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Max H. Dodson, A s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Ecosystems Pro t e c t i on & Remediat ion
S i t e I D # :
Category of Removal:

AK
C l a s s i c Emergency RemovalFund Lead

I . PURPOSE
The purpose of this A c t i o n Memorandum Amendment is todocument and request approval of a C e i l i n g Increase for theRemoval A c t i o n described herein for the Lockwood Solv en t s i t e( S i t e ) l o ca t ed in Lomond Lane Area, B i l l i n g s , Ye Hows toneCounty, Montana. The original re sponse/removal action wasi n i t i a t e d under t h e On-Scene C o o r d i n a t o r ' s ( O S C ) $250 ,000f u n d i n g authori ty and addre s s ed the need to m i t i g a t e thethreat of hazardous substances including t e trachloroe thylene( P C E ) , t r i ch l o ro e thy l ene ( T C E ) , 1 , 2 - d i c h l o r o e t h y l e n e ( D C E ) ,and vinyl ch lor ide ( V C ) which have been found in r e s id en t ia lwe l l s which are being used for drinking water.
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T h i s Second Removal A c t i o n Amendment at the S i t econtinues to addre s s the ne c e s s i ty for provid ing a permanents o l u t i o n to contaminated drinking water by ex t ending the watermain and connect ing 14 of the homes to the municipal watersystem. The Original A c t i o n Memorandum was requested toprov ide b o t t l e d - w a t e r to d e s i g n a t e d re s idence s; thi s wasamended due to the high cost of p r o v i d i n g b o t t l e d water andbecause contaminant exposure was s t i l l taking p l a c e to ther e s i d e n t s when they showered, washed c l o t h e s , and engaged inother wa t e r-r e la t ed a c t iv i t i e s ( S e e a t tached A c t i o n Memorandumdated 1 / 2 7 / 0 0 - Attachment la) . The c e i l ing increase requestedon 1 / 2 7 / 0 0 was to $ 7 6 1 , 0 0 0 ; however, upon ini t ial interac t ionwith t h e S t a t e , Lockwood W a t e r U s e r ' s A s s o c i a t i o n , a n d t h esubcontractor, it has been de termined that as a result ofu n f o r e s e e n c o m p l e x i t i e s o f interconnect ion, a d d i t i o n a ld i s tanc e to several of the homes, and a d d i t i o n a l labor c o s t s ,the c e i l ing e s t imate for thi s Removal A c t i o n needs to berevised to $ 1 , 2 6 6 , 0 0 0 . In a d d i t i o n to minor cost revisionsat the individual re s idences , new costs r e su l t ed f r o m : 1) Arequirement by th e Lockwood W a t e r U s e r ' s A s s o c i a t i o n that t h ewater main be l ooped to the S i t e (rather than " d e a d - e n d " ) inorder to a l l o w for be t t er c irculat ion. T h i s h a s — d o u b l e d thecost for i n s t a l l a t i o n of the water main. 2) The use of"viton", rather than s t andard , gaske t s is being required, dueto p o t e n t i a l permeation by the contaminants.

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
T h e Lockwood S o l v e n t s i t e ( L S S ) inc lude s severalres idences which have domes t i c w e l l s for drinking water andother domes t i c uses. The in i t ia l Removal A c t i o n ( S e e A t t a c h e dA c t i o n Memorandum dated J u l y 14, 1999 - Attachment 1) a l lowedtemporary provis ion of b o t t l e d water to several residencesthat have w e l l s wi th Perchloroe thene (PCE) contamination abovethe Removal A c t i o n Level (RAL) of 70 par t s per b i l l i o n ( p p b ) .An Amendment (approved on January 27, 2000 - Attachment la)proposed a permanent solution by extending the water main andconnect ing 14 of the homes to the municipal water system.
A . S I T E D E S C R I P T I O N

1. Removal S i t e Evaluation
On May 21, 1999, MDEQ submitted a l e t t e r tot h e Region V I I I Emergency Response Unit ( E P A )reques t ing as s i s tance at the S i t e and provided theanaly t i ca l r e su l t s f r o m th e I n t e g r a t e d Asses sment( I A ) a t t h e S i t e which indica t ed that immediate h e l pwas needed in prov id ing b o t t l e d water at residenceswith contaminated domestic w e l l s ( S e e Act ionMemorandum dated J u l y 14, 1999 - Attachment 1) .MDEQ reported PCE at l ev e l s of 1,900 p p b ,
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t r i ch l oro e th ene ( T C E ) t o 1 5 0 p p b , c i s - d i c h l o r o e t h e n e(DCE) to 590 p p b , t r a n s - d i c h l o r o e t h e n e to 19 p p b ,and v i n y l c h l o r i d e to 190 p p b .

EPA mobil ized i t s S u p e r f u n d TechnicalAsses sment and Response Team (START) to the s i t e toc o l l e c t domes t i c well groundwater s a m p l e s , direct -push ( G e o p r o b e ) groundwater s a m p l e s , and c o l l e c tre s ident ia l air sample s . Concurrent monitor ing -welli n s t a l l a t i o n and soil s a m p l i n g were conducted by theResponse Engineering and A n a l y t i c a l Contract (REAC) .Domest ic w e l l , direct -push Geoprob e , monitoringw e l l , and soil r e su l t s have been summarized inR E A C ' s Fina l Report - V O C Groundwater PlumeD e l i n e a t i o n and P o t e n t i a l Source Area A s s e s s m e n t .Lockwood S o l v e n t S i t e . 1 1 / 2 9 / 9 9 ( A t t a c h m e n t 2 ) . T h esummary of r e su l t s i n d i c a t e d :
a. A Lockwood Lomond Lane area has a VOCplume, comprised mainly of P C E . Breakdownp r o d u c t s - T C E , c i s - l , 2 - D C E , and vinyl ch lor ideare also pre s ent .
b. Groundwater within the i d e n t i f i e d VOC plumehas been impacted by the primary VOCs atconcentrations in excess of F e d e r a l and S t a t edrinking water s tandard s . ( T h e F e d e r a ldrinking water s tandards f o r P C E , T C E , c i s-1,2-D C E , and vinyl ch lor ide are 5 p p b , 5 p p b , 70p p b , and 2 p p b , r e s p e c t i v e l y . ) Much of theplume is above F e d e r a l removal action l e v e l s ,and the plume has an imminent and substantialimpact on several re s ident ia l w e l l s .
c. The release of V O C s to groundwater ise s t imat ed to have occurred a minimum of 10-15years ago, and the volume of the release ise s t imat ed to have been a p p r o x i m a t e l y 200g a l l o n s . F u r t h e r inve s t iga t i on is necessary todetermine the source of VOCs a f f e c t i n g the areagroundwater qual i ty .
d. One re s ident ia l well is impacted by carbont e t r a c h l o r i d e ( C C 1 4 ) a t 5 m i l l i g r a m s per l i t e r

2. Physical Loca t i on and S i t e Charac t er i s t i c s
The S i t e c on s i s t s o f a groundwaterp l u m e / contaminants and its soil sources l o ca t ed inthe Lomond Lane Area in the W e s t % of S e c t i o n 26,T o w n s h i p 1 N o r t h , Range 26 East of Y e l l o w s t o n eCounty - a sec t ion of Lockwood that exi s t s north ofCerise Road, west of K l e n c k Lane, south of theY e l l o w s t o n e River, and east of S a n d y Lane ( S e e
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F i g u r e 1 o f a t ta ched A c t i o n Memorandum for Loca t i onM a p ) . Mos t of the home s /bu s ine s s e s in the S i t e areause groundwater as the ir primary source of drinkingwater.
3. Release or T h r e a t e n e d Release into theE n v i r o n m e n t _ _ o f _ _ a _ _ H a z a r d o u s _ _ S \ ' * > s tance.P o l l u t a n t , or Contaminant

R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 } .
4. NPL S t a t u e
T h i s S i t e i s not on the N a t i o n a l P r i o r i t i e s L i s t .

B. O T H E R ACTIONS TO D A T E
1. Previous Act i on s

R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t - 1 ) . - . . ._ . . . . . . . . ._ . . ._ ._ ._ ._ . . .___
2. Current A c t i o n s

EPA i n i t i a t e d a Removal A c t i o n at the S i t eunder t h e O S C ' s emergency f u n d i n g authori ty - r e f e rt o A t t a c h e d A c t i o n Memorandum dated 7 / 1 4 / 9 9( A t t a c h m e n t 1) . An A l t e r n a t i v e s A n a l y s i s wasprepared in October of 1999 , and an Amended A c t i o nMemorandum was approved on January 27, 2000. A f t e rapproval of the A c t i o n Memorandum Amendment theA l t e r n a t i v e s A n a l y s i s was revisited and cost b id s• were received for extension of the water main andconnections to the munic ipal water system; increasedp r o j e c t e d cost s required the submission of th i sSecond A c t i o n Memorandum Amendment. EPA isd e v e l o p i n g a Work Plan and p r e p a r i n g fori n i t i a t i n g / s u b c o n t r a c t i n g of the connection of 14residences to the municipal water system.
C . S T A T E A N D LOCAL A U T H O R I T I E S ' ROLE

1. S t a t e and Local A c t i o n s to Date
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) .

2. P o t e n t i a l f or Continued S t a t e / L o c a l Response
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) .
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I I I . T H R E A T S T O P U B L I C H E A L T H O R W E L F A R E O R T H E E N V I R O N M E N T ,

A N D S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
The c o n d i t i o n s at the S i t e pre s en t ed a threat to p u b l i ch e a l t h and the environment and met the cri teria for i n i t i a t i n ga Removal A c t i o n under 40 CFR § 3 0 0 . 4 1 5 ( b ) ( 2 ) o f th e NCP.
R e f e r t o A t t a c h e d A c t i o n Memorandum da t ed 7 / 1 4 / 9 9( A t t a c h m e n t 1 ) .

I V . E N D A N G E R M E N T D E T E R M I N A T I O N
Actual or threatened re lease s of hazardous substancesf r o m thi s S i t e , i f not addre s s ed by i m p l e m e n t i n g the RemovalA c t i o n described in this A c t i o n Memorandum, would havepre s en t ed and, until a permanent water source is a t t a i n e d ,continues to present an endangerment to the p u b l i c h e a l t h /w e l f a r e .

V . PROPOSED A C T I O N S A N D E S T I M A T E D C O S T S
A . PROPOSED A C T I O N S

1. Propos ed A c t i o n Des c r ip t i on
E P A ' s Con tra c t o r ( S T A R T ) coordinated a nA l t e r n a t i v e s A n a l y s i s ( U R S Opera t ing S e r v i c e s , I n c . ,START, October 11 , 1999 , - Contract No. 6 8 - W 5 - 0 0 3 1 )[ S e e A t t a c h m e n t 3 ] . T h e action s e l e c t ed a n dapproved in the January 27, 2000, A c t i o n MemorandumAmendment cons i s t ed of e x t end ing the water main andconnect ing 14 of the homes to the municipal watersystem. T h e A l t e r n a t i v e s A n a l y s i s ( A t t a c h m e n t 3 )provide s an e x p l a n a t i o n of the cos t s for the variousa l t e r n a t i v e s ; however, several changes in costneeded to be added to the a l t e rna t iv e s because ofu n f o r e s e e n c o m p l e x i t i e s and l o c a l / S t a t e requirementswhen EPA began d e v e l o p i n g a Work Plan and p r e p a r i n gfor i n i t i a t i n g the connection of the residences tothe municipal water system. Cost a d d i t i o n s for re-evaluat ion inc luded:
a. Conne c t ing to the water main
C o s t s for " l o o p i n g " the water main, using"viton" [ r a t h e r than s t a n d a r d ] g a s k e t s , andother a d d i t i o n a l mi s c e l laneou s cost s which havebeen reviewed in th i s A c t i o n Memorandum wereadded to the t o ta l e s t imated cost of thi sa l t e rna t iv e .
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b. I n s t a l l i n g an air s t r i p p i n g sys tem
Quar t e r ly s a m p l i n g / m o n i t o r i n g ( S t a t e requirement)must be added to this a l t e rna t iv e at a cost ofa p p r o x i m a t e l y $ 6 0 , 0 0 0 per year.
U p o n re-evaluat ion o f th e A l t e r n a t i v e s A n a l y s i s ,w i t h c o n s i d e r a t i o n f o r l o n g - t e r mm a i n t e n a n c e / m o n i t o r i n g , i n c l u d i n g the new cos t s l i s t e dabove, it was de termined that the most f e a s i b l e andcost e f f i c i e n t act ion would s t i l l be to connect the 14homes to the munic ipal water system.

2. Contr i bu t i on to Remedial Per formance
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) .

3. Des c r ip t i on of A l t e r n a t e T e c h n o l o g i e s
U R S Operating Servi c e s , I n c . , S T A R T , conductedan A l t e r n a t i v e s A n a l y s i s for the remediat ion ofhousehold water at the Lockwood S o l v e n t s S i t e ands u b m i t t e d it to EPA on October 11, 1999 ( C o n t r a c tN o . 6 8 - W 5 - 0 0 3 1 } [ S e e Attachment 3 ] .

4. Engineering E v a l u a t i o n / C o s t Analy s i s ( E E / C A )
A cost analysis was prepared with the Alt erna t iv e sA n a l y s i s ( S e e Attachment 3 ) .

5. A p p l i c a b l e or Relevant and A p p r o p r i a t eRequirements ( A R A R s )
R e f e r to A t t a c h e d A c t i o n Memorandum datedJanuary 2 7 , 2000 ( A t t a c h m e n t 2 ) .

6. P r o j e c t S c h e d u l e
The Removal A c t i o n to f u r n i s h b o t t l e d water toa f f e c t e d res idences was i n i t i a t e d on J u l y 13, 1999. AnA l t e r n a t i v e s A n a l y s i s was prepared in October of 1999,and an Amended A c t i o n Memorandum was approved onJanuary 27 , 2000. A f t e r approval o f t h e A c t i o nMemorandum Amendment the A l t e r n a t i v e s A n a l y s i s wasrevi s i t ed and cost bids were received for extension ofthe water main and connections to the municipal watersys t em; increased p r o j e c t e d costs are inc luded in thi sSecond A c t i o n Memorandum Amendment. The analyses andWork Plan have been i n i t i a t e d ; and, if th i s Amendmentis a p p r o v e d , it is a n t i c i p a t e d that the removal actionsw i l l be c o m p l e t e d by Summer of 2000.
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Est imat ed C o s t s
The January 14, 1999, A c t i o n Memorandum authorized aP r o j e c t C e i l i n g o f $41,000 f or th e Removal A c t i o n . Therequested C e i l i n g Increa s e f o r t h e f i r s t A c t i o nMemorandum Amendment is $ 7 2 0 , 0 0 0 , bringing the to ta le s t i m a t e d P r o j e c t C e i l i n g t o $ 7 6 1 , 0 0 0 . T h i s requestedC e i l i n g I n c r e a s e f o r th i s A c t i o n Memorandum Amendmenti s $ 5 0 5 , 0 0 0 , bringing the to tal e s t imated P r o j e c tC e i l i n g t o $ 1 , 2 6 6 , 0 0 0 .

Extramural C o s t s tC o s t - b o t t l e d waterERRS C o s t s
REAC C o s t s
S T A R T C o s t sW a t e r M a i n / M u n i c i p a l
20% C o n t i n g e n c y __
T O T A L E X T R A M U R A L
Intramural C o s t s ;Direct C o s t sI n d i r e c t C o s t s
T O T A L , I N T R A M U R A L
P R O J E C T C E I L I N G

PreviousA c t i o n

$ 33,000$ 32 ,000$ 6 5 , 0 0 0

Propo s edA c t i o n

$$$$$
_$
$

10,20,
30,
50,

470,
116,
6 9 6 ,

000
000
000
000
000
000
000

$391.
$ 84,
$475,

000
000
000

ProposedN e w P r o j e c tC e i l i n g

$ 10,000
$ 20,000$ 30,000$ 50,000$ 861,000
$ 290,000
$1,171,000

$ 30,000$ 30,000
$$$

33,00062,00095,000
$ 761,000 $ 5 0 5 , 0 0 0 $ 1 , 2 6 6 , 0 0 0

V I I . E X P E C T E D C H A N G E I N T E E S I T U A T I O N S H O U L D A C T I O N B E D E L A Y E D O R N O T
T A K E N
If a c t i o n . i s d e layed or not taken at the S i t e , the h e a l t hrisks w i l l continue to be present for the r e s id en t s at the S i t ewho are using the contaminated water for cooking, bathing,washing, e tc .

V I I I . O U T S T A N D I N G P O L I C Y I S S U E S
None



X . R E C O M M E N D A T I O N S
T h i s d e c i s i on document repre s ent s an Amendment to thes e l e c t e d Removal A c t i o n for the Lockwood S o l v e n t S i t e inB i l l i n g s , Y e l l o w s t o n e Coun ty , Montana. T h e s e l e c t ed RemovalA c t i o n Amendment was d ev e l op ed in accordance with C E R C L A , asamended, and is consi s tent with NCP. T h i s de c i s i on is based onthe a d m i n i s t r a t i v e record for th e S i t e .
C o n d i t i o n s a t t h e S i t e meet t h e N C P §300.415 ( b ) ( 2 ) criteriafor a Removal, and I recommend your approval of the propo s edRemoval A c t i o n . The total p r o j e c t c e i l ing is estimated to be$ 1 , 2 6 6 , 0 0 0 and of t h i s , an e s t ima t ed $1,171,000 comes f r o m theRegional r e m o v a l ' a l l o w a n c e r — — - - - - - . . . _ . _ - -

ApproverU3<3Ly^_v V>J7t£LsuA>v^>s______ Date:
M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Ecosystems P r o t e c t i o n and Remediation

Disapprove:________________________ Date:
M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Ecosys tems P r o t e c t i o n and Remediat ion

#1 - A c t i o n Memorandum dated 7 / 1 4 / 9 9#la - Amended A c t i o n Memorandum dated 1 / 2 7 / 0 0#2 - REAC F i n a l Report -Source area Asse s sment - 1 1 / 2 9 / 9 9#3 - START - A l t e r n a t i v e s A n a l y s i s - 1 0 / 1 1 / 9 9#4 - Benson Memorandum#5 - Bussey Memorandum
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R e f : 8EPR-ER
A C T I O N MEMORANDUM JUL I 4 I999
S U B J E C T :

T O :
F R O M :

Documentation of a Removal Act ion at the LockwoodSolven t S i t e in B i l l i n g s , Y e l l o w s t o n e County, Montana,
S i t e F i l e
Pete S t e v e n s o n , On-Emergency Response

T H R O U G H : l l d s t / e v e D . H a w t h o r n , Superv i s orA Emergency Response Unit
Douglas M. S k i e , Director.P r e p a r e d n e s s , Asse s smen

tor

ency Response Prog
Max H. Dodson, A s s i s t a n t Regional Admini s t ra tO f f i c e o f Ecosys t ems Pro t e c t i on & Remediati
S i t e ID#:
Category of Removal:

AK
C l a s s i c Emergency RemovalFund Lead

I . PURPOSE
The purpos e of this Act i on Memorandum is to document theRemoval A c t i o n described herein for the Lockwood Solven t s i te( S i t e ) l o ca t ed in Lomond Lane Area, B i l l i n g s , Y e l l o w s t o n eCounty, Montana. The response was ini t iated under the On-Scene C o o r d i n a t o r ' s ( O S C ) $250 ,000 f u n d i n g authority a n daddres s ed the need to m i t i g a t e the threat oft e t r a c h l o r o e t h y l e n e ( P C E ) , t r i c h l o r o e t h y l e n e ( T C E ) ,d i ch l o ro e thy l ene (DCE), and vinyl chloride (VC) which were.found in r e s i d e n t i a l / b u s i n e s s w e l l s which are being used fordrinking water.
C o n d i t i o n s e x i s t ing at the S i t e pre s ented an endangermentto human h e a l t h and the environment and met the criteria fori n i t i a t i n g a Removal Act i on under 40 CFR, S e c t i o n3 0 0 . 4 1 5 ( b ) ( 2 ) o f t h e N a t i o n a l Cont ingency Plan ( N C P ) . T h eactions di s cus s ed in this memorandum are an t i c i pa t ed torequire l e s s than 12 months and two m i l l i o n d o l l a r s toc o m p l e t e .
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Based :;_pn_. the nature of the S i t e condit ions and-resppnseTthere are no n a t i o n a l l y s i g n i f i c a n t or pre c edent- s e t t ingissues a s soc ia t ed with this Removal A c t i o n .

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
T h e Lockwood S o l v e n t s i t e ( L S S ) consi s t s o f severalr e s i d e n c e s / b u s i n e s s e s which have domes t i c w e l l s for drinkingwater and other domes t i c uses. The contamination was reportedto EPA by the Montana Department of Environmental Qual i ty(MDEQ) , and it requested emergency removal assis tance toprovide a l t e rna t e water, control of the sources of groundwater.contamination, and groundwater monitoring at the S i t e .

A . S I T E D E S C R I P T I O N
1. RCTIOV&I S i t s Evaluat ion

On May 21, 1999, MDEQ submitted a l e t t e r to tothe Region VIII Emergency Response Unit (EPA)reques t ing ass i s tance at the S i t e and provided theanalyt i ca l r e su l t s f r o m the I n t e g r a t e d Asses sment(IA) at th e S i t e which indicated that immediate h e l pwas needed in provid ing b o t t l e d water at tenl o ca t i on s with contaminated domes t i c w e l l s ( S e eLaboratory A n a l y t i c Data f r o m DEQ Contract #460007-Attachment 1) . The laboratory r e su l t s indicatedthat the w e l l s were contaminated with 1 or morev o l a t i l e organic compounds (VOC) above the maximumconcentration level (MCL) as determined by theMontana water quality standards commonly known asWQB-7 s tandards .
2. Physical Loca t ion and S i t e Charac t er i s t i c s

The S i t e is a r e s i d en t ia l / bu s in e s s sectionl o c a t e d in the Lomond Lane Area in the Wes t ^ ofS e c t i o n 26, T o w n s h i p 1 N o r t h , Range 26 East ofY e l l o w s t o n e County - a section of Lockwood thatex i s t s north of Cerise Road, west of K l e n c k Lane,south of the Y e l l o w s t o n e River, and east of SandyLane ( S e e F i g u r e 1 - Locat ion M a p ) . Most of thehome s /bu s ine s s e s in the LSS area use groundwater astheir primary source of drinking water.
3. Release or Threa t ened Release into the

P o l l u t a n t , or Contaminant
T e t r a c h l o r o e t h y l e n e ( a l s o r e f err ed to asp e r ch l oro e thy l ene ) [PCE] has been found to produceliver cancer in laboratory animals when administeredo r a l l y , as well as renal t o x i c i t y and h epa to t ox i c i ty



f_oJl iQwing_j:hron i i c inhalat ion ^exposures>:: PCE:C E R C L A hazardous substance and o f t e n r e su l t s inbreakdown p r o d u c t s o f t r i c h l o r o t h y l e n e ( T C E ) ,d i c h l o t o e t h y l e n e ( D C E ) , a n d vinyl ch lor ide ( V C ) .For e xampl e , in environments deprived of oxygen, PCEwi l l breakdown to T C E , which wi l l then become DCE.DCE will then breakdown f u r t h e r and become VC. Thedata c o l l e c t e d by the IA indicated e l evated l eve l sof TCE and its breakdown p r o d u c t s existed throughoutt h e S i t e .
PCE is commonly used in dry c l eaning, withminor use in industrial metal cleaning anddegrea s ing . TCE is commonly used for degrea s ingmetal parts . DCE is an intermediate chemical andis u t i l i z e d in the produc t i on of so lvent s . Vinylchloride is used to make polyvinyl chloridep r o d u c t s , in c lud ing p i p e s , wire, and automobileu p h o l s t e r y . PCE and TCE are n o n - f l a m m a b l e , whileDCE and VC are f l a m m a b l e . T h e y all evaporateea s i ly and are heavier then water. S h o r t - t e r mexposure to high l eve l s of any or all of thesechemicals can cause d i z z i n e s s , vomit ing, stomachpain , headaches, s l e e p i n e s s , and nausea. P C E ,T C E , and DCE are p o s s i b l e human carcinogens, andvinyl chloride is a known human carcinogen.

The S t a t e of Montana has adopted numericwater qua l i ty s tandards for s u r f a c e water andgroundwater, commonly known as WQB-7 standards.S t a n d a r d s are l i s t e d in units of micrograms perl i t e r or part s per b i l l i o n ( p p b ) . The f o l l o w i n gt a b l e shows the WQB-7 groundwater, highestgroundwater concentration at the LSS, the highestrecorded concentration in a private well at theLSS for each main contaminant of concern, and theRemoval A c t i o n Level s:

Chemical

PCE
T C E
DCE ( c i a / t r a n s )
Vinyl Chlor ide
Carbon t*trachlorid«

WQB-7
Standard

<Ppb)
5.0
5.0

70.0
0.15
5.0

Highe s t RecordedLSS GroundwaterConcentration ( p p b )

4,279
3,770

15,200
415

12

Highes t Recorded LSSVeil WaterConcentration ( p p b )

1,900
150
590
190

12

RemovalActionLevel
( P l t o ) *
70

300
400/600

2
30

* 9 / 2 2 / 9 4 - Removal Action Level Updat e from Deborah X. Dietrich, Director - EPA EmergencyResponse Division.

4. NPL S t a t u e
T h i s S i t e is not on the Nat i ona l Priori t i e s L i s t .



B. O T E E R _ A C T I O N S - T O _ D A T E . . _^:._____
1. Previous A c t i o n s

No previous actions have been p e r f o r m e d atthi s S i t e .
2. Current Act i on s
EPA has in i t i a t ed a Removal A c t i o n at the S i t eunder t h e O S C ' s emergency f u n d i n g authority. T h e O S Creviewed the sample r e su l t s , consulted the sites i t u a t i o n with EPA t o x i c o l o g i s t s and di s cus s ed theseriousness of the s i t ua t i on with MDEQ; b o t t l e d waterhas been t e m p o r a r i l y s u p p l i e d by MDEQ to 10 of theresidences which were using domest ic water which wasover the WQB-7 s tandards .

The immediate actions taken were e f f e c t i v e inl i m i t i n g exposure to the hazardous substances att h e S i t e .
C . S T A T E A N D LOCAL A U T H O R I T I E S ' ROLE

1. S t a t e and Local Act ions to Date
MDEQ requested EPA as s i s tance and sent b i l l sfor b o t t l e d water to EPA for payment by 7 / 1 8 / 9 9 .C o u n t y / S t a t e o f f i c i a l s are aware of and involvedin the Removal Act i on .

2. P o t e n t i a l f or Continued S t a t e / L o c a l Response
An inve s t iga t ion is currently underway byMDEQ and EPA to v e r i f y the plume locat ion andsource of contamination.

I I I . T H R E A T S T O P U B L I C H E A L T H O R W E L F A R E O R T H E E N V I R O N M E N T ,
A N D S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
The conditions at the S i t e presented a threat to publ i ch e a l t h and the environment and met the criteria fori n i t i a t i n g a Removal A c t i o n under 40 CFR § 3 0 0 . 4 1 5 ( b ) ( 2 ) oft h e N C P .
A. T h r e a t s t o Pub l i c H e a l t h or W e l f a r e

T h e f o l l o w i n g f a c t o r s f r o m § 3 0 0 . 4 1 5 ( b ) ( 2 ) o f t h eN C P f o r m t h e basis f o r E P A ' s determination o f t h ethreat present and the a p p r o p r i a t e action to be taken:
(i) Actual or p o t e n t i a l exposure to hazardoussubstances by nearby p o p u l a t i o n s .



- ( i i ) - water s u p p l i e s or sensitive ecosystems; and
( v i i i ) Other s i t u a t i o n s or f a c t o r s that may posethreats to pub l i c h ea l th or w e l f a r e or theenvironment ( h i g h concentrations o f P C E , T C E ,D C E , and VC.

B. T h r e a t s to the Environment
S p e c i f i c threats to w i l d l i f e and p l a n t s have notbeen evaluated at thi s time. It is uncertain whetherw i l d l i f e in the surrounding habi ta t s is currently beingadversely a f f e c t e d by the contaminants present on oro f f - s i t e .

I V . E N D A N G E R M E N T D E T E R M I N A T I O N
Actual or threatened releases of hazardous substancesf r o m thi s S i t e , i f not addre s s ed by imp l emen t ing the RemovalA c t i o n described in this A c t i o n Memorandum, would havepresented an endangerment to the publ i c h ea l th / w e l f a r e .

V . PROPOSED A C T I O N S A N D E S T I M A T E D C O S T S
A . PROPOSED A C T I O N S

1. Proposed A c t i o n Des c r ip t i on
The Removal Act ion at the S i t e has beenconducted to respond to the contamination ofdrinking water f r o m domes t i c w e l l s . P r e s e n t l y theRemoval Act i on level s for PCE have been exceededin 8 r e s ident ia l w e l l s . S i n c e Removal A c t i o nl ev e l s have not been exceeded at f o u r of the 10residences where MDEQ is providing b o t t l e d water,these f o u r residences wi l l not be provided waterunder thi s Removal A c t i o n . In a d d i t i o n , twohomes, where PCE is greater than the RemovalA c t i o n Leve l , have cisterns and are currentlys u p p l i e d with adequate clean water. T h u s , in thispart i cu lar Removal Act ion , EPA will provideb o t t l e d water to 6 residences. EPA t o x i c o l o g i s t sare a l so reviewing the i n f o r m a t i o n for the S i t e .T h i s e xp ed i t ed action was necessary to protect there s ident s f r o m inge s t ion exposure. T h e r e f o r e ,b o t t l e d water is t e m p o r a r i l y being prov id ed , untilsuch time that an alternative water s u p p l y can beprovided or the source of contamination can bei d e n t i f i e d . In the f u t u r e it w i l l be necessary tof u r t h e r sample , evaluate, and respond to apo t en t ia l plume of contamination in thew e l l s / w a t e r a t the S i t e . A d d i t i o n a l s a m p l e s wil l



be e v a l u a t e d — t o determine the location 6^line ..._p l u m e , and to see if recovery of contaminants isp o s s i b l e . An Amended A c t i o n Memorandum may benecessary in order to remove the source ofcontamination a n d / o r provide a permanent s o lu t i onfor whole-house water use.
2. Contribut ion to Remedial Performance

The Removal Action will not a f f e c t any fu tur eRemedial A c t i o n on the S i t e .
3. D e s c r i p t i o n of A l t e r n a t e T e c h n o l o g i e s

N/A at thi s time.
4. Engineering E v a l u a t i o n / C o s t A n a l y s i s (EE/CA)

T h i s Removal Act ion is c las s i c emergency andrequired immediate act ion; t h e r e f o r e , an E E / C A isnot required.
5. A p p l i c a b l e or Relevant and A p p r o p r i a t eRecruireinents (ARARs)

Because thi s action is c la s s i c emergency allF e d e r a l and S t a t e ARARs have not been i d e n t i f i e dat thi s time.
6. P r o j e c t S c h e d u l e

T h i s Removal Act ion was ini t iated on J u l y 13,1999. It is a n t i c i p a t e d that the removal actionswill be comple t ed during F Y 9 9 .
B. E S T I M A T E D C O S T S
Extramural Regional Allowance C o s t s ;
Cost for b o t t l e d water $10,000ERRS $20,00020% Contingency $ 6.000
T O T A L E X T R A M U R A L C O S T S $ 3 6 , 0 0 0
Intramural C o s t s tIntramural Direct C o s t s $ 3,000Intramural Indirec t Cos t s $ 2.000
T O T A L I N T R A M U R A L C O S T S $ 5,000
T O T A L : REMOVAL P R O J E C T C E I L I N G : $41,000



. . EXPECTED. C H A N G E J N , J T E E _ S I T U A T I O N SHOULD^ ACTION^BE__,
D E L A Y E D OR NOT TAKEN
If ac t ion had been d e layed or not taken at the S i t e ,the h ea l th risks would have increased to ther e s i d e n t s / b u s i n e s s e s at the S i t e who were dr inking thecontaminated water and/or using it for cooking, bathing,washing, etc.

V I I . O U T S T A N D I N G P O L I C Y I S S U E S
None

V I I I . E N F O R C E M E N T
P o t e n t i a l enforcement actions wil l be reviewed todetermine if there is a r e spon s i b l e par ty for thecontamination and/or plume.

X . R E C O M M E N D A T I O N S
T h i s dec i s ion document represent s the s e l e c t ed RemovalA c t i o n for the Lockwood Solvent S i t e in B i l l i n g s ,Y e l l o w s t o n e County, Montana. The s e l e c t ed Removal A c t i o nwas developed in accordance with C E R C L A , as amended, and iscons i s t ent with NCP. T h i s deci s ion is based on theadministrative record for the S i t e .
Condi t ions at the S i t e meet the NCP §300.415 (b) (2)cri t er ia for a Removal, and I u t i l i z e d the $250 ,000Emergency Removal A c t i o n f u n d i n g authority d e l e g a t e d toRegion V I I I O S C s t o authorize f u n d i n g f o r thi s RemovalA c t i o n . The total p r o j e c t c e i l ing is e s t imated to be$41,000 and of t h i s , an e s t imated $ 3 6 , 0 0 0 comes f r o m theRegional removal al lowance .

On-Scene Coordinator Date

A t t a c h m e n t s :
Attachment 1 - Laboratory A n a l y s i s DataF i g u r e 1 - S i t e Location Map
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

REGION 8
999 18™ S T R E E T - SUITE 500

JAN 2 T 2000
R e f : 8 E P R - E R

A C T I O N MEMORANDUM A M E N D M E N T

SUBJECT: Request for an Amendment to the C l a s s i c EmergencyRemoval A c t i o n at the Lockwood Solven t S i t e inB i l l i n g s , Y e l l o w s t o n e County, Montana. A C T I O N
MEMORANDUM A M E N D M E N T

FROM: Pete Stevenson, On-SceneEmergency Response TJ
THROUGH: Steve D. Hawthorn, Supervi sorEmergency Response Unit

Dougla s M. S k i e , Direc torP r e p a r e d n e s s , Asse s smentPrograms
Max H. Dodson, Ass i s t an t Regional Admini s t ra torO f f i c e o f Ecosystems Protec t ion & Remediation
S i t e ID#:
C a t e g o r y of Removal:

AK
C l a s s i c Emergency RemovalFund Lead

PURPOSE
The purpose of this Act ion Memorandum Amendment is todocument and request approval of a 12-month Exemption, C e i l i n gIncrea s e , and M o d i f i c a t i o n of the Proposed Act ion for theRemoval A c t i o n described herein for the Lockwood Solvent site( S i t e ) l o ca t ed in Lomond Lane Area, B i l l i n g s , Y e l l o w s t o n eCounty , Montana. The original r e spons e /r emoval action wasi n i t i a t e d under t h e On-Scene C o o r d i n a t o r ' s ( O S C ) $ 2 5 0 , 0 0 0f u n d i n g au thor i ty and addres s ed the need to m i t i g a t e thethreat of hazardous substances inc luding t e t rach loroe thyl ene( P C E ) , t r i ch loroe thyl ene ( T C E ) , 1 ,2-d i ch l oro e thy l ene ( D C E ) ,and vinyl chloride (VC) which have been found in re s ident ialw e l l s which are being used for drinking water.

td on Recycled Paper



The Removal Act i on Amendment at the S i t e , in c lud ing the12-month ex empt ion, c e i l i n g increase, and m o d i f i c a t i o nde s cr ib ed herein, continues t o s a t i s f y the criteria forRemoval A c t i o n s under S e c t i o n 300.415 ( b ) ( 2 ) o f t h e N a t i o n a lC o n t i n g e n c y P l a n ( N C P ) . T h i s request meets t h e emergencycri t er ia for exempt ion f r o m the s t a tu t o ry l imi t s on RemovalA c t i o n s and is necessary because cont inuing the currentprocedure of prov id ing b o t t l e d - w a t e r to de s ignated residencesis u n a c c e p t a b l e due to its high co s t , and because contaminantexposure is s t i l l taking p l a c e to the r e s ident s when theyshower, wash c l o t h e s , and engage in other wa t e r-r e la t eda c t i v i t i e s .
Based on the nature of the S i t e condi t ions and re sponse ,there are no na t i ona l ly s i g n i f i c a n t or p r e c e d e n t - s e t t i n gissues a s so c ia t ed with th i s Removal A c t i o n .

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
T h e Lockwood Solven t s i t e ( L S S ) includes severalres idences which have domes t i c w e l l s for drinking water andother d o m e s t i c uses. The ini t ia l Removal A c t i o n ( S e e A t t a c h e dA c t i o n Memorandum dated Juiy^ 14 ,r~1999—*-Attachment 1) al lowedtemporary provi s ion of b o t t l e d water to several residencesthat have w e l l s wi th Perch loroe thene ( P C E ) contamination abovethe Removal A c t i o n Level (RAL) of 70 par t s per b i l l i o n ( p p b ) .

A . S I T E D E S C R I P T I O N
1. Removal S i t e Evaluation

On May 21, 1999, MDEQ submitted a l e t t e r to tot h e Region V I I I Emergency Response Unit ( E P A )reques t ing a s s i s tance at the S i t e and provided thea n a l y t i c a l r e s u l t s f r o m th e I n t e g r a t e d Asses sment( I A ) a t t h e S i t e which ind i ca t ed that immediate h e l pwas needed in providing b o t t l e d water at residenceswith contaminated dome s t i c w e l l s ( S e e Act i onMemorandum dated J u l y 14, 1999 - Attachment 1) .MDEQ repor t ed PCE at l ev e l s of 1,900 p p b ,t r i c h l o r o e t h e n e ( T C E ) t o 1 5 0 p p b , c i s -d i ch l oro e th ene(DCE) to 590 p p b , t ran s-d i ch l oro e th ene to 19 p p b ,and v i n y l c h l o r i d e to 190 p p b .
EPA mobi l ized i t s S u p e r f u n d Technica lAsse s sment and Response Team (START) to the s i t e toc o l l e c t domes t i c well groundwater s a m p l e s , d irec t-push ( G e o p r o b e ) groundwater s a m p l e s , and c o l l e c tre s ident ia l air s a m p l e s . Concurrent monitoring-welli n s t a l l a t i o n and soil s a m p l i n g were conducted by theResponse Engineering and Analyt i ca l Contract (REAC) .



Domest i c w e l l , d i r e c t - p u s h Geoprob e , monitoringw e l l , and soil r e su l t s have been summarized inR E A C ' s F i n a l Report - V O C Groundwater PlumeDel inea t i on and P o t e n t i a l Source Area Asse s sment .Lockwood S o l v e n t S i t e . 1 1 / 2 9 / 9 9 ( A t t a c h m e n t 2 ) . T h esummary of r e su l t s indicate s:
a. A Lockwood Lomond Lane area has a VOCp l u m e , comprised mainly of P C E . Breakdownproduc t s - T C E , c i s - l , 2 - D C E , and vinyl chlorideare al so pre s ent .
b. Groundwater wi thin the i d e n t i f i e d VOC plumehas been impacted by the primary VOCs atconcentrat ions in excess of F e d e r a l and S t a t edr inking water s t andard s . ( T h e F e d e r a ldr ink ing water s tandards f o r P C E , T C E , c i s-1 ,2-D C E , and vinyl ch l or id e are 5 p p b , 5 p p b , 70p p b , and 2 p p b , r e s p e c t i v e l y . ) Much of theplume is above F e d e r a l removal action l e v e l s ,and the plume has an imminent and sub s tant ia limpact on several re s ident ial w e l l s .
c. The release of V O C s to groundwater ise s t imat ed to have occurred a minimum of 10-15years ago, and the volume of the release ise s t imat ed to have been a p p r o x i m a t e l y 200g a l l o n s . F u r t h e r i n v e s t i g a t i o n is necessary todetermine the source of VOCs a f f e c t i n g the areagroundwater q u a l i t y .
d. One r e s i d e n t i a l well is impac t ed by carbonte t rach lor ide ( C C 1 4 ) at 5 m i l l i g r a m s per l i t e r< / * g / L )

2. Phys i ca l Loca t i on and S i t e Charac t e r i s t i c s
The S i t e cons i s t s o f a groundwaterp l u m e / c o n t a m i n a n t s and its soil sources located inthe Lomond Lane Area in the W e s t % of S e c t i o n 26,T o w n s h i p 1 N o r t h , Range 26 East of Y e l l o w s t o n eCounty - a s ec t ion of Lockwood that exi s t s north ofCerise Road, west of K l e n c k Lane, south of theY e l l o w s t o n e River, and east of S a n d y Lane ( S e eF i g u r e 1 o f a t ta ched A c t i o n Memorandum for Locat ionM a p ) . Most of the home s /bu s ine s s e s in the S i t e areause groundwater as their primary source of drinkingwater.

3. Releas e or T h r e a t e n e d Release into theEnvironment of a H a z a r d o u s Subs tance .P o l l u t a n t , or Contaminant
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) .



4. NPL S t a t u s
T h i s S i t e i s not on the N a t i o n a l P r i o r i t i e s L i s t .

B . O T H E R A C T I O N S T O D A T E
1. Previous A c t i o n s

R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) .
2. Current A c t i o n s

EPA has i n i t i a t e d a Removal A c t i o n at the S i t eunder t h e O S C ' s emergency f u n d i n g au thor i ty - r e f e rt o A t t a c h e d A c t i o n Memorandum dated 7 / 1 4 / 9 9( A t t a c h m e n t 1 } .
C . S T A T E A N D LOCAL A U T H O R I T I E S ' ROLE

1. S t a t e and. Local A c t i o n s to Date
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 ) . . . . _ . . . . . _ . . . .

2 . P o t e n t i a l f o r Cont inued S t a t e / L o c a l Response
R e f e r t o A t t a c h e d A c t i o n Memorandum dated7 / 1 4 / 9 9 ( A t t a c h m e n t 1 } .

I I I . T H R E A T S T O P U B L I C H E A L T H O R W E L F A R E O R T H E E N V I R O N M E N T ,
A N D S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
The c o n d i t i o n s at the S i t e pre s en t ed a threat to p u b l i ch e a l t h and the environment and met the cri teria for i n i t i a t i n ga Removal A c t i o n under 40 CFR §300.415 (b) (2) o f t h e N C P .
A. T h r e a t s t o P u b l i c H e a l t h or W e l f a r e

T h e f o l l o w i n g f a c t o r s f r o m § 3 0 0 . 4 1 5 ( b ) ( 2 ) o ft h e N C P f o r m t h e basis f o r E P A ' s d e t e rmina t i on o f t h ethreat present and the a p p r o p r i a t e act ion to be taken:
(i) Actua l o r p o t e n t i a l exposure t o hazardoussubstances by nearby p o p u l a t i o n s ;
( i i ) Actua l o r p o t e n t i a l contamination o fdr ink ing water s u p p l i e s or sensitiveecosys tems; and
( i i i ) Other s i t u a t i o n s or f a c t o r s that may posethr ea t s to p u b l i c h e a l t h or w e l f a r e or theenvironment ( h i g h concentrations o f P C E ,T C E , D C E , a n d V C .



B. T h r e a t s to the Environment
R e f e r t o A t t a c h e d A c t i o n Memorandum dated 7 / 1 4 / 9 9( A t t a c h m e n t 1 ) .

I V . E N D A N G E R M E N T D E T E R M I N A T I O N
Actua l or threa t ened re lease s of hazardous substancesf r o m thi s S i t e , if not addre s s ed by implement ing the RemovalA c t i o n de s cr ibed in th i s A c t i o n Memorandum, would havepre s en t ed and, until a permanent water source is a t t a i n e d ,continues to present an endangerment to the p u b l i c h e a l t h /w e l f a r e .

V . E X E M P T I O N FROM S T A T U T O R Y L I M I T S
A. Emergency and Cons i s t en cy Exemption:

1. S i t e c ondi t i on s meet the cr i teria set f o r t h inCERCLA §104 (c) (1) (A) . There i s an immediate risk top u b l i c h e a l t h or w e l f a r e and the environment as aresult of the threat of t e t rach loro e thy l ene ,t r i c h l o r o e t h y l e n e , d i c h l o r o e t h y l e n e , carbont e t r a c h l o r i d e , and vinyl ch lor ide which have beenf o u n d in r e s i d e n t i a l w e l l s which are being used fordr ink ing water. The threat s to p u b l i c h e a l t h orw e l f a r e and the environment that are prevalent onthi s S i t e are e x p l a i n e d in more d e t a i l in theat tached A c t i o n Memoranda dated J u l y 14, 1999, andA t t a c h m e n t 4 - Benson Memorandum.
2. C o n t i n u e d r e sponse a c t i on s are required toprev en t , l i m i t , or m i t i g a t e an emergency; t h e r e f o r e ,it is necessary to request a c e i l i n g increase,m o d i f i c a t i o n of s c op e , and 12-month exemption.Cont inuing the current procedure of providingb o t t l e d - w a t e r to d e s i g n a t e d residences isunaccep tab l e due to its high cos t , and b o t t l e d waterdoes not addre s s all avenues of exposure - mostn o t a b l y , exposure through i n h a l a t i o n / i n g e s t i o n as aresult of showering, washing c l o t h e s , cooking, andother w a t e r - r e l a t e d a c t i v i t i e s . T h i s A c t i o nMemorandum Amendment propo s e s a permanent solutionby e x t e n d i n g the water main and connect ing 14 of thehomes to the municipal water system:
If thi s request f o r a m o d i f i c a t i o n o f action,c e i l i n g increase, and 12-month exempt ion is notg r a n t e d , c h i l d r e n , as well as a d u l t s l iv ing at theS i t e , w i l l continue to be exposed to p o t e n t i a l l ydangerous l e v e l s o f t e t r a c h l o r o e t h y l e n e ,t r i c h l o r o e t h y l e n e , d i c h l o r o e t h y l e n e , carbont e t r a c h l o r i d e , and vinyl c h l o r i d e which have been



f o u n d in r e s i d e n t i a l w e l l s which are being used ford r i n k i n g water.
3. A s s i s t a n c e f r o m other government agencies isnot a n t i c i p a t e d on a t i m e l y basis because neitherthe S t a t e nor the County have the f u n d s / c a p a b i l i t yto take any actions at the S i t e . Consequently, thet i m e l y c o m p l e t i o n of t h i s Removal A c t i o n can only bea c c o m p l i s h e d i f th i s A c t i o n Memorandum Exempt ion i sapproved .

V I . PROPOSED A C T I O N S A N D E S T I M A T E D C O S T S
A . P R O P O S E D A C T I O N S

1. P r o p o s e d A c t i o n D e s c r i p t i o n
E P A ' s Contrac t or ( S T A R T ) h a s coordinated a nA l t e r n a t i v e s A n a l y s i s and the ac t ion which has beens e l e c t e d by EPA for th i s amendment propo sa l consi s t sof e x t e n d i n g the water main and connect ing 14 of thehomes to the munic ipal water system:

11 homes > 70 ppb of PCE1 home > 5 ppb of Carbon T e t r a c h l o r i d e2 homes with imminent endangerment due tobeing near the downgradient p lume. (As l i g h t s h i f t in the d irec t ion of the plumew i l l send PCE volumes in these w e l l s to>70 m g / L . See A t t a c h m e n t 5 - BusseyMemorandum.)
2. C o n t r i b u t i o n to Remedial Per f ormance

The p r o p o s e d ac t ions wi l l not adverse ly impactany f u t u r e Remedial A c t i o n s and for the 14re s idence s it may c o n s t i t u t e most of the RemedialA c t i o n . T h e r e has been an e f f o r t toward coordinationbetween the Pre- R e m e d i a l , R e m e d i a l , and RemovalPrograms to f u l l y addre s s p u b l i c h e a l t h concerns ina t i m e l y and cost e f f e c t i v e manner. The S i t e wil l bes ubmi t t ed f or p o t e n t i a l Remedial l i s t i n g , bu t th i sRemoval A c t i o n w i l l be conducted as per NCP§ 3 0 0 . 4 1 5 ( d ) .
3. D e s c r i p t i o n o f A l t e r n a t e T e c h n o l o g i e s

U R S O p e r a t i n g S e r v i c e s , I n c . , S T A R T , conductedan A l t e r n a t i v e s A n a l y s i s for the remediation ofhousehold water at the Lockwood S o l v e n t s S i t e andsubmi t t ed it to EPA on October 11, 1999 (Contrac tN o . 6 8 - W 5 - 0 0 3 1 ) [ S e e A t t a c h m e n t 3 ] . Cost analysesand ra t ing s were pr epared for 4 a l t e rna t iv e s :



> No act ion ( c o n t i n u e wi th b o t t l e d w a t e r ) ;
*• W h o l e house air s t r i p p i n g ;
»• W h o l e house carbon f i l t e r i n g ; and
*• C o n n e c t i n g the a f f e c t e d homes to the municipalwater s u p p l y .
4 . Engineer ing E v a l u a t i o n / C o s t A n a l y s i s ( E E / C A )

A cost a n a l y s i s was prepared with the A l t e r n a t i v e sA n a l y s i s ( S e e A t t a c h m e n t 3 ) . A f u l l E E / C A h a s n o t beenp e r f o r m e d , however b/c as provided in S e c t i o n 300.415(b) (4) , a p l a n n i n g per iod of at l eas t 6 months does notexist due to the ex igencie s at the s i t e .
5. A p p l i c a b l e or Relevant and A p p r o p r i a t eRequirements ( A R A R s )

Because th i s ac t ion is a c la s s i c emergency not allF e d e r a l and S t a t e ARARs have been i d e n t i f i e d at thi st ime. EPA has requested a l i s t of ARARS f r o m the S t a t eand i n i t i a l F e d e r a l ARARs are:
a. Clean W a t e r Act (33 USC S e c t i o n s 1341 and1 3 4 4 ) . C l e a n W a t e r A c t ( 4 0 C F R Part 2 3 0 ) .b . S a f e Drinking W a t e r A c t ( 4 2 U S C S e c t i o n3 0 0 t g ] ; 4 0 C F R Part 1 4 1 Subpar t B ) .

6. P r o j e c t S c h e d u l e
The Removal A c t i o n to f u r n i s h b o t t l e d water toa f f e c t e d re s idences was i n i t i a t e d on J u l y 13, 1999. Inp r e p a r a t i o n for submiss ion o f th i s Amendment , severalcompanies were con tac t ed for i n f o r m a t i o n l e a d i n g to anA l t e r n a t i v e s A n a l y s i s . A f t e r approval o f th i s A c t i o nMemorandum Amendment it w i l l be necessary to revisitthe A l t e r n a t i v e s A n a l y s i s and receive cost b id s forex tens ion of the water main and connections to themunic ipal water system. It i s a n t i c i p a t e d thatanalyse s and Work P l a n can be c o m p l e t e d in early 2000,and the removal actions wi l l be c ompl e t ed during S p r i n gof 2000.



7. E s t i m a t e d C o s t s
The J a n u a r y 14, 1 9 9 9 , A c t i o n Memorandum authorized aP r o j e c t C e i l i n g o f $41,000 for th e Removal Act i on . Therequested C e i l i n g I n c r e a s e f o r th i s A c t i o n Memorandumi s $ 7 2 0 , 0 0 0 , br inging the t o t a l e s t imat ed P r o j e c tC e i l i n g t o $ 7 6 1 , 0 0 0 .

C o s t sC o s t - b o t t l e d waterERRS C o s t s
REAC C o s t s
S T A R T C o s t sW a t e r M a i n / M u n i c i p a l
20% C o n t i n g e n c y
T O T A L E X T R A M U R A L
In t r amur a 1 Co s t s ;Direct C o s t sI n d i r e c t C o s t s
T O T A L , I N T R A M U R A L
P R O J E C T C E I L I N G

Previous ProposedA c t i o n A c t i o n
$ 10,000$ 20 ,000 $$ 30,000$ 50,000$ 0 $470,000
$ 6 , 0 0 0 $110,000
$ 3 6 , 0 0 0 $ 6 6 0 , 0 0 0

$ 3 ,000 $ 30,000
$ 2 ,000 $ 30,000
$ 5 ,000 $ 60,000
$ 41,000 $720,000

ProposedN e w P r o j e c tC e i l i n g
$ 10,000$ 20,000$ 30,000$ 50,000$470,000
$116,000
$ 6 9 6 , 0 0 0

$ 33,000$ 32,000
$ 65,000
$761,000

V I I . E X P E C T E D C H A N G E I N T H E S I T U A T I O N S H O U L D A C T I O N B E DELAYED O R
N O T T A K E N
If ac t ion is d e l a y e d or not taken at the S i t e , the h e a l t hrisks wi l l continue to be present for the r e s i d en t s at the S i t ewho are using the contaminated water for cooking, b a t h i n g ,washing, etc.

V I I I . O U T S T A N D I N G P O L I C Y I S S U E S
None



X . R E C O M M E N D A T I O N S
T h i s de c i s i on document r epre s en t s and Amendment to thes e l e c t e d Removal A c t i o n f or the Lockwood S o l v e n t S i t e inB i l l i n g s , Y e l l o w s t o n e County , Montana. T h e s e l e c t ed RemovalA c t i o n Amendment was d e v e l o p e d in accordance with C E R C L A , asa m e n d e d , and is cons i s t ent wi th NCP. T h i s d e c i s i on is based ont h e a d m i n i s t r a t i v e record f o r t h e S i t e .
C o n d i t i o n s a t t h e S i t e meet t h e N C P §300.415 ( b ) ( 2 ) cr i t er iafor a Removal, and I recommend your approval of the propo s edRemoval A c t i o n . The to ta l p r o j e c t c e i l i n g is e s t imated to be$ 7 6 1 , 0 0 0 and of t h i s , an e s t imated $ 6 9 6 , 0 0 0 comes f r o m theRegional removal a l lowance .

A p p r o v e : X / i/t*/^/ ^ ' ^ * «— » - y ~ — — — Date:
M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Eco sys t ems P r o t e c t i o n and Remediation

Disapprove:_______________________ Date:
M a x H . DodsonA s s i s t a n t Regional A d m i n i s t r a t o rO f f i c e o f Ecosystems P r o t e c t i o n and Remediat ion

A T T A C H M ' E ^ N T S ;
#1 - A c t i o n Memorandum dated 7 / 1 4 / 9 9#2 - REAC F i n a l Report -Source area Asse s sment - 1 1 / 2 9 / 9 9#3 - START - A l t e r n a t i v e s A n a l y s i s - 1 0 / 1 1 / 9 9#4 - Benson Memorandum#5 - Bussey Memorandum
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1.0 INTRODUCTION
1.1 Background

The Lockwood S o l v e n t Site is located in the Town of Lockwood, Montana in Y e l l o w s t o n e County,
east of the City of Bil l ings and southeast of the Yel lows tone River. Previous investigations
conducted by Pioneer Technical Services , Inc. (Pioneer) focused on the Lomond Lane area (January
1999 and A p r i l 1999). Pioneer i d e n t i f i e d v o l a t i l e organic compounds ( V O C s ) impact ing the local
groundwater through a local re s ident ial well s ampl ing and a l imited direct-push technology
groundwater s a m p l i n g program. The primary VOCs i d e n t i f i e d included tetrachloroethene (PCE),
trichloroethene (TCE), ci s-l ,2-dichloroethene (cis-l^-DCE), and vinyl chloride. Groundwater
sample s obtained during the Pioneer investigations were co l l e c t ed from unconsolidated f l u v i a l
d e p o s i t s ( s i l t , sand, gravel, and cobble s) at or near the water table at d ep th s of approx imat e ly 20-25
feet below ground surface (bgs). The Lomond Lane area is a mixed residential, commercial, and
l i g h t industrial area. The p o t a b l e water s u p p l y for this area is f r om w e l l s i n s t a l l e d within the f l u v i a l
sediments, several of which have been impacted by VOCs in excess of Federa l and S t a t e drinking
water standards.
At the direction of the Uni t ed Stat e s Environmental Protection Agency (U.S. EPA) Environmental
Response Team Center ( E R T C ) Work Assignment Manager (WAM), Alan Humphrey, personnel
of the Response Engineering and Analy t i ca l Contract ( R E A C ) assisted in a site evaluation as d e f i n e d
in REAC's Final Sampling Plan, PCE Groundwater Plume and Source Area Delineation
Evaluation, Lockwood Solvent Site, Lockwood, Montana (October 13, 1999). All data s p e c i f i c to
the assessment are inc luded in this summary report of f i n d i n g s .

1.2 Project Objectives
Based upon the results of the Pioneer s tudies, this investigation evaluated the shallow
unconsol idated water table aqui f er in the Lomond Lane area to better d e f i n e the horizontal and
vertical extent of the VOC groundwater contamination. A d d i t i o n a l l y , a permanent network of
groundwater monitor w e l l s was ins ta l l ed for fu ture p lume monitoring. A potential source area
assessment was planned to d e f i n e the horizontal and vertical extent of impacted soils (above the
water table within the potential source area) as d e f i n e d by the Pioneer s tudies at the Kuck Trucking
property. Indoor residential air qual i ty was also evaluated to assess whether residences above the
center of the VOC plume were being a f f e c t e d by vapors po s s i b ly emanating from the VOC plume.

1.3 Project Scope
Groundwater VOC p lume d e l i n e a t i o n involved co l l e c t i on of groundwater samples u t i l i z ing direct-
push techniques and c o l l e c t i on of groundwater sample s in res idential wells. The data were used to
select permanent groundwater monitor we l l s locations, subsequently instal led and sampled .
Potential source area VOC de l in ea t i on began with a soil gas survey near the potential source area
as d e f i n e d by the Pioneer s tudies. Based upon the results of the soil gas survey, a limited soil
s ampl ing program was to be conducted to i d e n t i f y and de l ineate the VOC potential source area.
S o i l s ampl ing locations were m o d i f i e d in the f i e l d as discussed later. To assess whether VOC
vapors are entering residences within the center of the VOC plume, indoor air samples were also
co l l e c t ed for analysis.
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2.0 M E T H O D O L O G Y
Field methods employed during this study g e n e r a l l y f o l l o w the Standard Operating Procedures ( S O P s ) and
protoco l s presented in the S a m p l i n g Plan. A summary of the f i e l d e f f o r t s employed during this evaluation
are discussed below, inc lud ing changes to the S a m p l i n g Plan based on f i e l d conditions and/or f ind ing s .
2.1 Groundwater VOC Plume Delineation

2.1.1 Residential W e l l Groundwater S a m p l i n g
Between 13 and 20 Sept ember 1999, 27 private we l l s (local residences and businesses)
were sampled for VOC analyses. An o f f - s i t e lab, Paragon Analytic s , Inc. (Paragon), used
SW-846 Method 524.2 to analyze these samples. For comparison purposes, 12 of these
samples were also analyzed on site by the REAC Viking gas chromatography/mass
spectrometry (GC/MS) instrument. V i k i n g GC/MS data (from re s ident ial w e l l s and direct-
push point s) were also used on site to assist in selection of monitor well placement
(discus s ed below). The locations of the re s ident ial w e l l s are i l lu s t ra t ed on Plate 1.

2.1.2 Direct-Push Groundwater S a m p l i n g
Direct-push groundwater sampl ing provided near real-time data by use of the portable on
site V i k i n g GC/MS. S a m p l e s from direct-push points analyzed by the Viking GC/MS,
combined with Viking data from the residential well sampl ing portion of the pro j e c t ,
provided data subsequently used to select the location of groundwater monitor wells . For
comparison purposes eight of these samples were also analyzed off site by Paragon. From
15 through 20 September 1999, 37 points were in s ta l l ed to approx ima t e ly 20 fee t . In
a d d i t i o n , seven point locations had shal low (approximate d ep th - 10 f e e t ) and/or deep
(approx imate d e p t h - 30 f e e t ) samples co l l e c t ed to al low for evaluation of the vertical
component of the VOC plume.
The direct-push points were i n s t a l l e d along six lines as s p e c i f i e d in the S a m p l i n g Plan.
Line six was added a f t e r c omple t i on of the S a m p l i n g Plan. Four lines consisted of six
points (Lines 1 through 4), and one line (Line 6) consisted of three points. Lines 1 and 6
were completed to evaluate the groundwater qua l i ty upgradient of the assumed potential
source area in an attempt to eliminate po s s ib l e upgradient VOC sources south of Coulson's
Ditch. Lines 2 through 4 were comple t ed to assess the VOC p l u m e ' s cross-gradient
margins. A d d i t i o n a l l y , one l ine of three hole locations (Line 5) was ins tal l ed within the
center of the VOC plume , along the plume's axis. All Line 5 locations were sampled at
approximate d e p t h s of 10, 20, and 30 f e e t to evaluate the vertical groundwater chemistry
within the center of the VOC plume. A d d i t i o n a l vertical data was co l l ec t ed at locations
DP-13, DP-14, DP-61, and DP-63 (Plate 1). A d d i t i o n a l point locations were added at DP-
17 and DP-64, and points DP-71 through DP-75 were completed to better d e f i n e the
background groundwater chemistry. The locations of all direct-push points are i l lu s tra t ed
on Plate 1.

2.1.3 Groundwater Monitor W e l l I n s t a l l a t i o n
After on site review of groundwater VOC concentration data, locations of eleven
groundwater monitor w e l l s were se lec ted. The w e l l s were subsequently ins ta l l ed between
23 September and 1 October 1999. The S a m p l i n g Plan had ca l l ed for the ins tal lat ion of
eight monitor we l l s , but based on preliminary data, the planned upgradient well was
relocated. An addi t i ona l c enter-o f-plume and two cross gradient we l l s were also added to
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the in s t a l l a t i on program.
The newly installed groundwater monitor well s (EPA-1 through E P A - 1 1 ) are the primary
components of the Lomond Lane area permanent groundwater qua l i ty monitoring network.
The network can cont inual ly provide information on the geochemistry of the plume, as
well as information on groundwater f l o w direction, gradient, and velocity.
The locations of the eleven monitor wel l s are i l lus trated on Plate 1. .Four wells (EPA-7,
EPA-8, EPA-9, and E P A - 1 1 ) were located within the center of the VOC plume along its
axis. Six w e l l s were in s ta l l ed along the cross-gradient margins (three on each side, EPA-2,
EPA-3, and EPA-4 west of the plume, and EPA- 5, EPA-6, and EPA-10 east of the plume).
One well (EPA-1) was in s ta l l ed upgradient of the VOC plume.
The groundwater monitor we l l s were in s ta l l ed by conventional ho l l ow stem auger (HSA)
d r i l l i n g methods. L i t h o l o g i c sample s were co l l e c t ed using s p l i t spoon sampl ing techniques
(as provided in the S a m p l i n g Plan). The wells were constructed of f l u s h - j o i n t , threaded
2-inch inner-diameter well casings with a 10 foot 0.010-inch slot well screen set at the
bottom of each well string. The three w e l l s in s ta l l ed within the center of the VOC plume
(EPA-7, EPA-9, and E P A - 1 1 ) were constructed of stainless steel (with the above-ground
portion of the well constructed of P V C ) , while the remainder of the we l l s were constructed
entirely of P V C . Ail we l l s were comple t ed above grade, and protected by locking steel
casings.
During monitor well completions "flowing" sand was a problem which resulted in some
m o d i f i c a t i o n s of well screen positions. F l o w i n g sand is a phenomena where saturated
formation material f l o w s into and up through the HSA string during periods of d r i l l i n g
inactivity. Thi s also hindered insertion of the art i f i c ial sand pack, resulting in the wells
being mainly natura l ly sand packed with aqui f er material. The natural formation contains
varying amounts of s i l t and clay ( f i n e r than the well screen openings) which entered the
wel l s during purging. Over time this should diminish. F o l l o w i n g complet ion, the well s
were d e v e l o p e d , clearing much of the fine-grained material from each well and ensuring
transmission of groundwater into the wells .
A p p e n d i x A inc lude s the well log reports submitted (as required) to the State of Montana.
These logs include a description of subsurface geologic materials encountered during the
compl e t i on of the well bores, as well as data on groundwater d e p t h and well construction.

2.1.4 Groundwater Monitor W e l l S a m p l i n g and Elevation Gauging
Subsequent to the i n s t a l l a t i o n of the groundwater monitor we l l s , each was monitored for
water l eve l s and sampled . Each well was gauged for d ep th to groundwater on 19 October
1999 ( T a b l e 1). All we l l s were sampled for off site groundwater quali ty assessment by
Paragon for VOC analyses by SW-846 Method 524.2. The monitor wells were sampled
employing standard U . S . EPA procedures.

2.1.5 Horizontal Location and Vertical Elevation Surveys
Accurate ly located f i e l d data points are d ep i c t ed on an enlarged 1997 air photograph on
Plat e s 1 through 6. The horizontal po s i t i ons of the direc t-push po int , residential wel l , and
surface water qua l i ty s a m p l i n g locations were acquired using the global po s i t i oning system
(GPS) equipment and software. The horizontal positions of the monitor wells, C o u l s o n ' s
Ditch surface water elevation measurements, and two soil boring locations were
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determined by a licensed land surveyor. The Surveyor also determined the vertical ground
level and top of PVC elevation for the monitor w e l l y and pos i t ion elevation for the
Coulson's Ditch monitoring points. The horizontal po s i t i ons of major road intersections
were also determined. T h e s e po s i t i on s al lowed the data to be brought into the computer
assisted d r a f t i n g environment and positioned on the digitized air photograph. Append ix
B contains the data and notes from the pro f e s s i onal land survey s p e c i f i c to horizontal
locations of the groundwater monitor we l l s , and the vertical data for the we l l s and ditch
monitoring points (vertical data also summarized in Tab l e 1).

2.2 Potential Source Area VOC Assessment
The S a m p l i n g Plan for this investigation ca l l ed for an assessment of what appeared to be the VOC
potent ial source area near Kuck Trucking based on the Pioneer studies. Elements of the assessment
are discussed in sections 2.2.1,2.2.2, and 22.3 below.
2.2.1 Potential Source Area Soi l Gas Survey

Prior to evaluation of early groundwater data, several soil gas samples were collected for
on site analysis. These sample s were co l l e c t ed from the approximate area outlined in Plate
1.

2.2.2 Potential Source Area EM-31 Geophysical Survey
An EM-31 Survey was conducted to evaluate the reports of buried drums/tanks received
by local residents and surmised by the Pioneer reports in the approximate area outlined in
Plate 1. The EM-31 survey was conducted in the in-phase mode, e s s ent ial ly f u n c t i o n i n g
as a metal detector.

22.3 Potential Source Area S o i l S a m p l i n g
Original ly the S a m p l i n g Plan cal l ed for c o l l e c t i on of subsurface soil samples from an area
d e f i n e d by the soil gas survey. However, based upon preliminary data, several subsurface
soil sample s were co l l e c t ed above the water table south of C o u l s o n ' s Ditch to document
soil qual i ty at three locations: SB-1 (3.0-4.5 f e e t ) , SB-2 (1.5-3.0fee t), and EPA-11 (1.5-3.0
f e e t and 4.5-6.0feet) (Plate 1). C o l l e c t e d soil samples were submitted to Paragon for VOC
analysis by SW-846 Method 8260B.

2.3 Indoor Residential Air Quality Evaluation
Indoor res idential air quality sampl ing was conducted at 403 and 418 Lomond Lane in order to
assess whether VOCs were emanating from the VOC groundwater p lume through the overburden
and entering residences. T h i s s ampl ing was conducted in the r e s i d e n c e ' s l iving space and crawl
space. C o l l e c t e d sample s were submitted to Air Tox i c s LTD. for analysis. Thes e samples,
inc lud ing resul t s and interpretations, are summarized in UKS Operating Services, Inc. (1999),
Sampling Activities Report, Lockwood Solvent Site, Lockwood, Montana.

2.4 Coulson's Ditch S u r f a c e Water Quality Assessment
Preliminary groundwater results indicated the po t ent ia l VOC source to be southeast (upgradient) of
Coulson's Ditch. A m o d i f i c a t i o n to the f i e l d program, as d e f i n e d in the S a m p l i n g Plan, was made
in the f i e l d to include col lec t ion of three surface water sample s from Coulson's Ditch. The purpose
of this s ampl ing was to evaluate if de t ec table concentrations of VOCs were in the surface water
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f l o w i n g through the VOC p lume in hydraulic communication with the water table aquifer. Three
sample s were co l l e c t ed ( S W - 1 , S W - 2 , and S W - 3 - Plate 1) and were analyzed on site by the Vik ing
G C / M S .

3.0 RESULTS
3.1 Groundwater VOC Plume Delineation

3.1.1 H y d r o g e o l o g y
Based upon observations made during direct-push operations and soil boring completions,
the water table aqui f er in the Lomond Lane area is comprised of unconsolidated f l uv ia l
sediments. These d epo s i t s are coarse-grained river channel sediment such as sand and
gravel d epo s i t ed within the pa l e o-Yel l ows t one River, interfingered with f iner grained
depos i t s which accumulated in slower moving water along the ancient river channel
margins. The river channel depo s i t s can be well sorted, but can also be poorly sorted
containing some sil t . The fine-grained depo s i t s are clay and si l t , with lesser amounts of
sand and gravel, sometimes very loo s e ly compacted, but not horizontally extensive.
A p p e n d i x A contains the Montana W e l l Log Reports for the eleven newly ins tal l ed monitor
wells, which include geologic and hydrogeologic observations in addition to well
construction and comple t ion detail s .
The thickness of the unconsol idated depo s i t s was determined to be 23 f e e t , 25 f e e t , 23.5
f e e t , and 31.5 f e e t ( f o r an average of 25.75 f e e t ) , at EPA-2, EPA-5, EPA-6, and EPA-7,
respectively. Bedrock was a grey sandstone at EPA-2 and EPA-7, and was a dark brown
shale at EPA-5 and EPA-6. Geologic data below top of bedrock was not acquired as pan
of this investigation.
The d e p t h to groundwater at the eleven monitor well locations varied from 42 f e e t to 12.8
f e e t , and averaged 6.9 feet . The saturated aquifer thickness from the water table to bedrock
(at the four borings locations which were advanced to bedrock) averaged 19.5 f e e t in
thickness.
Plate 2 i l l u s t r a t e s groundwater elevation data (summarized in T a b l e 1) and contours for the
eleven new wells as gauged on 19 October 1999. The groundwater f l o w direction based
upon these data is also presented. In general, groundwater f l o w south of C o u l s o n ' s Ditch
from EPA-1 to the d i t ch is towards the northwest. North of the ditch the f l o w direction
widens with components of f l o w towards both the north-northwest and to the north. A l s o
presented on Plate 2 are the surface water elevation data at points C-l and C-2 (also
summarized in Tabl e 1). T h i s data was not used in preparation of the groundwater
elevation contours (or f l o w direction determination). However at the time of the 19
October 1999 gauging, water levels in the monitor we l l s were consistent with levels at
ditch points C-l and C-2.
The calculated groundwater gradient (i) corresponding to the groundwater f l o w direction
as dep i c t ed on Plate 2 is approx imat e ly 0.004 f e e t per foot . Assuming a horizontal
hydraulic conductivity (K) of 1,000 ga l l on s per day per square f oo t , and a porosity (n) of
30 percent (both standard for these type s of sediments), and convening from gal lons to
cubic f e e t , the groundwater ve loc i ty (V), in f e e t per day, has been calculated using the
f o l l o w i n g equation:

V = K i / n ( 7 . 4 8 )
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3.1.4 Ver t i ca l Distribution of PCE and Assoc iated Compounds With in The Horizontal Extent of
The Lomond Lane Area VOC Plume
During the direct-push portion of the groundwater investigation, several direct-push
s ampl ing locations were sampled at m u l t i p l e vertical po s i t ions to allow evaluation of the
vertical di s tribut ion of primary VOCs in the water table aquifer. Figure 2 presents the
vertical data at select direct-push locations along the VOC p lume axis (vertical p r o f i l e ) ,
the location of which is dep i c t ed on Plate 1.
The major i ty of vertical VOC p r o f i l e data presented in Figur e 2 are consistent with what
is expected along the axis of an older chlorinated hydrocarbon plume. The highest
concentrations of PCE measured in the p lume are not indicative of a pure phase product.
PCE and related breakdown produc t s ( F i g u r e 1) are di s tr ibuted throughout the water
column in ratios expected a f t e r a period of considerable residence time. T h i s is consistant
with PCE behavior at these concentrations. Vert ical data at DP-51 and DP-52 (Figure 2)
indicate elevated concentrations of PCE and breakdown compounds throughout the water
column. Further down gradient (DP-53), detected concentrations increased downward
through the water column, indicating the downward vertical migration of VOCs along the
plume axis. T h i s is l i k e l y the result of the active p u m p i n g of local residential wel l s and/or
recharge from precipi tat ion.
Vert i ca l data at DP-63 fur ther up gradient indicated that 2,700 ppb of PCE is located ju s t
above bedrock at 27-30 fee t below land surface. However, at this point the 9 to 12 foot
sample contained 1,800 ppb of cis-l,2-DCE and 610 ppb of vinyl chloride. DP-63 and
E P A - 1 1 are located in the same posit ion. Monitor well E P A - 1 1 , screened at the interval
15 to 25 f e e t , contained only 95 ppb of PCE, but 1,700 ppb of cis-l^-DCE and 770 ppb
of vinyl chloride. Thes e data indicate that the well was comple t ed in a d i f f e r e n t zone than
the zone containing the highest concentration of PCE jus t above the bedrock at DP-63.

3.2 Potential Source Area VOC Assessment
Several soil gas sample s were co l l e c t ed in the area i l l u s t ra t ed on Plate 1. Data generated for these
sample s were reported in a separate REAC analytical report not included herein. A l t h o u g h VOC
compounds were de tec t ed in the sample s , concentrations were not elevated to levels indicative of
a potent ial source area. The concentrations are consistent with o f f - g a s s i n g of the VOC groundwater
plume.
The EM-31 electromagnetic geophysical survey revealed no evidence of buried meta l l i c debris in
the area de l ineated on Plate 1.
Based on a review of prel iminary results of the soil gas data, the EM-31 survey, and the direct-push
groundwater data, the scope of the potent ial source area VOC assessment at Kuck Trucking was
reduced, and only f our soil samples were co l l e c t ed from a low lying area immediate ly south of
Coulson's Ditch (Plate 1) that may have received r u n o f f from the upgradient f a c i l i t y . S o i l samples
at DP-51 were not co l l e c t ed because prel iminary soil gas and vertical groundwater samples were
not present at l ev e l s indicative of a po t ent ia l source area. Results of the analyses of the f our soil are
presented in A p p e n d i x F. A l t h o u g h low levels of PCE, T C E , and cis-l,2-DCE were measured in
several of the samples, the detected concentrations are not elevated to levels indicative of a potential
source area but are at concentrations consistent with o f f - g a s s i n g of the VOC groundwater plume.
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3.3 Assessment of Age and V o l u m e of Release(s) Respons ib l e For The I d e n t i f i e d VOC Groundwater
Plume
This section attempts to calculate the approximate volume of the release of PCE and estimates the
approx imat e age of the groundwater VOC plume. Assumpt i on s have been made and therefore care
should be exercised when using these ca l cu la t i on s for anything more than discussion purposes.
The VOC analyses indicate the presence of PCE and related breakdown compounds (such as TCE,
c i s-l ,2-DCE, and vinyl ch lor ide) in the groundwater (Figure 1, T a b l e 2). The relative proportion
of PCE to the various breakdown compounds indicate s that the PCE has been dissolved in the site
groundwater for a s i g n i f i c a n t period of time. T h i s is fur ther supported as the breakdown product s
are present at s ignificant concentrations relative to PCE at both the upgradient and downgradient
areas of the plume. Because the p l u m e is approx imat e ly 3,000 f e e t in length, and the calculated
groundwater f l o w ve loc i ty is approx imate ly 650 f e e t per year, the minimum age of the p lume is
estimated to be a p p r o x i m a t e l y 5 years. The concentration of the parent compound (PCE) near the
potential source appears to be decreasing, as the highest VOC concentrations are present
downgradient ( P l a t e 3). T h i s indicate s the plume age is l i k e ly to be an addi t ional 5 to 10 years, for
an approximate speculated minimum age of 10 to 15 years.
The dimensions of the i d en t i f i ed VOC plume are approximate ly 3,000 fee t in length (1), 1,000 feet
in wid th (w), and 20 fee t in thickness (t). Assuming a porosi ty of thirty percent, and converting
f rom cubic f e e t to ga l l on s , the volume of groundwater within the p lume (V), in ga l l on s , is:

V = lwt (0.3) (7.48)
There f or e , V = (3,000) (1,000) (20) (0.3) (7.48) = 1.35 x 10" gal lons
Assuming an average PCE concentration within the plume of 500 ppb, the percentage of PCE in
groundwater is 5.0 x 10"7. The volume of PCE (V^) within the plume is therefore estimated as:

V P C E = (1.35 x 10* g a l l o n s ) (5.0 x 10'7) = 67.5 ga l l on s
Assuming one h a l f of the original PCE has broken down to other compounds, the estimate for V,^
can be doubled to approx imat e ly 135 gal lons . As it is l i k e l y that addi t ional PCE is present in the
source area, and that some has biodegraded or entered the Y e l l o w s t o n e River, it is estimated that
the release of PCE to the groundwater at the Lomond Lane area was approximate ly 200 gallons.
It is unknown if the release was catastrophic, or slow but continuous over time.

3.4 I n d o o r Residential Air Quality Evaluation
Results of the indoor residential air qua l i ty evaluation are presented in a separate report, not
contained herein, ent i t l ed URS Operating Services, Inc. (1999), Sampling Activities Report,
Lockwood Solvent Site, Lockwood, Montana. T h i s report also presents a discussion of results for
the air quality analytical data.

3.5 Coulson's Ditch S u r f a c e Water Quality Assessment
Three surface water samples ( S W - 1 , SW-2, and S W - 3 ) were col lec ted during the f i e l d program to
assess the potent ial a f f e c t of the VOC plume on Coulson's Ditch (Plat e 1). Thes e samples were
analyzed on site by the REAC Viking GC/MS and are presented within A p p e n d i x E. No detectable
concentration of any VOC compound was evident in these three surface water samples. There f or e
there is no apparent a f f e c t of the VOC plume on water quality in C o u l s o n ' s Ditch.
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4.0 S U M M A R Y OF R E S U L T S
The po tab l e groundwater zone in use at the Lomond Lane area is the shal low water table aquifer comprised
of an approx imat e ly 25-foot thick (20-foot saturated th i cknes s) section of river channel and river margin
sediment above sedimentary rock. A well de f ined VOC plume, comprised mainly of PCE, T C E , cis-1,2-
DCE, and vinyl chloride, has been characterized by a groundwater sampl ing program ut i l iz ing residential
we l l s , direct-push grab groundwater samples, and newly in s ta l l ed groundwater monitor well s .
The dis tribution pattern of the PCE isoconcentration contours indicates that the highest concentrations are
downgradient of a yet to be ident i f i ed s p e c i f i c source, although elevated levels were detected to the southeast
as far as monitor well EPA-11 (Plate 3). T h i s indicates that the source of the PCE is decreasing, and that the
release is r e la t ive ly old. Figure 1 indicates that PCE breakdown product s ( T C E , cis-1,2-DCE, and vinyl
ch lor ide) are most elevated near the source (Plates 4 through 6). Downgradient of the source the PCE, T C E ,
and cis-1,2-DCE plumes (Plate s 3-5) are d ep i c t ed by contours opening towards the Yel lows tone River, while
the vinyl chloride plume (Plate 6) is closed. T h i s is consistent with PCE breakdown as vinyl chloride is the
f ina l breakdown compound (Figure 1). S m a l l depression contours are i l l u s t r a t e d on Plate s 3 and 6, centered
at 403 Lomond Lane. Thes e are probably due to the usage of RW-10 (the f ir s t res idential well downgradient
of the source along the plume axis) which l i k e ly induces local groundwater movement of cleaner water
towards the well.
Groundwater within the i d e n t i f i e d VOC plume has been impacted by the primary VOCs at concentrations
in excess of Federa l and S t a t e drinking water standards. The Federa l drinking water standards for PCE, T C E ,
cis-1,2-DCE, and vinyl chloride are 5 ppb, 5 p p b , 70 ppb, and 2 ppb , respectively. Much of the plume is
above F e d e r a l removal action levels. The p lume has an imminent and substantial impact on many residential
wells.
The release of VOCs to groundwater is estimated to have occurred a minimum of 10-15 years ago, and the
volume of the release of PCE is estimated to have been approx imate ly 200 gallons. The surface water quality
in the ditch does not seem to be a f f e c t e d by the VOC plume passing through and/or beneath it, but the
seasonal re la t i on sh ip between the ditch and the id en t i f i ed VOC plume should be monitored. The installed
groundwater monitor well network is well pos i t ioned for fu ture groundwater p lume monitoring supplemented
by select residential wells.
The majori ty of vertical VOC p r o f i l e data presented in F i g u r e 2 are consistent with what is expected along
a p lume axis of an older chlorinated hydrocarbon plume. PCE and related breakdown products (Figure 1)
are di s tr ibuted throughout the water column in ratios expected a f t e r a period of considerable time. Verticaldata at DP-51 and DP-52 (Figure 2) indicate elevated concentrations of PCE and breakdown compounds
throughout the water column. Further downgradient (DP-53), concentrations increase donwards through the
water column, indicat ing the downward vertical migration of VOCs along the plume axis. T h i s is l ike ly the
result of local residential we l l s being utilized.
Data from the potent ial source area VOC assessment at Kuck Trucking indicate there are no buried drums
or underground storage tanks in the area ident i f i ed on Plate 1. The results of a limited soil gas survey did
not reveal a zone of elevated soil contamination in the area i d e n t i f i e d on Plate 1.
Based upon the groundwater f l o w pattern and the VOC p l u m e posi t ion the potential source of VOCs a f f e c t i n g
the area groundwater quali ty is l ike ly on the HCI Dyce Chemical, Inc. ( H C I Dyce) property.
Isoconcentration contours open towards the southeast at the operating area fenceline. Analytical data
upgradient and surrounding the HCI Dyce property indicate that there is no potential source upgradient of
HCI Dyce. Further investigation is necessary to determine the actual extent and magnitude of PCE soil and
groundwater contamination on the HCI Dyce fa c i l i ty .
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Lockwood Solvent S i t e - Lomond Lane Area, Bi l l ing s , Montana.
URS Operating Services, Inc. November 1999. S a m p l i n g A c t i v i t i e s Report, Lockwood Solvent Sit e ,
Lockwood, Montana.
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Monitor ing W e l lI d e n t i f i c a t i o n
EPA-1EPA-2EPA-3EPA-4
EPA-5
EPA-6
EPA-7
EPA-8
EPA-9
EPA-10
EPA-11

Elevat ionGround Level( F e e t MSI)
3,107.753,095.033,089.61
3,091.46
3,088.49
3,090.28
3,092.38
3,089.54
3,089.30
3,095.40
3,094.75

C o u l s o n ' s DitchM o n i t o r i n g Point
C-1 (East S i d e at Lomond Lane)C-2 (West S i t e at K l e n c k Lane)

E l e v a t i o nT o p P V C( F e e t M S L )
3,110.803,097.573,092.73
3,094.16
3,091.27
3,093.06
3,095.23
3,091.96
3,091.79
3,098.00
3,097.39

Elevation T o pof Culver t(Feet MSL)
3,092.35
3,092.68

Depth to GroundwaterFrom Top o f PVC
19-OCM999( F e e t )

15.647.998.6111.479.889.07
8.78
9.51
7.83
6.75
7.22

D e p t h to S u r f a c e WaterFrom Top of Culvert19-Oct-1999f F e e t i
3.033.52

GroundwaterEleva t i on ( F e e t M S L )19-Oct-1999
3,095.163,089.583,084.123,082.69
3,081.39
3,083.99
3,086.45
3,082.45
3,083.96
3,091.25
3,090.17

S u r f a c e WaterElevat ion ( F e e t M S L )19-OC1-1999
3,089.32
3,089.16

NOTE: MSL - Mean Sea Level.
f i l e n a m e : k>ckdata4.wb3
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S a m p l e I . D . Date S a m p l e d
RW-1 20-Sep-99
RW-2 20-Sep-99
RW-3 20-Sep-99
RW-4 20-Sep-99
RW-4 13-Sep-99
RW-5 20-Sep-99
RW-5 13-Sep-99
RW-6 20-Sep-99
RW-7 (RW-6 D u p ) 20-S6P-99
RW-8 14-Sep-99
RW-8 14-Sep-99
RW-9 14-Sep-99
RW-9 14-Sep-99
RW-10 14-Sep-99
RW-10 14-Sep-99
RW-11 14-Sep-99
RW-11 14-Sep-99
RW-1 2 14-Sep-99
RW-12 14-Sep-99
RW-1 3 . 14-Sep-99
RW-1 3 14-Sep-99
RW-1 4 14-Sep-99
RW-14 14-Sep-99
RW-1 5 20-Sep-99
RW-1 6 20-Sep-99
RW-1 7 20-Sep-99
RW-1 8 20-Sep-99
RW-1 9 15-Sep-99
RW-1 9 15-Sep-99

f l p l l i i l p )|G:iK:||i(pRAlpC|^||p

Data Source PCE
Paragon 0.5
Paragon 1 .0
Paragon 0.5
Paragon 340V i k i n o 370
Paragon 240V i k i n g 210
Paragon 0.5Paragon 0.5
Paragon 2.4V i k i n g 5.0
Paragon 990V i k i n g 950
Paragon 1,500V i k i n g 1,600
Paragon 990V i k i n g 910
Paragon 37V i k i n g 24
Paragon 18Vikinp 19
Paragon 3.4V i k i n g 5.0
Paragon 0.5
Paragon 0.5
Paragon 0.5
Paragon 0.5
Paragon 43V i k i n g 42

JwK^W7H.S5w*i*CTKw^ww^^ww?S^wwre5»S^w5w! ^§>-:SH^w^ »̂î ?

TCE C-1.2-DCE
U 2.8 0.86
U 1.3 0.54 J
U 2.3 0.43 J

64 140
66 140

•52 130
43 100

U 8.2 0.72
U 8.0 0.72

1.0 4.4
U 5.0 U 5.0 U

130 330
120 300
100 240
100 U 210
140 390
120 340
5.0 8.4
5.0 U 5.8 J
2.7 1.5
5.0 U 5.0 U
2.5 0.81

U 5.0 U 5.0 U
U 0.78 0.58
U 0.69 0.26 J
U 4.4 5.6
U 3.4 3.9

5.9 4.45.5 J 5.0 U

| tjjjjjjf | |
I ) 1 I I

j » » n
: 1 1pi I

m \ I Im \i \\
yc
0.5 U.
1.0 U
0.5 U
5.0 U
20 U

5.0 U
20 U

0.5 U
0.5 U
0.5 U
5.0 U
49
32 J
47

100 U
87
53

0.5 U
5.0 U
0.5 U
5.0 U
0.5 U
5.0 U
0.5 U
0.5 U
0.5 U
0.5 U
1.0 U5.0 U
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S a m p l e I . D .
RW-20
RW-21 (RW-20 D u p )RW-20
RW-20 ( D u p )
RW-22
RW-23
RW-24
RW-25
RW-26
RW-27
RW-28
RW-28
RW-29

Date S a m p l e d
15-Sep-9915-Sep-9915-Sep-9915-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-9915-Sep-99
21-Oct-99

Data Source

Paragon
Paragon
Paragon
Paragon
Paragon
Paragon
ParagonV i k i n g
Paragon

PCE C-1.2-DCE

0.5 U
0.5 U
0.5 U
0.5 U
49
36

0.42 J
0.21 J
0.96
4.7
5.7
4.4

220
250

49
48

100 18

0.66
0.5 U
0.6
5.3
1.9
3.4

140
120

53

VC
ParagonParagonVikingV i k i n g

250
240250
260

50
4847
46

160
160
140
140

25
24
17
17

0.5 U
0.5 U
0.5 U
0.5 U
1.0 U
0.5 U
5.0 U
20 U



1 -
1B
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1i

•
S a m p l e I . D .
DP-11 (18--211)
D P - 1 2 ( I B ' ^ I 1 )
D P - 1 3 ( 9 ' - 1 2 ' )
DP-1 3 (1 8-21 •)
DP-1 3(1 8-21 ^D
D P - U O O ' - H 1 )
D P - 1 4 ( I S 1 ^ ! 1 )D P - U O S ^ I - )
D P - I S O B ' ^ ! 1 )
D P - I S a S ' ^ l 1 )
DP-ieae 1 -!? 1 )
D P - 1 7 ( I B ' ^ I 1 )
DP-17 ( 1 8 - 2 1 1 )
DP-21 (2V-24 1 )
DP-22 (20-23 1)
DP-23 ( I B ' ^ I 1 )
DP-24 (2V-24 1)
DP-25 ( 2 1 ' - 2 4 ' )
DP-25 (2V-24 1 )
DP-26 (16--191)
DP-31 (2V-24 1)
DP-32 (21 1-24 f)
DP-33 (2V-24 1 )
DP-34 (2V-24 1)
DP-35 (1 8-21 •)
DP-36 ( 2 1 ' - 2 4 ' )
D P ' 4 1 ( 2 1 ' - 2 4 ' )

f i l l !
tffyfffifM'ffMfytfflMf&t wM%%.

wtfffi^M^tf&ffiitK's/yXmVfr.

Date S a m p l e d
16-Sep-99
16-Sep-99
16-Sep-99
16-Sep-99up 16-Sep-99
16-Sep-99
16-Sep-99
16-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
16-Sep-99
16-Sep-99
17-Sep-99
17-Sep-99
17-Sep-99
18-Sep-99
18-Sep-9918-Sep-99
18-Sep-99
17-Sep-99
17-Sep-99
17-Sep-99
18-Sep-99
18-Sep-99
18-Sep-99
16-Sep-99

M
^^^^^ffi'^^^^^XKW^^^^^^^^^Wf^^l^^^^^^W^^^^^^^f^^K^^^fw^^^ ?fjlJ!!J8y$JBr $$&$% ' ' $ » « ! » ' ' H i '''*&aZ\W$CKt : ' i • [ i i l ' i i
^^^^^W^K^^^^^K^^^^^^y^^y^w^^^^^ff^^^^^^^^^f^^^^^i^^^K^'^^Si 1000$$ t K & i ' p £ ' I ' l l ' ' \ ' ' V & f\&!>''t y^^^^^^ffi^^^^^mff^^&^ff^^^^^^^^^^^^^^^^ $$ffl$@$"4&!i %''$&$&%'$&&• & tw&wK&SiiKwi ^ ^w^' ' :<A ' $X£ £ ' A 9>£ ^ ^^ j
^ S S M l ^ j f o f f i a t ^ f i f f r t T ' f i ^ j f ' ^ ' r n ' ^ ' T T ^ f V ^ f f i f i :^?^V^r-^r:l? JrM^f f t y ^ S f - f l - *°$$yi&i3glj& ' f & & & &$%%'% £ 3 t § ? 5 ^ '
dJ^3VlV(^!»H^Ln^irf1Wi^r%uK^^^^I?i^^^t%*-*V»''vl»^^AX<i£u;^U^ X ^ ^ kW^W g % j g « S £ f « : K > & ' E ^ '

Data Source PCE TCE C-1.2-DCE VC
V i k i n g 5.0 U 7.4 J 5.0 U 5.0 U
V i k i n g 5.0 U 13 13 5.0 U
V i k i n g 5.0 U 5.0 U 13 5.0 U
V i k i n g 5.0 U 5.7 J 37 5.0 UV i k i n g 5.0 U 6.2 J 39 5.0 U
V i k i n g 680 62 210 25 U

Paragon 1,500 350 1,300 330V i k i n g 1,500 350 1,300 250
Paragon 5.9 1.7 19 0.5 UV i k i n g 6.6 J 5.0 U 19 5.0 U

V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
Paragon 1,600 110 360 120V i k i n g 1,800 110 J 350 100 U

V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 280 76 360 53
V i k i n g 76 5.0 U 6.1 5.0 U

Paragon 0.19 J 0.14 J 0.21 J 0.5 UV i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
Viking 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 140 27 85 11
V i k i n g 310 54 200 27 J
V i k i n g 1,200 110 270 39
V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 5.0 U 5.0 U 5.0 U 5.0 U
V i k i n g 150 5.0 U 5.0 U 5.0 U

-



S a m p l e I . D .
DP-42 (I
DP-43 (2V-241)
DP-44 ( 2 1 ' - 2 4 1 )
DP-45 ( 2 1 ' - 2 4 > )
DP-46 (21 '-24 1 )
DP-51 (
DP-51 (9--121)
DP-51 (18--211)
DP-51 (27--301)
DP-52 (9-1 21)
DP-52 (18--211)
DP-52 ( 1 8 ' - 2 1 ' ) D u p
DP-52 (27--301)
DP-53 (Q1-^1)
DP-53 (18--211)
DP-53 (27--301)
DP-61 (9-1 21)
DP-61 ( I S ' ^ I 1 )
DP-62 (18--211)
DP-63 ( l O ' - H 1 )
DP-63 (1 8-21 •)
DP-63 (18--21 1)
DP-63 (27'-30 1 )
DP-63 (27--301)
DP-64 (18--21 1)

Date S a m p l e d
17-Sep-99
17-Sep-99
18-Sep-99
18-Sep-99
18-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-S6D-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
16-Sep-99
16-Sep-99
16-Sep-99
15-Sep-99
15-Sep-99
15-Sep-99
15-Sep-9915-Sep-99
17-Sep-99

Data Source
V i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g

ParagonV i k i n g
Viking
V i k i n g
Viking
V i k i n gV i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g
V i k i n g

ParagonV i k i n g
ParagonV i k i n g

V i k i n g

PCE
250
270
870

78
5.0 U

I C E
47
53

110
6.4 J
5.0 U

C-1.2-DCE
74

110
290

10
5.0 U

4,200
3.900

160
130 J

420
370

3,300
4,000

980

200 U
100 U
140 J

270 J
310
380

2,100
2.000

110
110

290
300

1,900
450
850

1,400
5.0 U
5.0 U
17

240

100 U
93 J

130
170
5.8 J
8.0 J
26

130

190 J
360
430
460
5.0 U
5.0 U

570
1,800

340
360

50
50 U

560
460

2,200
2.700

210
240

520
510

5.0 U 5.0 U 11

VC
5.0 U
10 U
40

5.0 U
5.0 U

100 U
100 U
200 U
100 U
100 U

53 J
53 J

100 U
50 U
71
82

5.0 U
5.0 U
18

610
330
210
220
260
5.0 U
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S a m p l e I . D . Date S a m p l e d Data Source PCE ICE C-1.2-DCE
DP-71
DP-71 (18--211)
DP-72 ( l f f - 2 1 1 )
DP-73 (21 '-24")
DP-74 (21-24 1)
DP-75 (21-241)

20-Sep-9920-Sep-99
20-Sep-99
20-Sep-99
20-Sep-99
20-Sep-99

ParagonV i k i n g 0.5 U5.0 U •1.0
5.0 U

V i k i n g
V i k i n g
V i k i n g
V i k i n g

5.0 U
5.0 U
5.0 U
5.0 U

5.0 U
5.0 U
5.0 U
5.0 U

0.5 U
5,0 U
5.0 U
5.0 U
5.0 U
5.0 U

vc
0.5 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
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S a m p l e r.D.
EPA-1
EPA-2
EPA-3
EPA-4
EPA-5
EPA-6
EPA-7
EPA-8
EPA-9
EPA-10
EPA-11
EPA-12 (EPA-11 Dup)

Date S a m p l e d
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99
21-Oct-99

Data Source
Paragon
Paragon .
Paragon
Paragon
Paragon
Paragon
Paragon
Paragon
Paragon
Paragon
ParagonParagon

0.5 U
0.5 U
2.8
55

0.48 J
0.5 U

1,700
570
570
0.5 U

ICE
0.5 U
4.9
2.1
7.9

0.29 J
0.5 U
41 J
99

250
0.18 J

C-1.2-DCE
0.5 U

0.52
2.3
9.9

0.93
0.39 J
180
340
870

0.26 J
95
88

34
33

1,700
1.700

vc
0.5 U
0.5 U
0.5 U
2.5 U
0.5 U
0.5 U

32 J
55
93

0.5 U
770770

N O T E S : Data Reported in u g / L (ppb).Paragon - Paragon Analyt i c s , Inc.V i k i n g - R E A C ' s On-Site G C / M S .PCE - T e t r a c h l o r o e t h e n e .TCE - Trichloroe thene.c-1,2-DCE - Dichloroethene.VC - Vinyl C h l o r i d e .U - Compound Not Detected Above Listed Detection Limi t .J - Est imated V a l u e Below Detection Limi t .
f i l e n a m e : Iockdata1.wb3
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Stree t A d d r e s s
366 Boonie1 39 Cerise140 Cerise179 Cerise1112 Doon1117 Doon1135 Doon1107 Island Park1115 Island Park510 K l e n c k542 K l e n c k139 Lomond232 Lomond236 Lomond345 Lomond349 Lomond403 Lomond418 Lomond505 Lomond522 Lomond528 Lomond534 Lomond546 Lomond327 S a n d y516 S a n d y517 S a n d y1307 T a y l o r

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ŝ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ p̂̂ ^̂ ^̂  iHH 1 iiH 1 1
^̂ ^P^̂ ^̂ ^̂ ?"̂ ^̂ r̂aS 3̂̂ ^̂ ^̂ S î«̂ ^̂ î̂ ^̂ ^̂ ŷ SvPf̂ w»̂ sPf̂ ^̂  ^̂ ^̂ ^̂ »̂ K»̂ «̂ ^ sUs PI w § *v ? - 8 '

\
^If^fcTH^ft^^r^^SlM^ ^ ^ f e ^ f f f i f f S M f c ^ ^ f f i J & i E ^ SLK$̂ U^̂ ^̂ ^̂ ^̂ ^̂ ^̂ : HHc P ^«« 11 S I! ^ ^ra i

R e s i d e n t i a l Res iden t ia l A i rW e l l I d e n t i f i c a t i o n s S a m p l e Loca t i on s
RW-14RW-18RW-25RW-17RW-19RW-13RW-29
RW-15
RW-24
RW-22
RW-23
RW-3
RW-2
RW-1
RW-12
RW-8RW-10 RA-1 & RA-2 (crawl space), RA-3 ( d i n i n g room)RW-11 RA-4 (crawl space). RA-5 ( l i v i n g room)RW-9RW-20 & RW-21
RW-28
RW-5
RW-4
RW-16
RW-26
RW-27
RW-6 & RW-7

f i l e n a m e : Iockdata5.wb3



C H 3 C O O HA c e t i c acid

| C I s - 1 . 2 - D C E

I r o n s - 1 . 2 - D C E f

1 , 1 - D C E

M a j o rM e c h a n i s m
B i o d e g r a d a t i o n

A b i o t i c e l i m i n a t i o n
B i o d e g r o d a t i o n

P C A
1 , 1 , 1 - T C A

1 , 1 - D C A
C i s - 1 , 2 - D C E

CA
PCE
I C ET r a n s - 1 , 2 - D C E

VC
1 , 1 - D C E

T e t r a c h l o r o e t h a n e
1,1,1 — T r i c h l o r o e t h a n e
1 ,1 — D i c h l o r o e t h a n e
C i s — 1 , 2 — D i c h l o r o e t h e n e
C h l o r o e t h a n e
T e t r a c h l o r o e t h e n e
T r i c h l o r o e t h e n e
I r o n s — 1 , 1 — D i c h l o r o e t h e n e
V i n y l c h l o r i d e
1 ,1 — D i c h l o r o e t h e n e

Source: P r e d i c t i n g the f a t e and T r a n s p o r t of Organic
C o m p o u n d s in G r o u n d w a t e r , H a z a r d o u s M a t e r i a l s C o n t r o l ,
Roger L Olsen, A n d y Davis, J u l y / A u g u s t , 1990.

U.S. EPA ENVIRONMENTAL R E S P O N S E TEAM CENTERR E S P O N S E : E N G I N E E R I N G A N D A N A L Y T I C A L C O N T R A C T66-C99-SS3V J J J R1A00077

* - C H 3 C H 2 O H
C02+ H 2 0

F o o t n o t e s
— — — — M i n o r p a t h w a y
C i s — 1 , 2 — D C E genera t e s a ta p p r o x i m a t e l y 30 t imes thec onc en t ra t i on o f t r a n s — 1 , 2 —D C E ( 3 ) and by a f a c t o r of25:1 (8).

FIGURE 1
T R A N S F O R M A T I O N O F C H L O R I N A T E DA L I P H A T I C H Y D R O C A R B O N SL O C K W O O D S O L V E N T S I T E -L O M O N D LANE AREA

L O C K W O O D , M O N T A N AN O V E M B E R 1999
0 7 7 _ F I G J . D V G 1 1 / 5 / 9 9



100 0 50 100 200 FEET
- S A H P U N G L O C A T I O N I I N T I F I C A T i N
- SAMPLE DEPTH (FEET 1ELDV GROUND SURFACE)
- CBCENTRATIDN TETRACHLORDETKENE (ppb!
- C O N C E N T R A T I O N T R I C H . D R O E T H E N E ( p p b )
- CONCENTRATION Of IHIOUROETHENE (ppb)
- C O N C E N T R A T I O N V I N Y L C H L O R I D E ( p p b )

F I G U K E 2
VERTICIL PROM 0? PCE

AND BELAUD COUFDUNDS ALONGm voc PLDK'S AUS
LOCHOOD SOLTENT SHE-LOMOND \M ARE!

L O C K f O D D . K O N T l N i
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1.0 INTRODUCTION

URS Operating Services Inc. (UOS) has been tasked by the U.S. Environmental Protection Agency (EPA),
Region VDI, under TDD# 9907-0016 to conduct an A l t e r n a t i v e s A n a l y s i s for the remediat ion of household
water at the Lockwood Solven t s site in Lockwood, Yel l ow s t one County, Montana. Many of the wells in the
town of Lockwood, Montana, are contaminated with ch lor inated solvents. Currently the EPA and the
Montana Department of Environmental Quali ty (MDEQ) are providing bottled water to eight residences that
have wel l s with Perchloroethene (PCE) contamination above the Removal A c t i o n Level (RAL) of 70 ppb.
Continuing the current bottled water system is unacceptable due to the high cost and contaminant exposure
to the re s ident s from showering and engaging in other water-related activities.

Four a l t ernat ive s have been i d e n t i f i e d for evaluat ion to determine the most f e a s i b l e and cost e f f e c t i v e
remedial measure. The f o l l o w i n g alternatives will be evaluated as part of this analysis:

1) No action;
2) Whol e house air s t r ipp ing;
3) Whole house carbon f i l t e r i n g ; and
4) Connecting the a f f e c t e d homes to the municipal water supply.

A l t e r n a t i v e 1, no action, has been evaluated and would result in continued cost for bo t t l ed water and
contaminant exposure to residents via water use for purposes other than drinking. Alternat ive s 2 and 3
consist of removing the contaminants from the well water to concentrations below the EPA Maximum
Contaminant Level (MCL) of less than 5 part s per b i l l i o n (ppb). In these al ternatives , all the water used by
the household will be treated by a residential f i l t e r i n g or s t r ipp ing system located next to or inside the home.
Alternat ive 4 consists of extending the water main and connecting the homes to the municipal water system.

2.0 B A C K G R O U N D

The Lockwood S o l v e n t s site consists of a contaminated groundwater plume located in the town of
Lockwood, Yel l ows t one County, Montana, east of the city of B i l l i n g s , southeast of the Y e l l o w s t o n e River.
The source of the contamination is currently u n i d e n t i f i e d . The site is occupied by mixed res ident ial ,
commercial, and l i g h t industrial propert i e s in the Lomond Lane area. Pioneer Technical Services, Inc.
(Pioneer) investigated the site in January and Apri l 1999 for the MDEQ and reported analytical results,
75-90716.00
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sample locations, and maps of contaminant p lumes (Pioneer Technica l Services, Inc. (Pioneer) 1999a;
Pioneer 1999b). The Pioneer reports i d e n t i f i e d v o l a t i l e organic compounds (VOCs) impact ing the local
groundwater through a local residential well s ampl ing and a l i m i t e d direct-push technology groundwater
sampling program. The primary VOCs i d e n t i f i e d were Tetrachloroethene or Perchloroethene (PCE),
Trichloroethene (TCE), and cis-l,2-Dichloroethene (DCE). The highest levels of PCE and TCE found during
the Pioneer investigation were 1,900 ppb and ISO ppb, respectively. Groundwater samples obtained during
the Pioneer investigation were col lec ted from unconsolidated f l u v i a l depo s i t s ( s i l t , sand, gravel, and cobbles)
at or near the water table at d ep th s of approx imat e ly 20 to 25 f e e t . The po tab l e water s u p p l y for this area
is from wel l s in s ta l l ed within the f l u v i a l sediments, several of which have been impacted by VOCs in excess
of f e d e ra l and state drinking water standards (Pioneer 1999a; Pioneer 1999b). A sampl ing event was
conducted at the Lockwood Solvents site by UOS in September 1999. The preliminary data indicate that the
Sep t ember 1999 UOS sampl ing will show contamination similar to that in results from the 1999 Pioneer
study.

3.0 O B J E C T I V E S

The P C E / T C E contaminate plume located in the community of Lockwood is adversely a f f e c t i n g water
qual i ty in many of the water wells. Drinking water qual i ty is of primary concern. Exposure to the
contaminants from water usage other than drinking (i.e., showering) is of secondary concern. Currently eight
residences with PCE contaminated water at levels greater than the RAL are being supp l i ed with bottled water
for drinking. The objective of this alternatives analysis is to determine the best long term solution that will
improve the household water quality to within the EPA MCL standards.

•

4.0 D E S C R I P T I O N OF ALTERNATIVES

Four alternatives considered in this section include no action, air s tr ipping of well water, carbon f i l t ra t ion
of well water, and hooking up the homes to the municipal water supply.

4.1 NO ACTION

Under the "No Action" alternative, residents will continue to be provided with bot t l ed drinking
water. Residents will continue to use contaminated water for all uses except for drinking.

75-90716.00F:\START\Lockwood Solvent s f ina l Alternative Analysis\Text.wpd:atb
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N o A c t i o n A l t e r n a t i v e R a t i n g

E f f e c t i v e n e s s : Not e f f e c t i v e at reducing r e s i d e n t s ' exposure to VOCs during showering
and other water-related act ivi t ie s .

I m p l e m e n t a b i l i t y : No a d d i t i o n a l action required. B o t t l e d water de l ivery wil l continue.

Cost:

A c c e p t a b i l i t y :

No a d d i t i o n a l cost; continued cost for bo t t l ed water.

I m p a c t to res idents wi l l continue, l i m i t e d only by the bo t t l ed water.

4 . 2 A I R S T R I P P I N G S Y S T E M

4.2.1 D e s c r i p t i o n o f Air S t r i p p i n g S y s t e m s

Air s tr ipping systems mix VOC-contaminated water with air. The VOCs v o l a t i l i z e into the
air, and are removed from the water. The air strippers must be housed in a heated structure.
Due to the size of the s trippers, a 5-foot by 10-foot f r e e s t a n d i n g shed will be bui l t for each
home. The shed will be l i g h t e d , in su la t ed , and heated. The electric system must be
upgraded to 100-amp service at the home. An electric meter will be in s ta l l ed on the shed.
The shed must be connected to the house p lumbing and also connected to the well six fee t
below grade. The proposed air s tr ipper design for the Lockwood Solvent s site is as f o l l ow s .
W e l l water is p r e f i l t e r e d by a Big Blue* p r e f i l t e r . The water volume is measured by a water
meter. The contaminated water is pressurized. The high pressure water enters the air
s t r ipper and is sprayed into a tray. Air is blown up through small (commonly less than f iv e
m i l l i m e t e r s (mm)) holes in the bottom of the tray. The air forms a f r o t h of bubbles
commonly more than f iv e inches thick. The f r o t h creates a large mass trans f er surface area
where the contaminants volat i l ize. The contaminated exhaust is vented from the shed. The
cleaned water perco la t e s through the small holes in the bottom of the tray and f a l l s into a
h o l d i n g tank. The water then passes through a 18-inch by 45-inch Granular Act iva t ed
Carbon (GAC) p o l i s h i n g tank. Upon ex i t ing the p o l i s h i n g tank the water is ready for
household use.
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4.2.2 Per f ormanc e o f Air S t r i p p i n g S y s t e m s

Three main fa c t o r s determine the performance of any given air s tripper:

(1) Size of the aeration tank (i.e., volume of water that can be aerated at a given time);
(2) Contamination level of the i n f l u e n t ; and
(3) The time the water remains in the aeration tank.

Air s tr ipper s can reduce any concentration of VOCs to l evel s below the M C L . However,
as the concentration of VOCs increases, the time the water spends in the aeration tank must
also increase if the e f f l u e n t contamination level is to remain constant. As the time in the
aeration tank increases, the f l o w rate of the e f f l u e n t decreases. There for e , it is important to
determine an adequate size for the aeration tank based on the contamination level of the
in f luent and the desired e f f l u e n t f l o w rate. When the household water f l o w rate exceeds the
f l o w rate the air stripper was designed for, the e f f l u e n t contamination levels may exceed the
MCL. One way to ensure this will not happen is to design the s tr ipper to handle a larger
f l o w rate than is expected. The cost of air s trippers increases rapid ly as the size of the
systems increases. There fore , a compromise between performance and economic concerns
must be reached and a Maximum Household F l o w Rate (MHF) must be set. To ensure the
e f f l u e n t f l o w rate remains below the MHF a f l o w controller may be in s ta l l ed . Thi s will
cause a decrease in water pressure if the household at tempts to draw a f l o w rate larger than
the MHF. W h i l e low water pressure may be an inconvenience, the water quality will be
preserved.

4.2.3 Cost of Air S t r i p p i n g S y s t e m s

Initial costs for small air s t r i pp ing systems are approx imate ly 520,000 per unit (see T a b l e
1 A). T h i s cost is low to moderate compared to the other alternatives evaluated in this report
(see T a b l e 4). The s t r i pp ing system requires routine maintenance that consists of a
technician cleaning the b u i l d u p of d epo s i t s that accumulate inside the system. A bleach
so lut ion is also run through the system to reduce microbes. The frequency of the
maintenance is determined by the water quality of the in f luent . Water with high
concentrations of dissolved metals and salts will cause the system to require more frequent

75-90716.00F : \ S T A R T V L o c k w o o d S o l v e n t s V F i n a t Alt erna t iv e Analys i s \Text .wpd:atb



IIIIIIIIIIIIIIIIIII

URS Operating Services. Inc.
S T A R T . E P A Region V I I I
Contract No. 68-W5-0031

Lockwood S o l v e n t s - A l t e r n a t i v e s A n a l y s i s
Revision: 0

Date: 10/1999Page 5 of 16
maintenance than water d e p l e t e d of these substances. A t y p i c a l maintenance s chedule can
range from monthly to annual maintenance. T h i s report assumes quarterly maintenance will
be necessary. The cost of e l e c t r i c i ty to operate the system is very smal l , a p p r o x i m a t e l y $70
per year (see T a b l e IB). The t o t a l maintenance, s a m p l i n g , and operat ional costs are low
( a p p r o x i m a t e l y $3,000 per year per s t r i p p e r ) compared with carbon f i l t r a t i o n , but much
higher than connecting to munic ipal water (see T a b l e IB). The system can be i n s t a l l e d and
operat ional within a few weeks.

T A B L E 1A
I n i t i a l Cost o f A i r S t r i p p i n g S y s t e m

Descr ip t ion
Air s t r i p p i n g unit
S h i p p i n g
I n s t a l l a t i o n
P r e f i l t e r s and GAC water p o l i s h i n g
Shed and shed setup materials
Personnel time for shed setup

START, EPA time (1" year sampl ing)*
START, EPA time (setup)**

Quant i ty
8
8
8
8
8
8
8
8

S U B T O T A L
Contingency (20%)
T O T A L

Cost per Residence
$2,801
$400
$400

$1,100
$8,000
$1,200
$1,250
$1,200
$16351
$3,270

$19,621

T o t a l Cost
$22,408
$3,200
$3,200
$8,800

$64,000
$9,600

$10,000
$9,600

$130,808
$26,162

$156,970
Cost of a d d i t i o n a l s a m p l i n g required during the f i r s t year of operation

' Cost of START and EPA lime during the s e tup of the air s t r ipper s

T A B L E I B
Y e a r l y Cost of Maint enanc e and Operat ion of Air S t r i p p e r s

Description
Elec t r i c i ty to run the air s t r ipper
T e s t i n g of household water
Cleaning and maintenance of s tripper
START, EPA cost for s ampl ing event

Unit s per Year
8

48
32
4

Cost per Unit
$70

$150
$100

$2,500
S U B T O T A L
Contingency (20%)
T O T A L

T o t a l Cost per Year
$560

$7,200
$3,200
$10,000
$20,960
$4,192

$25,152
Note: Maintenance Cost per air s t r i p p e r is Total Cost d i v i d e d by the number of s tr ipper (53,144).
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The costs of the air s trippers, i n s t a l l a t i o n , s h i p p i n g , and maintenance in T a b l e s 1A and IB
are based on the estimate given by North East Environmental Products (NEEP). These
numbers are believed to represent accurately the approximate cost of purchase, in s ta l la t i on ,
and operation of an air s t r ipp ing system adequate for the Lockwood site.

Air S t r i p p i n g Alt erna t iv e Rating

E f f e c t i v e n e s s : E f f e c t i v e at reducing exposure to VOCs from water to levels below
the MCL providing the system is maintained and monitored.

I m p l e m e n t a b i l i t y : S m a l l units allow for easy sh ipp ing and setup. The systems can be
sh ipped in under two weeks from time of ordering.

Cost: Low to moderate initial cost and moderate operational costs.
Quarterly maintenance would be required.

Accep tab i l i ty: H e a l t h risks posed by contaminants to residents will be reduced to
acceptable levels.

43 CARBON FILTRATION SYSTEM

4.3.1 Description of Carbon F i l t r a t i o n Systems

The carbon f i l t r a t i o n system operates by pumping contaminated water through a bed of
activated carbon. The contaminants are trapped on the porous surface of the activated
carbon, and removed from the water. The f i l t e r ing system must be housed in a heated
structure. Due to the size of the system, a 4-foot by 8-foot free s tanding shed will be built
for each home. The shed will be l i g h t e d , insulated, and heated. The electric system must
be upgraded to 100-amp service at the home. An electric meter will be installed on the shed.
The shed must be connected to the house p lumbing and also connected to the well six f e e t
below grade. The proposed carbon f i l t r a t i o n design for the Lockwood Solvents site is as
f o l l o w s . Wel l water is pr e f i l t e r ed by a Big Blue* p r e f i l t e r . The water volume is measured
by a water meter. The contaminated water is pressurized and pushed through a series of two
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18-inch by 45-inch GAC tanks. A second series of two 18-inch by 45-inch GAC tanks are
connected in p a r a l l e l with the previous two tanks to act as backups. After f i l t r a t i o n the
water is fed back into the household p lumb ing .

4.3.2 P e r f o r m a n c e o f Carbon F i l t r a t i o n S y s t e m s

Three main fac t or s determine the performance of any given carbon f i l t r a t i o n system:

(1) Thickne s s o f the act ivated carbon bed;
(2) Contamination level of the i n f l u e n t ; and
(3) T i m e the water remains in contact with the activated carbon.

Carbon f i l t r a t i o n can not remediate nonaqueous phase chlorinated solvents, and they can not
e f f e c t i v e l y remediate high concentrations of these contaminants. Carbon f i l t e r s can reduce
low concentrations of di s so lved VOCs to l eve l s below the M C L . However, as the
concentration of VOCs increases, the time the contaminated water needs to be in contact
with the carbon must increase if the e f f l u e n t contamination level is to remain constant. As
the time in the f i l t r a t i o n system increases, the f l o w rate of the e f f l u e n t decreases. There fore ,
it is important to determine the adequate size of the f i l t e r based on the contamination level
of the in f l u en t and the desired e f f l u e n t f l o w rate. When the household f l o w rate exceeds the
f l o w rate for which the f i l t r a t i o n system was des igned, the e f f l u e n t contamination levels may
exceed the M C L . S i m i l a r to air s t r ipp ing , a maximum household f l o w rate must be set to
ensure treatment to below the M C L . The carbon f i l t e r s must be changed periodical ly.
Periodic water sampling is required to determine when a new f i l t e r is needed. The time
between f i l t e r changes can only be determined once the system is operating. Water with
meta l s and organics needs more frequent f i l t e r changing than metal and organic d e p l e t e d
water. F i l t e r s commonly are changed from monthly to annually. The spent carbon is tested
and most l i k e l y is d i spo s ed of in a nonhazardous l a n d f i l l . W h i l e this report assumes f i l t e r
changing annual ly, a new f i l t e r will most l i k e l y be needed more o f t e n than once per year.
Carbon f i l t r a t i o n was used by the EPA Region VEQ at the Twins Inn site in Arvada,
Colorado. The Twins Inn site, which had similar contaminants and concentrations, required
f i l t e r change-out twice per year.
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4.3.3 Cost of Carbon F i l t r a t i o n S y s t e m s

Initial costs of a c a r b o n . f i l t r a t i o n system are approx ima t e ly 525,000 per unit, which is
moderate compared to the other alternatives evaluated in this report (see T a b l e 4). N o t e the
di screpancy between Culligan of Billings and the other three carbon f i j t r a t i o n companies.
CuUigan of Billings provided a d e ta i l ed estimate of the carbon f i l t r a t i o n system based on the
Lockwood site. The other companies based their est imates on past experience rather than
the Lockwood site s p e c i f i c s . T h e r e f o r e , it is l i k e l y that the CuUigan of Billings is a closer
estimate of the true cost of a carbon f i l t r a t i o n system at the Lockwood site and the C u l l i g a n
costs are used in T a b l e s 2A and 2B. The maintenance, sampl ing, and operational costs are
high (approx imate ly $5,500 per year) compared with the other alternatives (see T a b l e 2B).
The system can be in s ta l l ed and operational within a few weeks.

- T A B L E 2AI n i t i a l Cost of Carbon F i l t r a t i o n Sys t em

Description

Cost of Units
Factory Set-up f e e
Set-up and Delivery
Cost of carbon
Shed and setup materials
Personnel time for shed setup
I n s t a l l a t i o n o f f i l t e r s
START, EPA time (1* year sampling)*
START, EPA time (setup)**

Quantity

8
8
8
8
8
8
8
8
8

S U B T O T A L
Contingency (20%)
T O T A L

Cost per
Residence

$6,625
$1,495

$125
$1,000
$8,000
$1,200
$400

$1,250
$1,200

$21,295
$4,259

$25,554

Total Cost

$53,000
$11,960
$1,000
$8,000
$64,000
$9,600
$3,200

$10,000
$9,600

$170^60
$34,072

$204,432
* Cost of add i t i ona l s a m p l i n g required during the f i r s t year of operation** Cost of START and EPA time during the se tup of the carbon f i l t e r s
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T A B L E 2 B
Y e a r l y Cost o f M a i n t e n a n c e and O p e r a t i o n o f Carbon F i l t r a t i o n S y s t e m

Descr ip t i on
T e s t i n g of household water
Rebed of Carbon
Freight of spent f i l t e r to and from fac tory .
T e s t i n g and d i spo sa l of spent f i l t e r *
Pick-up and S h i p m e n t
START, EPA cost for sampling event

U n i t s per Year
48
8
8
8
8
8

Cost per Uni t
$150

$1,000
$977
$400
$160

$2,500
S U B T O T A L
Contingency (20%)
T O T A L

T o t a l Cost per Year
$7,200
$8,000
$7,816
$3,200
$1,280

$10,000
$37,496
$7,499

$44,995

* Assumes nonhazardous d i spo sa l
Note: Maintenance Cost per nitration system is Total Cost divided by the number of systems ($5,624).

Carbon F i l t r a t i o n A l t e r n a t i v e Rat ing

E f f e c t i v e n e s s :

I m p l e m e n t a b i l i t y :

Cost:

A c c e p t a b i l i t y :

At lower concentration l eve l s , e f f e c t i v e at reducing exposure to
VOCs from water to l ev e l s below the MCL providing the system
is maintained, monitored.

The systems would have to be designed by an engineer and tested
on site, with a moderate chance of addi t i onal mod i f i ca t i on s needed.

Moderate init ial and r e l a t i v e l y high operational costs. Frequent
maintenance, tes t ing, and di sposal costs would be required.

H e a l t h risks posed by contaminants to residents will be reduced to
acceptable level s , except for homes with high contamination lewis.

75-90716.00
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4.4 MUNICIPAL W A T E R S U P P L Y

4.4.1 D e s c r i p t i o n of C o n n e c t i n g Residences to M u n i c i p a l W a t e r S u p p l y

Connecting res idents to the Lockwood municipal water s u p p l y wil l involve trenching and
extending the water main from the intersection of T a y l o r Place and Lomond Lane down the
length of Lomond Lane. An addi t i onal water main will T' from the Lomond Lane main and
run the extent of Doon Avenue. Lateral p ipe s will be laid from the main line to each home
that is to be connected. If necessary, a d d i t i o n a l water main p i p e may be i n s t a l l e d along
S a n d y Lane, and T a y l o r Place to inc lude all homes that may be a f f e c t e d by the P C E / T C E
plume. Advantage s to this alternative are that homes connected to the municipal water
s u p p l y will meet all water qual i ty s tandards, long term water quality t e s t ing will not be
needed, and connection of addi t ional homes to the water main at a la t e r time can be
accomplished inexpensively.

4.4.2 Per formance of Munic ipa l Water S u p p l y

Water treated via air s t r i p p i n g and carbon f i l t r a t i o n may s t i l l have VOC concentrations
below the MCL (< 5 ppb). The municipal water s u p p l y will provide clean water with no
VOC concentrations. The system is reliant on the quali ty of the municipal water s u p p l y that
undergoes routine te s t ing and is not at risk. T h i s alternative requires no additional
residential testing and no set maximum household f l o w rate as air s tripping and carbon
f i l t r a t i o n both do.

4.4 J Cost of Connec t ing the Residences to the M u n i c i p a l Water S u p p l y

The drawbacks to this alternative are the large initial cost of construction (approximate ly
$328,320 to ta l; this breaks down to 541,040 per home for 8 homes) and the long time
needed to complete the work (weeks to months). There are no operational or maintenance
costs. T h i s cost estimate is based on the be l i e f that the municipal water main currently ends
at the intersection of T a y l o r Place and Lomond Lane.
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T A B L E 3
Cost o f M u n i c i p a l W a t e r

Descr ip t i on
12" water main i n s t a l l e d
1 .5" lateral p i p e s
Dewatering
S y s t e m Development Fee ( C i t y charge)
Membership to Assoc iat ion fee

Accessories

Quant i ty
3,400 f e e t

.- 2,400 f e e t
,. 5,800 f e e t

8
8

5,800 f e e t

Cost
$30 per f o o t
$ 18 per f oo t
$ 10 per foot

$1,500 per home
$50 per home
$10 per f o o t

S U B T O T A L
Contingency (20%)
T O T A L

T o t a l Cost
$102,000
$43,200
$58,000
$12,000
$400

$58,000
$273,600
$54,720

$328320

T a b l e 3 is based on phone conversation with Empire Sand and Gravel. T h i s e s t imate agrees
c l o s e l y with the Castlerock Excavation es t imate ( T a b l e 4) and is believed to be r e la t ive ly
accurate assuming no unforseen c ompl i ca t i on s arise.

M u n i c i p a l W a t e r A l t e r n a t i v e R a t i n g

E f f e c t i v e n e s s :

I m p l e m e n t a b i l i t y :

Cost:

A c c e p t a b i l i t y :

Most e f f e c t i v e a l t ernat ive at reducing exposure to VOCs.

Large scale trenching and p i p e laying would be required.
Closenes s to the river may cause dewatering problems (the water
tab l e is at less than 25 f e e t below ground surface). F l u v i a l
sediment should be easy to excavate. Construction may take weeks
or months to be completed.

Extremely high initial cost. No a d d i t i o n a l maintenance or t e s t ing
would be required. The two-year warranty required by the local
government is provided for in the estimate above.

H e a l t h risks posed by contaminants to residents via household
water will be e l iminated .
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Four al t ernat ive s were evaluated in the sections above to determine the most f e a s i b l e and cost e f f e c t i v e
remedial measure for removing VOCs from the water s u p p l y of homes in the Lockwood Solven t s site. A
quali tat ive rating has been assigned for each criteria for the four alternatives evaluated (see T a b l e 5). Based
on the cost and exposure considerations, connection to the municipal water s u p p l y is the most attractive
alternative.

T A B L E 4Summary of A l t e r n a t i v e Costs

Subcontrac tor
N o r t h East Environmental Products* (AS)
ORS Environmental Systems * (AS)
Aeronx ( A S )
W E S Inc. ( A S )
C u l l i g a n o f B i l l i n g s * ( C F )
Water S p e c i a l i t i e s ( C F )
Monsanto/Enviro-Chem ( C F )
Pure Water S o l u t i o n ( C F )
Castlerock Excavating ( M W )
Empire Sand and Gravel (MW)

Cost PerHome
$19,621
$19,888
$20,021
$27,421
$25,554
$23,364
$22,644
$21,204
NA
NA

MaintenanceCost Per Year
$3,144
$3,144
$3,144.
$3,144
$5,624
$5,624
$5,624
$5,624

$0
$0

Eight Homes,
One Year

$182,120
$184,256
$185,320
$244,520
$249,424
$231,904
$226,144
$214,624
$319,800
$328,320

Eight Homes,F o u r Years
$257,576
$259,712
$260,776
$319,976
$384,400
$366,880
$361,120
$349,600
$319,800
$328,320

Eight Homes,Seven Years
$333,032
$335.168
$336232
$395,432

.$519,376
$501,856
$496,096
$484,576
$319,800
$328320

* Indica t e s that companies submitted d e t a i l e d estimates.
CF Carbon F i l t r a t i o n
AS Air S t r i p p i n gMW M u n i c i p a l Water
The costs in T a b l e 4 r e f l e c t the price Tor the al ternative quoted by the respective subcontractor p l u s the cost the EPA would have to pay for thehousing, sampl ing , maintenance, and operation of the system ( T a b l e s 1 A, IB, 2A, 2B, and 3 itemize these expenses).
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T A B L E 5
S u m m a r y o f A l t e r n a t i v e Ratings

Alterna t iv e
No Act ion / Bot t l ed Water
Air Str ipp ing***
Carbon F i l t r a t i o n
M u n i c i p a l W a t e r

Eff e c t ivene s s*
2
4
3
5

I m p l e m e n t a b i l i t y
Easy

Moderate
Modera t e
Moderate

C a p i t a l Cost / House**
$5,250

$41,896
$64,922

,$41,040

A c c e p t a b i l i t y
Low

H i g h
Moderate

H i g h
• Rating scale:0 « not e f f e c t i v e I « m a r g i n a l l y e f f e c t i v e 2 » somewhat e f f e c t i v e 3 " e f f e c t i v e 4 « h i g h l y e f f e c t i v e 5 " c o m p l e t e l y e f f e c t i v e•* C a p i t a l cost per home for a seven year period.
•*• Based on 1999 Pioneer data.

The f i n d i n g s from the s cheduled Sept ember 1999 s a m p l i n g are needed to conf irm the Pioneer 1999 sampl ing
results. Preliminary data indicate that the Sep t ember 1999 sampl ing wi l l show similar contamination as the
1999 Pioneer study.

C o n n e c t i n g the homes to the m u n i c i p a l water s u p p l y wil l e l iminat e the VOC exposure threat from
household water. Thi s is the only al ternative that e l iminat e s exposure. W h i l e this alternative o f f e r s better
performance, the large ini t ia l cost is o f f s e t by the absence of long term maintenance or sampling. The break-
even point for air s t r i p p i n g and carbon f i l t r a t i o n are seven and f o u r years, r e sp e c t iv e ly (see T a b l e 4). The
break-even point is the time at which the cost of connecting the homes to the municipal water s u p p l y equals
the cost of the air s t r i p p i n g / c a r b o n f i l t r a t i o n . Connection to municipal water is an attractive alternative
because it is a permanent solution, has the best performance of all the alternatives, does not require periodic
maintenance and sampl ing, and has a break-even point of seven years or less. T h i s sugge s t s that connecting
the homes to the municipal water s u p p l y is the best alternative.

The most a t t rac t ive op t i on is to connect each home to the municipal water s u p p l y . S u p p o r t for this
conclusion may be confirmed by direct comparison of each al ternat ive with connection to municipal water.

The No Action alternative would not s a t i s f a c t o r i l y address VOC exposure from household water, and the
cost for bo t t l ed drinking water would continue. T h e r e f o r e , this is an unacceptable alternative.

Air S t r i p p i n g can a d e q u a t e l y reduce VOCs to l e v e l s below the M C L . W h i l e this a l t ernat ive o f f e r s a low
to moderate i n i t i a l cost, the maintenance and s a m p l i n g costs make th i s a l t ernat ive less cost e f f e c t i v e over

75-90716.00
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seven years than connection to the municipal water s u p p l y (see T a b l e s 1 and 5). There for e , this is an
unacceptable alternative.

Whereas, Carbon F i l t r a t i o n can adequate ly reduce low concentrations of VOCs to l eve l s below the M C L ,
at the higher contaminant concentrations thi s a l t ernat ive is not viable. W h i l e this alternative o f f e r s a
moderate ini t ial cost, the maintenance and di sposal costs make this al ternative much less cost e f f e c t i v e over
four years than connection to the municipal water s u p p l y (see T a b l e s 1. and 5). T h e r e f o r e , this is an
unacceptable alternative.
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6.0 SUMMARY

T h i s Alt erna t iv e s Analys i s report evaluated four al ternatives intended to reduce the amount of VOCs in the
household water of homes in the town of Lockwood. The f o l l o w i n g a l t e rna t iv e s were evaluated as part of
this analysis:

1. No Act i on;
2. Air S t r i p p i n g of well water;
3. Carbon F i l t e r i n g of well water; and
4. Connecting the homes to the municipal water supply.

Each alternative was evaluated according to e f f e c t i v e n e s s , impl ementa t i on , total cost, and ac c ep tab i l i ty .
Based on these criteria, the connection to the municipal water s u p p l y is se lected as the most f e a s i b l e and
c o s t - e f f e c t i v e alternative based on the 1999 Pioneer s ampl ing and the prel iminary data from the 1999 START
sampling.
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

R E G I O N V I I I
999 18 th STREET - SUITE BOO -,-....„..,„,.,

D E N V E R , C O L O R A D O 80202-2466 490964

Ref: 8WM-DW
MEMORANDUM
SUBJECT: Aspen Park - Removal Action Level for Carbon Tetrachloride
FROM: Robert Benson, P h J X , Toxicologist . > s UChristopher Weisas, Ph.D., D.A.B.T., Toxicologis tx^f , fj^- J

. RHWM-ER ^i ' \TO: Peter Stevenson, SHWM-BRosc
The purpose of this memorandum is to establish a site spec i f i c removal action level(RAL) of 5 /tg/1 for carbon tetraehlpride in the drinking water wells in Aspen Park. TheRAL in OSWER Directive 9360.1-02 is 30 figA. For the reasons discussed below, webelieve that this lower level is required to protect adequately the health of the residents ofAspen Park.
OSWER Directive 9360.1-02, Final Guidance on Numeric Removal Action Levels forContaminated Drinking Water, October 25, 1993, with attached table dated May 1993,establishes a RAL for carbon tetrachloride of 30 f i g / 1 . This value does not account for

exposures from sources other than ingestion of the water. Page 7 of the Directive allows forthe establishment of RALs below that level based on.site spec i f i c conditions. We believe sitespec i f i c conditions in Aspen Park require a level of 5 j ig/1 . The primary reason is thatbecause carbon tetrachloride is a volatile chemical and will also penetrate the skin, there willbe significant exposure to residents from breathing air in the home contaminated with carbontetrachloride and from-using the contaminated water for bathing.
Because carbon tetrachloride is volatile, providing alternative drinking water alone isnot adequate to protect the residents from exposure to carbon tetrachloride. The residentsneed an alternative source of water for their total domestic needs, either from point-of-entrytreatment, a new well into an uncontaminated aquifer, or a central water supply that is freeof volatile organic chemicals.

Carbon tetrachloride is a volatile chemical.Because carbon tetrachloride is a volatile chemical, the air in the homes win becontaminated with carbon tetrachloride from other uses of water in the home. .Showering/bathing, using an automatic dishwasher, using a home humidifier or vaporizer,
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Here are wells in the vicinity that greatly exceed the RAL of 30 /ig/I.There are a substantial number of wells in the area that have a concentration ofcarbon tetrachloride in excess of 30 / ig/1. The highest concentration found to date is 26,000

The carbon tetrachloride plume is likely to move rapidly.Some information suggests that the ground water f l o w in the area is complex and isdetermined by fractures in the bed rock. There are domestic wells that have contaminationgreatly exceeding the existing RAL. Therefore , the concentration of carbon tetrachloride inwells at the edge of the plume is likely to increase dramatically.
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L O C K H f f O M A R

December 27,1999

Mr. Peter Stevenson, OSCU.S. EPA Region 8999 18* StreetSuite 500Denver, Colorado 80202-2405

Dear Pete,

Subsequent to- our last discussion, this letter has been prepared to document the likely reason whythe VOC plume at the Lockwood Solvent Site - Lomond Lane Area, may broaden north of Coulson'EDitch, and the potential impact to the downgradient plume geometry and position if the likely reasonfor this broadening becomes more or less a factor in the future.
As discussed in the Final Report, the VOC plume broadens north of C o u l s o n ' s ditch, withcomponents of ground water f l o w direction both to the north end to the north-northwest. The likelyreason for the plume's broadening is the reported large scale dewatering activities which are knownto occur at the sand and gravel ph. As large scale dewatering is performed, the plume's tendency
would be to shi f t to the north. Without dewatering, the plume axis would shi f t to the northwest. As
a result, the plume margin, and the position of the higher concentrations of VOCs downgradient ofCoulson's ditch, may sh i f t f rom time to time as a result in changing pumping conditions at the gravelpit. Thi s would indicate that a conservative approach in estimating the plume's downgradient extentshould be exercised in considering residential water supply options.
Please let me know if we may be of additional assistance in this matter.

Donald T. Bussey, CFGHydrogeo l og j s t


