
SITE 22--INDUSTRIAL AREA TANK FARM 

S i t e  Inves t iga t ion  

o Two shallow ground water monitoring wells: 

Well 22GW1 - In  tank farm area. 

Well 22GW2 - Between tank farm and deep water eupply well No. 602 

(Well 22GW3). 

o Deep water supply well No. 602 (Well 22GW3) 

Data Evaluation 

The a n a l y t i c a l  da t a  f o r  S i t e  22 i s  presented i n  Table 2-9, and 

information r e l a t i v e  to  the detected a n a l y t i c a l  parameters is presented 

i n  Table 2-10. A s  shown i n  Table 2-9, extremely high l eve l s  of benzene, 

ethylbenzene, toluene,  and lead were detected i n  Well 22GW1 located a t  

t h e  tank farm. These compounds a r e  fue l  components and fu r the r  document 

t h e  leakage of l a rge  q u a n t i t i e s  of fue l  a t  t h i s  s i t e .  Additionally,  low 

l e v e l s  of 1,2DCLEE and l2DCLP were detected in Well 22GW1. These l e v e l s  

may be a t t r i b u t e d  t o  pos,sible s p i l l a g e  of degreasing so lvents  i n  the 

tank farm area. Well 226132 appears  t o  be f r e e  from contamination, with 

the  exception of a low concentrat ion of ObG ( 1  mg/L). Of extreme 

importance is the  high l eve l  of benzene (380 ug/L) detected in the 

sample co l lec ted  from deep water supply ~ l l  No. 602 (Well 226'133). This 

benzene concentrat ion f a r  exceeds the  10'5 human hea l th  r i s k  l i m i t  

of 6.6 ug/L; t he re fo re ,  the use of t h i s  well should be discontinued 

immediately. In  addi t ion ,  the CCL3F concentrat ion of 3 ug/L detected in 

well  No. 6 (Well 22GW3) exceeds the low5 human hea l th  r i s k  l i m i t  of 

1.9 ug/L. 

Migration P o t e n t i a l  

A l l  a n a l y t i c a l  parameters f o r  Well 22GW 9 were below de tec t ion  l i m i t ,  

except 0&G, and the O&G concentrat ion was only 1 mg/L. S igni f icant  

migrat ion of contaminants i n  the  shallow ground water westward from the 

tank farm has not occurred. Water supply well  No. 602 (Well 22GW3), 

however, contains  de t ec t ab le  l e v e l s  of s i x  organic compounds which may 
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( able 2-9. S i t e  2 2 - - I n d u s t r i a l  A r e a  Tank Farm Sam( ~g Data (Continued, Page 2 of 2) 

D S O J t C T  N A M E  CAMP L C J C 3 V E  
P R O J E C T  HAN4GCR: B O d E Y I G E I S Z L E R  
F I E L D  GQOUP L r 4 D E a :  838 GRFGOHY 

Source: ESE, 1984. 
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T a b l e  2-10. S i t e  2 2 - - I n d u s t r i a l  Area  Tank Farm D a t a  E v a l u a t i o n  

A n a l y t e s ,  D e t e c t e d  R e g u l a t o r y  L i m i t *  V a l u e  ( u g / L ) ,  Samples  Exceed ing  L i m i t  
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be de r ived  from the  tank farm a r e a .  Th i s  may be a t t r i b u t e d  to  hydrau l i c  

connec t ion  of the  producing zone(s)  of we l l  No. 602 wi th  deeper 

contaminated zones a t  the tank farm. The absence of contamination a t  

Well 22GW2 i n d i c a t e s  t h a t  t h e  migra t ion  pathway is deep,  not  shallow. 

Of t h e  s i x  o r g a n i c  compounds d e t e c t e d  a t  supply  we l l  No. 602 

(Well 22GW3), o n l y  benzene and CCL3F exceed a p p l i c a b l e  h e a l t h  

c r i t e r i a / g u i d e l i n e s .  

Recommendations 

Because t h e  f i r s t  round of v e r i f i c a t i o n  sampling and a n a l y s i s  conducted 

a t  S i t e  22 i n d i c a t e d  s i g n i f i c a n t  contaminat ion of deep water supply  wel l  

No. 602, i t  is recommended t h a t  no f u r t h e r  v e r i f i c a t i o n  monitoring be 

performed and t h a t  a  more i n t e n s i v e  c h a r a c t e r i z a t i o n  moni tor ing program 

be developed and implemented. The fol lowing s e c t i o n s  d e s c r i b e  the 

background of the  S i t e  22 i n v e s t i g a t i o n ,  o u t l i n e  the o b j e c t i v e s  of t h e  

proposed 'charac te r iza t ion  moni tor ing program, and d e s c r i b e  the  proposed 

methodology f o r  implementing the C h a r a c t e r i z a t i o n  Study a t  S i t e  22. 

Background--Water q u a l i t y  sampling a t  S i t e  22 conducted by ESE dur ing  

t h e  V e r i f i c a t i o n  Step d e t e c t e d  the  presence of fuel -der ived contaminants 

(benzene,  e thylbenzene,  t o l u e n e ,  and l e a d )  i n  sha l low monitor Well 22GW1 

and deep water  supply  we l l  No. 602. Trace  q u a n t i t i e s  of s e v e r a l  

c h l o r i n a t e d  s o l v e n t s  a l s o  were i d e n t i f i e d .  

In  subsequent  sampling by LANTDIV a t  we l l  No. 602 and o t h e r s ,  the  l e v e l s  

of c h l o r i n a t e d  s o l v e n t s  have inc reased  d r a m a t i c a l l y ,  whereas the  

fuel -der ived contaminants have remained r e l a t i v e l y  c o n s t a n t .  These 

f a c t s  sugges t  t h a t  a  second plume of contaminat ion,  c h a r a c t e r i z e d  by the  

presence of c h l o r i n a t e d  s o l v e n t s ,  has reached wel l  No. 602 subsequent t o  

t h e  V e r i f i c a t i o n  S tep  sampling.  

S e v e r a l  p o t e n t i a l  source  a r e a s  may e x i s t .  The main i n d u s t r i a l  a r e a  is a  

l o g i c a l  source  of s o l v e n t s ,  a l though a s p e c i f i c  source  was not  

i d e n t i f i e d  i n  the I n i t i a l  Assessment Study (IAS) r e p o r t .  



The 'area t o  the west of Holcomb Boulevard and well No. 602 conta ins  a 

d i sposa l  a r ea  u t i l i z e d  by the N a v a l t ~ e s e a r c h  Laboratory. [ I d e n t i f i e d  as 

the  Naval Research Laboratory Dump ( S i t e  19) i n  the IAS report . ]  The 

records  evaluated by the IAS appear to  i nd i ca t e  t h a t  a c t i v i t i e s  

producing the waste ma te r i a l s  disposed of i n  t h i s  a r ea  did not include 

so lven t  use. The d a t a ,  however, i nd i ca t e  t h a t  t h i s  a rea  could be a 

source.  This may be possible  because small ,  unauthorized dumps of waste 

so lven t  could have taken place without any records.  

S i t e  10, the Or ig ina l  Base Dump, was considered as a po t en t i a l  site. 

However, water q u a l i t y  da ta  from well  No. 637, which is located between 

S i t e  10 and the a r ea  i n  which contamination has been i d e n t i f i e d ,  show 

t h a t  well No. 637 does not contain de t ec t ab l e  l e v e l s  of any of the 

ana ly t e s  of concern. 

All proposed Charac te r iza t ion  Step e f f o r t s  w i l l  be confined to  the 

Hadnot Point  i n d u s t r i a l  a rea ,  and to  the area t o  the west of Holcomb 

Boulevard and well No. 602. 

Objectives-The ob jec t ives  of the  Charac te r iza t ion  Step of t he  

i n v e s t i g a t i o n  of S i t e  22 are l i s t e d  below: 

1. Locate source of TCE and other  ch lor ina ted  v o l a t i l e  organic 

compounds detected in deep water supply wel ls  Nos. 601, 602, 

604, end 6 0 9  49s: 637 6 92 
2. Determine concentrat ion of de tec ted  ana ly tes  i n  source a r ea ( s ) ;  

3. Determine hydraul ic  conduct iv i ty  of sediments i n  source a r ea ( s )  

and a t  a f fec ted  wells; and 

4. Determine cont inu i ty  of semi-conf i n ing  bed between water t ab l e  

aqu i f e r  and deep zones y ie ld ing  ground water t o  supply wells. 

Methodology-The observed d i s t r i b u t i o n  of contaminants near the main 

i n d u s t r i a l  a r ea  of Hadnot Point suggests t ha t  severa l  contaminant 



s o u r c e s  may e x i s t .  ESE recommends t h a t  a l l  r e c o r d s  of a c t i v i t i e s  wi th in  

the  i n d u s t r i a l  a r e a  be reviewed wi th  the  fo l lowing  g o a l s :  

1. Document h i s t o r i c a l  usage of a l l  s o l v e n t s  a t  s p e c i f i c  

b u i l d i n g s 1  y a r d s  ; and 

2. Map l o c a t i o n s  of a l l  t a n k s ,  p i t s ,  d r a i n s ,  s t o r a g e  a r e a s ,  

load ing  docks,  o i l  water s e p a r a t o r s ,  and maintenance racks .  

The motor pool on the  sou th  s i d e  of Dogwood S t r e e t  should be included i n  

t h i s  e f f o r t  because of the documented presence of TCE i n  an a d j a c e n t  

s t ream.  I n  a d d i t i o n ,  a  d e t a i l e d  review of t h e  Naval Research Laboratory  

waste d i s p o s a l  a c t i v i t i e s  should be included a l s o  i n  t h i s  s tudy .  

The work product of t h i s  e f f o r t  should be a d e t a i l e d  map of a l l  

p o t e n t i a l  source  a r e a s  w i t h i n  t h e  i n d u s t r i a l  a r e a  and near  . t h e  Naval 

Research Laboratory .  Th i s  map w i l l  be used t o  determine the  o r i e n t a t i o n  

and d e n s i t y  of t h e  g r i d  t o  be u t i l i z e d  dur ing  the proposed s o i l  gas  

i n v e s t i g a t i o n .  

A s o i l  gas  i n v e s t i g a i t o n  is  recommended t o  d e l i n e a t e  the  source  a r e a ( s )  

of observed waste s o l v e n t s .  An excerp t  from a  promotional  document 

produced by Trace r  Research Corporion of Tucson, Arizona,  the  developers  

of  the  s o i l  gas  t echn ique ,  is presented i n  Appendix C. The theory,  

a p p l i c a b i l i t y ,  and b e n e f i t s  of t h i s  t echn ique  a r e  o u t l i n e d  i n  

Appendix C. 

The s o i l  gas  i n v e s t i g a t i o n  should be conducted i n  a grid-work 

d i s t r i b u t i o n  throughout the  main i n d u s t r i a l  a r e a  t o  a t tempt  t o  l o c a t e  

d i s c r e t e  s o u r c e s  (i . e . ,  bur ied  s t o r a g e  t a n k s ,  bulk l i q u i d  d i s p o s a l  

a r e a s ) .  A d d i t i o n a l l y ,  t h e  a r e a  t o  the  w e s t  of wel l  No. 602 should be 

i n v e s t i g a t e d .  The p a t t e r n  of contaminat ion observed i n  supply  wel l  

No. 602 may be produced by a  contaminant source  i n  the  v i c i n i t y  of S i t e  

19 ,  t h e  Naval Research Laboratory  Dump. 
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The p a t t e r n  and dens i ty  of the s o i l  gas i nves t i ga t ion  may be a l t e r ed  a t  

any time t o  respond t o  the  r e a l  time da ta  generated i n  the f i e l d .  The 

r e s u l t s  of the  s o i l  gas i nves t i ga t ion  w i l l  al low accura te  placement of 

ground water monitoring wel l s  which w i l l  be required t o  determine 

concent ra t ions  of contaminants i n  the ground water.  

The r e s u l t s  of the  s o i l  gas i nves t i ga t ion  should cons i s t  of a map 

o u t l i n i n g  source a r ea s  of t he  waste solvents .  The pa t t e rn  of 

contamination revealed by the s o i l  gas accu ra t e ly  follows the pa t t e rn  of 

contamination i n  the  ground water. However, t he re  is  not an es tab l i shed  

c o r r e l a t i o n  between concentrat ion of a compound i n  the s o i l  gas 

(micrograms of ana ly te  per l i t e r  of a i r )  and the concentrat ion of the 

compound i n  the ground water (micrograms per l i t e r  of water).  Because 

of this, and the f a c t  t ha t  appl icab le  environmental regulations/guide- 

l i n e s l c r i t e r i a  a r e  t i e d  t o  concentrat ions of cofiaminants i n  water,  

monitor wel l s  must be i t a l l e d  to .  sample the round water i n  source 

a reas .  4 hj / / B A / L Y ~ * ~  
huh ,' f. r o s / l  

A best-estimate p lo t  of the proposed amnitor wel l  l oca t ions  is shown i n  

Figure 2-1. F ina l  number and placement of these  wel l s  w i l l  depend on 

the  r e s u l t s  of the  s o i l  gas i nves t i ga t ion .  Wells 22GW4 through 22GW7 

a r e  shallow wells which w i l l  form pa i r s  with the deep supply wel ls .  The 

w e l l  p a i r s  w i l l  a l low de l inea t ion  of flow path of contaminants t o  the 

supply wel ls .  These flow paths may be v i a  hor izonta l  shallow ground 

water flow with v e r t i c a l  flow through discontinuous confining beds near 

t he  supply wells, or  hor izonta l  flow of contaminants through deep 

a q u i f e r  zones a f t e r  i n i t i a l  v e r t i c a l  flow of contaminants near a source 

a rea .  

The well  p a i r s  w i l l  a l so  allow aqui fe r  t e s t i n g  t o  quant i fy  the amount of 

confinement of lower aqu i f e r  zones. 

Well 22GW8 i s  a shallow w e l l  i n  the  v i c i n i t y  of the Dogwood S t r e e t  motor 

pool f a c i l i t y ,  which may be the source of TCE observed i n  a nearby 

stream. 

2-41 
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Figure 2-1 
PROPOSED LOCATION OF CHARACTERIZATION STEP MONITORING CONFIRMATION STUDY 

WELLS AT SITE 22--INDUSTRIAL AREA TANK FARM MARINE CORPS BASE 
CAMP LEJEUNE 



Well 22GW9 i s  a ground water 

contamination near an 

p r e l i m i n a r i l y  i d e n t i  f 

Well 22GW10 w i l l  monitor the ground water at the  Naval Research 

Laboratory dump i f  so indicated by the s o i l  gas i nves t i ga t ion .  A l l  new 

monitor wells w i l l  be surveyed t o  a  common v e r t i c a l  datum to  allow 

measurement of ground water l e v e l s  and grad ien ts .  Samples of ground 

water should be co l l ec t ed  from Wells 22GW1 through 22GW3 (water supply 

wel l  No. 602); 22GW4 through 22GW10; and deep water supply wlls 

Nos. 601, 603, an(60-Q and analyzed fo r  the same ana ly tes  t e s t ed  i n  the 

times of contaminants from source a reas  toward s t reams,  r i v e r s ,  or 

w e l l s ,  aqu i f e r  t e s t i n g - G i l l  be performed. 

All monitor wel ls  i n s t a l l e d  during the Charac te r iza t ion  Step w i l l  be 

t e s t ed  by the  s lug test method. This technique w i l l  generate  values of 

ho r i zon ta l  hydraul ic  conduct ivi ty  (permeabi l i ty)  of the aqui fe r  i n  the 

immediate v i c i n i t y  of the well screen. 

Short-duration plmp t e s t s  w i l l  be conducted a t  the well pa i r  loca t ions  

t o  allow q u a n t i f i c a t i o n  of the na ture  of the confining bed. 

Addi t iona l ly ,  the pump tests w i l l  al low ca l cu l a t i on  of t ransmiss iv i ty ,  

which is  the  hydraul ic  conduct ivi ty  of the e n t i r e  s a tu ra t ed  aqui fe r  

thickness .  

These aqui fe r  c o e f f i c i e n t s ,  i n  conjunct ion with measured ground water 

g r ad i en t s ,  w i l l  al low ca l cu l a t i on  o f ' t h e  r a t e ( s )  of movement of ground 

water contaminants. ,- 


