  assoc ia ted  w i t h  marsh o r  w a t e r - r e l a t e d  h a b i t a t s .  

b ~ p e c i e s  no rma l l y  assoc ia ted  w i t h  upland h a b i t a t s .  

Sources: Envi ronmental  Concern, I nc .  1975; Dames & Moore, 1976; N. J. 

~ i v i s i o n  of F i sh ,  Games and S h e l l f i s h e r i e s ,  1973;  Sandy Hook M a r i n e  

Labora to ry ,  1971; Shure, 1970. 



O t h e r  s a l t  marshes i n  Monmouth County r e c e i v e  dra inage f rom 

Normandy Road o r  t he  Main Base. McClee's Creek, passing u n d e r  Normandy Road 

j u s t  south o f  Chapel H i1  1 ,  supports a  r i c h  sal  tmarsh a n d  f r i n g e  woodland 

where i t  e n t e r s  t h e  Navesink R iver .  The two major d r a i n a g e  basins o f  t h e  

southern ha1 f o f  t he  Main Base feed t h e  Shark R iver  a n d  Manasquan R i v e r ,  

b o t h  of  w h i c h  have s a l t  marshes mentioned as w i l d l i f e  h a b i t a t s  i n  t h e  Mon- 

mouth County Unique Areas Study. 

F r e s h  Water Wetlands 

The f reshwater  marsh, as t h e  s a l t  marsh, has  g r e a t  e c o l o g i c a l  

va lue.  L i k e  t h e  s a l t  marsh, t h e  f r e s h  water  marsh s u p p o r t s  bas ic  e lements 

of t h e  b i o l o g i c a l  food cha in  which te rm ina tes  i n  i m p o r t a n t  p r e d a t o r s  such as 

f i s h ,  b i r d s  and mammals. The marshes a l s o  a c t  as r e f u g e s  f o r  w i n t e r i n g  and 

m ig ra to ry  p o p u l a t i o n s  o f  songbirds and water fowl .  However,  un l  i ke t h e  

sal tmarsh,  t h e  f resh  water  marsh o r  pond can a c t  a  s o u r c e  o f  a q u i f e r  r e -  

charge. T h i s  happens most f r e q u e n t l y  when the  marsh o r  pond i s  i n  hydro-  

l o g i c  union w i t h  an a q u i f e r  and water  can t r a v e l  d i r e c t l y  downward i n t o  t h e  

a q u i f e r .  Swamps and bogs may have a  s i m i l a r  va lue i n  t h e i r  a b i l i t y  t o  a i d  

a q u i f e r  recharge and thus a re  ex t remely  va luab le  r e s o u r c e s  no t  o n l y  f o r  

h a b i t a t  and food supply b u t  f o r  p r o t e c t i o n  aga ins t  d e p l e t i o n  o f  water- 

supply.  

Shadow Lake Marsh borders Normandy Road a t  t h e  p o i n t  where i t  

crosses the  Garden S ta te  Parkway. The marsh i s  a  communi ty  o f  sedge, 

Phragmites and marsh grasses, w i t h  f e r n s ,  skunk cabbage, mosses, c a t t a i l s ,  

w i l l o w ,  water  l i l i e s  and some A t l a n t i c  White Cedar a l s o  p resen t .  Maple, 

w i  1  low and beech border  t he  marsh, wh ich  appears t o  be e v o l v i n g  towards a 

c l  imax beech-maple community. Var ious species o f  f r o g s ,  toads, t u r t  1 es , 

snakes, song b i r d s ,  water fowl  and f o r e s t  animals have been s i g h t e d .  

The Main Base has areas o f  swampy, p o o r l y  d r a i n e d  s o i  1 i n  a1 1 i t s  

major drainage basins:  the  Hockhockson Brook and Pine B r o o k  t o  the  N o r t h .  

Mine Brook i n  t he  West, Manasquan R i v e r  and Ningamahone B r o o k  t o  the  South. 

and Shark River  t o  the East. None o f  these have been c l a s s i f i e d  as Wetlands 

by the  county, b u t  t h e i r '  headwaters and i l oodpl a i  ns are  c o n s i d e r e d  envi  r-on- 

mental l y  s e n s i t i v e  areas f o r  purposes o f  land use p l a n n i n g .  Und is tu rbed  
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vege ta t i on  i n f loodp la ins  p r o t e c t s  downstream water qua1 i t y  by f i l tering o u t  

sediment a n d  some po l  1 u t a n t s  whi l e  stormwater i s  he ld  i n  t h e  spongy s o i  1 and 

p l a n t  n e t w o r k .  

5.4.5 A q u a t i c  Ecosys tems 

Phy top lank ton  and marine i n v e r t e b r a t e s  p o t e n t i  a1 1 y occurr i  ng i n  

Sandy Hook Bay are  presented i n  Appendix C. Freshwater- ecosystems a r e  

discussed b e 1  ow. 

5.4.5.1 A1 gae 

The combinat ion o f  h i g h  a c i d i t y  and low n u t r i e n t  levels i n  mos t  

~ a i n  S t a t i o n  waters favors diatoms and desmids and r e s t r i c t s  b lue -g reen  

algae. Desmids a re  p a r t i c u l a r l y  abundant i n  streams, where  r e p r e s e n t a t i v e s  

from a l l  genera  can u s u a l l y  be found, and l e a s t  abundant i n  lakes and p o n d s .  

I n  wh i te  c e d a r  swamps and bogs, they a re  t h e  dominant g roup.  B l u e g r e e n  

a lgae are  more common i n  swamps and bogs than i n  st reams. A l i s t  o f  P i n e  

Barrens a lgae  i s  i nc luded  i n  Appendix D. 

5.4.5.2 Macrophytes 

T y p i c a l  stream species of aqua t i c  macrophytes i n c l  ude bur- r e e d  

(Sparaanium spp:) , water  c e l e r y  (Val 1 i s n e r i a  americana) , rushes  ( E l e o c h a r i  s 

spp. and Sc i rpus  spp.) ,  golden c l u b  (Oront ium a q u a t i c a ) ,  and w a t e r w o r t  

( E l a t i n q  minima). - 
Common aqua t i c  macrophytes i n  ponds inc lude  t h e  stream s p e c i e s  

p l u s  f r a g r a n t  water- 1 i l y  (Nymphaea o rdo ra ta ) ,  sp i  ker-ush (Eleochar- i  s i 

robb ins i  i ) ,  swaying b u l r u s h  ( S c i  rpus subterminal  i s ) ,  a n d  f l o a t i n g  h e a r t  

(Nymphoides co rda ta ) .  

Typ ica l  aqua t i c  macrophytes found i n  open bogs i ncude p i  p e w o r t s  

(Er iocau ion spp . ) ,  water  w i l l o w  (Decodon v e r t i c u l a t u s ) ,  w a t e t - - m i l f o i l  

(Myrcophyl 1 um spp. ) , mer'rnaidkeed (Prosperpenoca ;pp. ) 3nd b 1 a d d e w 0 1 - t ~  

( U t r i c u l a r i a  spp. ) .  



5 .4 .5 .3  Mac ro inve r teb ra tes  

T h e  macro inver tebra te  communities i n  uncontami n a t e d  Pine Bar rens  

streams a r e  t y p i c a l l y  smal l  b u t  o f t e n  d i ve rse .  Aquat ic  i n s e c t s  a r e  u s u a l l y  

domi nant.  I n  a d d i t i o n ,  aqua t i c  earthworms, leeches, c r u s t a c e a n s ,  and mol- 

l u s c s  may b e  present .  

5 .4.5.4 F i s h  - 
P i c k e r e l  Pond, West Pond and Lake Ear le  were d redged  and sucess- 

f u l l y  s tocked  w i t h  p i c k e r e l ,  b u t  Channel C a t f i s h  i n t r o d u c e d  t o  Lake E a r l e  

d ied .  Wi th  t h e  except ion  o f  G u l l  Pond and t h e  I n t r a n s i t  Pond, t h e  ponds 

suppor t  r i c h  eu t roph ic  communities. The I n t r a n s i t  Pond d r i e s  up eve ry  few 

years ,  and G u l l  Pond rece ives  no o rgan ic  sur face d r a i n a g e ,  so a q u a t i c  1 i f e  

does n o t  have an o p p o r t u n i t y  t o  t ake  h o l d  i n  these two ponds.  

Mar ine  f i s h  and t h e i r  p robab le  abundance are g i v e n  i n  Appendix E.  

5.4.6 Endangered and Threatened Species 

The S ta te  o f  New Jersey (New Jersey S ta te  R e g i s t e r ,  A p r i  1 10.  

1975) and t h e  Federal Government (Federal  Reg is te r ,  June  16, 1976; Federa l  

Reg is te r ,  October  27, 1976) have i d e n t i f i e d  several  p l a n t  and animal spec ies  

w i t h i n  New Jersey  as be ing  endangered o r  threatened. T a b l e  5-17 summarizes 

endangered and th rea tened species t h a t  may be present  a t  E a r l e  and cond i -  

t i o n s  f o r  t h e i r  occurrence. (Appendix F  g ives  the  c o m p l e t e .  New Je rsey  

l i s t . )  Only species designated as endangered rece i ve  c o m p l e t e  p r o t e c t i o n  

under s t a t e  o r  federa l  law. Al though t h e r e  are no e x i s t i n g  records  o f  t hese  

p l a n t s  o r  animals a t  NWS Ear le ,  the  p o t e n t i a l  f o r  t h e i r  occurrence does 

e x i s t .  

Concern over p o t e n t i a l  occurrence o f  endangered species p r i m a r i  1 y 

i nvo l ves  two species on the  New Jersey  1 i s t :  small w h o r l e d  pogonia and bog 

t u r t l e .  The pogonia has p r e v i o u s l y  been found i n  Monmouth County 

( F a i  r b r o t h e r s ,  1978) and i t s  r e q u i r e d  h a b i t a t  o f  a c i d  s o i  1  on dvy upland; i; 

common on the  Main Base. 



Table 5-17 

Endangered Species 

Endangered and Threatened Species o f  
Po ten t i a l  Occurrence a t  NWS Ear le  

P lan ts  (Rare and Endangered) 

b 
Knies k e r n ' s  Beak-Rushb 
Small Whorled Pogonaa 
H i r s t ' s  Panic Grass 

E a s t e r n  T ige r  ~ a l  amandera 

Rep t i l es  

Bog ~ u r t l e ~  

B i rds 

Ba ld  €ag leC a 
Cooper is  Hawk 
Osprey 

Peregr ine  ~ a l  cona9b 

Threatened Species 

Comments 

Bogs con ta in ing  i r o n  
Ac id  s o i l  o f  d ry  woodlands 
Swamps 

Unstocked farm ponds 

Sphagnum bogs, swamps, clear  meadow 
streams - mud b o t t o m s  

Trans ien t  
Breeds i n  a1 1 u v i  a1  woodlands 
Nests i n  Sandy Hook - may feed i n 
area 
Trans ien t  

Eas tern  Ea r th  snakea 

Timber ~ a t t l e s n a k e ~  

B i rds  

Barred owl: 
B lack R a i l  

Bob01 inka  

Grass hopper sparrowa 

Hens 1 ow sparrowa 

Abandoned f i e l  ds , back roads n e a r  
deciduous f o r e s t  
Second growth hardwoods best 

Breeds 1 owl ands - w i  n te rs  i n  c o n  i f e r s  
Rare coas ta l  v i s i t a n t  - no b r e e d i  ng  
records i n  area 
Common f a l l  m i g r a n t  (abundant a l o n g  
coast )  1 oca l  b r e e d e r  (grassy f i e 1 ds , 
d i t c h e d  s a l t  marsh)  
Rare m ig ran t  ( o u t e r  coast) - l o c a l  
breeder ( d r y  f i e 1  d s ) ,  no r e p o r t  
Very l o c a l  b r e e d e r  - dry f i e l d s  and 
damp meadows - no r e p o r t  
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- Table 5-17 (Continued) 

Threatened Species 

B i r d s  (Cont i  nued) 

Ipswi  c h   arrow^' 
King   ail^ 
Least ~i t t e r n a  

Marsh ~ a w k ~  

Merl i na 
P i  p i n g  ~l overa 
Red-Headed woodpeckera 

Red-Shoul dered Hawka 

Roseate   ern^ 
Sharp-Shi nned Hawka 

Short -Bi  1  l e d  Marsh wrena 

Short-Eared o w l a  

Up1 and sandpi psra 
Vesper Sparrow 

Ye1 low-Crowned N i g h t  ~ e r o n ~  

Mamma 1 s  

Keen's ~ ~ o t i s ~  

Southern Bog Lemminga 

Comments 

Rare migrant  - no breed ing  r e p o r t e d  
i n  area 
Seen i n  s 'a l t  marshes i n  w i n t e r  
Poss ib le  i n  marsh, b u t  u n l i k e l y  - 
p r e f e r s  c a t t a i  1  s 
Breed i n  marshes b u t  r a r e  - f a i r l y  . 

common f a l l  m i g r a n t  and w i n t e r  
v i  s i  t a n t  
Common migrant  a1 ong coast  
M ig ran t  - unl i k e l y  breeder 
Rare migrant  - no  breed ing  r e p o r t e d  
i n  area 
Breeds i n  l ow lands  - r a r e  on c o a s t a l  
p l a i n  
Uncommon - r a r e  m i g r a n t  
Breeds i n  c o n i f e r s  b u t  r a r e  - common 
m i  g ran t  
Very l o c a l  b r e e d e r  - - S. a l t e r n i f l o r a  
b u t  no r e p o r t  
Win ter  r e s i d e n t  - v e r y  1  i k e l y  i n  
marsh 
Uncommon - r a r e  m i g r a n t  
Uncommon t o  common m ig ran t  - u n l  i k e l y  
breeder - need a g r i c u l t u r a l  a rea  
Poss ib l y  breeds i n  Monmouth County 

Caves, b u i l d i n g s ,  ho l l ow  t r e e s ,  s to rm 
sewers 
Caves, c rev ices  i n rocks ,  b u i  l d i n g s  , 
fo res ted  areas 
Low damp bogs and meadows 

Sources: a N: J. S ta te  Reg is te r ,  Ap r i  1  10, 1976. 
Federal Reg is te r ,  June 16, 1976. 
Federal Reg is te r ,  October 2 7 ,  1976 



T h e  bog t u r t l e  i s  known t o  occur f ou r  m i l es  s o u t h  o f  t h e  main base 

a t  A1 l a i r e  S t a t e  Park ( F i r e r ,  1978). This  park i s  on the  Mingamahone Brook ,  

which i s  the major drainage b a s i n  f o r  t he  Main Sta t ion .  Much o f  the s t ream 

provides the bog t u r t l e ' s  p r e f e r r e d  h a b i t a t  -- a sedge and grass  s t ream 

bank, and a s o f t  muddy bottom. An exhaust ive survey o f  t h e  st ream (June 6 

and 7, 1978; Dames & Moore, 1979) f o r  r e p t i l e s  and amphib ians  revealed o n l y  

common s p e c i e s ,  i n c l u d i n g  t h e  common snapping t u r t l e ,  s p o t t e d  t u r t l e  and 

green f rog ,  b u t  t h e  endangered bog t u r t l e ' s  presence a t  NWS E a r l e  cannot be 

r u l e d  out. 

T h e  Federal Reg is te r  l i s t s  t h e  b a l d  eagle and p e r e g r i n e  f a l c o n  as 

endangered spec ies .  These two b i r d  species may pass t h r o u g h  t h e  NWS E a r l e .  

The b a l d  e a g l e  i s  u s u a l l y  found near open water. A s m a l l  p o p u l a t i o n  i s  

known t o  w i n t e r  throughout New Jersey. The peregr ine  f a l c o n  i s  n o t  known t o  

have s u c c e s s f u l l y  reproduced i n  New Jersey s ince t h e  1950s.  The f a l c o n ' s  

presence i s  s t i l l  poss ib le  i n  t h e  Ear le  NWS regions d u r i n g  i t s  m i g r a t i o n  

a long the c o a s t l i n e .  

The New Jersey l i s t  conta ins  species such as t h e  porcupine w h i c h  

may be common e l  sewhere, though r a r e  i n  New Jersey. O f  New J e r s e y ' s  endan- 

gered b i r d s ,  an osprey was seen f o r  t h r e e  weeks v i s i t i n g  West Pond; i t  may 

l i v e  i n  t h e  Chapel H i l l  area. Several species o f  endangered marine r e p t i l e  

have been caught  o f f  t h e  P ie rs ,  b u t  Sandy Hook Bay i s  n o t  considered t h e i r  

c r i t i c a l  h a b i t a t .  Many of New Je rsey ' s  threatened o r  d e c l  i n i n g  species have  

been seen a t  Ear le - -o f  note, a p a i r  of g r e a t  b lue  heron n e s t  by West Pond. 
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SECTION 6 

ACTIVITY FINDINGS 

GENERAL 

T h i s  sec t i on  prov ides  a d e s c r i p t i o n  o f  t he  a c t i v i t i e s  a t  NWS E a r l e  

i n c l u d i n g  ordnance and nonordnance opera t ions ,  r a d i  01 o g i  c a l  o p e r a t i o n s  , 
m a t e r i a l s  s t o r a g e  and waste d i sposa l  s i t e s .  I n f o r m a t i o n  p r o v i d e d  i n  t h i s  

s e c t i o n  p r o v i d e s  the  background and documentat ion f o r  S e c t i o n s  2, 3 and 4 o f  

t h i s  r e p o r t .  

H i s t o r i c a l  opera t ions  a r e  documented as comp 1 e t e l y  as p o s s i  bl e 

based on: (1) a d e t a i l e d  records  rev iew;  (2) i n t e r v i e w s  w i t h  c u r r e n t  and 

r e t i r e d  s t a t i o n  personnel;  and (3) f i e l d  v i s i t s  t o  o p e r a t i o n s  and d i s p o s a l  

s i t e s .  Where gaps remained i n  t h e  i n f o r m a t i o n  o b t a i n e d ,  b e s t  e n g i n e e r i n g  

judgment was a p p l i e d  t o  develop waste genera t i on  r a t e s  and t o t a l  q u a n t i t i e s  

disposed. 

OPERATIONS, ORDNANCE 

6 . 2 . 1  Ordnance Department (Code 20) 

The f u n c t i o n s  o f  t h e  Ordnance Department wh ich  a r e  r e l e v a n t  t o  t h e  

i n i t i a l  assessment s tudy  are: (1) t h e  p r e s e r v a t i o n  a n d  maintenance o f  

amnuni t i o n ,  m i s s i l e  components, e x p l o s i v e s  and t e c h n i c a l  ordnance i t e n s ;  ( 2 )  

t h e  d i sposa l  o f  unserv iceab le  and/or dangerous ammuni t ion  and e x p l o s i v e s  ; 

and (3)  p r o v i d i n g  support  t o  t h e  F l e e t  Mine F a c i l i t y .  

The Operat ions D i v i s i o n  (Code 210) prov ides p r o d u c t i o n ,  hand1 i ng , 
and d i sposa l  o f  ammunition, ammunition components, e x p l o s i v e s ,  advanced 

weapons and t e c h n i c a l  ordnance th rough va r ious  branches.  The ASW/Special 

Weapons D i v i s i o n  (Code 230) d i r e c t s  ass igned tasks o f  s t a t i o n - 1  eve1 main- 

tenance o f  ant i -submar ine weapons such as torpedos , m i  s s i  1  es , depth charges 

and bombs. 

Unless s p e c i f i e d  o therwise ,  a1 1 ordnance o p e r a t i o n  map c o o r d i n a t e s  

r e f e r  t o  t h e  Un iversa l  Transverse Mercator  g r i d  system shown i n  F i g u r e  6-1. 
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6.2.1.1 Demi  1 i t a r i z a t i o r r  

The cu r ren t  d e m i l i t a r i z a t i o n  (demil) f a c i l i t y  was b u i l t  d u r i n g  the  

mid-1970s a n d  p u t  i n t o  operat ion i n  1978. The purpose o f  t h i s  f a c i l i t y  was 

t o  e l i m i n a t e  the need f o r  explosives storage on-s i te  a n d  disposal o f  ex- 

p los ives  a t  sea. A f u r t h e r  b e n e f i t  der ived was the recove ry  of useful m e t a l  

from ammuni t i o n  components. The a y u n i  t i o n  processed ranges f r om s m a l l  ' 

c a l i b e r  ( . 2 2 )  t o  20 mm s i ze  munitions. 

The demil furnace i s  modelled a f t e r  the U.S. Army's APE 1236 

furnace, w i t h  modi f ica t ions t o  meet Navy requirements. Ammunition i s  t r a n s -  

fer red by conveyor  from the preparat ion room i n t o  a r o t a t i n g  i n c i n e r a t o r .  

The i n c i n e r a t o r  can be fueled w i t h  e i t h e r  b o t t l e d  gas o r  d i e s e l  fuel f r o m  an 

underground 5,000 ga l l on  d iese l  o i l  tank. The i n c i n e r a t o r  chamber i s  d i -  

v ided i n t o  a se r i es  of four burning zones, w i t h  zone-to-zone hea t ing  i n -  

crements of 400' F. Thus, a maximum temperature o f  1600° F may be a t t a i n e d  

depending o n  the  items being demil led. Small c a l i b e r  ammunition and o t h e r  

explosive i t e m s  explode w i t h i n  the furnace's s t ee l  chamber and b u r n  o f f  

p rope l lan ts  and explosives, leav ing on ly  the metal components. The gases  

and p a r t i c l e s  leav ing  the furnace pass through a cyc lone  separator a n d  a 

baghouse f o r  p a r t i c u l a t e  removal. The gases, augmented by  blower a c t i o n ,  

exhaust through a 20" diameter stack, 34 f e e t  i n  he ight .  

The demil furnace and i t s  feed room, B u i l d i n g s  5-589 and 5-464, .  

respec t i ve ly ,  are  located a t  map coordinates 733-565, approximately 1,500 

feet  south o f  the i n t e r s e c t i o n  o f  Normandy and Esperance Roads. P r i o r  t o  

i t s  use as t he  demil furnace feed room, Bu i l d i ng  S-465 was used as a s t o r a g e  
and preparat ion room f o r  ammunition t o  be disposed o f  a t  sea. . 

The operat ion has produced 100 55-ga 1 1 on drums o f  cyc l  one/baghouse 

residue over the pas t  four years. This residue c o n s i s t s  o f  the o x i d e s  o f  

metal 1 i c  elements such as z inc ,  magnesium, cadmi um, copper ,  iron, 1 ead, 

calcium, potassium, aluminum, barium, chromium, s t r on t i um,  and antimony, as 

shown i n  the sample analyses performed over e i g h t  days i n  Apr i l  and May, 

1980 by personnel from the Naval A i r  P o l l u t i o n  Eng ineer ing  Center, Crane,  

Indiana (shown i n  Table 6-1). The residue o r i g i na tes  w i t h  va r i ous  sizes 



TABLE 6 - 1  

CYCLONE AND BAGHOUSE DUST ANALYSIS 

ibus t i  b l  es 
1C 

' ~nesium 
, Irni urn 

)per 
In 
t d 

' ciurn 
.assi urn 
l rn i  nurn 
*i um 
borni urn 
~ o n t  i urn 
.irnony 

29 APRIL 1980 1 MAY 1980 2 MAY 1980 3 MAY 1980 
BAGHOUSE CYCLONE BAGHOUSE CYCLONE BAGHOUSE CYCLONE BAGHOUSE CYCLONE 

7.2 6.5 7 . 1  6.6 8 . 1  10.3 7.6 7.3 
s t u re  3.69 0.91 3.96 0.29 2.08 0 . 1 5  0.76 1.45 

: i f i c  G rav i t y  0.59 1.54 0.70 1.74 0.16 1 . 1 7  0.24 1.99 
52.22 0 .1  49.22 0 . 1  45.62 12 .00  23.64 0 . 1  
20.86 27.73 27.80 28.32 6.75 12 .88  14.85 31.65 
6.10 0.59 3.00 0.49 0.23 0 . 2 0  2.36 0.19 

sure 

5 MAY 1980 6 MAY 1980 7 MAY 1980 8 MAY 1980 
BAGHOUSE CYCLONE BAGHOUSE CYCLONE BAGHOUSE CYCLONE BAGHOUSE CYCLONE 

ific Grav i t y  0.32 
ibust ib les  10.20 
c 45.71 
nes i urn 0.16 
m i  urn 2.95 
Per 0.32 
n  1.32 
d 6.19 
c i  um 0 .01  
assium 3.04 
m i  nurn 1.04 
i urn 0.45 
omi um 0.07 
o n t i  urn 0 . 1 1  
i mony 1.24 



of small c a l i b e r  ammunitian, detonators, fuses, pr imers  f rom 40 mm rounds 

and i n i t i a t o r s  from s igna l  f la res.  A f te r  demi 11 ing,  t h e  metal components 

leav ing  t h e  furnace are separated and co l lec ted  i n t o  55 g a l l o n  drums f o r  

eventual s a l  e by the Defense Property Disposal Off ice.  

The bearings support ing the r o t a t i n g  i n c i n e r a t o r  a re  p e r i o d i c a l  l y  

maintained w i t h  a h igh temperature syn the t i c  l u b r i c a n t  (HTAG - 3048, sup- 

p l i e d  by ~ ~ B o i s  Chemicals) which i s  de l i ve red  i n  35 1b cans. The empty cans 

are disposed i n  a 10 cu. yd. dumpster, together w i th  t r a s h ,  g lass,  boxes and 

f iberg lass i nsula t ion.  

Evidence of metal deposi ts was found i n  a 50 sq. ft. area under 

t h e .  d ischarge chute from the conveyor b e l t  t r a n s f e r r i n g  metal o u t  o f  t h e  

i nc i ne ra to r .  The gravel surrounding the  concrete base be  1 ow the  i n c i n e r a t o r  

a lso  has evidence of grease and metal dust  p a r t i c u l a t e  depos i t s .  Th is  area 

i s  descr ibed i n  Sect ion 6.6 as S i t e  No. 18. 

6.2.1.2 Salvage Yard 

The salvage yard, located roughly  100 yards sou theas t  o f  the  demil 

operation, i s  used p r i m a r i l y  f o r  storage o f  items f o r  eventual  commercial 

sale by t h e  Property Disposal O f f i c e r .  These items c o n s i s t  mainly o f  de- 

m i  1 l e d  m i  1 i t a r y  muni t ion components separated by me ta l  category ( s t e e l  , 
aluminum o r  brass). I n  add i t i on ,  the salvage yard c o n t a i n s  the f o l l ow ing :  

(1) expended torpedo b a t t e r y  conta iners ;  (2) 200 empty drums (55 g a l l o n  

s ize)  o f  unknown o r i g i n a l  content ,  s to red  on t h e i r  s ides ,  w i t h  smal 1 quan t i -  

t i e s  o f  res idua ls  leak ing t o  the ground; and (3 )  t h e  100 drums o f  demi 1 

residue described i n  Sect ion 6.2.1.1. This area i s  desc r i bed  i n  Sect ion 6.6 

as S i t e  No. 21. 

6.2.1.3 Box Yard 

The "Box Yard" area was used i n  the p e r i o d  1953-1965 f o r  t h e  

disposal of var ious unserviceable (destroyed) muni t i  ons and containers f rom 

spent munit ions. These were bur ied  i n  120-foot d iameter holes over a two- 

acre s i t e .  Items bur ied  included crushed aluminum o r  s t e e l  conta iners  f o r  



3'50 and 5 " 3 8  containers f o r  smokeless powder. Steel 40 mm ca r t r i dge  cases 

v i s i b l e  on t h e  ground surface dur ing the s i t e  v i s i t  were a lmost  comp le te ly  

rus ted  away. 

The Box Yard i s  located j u s t  o f f  Munda Road abou t  1,000 f ee t  sou th  

of the demi 1 f a c i l i t y .  The s i t e  has i n t e r m i t t e n t  v e g e t a t i o n  and secondary 

t r e e  growth. This s i t e  i s  described i n  Sect ion 6.6 as S i t e  No. 10. 

6.2.1.4 Smokeless Powder Disposal Operations 

Smokeless powder, mostly o f  s i ng le  base o r  n i t r o - c e l l u l o s e  com- 

pos i t i on ,  was removed from various s izes o f  ammunition (51825, 5"38, 3"50, 

e tc . )  i n  B u i l d i n g  E-13. This was done using a machine which clamped t he  

ammunition h o r i z o n t a l l y  i n  a f i x t u r e ,  removed the end cap  and al lowed the 

powder t o  be dropped i n t o  a receptacle. Primers c o n t a i n i n g  t e t r y l  were a1 so 

removed i n  t h i s  bu i l d i ng ,  placed i n  ammunition boxes and sh ipped t o  a sepa- 

r a t e  d i sposa l  f a c i  l i ty.  T e t r y l  (chemical formul a (N02)3C6H2CH3N2N02) i s a 

r a p i d l y  r e a c t i n g  exp los ive used as a booster o r  base cha rge  (an i n i t i a t i n g  

compound). The t ime per iod  f o r  the operat ion was approx imate ly  1950-1965. 

No other  chemicals were used i n  Bu i l d i ng  E-13, and o n - s i t e  interv iews i n d i -  

cated t h a t  t he re  were no known accidents. B u i l d i n g  E-13 i s  located on Oran 

Road a t  map coord inates 725-550. 

Some of the powder recovered i n  h i l d i n g  E-13 was sent t o  NWS 

Crane i n  Ind iana,  and some was sent t o  m i l i t a r y  sales. The remainder was 

sent t o  the powder burn area located by map coordinates 720-583, about 2,500 

f e e t  south o f  the NWS Ear le  Property L ine  and 3,500 f e e t  e a s t  o f  Route 34. 

This powder burn area i s  described i n  Sect ion 6.6 as S i t e  No. 1. B u i l d i n g  

5-465 i n  t h i s  l o c a t i o n  was used as the b lock  house f o r  c o n t r o l l i n g  t h e  

powder burn. Powder was customar i ly  p laced i n  shal low t r enches  (18 i n c h e s  

by 3 inches deep by 40 fee t  long) from conta iners  having 60-70 pounds capa-  

c i t y ,  and accumulated t o  amounts approximating 2,000 pounds. I g n i t i o n  was 

accomplished from the  b lock  house using an e l e c t r i c  squib and a narrow t r a i n  

o f  powder 22 fee t  long up t o  the  t rench.  Black powder i g n i t e r s  were a 1  so 

burned here. I n  a d d i t i o n  t o  powder, 5" doubl e-base ( p r i  m a r i  l y  ni t r o c e  1 1 u- 

lose,  n i t r o g l y c e r i n e  composit ion) rockets  were s t a t i c a l  l y  f i r e d  from t e s t  

stands. 



I n v e s t i g a t i o n  o f  the area i n  the p rox im i t y  o f  t h e  blockhouse, 

approximately 25 f ee t  from Bui 1  d ing 5 - 6 5 ,  revealed var ious  pe l  1  e t s  o f  

extruded gun p rope l lan t  on the  ground surface. There was a l s o  a  c o n t a i n e r  

top f o r  an i n i t i a t i n g  fuse, a  12 gauge shot gun shel 1  cas ing,  a we1 1  co r -  

roded s tee l  primer tube, and e l e c t r i c a l  squib leads (p robab ly  from the 5" 

rockets p rev ious l y  mentioned). 

It was determined from on-s i te  interv iews t h a t  t h e  powder burn 

area (S i t e  No. 1) was i n  operat ion up u n t i l  1975. P a r t  o f -  the  powder burn  

area i s  c u r r e n t l y  being used by the F t .  Monmouth E l e c t r o g i c s  Command. A 

number o f  antennas have been i n s t a l l e d  by t h a t  a c t i v i t y  f o r  var ious exper- 

iments. 

It was mentioned dur ing  in te rv iews  t h a t  d u r i n g  t h e  pe r i od  1950 t o  

1965, when powder was burned, i t  was no t  uncommon f o r  a  t r ench load  o f  powder 

t o  be covered wi thout  burning when the work day was ended. The environmen- 

t a l  repor ts  obtained from NORTHDIV i nd i ca ted  t h a t  the s i t e  was demi 1  i t a r i  zed 

by burning w i t h  d iese l  f ue l  -soaked hay and cross-plowing. 

6.2.1.5 Explosive D Washout and Disposal 

For  approximately one year i n  the l a t e  19601s,  Exp los ive D (am- 

monium p i c r a t e )  was removed from 5" s h e l l s  (each shel  1  contained about 5 

pounds o f  exp los ive)  i n  B u i l d i n g  G B - 1  by washing out t h e  exp los ive  w i t h  h o t  

water. Whi le Explosive D d isso lves r e a d i l y  a t  e l eva ted  temperatures, t h e  

mater ia l  i s  on ly  s l i g h t l y  so lub le  a t  room temperature (1 g r a d 1 0 0  m l  a t  

20°C). The Explosive 0 c r y s t a l s  were p r e c i p i t a t e d  o u t  o f  the water i n  a 

s e t t l i n g  tank located w i t h i n  the b u i l d i n g  operat ing bay. The c r y s t a l s  were 

p e r i o d i c a l l y  co l lec ted  and packed i n  boxes f o r  d isposal  o r  reuse o f f  base. 

Explosive 0-contaminated wastewater which overflowed f r om t h i s  s e t t l  i ng tank 

was discharged through an open 18-inch t i l e  p ipe t o  a 50 square f o o t  u n l i n e d  

s e t t l i n g  bas in  30 f ee t  east o f  the bu i l d i ng .  There, coo l  i n g  o f  the s o l u t i o n  

p r e c i p i t a t e d  most o f  the exp los ive ou t  o f  so lu t ion.  These p r e c i p i t a t e d  

c r ys ta l s  were also co l lec ted ,  packed i n  boxes and shipped o f f  base f o r  reuse 

o r  d i  s ~ o s a l  . 



When operations- were i n  progress, overf low from the  r e t a i n i n g  

bas in  went t o  an un l ined p i t .  The remaining Explosive D was covered w i t h  

d i ese l  o i l  and burned. On occasion, heavy r a i n s  which occurred be fo re  

burn ing washed the  explosive away from the  p i t  and i n t o  Mingamahone Brook. 

On-si te i n t e r v i e w s  ind ica ted  t h a t  explosives from as many as 40,000 rounds, 

the equ i va len t  o f  200,000 pounds o f  explosive,  cou ld  have been discharged 

i n t o  the u n l i n e d  p i t  and 20,000 pounds cou ld  have been washed away p r i o r  t o  

the open burn ing  procedures p rev ious ly  described. Although some o f  the 

mate r ia l  may have been washed away i n t o  the Mingamahone Brook, t he  r e l a t i v e  

i nso lub i  1  i t y  of the mate r ia l  suggests t h a t  most o f  the ma te r i a l  s e t t l e d  ou t  

i n  surface s o i  1s i n  the immediate v i c i n i t y  .of the  p i t .  

From the  l a t e  1960's u n t i l  t he  e a r l y  19701s, muni t ions maintenance 

operat ions a t  t h i s  l o c a t i o n  a lso  inc luded g r i t  b l a s t i n g  w i t h  s t e e l  shot  and 

p a i n t  spraying. Thinners and solvents were a l so  dumped ou ts ide  the p a i n t  

spray operat ion,  poss ib ly  exp la in ing  the 200 square f e e t  o f  bare s o i l  and 

sparse vege ta t ion  growth discovered outs ide the b u i  1  ding. 

B u i l d i n g  G B - 1  i s  located a t  map coordinates 723-558, on Midway 

Road 2,000 f e e t  east  o f  Route 34. The washout area i s  i d e n t i f i e d  as S i t e  

No. 26 i n  Sect ion 6.6. 

6.2.1.6 P r o j e c t i l e  Maintenance 

From the e a r l y  1940's u n t i l  the present,  B u i l d i n g  E-14, loca ted  on 

Oran Road a t  map coordinates 724-549, has housed operat ions i n  which p a i n t  

i s  s t r ipped  from p r o j e c t i l e s  us ing s tee l  shot  b l a s t .  A f t e r  s t r i p p i n g  the 

p r o j e c t i l e s  have been repa in ted and s t e n c i l l e d  manually. Water has no t  been 

used i n  the operat ion.  Oust from the opera t ion  has been c o n t r o l l e d  and sent 

through a hopper t o  a  c o l l e c t i o n  drum. About t e n  20-gal lon drums thus 

co l l ec ted  have been so ld  f o r  scrap each year. 

The f a c i l i t y  i s  served by a  two cub ic  yard dumpster which i s  

emptied, under normal operat ions,  once every th ree  months. Aside from t r ash  

and b o t t l e s ,  i t  i s  est imated t h a t  400 pounds o f  o i l -contaminated rags, be- 

tween one and two ga l lons  o f  z inc  chromate p a i n t ,  and less  than one ha1 f 

ga l lon  o f  toluene (both generated as residues i n  d iscarded cans) were c o l -  



l e c t e d  annua l l y  w i t h  shop - t r a s h  from B u i l d i n g  E-14 s ince t he  f a c i l i t y  began 

operat ing.  These mate r ia l s  are  p resen t l y  hauled o f f  s t a t i o n  by a p r i v a t e  

con t rac to r .  P r i o r  t o  1978 these ma te r i a l s  were dumped a t  t he  l a n d f i l l s  a t  

S i t e  No. 3 (1960 t o  l968),  S i t e  No. 4 (1943 t o  1960) and S i t e  No. 5 (1968 t o  

1978). 

The back o f  the  b u i l d i n g  has an area o f  about 500 square f e e t  

covered w i t h  g r i t  b l a s t  ( p a i n t  and s t e e l  shot) t o  a  depth o f  about 2 inches. 

Th i s  area i s  descr ibed i n  Sect ion 6.6 as S i t e  No. 27. 

6.2.1.7 Depth Charge Maintenance 

Depth charge maintenance was conducted i n  B u i l d i n g  5-34 from the  

e a r l y  1940's u n t i l  the  e a r l y  1960's. On-si te i n t e r v i ews  i n d i c a t e d  t h a t ,  

s ince the  e a r l y  19401s, an es t imated 1,000 depth charge per  year  (MK8, 14) 

were w i r e  brushed, washed down, and repa in ted  on an outdoor concrete p l a t -  

form. A s l u r r y  cons i s t i ng  o f  a  f i v e  percent  m ix tu re  o f  p a i n t  scrapings i n  

wash water was discharged con t inuous ly  a t  a  7000 g a l l o n  per  day f l ow  r a t e  

i n t o  an open drainage swale. The s t r i p p e d  depth charges'were then repa in ted 

w i t h  a  z i nc  chromate pr imer  and a  lead-base top  coat. 

This procedure cont inued u n t i l  the  l 'a te  1950's when a  so lvent  

p a i n t  s t r i p p i n g  procedure was s ta r t ed .  Using t h i s  procedure, the depth 

,charges were dipped i n t o  a  55 -ga l lon  t ank  con ta i n i ng  " k e o l i t e , "  a so lvent  

f o r  lead-based pa in ts .  The depth charges were then l i f t e d  ou t  o f  the tank 

and washed down w i t h  water as before .  Th is  procedure cont inued f o r  about 

four years ( c i r c a  1959 t o  1963). 

The r e s u l t a n t  d ischarges ( i n c l u d i n g  p a i n t  sludges) were dumped 

outs ide the bu i l d i ng .  Runoff f rom t h e  s i t e  would t r a v e l  v i a  Mingamahone 

Creek t o  the Manasquan River .  Approximately 100 ga l l ons  per year o f  a  

solvent/sludge mix tu re  was disposed of  on the s i t e  du r i ng  the four years 

t h a t  the keol i t e  s t r i p p i n g  system was operat ive .  Th is  p a i n t  s t r i p p i n g  

operat ion was terminated i n  the  e a r l y  1960's ( c i r c a  1963) due t o  the con- 

cerns o f  S ta t ion  personnel regard ing  t he  p o t e n t i a l  environmental impacts o f  

keol i t e  on Mingamahone Creek aqua t i c  1  i fe .  Barr icades were const ruc ted on 

t h i s  disposal s i t e  i n  the e a r l y  1970 's .  



B u i l d i n g  5-34 (now condemned) was probably b u i l t  when the  s t a t i o n  

i n i t i a l l y  opened ( c i r c a  1943). It i s  located about 1,000 f e e t  south of 

Farmingdale Road a t  map coordinates 708-543, and descr ibed i n  Sect ion 6.6 as 

S i t e  No. 19. 

6.2.1.8 Ammunition Rework F a c i l i t y  

The Ammunition Rework Faci  1 i t y  has recond i t i oned  l a r g e r  ammunition 

i tems and components such as torpedo bodies and general purpose ( low drag 

a e r i a l )  bombs of 500 pounds, 1,000 pounds and 2,000 pounds s ince  t he  e a r l y  

1940's. T h i s  i s  now done us ing  a Wheelabrator s t e e l  sho t  b l a s t i n g  machine 

i n  B u i l d i n g  D-5 t o  remove pa in t .  Current ly ,  g r i t  and p a i n t  a re  c o l l e c t e d  

from t h i s  ope ra t i on  a t  the  r a t e  o f  approximately 30 ga l  lons/week and assigned 

t o  a con t rac to r  f o r  d isposa l .  P r i o r  t o  1977, t he  r es i due  was dumped a t  

var ious s i t e s  around the  base, most ly  i n  the "Box Yard" l a n d f i l l  descr ibed 

under sec t i on  6.2.1.3 and i n  Sect ion 6.6 as S i t e  No. 10. 

Wate r fa l l  p a i n t  booths a re  used t o  spray p a i n t  t he  cleaned muni- 

t i o n s  us ing  p r i m a r i l y  z i nc  chromate pr imer.  Dubois chemical " w i  te-gard" i s  

used t o  c lean  ou t  t he  booths. Th is  i s  a co r ros i ve  a1 k a l i n e  ma te r i a l  which, 

from the e a r l y  1940's u n t i l  t he  mid-19701s, was d ra ined  o u t  t he  back of  t he  

b u i l d i n g  together  w i t h  t he  water  and p a i n t  d ischarge from the  p a i n t  booths. 

Now the discharges are  c o l l e c t e d  i n  a tank a t  the  bottom o f  t he  spray booth, 

recycled u n t i l  sa tura ted and even tua l l y  disposed of under con t rac t .  

Add i t i ona l  wastes generated inc lude t r ash ,  1 umber, scrap s t e e l  , 
and empty 16 ounce spray cans con ta i n i ng  residues of p a i n t  t h i n n e r  ( p r i m a r i l y  

toluene, xylene and methyl ch l o r i de ) .  These are  disposed i n  a 1 cubic  ya rd  

dumpster. The t o t a l  waste generat ion r a t e  over t he  l i f e  o f  the  f a c i l i t y  has 

averaged roughly 2 cub ic  yards per  week. I t  i s  es t imated t h a t  less than one 

h a l f  ga l l on  each of  to luene,  xy lene and methylene c h l o r i d e  generated as 

p a i n t  th inner  residues i n  d iscarded cans were c o l l e c t e d  annual ly  w i t h  shop 

t rash  from B u i l d i n g  0-5. These ma te r i a l s  are  p r e s e n t l y  hauled o f f  the 

s t a t i on  by a p r i v a t e  con t rac to r .  P r i o r  t o  1978 these m a t e r i a l s  were disposed 

o f  i n  the l a n d f i l l s  a t  S i t e  No. 3 (1960 t o  l968) ,  S i t e  No. 4 (1943 t o  1960) 

and S i t e  No. 5 (1968 t o  1978). 



Contaminated s o i l  i s  ev ident  behind t he  b u i l d i n g ,  w i t h  approx- 

ima te l y  200 square feet  of bare spots showing evidence o f  p a i n t  s p i l l a g e  and 

hardened p a i n t  sludge. This s i t e  i s  descr ibed i n  Sec t ion  6.6 as S i t e  No. 

23. 

B u i l d i n g  0-2, located nearby, was fo rmer l y  used f o r  hand p a i n t i n g  

operat ions f o r  var ious ammunition components. I t  i s  now used t o  r e -pa l l e -  

t i z e  i n e r t  ma te r ia l .  The f a c i l i t y  i s  c u r r e n t l y  be ing  re fu rb ished  as a  

modern p a i n t i n g  f a c i l  i t y ,  and w i l l  f ea tu re  v e n t i l a t i o n  o f  p a i n t  fumes through 

d r y  f i l t e r s  t o  a  discharge stack. 

Approximately 50 square f e e t  o f  s t ressed vege ta t ion  and b lack  

d i sco lo red  s o i l s  e x i s t  behind B u i l d i n g  0-2, probably  r e s u l t i n g  from pas t  

p a i n t  operat ions.  A one cubic ya rd  dumpster i s  used f o r  d isposa l  o f  wastes. 

The d isposa l  s i t e  i s  descr ibed i n  Sect ion 6.6 as S i t e  No. 22. 

B u i l d i n g  0-5 i s  located 600 f e e t  eas t  o f  Lake Ea r l e  and about 

1,000 f e e t  south o f  Esperance Road and B u i l d i n g  0-2 i s  500 f e e t  south o f  

0-5.' The b u i l d i n g s  are  located a t  map coordinates 725-567. 

6.2.1.9 Torpedo Refurb ish ing 

Torpedo assemblies (such as t he  MK 46) have been t ranspor ted  from 

var ious depot storage areas f o r  r econd i t i on i ng  i n  t he  Anti-Submarine Warfare 

(ASW) area, B u i l d i n g  ASW-557 s ince the  e a r l y  1940's.  Th is  b u i l d i n g  i s  

located on Lunga Road a t  Throckmorton H i l l ,  one-hal f  m i l e  west o f  Guadalcanal 

Road a t  map coordinates 698-555. The r e f u r b i s h i n g  procedures and waste 

generat ion p rac t i ces ,  a t  ASW-557 have remained r e l a t i v e l y  constant  over the 

years,  a1 though f i n a l  d isposal  s i t e s  f o r  c e r t a i n  m a t e r i a l s  have changed. 

These p rac t i ces  a re  discussed i n  the f o l l o w i n g  paragraphs. OESO has moni- 

to red both a i r  and wastewater discharge emissions from AW-557 f o r  the l a s t  

several years. 

A t  ASW-557, torpedo engines con ta i n i ng  some res i dua l  f u e l  (Ot to  11, a 

torpedo p rope l l an t )  are f lushed out ,  f i r s t  w i t h  "Ag i tene"  (a hydrocarbon 

solvent)  and then w i t h  water. (O t to  Fuel 11 i s  es t imated t o  con ta in  75 



percent propyl ene glycol dini trate (PGDN) , 24 percent di butyl sebacate (DBS) 
and 1-2 percent 2-nitro diphenylamine (ZNDPA). ) The discharge is trans- 

ferred into %-gallon drums and disposed off site. Torpedoes are fueled 

with Otto 11, with 5 gallons of fuel used for exercise torpedoes and 8 

gallons used for fleet operations. Grit blasting and painting are done in 

Building 0-5 (see paragraph 6.2.1.8). Some stenciling is also done in 
ASW-557. 

. . 

Small quantities of Otto fuel I1 have occasionally been spilled 

during engine disassembly. Spills were cleaned up with alcohol and rags 

which were then disposed of as discussed below. 

Rags, paper suits and booties contaminated with Otto fuel are 

placed in plastic bags and then in 55-gallon drums. for disposal under con- 

tract. About 5 drums were collected per month. During past busy periods, 

this waste quantity increased to ten drums per month. 

Stores of Otto-contaminated wastes collected over a 4-5 month 

period include the fol lowing: 

- 10 (55-gallon) drums of contaminated Agitene. 
- 25 (55-gallon) drums of contaminated sol id wastes. 
- 6 (55-gallon) drums of contaminated Otto fuel. 

Since 1978 the Otto fuel wastes have been handled under a contract 
administered by the Naval Underwater Systems Center, Newport, Rhode Is 1 and. 

Prior to that time, the wastes were destroyed at the Naval Ordnance Station,' 

Indian Head, Mary1 and. 

A 4 cubic yard dumpster, collected twice a week, contains trash, 

paint spray cans from stenciling work, etc. It is estimated that between 

one and five gallons of paint residues i n  discarded 13-fluid ounce cans were 

collected annually with shop trash since the facility began operating. 

These materials are presently hauled off station by a private contractor. 
Prior to 1977, these wastes were disposed of on the landfills at Site No. 3 

(1960 to l968), Site No. 4 (1943 to 1960) and Site No. 5 (1968 to 1978). 



With the i n s t a l l a t i o n  

( c i r c a  1978), ag i  tene 

as shop t r a s h  which i s  

o f  the  f u e l  loading are.a a i r  p o l l u t i o n  c o n t r o l  system 

contaminated a i r  f i l t e r s  a lso  en te red  t h e  waste stream 

taken o f f  s i t e  f o r  d isposal .  

6.2.1.10 Explosive Ordnance Disposal (EOD) Operations 

The Explosive Ordnance Disposal Operations a c t i v i t y  has a  t r a i n i n g  

mission t o  i ndoc t r i na te  naval personnel i n  explosive ordnance procedures and 

techniques. However, the  pr imary  func t ion  o f  the  a c t i v i t y  i s  t o  dispose of 

nonserviceabl e  naval muni t ions and chemical explosives (main ly  p i c r i c  ac id) '  

from var ious sources. 

Explosive Ordnance Disposal operations have been a c t i v e l y  con- 

ducted s ince the e a r l y  1970's a t  NWS Ear le,  serv ing t h e  Ph i lade lph ia  Naval 

Base, and coord ina t ing  a c t i v i t i e s  f o r  the disposal  o f  var ious types o f  

explosive i tems as required.  Assignments f o r  exp los ive  d isposa l  have come 

from areas ranging from Maine t o  Michigan. P r i o r  t o  t h e  19701s, d isposal  

requirements f o r  NWS Ear le  were taken care o f  by d e m i l i t a r i z a t i o n  a t  the 

"Box Yard" descr ibed i n  Sect ion 6.2.1.3. The c u r r e n t  f a c i l i t y ,  which i s  

described as S i t e  No. 2  i n  Sect ion 6.6, i s  l oca ted  a t  map coordinates 

748-575, one-half m i l e  nor theast  o f  Esperance Road. I t  covers approximately 

an 11-acre s i t e .  

Pyrotechnic ( incendiary)  compositions are dest royed i n  an un l ined  

burn p i t .  Explosives are  placed i n  a  p i t  and s e t  o f f  by an i n i t i a t i n g  

charge from a p ro tec ted  bunker a t  a  safe distance. There i s  a  50 pound 

explosive l i m i t  per  shot. On the average, 800 pounds per  month o f  explo- 

sives are destroyed. Explosives detonated o r  burned i nc l ude  t h e  f o l  lowing: 

- TNT (2 ,4 ,6 - t r i n i  t ro to luene) .  

- RDX ( c yc l o t r ime thy l ene t r i n i t r am ine ,  hexahydro, t r i n i t r a t r i a -  
z i  ne). 



- C-4 ( p l a s t i c  explosive:  9i% RDX, p l us  po ly i sobu ty lene ,  motor 
o i  1  and d i  butyl-sebacate). 

- Black Powder (74% potassium n i t r a t e ,  15.6% cha 
10.4% s u l f u r ) .  

- Double-base Prope l lan t  (more than 90% n i  t r o c e l  
n i t r og l yce r i ne ) .  

- S i  ng l  e-base Propel 1  an t  ( p r i m a r i l y  n i  t r o c e l  1  u l  ose). 

r coa l  , and 

l u l o s e  and 

- P i c r i c  Acid (2 ,4 ,6- t r in i t rophenol ) .  

Some o f  the i tems con ta in ing  the  above, which i n  some cases a re  

one-shot a f f a i r s  , are  nonserviceabl e  3I15O, 76 mm, 5"48 rounds, " bangal o re  

torpedoes" (used f o r  general demo1 i t i o n  work) and 2.75'' rockets .  The p i c r i  c  

a c i d  comes f rom l abo ra to r i es  which have arranged t o  d ispose o f  t he  m a t e r i a l  

a t  NWS E a r l e ,  such as the  Edison Nat iona l  Storage S i t e  o f  t h e  Department o f  

the I n t e r i o r .  

6.2.1.11 Wate r f ron t  Ordnance Operations 

From the  e a r l y  1940's u n t i l  the  p resen t  t ime,  t he  Wate r f ron t  

Operat ions Branch (Code 2901) has been respons ib le  f o r  l oading and o f  f- 

load ing ordnance ma te r i a l  onto o r  from ships,  barges, veh i c l es  and f r e i g h t  

cars. The 2.9 m i l e  p i e r  w i t h  s i x  deep water be r t hs  i s  connected t o  t h e  Main 

S ta t i on  by 14 m i les  o f  r a i l  l i n e s  and paved roads (Normandy Road). O f f -  

load ing procedures, and waste generat ion p r a c t i c e s  a t  t he  w a t e r f r o n t  have 

remained re1  a t i v e l y  constant  over t he  years,  a1 though d isposa l  s i t e s  f o r  

c e r t a i n  ma te r i a l s  have changed. These p r a c t i c e s  a re  d iscussed i n  the 

f o l l ow ing  paragraphs. 

Waste o i l s  and sh ip  b i l g e  waters a r e  handled through s t a t i o n  

operat ions and disposed o f  by cont rac ted serv ices.  Th is  branch o n l y  handles 

exp los ive ordnance i tems, i n c l u d i n g  t r a i n i n g  rounds and expended s h e l l s .  

Any rounds of ammunition t h a t  a re  damaged a re  inspected by €OD and, i f  

required,  are rou ted  t o  the €OD area f o r  d i sposa l  (see Sect ion 6.2.1.10).  

On occasion, the Water f ront  Operat ions Branch has rece ived  the  equ iva len t  o f  

3-4 carloads of  excessive she l f  l i f e  ammunition r e q u i r i n g  d isposa l .  Such 



rounds cou ld  go t o  o ther  bases f o r  d isposa l .  I f  disposed o f  a t  NWS Ea r l e ,  

t h e  remains would go t o  metal salvage (see Sect ion 6.2.1.2). 

The waste generated by t h i s  opera t ion  i s  e s s e n t i a l l y  dunnage (pro- 

duced i n  t h e  unc ra t ing  and t r a n s f e r  o f  ordnance). No p r o p e l l a n t  o r  explo- 

s i v e  wastes are  generated, and no evidence o r  repor ts  o f  acc iden ts  o r  s p i  11 s 

were discovered. The f a c i l i t y  serves 50 t o  150 ships p e r  year. The wastes 

a re  conta ined i n  a 30 cubi.c ya rd  dumpster. Waste generat ion va r i es  between 

1,500 and 9,000 cub ic  yards per  year.  These ma te r i a l s  a r e  p r e s e n t l y  hauled 

o f f s i t e  by a p r i v a t e  cont rac tor .  P r i o r  t o  1977, these wastes were dumped i n  

t he  l a n d f i  11 s a t  S i t e  No. 6 (1943 t o  1965) and S i t e  No. 7 (1965 t o  1977). 

6.2.1.12 Ordnance Carpenter Shop 

The ordnance carpenter  shop, B u i l d i n g  5-35, has been a wood-working 

f a c i l i t y  p rov i d i ng  p a l l e t s ,  boxes, e tc .  i n  support of ordnance t r a n s f e r  and 

storage operat ions from the e a r l y  1940's u n t i l  t he  p resen t  t ime. Aside from 

the  generat ion o f  sawdust and t r a s h  waste, the shop produces empty cans 

which may con ta in  hazardous wastes, e.g.,  lacquer,  polyurethane,  varn ish,  

wood s t a i n ,  toluene, p l a s t i c  r e s i n  g lue,  rubber cement, acetone and syn the t i c  

th inner .  However, the q u a n t i t i e s  used a r e  small f o r  a l l  these i tems -- less  

than 1 gal  lon/month. 

Wood preservat ives were p r e v i o u s l y  used here f o r  th ree  o r  fou r  

years i n  the 1970's. A t  present ,  wood products are  cons t ruc ted  from pre- 

t r ea ted  wood. Comments made du r i ng  o n - s i t e  in te rv iews  i n d i c a t e  t h a t  a t  one 

t ime, 500 ga l lons o f  pentachlorophenol (PCP) was used as a wood p reserva t i ve .  

The p reserva t i ve  was app l ied  by hand and consumed by the  wood be ing t reated.  

The waste generated from t h i s  shop cons is ted o f  so lvents ,  varnishes 

and preservat ives generated as res idues i n  d iscarded cans. This waste would 

have been mixed w i t h  general shop t r a s h  (paper, g lass ,  wood, e tc .  ) i n  the 

shop dumpster. These ma te r i a l s  a re  p r e s e n t l y  hauled o f f s i t e  by a p r i v a t e  

cont rac tor  f o r  d isposa l .  P r i o r  t o  1978, these wastes would have been d i s -  

posed o f  i n  the l a n d f i  11 s a t  S i t e  No. 3 (1960 t o  l968) ,  S i t e  No. 4 (1943 t o  

1960) o r  S i te  No. 5 (1968 t o  1978). 



I t  should be noted t h a t  Bu i l d i ng  S-35 i s  supp l ied  by potab le  water  

from an 8 0 - f o o t  deep we l l .  Personnel i n  the b u i l d i n g  complained of a  v ine-  

ga r  t a s t e  and f ou l  smell from the water, which was a l s o  observed by the 

NACIP Team. However, analyses o f  the water by NWS Ea r l e  ( t e s t  r e s u l t s  were 

n o t  ava i  1  a b l e )  were repor ted t o  have shown " harm1 ess r u s t  contaminat ion.  " 

B u i l d i n g  S-35 i s  located on Tarawa Road west o f  Highway 34 a t  map 

coord inates  693-569. 

6.2.2 F l e e t  Mobi le Mine F a c i l  i t y  

The F l e e t  Mobi le Mine F a c i l i t y  (MOMAG) i s  a  tenan t  o rgan iza t ion  a t  

NWS Ear le,  l oca ted  on the  S t a t i o n  s ince 1975. The i r  m iss ion  i s  t o  recondi -  

t i o n  underwater mines (e. g. , MK52, 55, 56, 57) every t h r e e  t o  f i v e  years ,  

s t o re  them i n  magazines and assign them t o  f l e e t  opera t ions ,  as required.  

The Mobi le Mine Assembly Group miss ion i s  performed i n  two f a c i l i t i e s .  The 

mines are  cleaned w i t h  so lven t  and r e s t e n c i l e d  a t  B u i l d i n g  MA-3. Those 

r e q u i r i n g  complete p a i n t  removal and r e p a i n t i n g  a re  sen t  t o  B u i l d i n g  544. 

Another opera t ion  conducted i n  Bui l d i n g  MA-3 i s  t h e  appl i c a t i o n  of  a n t i  - 
fou l  i ng compound t o  mine cab1 es and anchors t o  prevent  seaweed accumul a t i  on. 

Both b u i l d i n g s  a re  loca ted  a t  map coordinates 726-560 i n  t he  p r o x i m i t y  o f  

the ASW area. The recond i t i on i ng  procedures, p a i n t  removal work and waste 

generat ion procedures a t  MOMAG have remained r e l a t i v e l y  constant  s ince 1975. 

6 : z . Z .  1. Mine Recondi t ion ing Operat ions 

I n  the course o f  c lean ing,  touching up, p a i n t i n g  and res tenc i  1  i n g  

e x t e r i o r  surfaces o f  the mines, var ious empty cans con ta in ing  res idua l  

wastes are generated from Bui l d i  ngs MA-3 (coord inates  698-555) and MA-544, 

(coordinates 728-561) as fo l l ows :  

- 500 ga l  lons per  year o f  dope and lacquer  t h i nne r .  

- 100 ga l  lons per  year  o f  to1  uene t h i nne r .  

- 75 ga l l ons  per year  d ry  c lean ing  so lven t .  I n  the pas t  carbon 
t e t r a c h l o r i d e  and t r i c h l o r o e t h y l e n e  were used. The opera t ion  
c u r r e n t l y  uses carbo-ch lor  (compos i t ion  unknown) which i s  
supposedly nontox ic .  



- 200 (1.8 ounce) cans per  year o f  z i nc  chromate pr imer .  

- 40 ga l lons  per year o f  l a t e x  and l ead  p a i n t s  i n  one and f i v e  
gal  1  on cans. 

- 10 ga l lons per year o f  copper a n t i  f o u l i n g  p a i n t .  

- 7 p i n t s  per  year o f  acetone. 

- 10 pounds per  year  o f  water  repe l  l e n t  grease. 

Two 2-cubic ya rd  dumpsters a re  employed t o  t ake  t r a s h  and empty 

cans from bo th  bu i ld ings .  About 8 cub ic  yards o f  these wastes a re  generated 

per  week, depending upon workload, and a re  disposed o f  under con t rac t .  

I n  B u i l d i n g  MA-3, a  fung ic ide  i s  app l i ed  t o  prevent  f o u l i n g  o f  the  

anchor and cable attachment t o  t he  mine. Th is  fung ic ide ,  a  mercurous 

c h l o r i d e  compound i s  p r a c t i c a l l y  i n s o l u b l e  i n  water ,  b u t  breaks down t o  

mercur ic  c h l o r i d e  and metal 1  i c  mercury i n  sun1 i g h t .  As descr ibed dur ing  

in te rv iews ,  a  s t i c k y  brown exudate, a l so  formed when t he  a n t i f o u l i n g  

compound i s  exposed t o  the  sun, i s  be1 ieved by workers t o  con ta in  PCB. 

Because o f  t he  hazards associated w i t h  t h i s  opera t ion ,  the  gloves,  d i s -  

posable cove ra l l  s, and rags used i n  appl i c a t i o n  o f  t h e  a n t i - f o u l  i n g  compound 

are  placed i n  a  con ta ine r  and are  disposed o f  under c o n t r a c t  a t  the r a t e  o f  

about one 30-ga l lon drum per  year. I n t e r v i ews  w i t h  p l a n t  personnel i n d i -  

cated t h a t  o f f s i t e  d isposal  o f  t h i s  ma te r i a l  v i a  p r i v a t e  con t rac to r  has been 

a  con t inu ing  p r a c t i c e  s ince the  f a c i l i t y  began operat ing.  

B u i l d i n g  MA-544 i s  used f o r  removal o f  p a i n t  from mines and t h e i r  

p r o t e c t i v e  c ra tes  and f o r  spray p a i n t i n g  w i t h  z i n c  chromate pr imer  and 

f i n i s h  pa in t ing .  A small amount o f  s t e n c i l i n g  i s  a l so  done here. The 

wastes ( t r ash )  from t h i s  b u i l d i n g  a re  combined w i t h  those o f  B u i l d i n g  MA-3  

(put  i n  same dumpster) f o r  d isposa l .  

Accumulated g r i t  and p a i n t  from the p a i n t  removal operat ion i s  

placed on the ground i n  a  1500 square f o o t  area beh ind the b u i l d i n g .  A s  the 

mate r ia l  s e t t l e s ,  new waste i s  shoveled i n t o  the t rench .  The s i l i c a  g r i t  i s  

used once i n  the amount o f  th ree  tons per  qua r t e r ,  p rov ided i n  cardboard 

sacks. The mate r ia l  used i s  "Black Beauty" s l ag  products  from H. B.  Reed & 



Co., H igh lands,  Indiana. - The spent g r i t  shoveled i n t o  t h e  t rench  a lso  

conta ins  r e d  lead p a i n t  from pas t  p a i n t  operat ions as we1 1  as z inc  chromate 

pr imer ,  l acquers ,  l a t e x  pa in ts ,  e tc .  Th is  g r i t  d isposa l  area i s  1  i s t e d  i n  

Sect ion 6.6 as S i t e  No. 20. 

It i s  est imated t h a t  between one and f i v e  ga l l ons  per  year  each of 

t he  f o l  l o w i n g  1  i qu i ds  were generated annual ly  i n  d iscarded cans a t  Bui  l d i  ngs 

MA-3 and MA-544 since the  f a c i l i t i e s  began operat ing:  l a t e x  p a i n t ,  Copper 

Pac p a i n t  ( a  copper-based p a i n t )  ; lead-based pa in t ;  water  r epe l  l a n t  grease; 

and d r y  c l ean ing  solvent .  These ma te r i a l s  are  p resen t l y  hauled o f f s i t e  by a 

p r i v a t e  con t rac to r .  P r i o r  t o  1978, these wastes were dumped i n  the  

l a n d f i . 1 1 ~  a t  S i t e  No. 3  (1960 t o  1968), S i t e  No. 4  (1943 t o  1960) and S i t e  

No. 5 (1968 t o  1978). 

6.2.3 Obsolete P i s t o l  F i r i n g  Ranges 

6.2.3.1 P i s t o l  Range - Marine 

An obsolete P i s t o l  F i r i n g  Range p rev i ous l y  used by the  Marines 

from the  1940's u n t i  1  about 1978 i s  l oca ted  a t  map coord inates  721-572 and 

i s  approximately one-hal f  m i l e  n o r t h  o f  Lake Ear le .  The s i t e  i s  approxi-  

mately 3  t o  4 acres i n  s i z e  and t h e  sur face has ample evidence o f  pas t  

t a r g e t  p r a c t i c e  such as .22, .30 and . 45  c a l  i b e r  brass ca r - t r i dge  cases, 1  ead 

and copper jacketed b a l l  ammunition and 12 gauge shot  gun cases. The lead 

b u l l e t s  and lead shot  discharged i n t o  t he  t a r g e t  area are  presumably a l s o  i n  

the area. The s i t e  i s  descr ibed i n  Sec t ion  6.6 as S i t e  No. 24. 

6 .2 .3 .2  P i s t o l  Ranqe - Seabees 

Jus t  south o f  t he  Marine Range descr ibed i n  Sec t ion  6.2.3.1 i s  a 

second obsolete p i s t o l  . f i r i n g  range which was used by t he  Seabees. S im i l a r  

ammunition remnants as descr ibed above were observed a t  t h i s  s i t e .  Some 

debr is  i nc lud ing  creosoted r a i l  road t i e s  and bed spr ings were a lso  found a t  

t h i s  s i t e .  This s i t e  i s  descr ibed i n  Sec t ion  6.6 as S i t e  No. 25. 



6.3 OPERATIONS, NONORDNANCE 

The bulk of the nonordnance activities of NWS Earle are located in 
the administrative areas of the Main Station and the Waterfront Area. Maps 

of these areas are shown in Figures 6-2 and 6-3, respectively. 

6.3.1 Pub1 ic works Department (Code 09) 

The NWS Earle Organization Manual describes the Station Public 

Works mission as follows: 

"Directs, coordinates and provides for the acquisition, 
design, construction and maintenance, repair and operation of 
public works and public utilities and for the installation, 
maintenance and repair of Ordnance production equipment. 
Provides in-house and contract support to homeported ships 
for the maintenance, repair and overhaul o f  propulsion and 
structural components. Operates, assigns, maintains and 
repairs construction, transportation and weight-handling and 
material-handling equipment. Administers the Forest Manage- 
ment Program. Directs the assignment, operation and main- 
tenance of pub1 ic quarters (housing). Provides for Station 
radio systems to include radio and N installation and 
maintenance." 

Construction, equipment maintenance, transportation, utilities and 

related support activities are implemented by the Maintenance and Utilities 

Division (Code 093) and the Transportation Division (Code 094). Various 

branches of these divisions perform specialized activities in shops and work 

. areas located throughout the station. The relevant activities of these 

divisions and their branches are discussed in the fol lowing sections. 

Maintenance and Utilities Division (Code 093) 

The Maintenance and Utilities Divison consists of six principal 

branches: the Building Trades Branch (Code 0931), the Metal Trades Branch 

(Code 0932), the General Services Branch (Code 0933), the Electrical Trades 

Branch (Code 0935), the Pipefitting Branch (Code 0936), and the Waterfront 

Branch (Code 0937). With the exception of the pest control services and 

some electrical trade services, these maintenance and utility operations are 

housed in Building C-16 at the main station and Building R-10 at the water- 

front area. Most of the heavy machinery used in carpentry and metals work 
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i s  housed i n  these bu i ld ings .  

6.3.1.1.1 B u i l d i n g  Trades Branch 

The B u i l d i n g  Trades Branch provides the f o l l o w i n g  se rv i ces  f o r  the  

Main S t a t i o n :  (1) performs carpentry,  masonry and p a i n t  maintenance of  

b u i l d i n g s  and s t ruc tu res ;  (2) performs b u i l d i n g  a1 t e r a t i o n s  and minor new 

cons t ruc t i on ;  (3) performs carpent ry  r epa i r s  t o  automot ive and r a i  1  road 

equipment; (4)  prepares pa in ted  s igns f o r  general S t a t i o n  use; and ( 5 )  

performs emergency r e p a i r  serv ices.  

Waste products produced by carpent ry  a c t i v i t i e s  i nc l  ude scrap 

lumber, sawdust '  and occas iona l l y  cans former ly  con ta i n i ng  wood s t a i n s  and 

f i n i s h i n g  products.  These ma te r i a l s  are  c u r r e n t l y  mixed w i t h  shop t r a s h  and 

c o l l e c t e d  by  a  p r i v a t e  con t rac to r  from a  nearby dumpster f o r  o f f - s i t e  d i s -  

posal.  P r i o r  t o  1978, these ma te r i a l s  were disposed o f  i n  the  l a n d f i  11s a t  

S i t e  No. 3  (1960-68), S i t e  No. 4 (1943-60) and S i t e  No. 5 (1968-78). 

The p a i n t s  used by t h i s  t rades branch i nc l ude  l a t e x  pa in t s  f o r  i n -  

t e r i o r  work and o i l -base  p a i n t s  f o r  e x t e r i o r  work. Th is  m ix tu re  o f  uses 

dates back t o  the  19501s, b u t  the use o f  l a t e x  p a i n t s  has increased substan- 

t i a l l y  s ince  the mid 1970's. Products used d u r i n g  p a i n t i n g  operat ions 

inc lude varnishes,  she1 1 acs , p a i n t  th inner ,  t u rpen t i ne ,  and var ious types o f  

o i l -base and l a t e x  pa in t s ,  i n c l u d i n g  lead pa in ts .  A11 waste ma te r i a l s  o f  

these types a re  mixed w i t h  shop t r a s h  f o r  c o l l e c t i o n  and o f f - s i t e  d isposa l  

by a  p r i v a t e  con t rac to r .  I t  i s  est imated t h a t  approximately 10 ga l l ons  p e r  

month o f  p a i n t  i s  disposed o f  i n  t h i s  manner. I n  the  past ,  these wastes 

were disposed of i n  the  l a n d f i l l s  a t  S i t e  No. 3  (1960-68), S i t e  No. 4 (1943- 

60) and S i t e  No. 5 (1968-78). 

Hazardous (e.g., flammable) ma te r i a l s  handled by t h i s  shop and 

o ther  operat ions housed i n  B u i l d i n g  C-16 a re  s to red  i n  B u i l d i n g  5-3, a  small  

storage shed located j u s t  south o f  B u i l d i n g  C-16. 

6.3.1.1.2 Metal Trades Branch 

The Metal Trades Branch performs metal t rades  serv ices f o r  b u i l d -  

ings, s t ruc tures,  machinery and equipment, and a s s i s t s  i n  the  design,  



development and manufactur-e of j i g s ,  t o o l s  and spec ia l  f i x t u r e s  as requ i red .  

Shop machinery, as l i s t e d  i n  Table 6-1, i nc ludes  d r i l l i n g  machines, l a t h e s ,  

g r i nde rs  , we1 ders and m i  11 i ng machines. 

The pr imary  wastes produced by  metals  shop ope ra t i ons  i n c l u d e  

c u t t i n g  o i l s  and scrap metal.  Since the  i n s t a l l a t i o n  o f  t h e  waste o i l  tank  

behind B u i l d i n g  C-14 i n  1960, waste c u t t i n g  o i l s  have been rou ted  t o  t h a t  

t a n k  from whence they are  c o l l e c t e d  by a  p r i v a t e  c o n t r a c t o r  f o r  o f f s i t e  

d isposa l .  P r i o r  t o  1960, these c u t t i n g  o i l s  and o t h e r  S t a t i o n  waste o i l s  

were used as fo l l ows :  
- Spread on S t a t i o n  roadways f o r  dus t  c o n t r o l  purposes. 

- Mixed w i t h  o i l - based  p e s t i c i d e s  f o r  l a n d  a p p l i c a t i o n .  

- Used as b o i l e r  f u e l s  t o  supplement v i r g i n  o i l .  

See Sect ion  6.3.1.2 f o r  more d i scuss ion  o f  S t a t i o n  waste o i l s .  

Scrap metals ,  i n c l u d i n g  o i l y  t u r n i n g s  r e s u l t i n g  from machining 

opera t ions ,  a re  rou ted  t o  the  Defense P roper t y  D isposa l  O f f i c e  (DPDO) f o r  

recovery and sa le  o f f s i t e  (see Sect ion  6.3.4). 

6.3.1.1.3 General Services Branch 

The General Serv ices Branch per forms i n s e c t ,  weed, brush and p e s t  

c o n t r o l  serv ices  f o r  t he  Naval Weapons S t a t i o n .  Branch personnel share 

o f f i c e  space i n  B u i l d i n g  5-83. Herb ic ides  and i n s e c t i c i d e s  are s to red  

separa te ly  as per  USEPA r e g u l a t i o n s  i n  t h e  f o l l o w i n g  areas: (1 )  a  s torage 

area i n  B u i l d i n g  5-83; and ( 2 )  a  s torage area i n  B u i l d i n g  C-40. Another 

s torage area i n  the  basement o f  B u i l d i n g  C-31 i s  used t o  s t o r e  hoses and 

o the r  branch equipment. En t r y  i n t o  the  s to rage area i n  B u i l d i n g  C-40 re -  

qu i res  the use o f  r e s p i r a t o r s .  

The General Serv ices Branch began o p e r a t i n g  a t  NWS Ear le  i n  1960. 

From 1960 t o  1968, branch a c t i v i t i e s  ( p e s t i c i d e  s to rage and mix ing ,  and 

con ta ine r  c lean ing  ope ra t i ons )  were conducted i n  B u i l d i n g  C-31. I n  1968, 

the branch moved the  b u l k  o f  i t s  opera t ions  ( o f f i c e  space, mix ing ,  c lean ing  

and some storage)  t o  B u i l d i n g  S-83; a  chemical s to rage area was a l s o  pro-  

v ided a t  t h a t  t ime i n  B u i l d i n g  C-40, and some equipment s to rage was r e t a i n e d  

i n  B u i l d i n g  C-31. 



Pest  and weed con t ro l  serv ices a t  the S ta t i on  have necess i ta ted 

t h e  use o f  a  wide v a r i e t y  o f  herb ic ides and i nsec t i c i des .  Table 6-2  

presents  a  l i s t i n g  obtained from the S ta t i on  Pest Cont ro l  Inven to ry  o f  

November 30, 1981 t o  demonstrate the types and amounts o f  i n s e c t i c i d e s  and 

he rb i c i des  t y p i c a l  l y  handled. 

Large volume pes t i c i de  mix ing operat ions . . have been conducted i n  

t he  branch 's  tank t rucks.  Since 1968, small volume m ix i ng  operat ions (on 

t h e  o rder  o f  a  few ga l lons)  have been conducted i-n B u i l d i n g  5-83. From 1960 

t o  1968, these operations were conducted i n  Bu i l d i ng  C-31. 

The waste mate r ia l s  generated by t h i s  branch inc luded of f -spec 

i n s e c t i c i d e s  and herb ic ides,  and r insewaters r e s u l t i n g  f rom cleanup opera- 

t i o n s ,  and pes t i c i de  containers ( pes t i c i de  conta iners  were t r i p l e d - r i  nsed 

p r i o r  t o  d isposa l ) .  I n  the past ,  these mate r ia l s  were t y p i c a l l y  bu r i ed  i n  

separate ( f rom other  wastes) holes i n  the  l a n d f i l l s  a t  S i t e  No. 3  (1960-68) 

and S i t e  No. 5 (1968-78). However, i n te rv iews  a t  the S t a t i o n  i n d i c a t e  t h a t  

some of these mate r ia l s ,  p a r t i c u l a r l y  r insewaters ,  may have been disposed o f  

v i a  sewer d ra ins  i n  the mix ing b u i l d i n g s  (Bu i l d i ng  C-31 and B u i l d i n g  5-83). 

The q u a n t i t i e s  o f  mate r ia l s  disposed o f  v i a  l a n d f i l l s  o r  sewer d ra ins  are  

no t  shown. Current ly ,  pest ic ide-contaminated r insewaters  are land appl ied,  

and off-spec mate r ia l s  are routed t o  the DPDO f o r  o f f s i t e  d isposa l .  

6.3.1.1.4 E l e c t r i c a l  Trades Branch 

The E l e c t r i c a l  Trades Branch of  the Maintenance and U t i l i t i e s  

D i v i s i on  provides the f o l l ow ing  S ta t i on  serv ices:  

- Performs maintenance of  e l e c t r i c a l  power systems, appl iances, 
and alarm systems requ i red  i n  the s t a t i o n ' s  mission. 

- Performs e l e c t r i c a l  a1 t e r a t i o n s  and minor new i n s t a l  l a t i o n .  

- Maintains r e f r i g e r a t i o n  and a i r  cond i t i on ing  u n i t s .  

- Performs requ i red  i n s t a l l a t i o n s ,  operat ions,  maintenance and 
r e p a i r  o f  r ad io  communications equipment, radar and t e l e v i s -  
ion.  



TABLE 6-2 

S t a t i o n  P e s t i c i d e  I n v e n t o r y  (November, 1981) 

M a t e r i a l  

Ammate-X 

Dal apon 

Tordon 101  

Weedone-170-155-2,4,5 T  

Ebon-2,4,5 T 

A m i  t r o l  -T 

Esteron-2,4,5 T 

Ded-Weed-2,4,5 T  

V i s t i k  Spray A d d i t i v e  

Mai n t a i  n-125 

T r i t o n  

Spreaded S t i c k e r  

Sodium Arsen i te  

24-DP-24-D 

Mala th ion  EC 

Diaz inon Dust 

Baygon EC 

Eaton 's  B a i t  B lock  

Eaton 's  B a i t  Bags 

War far in  

Sevin "Carbary l "  

Baygon B a i t  

Gardona-75 

Concen t ra t i on  Amount 

HERBICIDES BLDG. C-40 

355 l b s  

200 l b s  

15 g a l s  

155 g a l s  

90 g a l s  

2 g a l s  

95 g a l s  

110 g a l s  

65 l b s  

6 g a l s  
- 

15 g a l s  

60 g a l s  
- 

Method o f  Storage 

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Meta l  Conta iners  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  
- 

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  
- 

INSECTICIDES BLDGS. C-40 & 5-86 

5  7% 114 g a l s  S t o r e d  on Wooden P a l l e t s  

2% 95 l b s  S t o r e d  on Wooden P a l l e t s  

1.5% 4  g a l s  S t o r e d  on Wooden P a l l e t s  

0.005% 50 l b s  S t o r e d  on Wooden P a l l e t s  

0.025% 68 l b s  S t o r e d  on Wooden P a l l e t s  

0.5% 20 l b s  

wp 80% 445 l b s  

2% 20 l b s  

wp 75.0% 36 l b s  

S to red  i n  Meta 

S to red  on Meta 

S to red  on Meta 

S t o r e d  on Meta 

1 Locker 

1  P a l l e t s  

1 P a l l e t s  

1 Pal l e t s  



Tab le  6-2 (Continued) 

Ma te r i  a1 Concent ra t ion  Amount 

L i  ndane Powder 

D iaz inon  4-E 

D iaz inon  4-5 

Pyrethrum (Space Spray) 

Pyrethrum (Spray Cans) 

Pyrethrum (Spray Cans) 

A lp ine  Repel 1  ants-8215 

West Tox Space Spray  

Av ino l  B a i t s  

4-The B i  rds  Repel J a n t  

Vapori  t e  

Calcium Cyanide 

Copper Sul f a t e  

Mala th ion  GRN 

Wasp Freeze Aero 

Chlordane EC 

Naled-Dibrom-14 

Dursban-4- E 

Rozel Track ing  Powder 

FICAM-W 

Resodex Fogging Compound 

Vapona 

Vapona 

Ban-Bug S t r i p s  

Baygon E 1.5 

Sting-X 

R i  t e -O f f  

20 l b s  

20 g a l s  

7 g a l s  

8  g a l s  

700 l b s  

186 12 oz cans 

10 g a l s  

3 g a l s  

40 l b s  

1 doz 

2+ ga l  s  

25 l b s  

80 l b s  

625 l b s  

68 1402 cans 

130 ga 1 s  

75 g a l s  

9 g a l s  

18 g a l s  

8  

19 g a l s  

32 6 oz cans 

38 12 oz cans 

5  doz 

3  g a l s  

36 11. 5oz cans 

73 1402 cans 

Method o f  Storaae 

S to red  on Wooden P a l l e t s  

S t o r e d  on Meta l  P a l l e t s  

S t o r e d  on Meta l  P a l l e t s  

S t o r e d  on Metal  P a l l e t s  

S to red  i n  Meta l  Locker  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  i n  Meta l  Locker  

S t o r e d  i n  Meta l  Locker  

S t o r e d  i n  Meta l  Locker 

S t o r e d  i n  Meta l  Locker  

S t o r e d  on Meta l  P a l l e t s  

S t o r e d  on Wooden P a l l e t s  

S t o r e d  i n  Meta l  Locker 

S t o r e d  on Wooden P a l l e t s  

S to red  on Wooden P a l l e t s  

S t o r e d  on Metal  P a l l e t s  

S to red  on Meta l  P a l l e t s  

S to red  on Metal  P a l l e t s  

Sto0red on Meta l  P a l l e t s  

S to red  on Metal  P a l l e t s  

S to red  on Meta l  P a l l e t s  

S to red  i n  Meta l  Locker  

S to red  i n  Meta l  Locker 

S to red  i n  Meta l  Locker 

S to red  i n  Meta l  Locker 



- T a b l e  6-2 (Continued) 

M a t e r i a l  

Ammate-X 

Dal apon 

Hyvar-X 

Tordon 101  

Weedone 

Erbon 

Concent ra t ion  Amount Method o f  Storage 

INVENTORY OF OUT-OF-DATE PESTICIDES WITH DETERIORATING CONTAINERS 

. 
HERBICIDES 

A m i  t r o l  -T 

Tandex 

A m i  z i  ne 

Esteron 

Ded-Weed 

V i s t i  k Spray A d d i t i v e  

Mai nta in-125 

T r i t o n  

Sodi um Arsenate 

Arasan-425 

Malathion-E 

Malathion-GRAN 

Dibrom-Naled-14 

Bayer (Experimental 

I n s e c t i c i d e  Spray) 

L i  ndane Power 

Calium Cyanide 

( A-Dust) 

Copper Sul f a t e  

Diazinon Oust 

95% 355 I b s  

~ ~ 8 5 %  1050 l b s  

~ ~ 8 0 %  100 I b s  

10.2% 30 g a l s  

31.4% 155 g a l s  

30.5% 90 g a l s  

10 g a l s  

150 l b s  

30 l b s  

95 I b s  

110 g a l s  

65 l b s  

6 g a l s  

15 g a l s  

60 g a l s  

50 I b s  

INSECTICIOES 

114 g a l s  

625 l b s  

75 g a l s  

1 g a l  

20 I b s  

25 l b s  

80 l b s  

50 l b s  



Personnel o f  the branch are housed i n  var ious S ta t i on  l o c a t i o n s ,  i n c l u d i n g  

the  B u i l d i n g  C-31 Radio Shop (e l ec t r on i cs  mechanics r espons ib l e  f o r  S t a t i o n  

rad ios  and t ransmission systems), Bui 1  d ing  C-40 (a larm t echn i c i ans ) ,  and 

B u i l d i n g  C-16 ( a l l  o the r  funct ions) .  

The a i r  conditioning/refrigeration system maintenance operat ions 

process 3700 pounds per  year  o f  var ious types o f  r e f r i g e r a n t s ,  i n c l u d i n g  

R - 1 1  ( t r i ch l o romono f l  uoromethane), R-12 ( d i c h l o r o d i f l  uoromethane) , R-22 

(monochl o r o d i  f 1 uoromethane) , R-500 ( d i c h l  o rod i  f 1  uoromethane and d i  f 1  uoro- 

ethane), and R-502 (monochlorodifluoromethane and monochloropentaf luoro-  

ethane). These freons a re  purchased i n  d isposable metal  conta iners .  When 

depleted, these conta iners  are  c u r r e n t l y  disposed o f  o f f - s i  t e  v i a  cont rac-  

t o r s  (non-mani fested d isposa l  ). P r i o r  t o  1978, these con ta i ne r s  were d i  s- 

posed o f  i n  the l a n d f i l l s  a t  S i t e  No. 3 (1960-68), S i t e  No. 4  (1943-60) and 

S i t e  No. 5  (1968-78). 

Since 1960, a l l  waste o i l s  generated i n  e l e c t r i c a l  shop opera t ions ,  

w i t h  the  except ion o f  t ransformer o i l s ,  have been rou ted  t o  the  S t a t i o n  

waste o i l  s torage tank behind B u i l d i n g  C-14 f o r  u l t i m a t e  c o l l e c t i o n  and 

disposal  o f f s i t e  v i a  con t rac to r .  P r i o r  t o  1960, these waste o i l s  were mixed 

w i t h  o the r  S ta t i on  waste o i l s  and e i t h e r  spread o r  roadways f o r  dus t  c o n t r o l ,  

mixed w i t h  o i l -based pes t i c i des  f o r  hard a p p l i c a t i o n ,  o r  used as b o i l e r  

f ue l s  t o  supplement v i r g i n  o i l .  (See Sect ion 6.3.1.2). A l l  o the r  e l e c t r i c a l  

shop wastes, such as c lean ing  so lvents ,  are  c u r r e n t l y  mixed w i t h  S t a t i o n  

t rash  f o r  o f f s i t e  d isposa l  v i a  con t rac to r .  P r i o r  t o  1978 these wastes were 

disposed of  i n  the  l a n d f i l l s  a t  S i t e  No. 3 (1960-68), S i t e  No. 4  (1943-60) 

and S i t e  No. 5 (1968-78). 

As p a r t  o f  r o u t i n e  maintenance of  the  e l e c t r i c a l  d i s t r i b u t i o n  

system, the E l e c t r i c a l  Trades Branch drained,  f i l t e r e d  and rep laced o i l  i n  

s t a t i o n  transformers, which inc luded the handl ing o f  PCB-contaminated t rans -  

former o i l s .  P r i o r  t o  1978 the  waste o i l s  and contaminated f i  

ra ted were disposed o f  i n  t he  l a n d f i l l s  a t  S i t e  No. 3 (1960-68), 

(1943-1960) and S i t e  No. 5 (1968-1978). Since 1978, a l l  t r a n s f o  

o f f  l i n e  and a l l  t ransformer  o i l s  c o l l e c t e d  from leaks and s p i l l s  

pending o i  1 ana lys is  and o f f s i  t e  d i sposa l .  

l t e r s  gene- 

S i t e  No. 4 

rmers taken 

are  s to red  



PCB-contami nated - and potential :y PCB-contami nated trans formers, 

oils and other materials were stored in the designated PCB storage building, 

Quonset Hut-8 (QH-8), with the exception of some PCB transformers which were 

stored on wooden pallets in the storage yard north of Building C-16. 

Results of analyses of samples taken from some of the items stored in these 

areas indicate that materials with PCB concentrations above the regulated 

1 imit of 50 ppm are-on hand. 

Interviews indicated that a leak resulting from vandal ism of three 

transformers occurred in the storage yard north of Building C-16 roughly 5 

years ago (circa 1977). Cleanup measures were taken immediately to limit 

further soil contamination. Approximately 8 inches of soil in an area 

measuring 10 feet by 20 feet was removed and disposed of offsite (fate 

unknown). This site is discussed further in Section 6.6 as Site No. 29. 

6.3.1.1.5 Pipefitting Branch 

The Pipefitting Branch maintains the Station plumbing, heating. 

water and sewage systems, and operates the Station water purification and 

sewage disposal plants. This section focuses on shop operations of this 

branch. The sewage and water treatment systems are discussed in Sections 

6.3.6 and 6.3.7, respectively. 

Pipefitting shop operations are housed in Building C-16 along with 
the metals trades, carpentry and electrical shop operations. The rate at 

which waste cutting oils hae been generated by these combined operations 

throughout their lifetime has been estimated by shop personnel at'lO gallons 
per month. Since 1960, this oil has been routed to the waste oil storage 

tank behind Building C-14 for offsite disposal via contractor (see Section 
6.3.1.2). Prior to 1960, these waste oils were mixed with other Station 

waste oils and either spread or roadways for dust control, mixed with 

oil-based pesticides for hard application, or used as boiler fuels to 
supplement virgin oil. All scrap metal generated was routed to the DPDO for 
resale or offsite disposal. 



Asbestos p ipe  cover ing and b o i l e r  i n s u l a t i o n  was rep laced rou- 

t i n e l y ,  as needed, du r ing  the 1960's and 70 's ,  generat ing unknown amounts of 

waste asbestos. A l l  o f  t h i s  waste ma te r i a l  was disposed o f  i n  the l a n d f i l l s  

a t  S i t e  No. 3 (1960-68) and S i t e  No. 5 (1968-1978). No s p e c i f i c  asbestos 

hand1 i n g  o r  d isposal  procedures were noted du r i ng  in te rv iews  a t  the  S t a t i o n .  

6.3.1.1.6 Water f ront  Branch 

The Water f ront  Branch o f  t he  Maintenance and U t i l i t i e s  D i v i s i o n  

performs s t r u c t u r a l  and u t i l i t i e s  maintenance and emergency r e p a i r  se rv i ces  

f o r  the Water f ront  Area. The branch a l s o  mainta ins a l l  opera t iona l  home- 

p o r t i n g  f a c i l i t i e s .  This branch func t ions  as a  small maintenance and u t i l  i- 

t i e s  d i v i s i o n ,  p rov i d i ng  l i m i t e d  e l e c t r i c a l ,  carpent ry ,  automot ive mainten- 

ance, f o r k l i f t  maintenance, and metals t rades serv ices i n  B u i l d i n g  R-10 a t  

the  Waterf ront .  The wastes generated by t h i s  branch were composed p r i m a r i l y  

of  ma te r i a l s  such as glass,  paper, wood, packing ma te r i a l ,  and small amounts 

o f  p a i n t  wastes. These wastes a re  c u r r e n t l y  hauled o f f s i t e  f o r  d i sposa l .  

P r i o r  t o  1977, these wastes were disposed o f  i n  the  l a n d f i l l s  a t  S i t e  No. 6  

(1943-1965) and S i t e  No. 7 (1965 t o  1977). 

6.3.1.2 Transpor ta t ion D i v i s i o n  (Code 094) 

The Transpor ta t ion D i v i s i o n  admin is ters  the  assignment, opera t ion ,  

inspect ion,  maintenance and r e p a i r  o f  automotive, r a i l r o a d ,  ma te r i a l s  han- 

d l i ng ,  weight hand l ing and o ther  t r a n s p o r t a t i o n  and c o n t r u c t i o n  equipment. 

The d i v i s i o n  cons is ts  of t h ree  operat ions branches, the Vehic le ,  Equipment, 

and Rai l road Operations Branches (Codes 0941, 0942 and 0943, r e s p e c t i v e l y ) ,  

and the Transpor ta t ion Maintenance Branch (Code 0944). The operat ions 

branches provide veh ic les ,  equipment and r a i l r o a d  operators  f o r  the S t a t i o n  

as requ i red t o  support the .S ta t i on  mission. 

The Transpor ta t ion Maintenance Branch performs maintenance, t e s t -  

i ng  and repa i r  o f  automotive, r a i l r o a d ,  cons t ruc t i on ,  ma te r i a l  hand l ing and 

weight handl ing equipment. Automotive maintenance, s e r v i c i n g  and r e p a i r  

operat ions are conducted i n  B u i l d i n g  C-14. The l i q u i d  wastes generated 

dur ing these operat ions inc lude  crankcase, d i f f e r e n t i a l ,  t ransmiss ion and 



hyd rau l i c  o i l s .  

waste o i l  t ank  

con t rac to r .  

6-32 

These wastes are  co l  1  ected i n  a  2000-gal 1  on underground 

loca ted  behind the b u i l d i n g  t o  awai t  removal by a  p r i v a t e  

T h i s  p r a c t i c e  o f  hand l ing waste o i l s  from t h e  P u b l i c  Works Depart- 

ment has been i n  e f f ec t  s ince the waste o i l  tank was i n s t a l  l e d  i n  1960. 

In te rv iews  a t  the  S t a t i o n  i n d i c a t e  t h a t  small amounts o f  waste o i l  may have 

been used f o r  f i r e  f i g h t i n g  t r a i n i n g  purposes (see S e c t i o n  6.3.9), b u t  the 

vas t  m a j o r i t y  o f  waste o i l s  were routed t o  the waste o i l  tank. P r i o r  t o  

1960, these waste o i l s  were mixed w i t h  olther S t a t i o n  waste o i l s  and e i t h e r  

spread o r  roadways f o r  dus t  c o n t r o l ,  mixed w i t h  o i l - based  pes t i c i des  f o r  

hard app l i ca t i on ,  o r  used as b o i l e r  fue ls  t o  supplement v i r g i n  o i l .  Dur ing 

the  inspec t ion ,  t he re  were i n d i c a t i o n s  t h a t  a  s p i l l  had occur red near the  

waste o i l  tank. Th is  was v e r i f i e d  i n  in te rv iews  w i t h  s i t e  personnel.  This 

s i t e  i s  discussed f u r t h e r  i n  Sect ion 6.6.28 as S i t e  No. 28. 

Other wastes from the  automotive maintenance operat ions inc lude  

rubbish, o i l  f i l t e r s  and paper boxes. These wastes a r e  depos i ted i n  b u i l d -  

i n g  dumpsters f o r  removal by t he  S t a t i o n  t r ash  hau l i ng  c o n t r a c t o r .  P r i o r  t o  

1978 these wastes were disposed o f  i n  the  l a n d f i l l s  a t  S i t e  No. 3  (1960-68), 

S i t e  No. 4  (1943-1960) and S i t e  No. 5 (1968-1978). 

U n t i l  1977, the  automotive maintenance shop a l s o  inc luded a  small 

spray p a i n t i n g  operat ion.  Pa in t  and so lvent  wastes assoc ia ted w i t h  t h a t  

operat ion wer 

l a n d f i l l s  a t  

(1968-1977). 

Bui 1  

time. Fork1 i 1 

? d ischarged i n t o  t he  b u i l d i n g  dumpster f o r  d isposal  i n  the 

S i t e  No. 3 (1960-68), S i t e  No. 4 (1943-1960) and S i t e  No. 5 

d ing  C-19 has housed fo rk1  i f t  maintenance operat ions f o r  some 

't b a t t e r y  recharg ing operat ions have been conducted i n s i d e  

t h a t  bu i ld ing .  F o r k l i f t  b a t t e r i e s  designated f o r  d i s p o s a l ,  both  leak ing  and 

non-leaking, have been s to red  on wooden p a l l e t s  i n  an area behind B u i l d i n g  

C-19 pending removal f o r  o f f s i t e  d isposa l  by the DPDO. No evidence o f  

recent leaks o f  f o r k l i f t  b a t t e r y  a c i d  was observed d u r i n g  the  inspect ion.  



Waste o i  1  s  generated dur ing fork1 i f t  maintenance operat ions a r e  

s to red  t empora r i l y  i n  a  500-gal lon aboveground tank loca ted  between 

Bu i ld ings  C-19 and C-50 before u l t i m a t e l y  being c o l l e c t e d  by a  con t rac to r  

f o r  o f f - s i t e  d isposal .  This p rac t i ce  has been i n  e f f e c t  s ince 1960. P r i o r  

t o  1960, these waste o i l s  were mixed w i t h  o ther  S t a t i o n  waste o i l s  and 

e i t h e r  spread o r  roadways f q r  dust  con t ro l ,  mixed w i t h  o i l -based  p e s t i c i d e s  

f o r  hard a p p l i c a t i o n ,  o r  used as b o i l e r  f ue l s  t o  supplement v i r g i n  o i l .  

Locomotive maintenance operat ions are c a r r i e d  o u t  i n  B u i l d i n g  

C-50. The waste o i l s  generated from locomotives i n  t h i s  shop are r e t a i n e d  

i n  a  s torage tank located i ns i de  t h e ,  b u i l d i n g  f o r  r e c y c l i n g  by a  p r i v a t e  

con t rac to r .  This has been the p r a c t i c e  s ince operations' began a t  NWS Ear le .  

Steam c lean ing operat ions are  conducted i n  a1 1  t h ree  t ranspor ta -  

t i o n  maintenance shops through the use o f  po r t ab le  equipment. Three such 

u n i t s  are  i n  use a t  NWS-Earle, one i n  each o f  the  th ree  maintenance shop 

bu i l d i ngs ;  they employ heated water and detergents. Wastes from these 

operat ions a re  discharged i n t o  the sewer dra ins  o f  the  respec t i ve  bu i  1  dings. 

6.3.2 F l e e t  Support Department (Code 70) 

The F lee t  'Support Department a t  NWS Ea r l e  has been i n  ex is tence 

fo r  12 years (es tab l ished c i r c a  1970). It i s  respons ib le  f o r  d i r e c t i n g  

mechanical, e l e c t r o n i c  and other  c a p a b i l i t i e s  f o r  the  f a b r i c a t i o n ,  moderni- 

zat ion,  mod i f i ca t ion ,  overhaul and refurbishment o f  p ro to type  weapons hand- 

l i n g  equipment, conta iners ,  components, a u x i l i a r y  u n i t s ,  and o ther  i tems. 

F lee t  Support operat ions inc lude the f o l  lowing: 

- A metal t rades opera t ion  housed i n  B u i l d i n g  C-16. Th i s '  
branch performs metal w o r k h g  operat ions such as c u t t i n g  and 
welding i n  support o f  o the r  department a c t i v i t i e s .  

- A small shop i n  B u i l d i n g  C-31 i n  which e l e c t r o n i c  component 
packing operat ions are conducted. 

- A l a rge  shop i n  Bu i ld ing -C-15  i n  which mechanical and e lec-  
t r i c a l  overhaul, r e p a i r ,  renovat ion and m o d i f i c a t i o n  opera- 
t i o n s  are conducted. 



The operat ions conducted i n  B u i l d i n g  C-15 i nc l ude  engine degreas- 

i ng and maintenance and spray p a i n t i n g  o f  var ious types o f  weapons hand1 i ng 

equipment, conta iners ,  components, etc.  The l i q u i d s  handled du r i ng  these 

types o f  operat ions i n c l  ude o i  1  -base p a i n t s  , varnish,  1 acquer and degreas- 

ing/c lean ing solvents such as sodium hydroxide. The spray p a i n t i n g  area 

employs a  two year o l d  ( i n s t a l l e d  c i r c a  1980), dual f i l t e r  e l e c t r o s t a t i c  

spraying system which minimizes the  amount o f  p a i n t  wasted. 

The wastes generated i n  these operat ions i n c l  ude: waste o i  1  s  , 
which are s to red  i n  the  waste o i l  tank behind B u i l d i n g  C-14; waste pa in ts ;  

which are routed t o  the  DPDO f o r  r esa le  o r  o f f s i t e  d i sposa l ;  spray p a i n t  

f i l t e r s ,  which are  disposed o f  i n  the b u i l d i n g  t r a s h  dumpster; and water 

so lub le  waste degreasing so lvents  which a re  t y p i c a l l y  dumped i n t o  the b u i l d -  

i n g  sewer drains.  These waste d isposa l  p rac t i ces  have been i n  e f f e c t  s ince 

F l e e t  Support was es tab l  i s  hed. 

The metal t rade  operat ions conducted i n  Bui  1  d i n g  C-16 generate 

small amounts of c u t t i n g  o i l s  and scrap meta ls  as waste. Sine F l e e t  Support 

was establ ished,  the metals have been rou ted  t o  the  DPDO f o r  recovery and 

resa le ,  and the c u t t i n g  o i  1  s have been rou ted  t o  the  waste o i  1  tank behind 

Bui 1  d ing C-14. 

The e l e c t r o n i c  component packing opera t ion  i n  Bui l d i n g  C-31 i n -  

volves the use o f  polyurethane foam as a  packing ma te r i a l .  Waste foam from 

t h i s  operat ion i s  disposed o f  i n  the  shop t rash ,  which i s  c o l l e c t e d  by a  

p r i v a t e  con t rac to r  f o r  o f f s i t e  d isposa l .  From 1970 t o  1978, t h i s  waste was 

disposed o f  i n  the S ta t i on  l a n d f i  11 a t  S i t e  No. 5. 

B o i l e r  F a c i l i t i e s  

The l i s t i n g  o f  Table 6-3 presents in fo rmat ion  desc r ib ing  the type,  

l o ca t i on  and horsepower r a t i n g  o f  the  103 b o i l e r s  c u r r e n t l y  i n  use a t  NWS 

Earle. A1 1 bu t  two o f  these b o i l e r s  a re  low temperature/ low pressure 

bo i  l e r s  which prov ide heat and- h o t  water f o r  S t a t i o n  bu i  l d i ngs .  



TABLE 6-3 

Station Boilers 

Building 
No. System-Type* Type of Boiler 

Year Year Boiler 
Built Installed Horsepower 

C-l 
c-2 
c-3 
c-3 
c-3 
c-4 
c-4 
c-7 

;:g 

c-9 
c-10 
c-11 
c-12 
c-13 
c-15 
C-16 
c-17 
c-19 
c-21 
c-22 
C-23 
C-25 
C-27 
c-29 
c-29 
c-31 
c-31 
c-34 
C-36 

L.T. Hot Water 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
Dom. Hot Water 
L.T. Hot Water 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
L.T. Hot Water 
L.T. Hot Water 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
L.T. Hot Water 
L.P. Steam 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L. P. Steam 
L. I). Steam 

INDUSTRIAL - MAIN STATION 

Cast Iron - Sectional 
Firebox Type - fire Tube 
H.R.T. Fire Tube 
H.R.T. Fire Tube 
Scotch Marine - Fire Tube 
Cast Iron - Sectional 
Vertical, Glass Lined Tank 
Cast Iron - Sectional 
Cast Iron - Sectional 
H.R.T. Fire Tube 
H.R.T. Fire Tube 
Modular - Cast Iron 
Cast Iron - Sectional 
Cast Iron - Sectional 
Cast Iron - Sectional 
Scotch Marine - fire Tube 
Scotch Marine - fire Tube 
Scotch Marine - Fire Tube 
Scotch Marine - Fire Tube 
Scotch Marine - Fire Tube 
Cast Iron - Sectional 
Cast Iron - Sectional 
Cast Iron - Sectional 
Cast Iron - Sectional 
Scotch Marine - Fire Tube 
Scotch Marine - Fire Tube 
Scotch Marine - Fire Tube 
Scotch Marine - Fire Tobe 
Cast Iron - Sectional 
Cast Iron - Sectional 

1944 
1963 
1944 
1944 
1981 
1944 
1979 
1973 
1974 
1943 
1943 
1981 
1974 
1974 
1974 
1956 
1979 
1979 
1979 
1979 
1944 
1944 
1944 
1944 
1981 
1981 
1981 
1981 
1944 
1944 

1944 
1963 
1944 
1944 
1981 
1944 
1979 
1973 
1974 
1943 
1943 
1981 
1974 
1974 
1974 
1976 
1979 
1979 
1979 
1979 
1944 
1944 
1944 
1944 
1981 
1981 
1981 
19Sl 
1944 
1944 

8 25 
52 
52 
80 
17 

16 
60 
60 
11 
16 
16 
16 

170 
125 
125 

40 
60 

17 
23 

150 
150 
125 
125 

29 
29 



TABLE 6-3 (Continued) 

Station Boilers 

Building 
No. System-Type* Type of Boiler 

Year Year Boiler 
Built Installed Horsepower 

C-38 
c-40 
C-46 
c-50 
c-50 
D-1A 
D-Z 
D-5 
E-13 
E-14 
FA-2 
GB-1 
HA-1 
MA-2 
MA-2 
s-35 
s-53 
s-179 
S-464 
500 
552 
566 
567 

L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
L.P. Steam 
L.T. Hot Water 
L.P. Steam 
L.P. Steam 
L.P. Steam 
L.T. Hot Water 
L.P. Steam 
L.T. Hot Water 
L.T. Hot Water 
L .P. Steam 
L .T. Hot Water 
L .T. Hot Water 

R-l L .T. Hot Water 
R-2 L. P. Steam 
R-3 L . P. Steam 
R-4A L.1. Hot Water 
R-4B L. P. Steal11 

Cast Iron - Sectional 1944 1944 
Cast Iron - Sectional 1944 1944 
Vertical - Fire Tube 1952 1972 
Scotch Marine - Fire Tube 1951 1952 
Scotch Marine - fire Tube 1951 1952 
Cast Iron - Sectional 1958 1958 
Scotch Marine - Fire Tube 1957 1974 
Cast Iron - Sectional 1964 1964 
Cast Iron - Sectional 1944 1944 
Scotch Marine - fire lube 1963 1963 
Cast Iron - Sectional 1952 1952 
Scotch Marine - fire Tube 1980 1980 

Scotch Marine - Fire Tube 
Scotch Marine - Fire Tube 
Cast Iron - Sectional 

1981 1981 150 
1981 1981 150 

L.U. Vertical - Fire Tube 1952 1973 
Cast Iron - Sectional 1976 1976 
Cast Iron - Sectional 1974 1974 
Scotch Marine - Fire Tube 1979 1979 
Scotch Marine - Fire Tube 1977 1978 
Cast Iron - Sectional 1976 1976 

INDUSTRIAL - WATERFRONT 

Cast Iron - Sectional 
H. R.T - Fire Tube 
H. t1.T - Fire Tube 
Cast Iron - Sectional 
Cast Iron - Sectional 

1944 
1943 
1944 
1944 
1943 

1945 
1943 
1944 
1944 
1944 

Ii 
18 

150 
150 

170 
42 
29 
40 

30 

:B 
25 
40 

100 

51 
52 
28 
29 
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TABLE 6-3 (Continued) 

Station Boilers 

Building 
No. System-Type*. Type of Boiler 

Year Year Boiler 
Built Installed Horsepower 

R-5 L.T. Hot Water 
R-9 L.P. Steam 
R-10 L.P. Steam 
R-11 L.P. Steam 
R-12 L.T. Hot Water 
R-15 L.T. Hot Water 
R-20 H.P. Steam 
R-20 H.P. Steam 
S-62 L.P. Steam 
S-186 L.P. Steam 
s-454 L.P. Steam 
3-A L.T. Hot Water 
4-A L.T. Hot Water 
3-N Dom. Hot Water 

c-5 

;I;8 
S- 198 
s-202 
S-204 
S-247 
S-1068 
601 
602 
603 
604 
605 
606 

L.T. Hot Water Cast Iron - Sectional 1974 1974 
L.T. Hot Water Cast Iron - Sectional 1974 1974 
L.T. Hot Water Cast Iron - Sectional 1981 1981 
L.P. Steam Cast Iron - Sectional 1981 1982 
L.P. Steam Cast Iron - Sectional NA NA 
L.P. Steam Cast Iron - Sectional 1981 1981 
L.T. Hot Water Cast Iron - Sectional NA NA 
L.T. Hot .Water Cast Iron - Sectional 1980 1980 
L.T. Hot Water Fire Tube - Vertical 1964 1964 
L.T. Hot Water Fire Tube - Vertical 1964 1964 
L.T. Hot Water Fire Tube - Vertical 1964 1964 
L.T. Hot Water Fire Tube - Vertical 1964 1964 
L.T. Hot Water Cast Iron - Sectional 1979 1979 
L. 1. ttot Waler fire Tube - Vertical 1964 1964 

Cast Iron - Sectional 1944 1944 
Scotch Marine - Fire Tube 1951 1952 
Scotch Marine - Fire Tube 1981 1981 
Cast Iron - Sectional 1943 1944 
Cast Iron - Sectional 1944 1944 
Cast Iron.- Sectional 1977 1977 
Scotch Marine - Fire Tube 1977 1977 
Scotch Marine - Fire Tube 1977 1977 
Cast Iron - Sectional 1944 1944 
Cast Iron - Sectional 1944 1944 
Cast Iron - Sectional 1944 1944 
Cast Iron - Sectional NA NA 
Cast Iron - Sectional 1978 1978 

RESIDENTIAL - MAIN STATION 

150 
125 

15 

47 
350 
350 

13 
19 
10 

3.7 

i* : 
7:3 

4.7 
3.4 

48.43 
4:4 
5.6 
5.6 
4.6 
4.6 

. 



TABLE 6-3 (Continued) 

Station Boilers 
. 

Building Year Year Boiler 
No. System-Type* ' Type of Boiler Built Installed Horsepower 

607 L.T. Hot Water 
608 L.T. Hot Water 
609 L.T. Hot Water 
610 L.T. Hot Water 
611 L.T. Hot Water 
612 L.T. Hot Water 
613 L.T. Hot Water 
614 L.T. Hot Water 
615 L.T. Hot Water 
616 L.T. Hot Water 
617 L.T. Hot Water 
618 L.T. Hot Water 
619 L.T. Hot Water 
620 L.T. Hot Water 
621 L.T. Hot Water 
622 L.T. Hot Water 
623 L.T. Hot Water 
624 L.T. Hot Water 
625 L.T. Hot Water 
600 L.T. Hot Water 

Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire Tube - Vertical 1964 
Fire lube - Vertical 1964 

1964 ’ 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 
1964 

4.6 

::: 

:-ri 
4:6 
4.6 

t:; 

1-i 
4:6 

1-E 
4:6 

4-E 
4:6 
4.6 
4.. 4 

*L.T. = Low Temperature 
L.P. = Low Pressure 
H.P. = High Pressure 
N.A. = Not Available 
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The remaining two b o i l e r s  are i d e n t i c a l  350 HP ( 1 2 . 1  m i l l  i o n  

Btu /hr )  h i g h  pressure b o i l e r s  (pressure r a t i n g  - 200 p s i )  l o ca ted  i n  

B u i l d i n g  R-20 on the p i e r  a t  the wa te r f r on t  area. These b o i l e r s  supply h i gh  

pressure steam t o  ships wh i l e  i n  po r t .  Steam condensate from these opera- 

t i o n s  i s  pumped from the ships i n t o  the ocean. 

Blowdown operat ions are  conducted a t  these b o i l e r s  every 4 t o  8  

hours depending upon load, w i t h  the  discharge d i r e c t e d  i n t o  the  ocean. The 

volume o f  b o i l e r  blowdown amounts t o  roughly 1 t o  2  percen t  o f  the  b o i l e r  

throughput pe r  discharge event. The throughput o f  each b o i l e r  a t  f u l l  load 

i s  rough ly  1,500 ga l lons  per hour of water. The blowdown contents  t y p i c a l l y  

inc ludes 150-300 ppm of caus t i c  (sodium hydroxide) and 10-30 ppm o f  che la te ,  

a  chemical compound which r e t a i n s  calc ium and magnesium ions  i n  s o l u t i o n .  

Fuel f o r  these h igh  pressure b o i l e r s  i s  d e l i v e r e d  v i a  two 10,000 

ga l l on  r a i l r o a d  tank cars which are  loaded from tank t r ucks  on shore and 

t ranspor ted t o  the  p i e r .  Dur ing normal opera t ion  these tank  cars  r e s t  on 

t racks above s p i l l  pans, one on each s i de  o f  B u i l d i n g  R-20. These sp i  11 

pans d r a i n  i n t o  a  1000-gal lon separat ion tank loca ted  under the b u i l d i n g .  

O i l  c o l l e c t e d  from the  separat ion tank i s  pumped t o  a  500 ga l  l o n  tank l o -  

cated i n s i d e  B u i l d i n g  R-20 f o r  recovery. 

6.3.4 Defense Proper ty  Disposal O f f  i c e  

The Defense Proper ty  Disposal O f f i c e  (DPDO), a  tenant  a t  NWS 

Ear le,  i s  respons ib le  f o r  d i s t r i b u t i o n  o r  sa le  o f  su rp lus  government pro-  

pe r t y  and recla imed waste from NUS Ear le ,  F t .  Monmouth, New Jersey m i l  i t a r y  

reserves, Nat iona l  Guard u n i t s  and a c t i v e  Coast Guard u n i t s .  Disposal  i s  

accomplished through donat ion t o  l o c a l  o r  s t a t e  governments o r  by sa le  

( a f t e r  screening). The p r i n c i p a l  areas o f  i n t e r e s t  w i t h  respect  t o  the 

N A C I P  program are storage and sa le  o f  recovered scrap (i. e. , demi 1 i t a r i z e d  

ammunition, o the r  recoverable non-precious meta ls )  and d isposa l  o f  p e s t i -  

cides, PCB-containing t ransformers and o the r  hazardous o r  t o x i c  ma te r i a l s .  

DPDO operat ions are  conducted a t  an open storage y a r d  near the r a i l r o a d  

c l a s s i f i c a t i o n  yards (Coordinates 730-587) and a t  the c e n t r a l  warehouse 

f a c i l i t y  i n  the Adm in i s t r a t i on  Area ( B u i l d i n g  C-33). The normal i nven to ry  



of scrap metal  (aluminum, -metal  shop tu rn ings ,  i n e r t  ordnance, e tc .  ) i n  the 

open s to rage  area i s  100 t o  200 tons. I n  the  warehouse area, storage has 

inc luded  up t o  100 ga l lons o f  DDT i n  5 g a l l o n  cans, b a t t e r y  ac id ,  mercury, 

550 drums o f  FS Smoke Agent and asbestos i n  conta iners .  

Disposal o f  t ra~ ls fo rmers  w i t h  o i l  con ta i n i ng  l ess  than 49 ppm o f  

PCBs i s  accompl is.hed through l o c a l  waste rec la imers  i n c l u d i n g  Shore Auto 

Wrecking, Naporano, and C&R Waste. Disposal  o f  DDT has been done through 

Chemical Waste Management Inc .  (Emel l e ,  AL). Transformers con ta i n i ng  PCBs 

i n  excess of  49 ppm were o r i g i n a l l y  s to red  i n  r a i l  ca rs  i n  t he  s torage yard.  

These are now he ld  i n  the  PCB storage b u i l d i n g  (QH-8). 

6 -  3 -  5 San i t a t i on  and Refuse D i  s ~ o s a l  . 

Up u n t i l  1978, base re fuse  was c o l l e c t e d  by Pub l i c  Works personnel 

and disposed of a t  one o f  several l a n d f i l l  s  on the  base ( S i t e  Nos. 3 ,  4, and 

5 a t  the Main Base and S i t e  Nos. 6 ad 7 a t  the Water f ront ) .  With the 

c losure  o f  the  l a s t  l a n d f i l l s  on 1978, re fuse  c o l l e c t i o n  and d isposa l  were 

converted t o  con t rac to r  funct ions,  w i t h  o f f -base d isposa l  o f  a l l  wastes. 

There are no records d e t a i l i n g  the  exact  types and q u a n t i t i e s  o f  

waste disposed o f  a t  these on-base l a n d f i l l s .  However, based upon the  types 

of  operat ions conducted a t  NWS Ear le ,  t h i s  re fuse  cou ld  have inc luded the 

f o l  lowing: 

- Pain ts  and p a i n t  th inners .  

- Solvents, varnishes and she l lacs .  

- Acids, a lcoho ls  and caus t i cs .  

- Pes t i c ide  conta iners  and r insewaters .  

- Waste wood ( cons t ruc t i on  debr i  s  and dunnage). 

- Asbestos from p ipe  i n s u l a t i o n  and automotive brake 1 i n ings .  

- PCB-contami nated t ransformer  f i 1 t e r s  and o i  1 f i 1 t e r s .  



The study Recovery and Reuse of Refuse Resources [l], prepared by 

t h e  N o r t h e r n  D i v i s i o n  o f  NAVFACENCCOM, i nc ludes  an e s t i m a t e  o f  d a i l y  re fuse  

p r o d u c t i o n  o f  1.7 tons  pe r  day (TPD) based on r e s i d e n t  and non - res iden t  base 

p o p u l a t i o n  i n  1976. Using t h i s  es t imate  o f  t he  d a i l y  p r o d u c t i o n  of  re fuse ,  

t h e  l o a d i n g  t o  each Main Base l a n d f i l l  can be computed as app rox ima te l y  

600 tons per year  (TPY). Given t h e  o p e r a t i n g  pe r iods  f o r  each o f  these 

l a n d f i  11 s, t h e  t o t a l  amounts f i  1  l e d  based on these f i g u r e s  are :  

S i t e  No. 4: 1943-1960 - 10,200 tons 

S i t e  No. 3: 1960-1968 . - 4,800 tons  

S i t e  No. 5: 1968-1978 - 6,600 tons  

TOTAL 21,600 tons 

The q u a n t i t i e s  o f  r e f u s e  l a n d f i  1 l e d  a t  t h e  W a t e r f r o n t  cannot  be 

computed u s i n g  t h i s  method. Data f rom t h e  NWS E a r l e  A c t i v i t y  D isposa l  S i t e  

Fac t  Forms [2 ]  i n d i c a t e d  a  25,000 TPY t o t a l  l o a d i n g  f o r  t h e  W a t e r f r o n t  area. 

Th i s  e s t i m a t e  ( e q u i v a l e n t  t o  approx imate ly  20 t r u c k l o a d s  o f  r e f u s e  p e r  day) 

appears t o  be an o r d e r  o f  magnitude t o o  high. I n t e r v i e w s  o f  P u b l i c  Works 

personnel a t  t he  S t a t i o n  i n d i c a t e  t h a t  n o t  more than  2,500 TPY were land-  

fi 1 l e d  a t  t h e  Wate r f ron t .  

6.3.6 Water Treatment and Supply 

Water supp ly  and t rea tmen t  a t  NWS E a r l e  i s  per fo rmed by two se- 

pa ra te  systems, one f o r  t h e  Main Base and one f o r  t h e  W a t e r f r o n t  Area. 

Because the  water  s u p p l i e d  t o  t h e  Wate r f ron t  Area- i s  purchased f rom the  

Monmouth Conso l ida ted  Water Company, t h e  p r i n c i p a l  i n t e r e s t  f o r  N A C I P  

focuses on the  Main Base t rea tmen t  and supply system. The Main Base system 

i s  supp l ied  by groundwater f rom an 800 f t  deep w e l l .  A t  t h e  t rea tmen t  

p l a n t ,  l oca ted  a t  t h e  co rne r  o f  Esperance and Saipan Roads, groundwater i s  

aerated ( t o  o x i d i z e  fe r rous  i r o n  t o  f e r r i c  i r o n ) ,  w i t h  pH adjustment  and 

f i l t r a t i o n  t o  remove the  p a r t i c u l a t e  f e r r i c  i r o n .  The f i l t e r e d  water  i s  

c h l o r i n a t e d  before  s to rage and d i s t r i b u t i o n .  The t o t a l  p l a n t  c a p a c i t y  i s  

approximately 0.72 mgd, and t h e  average d a i l y  f l o w  i s  app rox ima te l y  0 .3  mgd. 

Weekly f i l t e r  backwashing r e s u l t s  i n  t h e  d ischarge o f  about  32,000 g a l l o n s  



of backwash t o  a leach ing bas in  west of the p l an t .  The backwash water 

conta ins  p r i n c i p a l  l y  i n so lub le  f e r r i c  oxides. Fu tu re  p lans  i n c l  ude the 

i n s t a l l a t i o n  o f  p i p i n g  t o  pe rmi t  the d i r e c t  d ischarge o f  backwash t o  the 

main base sewer system. Backwashing may then r e q u i r e  a staggered backwash 

schedule t o  prevent  hyd rau l i c  over loading o f  t h e  wastewater t reatment 

f a c i l i t y .  

Shipboard water i s  suppl i e d  by 3 r a i  1 road t a n k  ca r s  each o f  10,000 

ga l  1 ons capaci ty. 

Wastewater C o l l e c t i o n  and Treatment 

The NWS Ea r l e  Main Base and Waterf ront  wastewater c o l l e c t i o n  

systems are  separate. Main Base wastes have been d i r e c t e d  t o  t h a t  a rea 's  

wastewater t reatment p l a n t  s ince the S ta t i on  was e s t a b l  ished i n  1943. 

Water f ront  area wastewater has been t ranspor ted t o  t h e  Middletown Sewer 

Au tho r i t y  f o r  t reatment and disposal  s ince the mid 1970's. 

The Main Base wastewater t reatment p l a n t ,  1 ocated a t  coordinates 

713-590, cons is ts  o f  a bar  screen, g r i t  chamber and Imho f f  tank  fo l lowed by 

slow sand f i  1 t r a t i o n ,  c h l o r i n a t i o n  and discharge. I n  the  Imhof f  tank, 

s o l i d s  are  s e t t l e d  i n t o  a lower chamber where s o l i d s  d i g e s t i o n  occurs 

anaerobical l y  (w i thou t  oxygen), and discharged p e r i o d i c a l  l y  t o  sand d r y i ng  

beds. A f t e r  passing through the  Imhoff  tank,  the s e t t l e d  sewage i s  d i s -  

t r i b u t e d  on slow sand f i l t e r s ,  which mechanical ly  remove p a r t i c u l a t e  mat ter  

not  removed i n  the p r i o r  process, and i n  which b i o l o g i c a l  o x i d a t i o n  w i t h i n  

the f i  1 t e r  bed' removes so lub le  organ ic  po l  1 u tants .  Underdrains below the 

sand f i l t e r s  c o l l e c t  the  f i l t e r e d  wastewater f o r  c h l o r i n a t i o n  before  d i s -  

charge t o  Hockhockson Creek. The t reatment p l a n t  des ign  f l ow r a t e  i s  0.37 

mgd, and average d a i l y  f l ow  r a t e  i s  approximately 0 .1  mgd. 

Digested sludge was disposed o f  i n  s a n i t a r y  l a n d f i l l s  on the base 

p r i o r  t o  1978. However, t e s t  data d e t a i l i n g  the c o n s t i t u e n t s  o f  t h i s  sludge 

i s  not  ava i l ab l e .  Since c losure  o f  the S t a t i o n  l a n d f i l l s  i n  1978, t h i s  

sludge has been t ranspor ted  o f f - s i t e  by con t rac to rs .  



6.3.8 F i r e  D i v i s i o n  (Code 104) 

The F i r e  D i v i s i o n  provides f o r  f i r e  f i g h t i n g ,  f i r e  p reven t ion ,  

i n spec t i ons  , inves t i ga t i ons ,  f i r e  prevent ion t r a i n i n g ,  and t he  ope ra t i  on and 

maintenance o f  f i r e - f i g h t i n g  equipment. The d i v i s i o n  i s  housed i n  Bui  1  d i n g  

C-22 on t h e  Main Base and i n  B u i l d i n g  R - 1  a t  the Wate r f ron t  Area. The F i r e  

D i v i s i o n  main ta ins  a  l i s t ,  on note cards, o f  a l l  hazardous ma te r i a l s  cur -  

r e n t l y  l o c a t e d  a t  NWS Ear le  i n  order  t o  p rope r l y  respond t o  f i r e s  o r  rescue 

s i t u a t i o n s  i n  any area o f  the Sta t ion.  

Past  p rac t i ces  o f  the F i r e  D i v i s i o n  which may have con t r i bu ted  t o  

long-term environmental problems a t  the S t a t i o n  inc lude  former s p i l l  c leanup 

procedures and f i r e - f i g h t i n g  t r a i n i n g  p rac t i ces .  I t  was noted du r i ng  t he  

in te rv iews  a t  NWS Ear le  t h a t  occasional s p i l l s  o f  ma te r i a l s  such as f u e l  o i l  

were known t o  have occurred. T y p i c a l l y ,  steps were taken by the  F i r e  D i v i -  

s i on  t o  c lean  up these s p i l l s ,  b u t  the  s p i l l s  were gene ra l l y  n o t  documented. 

I n  the pas t ,  the s p i l l  cleanup procedures used by t he  F i r e  D i v i s i o n  

t y p i c a l l y  e n t a i l e d  hosing down the  sp i  11 u n t i  1  i t  was d i l u t e d  and washed o f f  

any roadways, walkways o r  o the r  pavement. Thus any s p i l l s  would have been 

washed onto the ground. Current  p r a c t i c e  cons i s t s  o f  con ta i n i ng  the  s p i l l e d  

ma te r i a l ,  c lean ing i t  up w i t h  a  sorbent, and d ispos ing o f  t he  contaminated 

sorbent o f f s i t e ,  w i t h  a l l  procedures approved by the  S t a t i o n  Environmental 

Coordinator. 

F i r e - f i g h t i n g  t r a i n i n g  was conducted i n  the pas t  i n  the  Cont rac t  

Ordnance Disposal Area, S i t e  No. 11, which i s  descr ibed i n  Sect ion 6.6. 

These exercises were conducted i n  and around two un l i ned  p i t s  which were dug 

i n  t h a t  area, each measuring rough ly  30 f t  x  30 f t  x  2 f t  (depth) .  The 

t y p i c a l  p r a c t i c e  invo lved  p l ac i ng  a  r e j e c t  a i r p l a n e  o r  veh i c l e  i n  the p i t ,  

soaking i t  and the p i t  w i t h  f u e l  o i l  ( o r  p o s s i b l y  a  m ix tu re  o f  f u e l  o i l  and 

waste o i l ) ,  and s e t t i n g  the area ablaze. A f t e r  the f i r e  was ext ingu ished,  

any remaining (unburned) o i l  was l e f t  i n  the  p i t  ( t o  soak i n t o  s o i l ) .  Th is  

p r a c t i c e  was conducted occas iona l l y  from 1974 t o  1977. 



6.3.9 Photography Laboratory 

The Photography Laboratory, l oca ted  i n  B u i l d i n g  R-48 a t  t he  Water- 

f r o n t  area, processes a l l  photographic mate r ia l s  f o r  t he  Naval M a t e r i a l s  

Handl ing Laboratory, the  Ear le  M i s s i l e  ( the  S t a t i o n  newspaper) and o the r  

f i l m  users on base. U n t i l  recen t l y ,  s i lver -contaminated hypo was s to red  i n  . 

drums f o r  recovery by the  Precious Metals Recovery O f f  i c e  (PMRO). W i t h i n  

t he  l a s t  few years, a  s i l v e r - s p e c i f i c  i o n  exchange system has been i n s t a l l e d  

w i t h  the satura ted r e s i n  columns be ing taken t o  the  PMRO f o r  recovery.  Used 

f i l m  i s  a l so  kept  a t  the  l a b  f o r  s i l v e r  recovery by t he  PMRO. Other chemi- 

c a l s  ( f i x e r s ,  hardeners, e tc . )  a re  discharged t o  t he  Middletown Township 

Sani tary  Sewerage Au thor i t y .  

6.3.10 Precious Metal s Recovery Of f ice  

The Precious Metals Recovery O f f i c e  (PMRO) i s  a  separate d i v i s i o n  

o f  the Defense Property Disposal O f f i c e  (DPDO) l oca ted  i n  B u i l d i n g  C-38. 

The f unc t i on  of the PMRO i s  t o  manage t he  removal and rec lamat ion  o f  pre-  

c ious metals (go ld ,  s i l v e r ,  pal ladium, mercury, e tc .  ) f rom used camera f i l m  

and o ther  sources such as m i s s i l e  b a t t e r i e s .  According t o  i n t e r v i ews ,  f i l m  

was burned f o r  recovery u n t i l  t h i s  opera t ion  was c losed  down under orders  o f  

the New Jersey Department of  Environmental P ro tec t ion .  The wastes generated 

inc luded potassium hydroxide s o l u t i o n  (3,000 ga l l ons  per  year )  and mercury- 

contaminated water (100 ga l lons  per  year )  from den ta l  amalgam recovery.  

According t o  in te rv iews ,  t he  t o t a l  d ischarge o f  mercury t o  the  wastewater 

treatment system dur ing  the pe r i od  1977-1982 was approximately 1.25 l b .  On 

the average, w i t h  a t y p i c a l  wastewater t reatment p l a n t  f low of  0 . 1  mgd, t h i s  

r e s u l t s  i n  mercury concent ra t ions o f  l ess  than one microgram per l i t e r ,  

which i s  much lower than the  d r i n k i n g  water qua1 i t y  standard o f  20 micro- 

grams per l i t e r .  The potassium hydroxide (40 percent  s o l u t i o n )  was used as 

e l e c t r o l y t e  i n  s i l v e r  based b a t t e r i e s .  This e l e c t r o l y t e  was dumped on s i t e  

from 1972 t o  1978 a t  a  r a t e  o f  3000 ga l l ons  pe r  year.  Given the low pH o f  

the l oca l  s o i l s  and r a i n f a l l ,  t h i s  ma te r i a l  i s  expected t o  be s u b s t a n t i a l l y  

neut ra l  i zed. 



A t  present ,  t he  -PMRO ac ts  as a c l e a r i n g  house f o r  p rec ious  meta ls  

recovery ,  w i t h  a1 1 a c t u a l  recovery opera t ions  be ing  done by c o n t r a c t o r s  o f f  

base. 

6.3.11 O i l  and Hazardous M a t e r i a l s  Simulated Envi ronmental  Tes t  Tank 

(EPA) 

T h i s  tenan t  agency, ' t he  O i  1  and Hazardous M a t e r i a l s  S imula ted  

Env i ronmenta l  Tes t  Tank (OHMSETT) i s  l o c a t e d  i n  t h e  W a t e r f r o n t  Area. The 

c e n t r a l  f e a t u r e  o f  t h i s  f a c i l i t y  i s  a ,667-foot long,  65 f o o t  wide seawater,- 

f i l l e d  t e s t  t ank  which i s  used f o r  s i m u l a t i n g  o i l  s p i l l s  and t e s t i n g  s p i l l  

recovery  equipment such' as booms and drogues. The t a n k  i s  equipped w i t h  a 

wave genera to r ,  bubb le r  system, and f i l t e r  system. A compara t i ve l y  new 

f a c i l i t y  ( i n  o p e r a t i o n  s ince  1972), t h e  system i n c l u d e s  f a c i l i t i e s  f o r  com- 

p l e t e  r e c o v e r y  of t e s t  o i l s  t o  min imize c o s t  t o  users.  Users pay a premium 

f o r  replacement  of o i l ,  so i t  i s  i n  t h e i r  i n t e r e s t  t o  maximize recovery .  

Because t h e  seawater i s  con t i nuous l y  reused, h i g h  l e v e l s  o f  t r ea tmen t  a r e  

necessary t o  p reserve  t h e  t e s t  re1  i a b i  1 i ty. Approx ima te l y  twe 1 ve 5000 

g a l l o n  o i l  t a n k  t r a i l e r s  a r e  kept  on s i t e .  No waste d ischarges  a r e  made 

o n - s i t e ;  unse rv i ceab le  o i l s  a re  d isposed under c o n t r a c t  . 

RADIOLOGICAL OPERATIONS 

There a r e  no records o f  t he  h i s t o r y  o f  uses and d i s p o s i t i o n  o f  

sources o f  l ow- leve l  i o n i z i n g  r a d i a t i o n  a t  NWS E a r l  e. I n t e r v i e w s  w i  t h  

app rop r ia te  personnel  were conducted. These i n t e r v i e w s  i n d i c a t e d  t h a t  t h e r e  

have never been, no r  a r e  t h e r e  p r e s e n t l y  nonordnance r a d i o l o g i c a l  m a t e r i a l s  

on t h i s  base. There a r e  microwave ovens o n - s i t e  and an X-ray u n i t  i n  t h e  

medical f a c i l i t y ,  b u t  n e i t h e r  o f  these i ns t rumen ts  have t h e  p o t e n t i a l  f o r  

c r e a t i  ng an adverse r a d i o 1  o g i c a l  impact on t h e  env i  ronment. 

Based on t h e  i n f o r m a t i o n  a v a i l a b l e  d u r i n g  t h e  i n i t i a l  assessment, 

f u r t h e r  low l e v e l  r a d i o l o g i c a l  c h a r a c t e r i z a t i o n  o f  t h i s  f a c i l i t y  i s  n o t  

warranted. 



MATERIALS STORAGE 

The Supply Department (Code 11) orders and s to res  most o f  the 

ma te r i a l s  awa i t i ng  usage a t  NWS Ear le.  There have been no f i r e s  o r  acc i -  

dents due t o  ordnance storage o r  incompat ib le  s torage o f  ordnance ma te r i a l s  

noted over t he  pas t  several  years. There have been severa l  minor i n c i d e n t s  

assoc ia ted w i t h  o i l  and l u b r i c a n t  operat ions a t  S t a t i o n  f a c i l i t i e s .  Storage 

f a c i l i t i e s ,  r e l a t e d  p rac t i ces  and re l evan t  s p i l l  events a re  discussed i n  the 

fo l l ow ing  sect ions.  

6.5.1 Fuel Storage 

The S ta t i on  b u l k  f u e l  s torage area cons i s t s  o f  f i v e  underground 

storage tanks located adjacent  t o  B u i l d i n g  C-20, t h e  f u e l  pump s t a t i o n  a t  

the  main base, and t h ree  underground storage tanks loca ted  ad jacent  t o  

B u i l d i n g  R-7, the f u e l  pump s t a t i o n  a t  the  w a t e r f r o n t  area. The s i zes ,  

l oca t ions ,  mate r ia l s  s tored and cons t ruc t i on  m a t e r i a l s  o f  these storage 

tanks are summarized i n  Table 6-4. 

An underground f u e l  l i n e  was once used t o  t r anspo r t  d i ese l  f ue l  

from the  B u i l d i n g  C-20 storage area t o  a  f u e l  d ispens ing pump ou ts ide  Bu i l d -  

i n g  C-50. However, t h i s  f u e l  l i n e  was c losed o f f  when a  leak  i n  the  l i n e  

was discovered i n  June, 1977, and d i e s e l  f u e l  i s  now t ranspor ted  t o  B u i l d i n g  

C-50 v i a  tank t ruck .  This area i s  descr ibed f u r t h e r  i n  Sect ion 6.6.16 as 

S i t e  No. 16. 

6.5.2 Magazine Storage 

A t o t a l  o f  249 magazines p r o v i d i n g  838,552 square f e e t  o f  s torage 

space are located a t  the NWS Ear le  Main Base. Table 6-5 shows the number 

and types o f  magazi nes and t h e i  r respec t i ve  areas. 

6.5.3 Hazardous Ma te r i a l s  Storaqe 

Hazardous ma te r i a l s  o the r  than f ue l  and muni t ions have been and 

are s t i l l  s tored a t  several l o ca t i ons  i n  the Main Base Admin is t ra t ion  Area. 



TABLE 6-4 

Number - Locat ion 

NWS Ear le  Fuel Storage Tanks 

Size ( aa l )  Ma te r i a l  o f  Cons t ruc t ion  

f i be rg l ass  
concrete 
concrete 
concrete 
concrete 
concrete 
concrete 
unknown 

Content 

gasol i ne 
gasol i n e  
d i e s e l  f u e l  
f u e l  o i l  
d i e s e l  f u e l  
gasol i n e  
f u e l  o i l  
d i ese l  o i l  



Type 

Fuse and Detonator 

High Explosive 

I n e r t  

Smoke Drum 

Smal I ArmdPyro 

Smokeless Powder and 
Pro j e c t i  1 es 

M Group 

Total  

TABLE 6-5 

Magazines a t  NWS Ear le  

Number Gross Area 
(sq. f t . )  



These storage areas include both supply and user-controlled areas. The 

major storage sites currently in use are as follows: 

- Paints and solvents: Bldg. C-18 (Supply) 

Shed 5-3 (Public Works) 

Shed 5-219 (Ordnance) 

Bldg. C-15 (Fleet Support) 

- Herbicides and insecticides: Bldg. 5-86 (Public Works) 

Bldg. C-40 (Public Works) 

Bldg. C-31 (Publ ic Works) 

- PCB-containing transformers: Bldg. C-40 (Publ ic Works) 

Bldg. C-16 Storage Yard 
(Publ ic Works) 

Quonset Hut 4-8 
DPDO Salvage Yard 

- Other: Demi 1 Residues: Shed 5-457 (Ordnance) 

Bldg. C-38 (DPDO) 

Otto I1 Fuel: Bl dg. 538 (Ordnance) 
Precious Metals: Blgd. C-38 (PMRO) 

Chlorine Gas: Wastewater Treatment Plant 

Water Treatment Plant 

6.6 WASTE DISPOSAL OPERATIONS 

The IAS Team has identified 29 sites of potential contamination at 

Naval Weapons Station Earle, based on records at the site, records at the 

Northern Division of NAVFACENGCOM (Philadelphia, PA) and through site visits 

on July 6-9 and, July 19-20, 1982. Sites 1 throught 9 had been previously 
identified as disposal sites by the Public Works office. The locations of 

all 29 sites are shown in Figure 6-4. 

The principal conclusion to be drawn from the review of records, 
interviews, and site inspections by the NACIP Team is that the range of 

environmental problems at NWS Earle is not very significant. The potential 
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S i t e  Number 

Key t o  Location Map o f  

Waste Disposal S i tes  a t  

NWS Ear le  

S i t e  T i t l e  Map Coordinates 

Ordnance 
Ordnance 
Landf i 11 
Landf i 1 1 
Landf i 1 1 
Landf i 1 1 
Landf i 1 1 
Landf i 1 1 
Landf i 11 

D e m i l i t a r i z a t i o n  S i t e ,  Secured 
D e m i l i t a r i z a t i o n  S i t e  
Southwest o f  "F" Group 
West o f  "D" Group 
West o f  Army Barr icades 
West o f  Normandy Road 
South o f  "PI' Barr icades 
East o f  B u i l d i n g  5-186 
Southeast o f  "P" Barr icades 

Scrap Metal L a n d f i l l  near B u i l d i n g  589 
Contract  Ordnance Disposal Area 
Ba t t e r y  Acid S p i l l  S i t e  
Defense Property Disposal O f f i c e  Yard 
Defense Property Disposal O f f i c e  Warehouse 
Sludge Disposal S i t e  Near Water f ront  South Gate 
Fuel L ine Between Bu i ld ings  C-20 and C-50 
Disposal S i t e  Behind T ra in ing  Barge, Wa te r f r on t  
D e m i l i t a r i z a t i o n  Furnace 
Pa in t  Sludge Disposal S i t e  Adjacent t o  

B u i l d i n g  5-34 
G r i t  B l a s t  Disposal S i t e  Adjacent t o  

B u i l d i n g  544 
Baghouse and Cyclone Dust Storage 

Area Near B u i l d i n g  589 
Pa in t  Sludge Disposal S i t e  Adjacent t o  

B u i l d i n g  0-2 
Pa in t  Sludge Disposal S i t e  Adjacent t o  

B u i l d i n g  0-5 
Closed P i s t o l  Range 
Closed P i s t o l  Range 
Explosive "D" Washout Area Near B u i l d i n g  GB-1 
P r o j e c t i l e s  Refurb ish ing Area 
Waste O i l  Tank 
PCB S p i l l  S i t e  i n  Storage Area Nor th  

o f  Bui 1  d ing  C-16 



. . 

problems t h a t  were i d e n t i f i e d  dur ing  t h i s  program a r e  assoc ia ted w i t h  the 

disposal  o f  munic ipal  wastes and small amounts of i n d u s t r i a l  wastes, and the 

product ion o f  n i t r a t e s  dur ing  the open burn ing o f  ordnance ma te r i a l s .  

6.6.1 S i t e  No. 1: Ordnance D e m i l i t a r i z a t i o n  S i t e ,  Secured 

Th is  s ix -acre  s i t e ,  l oca ted  near Bui 1  d i n g  5-465 a t  coord i  nates 

719-584, was used f o r  the  burn ing o f  ordnance m a t e r i a l s  from 1943 t o  1974. 

A s i t e  l ayou t  i s  shown i n  F igu re  6-5. The s i t e  was demi l  i t e r i z e d  i n  1975, 

and i s  c u r r e n t l y  used by the  U.S. Army as a  communications f a c i l i t y .  The 

d e m i l i t e r i z a t i o n  o f  the  s i t e  invo lved  p lowing t he  area, spreading a  l a y e r  o f  

o i l -soaked hay, and s e t t i n g  the  hay ablaze t o  burn t h e  s i t e ' s  surface. This 

operat ion was c a r r i e d  ou t  t h ree  times. 

No records o r  o the r  hard data  desc r ib ing  t h e  operat ions o f  t h i s  

ordnance disposal  range were ava i l ab l e .  Based on i n t e r v i e w s  a t  the  S ta t i on ,  

i t  was determined t h a t  a t  l e a s t  90% o f  the  m a t e r i a l  burned d u r i n g  the 

l i f e t i m e  o f  t h i s  s i t e  was smokeless powder, which i s  e s s e n t i a l l y  n i t r o c e l -  

lu lose.  Any unburned res idue o r  combustion products l e f t  from t h i s  ma te r i a l  

would be r e l a t i v e l y  i nso lub le ,  and thus pose no hazard through p e r c o l a t i o n  

t o  the groundwater. B lack powder (which i s  75% KN03 (o r  NaN03), 15% 

charcoal ,  and 10% s u l f u r )  may have been used t o  a i d  i n  i g n i t i o n  o f  the  

smokeless powder here. However, t he  amounts used would have been very 

small ,  so t h a t  no s i g n i f i c a n t  environmental o r  p u b l i c  h e a l t h  impacts would 

have resu l t ed  from combustion residues o f  t h a t  substance. 

Given the nature  o f  the p rope l l an t s  burned a t  t h i s  s i t e  and the 

f a c t  t h a t  they do no t  pose a  p o t e n t i a l  t h r e a t  t o  p u b l i c  hea l t h  o r  the 

environment, t h i s  s i t e  i s  n o t  recommended f o r  a  Con f i rmat ion  Study. 

6 .6 .2  S i t e  No. 2: Ordnance D e m i l i t a r i z a t i o n  S i t e  

This eleven-acre s i t e ,  l oca ted  a t  coord ina tes  748-574, i s  cur-  

r e n t l y  being used f o r  the burn ing o f  ordnance from on- and o f f -base opera- 

t i ons ,  i nc lud ing  some ma te r i a l  rece ived from the New Jersey Department o f  

Environmental P ro tec t ion .  Operat ion o f  t h i s  s i t e  commenced i n  1974. The 
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a c t i v e  burn p i t  and surrounding area are shown i n  F igu res  6-6 and 6 -7 ,  

r espec t i ve l y .  

An average of roughly 800 pounds o f  exp los i ve  a re  burned a t  t h i s  

s i t e  each month, f o r  a  t o t a l  of  approximately 80,000 pounds s ince ordnance 

d e m i l i t a r i z a t i o n  began a t  t h i s  l oca t ion .  The exp los i ves  and p rope l l an t s  

which have been burned here inc lude  the fo l l ow ing :  

- Ammonium p i c r a t e  (Explosive D- (ONH4)C6H2(N02)3). 

- C-4 (a p l a s t i c  exp los ive compound - waxed RDX). 

- Black powder ( f o r  example, 75% KN03 ( o r  NaN03), 15% 
charcoal , and 10% su l  f u r ) .  

- Double-base p rope l lan ts ,  a  m i x t u r e  o f  n i  t r o c e l  l u l o s e  
(60-80%) and n i  t r o g l y c e r i  ne (20-40%) [4]. 

The combustion o f  ordnance ma te r i a l  d u r i n g  d e m i l i t e r i z a t i o n  a t  

t h i s  s i t e  would have produced gaseous products (e. g. , n i t r ogen  oxides, 

carbon monoxide and carbon d i ox i de ) ,  p a r t i c u l a t e s ,  and o t h e r  s o l i d  residues,  

bu t  the exact amounts formed cannot be determined. The gaseous products 

would have been l o s t  t o  the  atmosphere, b u t  some o f  t h e  p a r t i c u l a t e  products 

and a l l  o f  the s o l i d  residues would have remained i n  t h e  s o i l  a t  t h i s  s i t e .  

I n  add i t i on  small amounts o f  metal such as i r o n ,  copper and lead (these 

metals are components o f  double-base p rope l l an t s )  would have remained. 

For the purpose o f  eva lua t ing  the p o t e n t i a l  impact  o f  the residues 

a t  t h i s  s i t e ,  i t  i s  est imated t h a t  f i v e  percent  o f  t h e  t o t a l  ordnance mate- 

r i a l  d e m i l i t a r i z e d  remained as s o l i d  res idue o r  unburned product ,  and t h a t  

the vast  m a j o r i t y  o f  t h i s  res idue was potassium n i t r a t e  and o ther  n i t r a t e  

compounds. According t o  the  Handbook o f  Chemistry and Physics 161, n i t r a t e s  

are h i g h l y  so lub le  i n  c o l d  water. With monthly res idues  o f  40 pounds, and 

given the average ra tes  o f  r a i n f a l l  and evapo t ransp i r a t i on  i n  t h i s  area, i t  

i s  est imated t h a t  the concen t ra t ion  o f  n i t r a t e s  i n  t h e  water pe r co la t i ng  

through t h i s  s i t e  t o  the groundwater i s  9 .7  mg/l. The U.S. Environmental 

P ro tec t ion  Agency Nat iona l  Primary D r i nk i ng  Water Standard f o r  n i t r a t e s  i s  
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10 mg/l .  Based on t h e  above a n a l y s i s ,  t he  concen t ra t i ons  o f  n i t r a t e s  i n  the 

water  e n t e r i n g  the  groundwater t a b l e  beneath t h i s  s i t e  a r e  s u f f i c i e n t l y  

c l o s e  t o  t h e  USEPA s tandard  t o  pose a  p o t e n t i a l  problem. 

The p o t e n t i a l  f o r  m i g r a t i o n  o f  meta ls  f rom t h e  s i t e  i s  min imal .  

Meta ls  r e l e a s e d  d u r i n g  t h e  b u r n i n g  of  these ordnance m a t e r i a l s  would e i t h e r  

remain i n  a  m e t a l l i c  form o r  ox id i ze .  I n  e i t h e r  form these meta ls  a r e  

h i g h l y  i n s o l u b l e  i n  n a t u r a l  r a i n  waters and would most l i k e l y  remain en- 

t r a i n e d  i n  t h e  s o i l s .  There fore ,  meta ls  a t  t h i s  s i t e  do n o t  pose a  s i g n i f i -  

can t  envi ronmental  hazard. 

T h i s  s i t e  i s  recommended f o r  a  c o n f i r m a t i o n  Study because o f  t h e  

p o t e n t i a l  re lease  o f  n i t r a t e s  t o  t h e  groundwater. The s i t e  i s  l o c a t e d  

w i t h i n  t h e  recharge zone o f  t h e  Vincentown A q u i f e r .  Groundwater f l ow  i n  

t h i s  a q u i f e r  i s  t o  t h e  southes t ,  and t h e  neares t  known downgradient  we1 1  i s  

approx imate ly  two m i l e s  away i n  t h a t  d i r e c t i o n .  However, seve ra l  homes t h a t  

may use t h e  Vincentown A q u i f e r  as a  domestic water  source a r e  l o c a t e d  l e s s  

than one m i l e  southeast  o f  t h e  s i t e .  

6.6.3 S i t e  No. 3: L a n d f i l l  Southwest o f  "F" Group 

Th is  f i v e - a c r e  s i t e ,  l o c a t e d  a t  coo rd ina tes  728-541, was used f o r  

the d isposa l  of  s t a t i o n  r e f u s e  from 1960 t o  1968. The approximate l o c a t i o n  

of t h i s  s i t e  i s  shown i n  F i g u r e  6-8. S t a t i o n  employees i n t e r v i e w e d  by the  

P u b l i c  Works Department i n  1980 i n d i c a t e d  t h a t  an e f f o r t  was made t o  d ispose 

of  o n l y  domestic r e f u s e  a t  t h i s  s i t e .  However, due t o  t h e  absence o f  any 

o the r  d isposa l  s i t e s  a t  t he  S t a t i o n  d u r i n g  t h e  l i f e t i m e  o f  t h i s  l a n d f i l l ,  i t  

i s  l i k e l y  t h a t  S t a t i o n  i n d u s t r i a l  wastes were d isposed o f  here  as w e l l .  

Based upon t h e  es t ima tes  o f  S t a t i o n  s o l i d  waste p r o d u c t i o n  p re -  

sented i n  Sect ion  6 .3 .5  (1 .7  tons  o f  waste p e r  day) ,  t h e  t o t a l  wastes d i s -  

posed o f  a t  t h i s  s i t e  would have been approx imate ly  4,800 tons.  Th i s  would 

have cons is ted  p r i m a r i l y  o f  mun ic ipa l  wastes such as paper,  g l a s s ,  p l a s t i c s ,  

t r ash ,  e t c .  However, t he  m a t e r i a l  d isposed o f  a t  t h i s  s i t e  would have 

inc luded o ther  i tems such as the  f o l  low ing:  



B 2 7  
NO SCALE 

Figure 6-8 APPROXIMATE LOCATION OF SITE NO. 3, INITIAL ASSESSMENT S N O Y  
FCnA H*VAL WEIWNS EARLE THC I ANDFTI I COllTHWF'iT f7F 'IF" CRnl lP  - --. -.. .,.--.. ..-... I--C.-., 



- Pain ts  and p a i n t  th inners .  

- Solvents (e.g., to luene and acetone), varnishes and 
she1 lacs.  

- Acids, a lcoho ls  and caust ics .  

- . Pes t i c ide  conta iners  and r i  nsewaters. 

- Waste wood ( cons t ruc t i on  debr is  and dunnage). 

- Small amounts o f  asbestos from p ipe  and b o i l e r  i n s u l a -  
t i o n  and automotive brake 1  in ings .  

- Other i n d u s t r i a l  wastes. 

The exact  amounts o f  these var ious i n d u s t r i a l  wastes disposed o f  

a t  t h i s  s i t e  are n o t  known. However, gross est imates o f  t h e  amounts o f  some 

of  the more hazardous cons t i t uen t s  can be made. Es t ima t ing  the  annual r a t e  

of  p a i n t  usage a t  the S t a t i o n  a t  300 ga l lons ,  and assuming t h a t  as much as 

10% of  a l l  p a i n t  used becomes waste ma te r i a l ,  i t  i s  es t imated t h a t  the 

fo l l ow ing  amounts o f  ma te r i a l  were disposed o f  i n  t h i s  l a n d f i l l  i n  waste 

p a i n t :  

- Zinc: 450 pounds o r  less.  

- Lead: 150 pounds o r  less .  

- Titanium: 60 pounds o r  less.  

- Chromium, i r o n ,  benzene, to luene,  xy lene,  t e t r ach lo roe -  
thane, e t h y l  aceta te ,  acetate,  acetone, e t h y l  a lcoho l  
and e thy lene g l y c o l  : 30 pounds o r  l ess  o f  each. * 

* These weight est imates a re  based on the  f o l l o w i n g  assumptions: 

Weight o f  p a i n t  = 13 pounds per  ga l  l o n  

Composition o f  p a i n t ,  by weight  i s  z i nc  (IS%), l ead  (5%),  t i t a n i u m  
( Z X ) ,  chromium, i r o n ,  benzene, to luene,  xy lene,  te t rach lo roe thane ,  
e thy l  acetate,  acetone, e t h y l  a l coho l ,  e thy lene g l y c o l  (each I.%) [ S ] .  



This analysis sLlpports the results of interviews and observation 

of Station activities, which indicate that industrial wastes comprise a very 

small amount of the total wastes deposited in this landfill. This is es- 

pecially true in light of the fact that Station operations have included 

housing for military personnel since 1963. However, leachate from municipal 

wastes can pose a public health hazard if human consumption of contaminated 
wastes occurs. 

No stressed vegetation was observed at this former landfill. 
Howeyer, this site is recommended for a Confirmation Study because of the 

potential that hazardous materials may have been disposed of there and 

because there is a high potential for migration. Soi 1s underlying the site 
are sands and sand loams. A study of the soils in the "F" Group area for 
foundation purposes indicates that the soils are sandy from the surface to 

the water table, which averages 15 feet below the ground in this area. The 

data indicates that the soils are rapidly permeable and conducive to down- 
ward migration of contaminants. The site area is within the aquifer re- 

charge zone of the Kirkwood Aquifer and as such poses a potential threat to 

groundwater quality in this aquifer. While not a formal source of public 
water in the vicinity of the Main Base, it is used for domestic purposes via 
shallow wells for homes nearby. Groundwater flow is to the southeast and 

east and the nearest potential receptors are in a local community which i s 

less than one mile to the south. 

6.6.4 Site No. 4: Landfill West of "D"  Group 

This five-acre landfill, located east of Macassar Road at coordin- 

- ates 721-567, was used from 1943 to 1960 for the disposal of approximately 

10,200 tons of general station waste (see Section 6.3.5). This included 

principally domestic wastes, with some demolition wastes and some industrial 
wastes such as empty solvent containers, paint, and insecticide or herbicide 

containers. Typical operations at this site included the burning of waste 

material in open trenches prior to covering (burial). However, interviews 
indicated that pesticide and herbicide materials (containers, rinsewaters, 
etc.) may have been buried unburned. Inspection of the site indicated 

inadequate or eroded cover along the east side o f  the fill, with some evi- 



dence that construction debris was dumped since site closure. Because of 

the non-cohesive (sandy) soils at this site, erosion is suspected as the 

principal agent of cover removal. This is borne out by the presence of 

"outwash" areas down slope from the fill. No stressed vegetation was found 

downgradient, but trees planted on the landfill cover are not yet we1 1 

establ ished. The approximate site location and boundaries are shown in 

Figure 6-9. - . .- 

As with Site No. 3, described above, this landfi 1 1  may have re- 

ceived relatively small (as compared to total wastes deposited) amounts o'f 

industrial wastes which may have had hazardous constituents. Using the same 
waste generation factors as were used for Site No. 3, it can be estimated 

that the total quantity of hazardous wastes del ivered to this landfi 1 1  in 

paint residues alone was as follows: 

- Zinc: 1,000 pounds or less. 

- Lead: 350 pounds or less. 

- Titanium: 170 pounds or less. 

- Chromium, iron, benzene, toluene, xylene, tetrachlore- 
thane, ethyl acetate, acetate acetone, ethyl alcohol, 
and ethylene glycol : 88 pounds or less of each. 

Other wastes which probably found their way into this landfill include small 
amounts of: solvents (e. g. , to1 uene and acetone) ; varnishes; she1 lacs, 
acids; alcohols; caustics; pesticide containers and rinsewaters; and as- 

bestos residues from pipe and boiler insulation and automotive brake 

1 inings. 

The numerical estimations above support the results of interviews 
and observations at the Station, which indicated that industrial wastes 

represent a very small percentage of the total wastes deposited in this 
landfill. However, leachate from municipal-type wastes can pose a public 

health hazard if human consumption of contaminated water occurs. 

This landfill is within the area of Cranberry Hill, part o f  a 
series of low hills that traverse the Main Base. The hills consist of the 
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Cohansey Sand, a formatiori of interbedded sands and clays. The soil under- 
lying the site is a rapidly permeable sand which will allow easy infiltra- 

tion. However, the Cohansey Sand in this area contains white, dark, red and 

gray kaol inite clays interbedded with the sand; these clays would retard 

verticle migration and favor lateral migration. Several springs have been 

reported at the base of the hi 1 1 ,  indicating that some groundwater in the. 

Cohansey Sand may be perched. 

In addition to lateral flow, a portion of the groundwater under- 

lying the site may also move vertically downward through "windows" in the 

clay layers within the Cohansey Sand and recharge the Kirkwood Aquifer. 
Groundwater flow in the Kirkwood Aquifer is to the east and southeast of the 

site and the nearest potential groundwater users are 1.5 miles southeast of 
the site. This site is recommended for a Confirmation Study because of the 

potential disposal of hazardous materials and the hydrogeology that is 

highly conducive to contaminant migration. 

6.6.5 Site No. 5: Landfill West of Army Barricades 

This 13-acre site, located at coordinates 749-570, was used for 

the disposal of approximately 6,600 tons of station waste (both domestic and 

industrial) from 1968 to 1978. Inspection showed that closure was complete, 

but that because of cover soil characteristics, the vegetation at the site 

is poorly established. The site has a "closed" drainage pattern, indicating 

that no direct escape to surface water is occurring: At the same time the 

closed drainage and porous cover material allow high infiltration of materi- 

als to groundwater. Figures 6-10 and 6-11 show the vegetation and the 

nature of erosion at this site. 

Using the waste paint generation figures and assumptions presented 

in the description of the landfill at Site No. 3, it can be estimated that 
the total quantity of hazardous wastes delivered to this landfill in paint 

residues alone was as follows: 

- Zinc: 600 pounds or less. 

- Lead: 200 pounds or less. 
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- Ti tanium: 80 pounds o r  less .  

- Chromium, i r o n ,  benzene, to luene,  x y l e n e ,  t e t r a c h l o r e -  
thane, e t h y l  ace ta te ,  ace ta te ,  ace tone ,  e t h y l  a l coho l  
and e thy lene  g l y c o l :  40 pounds o r  l e s s  o f  each. 

Other wastes which probab ly  found t h e i r  way i n t o  t h i s  l a n d f i l l  i n c l u d e  smal l  

amounts o f :  waste so l ven ts  (e. g. , to luene and ace tone ) ,  va rn i shes ,  

she l l acs ,  ac ids ,  a l coho ls ,  c a u s t i c s ,  p e s t i c i d e  c o n t a i n e r s  and r i nsewa te rs ,  

and smal l  amounts o f  asbestos res idues  f rom p i p e  and b o i l e r  i n s u l a t i o n  and 

automot ive brake 1  i n i n g s .  

The numer ica l  es t ima t ions  above support  t h e  r e s u l t s  o f  i n t e r v i e w s  

and observa t ions  a t  t h e  S t a t i o n ,  which i n d i c a t e d  t h a t  i n d u s t r i a l  wastes 

represent  a  very  smal l  percentage o f  t h e  t o t a l  wastes  d e p o s i t e d  i n  t h i s  

l a n d f i  11. However, l eacha te  f rom munic ipa l - type wastes  can pose a  pub1 i c  

h e a l t h  hazard i f  human consumption o f  contaminated wa te r  occurs .  

The s o i l s  u n d e r l y i n g  t h i s  s i t e  a re  sands and sandy loams w i t h  

moderate permeabi l  i t i e s .  The s i t e  i s  l o c a t e d  w i t h i n  t h e  Kirkwood A q u i f e r  

recharge area and any downward m i g r a t i o n  o f  leachate-contaminated ground- 

water w i l l  e n t e r  t h i s  a q u i f e r .  The p r e v a l e n t  g roundwater  f l o w  d i r e c t i o n  i n  

t h i s  a q u i f e r  i s  t o  t h e  southeast ,  and t h e  neares t  downgrad ien t  users o f  t h e  

a q u i f e r  a r e  approx imate ly  one m i l e  t o  the  southeast.  W i t h  s i t e  geology t h a t  

i s  conducive t o  m i g r a t i o n  o f  leachate ,  and the  p o t e n t i a l  t h a t  hazardous 

m a t e r i a l s  were d isposed o f  a t  t h i s  s i t e ,  t he  s i t e  i s  recommended f o r  a  

Conf i rmat ion  Study. 

6.6.6 S i t e  No. 6: L a n d f i l l  West o f  Normandy Road 

This fou r -ac re  l a n d f i  11, l o c a t e d  a t  c o o r d i n a t e s  786-739, was used 

f o r  the  d isposa l  o f  r e f u s e  f rom Wate r f ron t  Area o p e r a t i o n s  from 1943 t o  

1965. M a t e r i a l s  d isposed o f  a t  t h i s  s i t e  were b u r n e d  be fo re  cover ing .  

Given the  na tu re  o f  t h e  a c t i v i t i e s  i n  t he  W a t e r f r o n t  Area, i t  i s  expected 

t h a t  the wastes d isposed o f  a t  t h i s  s i t e  i nc luded  dunnage lumber ( t y p i c a l l y  

un t rea ted  p i n e ) ,  g l a s s ,  paper ,  pack ing  m a t e r i a l ,  and s m a l l  amounts o f  p a i n t  

and so l  vent  wastes. Small amounts o f  preserved wood (e .  g. pentach l  oro-  

phenol-impregnated) may a1 so have been disposed of  h e r e ,  b u t  such a c t i v i t y  
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I d  n o t  b e  v e r i f i e d .  Because no ships were homported a t  NWS Ear le  d u r i n g  

l i f e t i m e  o f  t h i s  l a n d f i l l ,  general shipboard r e f u s e  would have been 

i t e d .  F i g u r e  6-12 shows the  approximate l o c a t i o n  o f  t h i s  s i t e .  

Da ta  on the  q u a n t i t i e s  o f  wasted disposed o f  a t  t h i s  s i t e  a r e  n o t  

a v a i l a b l e .  However, on-s i  t e  i n t e r v i e w s  i n d i c a t e d  t h a t  t h e  annual 1  oadi ng of  

t h i s  1  and f  i 11 was l ess  than 2500 tons o f  refuse.  

T h i s  l a n d f i l l  s i t e  may have been a  s a l t  marsh b e f o r e  waste d ispo-  

sa l  began. Since the  l a n d f i l l  was closed, t he  w a t e r f r o n t  r e c r e a t i o n  bu i l d :  

i n g  has been const ruc ted  on top  o f  t he  f i l l e d  land.  The S t a t i o n  P u b l i c  

Works Department has no reco rd  o f  problems assoc ia ted  w i t h  t h e  c o n s t r u c t i o n  

and use o f  t h i s  b u i l d i n g  on t h i s  s i t e .  

T h i s  s i t e  i s  adjacent  t o  a 

t o  Sandy Hook Bay. Surface drainage 

and e v e n t u a l l y  i n t o  the  bay. I n  add 

t i d a  

from 

i t i o n  

s o i l s  t h a t  o f f e r  a  condu i t  f o r  m i g r a t i o n  

1  marsh and w i t h i n  c lose  p r o x i m i t y  

the  s i t e  w i l l  f l o w  i n t o  the  marsh 

, the  s i t e  i s  i n  an area o f  sandy 

o f  p o t e n t i a l  contaminants t o  t h e  

groundwater. However, area res iden ts  are  suppl i e d  by t h e  pub1 i c  water  

supply system, and the re  i s  no known use o f  t he  uppermost a q u i f e r  i n  t h e  

v i c i n i t y .  Any contaminants t h a t  may migra te  t o  groundwater w i l l  be d i s -  

charged w i t h  base f low t o  e i t h e r  t he  marsh area o r  t h e  bay. 

The b u l k  o f  the  wastes disposed o f  a t  t h i i  s i t e  were i n e r t .  Given 

t h i s  and the  f a c t  t h a t  groundwater i n  t he  area i s  n o t  consumed, no h e a l t h  

e f f e c t s  o r  s i g n i f i c a n t  environmental impacts a re  a n t i c i p a t e d .  There fore ,  

t h i s  s i t e  i s  n o t  recommended f o r  a  Conf i rmat ion  Study. 

6.6.7 S i t e  No. 7: Landf i  11 South o f  "PI'  Bar r icades 

This f j v e - a c r e  s i t e ,  l oca ted  a t  coord ina tes  783-728, was used from 

1965 t o  1977 f o r  general s t a t i o n  waste from the  W a t e r f r o n t  Area. The aver-  

age q u a n t i t y  disposed of  was repo r ted  t o  be 25,000 tons per  yea r  [ Z ] .  

However, a  d i scuss ion  w i t h  personnel o f  the P u b l i c  Works Department i n d i -  

cated t h a t  t he  annual l oad ing  should have been l e s s  than 2500 tons o f  

refuse. This i nc luded  muni t ions  sh ipp ing  wastes (dunnage, pack ing  m a t e r i -  

a l s ,  e t c .  ) ,  shop wastes from the  Wate r f ron t  Pub; i c  Works Shop and the  
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Muni t i ons  Handl ing Laboratory (g lass,  wood and small q u a n t i t i e s  o f  waste 

p a i n t s ,  t h i nne rs  and so lven ts ) ,  and domestic refuse. The s i t e  i s  now cov- 

ered w i t h  two fee t  of  s o i l  and i s  being revegetated by weeds, as shown i n  

F igu re  6-13. 

Th is  s i t e  i s  located a t  the headwaters of Compton Creek. This 

creek d r a i n s  through a  t i d a l  marsh area before  emptying i n t o  Sandy Hook Bay. 

I n  a d d i t i o n ,  the s i t e  i s  i n .  an area o f  permeable sandy s o i l s  t h a t  o f f e r  a  

condui t  f o r  downward m ig ra t i on  of  p o t e n t i a l  contaminants t o  the groundwater. 

However, area res iden ts  are  p a r t  o f  the p u b l i c  water supply system and the re  

i s  no known use of  the uppermost aqu i f e r  i n  the  v i c i n i t y .  

The b u l k  of  t he  wastes disposed o f  a t  t h i s  s i t e  were i n e r t .  Given 

t h i s  and t h e  f a c t  t h a t  groundwater i n  t he  area i s  n o t  consumed, no h e a l t h  

e f fec ts  o r  s i g n i f i c a n t  environmental impacts are  an t i c i pa ted .  Therefore,  

t h i s  s i t e  i s  no t  recommended fo r  a  Conf i rmat ion Study. 

6 .6 .8  S i t e  No. 8: L a n d f i l l  East o f  5-186 

Th is  one-acre s i t e ,  located a t  coordinates 785-737, was i n  use 

from 1943 t o  1965 f o r  dunnage d isposa l .  ,Dunnage i s  t y p i c a l l y  made w i t h  

untreated lumber, The q u a n t i t y  o f  wastes disposed of i s  no t  known e x a c t l y ,  

bu t  est imates o f  t o t a l  dunnage q u a n t i t i e s  o f  900 t o  1,500 cub ic  yards per  

year would i n d i c a t e  t h a t  approximately 20,000 t o  30,000 cub ic  yards o f  

mate r ia l '  were dumped a t  t h i s  s i t e .  This s i t e  was no t  se lec ted f o r  a  Con f i r -  

mation Study because on l y  i n e r t  dunnage lumber was disposed o f  a t  the s i t e .  

6.6.9 S i t e  No. 9: L a n d f i l l  Southeast of  "P"  Barr icades 

This three-acre s i t e ,  l oca ted  a t  coordinates 790-727, was used f o r  

disposal o f  dunnage lumber from 1967 t o  1972. Lumber was stacked and burned 

and then covered. No records e x i s t  o f  dunnage q u a n t i t i e s  disposed o f  a t  

t h i s  s i t e .  However, est imates of t o t a l  dunnage generat ion o f  900 t o  1,500 

cubic yards per year would i n d i c a t e - t h a t  approximately 4,500 t o  7,500 cub ic  

yards o f  lumber were disposed o f  a t  t h i s  s i t e .  A Conf i rmat ion Study i s  n o t  

recommended f o r  t h i s  s i t e  because o f  the presence o f  on ly  waste lumber from 

dunnage disposal .  
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6.6.10 Site No. 10: Scrap Metal Landfill Near Building 5-589 

This two-acre site, located at coordinates 731-565, also known as 

the "Box Yard", was used from 1953 to 1965 for disposal of demilitarized 

munitions and spent munitions cases. Aluminum and steel containers and 

cases from 3"50, 5"38 and 40 mm ammunition were the principal items buried. 
Including cover material, approximately 65,000 cubic yards of material were 

disposed of at this site. Since the site was closed, erosion of cover 

material has uncovered significant quantities of 40 mm shell cases which are 

more than 50 percent rusted away. 

This site was also used for the disposal of spent grit and paint 

chips from the ammunition rework operations located in Building 0-5. These 

paint chips typically contain lead and zinc. However, in this solid (dried 

paint) form, these metals are probably bound into the paint in such a manner 
that they will not leach out under normal (not highly acidic or alkaline) 

environmental conditions. Thus the paint chips can be considered relatively 

i nert. 

This site has not been selected for a Confirmation Study because 

primarily inert wastes were disposed of at this location. Figure 6-14 shows 
the approximate 1 ocation of the "Box Yard". 

6.6.11 Site No. 11: Contract Ordnance Disposal Area 

This fan-shaped, two-acre site, located at coordinates 725-579, 

was used by contractors for disposal of obsolete ordnance material for 

several years. However, the dates of this activity and the amounts of 

ordnance waste disposed of are not avai 1 able. 

This site was also used from 1974 to 1977 for occassional fire- 

fighting training exercises. These exercises were conducted in and around 

two unlined pits which were dug at this site, each measuring roughly 30 ft. 
x 30 ft. x 2 ft. (depth). The typical practice involved placing a reject 
airplane or vehicle in the pit, soaking it and the pit with fuel oil (or 

possibly a mixture of fuel oil and waste oil), and setting the area ablaze. 
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A f t e r  t h e  f i r e  was ex t ingu ished,  any remaining (unburned) o i l  was l e f t  i n  

t he  p i t  and thus soaked i n t o  the  s o i l .  No data are  a v a i l a b l e  on the  t o t a l  

q u a n t i t i e s  o f  o i l  remain ing a f t e r  bu r ing ;  however, i t  i s  es t ima ted  t h a t  o n l y  

smal l  q u a n t i t i e s  ( l e s s  than 50 ga l l ons  per  year)  o f  o i l  would have been l o s t  

i n  t h i s  manner. 

There i s  some s t ressed vegeta t ion  i n  evidence a t  t h e  s i t e .  How- 

ever ,  t h i s  appears t o  r e s u l t  from t h e  genera l l y  poor s o i l  c o n d i t i o n s  here. 

Th is  s i t e  was e l i m i n a t e d  from cons ide ra t i on  f o r  a  Con f i rma t ion  Study because 

of t h e  a v a i l a b i l i t y  of  o n l y  smal l  q u a n t i t i e s  o f  waste m a t e r i a l  f o r  m i g r a t i o n  

t o  t h e  groundwater. The approximate l o c a t i o n  o f  t h i s  s i t e  i s  shown i n  F igu re  

6-15. 

6.6.12 S i t e  No. 12: B a t t e r y  Ac id  S p i l l  S i t e ,  Wa te r f ron t  

This  area, l o c a t e d  behind the  new r e c r e a t i o n  b u i l d i n g  ( B u i l d i n g  

R-14) a t  t he  Wate r f ron t  Area a t  coord inates 786-739, and a l s o  shown i n  

F igure  6-12, was used f o r  d i sposa l  o f  an unknown amount o f  a c i d  e l e c t r o l y t e  

from f o r k l i f t  b a t t e r i e s  be ing  sent  o f f s i t e  f o r  rec lamat ion .  The p e r i o d  o f  

d isposal  and t o t a l  q u a n t i t y  disposed o f  a re  n o t  known, b u t  based on the  

number o f  f o r k l i f t s  i n  use i n  t h e  area and frequency o f  b a t t e r y  changes, the  

amount o f  s p i l l e d  e l e c t r o l y t e  was probab ly  l ess  than 50 g a l l o n s  per  year. .  

The concerns assoc ia ted  w i t h  t h i s  s i t e  focus on t h e  presence o f  

b a t t e r y  a c i d  i n  t he  waste. However, i t  was observed d u r i n g  v i s u a l  inspec- 

t i o n  t h a t  t h i s  d i sposa l  s i t e  d r a i n s  i n t o  a  t i d a l  marsh. I t  i s  t h e r e f o r e  

l i k e l y  t h a t  any a c i d i c  l i q u i d s  disposed o f  would have been n e u t r a l i z e d  by 

the b u f f e r i n g  c a p a c i t y  o f  t h e  sea water  i n  t he  marsh. As a  r e s u l t ,  t h i s  

s i t e  i s  no t  recommended f o r  a  Con f i rma t ion  Study. 

6.6.13 S i t e  NO. 13: Defense Proper ty  Disposal  O f f i c e  Yard 

The Defense P roper t y  Disposal  O f f i c e  (DPDO) Storage Yard i s  l o -  

cated near the  R a i l  C l a s s i f i c a t i o n  Yards a t  coord ina tes  730-577. The 

approximate s i t e  l o c a t i o n  i s  shown i n  F igure  6-15. A c t i v i t i e s  conducted a t  

t h i s  s i t e  inc luded the s torage o f  scrap metals  and the  s to rage o f  f o r k l i f t  
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b a t t e r i e s .  Minor  s p i l l s  o f  b a t t e r y  a c i d  (on the  order  o f  10 g a l l o n s  per  

yea r  o r  l e s s )  may have occured a t  the  s i t e  d u r i n g  the hand l i ng  o f  b a t t e r i e s  

(e. g. b a t t e r i e s  may have t i p p e d  over) .  I n  a d d i t i o n ,  PCB-containing t r a n s -  

formers were s to red  a t  t h i s  s i t e  i n  open r a i l  cars  be fore  be ing  t ranspor ted  

t o  t h e  c o n t r o l l e d  storage area (QH-8). Transformer cases were p e r i o d i c a l l y  

inspected f o r  damage, and l a r g e r  t ransformers were s to red  i n  empty torpedo 

b a r r e l s .  I n t e r v i e w s  i n d i c a t e d  t h a t  no leakage occurred. Th i s  s i t e  was n o t  

se lec ted  f o r  a  Conf i rmat ion  Study because no s i g n i f i c a n t  amounts o f  hazard- 

ous waste seem t o  be present.  

6.6.14 S i t e  No. 14: Defense Proper ty  Disposal  O f f i c e  Warehouse 

The Defense Proper ty  Disposal  O f f  i c e  (DPDO) Warehouse, Bui 1  d i  ng C -  

33, l o c a t e d  a t  coord inates 718-571, i s  a  16,000 square f o o t  s to rage b u i l d i n g  

f o r  i tems a w a i t i n g  processing. On-s i te  i n t e r v i e w s  i n d i c a t e d  t h a t  a  mercury 

s p i l l  o f  unknown q u a n t i t y  occurred i n  t h i s  b u i l d i n g  i n  1970. Cleanup opera- 

t i o n s  were conducted, b u t  f u r t h e r  i n f o r m a t i o n  on the  e x t e n t  o f  t he  s p i l l  and 

subsequent cleanup was n o t  a v a i l a b l e .  Th is  s i t e  was n o t  se lec ted  f o r  a 

Conf i rmat ion  Study because s i t e  v i s i t s  and i n t e r v i e w s  i n d i c a t e  t h a t  mater- 

i a l s  were s to red  i n  a  p r o t e c t e d  manner, and thus the  l i k e l i h o o d  o f  env i ron-  

mental contaminat ion was low. The approximate s i t e  l o c a t i o n  i s  shown i n  

F igure  6-16. 

6 .6 .15 S i t e  No. 15: Sludge Disposal  S i t e  Near Wate r f ron t  South Gate 

According t o  inverv iews conducted d u r i n g  the  i n s p e c t i o n  o f  NWS 

Ear le ,  a  s i t e  a long the  r a i l r o a d  t r a c k s  a t  the  main entrance t o  the  Water- 

f r o n t  Area (coord ina tes  787-741) was used f o r  d isposa l  o f  an unknown q u a n t i t y  

(poss ib l y  over  5,000 g a l l o n s )  o f  o i l y  b i l g e  sludge, rang ing  from 1 t o  25 

percent  o i l ,  from sh ips  homeported a t  t h e  base d u r i n g  the  e a r l y  1970'5 [j]. 

However, the exac t  l o c a t i o n  o f  t h i s  d isposa l  was n o t  apparent from c lose  

i nspec t i on  o f  the  suspected area. Because the  l o c a t i o n  and degree of  9 i l  

d isposal  a t  t h i s  s i t e  cou ld  n o t  be determined d u r i n g  the  i n s p e c t i o n  and 

subsequent d iscuss ions  w i t h  S t a t i o n  personne l ,  t h i s  s i t e  was n o t  recommended 

f o r  a  Conf i rmat ion  Study. 
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6.6.16 S i t e  No. 16: Fuel L ine  Connecting B u i l d i n g s  C-20 and C-50 

T h i s  underground f u e l  l i n e  was used t o  t r a n s p o r t  d i e s e l  f u e l  from 

an underground f u e l  s torage tank  loca ted ad jacent  t o  B u i l d i n g  C-20 t o  a 

d ispens ing  s t a t i o n  (pump) l oca ted  behind B u i l d i n g  C-50, a  d i s tance  o f  

approx imate ly  400 f e e t .  A l eak  i n  the f u e l  l i n e  was d iscovered i n  June, 

1977 when s o i l  res idues  were d iscovered i n  t h e  locomot ive  f u e l s ,  and use of 

t he  p i p e l i n e  was d iscont inued.  Subsequent excavat ion  uncovered t h e  l o c a t i o n  

o f  t h e  l eak ,  and it was determined t h a t  t h e  amount o f  d i e s e l  f u e l  l o s t  was 

minimal ( l e s s  than  50 gal lons) ,  The l o c a t i o n  o f  t h i s  f u e l  l i n e  i s  shown i n  

F igure  6-16. Because t h e  l e a k  was d iscovered q u i c k l y ,  and t h e  amount o f  

f u e l  l o s t  was es t imated t o  be minimal,  t h i s  s i t e  i s  n o t  recommended f o r  a 

Con f i rma t ion  Study. 

6.6.17 S i t e  No. 17: Disposal  Area Behind T r a i n i n g  Barge, Wate r f ron t  Area 

Th is  s i t e  i s  c u r r e n t l y  used and has been used i n  t h e  p a s t  as a  

d isposa l  area by  Wate r f ron t  Area personnel.  The m a t e r i a l s  disposed o f  here 

have i nc luded  f o r k 1  i f t  veh ic les  , empty p a i n t  cans, c o n s t r u c t i o n  deb r i s  such 

as wood, concre te  and aspha l t ,  waste equipment such as o l d  valves,  and 

s i m i l a r  r e l a t i v e l y  i n e r t  ma te r i a l s .  Dur ing  p h y s i c a l  i n s p e c t i o n  o f  t h e  s i t e  

an empty drum (55 g a l l o n s )  was observed. However, no evidence o f  s t ressed  

vegeta t ion  was apparent,  as shown i n  F igure  6-17. Th i s  s i t e  was n o t  se- 

l ec ted  f o r  a  Conf i rmat ion  Study because o f  the  presence o f  l a r g e l y  i n e r t  and 

immobile m a t e r i a l s .  

6.6.18 S i t e  No. 18: D e m i l i t a r i z a t i o n  Furnace, B u i l d i n g  589 

This furnace, l oca ted  a t  coord inates 734-567, and shown i n  F igure  

6-18, was p laced i n  ope ra t i on  i n  1978, and i s  used t o  d e m i l i t a r i z e  smal l  

c a l i b e r  (up t o  40 mm) ammunition by burn ing.  Waste areas a t  the  s i t e  i n -  

clude about 50 sq. f t .  o f  s o i l  contaminated by metal  fragments dropping o f f  

the furnace d ischarge conveyor. I n  t h i s  fragment form, (e.g. metal c h i p s )  

the metals i n  ques t i on  ( t y p i c a l l y  i r o n  and copper) are i n e r t  and as such do 

no t  pose a t h r e a t  t o  human h e a l t h  o r  the  environment.  Therefore,  t h i s  s i t e  

i s  n o t  recommended f o r  a Con f i rma t ion  Study. 



Figure, 6-17 Si te  No. 1 7 ,  Disposal Area Behind Training Barge, 
showing nature of material disposed and lack o f  vegetation s t ress  
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Figure 6-18 Site No. 18, Demilitarization Furnace, aerial view 
showing air pollution control devices 
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6.6.19 S i t e  No. 19: P a i n t  Chip and Slcdge Disposal  Area Adjacent  t o  

Bui  1  d ing  5-34 

Th is  s i t e ,  l oca ted  1,000 f e e t  south of Farmingdale Road a t  coor- 

d ina tes  708-543, was used f o r  t he  d isposal  o f  p a i n t  c h i p s  and p a i n t  sludge 

from depth charge maintenance operat ions.  Depth charge maintenance was . 

conducted i n  B u i l d i n g  S-34 from the  e a r l y  1940's  u n t i l  t h e  e a r l y  1960 's .  

On-s i te  i n t e r v i e w s  i n d i c a t e d  t h a t ,  s ince  the  e a r l y  1 9 4 0 t s ,  an est imated 

1,000 depth charges pe r  yea r  (MK8, 14) were w i r e  brushed, washed down, and 

repa in ted  on an outdoor  concre te  p la t fo rm.  A f i v e  pe rcen t  s o l u t i o n  o f  p a i n t  

scrapings i n  wash waster  was d ischarged con t i nuous l y  a t  a  7,000 g a l l o n  per  

day f l o w  r a t e  i n t o  an open dra inage swale. The s t r i p p e d  depth charges were 

then repa in ted  w i t h  a  z i n c  chromate p r imer  and a  l ead  base t o p  coat .  

Th i s  procedure cont inued u n t i l  t h e  l a t e  1950's  when a  so l ven t  

p a i n t  s t r i p p i n g  procedure was s ta r ted .  Using t h i s  procedure, t he  depth 

charges were dipped i n t o  a  55-ga l lon  tank  c o n t a i n i n g  " k e o l i t e , "  a  so l ven t  

f o r  lead-based p a i n t s .  The depth charges were then  l i f t e d  o u t  o f  the  tank  

and washed down w i t h  water  as before.  Th is  procedure cont inued f o r  about 

f ou r  years ( c i r c a  1959 t o  1963). 

The r e s u l t a n t  d ischarges ( i n c l u d i n g  p a i n t  s ludges)  were dumped 

outs ide  the  b u i l d i n g .  Runoff  from the  s i t e  would t r a v e l  v i a  Mingamahone 

, Creek t o  the  Manasquan R iver .  Approximately 100 g a l l o n s  per  year  o f  3 ' 

so lvent /s ludge m i x t u r e  was disposed o f  on the  s i t e  d u r i n g  the  fou r  years 

t h a t  the  k e o l i t e  s t r i p p i n g  system was ope ra t i ve .  Th i s  p a i n t  s t r i p p i n g  

opera t ion  was te rminated i n  ' the e a r l y  1960's ( c i r c a  1963) due t o  the con- 

cerns o f  S t a t i o n  personnel rega rd ing  the  p o t e n t i a l  environmental impacts o f  

keol i t e  on M i  ngamahone Creek aqua t i c  1 i fe.  

According t o  i n t e r v i e w s  a t  t he  S t a t i o n ,  new ba r r i cade  f a c i l i t i e s  

kere  cons t ruc ted  on t h i s  former p a i n t  sludge d isposa l  s i t e  i n  the e a r l y  

1970's. I t  i s  assumed t h a t  any c o n s t r u c t i o n  ope ra t i ons  conducted a t  the  

s i t e  would have i nc luded  excavat ing  the s i t e  t o  a  depth o f  3 t o  4 f e e t  f o r  

the l a y i n g  o f  a  foundat ion .  Such excavat ion  would have removed the b u l k  o f  

any p a i n t  sludge res idues remain ing a t  the  s i t e .  I n  a d d i t i o n ,  the presence 



.- 

o f  t h e  b a r r i c a d e s  on t h e  s - i t e  would c rea te  a  cap which would prec lude perco-  

l a t i o n  of  ra inwater  through the s i t e  t o  the  groundwater. I t  i s  t h e r e f o r e  

reasoned t h a t ,  because c o n s t r u c t i o n  a c t i v i t y  assoc ia ted  w i t h  the  ba r r i cades  

b u i l t  here  would have removed much o f  t he  hazard assoc ia ted  w i t h  p a i n t  

s l  udge d i s p o s a l  opera t ions ,  t h i s  s i t e  does n o t  represent  a  s i g n i f i c a n t  

t h r e a t  t o  t h e  environment o r  t o  p u b l i c  hea l th .  Thus, a  Con f i rma t ion  Study 

i s  n o t  recommended. 

6.6.20 S i t e  No. 20: G r i t  B l a s t  Disoosal  Area. B u i l d i n a  544 

B u i l d i n g  544 houses b l a s t i n g  opera t ions  f o r  t h e  removal o f  p a i n t  

from mines. The p a i n t  removed f rom mines, along- w i t h  spent  g r i t ,  i s  d i s -  

posed i n  a  15'  x 100' area behind B u i l d i n g  544 a t  coord ina tes  727-561. 

Assuming a  s teady-s ta te  ope ra t i on  ( i . e .  p a i n t  a p p l i e d  t h i s  yea r  w i l l  be 

removed over  subsequent years) ,  approximate ly  t h r e e  ga l  1  ons o f  z i  nc chromate 

pr imer ,  40 ga l l ons  o f  l a t e x  and l e a d  based p a i n t s ,  and 10 g a l l o n s  o f  copper 

based p a i n t s  a re  s t r i p p e d  p e r  year .  Thus a  volume o f  p a i n t  ch ips  e q u i v a l e n t  

t o  rough ly  53 ga l l ons  per  year  o f  wet p a i n t  was disposed o f  a t  t h i s  s i t e .  

These p a i n t  ch ips  t y p i c a l l y  c o n t a i n  l e a d  and z inc .  However, i n  t h i s  s o l i d  

form ( d r i e d  p a i n t ) ,  these metals  a re  probab ly  bound i n t o  t h e  p a i n t  i n  such a  

manner t h a t  they w i l l  n o t  leach o u t  under normal ( n o t  h i g h l y  a c i d i c  o r  

a l k a l i n e )  environmental cond i t i ons .  Thus t h e  p a i n t  ch ips  can be considered 

r e l a t i v e l y  i n e r t .  

F igure  6-19 shows the  appearance o f  t h i s  d isposa l  s i t e .  Th is  s i t e  

i s  n o t  recommended f o r  a  Con f i rma t ion  Study because o f  t h e  r e l a t i v e  immo- 

b i l i t y  ( s t a b i l i t y )  o f  the  lead and z i n c  conta ined i n  the  p a i n t  ch ips .  

6 .6 .21  S i t e  No. 21: Baghouse and Cyclone Dust S torage 'Area Adjacent  t o  

B u i l d i n g  5 5 8 9  

A f t e r  d e m i l i t a r i z a t i o n  o f  smal l  arms ammunition by bu rn ing  i n  t he  

demi 1 furnace, r e s i d u a l  meta ls  ( p r i n c i p a l  7y brass cases), a re  recovered f o r  

sa le  as scrap through the  DPDO. - I n  t he  f o u r  years  1978-82, the  a i r  po l  l u -  

t i o n  c o n t r o l  systems have recovered 25 drums per  yea r  (55  g a l l o n s  per  drum) 

o f  cyclone and baghouse dusts which c o n t a i n  ox ides of  meta ls .  The most 



Figure 6-13 S i t e  No. 20, Grit  Blast Disposal Area, Building 
544, showing appearance of disposed material 
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s i g n i f i c a n t  p o l l u t a n t s  are cadmium (0.60 t o  4.07 percent  by  we igh t ) ,  lead 

(3.3 t o  11 .7  percent  by we igh t ) ,  barium (0 .31  t o  4.62 pe rcen t  by we igh t )  and 

chromium (0.03 t o  3.66 percent  by weight) .  This  m a t e r i a l  i s  descr ibed i n  

d e t a i l  i n  Sec t i on  6.2 o f  t h i s  repo r t .  

Du r ing  the  p a s t  f o u r  years,  1978-82, some of  t h i s  baghouse and 

cyc lone d u s t  has .been s p i  1  l e d  onto the  s o i  1  around t h e  drums. As shown on 

Table 6.6, the  vas t  m a j o r i t y  o f  the  ox ide  forms o f  these metals  a r e  very  

s l i g h t l y  s o l u b l e  t o  i n s o l u b l e ,  i n d i c a t i n g  t h a t  t he  metals  w i l l  remain i n  t h e  

upper p o r t i o n  o f  t he  s o i l s  and n o t  migra te  w i t h  p e r c o l a t i n g  ra inwater .  The 

o n l y  c o n s t i t u e n t s  t h a t  may m ig ra te  a re  the  ox ides o f  ca lc ium,  potassium and 

s t ron t ium.  However, these c o n s t i t u e n t s  a r e  minor components o f  t he  dus t ,  

and w i l l  n o t  pose any s i g n i f i c a n t  environmental hazards. Furthermore, t he  

s i t e  was r e c e n t l y  paved over ,  e l i m i n a t i n g  any a d d i t i o n a l  r a i n f a l l  i n f i l  t r a -  

t i o n .  It i s  most 1  i k e l y  t h a t  these metals  a re  en t ra ined  i n  t h e  upper s o i l s  

o f  the  s i t e  and w i l l  remain a t  t h a t  p o s i t i o n .  Therefore, t h i s  s i t e  was n o t  

se lec ted  f o r  a  Conf i rmat ion  Study. This  s i t e  i s  shown i n  F i g u r e  6-20. 

6.6.22 S i t e  No. 22: P a i n t  Chip Disposal  Area Adjacent t o  B u i l d i n g  D-2 

This s i t e ,  l o c a t e d  a t  coord ina tes  727-569, c o n s i s t s  o f  approx i -  

mately 50 square f e e t  o f  s t ressed vege ta t i on  and d i s c o l o r e d  (b lack)  s o i  1 s  

behind B u i l d i n g  D-2, p robab ly  r e s u l t i n g  from pas t  p a i n t i n g  opera t ions .  I t 

was reasoned t h a t ,  based upon the  appearance of  t he  s i t e ,  t he  amount o f  

p a i n t  dumped i n  t h i s  area was n o t  l a r g e  enough t o  c o n s t i t u t e  a  s i g n i f i c a n t  

environmental o r  pub. l ic h e a l t h  hazard. Therefore,  t h i s  s i t e  was n o t  se- 

l ec ted  f o r  a  Con f i rma t ion  Study. A t y p i c a l  p a i n t  d isposa l  area i s  shown i n  

F igure 6-21. 

6 .6 .23  S i t e  No. 23: P a i n t  Chip Disposal Area Adjacent t o  B u i l d i n g  D-5 

B u i l d i n g  0-5, l oca ted  a t  coord ina tes  727-570, has been used a t  

l e a s t  s ince the  e a r l y  1970's  f o r  rework ing ( i . e . ,  r e p a i n t i n g  and s t e n c i l i n g )  

major items o f  ordnance such as torpedoes and a e r i a l  bombs. Approximately 

200 square f e e t  o f  bare area behind the  b u i l d i n g  show evidence o f  p a i n t  

spi  1 1  age. I t  was reasoned t h a t ,  based upon the  appearance o f  the  s i t e ,  t he  



Table 6 .6  

Consti tuent  

Zinc 

Magnes i urn 

Cadmi urn 

Copper 

Iron 

Lead 

Calcium 

Potassium 

A1 umi num 

Bari urn 

Chromi urn 

Strontium 

Antimony 

So lub i l i t y  of Metals Iden t i f i ed  in 
the Baghouse and Cyclone Dust Analysis 

So lub i l i t y  in  Grams/lOOcc 
Formul a of Cold Water 

0.0086 
Insoluble  

CdO Insol uble 

Ins01 uble 
Insoluble  

Pb203 Insol ubl e 

CaO 
Ca02 

0.131 
Sl i gh t l y  Soluble 

Very so lub le  
Very soluble  

Insol uble 

Very s l i g h t l y  soluble  

Cr02 Insol ubl e 
C rO Insoluble 

Sb205 . 
Very s l i g h t l y  soluble  

Source: Handbook of Chemistry and Physics,  1975, edi ted  by Robert C .  Weast [ 6 ]  
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Figure 6-20 Si te  No. 2 1 ,  Baghouse 
Area, showing area affected by mat 
were not covered until July 1982 
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Figure 6-21 S i t e  No. 2 2 ,  Paint  Chip Disposal Area, B u i l d i n g  D-2 ,  
showing nature  of ma t e r i a l ,  with 5 gal lon can f o r  s c a l e  
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amount o f  p a i n t  dumped i n  t h i s  area was no t  l a r g e  enough t o  c o n s t i t u t e  a  

s i g n i f i c a n t  environmental o r  p u b l i c  h e a l t h  hazard. There fore ,  t h i s  s i t e  was 

n o t  s e l e c t e d  f o r  a  Conf i rmat ion  Study. 

6.6.24 S i t e  No. 24: Closed P i s t o l  Range 

Th is  c losed smal l  arms p r a c t i c e  range l o c a t e d  a t  coord ina tes  

721-571 i s  cha rac te r i zed  by spent c a r t r i d g e  cases a long t h e  f i r i n g  l i n e  and 

by l ead  and copper jacketed lead b u l l e t s  i n  t he  impact berm. Es t ima t ing  

t h a t  approximate ly  200 rounds o f  180 g r a i n  .45 c a l i b e r  ammunition a r e  re -  

qu i red  pe r  person t o  ma in ta in  annual p i s t o l  q u a l i f i c a t i o n ,  and t h a t  no more 

than 50 personnel would ma in ta in  q u a l i f i c a t i o n  per  year ,  t h e  annual l o s s  o f  

lead would be approximate ly  250 l b  i n  t h e  form o f  b u l l e t s .  I n  t h a t  form and 

those amounts, l e a d  does n o t  pose a  s i g n i f i c a n t  t h r e a t  t o  t h e  environment o r  

t o  p u b l i c  hea l th .  Therefore, t h i s  s i t e  i s  n o t  recommended f o r  a  Confirma- 

t i o n  Study. 

6.6.25 S i t e  No. 25: Closed P i s t o l  Ranqe 

Th is  c losed small arms range, l oca ted  near S i t e  No. 24 ( coo rd in -  

ates 721-572), i s  s i m i l a r  i n  na ture  t o  S i t e  No. 24. E s t i m a t i n g  t h a t  approx- 

imate ly  200 rounds o f  180 g r a i n  .45 c a l i b e r  ammunition a r e  r e q u i r e d  per  

person t o  ma in ta in  annual p i s t o l  q u a l i f i c a t i o n ,  and t h a t  no more than 50 

personnel would ma in ta in  q u a l i f i c a t i o n  per  year ,  the  annual l o s s  o f  l e a d .  

would be approximate ly  250 I b  i n  t he  form o f  b .u l l e t s .  I n  t h a t  form anu 

those amounts, l ead  does n o t  pose a  s i g n i f i c a n t  t h r e a t  t o  t h e  environment o r  

t o  p u b l i c  hea l th .  Therefore,  t h i s  s i t e  i s  n o t  recommended f o r  a  Confirma- 

t i o n  Study. 

6.6.26 S i t e  No. 26: Exp los ive  "D" Washout Area, B u i l d i n g  G B - 1  

This s i t e ,  l oca ted  behind B u i l d i n g  G B - 1  a t  coord ina tes  723-559, 

was used f o r  t he  removal and recovery o f  Explos ive " D M ,  ammonium p i c r a t e ,  

from 5" s h e l l s  f o r  one year  i n  the l a t e  1960's.  The ammonium p i c r a t e  was 

removed from the  s h e l l s  by washing o u t  the s h e l l s  w i t h  h o t  water .  The 

exp los ive ,  which i s  h i g h l y  so lub le  i n  h o t  water,  was r e a d i l y  d i sso l ved ,  and 
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t h e  r e s u l t i n g  s o l u t i o n  fqowed i n t o  a  s e t t l i n g  tank  where c o o l i n g  o f  t he  

water a l lowed p r e c i p i t a t i o n  and c o l l e c t i o n  of Exp los ive  D c r y s t a l s  f o r  reuse 

o r  d i sposa l .  Overflow from t h i s  s e t t l i n g  tank f lowed through an open 

18- inch  t i l e  p ipe  t o  a  50 square f o o t  un l i ned  s e t t l i n g  basin.  There, 

c o o l i n g  o f  the  s o l u t i o n  p r e c i p i t a t e d  o u t  most o f  t h e  exp los i ve .  These 

p r e c i p i t a t e d  c r y s t a l s  were a l s o  c o l l e c t e d  f o r  reuse o r  d i sposa l .  However, 

o n s i t e  in te rv iews.  i n d i c a t e d  t h a t  as much as 20,000 pounds o f  ammonium 

p i c r a t e  cou ld  have been l o s t  t o  su r face  water  d u r i n g  t h i s  recovery  ope ra t i on  

due t o  heavy r a i n f a l l s  be fo re  c leanout  o f  t h e  s e t t l i n g  bas in .  The exposed 

d ischarge channel and s e t t l i n g  b a s i n  a r e  shown i n  F igu res  6-22 and 6-23 

r e s p e c t i v e l y .  

This  s i t e  was e l i m i n a t e d  f rom t h e  Con f i rma t ion  Ranking Study 

process because any m a t e r i a l  l o s t  would have been l o s t  as a  d i r e c t  d ischarge 

t o  sur face water,  and would no l onger  be present .  Hence, no m i g r a t i o n  t o  

groundwater i s  an t i c i pa ted .  

6.6.27 S i t e  No. 27: P r o j e c t i l e  Re fu rb i sh ing  Area 

A t  t h i s  l o c a t i o n  (coord ina tes  725-549), p r o j e c t i l e s  are  r e f u r -  

b ished by shot  b l a s t i n g ,  r e p a i n t i n g  and r e s t e n c i l i n g .  Spent b l a s t i n g  shot  

and p a i n t  ch ips  are  disposed o f  behind t h e  f a c i l i t y .  Approximate ly  80 cub ic  

f e e t  o f  mixed b l a s t i n g  shot  and p a i n t  ch ips  are  present  a t  t h i s  s i t e .  These 

p a i n t  ch ips  t y p i c a l l y  c o n t a i n  l ead  and z inc .  However, i n  t h i s  s o l i d  form, 

( d r i e d  p a i n t ) ,  these metals  a re  probab ly  bound i n t o  t h e  p a i n t  i n  such 3 

manner t h a t  they w i l l  n o t  l each  o u t  under normal ( n o t  h i g h l y  a c i d i c  o r  

a1 ka l  i n e )  environmental cond i t i ons .  Thus the  p a i n t  ch ips  can be considered 

r e l a t i v e l y  i n e r t ;  they  do n o t  pose a  s i g n i f i c a n t  t h r e a t  t o  t he  environment 

o r  p u b l i c  hea l th .  Therefore,  t h i s  s i t e  i s  n o t  recommended f o r  a  Confirma- 

t i o n  Study. 

6.6.28 S i t e  No. 28: Waste O i l  Tank 

The underground waste o i l  s to rage tank  l o c a t e d  behind B u i l d i n g  

C-14 has over f lowed w i t h i n  t h e  l a s t  y e a r ,  w i t h  one t o  several  ga l l ons  o f  o i l  

being s p i l l e d  on the  ground sur face.  (See F igure  6-16 f o r  s i t e  l o c a t i o n ) .  



F igu re  6-22 S i t e  No. 26, Exp los i ve  " D "  Washout Area, showing 
open channel used t o  t r a n s p o r t  washed o u t  m a t e r i a l  t o  p r e c i p i t a t i o n  
1 agoon 
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F i g u r e  6 - 2 3  S i t e  No. 26, E x p l o s i v e  "0"  Washout Area, showing 
p r e s e n t  r e v e g e t a t e d  appearance o f  p r e c i p i t a t i o n  lagoon 
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Because o f  the  extremely- smal l  q u a n t i t y  s p i l l e d  (seemingly l ess  than  10 

g a l l o n s ) ,  t h e  s i t e  was n o t  se lec ted  f o r  a Conf i rmat ion Study. 

S i t e  No. 29: PCB S p i l l  S i t e ,  B u i l d i n g  C-16 

Th is  s i t e ,  i n  t h e  storage y a r d  n o r t h  o f  B u i l d i n g  C-16, was the  

l o c a t i o n  o f  a  1977 PCB s p i l l  f rom a  vandal ized t rans former .  W i t h i n  f i v e  

days o f  t h e  occurence o f  t h e  s p i l l ,  over 120 cub ic  f e e t  o f  contaminated s o i l  

was excavated and t ranspor ted  t o  o f f - s i t e  d isposa l .  A l l  v i s i b l e  evidence o f  

t h e  o i l  s p i l l  (e. g. d i s c o l o r e d  s o i l )  was removed d u r i n g  t h i s  cleanup opera- 

t i o n .  Because o f '  t he  r a p i d  response accorded t h i s  problem, and because a l l  

o i l -soaked s o i l  was removed s h o r t l y  a f t e r  t he  i n c i d e n t ,  t h i s  s i t e  i s  n o t  

recommended f o r  a  Conf i rmat ion  Study. 
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APPENDIX A 

VEGETATION SURVEY AT WATERFRONT AREA 



PLANTS RECORDED DURING SITE SURVEY OF WATERFRONT AREA 

Common Name Scientific Name 

Herbaceous Plants 

Common Yarrow 
Onion 
Common Ragweed 
Blue-stem 
Broom-sedge 
Worm wood 
Aster 
Orach 
Common Thistle 
Horse weed 
Salt-grass 
Fleabane 
Catfoot 
Grass 
Lettuce 
Pepper-grass 
W ood-sorrel 
Switch-grass 
Common Reed 
Poke-weed 
Climbing False Buckwheat 
Bramble 
Foxtail 
Bittersweet 
Goldenrod 
Grass-leaved Goldenrod 
Sweet Goldenrod 
Seaside Goldenrod 
Smooth Cord-grass 
Salt Hay 
Common Cat-tail 

Achillea mille folium 
Allium SD. - -  
Ambrosia artemisiifolia 

Artemisia sp. 
Aster sp. - 
Atriplex sp. 
Cirsium sp. 
Convza canadensis 
I 

Distichlis spicata 
Erigeron sp. 
Gnaphalium obtusifolium 
Graminal sp. 
Lactuca sp. 
Lipidium virginicum 
Oxalis sp. 
Panicum v i r ~ a t u m  

Y 

Phragmites communis 
Phytolacea americana 
Polv~onum scandens 
Rubus sp. 
Setaria glauca 
Solanum dulcamara 
Solidago sp. 
Solidago gaminifol ia  
Solidaqo odora 
Solidago sempervirens 
Spartina alterniflora 
Spar tina patens 
Typha latifolia 



Woody Plants 

Sea-m yrtle 
Marsh-elder 
Japanese Honeysuckle 
Bayberry 
Cottonwood 
Wing-rib Sumac 
Staghorn Sumac 
Black Locust 
Willow 

Baccharis halimifolia 
Iva fructescens - 
Lonicera japonica 
ivlyrica pensylvanica 

Rhus tv~hina  -- 
Robinia pseudo-acacia 
Salix sp. 

Source: Dames & Moore, 1977. Field Plant Studies conducted in 
Waterfront Area of NWS Earle. 



APPENDIX B 

COMMON WILDLIFE AT NWS EARLE 



WILDLIFE OF POTENTIAL OCCURRENCE AT NWS EARLE 

BIRDS 

Common Name Scientific Name 

Loons -- 

Common Loon 
Arctic Loon 
Red-throated Loon 

: Gavia immer -- 
Gavia arctica 
Gavia stellata - 

Grebes 

Red-necked Grebe 
Horned Grebe 
Eared Grebe 
Western Grebe 
Pied-billed Grebe 

Podiceps grisegena 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentalis 
Podilymbus podiceps 

Shearwaters, Fulmars and Petrels 

Cory's Shearwater 
Greater Shearwater 
Sooty Shearwater 
Audubon's Shearwater 

Puff inus griseus 
Puff inus lherminieri 

Storm Petrels 

Oceanodroma leucorhoa Leach's Storm-petrel 
Wilson's Storm-petrel Oceani tes oceanicus 

Pelicans 

Pelecanus occidentalis Brown Pelican 

Boobies and Gannets 

Morus bassanus Gannet 

Cormorants 

Great Cormorant 
Double-crested Cormorant 

Phalacrocorax carbo 
Phalacrocorax auritus 



Common Name 

Glossy Ibis 

Mute Swan 
Whistling Swan 
Canada Goose 
Bran t 
White-fronted Goose 
Blue Goose 
Snow Goose 
Alallard 
Black Duck 
Gadwall 
Pin tail 
Green-winged Teal 
Blue-w inged Teal 
European Wigeon 
American Wigeon 
Northern Shoveler 
Wood Duck 
Redhend 
Ring-necked Duck 
Canvasback 
Greater Scaup 
Lesser Scnup 
Common Coldeneye 

BIRDS (Continued) 

Scientific Name 

Herons and Bitterns 

Great Blue Heron 
Green Heron 
Little Blue Heron 
Cattle Egret 
Great Egret 
Snowy Egret 
Louisiana Heron 
Black-crowned Night Heron 
Yellow-crowned Night Heron 
Least Bittern 
American Bittern 

. . 
Ardea herodias 
Butorides virescens 
Florida caerulea 
Bubulcus ibis - 
Casmerodius albus - 
Egre tta thula 
HydranGsa tricolor 
Nvcticorax nvcticorax 

Botaurus lentiginosus 

Ibises and Spoonbills 

Plegadis falcinellus 

Swans. Geese. and Ducks 

Cygnus olor 
Olor columbianus - 
Branta canadensis 
Branta bernicia 
Anser albi frons 

Anas platyr hynchos - 
Anas rubripes - 
Anas strepera 
Anas acuta 

Anas penelope 
Anas americana - 
Anas clypeata - 
Aix sponsa - 
Avthya americana 
Aythya collaris 
Aythya valisineria 
Aythya marila 
Avthva affinis 
I- 

Bucephala clanpla  



Common Name 

Barrow's Goldeneye 
Bufflehead 
Oldsquaw 
Harlequin Duck 
Common Eider 
King Eider 
W hite-winged Scoter 
Surf Scoter 
Common Scoter 
Ruddy Duck 
Hooded Merganser 
Com mon Merganser 
Red-breas ted Merganser 

Turkey Vulture 
Black Vulture 

Goshawk 
Sharpshinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Red-shouldered Hawk 
Broad-winged Hawk 
Rough-legged Hawk 
Bald Eagle 
Marsh Hawk 

Osprey 

Peregrine Falcon 
hlerlin 
Americnn Kestrel 

BIRDS (Continued) 

Scientific Name occurrencea 

Swans, Geese and Ducks - Continued 

Bucephala islandica 
Buce~hala albeola 
C l a w l a  hyemalis 

Melivlitta deglandi 
Melanitta perspicillata 

. . 

Oidernia nigra 
O x w a  jamaicensis - 
Lophodytes cucullatus 
Mergus merganser 
Mergus serrator 

American Vultures 

Cathartes aura 
7 

Coragyps atratus 

Kites, Hawks, Eagles, and Harriers 

Accipiter gen tilis 
Accipiter striatus 
Accipiter cooperii 
Buteo jamaicensis 
Buteo lineatus 
Buteo platvpterus 
Buteo lagopus 
Haliaee tus leucoce~halus 
Circus cvaneus -- 

Osprevs 

Pandion hali~etus 

Caracaras and Falcons 

Falco perwrinus 
Falco columb~rius 
Falco sparverius 

Grouse and Ptarmi~nn 

Ruffed Grouse Bonasa urn bellus 



BIRDS (Continued) 

Occurrence a Scientific Name 
\5 

Common Name 

Quail, Pheasants, and Partridge 

Colinus virginianus 
Phasianus colchicus 

Bobwhite 
Ring-necked Pheasant 

Rails, Gallinules, and Coots 

Rallus elepans King Rail 
Clapper Rail 
Sora 
Black Rail 
Purple Gallinule 
Common Gallinule 
American Coot 

Rallus longirostr is 
- 

Porzana Carolina 
Laterallus jamaicensis 
Porphyruiamartinica 
Gallinula chloropus 
Fulica americana 

Oystercatchers 

Haematopus pauiatus American Oystercatcher 

Plovers, Turnstones, and Surfbirds 

Sernipalrna ted Plover 
Piping Plover 
Wilson's Plover 
Killdeer 
American Golden Plover 
Black-bellied Plover 

Charadrius semipalmatus 
Charadrius melodus 
Charadrius wilsonia 
Charadrius vociferus 
Pluvialisdorninica 
Pluvialis sauatarola 

Woodcock, Snipe, and Sandpipers 

Ruddy Turnstone 
Americnn Woodcock 
Common Snipe 
Whimbrel 
Upland Sandpiper 
Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Y ellowlegs 
Willet 
Red Knot 
Purple Sandpiper 
Pectoral Sandpiper 
White-rumped Sandpiper 
Baird's Sandpiper 
Least Sandpiper 
Dunlin 
Semipalma ted Sandpiper 

Numenius phaeopus 
Bartramia longicauda 
Actitis rnacularia 
Tringa soli taria 
Tringa melanoleuca 
Trinpa flavioes 
Catoptrophorus sem ipalmatus 
Calidris canutus 
Calidris maritima 
Calidris melano tos 
Calidris fuscicollis 
- 

Calidris bairdii 
Calidris minutilla - - 

Calidris alpina 
Calidris pusilla 



Common Name 

Western Sandpiper 
Sanderling 
Short-billed Dowitcher 
Long-billed Dowitcher 
Stilt Sandpiper 
Buff-breasted Sandpiper 
Marbled Godwit 
Hudsonian Godwit 
Ruff 

American Avocet 
Black-necked Stilt 

Red Phalarope 
Northern Phalarope 

Pomarine Jaeger 
Rarasitic Jaeger 
Long-tailed Jaeger 

Glaucous Cull 
Iceland Cull 
Great Black-backed Gull 
Lesser Black-backed Cull 
Herring Gull 
Ring-billed Cull 
Black-headed Cull 
Laughing Gull 
Bonap~rte's Cull 
Little Gull 
Ivory Gull 
Black-legged Kit tiwake 
Sabine's Gull 
Forster's Tern 
Common Tern 
Roseate Tern 
Bridled Tern 
Least Tern 

BIRDS (Continued) 

Scientific Name occurrencea 

Woodcocks, Snipe and Sandpipers - Continued 

Calidris mauri 
Calidris alba 

Micropalama himantopus UT 
Tryngites subruficoLlis RT . 

Limosa fedoa OT 

Avocets and Stilts 

Recurvirostra americana 
Himantopus rnexicanus 

Phalaropes 

Phalaropus fulicarius 
Lobipes lobatus 

Jaeeers  and Skuas 

Stercorarius pomarinus 
Stercorarius ~ a r a s i t i c u s  
Stercorarius longicaudus 

Gulls and Terns 

Larus hyperboreus - 
Larus ~ lauco ides  
Larus marinus - 
Larus fuscus -- 
Larus amen tatus 
Larus delawarensis - 
Larus ridibundus - . .--  

Larus atricilla - 
Larus philndelphia - 

-- 
Sterna forsteri 
Sterna hirundo 
Sterna dou~a l l i i  
Stern anaethetus 
-a albifrons 



9IRDS (Continued) 

Common Name Scientific Name 

Gulls and Terrs - Continued 

Royal Tern 
Caspian Tern 
Black Tern 

Thalasseus maxim us 
Hydroprosne caspia 
Chlidonias niger 

Skimmers 

Black Skimmer Rynchops niger 

Auks, Murres, and Puffins 

Razorbill 
Common Murre 
Thick-billed Murre 
Dovekie 
Black Guillemot 
Common Puffin 

Alca otrda -- 
Uria aalge - 
Uria lomvia - 
Alle alle -- 
Cepphus grylle 
Fratercula arctica 

Pigeons and Doves 

Mourning Dove Zenaida macroura 

Cuckoos, Roadrunners, and Anis 

Y ellow-billed Cuckoo 
Black-billed Cuckoo 

Coccvzus americanus 
Coccyzus erythropthalmus 

Barn Owls 

Barn Owl Tvto alba -- 
Typical Owls 

Screech Owl 
Great Horned Owl 
Snowy Owl 
Barred Owl 
Long-eared Owl 
Short-eared Owl 
Sow-whet Owl  

Otus asio -- 
Bubo virqinianus n 

Nyctea scandiaca 
Strix varia - -- 
Asio otus 
Asio flam meus - 
Aepolius acadicus 

Goatsuckers 

Chuck-will's-widow 
h'hip-poor-will 
Common Nighthawk 

C~~r imulo 'us  vociferus 
C hordei les minor 



BIRDS (Continued) 

Common Name 

Blue Jay 
Common Raven 
Common Crow 
Fish Crow 

Black-capped Chickadee 
Carolina Chickadee 
Tufted Titmouse 

White-breasted Nuthatch 
Red-breasted Nuthatch 

Brown Creeper 

House Wren 
Winter Wren 
Carolina Wren 
Long-billed Marsh Wren 
Short-billed Marsh Wren 

Mockingbird 
Gray Catbird 
Brown Thrasher 

Scientific Name 

Jays, Magpies, and Crows 

Cvanocitta cristata 
Corvus corax - 
Corvus brachvrhvnchos 
Corvus ossi fragus 

Chickadees, Titmice, Verdins, and Bushtits 

Parus atricapillus - 
Parus carolinensis - 
Parus bicolor - 

Nuthatches 

Sitta carolinensis - 
Sitta canadensis - 

Creepers 

Certhia familiaris 

Wrens 

Troglodytes aedon 
Troelodvtes troelodvtes 
Thryo thorus ludovicianus 
- 

Telmatodvtes oalustris - 
Cistothorus platensis 

Mockiwbirds and Thrashers 

Rli m us  polyglottos 
Dume tella carolinensis 
Toxostoma rufum 

Thrushes. Solitaires. and Bluebirds 

American Robin 
Wood Thrush 
Hermit Thrush 
Swainson's Thrush 
Grny-cheeked Thrush 
Veery 
Eastern Bluebird 

Turdus migratorius 
Hylocichla mustelina 
Catharus guttatus 
Catharus ustulatus 
Catharus rninimus 
Cat harus fuscescens 
Siolia sialis -- 



BIRDS (Continued) 

Common 

Chimney Swift 

Name Scientific Name 

Swifts 

Chaetura pelagica 

Hummingbirds 

Ruby-throated Hummingbird Archilochus colubris 

Kingfishers 

Belted Kingfisher Megaceryle alcyon 

Woodpeckers, Flickers, and Sapsuckers 

Colaptes auratus Common Flicker 
Pileated Woodpecker 
Red-bellied Woodpecker 
Red-headed Woodpecker 
Y ellow-bellied Sapsucker 
Hairy Woodpecker 
Downy Woodpecker 

Dryocopus pileatus 
Centurus carolinus 
Melanerpes ery throcephalus 
Sphyrapicus varius 
Dendrocopos villosus 
Dendroco~os pubescens 

Wran t Flycatchers 

Eastern Kingbird 
Western Kingbird 
Great Crested Flycatcher 
Eastern Phoebe 
Yellow-bellied Flycatcher 
.4cadian Flycatcher 
Alder Flycatcher 
Least Flycatcher 
Eastern Wood Pewee 
Olive-sided Flycatcher 

Vrannus tvrannus 
Tyrannus verticalis 
Myiarchus crinitus 

Ern~idonax virescens 
Empidonax traillii 
Empidonax minimus 
Contopus virens 
Nuttallornis borealis 

Larks - 
IIorned Lark Eremophila alpestris 

Swallows 

Tree Swallow 
Bank Swallow 
Rough-winscd Swsllow 
Barn Swallow 
Cliff Swallow 
Purple Jlartin 

lridoprocne bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 

- 

Iiirundo rustica 
Petrochelidon pyrhono ta - 



BIRDS (Continued) 

Scientific Name Common Name 

Arctic Warblers, Kinglets, and Gnatcatchers 

Bluegray Gnatcatcher 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 

Polioptila caerulea 
Regulus sa trapa 
Regulus calendula 

Wagtails and Pipits 

Anthus spinole tta 

Waxwings 

Water Pipit 

Cedar Waxwing Bombycilla cedrorum 

Shrikes 

Northern Shrike 
Loggerhead Shrike 

Lanius excubitor 
Lanius ludovicianus 

Starlings 

Starling Sturnus vulmris 

Vireos 

White-eyed Vireo 
Yellow-throated Vireo 
Solitary Vireo 
Red-eyed Vireo 
Philadelphia Vireo 
Warbling Vireo 

Vireo griseus - 
Vireo flavifrons - 
Vireo solitarius - 
Vireo olivaceus - 
Vireo philadelphicus - 
Vireo gilvus - 

Wood Warblers 

Black-and-white Warbler 
Prothonotary Warbler 
Worm-eating Warbler 
Golden-winged Warbler 
Blue-w inged Warbler 
Lawrence's Warbler 
Tennessee Warbler 
Orange-crowned Warbler 
Nashville Warbler 
Northern Parula 
Yellow h'arblcr 
Magnolia Warbler 
Cope May Warbler 

Mniotilta varia - 
Protonotaria citrea 
Helmitheros verrnivorus 
Verrnivoro chrysoptcra 
Vermivora pinus 
Vermivora lawrencei 
Verrnivora peregrina 
Vermivora celata 
Verrnivora ruricapilla 
Parula americana 
Dendroica petechia 
Dendroica magnolia 
Dendroica trigrina 



Common Name 

Black-throated Blue Warbler 
Y ellow-rumped Warbler 
Black-throated Green Warbler 
Cerulean Warbler 
Blackburnian Warbler 
Y ellow-throated Warbler 
Chestnut-sided Warbler 
Bay-breasted Warbler 
Blackpoll Warbler 
Pine Warbler 
Kir tland's Warbler 
Prairie Warbler 
Palm Warbler 
Ovenbird 
Northern Waterthrush 
Louisiana Waterthrush 
Kentucky Warbler 
Connecticut Warbler 
Mourning Warbler 
Com mon Yellowthroat 
Yellow-breasted Chat 
Hooded Warbler 
Wilson's h'arbler 
Canada Warbler 
American Redstart 

House Sparrow 

Bobolink 
Eastern .\leadow lark 
Y ellow-headed Blackbird 
Red-winged Blackbird 
Orchard Oriole 
Northern Oriole 
Rusty Blackbird 
Boat-tailed Grackle 
Common C r a c ~ l c  
Brown-he~dcd Cowbird 

BIRDS (Continued) 

Scientific Name 

Wood Warblers - Continued 

Dendroica caerulescens 
- 
Dendroica coronata 

nendroica fusca - ~ - - 
Dendroica dominica 
Dendroica pensylvanica 
Dendroica castanea 
Dendroica str iata  - Dendroica plnus 
Dendroica kirtlandii 
Dendroica discolor - - .  
Dendroica palmarum 
Seiurus aurocapillus 
Seiurus noveboracekis 
Seiurus motacilla 
Oporornis formosus 
Oporornis apilis 
Oporornis philadelphia 
Geothlypis trichas 
Icteria virens .- W~lsonia citrina 
Wilsonia pusilla 
Wilsonia canadensis 
Setophaga ruticilla 

Weaver Finches 

Passer domesticus AY 

Meadowlarks, Blackbirds, and Orioles 

Dolichonvx orvzivorus 
Sturnella mama 
Xanthocephalus xanthocephalus RT 
Agelaius  hoen nice us AY 
Icterus spurius US 
Icterus galbula 
E u ~ h a ~ u s  carolinus 
Cassidix major 
Quiscalus guiscula - 
Volothrus a ter  -- 



Common Name 

Western Tanager 
Scarlet Tanager 
Sum mer Tanager 

Cardinal 
Rose-breasted Grosbeak 
Black-headed Grosbeak 
Blue Grosbeak 
Indigo Bunting 
Dickcissel 
Evening Grosbeak 
Purple Finch 
House Finch 
Pine Grosbeak 
Com mon Redpoll 
Pine Siskin 
American Goldfinch 
Red Crossbill 
White-winged Crossbill 
Rufous-sided Towhee 
Ipswich Sparrow 
Savannah Sparrow 
Grasshopper Sparrow 
Henslow's Sparrow 
Sharp-tailed Sparrow 
Seaside Sparrow 
Vesper Sparrow 
Lark Sparrow 
Dark-eyed Junco 
Oregon Junco 
Tree Sparrow 
Chipping Sparrow 
Clay-colored Sparrow 
Field Sparrow 
Harris's Sparrow 
White-crowned Sparrow 
White-throated Sparrow 
Fox Sparrow 
Lincoln's Spnrrow 
Swamp Spiirrow 
Song Sparrow 
Lapland Longspur 
Snow Bunting 

BIRDS (Continued) 

Scientific Name 

Tanagers 

Piranga ludoviciana 
Piranga olivacea 
Piranga rubra 

Grosbeaks, Sparrows, Finches, and Buntings 

Cardinalis cardinalis 
Pheucticus ludovicianus 

Passerina cyanea 
Spiza americana 
S e s ~ e r i ~ h o n a  v e s ~ e r t i n a  
Carpodacus purpureus 
-- 

Carpodacus - mexicanus 
Pinicola enculeator 
Acanthis flammea 
Spinus pinus 
Soinus t r  istis - -~ 

Loxia curvirostra 
Loxia elucoptera 
Pipilo ervthrophthalmus 
Passerculus princeps 
Passerculus sandwichensis 
Am modramus savannarum 
Ammodramus henslowii 
Ammospiza caudacuta 
Ammospiza maritima 
Pooecetes gram ineus 
Chondestes mammacus 
Junco hyemalis 

Spizella passerina 
Spizella pallida 
Spizella pusilla 
Zonotrichia guerula 
Zonotrichia leucoohrvs 
Zonotrichia albicollis 
PassereLla iliaca 
l l e l o s ~ i z a  lincolnii 

Calcarius lapponicus 
Plectrophenax nivalis 



SOURCE: Sandford, W.F., Feb. 20,1969. Monmouth County's 331 Bird 
Species. The Daily Register .  

Sandford, W.F., Feb. 27, 1969. Make i t  332 Bird Species. 
The Daily fiegister. 

'NOTE: A = Abundant; C = Common; U = Uncommon; 0 = Occasional;  
R = Rare;  P = Pelagic; Y = Year-round; S = Summer;  
W = Winter; T = Transient.  



Common Name 

Opossu rn 

Masked Shrew 
Smoky Shrew 
Least Shrew 
Eastern Mole 
Star-nosed Mole 

Keen Myotis 
Little Brown Myotis 
Small-footed Myotis 
Silver-haired Bat 
Eastern Pipistrel 
Red Bat 
Hoary Bat 
Big Brown Bat 

Eastern Cottontail 
New England Cottontail 

Eastern Chipmunk 
Woodchuck 
Eastern Gray Squirrel 
Red Squirrel 
Southern Flying Squirrel 
Beaver 
Ricc Rat 
White-footed Mouse 
Boreal Redback Vole 
Meadow Vole 
Pine Vole 
!Muskrat 
Southern Bog Lemming 
Norway Rat 
House Mouse 
hleadow Jumping Mouse 

MAMMALS 

Scientific Name 

Pouched Mammals 

Bats - 

Didelphis marsupialus 

Insect Eaters 

Sorex cinereus - 
Sorex fumeus 
Cryptotis parva 
Scalo~us aauaticus 
Condylura crista ta 

Myotis keeni - 
Mvotis lucifueus 
Myotis subulatus 
Lasionycteris noc twagans 
Pipistrellus subflavus 
Lasiurus borealis 
Lasiurus cinereus 
Eptesicus fuscus 

Hares and Rabbits 

Sylvilagus floridanus 
Sylvilagus transit ionalis 

Rodents 

Tamias striatus 
Marmota monax 
Sciurus carolinensis 
Tam iasciurus hudsonicus 
Glaucomys volans 
Castor canadensis 
Oryzomys palustris 

Microtus pennsylvanicus 
--- --  - 

Pitymys pinetorum 
Ondatra zibethicus 
Synaptomys cooperi 
Rattus norvegicus 
Mus musculus - 
Zaous hudsonius 



MAMMALS 

Common Name 

Red Fox 
Gray Fox 
Raccoon 
Long-tailed Weasel 
Mink 
Str iped Skunk 
River O t t e r  

White-tailed Deer  

Scient i f ic  Name 

Flesh Ea te r s  

Vulpes f luva -- Urocyon c inereoarg 
Procvon lo to r  
Mustela f r e n a t a  
Mustela vison - 
Mephitis mephit is  
Lu t ra  canadensis  

Even-Toed Hoofed Mammals  

Odocoileus virginianus 

SOURCE: Burt, W.H. and R.P. Grossenheider, 1964. A.Field Guide t o  
t h e  Mammals. Houghton Mifflin Company: Boston. 284 p. 



REPTILES 

Common Name 

Turtles 

Common Snapping Turtle 
Eastern Painted Turtle 
Spotted Turtle 
Wood Turtle 
Bog Turtle 
Eastern Mud Turtle 
Red-bellied Turtle 
Stinkpot 
Eastern Box Turtle 
Northern Diamondback Terrapin 

Five-lined Skink 
Ground Skink 
Northern Fence Lizard 

Eastern Worm Snake 
Scarlet Snake 
Northern Black Racer 
Timber Rattlesnake 
Northern Ringneck Snake 
Corn Snake 
Black Rat Snake 
Eastern Earth Snake 
Eastern Hognose Snake 
Eastern Milk Snake 
Eastern Kingsnake 
Northern Water Snake 
Rough Green Snake 
Northern Pine Snake 
Northern Brown Snake 
Northern Red-bellied Snake 
Eastern Ribbon Snake 
Eastern Garter Snake 

Lizards 

Snakes 

Scientific Name 

Chelydra s. serpentina 
Chrysemy: p. picta 
Clemmys guttata 
Clemmys insculpta 
Clemmys muhlenbergi 
Kinosternon - s. subrubrum 

- .  

Pseudem ys rubriventris 
Sternothaerus odoratus 
Terrapene c. Carolina 
~ a l a c l e m y ~  terrapin terrapin 

Eumeces f asciatus 
Lygoso ma la terale 
Scelooorus undulatus hvacin thus 

Carphophis a. amoenus - 
Cemoptiora coccinea 
Coluber c. constrictor 
crotalus-h. - horridus 
Dkdophis punctatus edwardsi 
Elaphe g. guttata 
Elaphe o. obsoleta - 
Haldea v. valeriae 
3eterod;n ~latvrhinos 
Lampropelt is doliata triangulum 
- - 

Lampropeltis g.- getulus 
Natrix s. s i~edon -- L 

Opheodrys aestivus 
Pituophis m. melanoleucus 
Storeria drdekavi 
Storeria o. occipitomaculata 
Thamnophis s. sauritus 
Tharnno~his s. sirtalis 

SOURCE: Conont, R., 1958. A Field Guide to Reptiles and Amphibians. 
Houghton Mifflin Company: Boston. 366 p. 



AMPHIBIANS 

Common Name Scientific Name 

Salamanders 

Eastern Tiger Salamander 
Spotted Salamander 
Marbled Salamander 
Four-toed Salamander 
Red-backed Salamander 
Northern Two-lined Salamander 
Northern Dusky Salamander 
Red-spotted Newt 
Northern Red Salamander 
Eastern Mud Salamander 

Northern Cricket Frog 
Fowler's Toad 
Pine Barrens Treefrog 
Northern Spring Peeper 
Eastern Gray Treefrog 
New Jersey Chorus Frog 
Bullfrog 
Green Frog 
Pickerel Frog 
Southern Leopard Frog 
Carpenter Frog 
Wood Frog 
Eastern Spade foot 

Ambystoma t. tigrinurn. 
Ambystoma maculatum 
Ambystoma opacum 
Hemidactylium scutatum 
Plethodon c. cinereus 
Eurycea b.-bislineata 
~ e s m o g n z t h u s  -- f. fuscus 
Diemictylus v. viridescens 
~ s e u d o t r i t o n r .  rubra -- 
Pseudotriton m. montanus - 

Frogs and Toads 

Acris c. crepitans -- 
Bufo woodhousei fowl - - 
Hyla andersoni 
Hyla c. crucifer 
Hyla v. versicolor 
~ s e u d 2 c r i s  triseriata 
Rana catesbeiana -- 
Rana clamitans - 
Rana palustris - 
Rana pipiens sphenoc - 
Rana virgatipes - 
Rana svlvatica 
I 

Scaphiopus holbrooki 

.eri - 

kal - 

SOURCE: Conant, R., 1958. A Field Guide to  Reptiles and Amphibians. 
IIoughton hlifflin Company: Boston. 366 2. 



APPENDIX C 

PHYTOPLANKTON AND MARINE INVERTEBRATES 



ESTUARINE SPECIES OF POTENTIAL OCCURRENCE I N  SANDY HOOK B A Y  

PHYTOPLANKTON 

Bacillariophyceae 

Melosira varians Agarph 1 

M. borreri Greville 2 - 
Coscinodiscus excentricus Ehrenberg 

Coscinodiscus radiatus Ehrenberg 

Coscinodiscus concinnus W. Smith 

Coscinodiscus centralis Ehrenberg 

Coscinodiscus gigas Ehrenberg 

Coscinodiscus sp. 

Thalassiosira nordenskioldi Cleve 

Thalassiosira gravida Cleve 

Thalassiosira hyalina (Grun.) 

Thalnssiosira rotula Muenier 

Thalnssiosira sp. 

Coscinosira polychorda Gran 

Skelctonema costatum (Grev.) Cleve 

Rhizosolenin alata Brightwell 

R hizosolenin fragilissi ma Bergon 

Rhizosolcnia se  tigera Brightwell 

Rhizosolenia hebetata semispina 

Leptocylindrus danicus Cleve 

C hnctoceros 

Chuctoccros 

Chnc toceros 

atlanticus Cleve 

danicus Cleve 

borealis Baily 

decipiens Cleve 

Chnc toccros corn presslls Lauder 

Gran 

Chnctoceros didvmus Ehrenberg 



Bacillariophyceae (Continued) 

Chaetoceros constrictus Gran 

Chaetoceros affinis Lauder 

Chaetoceros - affinis v. - Willei (Gran) Hustedt 

Chaetoceros subsecundes (Gran) Hustedt 

Chaetoceros holsaticus Schutt 

Chaetoceros debilis Cleve 

Chaetoceros sp. 

Biddulphia granulata Roper 

Triceratit im - f avus Ehrenberg 

Cera taulina bergonii Peragallo 

Lithodesrniurn undulatum Ehrenberg 

Eucarnpia zoodiacus Ehrenberg 

Fragilaria crotonensis   it ton' 
Fragilaria spp. 

Asterionella jaoonica Cleve 

Asterionella bleakerleyi Smith 2 

Synedra affinis v. faciculata (Kutzing) G uno w 2 

Thalassiothriv longissirna Cleve and Grunow 

Licomophora abbreviata Agardh 

Achnanthes lonqpipes Agardh 

Cocconeis scu tellurn Ehrenberg 

Cocconeis spp. 

Rhoicosphenia curvata ( K  

Navicula canccllata Donk 

Naviculo radiosa Kutzing 

utzing) Grunow 
,2  

Naviculn elcpans W. Smith 

Navicula spp. 

niploneis s~lcndidn (Greg.) Cleve 

Pcnnuluri~ spp. 

Gyrosiqm~ nccuminetus (Kutzinp) Rabenhorst 112 

Gyrosigma spp. 



Bacillariophyceae (Continued) 

Pleurosigma fasciola Ehrenberg 

Pleurosigma spp. 

Donkinia spp. 

Amphora ovaris ~ u t z i n ~ '  

Amphora lineolata Ehrenberg 1/2 

Cymbella spp. 

Nitzschia seriata Cleve a 

Nitzschia lanceolata W. Smith 1/2 

Nitzschia closterium W. Smith 

Nitzschia paradoxa (Gmelin) Grunow 

Nitzschia spp. 

Cvmatopleura solea (Breb.) W. Smith 1 

Cymatoyleura elliptica (Breb.) W. Smith 1 

Campylodiscus undulatus Greville 

Cyanophyceae 

Gom~hosphaeria lucstris  hoda at' 
Aqmenellurn quadruplicatum (Menegh.) Brebsson 1 

Pandorina morurn (O.F. Muller) ~ o r ~ l  

Scenedesmus armatus Chodat 1 

Ulothrix spp. 1 

Spirogyra spp. I 

Closterium leilcinni Kutzing 1 

Euglenophyta 

Euglenoids 1/2 



Dinophyceae 

E x u v i e l l ~  compressa (Stein) Ostenfeld 

Exuviella spp. 

Prorocentrurn micans Ehrenberg 

Xmphidinium fusiforme Martin (?) 

Gymnodiniurn rhombiodes Schut t  

Nematodinium armatum (Dogiel) Kofoid and Swezy 

Cerat ium macroseros (Ehrenberg) Van Ileurck 

Dinophysis - a c u t a  Ehrenberg 

Dinophysis - ovum Schut t  

Glenodiniurn danicum Paulsen 

Goniaulax spinifera (Clap. and Lachum.) Diessing 

Goniaulax spp. 

Peridiniopsis ro tundata  Lebour 

Peridinium pellucidum (Bergh) Schut t  

Peridinium cerasus  Paulsen 

Peridinium conicoides Paulsen 

Peridinium trochoideum (Stein) Leinmerrnann 

Peridinium elgans Cleve 

Peridiniurn brevipes Paulsen 

Cera t ium bucephalum (CZeve) Cleve 

Cer3tiu.n - furca  (Ehrenberg) Claparede and Lachmann 

C e r a t i r ~ m  - fusus (Ehrenberg) Dujardin 

C e r a t i u n  minutum Jorgensen 

C e r ~ t i i ~ n r  t r ipos  (O.F. Muller) Nitzsch 

' ~ r c s h w n t e r  species. 
7 
"Brackish- Water Species 

SOURCE: Knwarnura, T., 1966. Distribution of Phytoplankton 
Popu1;itions in Sandy Ilook Bay and  Adjacent Areas in 
Relation t o  FIydrographic Conditions in June  1962. 
nurcau of Sport Fisheries and Wildlife, Technical  
Paper 1, Washington, D.C. 



Protozoa 

Tint inno~sis  

Tint innopsis 
Tin tinnopsis 
Tint innoosis 

aperta 
kofoidii 
lindeni 
musicola 
SP- 
tubulosa 

Helicostomella fusiforrnis 
Favella ehrenbergi 
Ptvchocvlis obtusa 
Rhabdonella sp. 
Tintinnus rectus 
Tintinnus turris 
Lionotus fasciola 
- - -- -- 

Loxophyllum rostratum 
LL 

Acineta tuberosa 

Coexentexata 

Diparena strangulata 
Phialaciurn loneuida 
Obelia sp. 
Boceroides sp. 

Aschelminuthes 

S-vnchaeta littoralis 

Chaetognatha 

Sagitta elegans 
Sagitta minima 

Arthropoda 

Euadne nordmanni 

Podon l e n c k ~ r t i  
~ a l ~ n u ~ c h i c u s  
Calanus minor 

ZOOPLANKTON 

Poracalanus crassipostris 



Arthropoda (Continued) 

Pseudocalanus m inu tus 
Pseudodi~ptomus coronatus 
Cen tropages brady 1 
Centropages h ~ m a  tus 
Centropages typicus 
Labidoceia activa 
Acar t i~  tonsa - 
Acartia clausi 
Temora longicornis 
Temora turbinata 
-- 

Euryternora americana 
--. . 

Euryternora affinis 
Tor tanus discaudata - - -  - -~ -~ 

Oithona similis - 
,Oithona simplex 
Oithona plumifera 
Microse tella norvegica 
Microse tella rosea 
Evansula incerta 
Harpacticus spp. 

Prochordata 

Oikooleura disica 
Oiko~lcura lon~icauda 
Oikopleura sp. 

SOURCE: Yamazi, I., 1966, Zooplankton Communities of the 
Navesink and ShrewsSury Rivers and Sandy Hook Bay, 
New Jersey, U.S. Bur. Sport Fish & Wildlife, Tech. 
Paper No. 2, pp 1-44. 



BENTHOS 

Porifera: 

Cliona sp. 
Microciona prolifera 
unidentified sp. 

Cnidaria (Coelenterata): 

Hydrozoa: 
Hvdractinia echinata 
Tubularia sp. 
unidentified sp. 

Anthozoa: 
Certanthus sp. 
Haliplanella luciae 
Metridium senile - - 

unidentified sp. 

Platyhelminthes: 

Tuberellaria: 
unidentified sp. 

Nemertea (Rhynchocoela): 
Unidentified sp. 

Annelida: 

Oligochae ta: 
unidentified sp. 

Polychaeta: 
Polynoidae: 
Harmothoe extenuata 
Harmothoe imbricata 
Lcpidonotus squama tus 
Lepidonotus sublevis 

Phyllodociadae: 
Eteone heteropoda 
Etenne lactea 
- 
EtcFine songuinea 
Eulalia viridis 



Eumida sanguinea 
Paronai tis speciosa 
Phvllodocc groenlandica 

Hesionidae: 
Podarke obscura 

Syllidae: 
Exocone dispar 
Antolytus cornutus 

Nereidae: 
Nereis arenaceodentata 
Nereis succinea 
Nereis virens -- 
Nereis oela~ica 

Nephtyidae: 
Nephtys bucera 
Nephtvs incisa 
Nephtys picta 

Glyceridae: 
Glvcera americana - 
Clvcera dibranchiata 

Onuphidae: 

Lumbrineridae: 
Lunbrineris tenuis 

Arabellidae: 
Drilonercis longa 

Orbiniidae: 
Scolopolos fraqilis 
Scoloolos arm iger 

Spionidae: 

Soiophancs bombyx 
Strcblospio bcnedicti 
Scolclc~is squamata 
Scolclcpidcs viridis 



Chaetopteridae: 
Soiochae ton terus O C U ~ ~ ~ U S  

Cirratulidae: 
Dodecaceria - coralii 
Tharvx so. 

Flabelligeridae: 
Pherusa affinis - .  

Capitellidae: 
Heteromastus filiformis 
Capitellid A 
Capitellid R 

Sabellariidae: 
Sabellaria vulzaris 

Pectinariidae: 
Pectinaria gouldii 
Pectinaria hyperborea 
Pectinaria sp. 

Arnpharetidae: 
Asabellides oculata 

Terebellidae: 
Polycirrus exirnius 

Sabellidae: 
Sabella rnicrophthalma 

Serpulidae: 
Hydroides dianthus 
Protuia tubul~ria 
unidentified sp. 

Prosobrachia: 
Littorina littorea 
Crc~iriulo fornicata 

Lunat ia heros 
Polinices duplicatus 
Urosi~lpinu cincrea 
Euplcura caudatn 



Prosobranchia (Continued) 

Busvcon cnnaliculatum 
Busvcon carica 
I- 

Nassarius obsoletus 
Nassarius tribittatus 
Re tusa canaliculata 
Retusa obtusa 
Pvramidella fusca 
Odostornia trifida 

Opis thobranchia: 
Adalaria proxima 
Doridella obscura 

Bivalvia: 

Protobranchia: 
Nucula proxima 
Yoldia limatula 

Larnellibranchis: 
Modiolus demissus 
Mytilus edulis 
Anonia sirn~lex 

Gemma gernma 
Petricola pholadiformis 
Tellina agilis 
Macorna balthica 

Mulinia lateralis 
Mva arenaria - 
Astarte borealis 

Ar thropoda: 

Crustacea: 

Cirripedia: 
Balanus crenatus 
Bnlanus eburneus 
Balanus i mprovisus 



Isopoda: 
Cyathura polita 
Edotea triloba 
Edotea montosa 

Amphipoda: 
~mpeliscidae:  

Ampelisca sp. 

Haustoriidae: 
Haustorius so. 

Phoxoceohalidae: 
~ & a ~ h o n u s  spinosus 
Paraphoxus epistornus 

Stenothoidae: 
Stenothoe cypris 
Stenothoe minuta 
Stenothoe SD. 

Gam maridae: 
Carinogam marus mucronatus 
Elasmopus laevis 

Corophiidae: 
Corophium sp. 
Unciola serrata 

Ischyroceridae: 
Jassa marmorata 
-. 

Jassa falceta - 
Aoridae: 

Microdentopus gryllotalpa 

Unidentified sp. 

Decapoda: 
Carridea: 

Crangon septemspinosus 

Brachy ura: 
Callinectes sapidus 
Cancer irroratus 
Carcinus maenns 
Eur ypanopeus dcpressus 



Brachyura (Continued) 

Neoponope texana sayi 
Panopeus herbsti 
Rhithropanopeus harrissi 
Libinia sp. 
Ovaliois ocellatus 

Anomura: 
Pagurus longicarpus 
Parurus pollicarus 

filerostomata: 
Limulus polyphemus 

Ectoproc ta: 

Ctenostomata: 
Alcyonidium polyoum 
Amathia vidovici 
Bowerbankia gracilis 

Cheilostomata: 
Rugula sp. 
Canopeum reticulum 
Electra hastingsae 
Mernbranipora tenuis 
Crvptosula pallasiana 
Schizoporella unicornis 

unidentified sp. 

Echinodermata: 

Astcroidea: 
Astcrias forbesi 

Echinoidea: 
XrSncia punctualata 

Chordntn: 

Urochordata: 
Ilolqult~ manhattensis 

Tunicate: 
4scidiacea 



Source: Dean, D. 1975, Rar i tan  Bay Macrobenthos Survey, 
1957-1960. NMFS Data  Report  99. 

McGrath,  R.X., 1974. Benthic Macrofaunal Census of Rar i t an  Bay: 
Preliminary results: Benthos of Rar i t an  Bay. Paper N 0 2 4 j  Proceeding 
3rd Symposium Hudson River Ecology, March 22-23, 1973. - 
U.S. Army Corps of Engineers, New York District ,  
1976a. Draf t  Environmental Sta tement :  S t a t e n  
Island, For t  Wadsworth t o  Arthur Kill Beach, 
Erosion Control  and Hurricane Project ,  Richmond 
County,  New York. 



APPENDIX D 

P I N E  BARRENS ALGAE 



ALGAE W O W X  OR POSSIBLE FOX T-iE NEY JEXEV PIN5 SGRRENS 

S t r o c s  

Red A l ~ a e  . - 
D i  a t t z s  

Green :.lgae 

9 ~ t r r t c h ~ s u ~ m u a  s p p  

F r u s t u i  i a  s p p  

F r z g i l a r i r  s o p  

Eunot ia  s p p  . 

Pinnul a r i a  s o p  

A c t i n e l l a  p u n c t z t z  [a 

Moucmtiz  s p p  

Zvaoconium s p p  

Zvanma s o p  - 
So i roovra  s p p  

Microsoora spp 

Deszi d s  a l n o s t  a l l  genera 

Pcccs 2nd L z k e s  Oedooonim s p p  

Aohanocha ts rcDens 

U l  o t h r i x  zona t a  

s p e c i e s  found o n l y  i n  a c i d  w a t e r s )  



APPENDIX E 

MARINE FISH 



Common Name 

Sand tiger 
Sandbar sharks 
Smooth dogfish 
Smooth hammerhead 
Spiny dogfish 
Clearnose skate 
Little skate 
Barndoor skate 
Roughtail stingray 
Smooth butterfly ray 
Bullnose ray 
Cownnose ray 
Shortnose sturgeon 
Atlantic sturgeon 
Lady f ish 
Tarpon 
American eel 
Hickory shad 
Blueback herring 
Alewife 
American shad 
Atlantic menhaden 
Atlantic herring 
Gizzard shad 
Atlantic round herring 
Atlantic thread herring 
Striped anchovy 
Bay anchovy 
Rainbow trout 
Brown trout 
Inshore lizard fish 
Oyster toadfish 
Goose fish 
Atlantic cod 
Silver hoke 
Atlantic tomcod 
Red hake 
Spottcd hake 
Striped cusk-eel 
Halfbcnk 
11 tlantic needle fish 
Sheepshead minnow 

Scientific Name Occurrence* 

Odontaspis taurus 
Careharhinus milb - - . . . . - - - 
Mustelus canis - 
Sphyrna zygaena 
Squalus acanthias 
Raja eglanteria 
Raja erinacea 
Raia laevis 

er t i  - 

Dasyatis centroura 
- 
Gymnura micrura 
M yliobatis freminvillei 
Rhinoptera bonasus 
. . 
Acipenser brevirostrum 
Acipenser oxyrhyncl 
Elops saurus - 
Megalops atlantica 
Anguilla rostrata 
Alosa m e d i o x  
Alosa aestivalis 
Alosa pseudoharengus - 
Alosa sapidissima - 
Brevortia tyannus 
Clupes harengus harenq 
Dorosoma cepedianum 
Etrurneus teres - 
Opisthonema oglinurn 
Anchoa hepsetus 
Anchoa mitchilli 
- .  

Salmo gairdneri - 
Salmo trutts ~ -- 
Svnodus foetens - 
Opsanus tau - 
Lophius americanus 
Gadus morhua 
Merluccius bilinearis 
rvlicrogadus tomcod 
Urophycis chuss - 
Urophycis regius 

'US - 

Rissola marginata 
Hyporhamphus unifasciatus 
Strongylura marina 
Cvprinodon variesatus 



Common Name 

Murnichog 
Striped killifish 
Rainwater killifish 
Atlantic silverside 
Rough silverside ' 

Threespine stickleback 
Fourspine stickleback 
Lined seahorse 
Northern pipe fish 
White perch 
Striped bass 
Black sea bass 
Bluefish 
Cobia 
Sharksucker 
African pompano 
Blue runner 
Crevalle jack 
Atlantic bumper 
Bigeye scad 
Lookdown 
Banded rudder f ish 
Florida pompany 
Permit 
Atlantic moonfish 
Gray snapper 
Tripletail 
Pigfish 
Pinfish 
Scup 
Silver perch 
Weakfish 
Spot 
Northern kingfish 
Atlantic croaker 
Black drum 
Red drum 
Red goat f ish 
Bermuda chub 
Atlantic spadefish 
Spotfin butterflyfish 
Tau to% 
Cunner 
White mullet 
Striped mullet 
Northern sennet 

Scientific Name 

Fundulus heteroclitus 
Fundulus majalis 
Lucania Darva - -- -  - - -  ~ 

Menidia rnenidia 
Vernbras martinica 
Gasterosteus aculeatus 

Syngnathus fuscus 
Morone arnericanus 
Morone saxatilis 
Centrooristes striata 
Pornatomus saltatrix 
Rachvcen tron canadum 

Caranx crvsos 

Trachinotus carolinus 
Rachinotus falcatus 
Vomer se tapinnis 
Lutjanus griseus 
Lobotes surinarnensis 
Orthopristis chrysopterus 
Lagodon rhom boides 

Cynoscion recalis 
Leiostrornus xanthurus 
Menticirrhus saxatilis 
Micropoqon undulatus 

Mullus auratus 
K yphosus sectatrix 
Chaetodi~terus faber 
Chaetodon ocellatus 
Tautoga onitis 

Mugil cephalus 
Sphyraena borealis 

* 
Occurrence 



Common Name 

Nor thern stargazer 
American sand lance 
Naked goby 
Atlantic cutlassfish 
Atlantic bonito 
Chub mackerel 
Atlantic mackerel 
Spanish mackerel 
Harvestf ish 
Butterfish 
Northern searobin 
Striped searobin 
Grubby 
Longhorn sculpin 
Gulfstream flounder 
Smallmouth flounder 
Summer flounder 
Fourspot flounder 
Windowpane 
Winter flounder 
Hogchoker 
Orange file fish 
Planehead filef ish 
Gray triggerfish 
Smooth puffer 
Northern puffer 
Striped burr fish 
Ocean sunfish 

*.4 = abundant 
C = common 
R = rare 

* 
Scientific Name Occurrence 

Astroscopus guttatus 
Arnmodvtes americanus 
Gobiosorna bosci 
Trichiurus leoturus 
Sarda sarda -- 
Scomber japonicus 
Scornber scornbrus 
Scomberomorus maculatus 
Peprilus adep idotus 
Peprilus triacanthus 
Prionotus carolinus 
Prionotus evolans 
Myoxocephalus aneneus 
Myoxocephalus octodecemspinosus 
Citharichthys arctifrons 
Etro~us rnicrostromus 
Paralichtys dentatus 
Paralichthysoblongus 
Scophthalmus aquosus 

Aluterus SChoe~f i 
Monacanthus hispidus 
Balistes capriscus 
La~oceohalus laevicatus 
Sphoeroides maculatus 
Chilomycterus schoepfi 
Mola rnola 

SOURCE: Sandy Hook Marine Laboratory, 1971. Review of aquatic resources 
and hydrographic characteristics of Raritan, Lower New York, and 
Sandy Hook Bays. National Marine Fisheries Service, NOAA, 
Battelle Institute 6 1  p. 



APPENDIX F 

NEW JERSEY ENDANGERED SPECIES  



P E R  I P f l E P A L  

U;4CETEAXI?:ED 

D E C L  if: I2G 

E X T i X P A T E D  

S P E C I A L  CASE 

An endancered species i s  one whose p r o s ~ e c t s  for  
su rv iva  w i t h i n  t h s  s t a t e  are  in in?dia;e danser 
due to  cne or T i n y  factors  - a loss of  or chanoe 
in habi tat ,  over exploitation, predation. c o n ~ e r i -  
t ion. disease. An endangered soecies reauires 
imed iz t e  a s s i s t i n c ~  or extinction will probably 
fol 1 ow. 

Hay becaee endangered i f  conditions surrounding 
the species begin t o  or continue to  da ter iora te .  

A specjes whose occurence i n  New Jersey i s  a t  the 
extremr e d ~ e  of i t s  presgnt natural range. 

A species about which there i s  not enough informa- 
t ion available to  determine the s ta tus .  

A species which has exhibi:ed a contiwed decline j n  
population numbers over the years: 

A s p ~ c i e s  tha t  formerly occurred in New Jersey, b u t  
i s  not now known t o  ex i s t  wttnin the s t a t e .  

Species no: known t o  nest regularly in New Zersey (marine 
r ep t i l e s )  but  that  do occur o f f  our shores - sore occurring 
with repularity close t o  our shores or in our bays ( s r r ine  
rep t i les  and mamals). 



Snortnose Sturseon 

Treniblay's S a l z ~ a n d e r  
Bl ue-spotted Sal acander 
Eastern Tigar Sa1 acander 
Pine aarrens Treefrog 
Southern Gray Tresirog 

Bog Tu r t l e  
TizSer ?.a t t l  esnake 

b Bald Eagle 
Peregrine Falcon 

b Osprey 
b Cooper's Hawk 
b Least Tern 
b Black Skinmer 

Indiana Bat 

SPECiAL CASE 

Ailant ic  Hawksbi 11 
A i l  a n t i c  Loggernezd 
At lant ic  Ridley 
At lant ic  Leatherback 

AnSvs tom3 trernbl ~ y i  
Amvstora l a t o r2 l e  
Amovs t o n  t i  a r i  n u 7  
Hyla anaersoni 
Hyla cnrysoscel is  

REPTILES 

BIRDS . 

- 

Cl emvs  muhl enberai 
Crotalus norrjdus h o r r i d x  

Haliaeetus leucocechalus 
Fai co oereori nus 
Pandicn hal iae tus  
Accioter coooerii 
Sterna a1 bi i rons  

Mvotis sodz l i s  

Eretmxhel ys imbri c a t a  
t a r e t t a  c a r e t t a  
Le!~ldocnel vs kemoi 
Dermocnelvs coriacoa 



A t 1  a n t i c  S t u r ~ e o n  
Americzn Shzz 
Brook Trout ( na t i ve )  
At lan t i c  Toncod 

Long-tailed Salanander 
Ezsttrn Mud Salamander 

Wood Tur t l e  
Corn Snake 
Northern Pint  Snake 

b Pied-bil led Grebe 
b Great Blue Heron 
b Red-shouldered Hawk 
b twlarsh Ha:~k 

Merlin 
b Upland Sandpi per ( P I  over)  
b Rosezte Tern 
b Barred Owl 
b Short-eared Owl 
b Red-hezded >!ooapecker 
b Ci i f f  Swzl 1 ~ s . ~  

Shcrt-bi i l e a  t4arsh Wren 
b Bob01 ink  
b Savannah Ssarrow 
b Igzwich Sparrow 
b Grasshopper Sparrow 

Henslow's Sparrow 
b Vesger Sparrow 

S P E t ! A L  CASE 

Atlanzic Green Tur t l e  

Eurycea 1 oncicauda 
Pseucotri ion aon;zcus 

Podi :vmSus ~ o d j  c x s  
Ardea herodi 2s - 
Buieo l i  nea tus 
Circus c y a n e ~ s  1 
Falco coluz3arius 
Barzraxia loncic?cda 
Sterna coucz l l i i  
S i r i x  var ia  
As i o f l  atmeus 1 
Melzner9es erv:hrocezh~?cs 
Petrocneiiaon zvprnons;? 1 

Cisto:horus oie:sns!s 
Dolicnonvx orvzivorus 1 
Passerc l~lus  ~ a n c : ~ ~ i c ~ ~ n s i s  1 
Passercul us sanzwi cnen: i s 3r 
Amoaranus savznnarur I 

1 C - Z - . , ~  - - I .d ,  desi;zi:ioc a;;l;cabie t o  br2ed:n; zopulzficn o n l y  



K h i t e  Shark 
Smooth H j m e r n e a a  
Thorny S k a t e  
S p o t t e d  E a ~ l e  Ray 
Ladyf i s h 
Tarpon 
S n a k e i i  sh  
Haddock 
Wnite Hake 
Hal fbezk 
Houndf i s h  
Bl u e s p o t t e d  C o r n e t f  i s h  

- , Longs p i n e  Sni  pef i s h  
. Gag 

Snowy Grouper 
Warsaw Grouper 
Glasseye  Snapper  
B i  qeye 

1 

Shorz Eigeye 
Cobia 
B l  ue runnzr  
Creval  l e  Jack  
Horse-eye J a c k  
Rcund Scad 
Lea t h e r j z c k e t  
Biseye Scad 
Lookdown 
Grea tz r  k S e r j a c k  
B a n a d  R u l d w i i s h  
F l o r i l a  P o z ~ a n o  
P e r z i  t 
Pal ometa 
Rou;,i Scad 
A t l a n t i c  Xoonfish 
Doipnin 
S ~ o t f i n  Mojzrra 
Gray S n a g ~ e r  
Soozra i  1 ? i n f i s h  
P in=;  s n  
5 x : t e d  5ea:rou: 
Ecnder',  3 run 
A:] tn:ir Crcaker  
Re.' Z ~ I J : ; .  
2cc G c a ~ i i  sn 



S p o t t e d  G o a t f  i s h  
A t l a n t i c  S p a d e f i s h  
F o u r e y e  B u t t o r f i y f i s n  
S g o t f  i n  B u t t e r i l y f i  s h  
Banded 8 u  t t z r f l y f i  sn 
S e r g e a n t  M a j o r  
A t l a n t i c  T h r e a d f i n  
Rock Gunne l  
S n a k e  B l e n n y  
F a t  S l e e p e r  
A t l a n t i c  C u t l 2 s s f i s h  
F r i g a t e  K a c k e r e l  
King M a c k e r a l  
S p a n i s h  M a c k e r e l  
B a r b f i  s h  
S p o t t s d  S c o r p i o n f  i s h  
S c o r p i o n f  i s h  
F l o u n d e r  
F l y i n g  G u r n a r d  
O r a n g e  F i  1  ef i s h  
G r a y  T r i g g e r f i s h  
P l a n e h e a d  F i  l e f i s h  
T r u n k f i  s h  
Smooth T r u n k f i s h  
S c r a w l e d  Cowf i s h  
S e o o t h  P u f f e r  
Web B u r r f i s h  

r i p e d  S u r r f i s h  

BIRDS 

5r~:ary  b i r d s  a r e  n o t  l i s t e d .  a s  many a p p e a r  b o t h  s p r i n g  a n d  f a i l  i n  Kew iers,,. 

MAt.1'4A L S 

H a t ?  Seai 
Hoactcl Seal  
Grzy 5 0 3 1  
Eeiu;a ::hale 

E r e t h i z o n  d o r s a t u n  

P a a o z h i  1 cs  c r n e F i  2 7 ~ '  c2s  
" 5 ' ^ "  t-. L U ~ P ~ T - Z  c r ~  S:ZT? 

Ha i i cr? .2 rEs  nrs : -q . c  
-I - 

Dc i  . r i r , z r t e r y s  iey=.s 



Northern Ki ngf i sh 
Northern P u f f e r  

DECLI::I;:; ZPE.1 i N  tCii JEXEY 

KarSl e4  Salamander 
S p c t t e d  Salamander 
Four-toed Salamander 
Northern S p r i n g  Sal  arnander 
Northern Red Salamander 
E a s t e r n  Spadefoo t  Toad 

Ezs te rn  H o y o s e  Snake 

Red-necked Grebe 
b Yellow-crowned Night Heron 
b Arrizrican B i t t e r n  
b L e ~ s t  B i t t e r n  

Bai rd ' s Sandgi p e r  
Marbled God*;ii ; 
Hudsoni an Godxi t 

b Cczzon Tern 
Razorbi 11 
Dgvekie 

b i;ni g-goor-wi 1 1 
b Leas: F i y c z t c h e r  
b Horned Lark 
b Purp le  V a r t i n  
b 'Ahire-eyed Vireo 
b 5:arSl i n s  Vireo 
b Ye1 io i r -b r lzs ted  C h a t  
b Uoocecl klzrblor 
b Ezscern :qoadowlzrl: 

Ar5ystona ooacum 
A ~ a v s i o m a  rnacui atum 
Hemidactvliuin scu ta tum 

- - 

Gyrinoohi 1 us  ooronyr i  ti c a s  s c r z ? v t ;  t; ZL* .- 
P s e u d o t r i  t o n  r u b t r  r u o e r  
S c z ~ n i o o u s  hol brcoki  hoi b r z z k i  

RE371 LES 

Heterodon 01 a t v r h i  ncs  --. 
BIRDS - 

Podiceos  a r i s e a e n a  
Nyctanassa v i o l  acea  
Botaurus  l e n t i a i n o s u s  
Ixobrycnus e x i i i s  
C a l i d r i s  b a i r a i i  
Limosa fedoa  
L i a o s a  naemas t ica  
S t e r n a  . - h i  rundo 
Alca t o r d a  - -  - -  - -  

A l l e  a i l e  
Caorinu l c u s  v o c i f e r o u s  
Emoi donax mi nimus 1 

Eremoohi l a  a l o e s t r i s  
Procne s u b i s  . .  . 
V l  r e o  a r i  s e u s  
Vireo a i  l v u s  
I c t e r i a  v i r e n s  

S t a t a :  d?si;c?:ion a~zlic6oie t o  
b r scc tn ;  p 3 s ~ l h ; i o n  o n l y .  



Shortf i  n Kako 
Bull Shark 
Tiger  Shark 
Clearnose Skate 
Rousntai 1 S t ingray  
At l an t i c  S t ingray  
Bl untnost S t ingray  
Spiny B u t t e r f l y  Ray 
Smooth Bu t t e r f ly  Ray - 
Bullnost Ray 
Round Herring 
A t l a n t i c  Thread Herring 
S i  1 ver  Anchovy 
Rainbow Smelt 
Br id le  Shiner a 

Ironcolor  Shiner  - 
Bl untnose M i  nnow 
Fourbeard Rockling 
At l an t i c  Cod 
Ocean P o u t  
Spotf in Ki'l i f i s h  
Rough Si lve r s ide  
Threespine St ickleback 
Ninesgine St ickleback 
Shield Darter 
At l an t i c  Ponfret 
S t r iped  Blenny 
Crested Elenny 
Feather B l e ~ n y  
0ar:er Goby 
Higcfin Goby 
Seabxrd  Gocy 
Sharksucker 
White'in Sharksucker 
L i t t l e  Tuna 
C h u b  ,Yackeral 

h 
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Spotted Turtle 
Map Turtle 
Red-bellied Turtle 
Midland Painted Turtl~ 
Five-lined Skink 
Ground Skink 
Queen Snake 
Eastern Smooth Earth Snake 
Northern Black Racer 
Eastern Smooth Green Snake 
Black Rat Snake 
Eastern King Snake· 
Northern Scarlet Snake 
Northern Copperhead 
Eastern Worm Snake 

b Black Duck 
b Ruddy Duck 
b Sharp-shinned Hawk 
b Ki ng Ra i1 

Ye 11 ow Ra il 
b Black Rail 
b American Coot 
b Piping Plover 
b Common Snipe 
b Long-eared 0\·,1 
b Eastern Bluebird 
Log~erhead Shrike 

I 
I 

Water Shre\" 

,I 
-I-

" 

• 
l

'-~----

Smokey Shrew 
Long-tailed Shrew 
Least Shrel,ol 
Hairy-tailed Mole 
Star-nosed r~ole 
Keen r~yotis 
Small-footed Myotis 
Silver-haired Bat 
Eastern Pipistrel 
Hoa ry 8a t 

b = Breeds in flew Jersey 
Status designation applicable to 
breeding population only 

REPTILES 

BIRDS 

MAi·ii·iALS 

F-8 

Clemrilvs auttata 
Graotemvs oeOGraDhica 
Chrvsernvs ruoriventris 
Chrvsemvs Dicta marainata 
Eumeces fasciatus. 
Leiolooisma laterale 
Natrix seotemvittata 
Virginia valeriae 
Colube; constrictor constrictor 
Ooheodrvs vernalis vernalis 
Elaone obsoleta oDsoieta 
Lamorooeitis aetulus aetulus 
Cemoohora coccinea cooei 
Aokistrodon contortrix mokasen 
Carohoohis amoenus amrienus 

. Anas rubri Des 
Oxvura jamaicensi~ 
Accioter oentilis l 

Rallus eleaans 
CoturnicoDs noveboracensis 
Laterallus jamaicensis 
Fulica americana l 
Charadrius melodus 
Caoella oallin2001 
Asio otus 
Sialia sialis 
Lanius ludovicianus 

Sorex palustris 
Sorex fumeus 
Sorexdisoar 
Cryptotis parva 
Parascaloos breweri 
Condvlura cristata 
Mvotis keenii 
Myotis sublatus 
Lasionvcteris noctivaoans 
Pipistrellus subflavus 
Lasiurus cinereus 



I~W'i:'lALS (conti r.ued ) 

Ur;OE:TERr·:Ii;ED SPEC ES H~ i;E~~ JERSEY 

Southe~n Flying Sauirrel 
~larsh Rice Rat 
Deer ~lol!se 
Eastern \~ood Rat 
Southern Bog Lem~ng 
r·leadm.,. Jumpi ng j·jouse 
Woodland Ju~ping Mouse 
Bobca t 

Dense Beaked Whale 
Gulfstream Beaked Whale 
Antillean Beaked Whale 
Truels Beaked Whale 
Cuvierls Beaked Whale 
Pygmy Sperm I·Iha 1 e 
Dwarf Sperm Whale 
Cuvier Dolphin 
Spotted Dolphin 
Striped Dolphin 
Corrmon Dolphin 
Atlantic White-side Dolphin 

lantic Killer Whale 
.dssols Dolphin 
Long-finned Pilot Whale (Blackfish) 
Short-finned Pilot Whale 
Atlantic Harbor Porpoise 
r1inke vJhale 

Glauco~vs volans 
Orv20mvs Dalus:ris 
Peromvscus maniculatus 
NeGto~a floriaana 
Svnaotomvs cooJeri 
Zaous hudsonius 
Naoaeozaous insicnis 
Lynx rufus 

Mesoolodon densirostris 
Mesoolodon gervaisi 
Mesoolodon eurooaeus 
Mesoolodon mirus 
Ziohius cavirostris 
Ko~ia brevice~s 
Koaia simus 
Stenella frontalis 
Stenella olaaioaon 
Stenella coeruleoalba 
Delohinus delohis 
Laoenorhynchus acutus 
Orcinus orca 
Gramous ari seus 
Globiceohala melaena 

. Globiceohala macrorhvncus 
Phocoena phocoena 
Balaenootera acutorostrata 
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