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Department of Energy 
San Francisco Op>erations Office 
1333 Broadway 
Oakland, California 94612 

October 18, 1988 

Dr. Eugene Premusik 
Building 318 ' 
Brookhaven National Laboratory 
Upton, New York 11973 

Dear Gene: 

I have forwarded to you by DHL Express Mail three samples taken at the Salton 
Sea brine pond site on October 13. These are grab samples of the brine and 
salt crust. 

Samples are labeled G-1, G-2 and G-3. Sample G-1 consists of brine taken from 
the South end of the pond. Sample G-2 is typical salt crust, also taken from 
the South end of the pond, and sample G-3 is a salt crust that is less dense 
and more friable, that was taken approximately half-way up the bank of the 
South end. 

Locations sampled are shown on the enclosed sketch. This sketch also shows 
the location of core samples previously taken. 

We look forward to receiving information about the analyses of these samples. 

Sincerely, 

John 
Program Manager 

cc: Allen Jelacic, GTD/HQ 



Graph in Inches 

~ 

1 
1 

f- -

- Kt- - , 
- P t 1̂  

3 
J - I t : 

1 

~r 1 

1 1 1 
1 1 1 
1 1 i 
1 1 1 
T 1 1 
i 1 1 
1 1 1 1 

1 1 1 1 

1 1 i 1 
' i l l 
1 1 i 1 
! 1 1 1 
• I I ! 
I ' l l 
1 1 1 1 

• - . I I I 
! 1 ! 1 
' I I I 

1 ! i 1 

1 ' ! 1 

> ' 1 1 

• < i 1 

i t 1 
' ' I 1 
- 1 i J ' . 

- ^ ¥ 
: 1 i 1 

' I f ! 

1 1 ! 1 
I I I ! 

1 1 1 I 

1 1 i 1 
i 1 ! 1 
1 1 1 ! 

1 I I I 
I I I I 
' M l 
1 I I I 

! .. M l 
1 M l 
' 1 ! ! 
1 I I I 
! . ' M 

1 • • i M 
'. 1 M 
1 1 1 1 1 
1... M M , 
^ - ' ' ' ' •.« I ' l l & & 
1 1 1 1 1 1 
I 1 1 1 1 1 1 

i „ ^ ! L,; M ! , 
n i l ! M ' 1 „ 
i 1 1 i 1 1 3 2 
:. 1 M M 1 
i _ L 1 1 1 i 
1 1 M ! 

1 1 1 1 
1 1 1 1 1 1 3 1 

1 1 1 1 1 1 1 1 

'^'-H- ' ; : ! 111 
r h — • • 

1 M M 
. ^ ' ' ' ' 1 1 i"*i 1 1 1 1 i 

< 1 1 1 1 1 1 M 1 1 
I I I 1 1 ! t 1 1 1 1 
i l l i 1 1 1 1 1 1 1 
' I I 1 1 1 1 1 1 1 1 
' 1 1 1 ! 1 1 1 1 1 ! 

, 1 1 1 ', 1 I 1 1 1 1 1 

; 1 1 1 1 i I i 1 1 1 
1 1 1 1 I M l ! I I 
I ' l l ! I ! < ! 1 I 

1 1 I 1 1 1 1 1 1 : 
1 1 ! : i I i I 1 1 1 
1 1 1 i 1 1 • i 1 1 i i 
1 • 1 • 1 1 I I 1 1 1 1 

1 t I 1 1 1 ; 1 t 1 ' t 

1 ! ! 1 ! 1 : 1 1 ! ! ! 

, 1 I i 1 1 1 1 1 1 . : 

1 

i 1 f-
1 1 i 
1 ' 1 
1 1 - 1 

• 1 ' 1 

\ > \ fi 
! , 1 „ 

1 
1 

1 1 
1 1 i 
1 1 
1 1 

1 i 1 
! i 1 

1 ! 1 
1. i 1 

1 1 r 

—"ti~" 

r ' ' ' 
JJ 1 i 1 

' ' 1 

.4 ' 1 ' 
: . ! 1 1 

1 1 I 
1 1 1 

1 ! M 
1 1 1 

K 1 1 i 
1 1 1 
! 1 1 

1 , 

1 1 
1 1 

M 1 1 1 
1 1 1 1 1 
M i l l 
! . 1 1 1 

1 
1 
1 
1 
1 

M I ! 1 
M' 1 1 

1 ' 1 
1 1 
1 1 1 

1 i 
] 1 

1 M M 
1 M i 1 1 I 1 

1 1 1 1 1 1 1 
1 1 1 1 I j 
M i l l 1 
i 1 M i I 
M i l t . 1 
1 M I K : : 1 , 

1 1 M 1 1 1 
1 1 M 1 I I 1 
1 1 1 1 . 1 i 1 1 

1 
^ " 

1 
1 

1 1 1 1 1 1 1 

1 1 1 i U 2 i . i 
I I 1 I I M 

1 1 M 
M M 

' ' ' l i 
1 . I B I 
1 1 I I 
1 1 1 1 

1 
1 
1 
1 

1 1 1 M i 
• M i l l 

. 1 i ^ 7 < t 
1 , 1 ; 7 ? T 1 
1 1 1 1 1 1 M 
; i 1 1 1 1 ! 1 1 
! 1 j 1 • i 1 1 1 

1 1 I S A ' V » " P L l t 4 & 5 S T A -
1 I I 1 1 1 1 1 

i 1 1 M i l l 
1 1 1 1 1 1 ! r 
1 1 i 1 1 ' i i 
1 1 ! 1 M ' • 1 ! 
! ' 1 1 1 1 1 1 1 1 

.1 . i 1 1 1 1 1 ) 1 
1 1 1 ; ! 1 1 I 1 ! 
1 1 ' ' i 1 1 1 ! 1 

! ! ; I 1 1 1 1 1 1 

1 • 1 1 i' 1 1 i ! 1 

1 • ; 1 1 1 1 ! i 

1 i 1 1 i ! 1 I t ; '' ; • ; • - • 1 1 1 

1 i 1 1 1 1 1 . 1 1 ! 1 : 1 ^ . 1 

, • , , , ! , 1 1 1 : i . 

! 1 : 1 I 1 ' 1 ; ' i ^ 5 • 1 • . . 1 . 

r . i -T I 1 1 • 1 1 = 1 ^ • ! • 1 ^ 1 

1 1 1 1 1 1 1 1 : 

1 1 1 1 1 1 1 1 ! 

i-1- 1 M M M 
M M M i 

! 1 ! 1 ! 1 J 1 1 
M I M M M 
1 1 1 1 M 1 ! : 
1 1 1 i M M 1 
M 1 1 1 1 M ' 
M 1 . M M 
1 M 1 M i J_• 
l 1 1 1 1 1 j 1 

; ! 1 1 : 1 1 t ; 

M 1 ! 1 1 M ' 
' ' ' ' r r M ' , . • 

~ , l " S<iV+<1 
M . : ! 1 / 1 • 

. 1 1 1 l y 1 . . 

M i l l 
M 1 M 
M M 1 
M i l l 
I I 1 I I 

1 ' ' 
i, 1 
1 ' ' 1 1 1 
1 1 1 1 

M i l l 
1 M l 
1 M l 

1 1 
1 i 

1 ; • 

1 1 

1 1 

1 1 

1 i 
1 I I M M . 

.1 i l l I I I 
1 M l M l 
M i l l M l 
1 1 1 1 1 1 1 1 

M i l l i 1 
M M M 
M M M 
1 M I I 
I I I M 
1 ! 1 M 
I I I 1 M 
M i l l I I I 
1 1 M 1 M l 

1 1 I 1 M 1 1 1 
M M M 1 M 
1 1 1 1 1 I 1 ! ' 

1 M 1 1 1 1 1 1 

I I M . M 1 ! ! 
1 1 i a C R U E : • 
1 1 1 . 1 1 1 1 1 

r i o N j i 1 ^ \ •: 
1 ! ' 1 1 1 ! 1 1 

i 1 1 1 1 1 1 1 1 

M ; M M M 

! 1 1 • 1 1 I I •• 

M M 1 • • I • 

: : 1 1 : 1 i 1 1 

1 1 1. 1 • . .' 1 

1 , 1 : • - 1 

- a p !• 
• ^ M • : • / 

V V O V ^ 

1 
1 
1 
1 
1 
1 
1 • -
1 

1 
1 

1 
1 I 

. 1 

r̂ :̂  11 
11 
i 1 

M M M 
I I I 1 
I I I 1 
M l 1 
1 M 1 

1 M 1 i 
1 1 1 1 1 

l i I I I I 
i 1 I I M 
M I I M 
M M M 
1 M 1 M 
1 1 1 1 1 1 

1 1 M 1 1 
1 1 1 1 1 1 
1 I 1 1 i 1 

1 1 1 1 1 1 1 1 i 
CLS^ I M M M 

1 1 
1 1 

f i 
Zii 

1 
1 1 

' 1 
i 1 
' 1 

i t M M 
M M M 
M M M 
1 1 I I M 
1 M I I 1 
1 1 M 1 1 
1 M M 1 

1 i 1 ! 1 1 

M M I I 
1 ! 1 t r 1 

i j 1 1 > I 1 1 1 
1 I f 1 1 i . ! f i 1 

r ' i = 5 o . . 1 ! ! 1 1 1 1 , ! 

' 1 M M 1 1 1 
: 1 1 1 ! 1 1 ! 1 

1 1 1 ! 1 1 1 , 1 

1 1 M 1 1 1 1 1 
-—! - t i M M 1 

M M 1 M M 
' M 1 1 1 1 1 1 
' 1 1 1 1 1 1 1 1 
• 1 M 1 1 ! 1 1 
- 1 1 l i 1 • 1 : 

1 1 1 1 1 • 1 1 

i 1 ' 1 ! 1 • '. 

•• 

1 1 ; 1 1 1 1 1 

: 1 1 1 • • , ' ! 

' - s o " t i r t t N f t 
i ! ! i 1 1 : , 

; r " V V "̂  • 

1 i 1 1 1 1 
1 1 1 
1 M 1 

1 1 1 
i 1 1 

1 1 1 
1 1 1 

1 led. 
v , 7 (•, * 

& \ 
1 1 
i 1 
1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

1 1 1 

1 1 1 

1 1 
1 1 
1 1 
1 1 

• ± 1 
1 
1 
1 
1 

1 

r* « r M 
• ^ ^ ^ ±^̂  

1 . 
1- • 

i 1 

1 I i 1 i 
M (*l 1 1 
M i l 1 i 
1 1 1 1 1 1 
I ' l l 1 1 

i 1 1 1 M 1 
1 M M M 1 
1 1 1 1 1 1 1 1 

1 M i ! M ! 
1 1 1 1 M i ! 

1 1 ! ! 1 1 1 1 

! 1 1 • 1 M 1 

f 1 I 1 1 1 

t : 1 1 1 1 1 1 

• • . ' 1 1 1 1 

: : , < : • , • 

. • . . 1 1 •: 1 

: • • 1 1 1 

• . • ' 1 i 1 

. • ; ; 1 1 1 

1 

•V 'v 'v / ' I r 

i ^ ; ^ ' ^ : ^ ^ - ; • ? ^ i ^ ^ ^ y!<:c^s^.c<^^^s:^v,:s:s:^:#h^ 
• 1 1 . / 1 

/ . . 1 • 1 • 

1 : . , 1 1 Z * - ; ! ; • • • 1 : ' . ' : 1 : . • 

' i ^ i i l ' M o . 
1 , . 1 1 1 , 1 1 1 ! ; 

1 . , I 1 : 1 . i , ! • 

I ! ^ • i i • 
: i - > , 1 
1 1 1 > ; 1 1 • . 1 I > 

i , i 1 1 ; j 1 1 

r f l - i i i ! \ ~ r ' ' 1 1 
1 i • I I 1 
i 1 1 1- 1 1 
1 i 1 M i l 1 
i 1 1 1 1 1 1 1 1 
1 i i 1 1 1 1 1 
M 1 1 1 f 1 1 1 
1 1 1 1 1 . 1 1 1 1 

r.. b \ U 9 < ^ e . D e ^ 

1 • i ; 1 1 1 i 1 i 

! ! 1 1 1 ! ' I 1 t 

i • 1 ; i ! • 1 , i 

! 1 1 I ! • 1 

I . 1 1 1 1 . ! : 1 

1 < 1 1 1 i < , ' 1 

1 1 1 ! 1 1 I 1 1 1 
1 ' I l l 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 I 1 M M 1 1 1 
1 1 1 1 1 1 1 1 I 1 

1 1 1 M 1 1 1 1 
1 1 i M 1 1 1 1 
1 1 1 i 1 1 ' 1 1 

i 1 i ' ' 1 1 • 

, ' i : . 1 1 I 

' -^U_i 
i : i 1 ; 1 1 1 • 

I 1 1 1 ' 1 1 1 ' 

i 1 1 ; 1 1 I 1 • 

1 1 1 ! 1 1 1 ' ; 

1 t t 1 : i • 1 . 

I 1 > 1 1 1 1 ' 

• i 1 i 1 i 1 1 ' 

M I M M M 
i l i M M M 
M M M M ' 

I I 1 M M ' 
M 1 1 M 1 1 

1 i 1 1 M 1 1 1 
I M 1 1 ! M I 
1 1 1 1 
M • • ; ' ; • • ! ; : ; 

— — - r * ^ — • — ' 
/ • 1 

/'•' 
-^ v i . " si«A< 

! 1 • • ' 1 . 

. . . . • 
V t r T x * : ^ 

1 • 

; 1 1 1 1 1 1 1 , 

1 ! I 1 : 1 1 1 1 

! j 1 1 i 1 ! 1 1 

! 1 1 i 1 t t 1 1 

I I 1 ! ! ' 1 1 1 

1 1 1 [ 1 C 1 1 . 

: i 1 1 1 1 1 1 ' 

1 i t 1 < . ' 1 i 

1 1 1 

i « f t * / \ v c u t « i 
^ ^ 1 1 1 1 : 1 . 1 

1 1 1 ; ; ' ; 1 

t*<s+ T o Scex ' 
i ! ! • . • ^ ' 

t S « ! * \ « i %.X< 

,.' M i 
1 M 1 M 1 1 1 

• M 1 M ' ' ' 
• 1 1 1 1 1 1 1 
. , 1 1 M M 
• 1 1 1 1 1 1 1 

: 1 I 1 1 ; 1 1 1 
• 1 1 1 1 I 1 1 1 

• I 1 1 1 1 i 1 I 

• 1 

' 1 1 1 

• • I ' l l 

: ' 1 ! I 

C - 1 -1 1 

' 1 : t 

xo,«t f<x- tcd 
- " • 

I 1 , 1 1 1 1 1 
• i ' M I I 1 
! 1 ' . 1 1 M 
1 i 1 1 1 M 
1 1 1 1 1 M 
1 i 1 1 1 1 1 1 

i 1 ' . 1 M I 
! 1 1 1 1 1 1 1 
1 1 1 1 1 M 1 

-
~ 
~ 
_ 
_ 
"" 
~" 
'~ 
\~ 
L 

"~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
~~ 
I 

~ 

~ 
~ 
_ 
-

— 

— 

— 

_ 

_ 

_ 

_ 

M ..V- ;•. \ ' •;.y':S.<if V. \ S A < 1 ^ ^ X 



T ^ l bt-v.- 1̂ 4 • t l .• • 1 1 ; Mr) r;ti...n l C L o r i ;•- H i D .' oo— IJtJ J o 

Bechtel National. Inc. 
Enflineers "Constructors. 

Fifty Beaie Street 
San Francisco. California 

John Crawford 
U. S. Department of Energy 
San Francisco Operations Office 
1333'Broadway 
Oakland. CA 94612 

Subject; DOt Contract No.: DE-.AC03-84SF12194 

Dear John: 

As requesiad, Bachisl has deterrr.ined the current cost to date and the 
estimated cost to compiete our contract scope of work, The assumed 
scheduie for start-up of the flow test for this estimate is mid-February 
owing to the fact that INEL and its subcontractor, University of Utah 
Research Institute have not issued the RFP for operation of the fiow test. 
This RFP w;i: likely not be issued until the FY88 budgets are established 
and a decision is made regarding the Department of Energy's commitmeni 
to conduct the injection tests using the SSSDP 2-14 well. 

Based c'- the- above assumiptions, the foiiowin-g estimates have been made 
(all B: ^ates are after cost-sharing): 

1. Expenditures to date $8,023,417 

2. Estimated cost-to-compjete contract scope of work S .441,689 

3. Total estimated cost-to-ccmiplate S 8,470,107 

4. Current Contractual Limit (after cost-share of $2.S,1Q5)„ S 8,350,516 

5. Estimated additional: nds needed , $ 119,590 

Our total estimated cost-to-complete (Line 3) has not increased over our 
estimate oi October 14, 1937. This Is in'spite of the fact that we made 

'1565 
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the decision not to compiete the construction at this time (Reference 
letter of October 19. 1967, Owen to Crawford) because of the uncertainty 
of !NEL\s commitment to do the testing and the uncertainty of the DOE 
appropriations. Savings have been real' ed from: 

• a reduction in materials and subcont.'-sct biliings for the drilling 
effort (negotiated after driliing was compieted); 

• savings in construction labor costs; 3.nd 
savings in site utilities cosis-to-date : ,,̂ ^ 

These savings have offset the increase in costs caused by: 
' shutting down the construction operation; 
• adding the installation of the injection line to the Imperial we!'; 
• extencinu the schedule by over three months. 

Several items must be addressed in detail to fuiiy understand the 
estimated costs provided above. These inciuds the current status of flow-
test facilities and thQ costs for site clean-up. 

Status of Flow-test Facilities: The flow-test facilities construction was 
shut down on f̂ Jovember 13 with DOE's concurrence because of uncertain
ties with regard to the start-up date for INEL's injection testing, The 
shut-down date v/as planned so that all major installation (requiring 
cranes or other heavy equipmient) was complete (substantial completion). 
The re.mainder of the work to com.plete the iacility includes installation 
of the instrumentation (not installed because of potential for corrosion 
and theft or vandalism); installation of the pumps and filter media, 
completion of tne intake structure and several pipe supports, and hydro 
and in-service testing of the facility, 

It should be noted that the facility was constructed as a temporary 
structure with the intent of final system testing foilcwed immediately by 
thQ f!ov\/'iest. Unstable foundation soils at the sits are e.xacerbated by 
periods of extensive rain and the recent earthquake. These conditions 
coupled with a prolonged delay in start-up could result in shifts in the 
piping alignmients leading to increased stress on all of the piping, 
especially on piping flanges and valves. We have included in our estimated 
cost-to-complete the facility an amount for inspection of aliignments and 
for cold hydrotesting followed by in-service testing. We felt that these 

• ^ j 
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measures would aliovv idsntification of functional problems However, v̂ e 
have not included funds to repair the facility shouid e:<tensive damage 
have OGurred during this interim period. 

The estimated costs provide herein assut start date of mid-Februar--' 
for the flow-test at̂ d a flow-test program of 21 days as oreviousiy 
agreed.' To provide adequate time to compiete the IB'- '" 'V. Bechtel will 
require notification to proceed four (4) weeks prior t. ^ proposed start
up date. This will allow ti.me for a new construction manager to 
familiarize himself with the requirements of the facility, for ordering 
additional materials and equipment, and for final testinQ. 

u i i i i i i i g 

the Imperial weii, 
tes 

r Hiiijenai VY^U. We recommend thai Bechtel be authorized to conduct 
its leading to deveiopmient of a disposal pian as scon as possible. 

Development of this plan would require chemical laboratory analyses and 
tests for solidification techniques conducted on bottom, sedimient sample 

The IT Corporation, vvhich operates the local disposal site, recently 
Issued a letter stating that, as of December 1, it will net accept liquid 
wastes. Therefore, tests on representative samples shouid be conducted to 
determine the best treatmient to solidify the waste, Mora importantly, 
representative samples should be tested for heavy m;etals concentrations' 
!t is possible that the sludge, when thickened or concentrated by filtering 
or adding thickeners, v/ill concentrate heavy metals above allowable 
thresholds and thus beccmie classified as a hazardous waste. 

Results of tests conducted in June, prior to the drilling operation, 
indicated that the metals concentrations were below hazardous vv/aste 
limits but close to the allowable limit for arsenic, However, brines from 
the 2-14 well contain heavy metals in solution, including arsenic, which 
wit) become concentrated in the sludge. 

Our budget estimate for site clean-up assumes disposal of the brine pond 
sludge at a Class li disposal site-not at a Class ! dump as hazardous 

( ^ 
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waste. The cost for hazardous waste disposal would be significantly 
higher, 'n addition, costs for extensive treatment to solidify the waste 
have not been included because of the uncs-rtainty associated with 
treatment requirements. 

M §rpa'ivg f INEL does not conduct a 21 day f̂ ow test as is 
currently in our contract scope cf work, a finvv-tesi of the 2-14 well 
could still be conducted with our current budget. The IMEL requi'̂ ement for 
uninterrupted flow would be eliminated and would provide cost savings 
from not insialiins and operarlng the sand filters as weli as the redundant 
pumps and flow lines. With these savings,. Bechiei estimates that we 
could provide complete staff support for a 7 day flow test of the 2-14 
weii including use of the high pressure separator and injection cf the 
bfine into the imperial within the estimated oost-tc-compiete shovvn on 
L'̂ -̂  3 herein. 

In addition, EPRi has indicated its interest in testing their crys'^iiizer 
unit during flow tests of the 2-14 weH. The crystanlzer is an 
experimental unit which may be effective for scale control or for 
selective removal of metais. This pilot equipment would be installed and 
operated at no additional cost to the DOE. EPRi could also make available 
their m.obiie laboratory for brine chemiistry testing at no additional cost 
to DOE. The addition of EPRI projects would be to either the 21 day or the 
7 day flow test, These projects would enhance the value of the SSSDP to 
industry. 

I hope this information is sufficient for your planning purposes, Should 
you have questions or require additional inforrriation, please call, 

Sincerely, 

cc: Alan Jsiacie - DOS/Wash 
A. D. Benz 
G. F. Cochrane 
J. C. Selover 

Janet L, Owen 
Project Manager 



November 19, 1987 
Report No. TP-20 
Report Period: June-August 

Salton Sea Sc ien t i f i c D r i l l i n g Projects 
in the 

Salton Sea Geothermal Area 
Contract No. DE-JAC03-84-SF12194 

Bechtel Nat ional, Inc. 
P.O. Box 3965 

San Francisco, California 94119 

Contract Period: 10 September, 1984 through 15 January, 1987: 

1) Contract Objective 

On June 12, 1987, DOE issued a contract modif icat ion (A016) adding 
funds to i n i t i a t e s i t e cleanup, the las t task of the Part A scope. 
On June 30, 1987, DOE modified the contract scope (A017) and 
authorized Bechtel to proceed wi th the work; f u l l funding was 
subject to d e f i n i t i z a t i o n . On August 29, 1987, the new scope of 
work and f u l l costs were de f i n i t i zed and the contract was so 
modified (A018). 

2) Technical Approach 

In accordance with inst ruct ions from DOE, new tasks were added to 
Bechtel's scope of work. This "Part B Scope" includes: 

Task 1 

Task 2 

Task 3 

Task 4 

Task 5 

Task 6 

Rework/Repair State 2-14 Well 

Construct flow tes t f a c i l i t i e s 

Operation of f low tes t 

Clean-upn s i t e br ine pond and mud sump 

Provide s i t e u t i l i t i e s 

Management 

0868M - 2 -
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November 19, 1987 
Report No. TP-20 
Report Period: June-August 

3) Contract Tasks 

The fol lowing technical discussion and reported costs are for the 
period June, 1987 through August, 1987. 

Part A 

Tasks 1-5 of Part A are complted . j \ 

Task 6 - Well Abandonment and Site Cleanup f\^ 

Upon execution of Contract Modif icat ion A016, on June 12, 1987, 
Bechtel proceeded with s i t e cleanup: disposal of sludge from the mud 
sump and brine pond. The mud sump wastes were hauled to the dump 
for disposal. The volume of d r i l l i n g mud was almost 600 tons, 400 
tons greater than o r i g i na l l y estimated. The brine pond sludge was 
determined to be too wet for disposal as so l id waste and too 
dry/heavy for disposal as a l i q u i d . Bechtel began test ing with 
addit ives such as cement to absorb water. However, Bechtel was 
directed to stop cleanup a c t i v i t i e s to allow Kennecott to flow tes t 
the i r Wilson 1-12 well into the brine pond in ear ly July . On June 
30, 1987, Contract Mod A017 incorporated Part A Task 6 into Part B 
Task 4 with the modif icat ion that the task would not include plug 
and abandonment of the w e l l , removal of equipment and f a c i l i t i e s 
abandoned in place by DOE, nor decontamination of the brine pond and 
mud sump. 

Part B 

Task 1 - Wellbore Repair 

The well repair program was begun on July 1, 1987. As directed by 
DOE, Bechtel accelerated procurement activities, placing over 40 
subcontracts for drilling services and supplies in the period of 
approximately three weeks. Well workover began on August 1, 1987. 
After one section (5 joints) of damaged liner was pulled, Bechtel 
was directed to conmience sidetracking the well as it was deemed 
impractical to pull the liner based on the condition of the 5 joints 
a l ready pulled and with the limited budget available for well 
repair. Several attempts were.made to sidetrack with both mud 
motors and a conventional whipstock. A depth of 7180 feet was 
reached when Bechtel was directed to stop drilling because of an 
obstruction in the hole. One additional day of milling was 
authorized. When this failed to improve the situation, Bechtel was 
directed to prepare for and conduct a flow test of the accessible 
zones (6100 - 7100 feet) to determine whether sufficient flow could 
be achieved to satisfy INEL's requirements f o r injection testing. 
This test, conducted on September 1, 1987, was observed 
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Report No. TP-20 
Report Period: June-August 

by INEL representatives. The well was flowed for 12 hours into the 
brine pond (to capaci ty) ; i t sustained flows of over 750,000 
lbs/hour and peaked at over 1 ,000,000 lbs/hour at over 400 psi and 
over 400OF. The well was deemed by INEL to be capable of 
supplying the required flows for the i r in jec t ion tes t ing . Brine 
samples were taken by INEL, Kennecott/Bechtel , and representatives 
from U.C., Riverside. Task 1 was completed at th i s point . A report 
on the flow tes t resul ts w i l l be issued. A report on a l l Task 1 
a c t i v i t i e s w i l l be included in the Part B f i na l repor t . 

Task 2 - Construct Flow Test F a c i l i t i e s 

The design of the flow tes t f a c i l i t i e s required several meetings in 
El Centro, Idaho Falls and Salt Lake Ci ty . Among the issues to be 
resolved were the use of sand f i l t e r s , redundant flow l ines and 
pumps, on-s i te support, budgets, schedule, the Wilson 1-12 well vs. 
a new in jec t ion well (Imperial 1-13). During th i s period the high 
pressure separator was v i sua l l y inspected by a qua l i f i ed materials 
inspector and the vessel was hydro-tested (August 21 ). 
was deemed to be sat is factory for use in the flow t e s t . 

Task 3 - Flow Test 

Bechtel was directed to i n s t a l l piping for connecting a new w e l l , 
Imperial 1-13, to the brine pond for flow tes t ing . The tes t period 
for long-term flow test was reduced from 30 days to 21 days. 

The vessel 

Task 6 - Management 

Bechtel was directed to attend and give a presentation on SSSDP at a 
program review meeting in Washington, D.C., on June 29-30. In 
addition, as mentioned in Task 2, numerous meetings were held to 
discuss flow test design. 

Other Issues 

During this period, Bechtel's contract with Kennecott was modified to 
transfer ownership of the well to Kennecott, to provide Bechtel access to 
the site and the 2-14 well, to provide Bechtel/DOE with an injection 
well, to provide a flow line between the Wilson 1-12 well and the brine 
pond, to provide a qualified drilling supervisor for Task 1, to modify 
the scope of work in accordance with the Bechtel/DOE contract, and to 
modify site cleanup requirements. 

During the initial site cleanup, it became apparent that the brine pond 
sludge may require processing for disposal, may be larger in volume than 
originally estimated, and could become hazardous (toxic) waste if further 
concentrated or if significant volumes of brine are added. 

0868M 



Table 4 

Bidder 

SRS 

Tracker 

CE 

Cost Comparisons 
(Harardous Waste Disposal) 

Cost 

$305,549'' 

$298.9621 

$418.2201 
$347.8003 

Table 5 

Cost Comparisons 
(Nonhazardous Waste Disposal) 

Bidder Cost 

SRS $253,6294 

Tracker $251,005^ 

VenVirotek $196.7802 

CE $347,3803 

1 Cost basis is 10,000 bbl, includes treatment, 
transportation and disposal at IT as 
hazardous waste 

2 Bid for transportation to Ventura, processing 
and recycling nonhazardous waste 

3 Bid for waste fixation of heavy metals and 
chlorides with disposal at Brawley dump 

4 Cost basis is 10,000 bbl, includes treatment, 
transportation and disposal at IT as 
nonhazardous waste 
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TOXIC PITS CLLKHU? ACT OF 1984 VITli AKEHDMEins R ^ E . O c . \ > : Z ^ i 

Attached i» • copy of th« Toxic ? i t« aeanup kct of 1984 v i th 1985 tnt ""^^ 

1986 uiendaentt. 

fvi V 
hrWV ^\S_,cU^Vu ^^^^^.,,,,-^0 ^̂  V\̂  W ĴVlv ..A>^-''H--^^?- ^?CK) 

U^rr-^ 

.v\ U l . (J.T'c :i t^ctr^Vs . - . A U ~ \ i ^ ^ ^ - ' ^ 

fc,<»vic\V^ [;;^ik 

KC06.4. (a) NotwithJtandtng any other provisoa of law. unlca 
granted an eaempHon pursuant to lubdivision—(b) or Section' 
2S208.13, a perv>n shall not dUchoige liquid ku&rdous wastes.or 
hazardous wastes containing free liquids into a turface impoundment 
after June 30. 1388. If the surface impoundment, or the land 
imm,e<l5?'e'y beneath ll conlalru hazardous wastes, and fa Nvilhin 
one-half mile upgradient from a potential source of drinking water, 

A person who owns a surface impoundment- which meets the 
conditions spjecified in this subdivision shall close the "jxgoundmcnt. 

(b) A person may apply to a regional board to exempt a surface 
Impoundment from subdivision (a) pursuant to this subdivision. A 
person shall submit the application for exemption to the regional 
board on or before January 1, 1986. 

(I) A regional board shaJl either grant or deny an eiemption from 
subdivision la) on or before December 31, 1987. A regiorul board 
may grant an exemption from subdivision (a) only if the regional 
board makes both of the following findings; 

(Al No extremely hazardous wastes are currently being 
discharged into the surface impoundment, and either one of the 
rollowing applies: 

(I) The records of the person applying for an exemption indicate 
thai no extremely hazardous wastes have been discharged into the 
surface impoundment. ' — 

(ii) Extremely hazardous wastes are not present in the surface 
impoundment, in the vados zone, or in the waters of thi* state. 

(D) Th«' surface impoundment is in compliance w'llli S^^-tion 
25203.5, and a report has been filed pursuant to Section 252Cte.S 

- 5 -



1 ^ ^ 
Vf' 

, s ^ ' 

1 ^ , 

s 
>^~ 

/X-S. fi) Vrd^m granlW «n •a«mp«1oft punwant to 
Ovttioa <«l cr f^tiMi MaO0.», en «r «Aer JtmMrr >• WO. no 

•twail <UacWf« AO)' Uquid huArdou* %ir«a(« cr kuArdous 
«ontaiMMf fr«« bqtyitif ln(9 a MiHac* )mpoun<lm«r»(. unleu 

| i u r ^ c « fmpoumlment It double lined, at ipeclfled in subdivision 
^ ^ j . equipped *Hlh < Jeichjte coDectloo iyslem. and p-oundwater 
li^on'torlng to conducted, in accordince with the federal Resource 

JCotiaervaboo and Becorerr Act of ISTfl, the reiulaHons and 
lfuid*nc« documentj adopted pursuant tbereto.tnd the regulations 
^ adopted by the state bowd and the department. 

(b) Until the regulations and guidance documents specified in 
aubdivision (a) relating to double liners for surface impoundments 
| o into effect, the requirement of installing double-liners in-
aubdivision (a) may be satisfied by Installing a top liner which is-
designed. opcTulcd, and cojutruclcd of materials to prevent the 
migration of any constituents into the top bncr during the period the:; 
facility remains in operation, including any postclosurc;monitoring-
period, and by irulaJling a lower Uner which i^designcdz^oiH.'ralcd..-
and constructed to prevent the migration'of anyjfcpnstilucntsi 
through the lower liner during the some period, and is constructed; 
of al least a three-foot thick layer of rccompacted^clay or othcr_ 
natural materials which have a permeability of notjnprejhanl x l̂ Ê -Ix 
centimeter per aecond. , >^ssr::^55^ii= 5;^TEPiT.:"i 

(c) A person may apply for an exemption JFrom subdivisioni(ft) for^; 
a furfacc impoundment for which construcb'pn had begun on-orr--
before July 1, 1964, and which was Issued waste discharge 
requirements by fiilni nn application with the regional board on or -
before January 1, 19®. The initial application for exemption shall, 
include a completed hydrogeoIogicaJ assessrnenl report which 
contains the accurate data and documentation specified in Sectipnz. 
15206.8. An appUcation for renewal of an exemption shall include the ; 
report only If required by the regionaJ boards.If the regional board 
has not granted the exemption by June 30.1983, the person shall then 
comply with the requirements specified Ir*;subdivision (a), except 
that if the rerional board denies the application for exemption but^ 
determines that a reasonable person would^haye applied-for a n -
exemption, the regiona] board may temporarily exempt. the r 
applicant from subdivision (a), for up to one year from the dale of-
the denial of the exemph'on, for the sole purpose of bringing the . 
turface Impoundment Into compliance wilnsubdiyiaon {a)-.~r-tr-rt^2 

(d) The regional board mar grant an exemption upon reviewing,: 
the application and making all of the following findings: -

(1) The applicant has fully complied with subdivision (c). - :--̂ j. 
(2) No hazardous waste «Cnstitucnts have migrated from the.v 

sxirface impoundment into the vadosc zone or the waters of the slaic^ 
in concentiatioru which pollute or threaten to pollute the wntcrs p t , 
the state. . 

(3) Continuing the operation of the surface impoundment 

: . - , - . . J . 7 ^ , . * . - -
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Table 2 

Sludge Physical Properties 

8K)X. l o / t ^ / ^ f 

//A 

Sludge Voltime (1), 7,600 bbl 

318,000 gal 

Sludge Density (2), 1.5 s.g. (wet sludge) 

2.2 s.g. (dry solids) 

Percent Solids in Wet Sludge (3), 30% (by weight) 

Sludge Weight; 12.5 lb/gal (wet) 

3,980,000 lb (wet) 

1,990 ton (wet) 

1,200,000 lb (dry) 

600 ton (dry) 

Water Content for Disposal^^) 
(to pass paint filter test) 

approx. 40% by weight 

Sludge Weight With 40 percent Water: 
(after dewatering) 

1,000 ton 

Sludge Inorganic Salt Content (3), 10-15% 

Sludge Weight After Fresh Water Rinse: 
(assumed removal of salts; 10% of 
sludge weight) 

900 ton 

(1) Estimated from pond measurements in Section III 

(2) Estimated from salt water sp. gr. of 1.2 and amorphous silica 
sp. gr. of 2.2 

(3) From contractor pre-bid evaluations of sludge samples 
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less than 6,000 mg/l. Fixation of the soluble constituents would be required to dispose K ; f j - ^ 
of the waste at a Class III dump. 

Acid Soluble Salts 

Carbonate content was analyzed in the 3/88 samples and found to be 1-2 percent (by 
weight) of the wet sludge. Carbonate salts could be dissolved by addition of acid to 
further reduce the volume of filtercake to be disposed. However, addition of acid 
would dissolve the metallic salts and could further exacerbate the problem of soluble 
heavy metal concentrations. 

Phvsical Properties 

The physical properties of the sludge affect the estimated cost for treatment and 
disposal. Table 2 shows physical property assumptions. These have been deter
mined from laboratory analyses and from information provided by waste management 
contractors who have sampled and analyzed the sludge. 

Table 2 
Assumed Physical Properties 

Sludge Volume: 

Sludge Density: 

10,000 bbl 
420,000 gal = z^'^"'^ ^A, X^%. 

1.3 s.g. (wet sludge) 
1.5 s.g. (dry solids) 

Per Cent Solids in Wet Sludge: 

Sludge Weight: 

30 per cent 

10.3 lb/gal (wet) 
4,326,000 lb (wet) 
2,163 ton (wet) 

1,297,800 lb (dry) 
649 ton (dry) 

Allowable Water Content: 
(to pass paint filter test) 40 - 45 per cent 

Sludge Weight with 45 per cent Water: 
(after dewatering) 

Sludge Soluble Salt Content: 

Sludge Weight After Fresh Water Rinse: 
(assumes removal of 10% salts) 

1,180 ton 

10-15 per cent (wet) 

1,062 ton 



'Su^SOj n ^ f 

3SSDP Sludae Pond Removal Proaress 

I tern Date Quant.X tv* R«tB 

11/14 
11/17 

} 1/30 
12/01 
12/02 
12/OS 
12/07 

12/07 
12/08 
12/08 
12/09 
12/09 
12/10 
12/10 
12/12 
12/12 
12/12 
12/13 
12/14 
12/14 
12/15 
12/15 
12/16 
12/16 
12/16 
12/17 
12/19 
12/19 
1 2/ 19 
12/20 
12/20 
12/20 
12/21 
12/21 
12/21 
12/22 
12/22 
12/23 
12/23 

Direct removal. 
Direct r e m o v a l . 
Direct removal. 
Initial Dumoino 

di sposal 
di SDOsai 
di Boosal 
disoosal 

di SDOsal 
disDosal 

Dn—<si •!•(= mnhi 1 i 7flti on bf^nins 
Pond fluids oumoinp to site tant;s beaina 
for ini»ction bv Bechtel 
Direct removal, haulinq. it 

hauling. i< 
haulinq, S* 
hauling. 8< 
removal with 50"/. bvoass 

to site tanks -cumulative auantitv 
Downtime caused bv Bechtel 
Reprocessing with polvmer 
Downtime caused bv Bechtel 
Reprocessing with polvmer 
Downtime caused bv Bechtel 
Reprocessing with polvmer 
Downtime caused bv Bechtel 
Reorocessing with polvmer 
ReorocBSSinq with polymer 
Direct removal, hauling, it 
Direct removal, haulinq, & 
Direct removal, hauling. 8< disoosal 
Reorocessing with polvmer 
Direct removal, hauling. & disoosal 
Processing with polvmer 
Direct removal, hauling. S< disoosal 
Hauling & disposal of processed solids 
Processing with polvmer ' 
Processing with polymer 
Direct removal, hauling. i?< disoosal 
Hauling & disposal of processed solids 
Processing with DOIymer 
Processing with polymer 
Direct removal, hauling. & disoosal 
Hauling & disposal of processed solids 
Hauling S< disoosal of processed solids; 
Direct removal, haulinq. it 
Processing with polvmer 
Processing with polymer 
Direct removal, hauling. S< 
Processing with polymer 
Work stoDoed a t 1200 hours 

47.85 
48.26 
50. 30 
26.09 

240.00 

24. OO 
59. 00 
8.00 
34.00 
9. 00 
82.45 
1A. no 
18.62 
97.78 
74.02 
53.70 
49.38 
40. 13 
55.57 
15.63 
23.51 
26.74 
55.31 
46.56 
38.28 
12.50 
-24.58 

213.65 
213.65 
213.65 
213.65 
137.94 

260.00 
137,94 
260.00 
137.94 
260.00 
137.94 
7AO.on 
137.94 
121.00 
213.65 
213.65 
213.65 
121.00 
213.65 
121.00 
213.65 
75.71 
121,00 
121.00 
196.71 
75.71 
121.00 

40.21 
.37.91 
12.65 

121.00 
196.71 
75.71 

12.72 

Cost 

10.2 
10.3 
10.7 
5.6 

33. 1 

8.0 
2. 1 
4.7 
2.3 
11.4 
3„6 
2.6 

11.8 
15-8 
11.5 
10.6 
4.9 
11.9 
1.9 
5.0 
2.0 
6.7 
5.6 
7.5 
0.9 
3.0 
4.9 

1.0 
l.O 

disoosal 

di soosal 

38.94 
48.75 
59.48 
50.91 
18.75 

196.71 
121.00 
121.00 
196.71 
121.OO 

7.7 
5.9 
7.2 
10.0 
2.3 

-^ '̂ .6-̂  

- ^ ^ - I ' 

- t " *t 

\ l > . ^ ' 

Sludge/salt weight removed, less flyash 

Cost subtotal 

1069 

257. 

Credit for flvash used 75.00 75.71 -5.7 

Total estimated subcontract costs billed cost 
mav v a r v 

251 .6 

* All Q u a n t i t i e s essceot d e l a v t i m e s a r e in t o n s : 
d e l a v t i m e s a r e in h o u r s 

e/E'd SU131SAS A9a3N3 Q^d n31HD3a 6T:0T 6 8 , £0 Nbf 
• • • ; # 
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Salton Sea Scientific Drilling Project 

Objective 

The objective of the Salton Sea Scientific Drilling Project was to investigate 
the "roots" of the Salton Sea hydrotherraal system in southern California's 
Imperial Valley. This objective was to be reached by drilling a well as deep 
as funds would allow, and acquiring as much geological, geophysical and 
geochemical data as possible for evaluation by the National Labs and 
Universities. 

Funding 

Congress initially appropriated $5.3 million to DOE for the project in fy 84. 
These funds were for drilling the hole and ancillary support operations. 
Research was to be funded by the National Science Foundation, Geological Sur
vey and DOE out of other appropriations. From fy 85 through fy 87 an addi
tional $2.9 million has been obligated for drilling, well rework, flow testing 
and associated operations. 

Time Frame 

A contract was awarded to the Bechtel Corp., through the competitive bidding 
process, in Sept. '84. Bechtel proposed to conduct the project in cooperation 
with Kennecott Corp., a geothermal leaseholder in the Salton Sea area. Dril
ling was initiated in October 1985 and ended in March 1986 at a depth of 
10,564 feet. Subsequently, it was determined that the well liner had parted 
or collapsed at about 6,380 feet, and in the ensuing period of time diagnostic 
tests of well damage and well rework have taken place. Currently, preparations 
are being made by the contractor for a 20-day flow test, which is scheduled 
for mid - November. Bechtel will clean the site in January or February 1988, 
turn remaining facilities over to Kennecott, and DOE's contract with Bechtel 
will then be terminated. 

Management 

This project has been directed by the Geothermal Technology Division of DOE/ 
HQ, with an Executive Steering Committee consisting of members from DOE, Na
tional Science Foundation and the Geological Survey. HQ assigned management 
of the project to SAN's Fossil, Geothermal and Solar Division. The attached 
chart shows some of the relationships. SAN was required to maintain a high 
degree of coordination between the scientists on one side and the contractor 
(Bechtel) on the other, IMs at times proved to be a sensitive issue, as 
drilling a geothermal well to these depths under adverse conditions is not an 
every day experience and some learning was involved. 

HQ has made the decision to assign follow-on geothermal research at the Salton 
Sea site to the Idaho Operations Office, to be managed INEL staff. 



The Salton Sea Project 

DOE/SAN has managed the Salton Sea Scientific Drilling Project since its in
ception in 1984. The Bechtel Corp., through the competitive bidding process, 
was awarded a contract in September of 1984 to conduct the drilling operations 
and associated site support services for the researchers from the National 
Labs, the Universities and the U. S. Geological Survey. The value of the 
original contract was $5.3 million; however, to date some $8.2 million has 
been obligated against the contract to complete the well drilling, carry out 
ancillary services, undertake well remedial work, and conduct a 20-day flow 
test of the well. "̂-; 

The project is based on a concept"by Dr."Wilfred Elders, University of"Cal-""'" 
ifornia - Riverside to conduct a scientific investigation of the roots of a 
known geothermal system in the Salton Sea area of the Imperial Valley, Ca. -. ̂-
where magma is believed to have been intruded .through a rift system to within 
15,000 to 20,000 feet of the earth'.s surface. -Dr. Elders successfully lobbyed 
Congress for the original appropriation a.nd was the project's Chief Scientist 
during Phase I. " "" 

The Salton Sea project is the first of a series of proposed deep continental 
scientific drilling projects to explore the earth's interior. Future projects 
will probably be conducted under the auspices-of the National Science Founda--
tion and managed by DOSECC, a private organization established for.this 
purpose. 

Unfortunately, insufficient funds were available to attempt to drill the Sal
ton Sea hole to, or near, the magma source. The total depth of hole was 
10,564 feet. The Russians recentiy_have"drilled-.a ;hol-e-to more-than-44,000•-^--
feet, which has provided much of the incentive for the U.' S.deep drilling 
program and provoked the interest of certain menbers of the Congress. 

Currently preparations are underway for a 20-day flow test of the Salton Sea 
well, to be conducted in November, after which Bechtel will carry out some 
limited site cleanup. Following this the remaining facilities and the well 
will be turned over to Kennecott Corp., the cooperating leaseholder. At that 
point in time, probably January or February 1988, Bechtel's contract with SAN 
will be terminated and SAN's management responsibilities for Salton Sea 
geothermal research will be taken over by DOE's Idaho Operations Office, who 
will sponsor continued investigations by the National Labs and Universities, 
- in cooperation, with -Kennecott _Corp. at_the..Salton _Sea.,Site. 



Salton Sea Project 

The Salton Sea Project (originally the Salton Sea Scientific Drilling Project) 
evolved from a concept of Dr. Wilfred Elders, University of California -
Riverside to investigate the roots of a geothermal regime. The Salton Sea 
area, just north of the Gulf of California, represents the only known dry -
land extension of a sea-floor rift, where magma from the earth's interior is 
free to move upwards to near the earth's surface. This heat source is prob
ably the cause of the extensive geothermal fields of the Imperial Valley; and, 
the drilling of a hole into or near the source could provide considerable 
technical data on the impact of magma intrusions upon the earth's crust, and 
the formation of hydrothermal systems. 

Dr. Elders actively lobbyed for funds to undertake the project, and Congress 
appropriated $5.3 million to DOE-in~fy—1984-for-a "deep"-drilling project in 
the Salton Sea area to study this unusual geologic/geothermal feature. .-The ..,-: 
DOE'S Geothermal Technology Division was directed to manage the drilling of 
the hole, and to coordinate the scientific activities by the National Labs, " 
Universities and the U. S. Geological Sur.vey, .which were .to .parallel and fol
low the drilling. The Geothermal Technology Division assigned day-to-day man
agement of the project to the San Francisco Operations Office. This office 
issued a Request for Proposals and the Bechtel Corp. was awarded a contract to 
manage the drilling and other support operations in Sept. 1984. 

The Salton Sea well was drilled to a total depth of 10,564 feet, which was 
less than desired, but the best that could-be-attained within^the budget 
limitations. A fluid temperature of 353° C was measured near total depth, a 
short flow test was performed, and fluid and core samples taken for analysis 
and evaluation. --- :--s-Hr:-"=::;Hr:2z;3zr::p=;:- - -

To date a total of about $8.2 million has been obligated against the Bechtel 
contract, as additional funds were appropriated by Congress to complete the 
drilliTig", conduct well rework, and finally conduct a long-terra flow test of 
the well. These funds do not include actual expenditures for technical inves
tigations by the National Labs, the Universities and the USGS. The flow test 
is scheduled for November of 1987i after-which Bechtel will conduct some 
limited site cleanup and turn the remaining facilities over to Kennecott 
Corp., the cooperating geothermal leaseholder. At that point, the contract 
with Bechtel will be terminated and the San Francisco Operations Office role 
in the project will end. However, Headquarters, has assigned the Idaho Opera
tions Office responsibility for managing continued geothermal research at the 
Salton Sea site, in cooperation with Kennecott. 


