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PREFACE 

This report provides an archival reference to the scientific information 

and other pertinent documents and materials associated with the Salton Sea 

Scientific Drilling Project (SSSDP). This archiving process ensures that 

valuable technical data and information obtained during the life of the project 

can be retrieved, organized and maintained as a historical record for future 

reference. This paper describes the background of the project and the process 

used for archiving the materials. 



BACKGROUND 

The Salton Sea Scientific Drilling Project (SSSDP) was the first major 

drilling project to be performed by supplement to the Interagency Accord on 

Continental Scientific Drilling, involving all three signatories (the U.S. 

Department of Energy (DOE), U.S. Geological Survey (USGS), and the National 

Science Foundation (NSF)). The purpose of the interagency accord was to achieve 

a better basic understanding of the earth's continental crust. The project was 

designed to investigate (through drilling and testing) subsurface physical and 

chemical conditions of rocks and fluids of the Salton Sea geothermal area, 

located in California's Imperial Valley. It was initially conceived by 

researchers to collect subsurface scientific information and evaluate the 

geothermal potential beneath the known hydrothermal system of the Salton Sea 

Geothermal Field. 



SUMMARY OF THE SALTON SEA SCIENTIFIC DRILLING PROJECT 

Goals 

The goals of the SSSDP were established based upon the common interests 

of the participating signatories. Those interests relate directly to solving 

certain national problems, such as ensuring adequate supplies of energy, 

efficient development of water and mineral resources, basic understanding of the 

earth's thermal systems, and protection against natural hazards. Specifically, 

the goals of the deep scientific drilling project within the Salton Sea 

geothermal system were to: 

Better define the volume of the Salton Sea hydrothermal system and 
test for an extension of the system to greater depths. 

Improve hydrothermal energy resource estimates. 

Develop better understanding of the genesis of hydrothermal ore 
deposits. 

Investigate the possibility of natural occurrence of 
"superconvection." 

Study the origin, nature, and occurrence of earthquake swarms 
generated during hydrothermal convection. 

Evaluate the productivity of the deep hydrothermal system. 

Projec Implementation 

The project evolved from efforts by researchers and geothermal industry 

scientists who believed that significant benefits could be derived from drilling 

deeper into the Salton Sea geothermal system. Two of these researchers. Dr. 

Wilfred A. Elders of the University of California, Riverside (UCR), and Dr. 

Robert W. Rex of Republic Geothermal, Inc., presented the merits of such a 

drilling effort to various members of Congress. In cooperation with UCR, 

Republic initially proposed the deepening of one of their wells at Niland, 

California, from 12,000 to 18,000 feet to study a high-pressure/high temperature 



environment never before encountered by geothermal wells. 

At the time of the proposal, it was recognized that neither the NSF nor 

DOE had a clear mandate to fund the activity, nor were sufficient funds 

available. DOE's Geothermal Technology Division (DOE/GTD) initiated several 

meetings with NSF, USGS, and DOE's Office of Basic Energy Sciences (DOE/OBES). 

They agreed that DOE/GTD had the management skills and technological expertise 

to pursue the engineering aspects of the project, while the NSF, USGS, and 

DOE/OBES had sufficient mandate to pursue the scientific aspects. 

By December of 1983, DOE/GTD determined that under federal procurement 

regulations, a contract could be granted only through the competitive bidding 

process, DOE/GTD set up a Federal Steering Committee, comprised of DOE/GTD, 

DOE/OBES, NSF, and USGS, and developed guidelines for soliciting outside 

participation. Project responsibilities were delegated to DOE's San Francisco 

Operations Office (DOE/SAN). A graphic presentation of the management plan is 

depicted in Figure 1. 

A request for proposals (RFP) was issued in March of 1984 by DOE/SAN, which 

solicited industry participation in the drilling and engineering phase of the 

project. The RFP called for drilling to a depth 6,000 feet below the depth at 

which a temperature of 300°C was first encountered. It also required proposers 

to provide extensive opportunities for scientific Investigations while drilling, 

followed by a period of 12 months of further well availability for downhole 

scientific experiments. Proposers could offer to deepen an existing well or to 

drill a new well, provided that the 300°C horizon was no deeper than 12,000 feet. 

Congressional funding for the drilling and engineering phase was 

appropriated in FY 1984 to DOE/GTD based upon the original proposal by Republic 

Geothermal to deepen the Niland hole from 12,000 to 18,000 feet. Congress 

appropriated $5.9 million for the project. Following the federal procurement 



process, Bechtel National, Inc. was selected as prime contractor. Because of 

time constraints placed upon Republic and its field development partner (Parsons 

Engineering), Republic withdrew Its offer for deepening the Niland well. 

Test Site 

The site selected for the deep test well, designated as "State 2-14," was 

located on a Kennecott Corporation exploration prospect situated approximately 

4 miles southwest of the town of Niland, California (See Figure 2). The drilling 

phase began on October 23, 1985. The scientific test well was drilled to a total 

depth of 10,564 feet, reached on March 17, 1986. 

Industry Contractors 

Industry contractors for the SSSDP and their associated responsibilities 

were: 

• Bechtel National, Inc. - (a subsidiary of Bechtel Engineers and 
Constructors). Responsible for overall project management; reporting 
to DOE; permit application; site preparation; design and drilling 
of the wells; surface facilities design and construction; site 
support and maintenance; environmental monitoring; data acquisition; 
and resource evaluation. 

• Berkeley Group. Inc. - Responsible for providing well designs and 
specifications to Bechtel. 

• GeothermEx. Inc. - Responsible for developing and supervising the 
tests and measurements plan, and providing preliminary analysis of 
geothermal resource potential to Bechtel. 

• Kennecott Corporation - (an operating company of the Standard Oil 
Company, Ohio). Responsible for providing two permitted well sites 
for the scientific and injection wells. 

• Well Production Testing, Inc. - Responsible for providing on-site 
drilling and engineering consulting services to the U.S. Department 
of Energy's San Francisco Operations Office, including review of well 
designs and specifications. 



other Participants 

Other organizations participating in the SSSDP included: 

Brookhaven National Laboratory 

Carnegie Institution 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

National Science Foundation 

Sandia National Laboratory 

United States Geological Survey 

University of California at Berkeley 

University of California at Riverside 

University of Maryland 

University of Pennsylvania 

Accomplishments of the SSSDP 

Major accomplishments of the SSSDP include: 

Phase One: 

Drilling the well to a depth greater than 10,000 ft. 

Attempting to core 10 percent of the borehole and obtaining 722.1 

ft of core. 

Conducting two successful flow tests. 

Obtaining fluid samples. 

Obtaining logging data. 

Testing new downhole wireline tools. 

Preparation of a draft final project report by Bechtel National, Inc. 

AGU meeting highlighting the scientific results. 



Phase Two: 

Obtaining additional logging data. 

Obtaining additional fluid samples. 

Conducting 19 day step-rate flow test. 

Conducting 44 hour pressure buildup test. 

Restoring holding pond and disposing of wastes. 

A comprehensive chronology of events for both phases of the SSSDP is listed 

in Table 1. . 

Phase One of the project consisted primarily of drilling, coring, logging, 

short term flow tests, and fluid sample tests. A maximum depth of 10,564 feet 

was reached, and a total of 722.1 linear feet of core was cut at different 

depths. Suites of logs were run at various times throughout Phase One. Coring 

operations are listed in Table 2, and well logging operations are summarized in 

Table 3. The two short-term flow tests conducted indicated flow-zones with 

commercial reservoir potential. The first flow test was prompted by encountering 

a lost circulation zone (34-66 barrels per hour) between 6,119 and 6,160 feet 

on December 22, 1985. The test, conducted December 28th to 31st, produced 

uncontaminated formation fluid with a maximum flow rate of 600,000 Ibm/hr at a 

wellhead pressure of 180 psi and temperature of 104°C. After being shut in for 

six hours the bottomhole temperature recorded was 305°C and bottomhole pressure 

was 2,492 psi. 

The second short term flow test, from March 20th to 22nd, 1986, produced 

formation fluids from several zones (the well was at total depth) that were 

contaminated with large volumes of drilling fluid and additives required to 

control lost circulation. The maximum flow established was 700,000 Ibm/hr at 

a wellhead pressure of 450 psi and temperature of 238°C. After shutting in the 



well a temperature/pressure survey recorded a pressure of 4,287 psi and 

temperature of 353°C at a depth of 10,400 feet. 

For more details on Phase One activities the reader is referred to the 

papers in the SSSDP special section of Volume 10 (1986) of the Geothermal 

Resources Council Transactions (see bibliography). 

Phase Two involved well repairs, a longer term flow test, additional 

logging and fluid sampling and restoration of the site. The long-term flow test 

was conducted June 1st through 19th, 1988. A maximum flow rate of 768,000 Ibm/hr 

was achieved. A Horner plot analysis of the well test data Indicated a reservoir 

transmissivity of 233,600 md-ft. For more information on Phase Two activities 

refer to Bechtel National's report, "Salton Sea Scientific Drilling Program Phase 

2 Well Rework and Flow Testing." 

Research Reports 

Scientific investigators have written a variety of reports outlining 

operations of the SSSDP and the results of the associated research. Three 

reports by Elders (1986, 1987, and 1988) offer general descriptions of the 

project. Management of the project is outlined by Aducci (1986). Operations 

and coring are described by Nicholson (1986). Results of Phase Two flow tests 

are presented and analyzed by Bechtel (1988). Geochemical studies are reported 

by Goff (1987), McKibben et. al. (1986), Zukin et. al. (1987) and others. Harper 

and Rabb (1985) summarizes the SSSDP drilling activity, and Nicholson (1986) 

outlines the coring operations. For more information on these and other research 

reports refer to the bibliography at the end of this paper. 



Archiving Process 

Materials documenting DOE/GTD's management of the SSSDP were gathered at 

DOE Headquarters. These materials included the files, reports, correspondence, 

notes and related materials of three DOE program managers - Ronald S. H. Toms, 

Raymond H. Wallace, Jr., and Allan Jelacic, who replaced Mr. Wallace to close 

out the project (See figure 1). The materials also contained distribution copies 

of reports sent to the managers. From all accounts, the materials collected 

essentially constitute a near complete management history of the SSSDP. 

DOE/GTD was assisted in organizing and archiving these materials by 

Meridian Corporation. The materials were separated into two distinct groups -

management materials and research materials. The larger group, management 

materials, contains materials related to the management of the project. The 

second group, research materials, contains research reports, presentation of 

research information, and research proposals. 

Because of the large amount of material, each group was divided further. 

The management group contains 8 sub-topics: 

• Issues - contains questions, referrals, etc. from industry 

representatives, the public, and Congressional members about the 

SSSDP. Most inquiries are from Congressional members. 

• Interagency Relations - contains materials deal ing with organization, 

management, and activities of participating groups outside DOE/GTD. 

• Media Coverage - published nontechnical reports/news items about 

the SSSDP. 

f Site Operations - information from all sources involved in the 

project dealing with management activities at the site. 

t Progress Reports - all relevant management reports from sources 

within the project. 



• Contracts - RFPs, proposals and contractual documents associated with 

performance of the project. 

• Planning/Scheduling/Organization - information from all sources 

within the project - .especially referring to meetings. 

• Budget - contains all information on the budget for the SSSDP from 

planning though conclusion of the project. 

The research group of materials contains 2 sub-topics: 

t Reports - contains all research-oriented documentation of results 

from SSSDP research. 

• Proposals - proposals for SSSDP research, regardless of whether or 

not the proposal was accepted. 

All documents are sorted chronologically by the original date of the 

document. In other words, a letter written on the 6th of the month, but received 

on the 10th of the month, is filed under the 6th day of the month. Undated 

materials are included in the back of each respective file. 

All materials are held at Meridian; inquiries will be handled on an 

individual basis using the best descriptive category to find a particular piece 

of information. Copies of material totalling less than 10 pages will be provided 

free of charge; larger requests will be handled at cost. Inquiries should be 

referred to: 

SSSDP Archivist 
Geothermal Division 
Meridian Corporation 
4300 King Street, Suite 400 
Alexandria, VA 22302 
(703) 998-3600 



The core samples and well logs are stored at the DOE Core and Sample 

Repository in Grand Junction Colorado. The contact person there is: 

Richard Dayvault, Curator 
DOE Core and Sample Repository 
P.O. Box 2567 
Grand Junction, CO 81502 
(303) 248-6375 



SALTON SEA SCIENTIFIC DRILLING PROGRAM MANAGEMENT PLAN 

SALTON SEA GEOTHERMAL 
DRILLING & ENGINEERING PROGRAM SALTON SEA SCIENTIFIC EXPERIMENTS PROGRAM 
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M g r . A . D u b a 
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M A N AO E R 

J . S a a a . U S O S 

N S F A N D 
U S O S 

S C I E N T 

O B E S U N I V . 3 C I E N T I S T S 
A N D D O E L A B O R A T O R Y 
S T S . O T H E R P R I N C I P A L 
I N V E S T I O A T O R S 

FIGURE 1 (AS OF 1986) 
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Figure 1: Location of State 2-14 and neighboring wells. 



TABLE 1. SSSDP SUMMARY OF EVENTS ON STATE 2-14 WELL 

PHASE ONE: 

DATE 

10/23/85 

10/25/85 

10/28/85 

10/31/85 

11/01/85 

11/02/85 

11/04/85 

11/05/85 

11/05/85 

11/08-09/85 

11/11/85 

11/12/85 

11/15/85 

11/19/85 

11/20/85 

11/21/85 

11/22/85 

11/24/85. 

11/25/85 

n/26/85 

11/26/85 

11/27-28/85 

DEPTH 

0 

150 

1032 

1553 • 

1983 • 

2448 • 

2970 • 

3028 

3028 

3080 • 

3107 • 

3470 • 

3515 

3790 • 

4007 • 

4241 • 

4301 • 

4684 

4643 -

4680 

4680 • 

4710 

(Feet) 

- 1578 

• 2013 

• 2478 

- 3030 

• 3089 

• 3167 

• 3505 

• 3850 

- 4067 

• 4301 

- 4337 

- 4680 

• 4686 

ITEM 

Spud, 40" hole 

Set 30" casing, drill 17#l/2" hole 

Ream to 26", set 20" casing 

Core #1, 24.6 feet, 98.4% recovery 

Core #2, 29.2 feet, 97.3% recovery 

Core #3, 30 feet, 100% recovery 

Core #4, 59.6 feet, 99.3% recovery 

Schlumberger & USGS logs 

Decide to extend casing point to 3500' 

Fish for cones, 1' junk basket core #5 

Core #6, 55 feet, 91.6% recovery. 

Core #7, 34 feet, 97% recovery 

Set 13-3/8" casing, continue to drill 12-
1/4" hole 

Core #8, 57 feet, 95% recovery 

Core #9, 60 feet, 100% recovery 

Core #10, 60 feet, 100% recovery 

Core #11, 36 feet, 100% recovery 

Injectivity test 

Core #12, 37 feet, 100% recovery 

USGS Bottom Hole Temperture (BHT) 

Core #13, 2 feet, 33.3% recovery 

Fish for stabilizer blades, 6" junk 
basket; Core #14, 5 feet 



DATE 

12/02/85 

12/04/85 

12/05-05/85 

12/07/85 

12/08/85 

12/09-12/85 

12/13-16/85 

12/19/85 

12/23/85 

12/27/85 

12/28-31/85 

12/31/85 -
01/02/86 

01/02/86 

01/03/86 

01/05/86 

01/06/86 

01/06-10/86 

01/11/86 

01/14/86 

01/16/86 

01/18/86 

01/19/86 

DEPTH 

5188 • 

5418 

5422 -

5574 -

6000 

6000 

6000 

6027 • 

6227 

6227 

6227 

6227 

6227 

6506 -

6637 

6758 -

6771 

6820 

6880 -

7100 -

7300 -

7547 -

TABLE 1. 

(feet) 

• 5218 

• 5424 

• 5591.5 

- 6034 

• 6517 

• 6771 

• 6889 

• 7109 

• 7313 

- 7577 

(Continued) 

ITEM 

Core #15, 30 feet, 100% recovery 

Injectivity test, 2 USGS temperature logs 

Fish for parted BHA 

Core #16, 17.5 feet, 100% recovery 

Schlumberger logs 

USGS logs (BHT) 

Set 9-5/8" casing, cont. drilling, 8-
1/2" bit 

Core #17, 7 feet, 100% recovery, start 
directional drilling 

Decide to flow test, shut-in well 

USGS BHT & logs 

Flow test: Surface sampling, surface 
temperature and pressure, flow rate, max. 
flow established 600,000 Ib/hr. 

Shut-in, downhole sample, BHT 

Continue drilling 8-1/2" hole 

Core #18, 11 feet, 100% recovery 

Lost circulation 

Core #19 (blind), 8 feet, 61.5% recovery 

Cement lost circulation zone (LCZ), wait 
on cement (WOC), drill ahead 

Lost circulation, cement LCZ 

Core #20 (blind), 3.5 feet, 38.8% 
recovery 

Core #21, 7 feet, 77.7% recovery 

Core #22, 11.5 feet, 88.5% recovery 

Core #23, 28.5 feet, 95% recovery 



DATE 

TABLE 1. (Continued) 

DEPTH (feetl ITEM 

01/20/86 

01/22-27/86 

01/28/86 

01/31/86 . 

02/01/86 

02/03/86 

02/05/85 

02/07/86 

02/08/86 

02/10/86 

02/11/86 

7708 

7737 

8133 

8395 

8585 

8800 

9004 

7738 

7781 

8162 

8401 

8604 

8807 

9027 

9095 - 9098 

9098 

9248 - 9254 

9453 

02/13/86 

02/14/86 

02/15/86 

02/17-23/86 

02/23/86 

02/25-27/86 

02/28/86 

03/02/86 

03/03/86 

03/07/86 

03/08/86 

9453 - 9458 

9458 - 9473 

9473 

9473 

9473 - 9475 

9517 

9694 - 9698 

9907 - 9912 

10,000 

10,350 

10,475 

Core #24, 30 feet, 100% recovery 

Directional drilling 

Core #25, 19 feet, 65.5% recovery 

Core #26, 7 feet, 100% recovery 

Core #27, 12 feet, 63.2% recovery 

Core #28, 4 feet, 57.1% recovery 

Core #29 (blind), 4.5 feet, 19.5% 
recovery 

Core #30 (blind), 3 feet, 100% recovery 

LCZ, WOC, drill ahead 

Core #31, 3.5 feet, 58.3% recovery. Well 
flowing @ 9254', 400 bbl gain 

Button broken on bit, ran junk sub to 
recover button, lost circ, LCM. 

Core #32, 2.3 feet,.46% recovery 

Core #33, 5 feet, 33.3% recovery 

USGS Temperature Survey 

LCZ, WOC 4 stage cement job using 
Hall burton 

Core #34 (blind), 1 foot, 50% recovery 

RIH stuck pipe @ 9458, spot diesel, 
recondition well, drill ahead 

Core #35, 3.5 feet, 87.5% recovery 

Core #36, .75 feet, 15% recovery 

Reached target depth 

Film destroyed in multishot survey 

USGS Temp and caliper, total lost 
circulation, LCM/cement 



DATE 

03/10/86 

03/11-12/85 

03/13-14/85 

03/15-16/85 

03/17/86 

03/19/86 

03/20-22/86 

03/22-23/86 

03/25/85 

03/28-29/85 

03/30/86 

03/30-31/86 

04/01/85 

PHASE TWO: 

DATE 

08/87 

08/31/87 

05/23/88 

05/88 

05/01/88 

05/05/88 

05/12/88 

TABLE 1. (Continued) 

DEPTH (feet) ITEM 

10,475 

10,475 

10,475 

10,475 

10,564 

10,564 

DEPTH (Feet) 

Schlumberger dual Induction log 

Rig up Haliburton, WOC Drill Pipe plugs 
with cement 

USGS logs 

Cement, condition hole, set 7" liner from 
5748 - 10,148, drill out cement 

Reach total depth 

Install well head valves 

2nd flow test 580,000 Ib/hr 

USGS Kuster runs T, P, Spinner, 
LANL/SANDIA, Leutert, USGS/LBL downhole 
sampling 

Reinject brine, USGS WRD nuclear logs 

LBL, VSP 

Dialog Casing Caliper 

LLNL downhole gravity 

USGS Temperature Log, Beginning of shut-
in period 

ITEM 

Repair well 

12 hour flow test 

Mud pit cleaned 

Flow test facility completed 

19 day flow test begun 

Temperature and pressure survey 

Temperature and pressure survey 



DATE 

06/14/88 

06/19/88 

05/20/88 

06/20-22/88 

02/80 

02/08/89 

02/17/89 

02/89 

TABLE 1. (Continued) 

DEPTH (feet) ITEM 

Temperature and pressure survey 

19 day flow test completed 

Temperature and pressure survey 

44 hour pressure buildup test 

Pond cleanup and waste disposal completed 

Pond site inspected by state 

State declares site acceptable 

Site turned back to Kennecot 



TABLE 2. SSSDP CORING SUMMARY 

C o r e * 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Interval Cored 
Siari End 
(FT) fFT) 

1553.0 

1983.0 

2447.0 

2970.0 

3080.0 

3107.0 

3470.0 

3790.0 

4007.0 

4241.0 

4301.0 

4643.0 

1577.6 

2013.0 

2477.0 

3030.0 

3087.0 

3167.0 

3505.0 

3850.0 

4067.0 

4301.0 

4334.0 

4676.0 

. Total 
Cored 
(FT). 

24.6 

30.0 

30.0 

60.0 

24.0 

60.0 

35.0 

60.0 

60.0 

60.0 

33.0 

33.0 

Core 
Recovered 

{ " ) . 

24.6 

30.0 

30.0 

59.6 

0.0 

55.0 

34.0 

57.0 

61.0 

59.0 

33.0 

33.0 

< % ) . 

100.0 

100.0 

100.0 

99.3 

0.0 

91.0 

97.0 

95.0 

100.0 

100.0 

100.0 

100.0 

13 

22 

23 

24 

4676.0 4686.0 

7300.0 

7547.0 

7704.0 

7313.0 

7577.0 

7734.0 

6.0 

14 

15 

16 

17 

18 

19 

20 

21 

4718.0 

5188.0 

5574.0 

6026.0 

6506.0 

6758.0 

6880.0 

7100.0 

4718.6 

5218.0 

5591.0 

6044.0 

6517.0 

6771.0 

6889.0 

7109.0 

0.6 

30.0 

17.0 

18.0 

11.0 

13.0 

9.0 

9.0 

13.0 

30.0 

30.0 

3.5 

11.5 

28.5 

30.0 

59.0 

0.6 

30.0 

17.0 

18.0 

11.0 

a.o 
3.5 

7.0 

100.0 

100.0 

100.0 

100.0 

100.0 

61.5 

38.9 

77.7 

88.5 

95.0 

100.0 

General Description 

Mudstone: Indurated. 

Conglomerate: Indurated granular, minor mudstone and siltslone, with calcite veins, 
galena, sptialerite, and ctialcopyrlte. 

Mudstone emd siltstone: Indurated, wltti minor sandstone, some calcite veining. 

Sandstone and claystone: fractured, with epldote and ctilorite, and contains sulfide-
t>eartng veins with well crystallized chalcopyrlte, and traces of hematite. 

Rock recovered with junk. 

Sandstone: laminated, containing pyrite and calcite veins, epldote, eind chlorite. 

Claystone: minor calcite veins and traces of disseminated pyrite. 

Mudstone: indurated, some granular conglomerate, sandstone and siltstone, scarce 
veining. 

Mudstone: Indurated, some granular conglomerate, sandstone, and siltstone, scarce 
veining. ., 

Mudstone: Indurated, granular conglomerate, sandstone and siltstone, anhydrite 
porphyroblasts, k»ver part contains calcite, epidote, and sulfide velnlets. 

Sandstone: with calcite, epklote and sulfide^l>earing veins. 

Sandstone and siltstone: abundant epklote with specular hematite In veins, extensively 
fractured. 

Sandstone and siltstone: contains much epldote, I cm veins of specular hematite, and 
large chalcopyrlte crystals. 

Mudstone: epidotlzed (rock recovered with Junk.) 

Mudstone: blacK aphanitic, indurated with pyrtte. 

Mudstone: indurated, with t>recciated fractures, abundant epldote and hematite, and 
traces of sulfides. 

Mudstone: some epidote, with quartz veins and traces of pyrite. 

Claystone: grayish, with minor epldote. 

Sandstone and siltstone: grayish-green. 

Mudstone: Indurated, laminated dark grey to light grey. 

Mudstone: Indurated, with minor amounts of siltstone; authigenlc minerals Include 
chk>rlte, hematite, and anhydrite. 

Mudstone: Indurated, with minor amounts of siltstone; authigenlc minerals Include 
chlorite, hematite, and anhydrite. 

Mudstone: medium grey. Indurated, with a single narrow bed of apldotized slllstone. 

Mudstone: moderately Indurated, containing anhydrite porphyroblasts. 



TABLE 2. SSSDP CORING SUMMARY (Cont'd...) 

General Description 

Siltstone: dark, with minor sandstone, contains mica and epldote along fractures. 

Mudstone; black, containing chalcopyrite. 

Sandstorte: grey, with abundant epidote along inclined t>edding. 

SKeratlon minerals. Mudstone: primarily hornfelsic, minor quartzitic sandstones wtlh greenchist facies 

Mudstone: primarily hornfelsic, minor quartzitic sandstones with greenschist facies 
alteration minerals. 

Shale; with lntert>edded fine grained sandstone, numerous fractures lined with epldote, 
chlorite, pyrite, and pyrrhotite. 

Mudstone; hornfelsic, with minor quartzose sandstone exhiliiting greenschist alteration. 

Mafk: Intrusive: falrty fresh, fine-grained diatiasic texture, containing minor pyrite, epldote 
and quartz Inclusions. 

33 9458.0 9473.0 . 1 5 . 0 5.0 33.0 Mafic Intrusive: aphanitic, containing brecciated contact with hornfelsic, epidote-rich 

mudstone. 

Mudstone: homfeiste. 

Quartzlte: epidote-rlcti. 

Homfels: fractured, black, silicified and cherty. 

C o r e * 

25 

26 

27 

28 

29 

30 

31 

32 

Interval Cored 
Siari Ena 
(FT) IFQ 

8133.0 

8395.0 

8585.0 

8600.0 

9004.0 

9095.0 

9248.0 

9453.0 

8161.0 

8402.0 

8604.0 

8807.0 

9027.0 

9098.0 

9253.0 

9458.0 

Total 
Cored 
(FT) 

28.0 

7.0 

19.0 

7.0 

23.0 

3.0 

5.0 

5.0 

Core 
Recovered 

(Fn m 
28.0 

7.0 

12.0 

4.0 

4.5 

3.0 

3.5 

2.3 

100.0 

100.0 

63.2 

SKeT! 

19.6 

100.0 

70.0 

46.0 

34 

35 

36 

9473.0 

9694.0 

9907.0 

TOTAL 

9477.0 

9698.0 

9912.0 

4.0 

4.0 

J £ . 
821.2 

2.0 

3.5 

- A 
720.4 

50.0 

88.0 

13.0 

87.8 



TABLE 3. CHRONOLOGY OF SSSDP LOGS 

PATE 

11/5/85 

11/5/85 

11/5/85 

11/5/85 

11/5/85 

11/5/85 

11/5/85 

11/5/85 

11/6/85 

11/6/85 

11/6/85 

11/6/85 

11/6/85 

11/6/85 

11/6/85 

11/7/85 

LOG TYPE 

Dual Induction 

Fonnation Compensated Density 

Compensated Neutron 

Gamma Ray 

Sonic 

4-Arm Caliper 

Resistivity Temperature 

Natural Gamma Ray 

Resistivity Temperature 

Caliper 

Televiewer 

Resistivity Temperature 

Caliper 

Acoustic DT (3 ft. spacing) 

Acoustic DT (2 ft. spacing) 

Waveform 

ORGANIZATION 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

USGS 

USGS 

USGS 

USGS ̂  

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

INTERVAL (FT) 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

1032 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 

- 3000 



TABLE 3. CHRONOLOGY OF SSSDP LOGS (Continued) 

DATE 

11/7/85 

11/7/85 

11/7/85 

11/7/85 

11/13/85 

11/13/85 

11/13/85 

11/13/85 

11/13/85 

12/4/85 

12/9/85 

12/9/85 

12/9/85 

12/9/85 

12/9/85 

12/9/85 

LOG TYPE 

Resistivity Temperature 

Natural Gamma 

Gamma Spec. 

Resistivity Temperature 

Dual Induction 

Formation Compensated Density 

Compensated Neutron/Gamma Ray 

Sonic and Gamma Ray 

4-Arra Caliper 

Resistivity Temperature 

Resistivity Temperature 

Dual Induction Log 

Formation Compensated Density 

Compensated Neutron 

Gamma Ray 

Sonic 

ORGANIZATION 

USGS 

USGS 

USGS 

USGS 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

USGS 

USGS 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

Schlumberger 

INTERVAL (FT) 

1032 - 3000 

1032 - 3000 

1032 - 3000 

1032 - 3000 

3000 - 3515 

3000 - 3515 

3000 - 3515 

3000 - 3515 

3000 - 3515 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 



TABLE 3. CHRONOLOGY OF SSSDP LOGS (Continued) 

PATE 

12/9/85 

12/10/85 

12/10/85 

12/10/85 

12/10/85 

12/11/85 

12/11/85 

12/11/85 

12/11/85 

12/11/85 

12/11/85 

12/12/85 

12/12/85 

2/15/86 

3/8,9/86 

3/9/86 

IrOG TYPE 

4-Arm Caliper 

Resistivity Temperature 

Caliper 

Televiewer 

Natural Gamma 

Gamma Spec 

Acoustic DT 

Waveform # 1 

Waveform # 2 

Caliper 

Resistivity Temperature 

Caliper 

Neutron 

Temperature 

Temperature 

Caliper 

ORGANIZATION 

Schlumberger 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

INTERVAL (FT) 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

3515 - 6000 

6000 - 9400 

0 - 10500 

(Tool Malfunctioned) 



TABLE 3. CHRONOLOGY OF SSSDP LOGS (Continued) 

DAI£ 

3/10/86 

3/12/86 

3/12,13/86 

3/13,14/86 

3/29,30/86 

3/30/86 

3/31-4/1/86 

LOG TYPE 

Dual Induction 

Temperature 

Televiewer 

Acoustic Waveform 

Temperature 

Gamma Ray/Neutron 

Casing Caliper 

Temperature 

ORGANIZATION 

Schlumberger 

USGS 

USGS 

USGS 

USGS 

USGS 

Dia-Log 

USGS 

INTERVAL (FT). 

6020 - 8819 

Tool hangs at 8600 

6000 - 7000 

6000 - 7000 

0 - 10200 

5690 - 10000 

0 - 5700 

0 - 10000 



SSSDP BIBLIOGRAPHY 

Aducci, A.J., D.W. Klick, and R.H. Wallace Jr., "Management of the Salton Sea 
Scientific Drilling Program." Geothermal Resources Counci l 
T r a n s a c t i o n s , Vol. 10 (1986): 445-448. 

Bechtel National, Inc., "Salton Sea Scientific Drilling Program Phase 2 Well 
Rework and Flow Testing." Prepared for U.S. Department of Energy, Sept. 
1988. 

Carson, C C , "Development of Downhole Instruments for Use in the Salton Sea 
Scientific Drilling Program." Geothennal Resources Counci l 
T ransac t i ons , Vol. 10 (1986): 449-453. 

Daley, T.M., "Analysis of P- and S-Wave VSP Data from The Salton Sea 
Geothermal Field." M.S. Thesis, University of California, Berkeley, Ca. 
Lawrence Berk. Lab. Report LBL-24661, Berkeley, Ca., 1987. 

Daley, Thomas M., Thomas V. M'Evilly, and E.L. Majer, "Analysis of P- and S-
Wave VSP Data from the Salton Sea Scientific Drilling Project." 
Geothermal Resources Council Transactions, Vol. 12 (1988). 

Darnall, Dennis W., "Measurement of Metal Ion Concentrations in Geothermal 
Brines." Report submitted to Mesquite Group Inc., December 1988. 

Elders, W.A., "Continental Scientific Drilling in California: The Saga of The 
Salton Sea Scientific Drilling Project (SSSDP)." Geothermal Resources 
Council Transactions, Vol. 9, Part I (1985). 

Elders, W.A., "Igneous Rocks in the SSSDP Well and in The Salton Trough" 
EOS Transactions of the American Geophysical Union, Vol. 58 (1987): 446. 

Elders, W.A., and J.H. Sass, "The Salton Sea Scientific Drilling Project: Its 
Scientific Significance." Journa l o f Geophysical Research (in press 
1988). 

Geothermal Resources Council, "World's Deepest Geothermal Well Proposed at 
Salton Sea." Geothermal Resources Council B u l l e t i n , Vol. 12. No. 2 
(1983): 7-8. 

Goff, F., L. Shevenell, C O . Grigsby, and B. Dennis, "Downhole Fluid Sampling 
at the SSSDP California State 2-14 Well, Salton Sea, California." Los 
Alamos National Laboratory Report LA-11052-0BES, UC-55b, 1987. 

Harper, C.A., and D.T. Rabb, "The Salton Sea Scientific Drilling Project: 
Drilling Summary." Geothermal Resources Council Transactions, Vol. 10 
(1986): 455-459. 

Herzig, Charles T., and Wilfred A. Elders, "Probable Occurrence of the Bishop 
Tuff in the Salton Sea Scientific Drilling Project Borehole, Salton Sea 
Geothermal System, California" Geothermal Resources Counci l 
T r a n s a c t i o n s , Vol. 12 (1988): 115. 



Herzig C.T., and W.A, Elders, "Igneous Rocks in the State 2-14 Research 
Borehole, Salton Sea Scientific Drilling Project California, U.S.A." 
Journal of Geophysical Research, (submitted 1988). 

Herzig, C.T., J.M. Mehegan, and C E . Stelting, "Lithostratigraphy of the State 
2-14 Borehole: Salton Sea Scientific Drilling Project." Jou rna l o f 
Geophysical Research, (in press 1988). 

Herzig, C.T., J.M. Mehegan, and C E . Stelting, "Lithostratigraphy of an 
Active Pull-Apart Basin: Salton Sea Scientific Drilling Project." 
Journal of Geophysical Research, (in press 1988). 

Jarpe, S.P., P.W. Kasameyer, L.J. Hutchings, and T.F. Hauk, "Seismic 
Monitoring of the June, 1988 Salton Sea Scientific Drilling Program 
Flow/Injection Test." Lawrence Livermore National Laboratory report 
submitted to Mesquite Group, Inc., December 1988. 

Leslie, B.W., D.E. Hammond, and Teh-Lung Ku, "Preliminary Uranium Series 
Isotope Measurements from June 1988 Flow Test of the State 2-14 Well." 
Report submitted to Mesquite Group, Inc., December 1988. 

McKibben, M.A., and J.P. Andes, "Ore Mineralization and Related Fluid 
Inclusion Properties in the SSSDP Cores." Report to the SSSDP Principal 
Investigators' Session, GeothermaVResources Council Meeting, Palm 
Springs CA, September 1986. 

Mesquite Group, Inc., "Well Test Engineering Report on the State 2-14 Well 
Test, June 1 - June 25, 1988, Salton Sea Scientific Drilling Program." 
Submitted under contract to Bechtel National Inc., December 1988. 

Michels, D.E., "SSSDP Fluid Compositions at First Flow of State 2-14." 
Geothermal Resources Council Transactions, Vol. 10 (1986): 461-456. 

Michels, Donald E., "Salinity Stabilization for Non-Advecting Brine in a 
Temperature Gradient with Applications to the Salton Sea Geothermal 
System." Geothermal Resources Council Transactions, Vol. 12 (1988). 

Nicholson, Robert W., "Analysis of Operational Times and Technical Aspects of 
the Salton Sea Scientific Drilling Project." Prepared for U.S. 
Department of Energy, December 1986. 

Nicholson, Robert W., "Extensive Coring in the Deep Hot Geothermal Wells." 
Geothermal Resources Council Transactions, Vol. 10 (1986). 

Paillet, F.L., editor. Prel iminary Report On Geophysical yel l -Logging A c t i v i t y 
on The Salton Sea S c i e n t i f i c D r i l l i n g Pro ject , Imperial Val ley, 
C a l i f o r n i a , U.S.G.S. Open-File Report 85-544, U.S. Geological Survey, 
Denver, CO., 1986. 

Combustion Engineering, "Sampling and Analysis at the Salton Sea Deep Well 
Site Summary Report." Report submitted to Electric Power Research 
Institute, September 2, 1988. 

Sass, J.H., and W.A. Elders, "Salton Sea Scientific Drilling Project: 
Scientific Program." Geothermal Resources Council Transactions, Vo}. 10 
(1986): 473-478. 



Sass, J.H., J.D. Hendricks, S.S. Priest, and L.C. Robison, "The Salton Sea 
Scientific Drilling Program--A Progress Report." McKelvey Forum, 
U.S.G.S. Circular 974, (1986): 60-61. 

Sturtevant, R.G., and A.E. Williams, "Oxygen Isotopic Profiles of the State 2-
14 Geothermal Well: Evidence for a complex thermal history." EOS 
Transactions of the American Geophysical Union," 58, (1987): 445. 

Thompson, J.M., and R.O. Fournier, "Chemistry and Geothermometry of Brine 
Produced from The Salton Sea Scientific Drill Hole, Imperial Valley, 
California." Journal of Geophysical Research (submitted 1988). 

Valette-Silver, Nathalie J., Fouad Tera, Milan J. Pavich, Jeffrey Klein, and 
Roy Middleton, "'°Be-^Be in the Salton Sea Geothermal System." Geothermal 
Resources Council Transactions, Vol. 12 (1988). 

Wolfenbarger, Fred M., "Battery Pack/Controller for High Temperature 
Applications." Geothermal Resources Council Transactions, Vol. 10 
(1986). 

Zukin, J.G., D.E. Hammond, T.L. Ku, and W.A. Elders, "Uranium-Thorium Series 
Radionuclides in Brines and Reservoir Rocks from Two Deep Geothermal 
Boreholes in the Salton Sea Geothermal Field, Southeastern California." 
Geochim. et Cosmochim. Acta, Vol. 51 (1987): 2719-2732. 



H i o i c w i i u u i ^ y t t l L.i i ^ d i i t i . t f d i d i - i WI IUI I 

mour 

B 
T 

M A P O F 

IMPERIAL VALLEY 
A N D VICINITY 

^ 8 ; Interstate Hwy. r ^ - j c i ty Boundary 

[ 7 Q \ State Highway 

^ 8 ^ County Route 

i£2£L Address System 
0 

SCALE ^ 

O 0 O 

Rivers 

Canals 

Increasing 
Population 

6 
MILE 
KM 

0 10 
Copyright© 1988by Sullivan Publications Inc. 

'INTEDJULY 1988 PRINTED IN U.S.A. 

,E -73 
Q« ,7 

RTES HD 
TLEMINQ RO 
FLETT RD . 
FLOWING WELLS RD 
FORRESIEH RO. 
FOULDS RO 
FOKHD... 
FREORICKS flO 
FRINK RD . 
FUSI RO 

GARDNER BD . 
GARST RD . . . 
QAHVEY RD . . . . 
GENrHY RO 
GEORGE RO.. 
GIBBS RD . . 
GILLESPIE RO . 
GiLLErr RO 
GONDER RO . 
GRAHAM RO 
GREEN RD - -
GRIFFIN RO 
GRIMES RD . . 

GRiswoLO no. 
CROSHEN RO 
GRUMBLE RO. 
GUUETT RD . 
GUTHRIE RD.. e-7 

- E ^ 9 

HACKLEMAN RO 
H A L L H D . . . . . . 
HARDY RD. 
HARRIS RO 
HAHRISAN RD.. 
HARSHMAN RD. . 
HART RO . . . . . . H . W 
HARTSHORN RO. H 7 
HARVEY RD. G « 
H A S K E U HO E-7 
H A S T I A N R O H - 4 J 
HATFIELD RD 

•i H D . . . . .H-B 
. 6 7,8 

F.H-S 

H « . 7 

HAVENS RD 
HAZARD RO 
HEATH H D . . . . 
HEBEf l RD 
HERO RD 

HETZELRO D.E7 
HIGHLINE RD I«.7 
HILDEBRANOT RD. . . E * 
HiLFtKER RO. . . . . H.8 

HIME HO.. . . F - 8 
HOBBS RO . 1-3 
HOLDHIDCE RD . . 
HOLT H D . . 
HOLTVILLE HWY.. 

H O O B E R H D F.G-3 
HOSKINS RD E - 4 i 
HOT MINERAL SPA RO. . . H ! 
HOUSE RD . . . E - 7 
HOVLEY RO . F.G-5 
HOWEU HD . . . 1-3 
HOWENSTEIN RD. . E 4 
HOYT HD I « 
HUFF RD. . E-7 
HUNT RO . . H-fl 
HUSTON RO F-7 
HYDE RO . . . . . , & « 

IMLEH RO,. E-6 
I M P E R I A L A V . t C L X I . G-9 
IMPERIAU A V . ( E L C E N T ) , F « J 
I N T ^ H S T A t E f l .0,G.|.a 
i n v i N E RD . -1-5 
JACKSON RD 0-5 
JACOBSON HD FG-< 
J A M £ S RD G-7 
JASPER RD G 9 
JEFFEHSON H D G S 
JEFFERY RD 0 « 
JESSUPHD E-S 
JOHNSON R D . . E i 
JONES HD G . H 5 

KAISER HO- . 
K A U N RO . 
K A M M RD 
K A V A N A U G H H D . 1-7 
K E f F E H RD H-S 
KENDLE HD. . H « 
KERSHAW HD G-4 
KEYSTONE HD E,F.G-6 
K I N G R O H-a 
KINGSLEY RO F-* 
KLOKE RO Q-g 
KLUGE HD . 1-3 
K O R N 8 L O O M RD . e~* 
K R A M A R H D .E-8 
K R U E G E H R D F-S 
KUBLER R D . . . F-8 
KUMBERG RO 1-9 
KUNS HO F-3 
K U T Z R D E-7 

F-4.S 

. . . . Q-« 

S30 LF-iJOJi 

SSI .D,F.O« 

0 . a-7 

• E-3.4 
..E-7 
.E-7 

- .Q< 

HD 
a.H-3 

IWY. . F-ajJ 
F-4 

LA BHUCHERlE RD.. 
LACK RD 
LARSEN HO 
LEGION RO. , . 
UE8EHT RD 
LINDEN RO 
UNDSEVHD 
LOVELANDHD . . 
LOW RD 
LYERLYRD. 

M 
MscFADDEN HD. .. 
MAINST..(BRAW1 . 
MAINST.[EiCTH) . 
MANDRAPA RO. . . . 
MAHTIN RO 
McCONNELL RO. . 
McCOYRO 

McCABE RO.. . . . 
McKlM HO 
McNERNEV HD., . . 
MEAD RD 
MEADOWS TO . . . 
MEALEY RO . . . 
MELUN RD. 
MELOLANDHO.. , . 
MERKLEY RO 
MESSMAN RO. 
METS HD 
MEXFEO. H W Y 3 . . 
MILLER RO 
MONTE RD 
MONTGOMERY HO., 

. .F.r,8,9 

. .E-a.<,B 

. ..F-7 

.. . F-6 

1-8 
-F.&3 

F-S 
,, .E-8 

. . . .G-< 

., F.Q-< 
.F.G-5.6 
. .F.G« 
. . . E-9 

,FJ.45 
.0-8.7 

t-6 

,, F.G-8 
, .0 -7 

E-« 
Gfl 

. -G-a,9 
E-7 

. ,0-7J 
-,F,GJ 

. , ,0« 
H-a 
G^ 
t-e 

...E.F-5 
. ,0-3 

NORTHROP HD 
OG^ER RO . 
0 « K E R S O N HD,, 
ORCHARD RO, . 
OHHRO 

P 
( RD. . .-G-5 

, E < S 
PAYNE HD-.-. 
PELLETT RO.. 
PETERSON HO- G-3 
PHEGLEYRD H-5 
PICKETT Ra G.H-« 
PIERLE HD . .E-7 
PlTZER HD-.. . . . . - -G-a 
POE RO 04 
POOHE RD 1-6 
POTTEH RD - .G-3 
POUND HD. .-F-2,3 
P H E S T O N RD . .E-9 
PULUAM RD. . . - .E-9 

0,H 
QUAY HD . G-4 
RAILSlDE HD 1-4 
FWLPH H D . - . - F-7 
RECKNERHD E-5 
H E D M I U R D , F-3 
REED BO H.3 
REEVES HO . - . . . f - * 
REFUGE RO - . . . .E-4 
Hi LEY BO. F .6 - * 
ROBERTS RD F f l 
flOeiNSON HD . , . , G-7 
BOCKWOOD RD F.9 
ROOD RD- H-8 
R O S E N B A U N R O . G-3 

. F.G-8 

H.l-e 

R O S S R O . . . 
HUEGGERRO. . . 
RUTHEHFORD no. . f .nb 

s 
SANBORN RD -.- ..H-4 
SCMALL BD H-a 
SCHANIEL RO, - , . , . - -E-e 
SCMARTZ RO,. . . . .F-6 
S C H O N E M A N R D . . . . . 1-S 

SCHRIMPF RO F-3 
SHANK HO. G.H-5 
S M A W B O H-7 

S M E W F E L T H D . F - 3 

SILLIMAN RD- G,H-5 
SiMPSON HD G 3 
SINCLAIR HO EF.G-3 
E I L S B E E HD E-7,a 

SLA TON HD H-7 
SMITH H D . . . - . .0-4 
SNYOEH RO.. 
SPOOK RD 
S T A M L B D , . G < 

STARR R D . . . 1-7 
STATE HIGHWAY 78 D4;F,G.I-5 
STATE HIGHWAY 86. D4,F-5,6.8 
STATE HIGHWAY Be . - . P . F . W 
STATE HIGHWMV 1 1 1 , . F-2,3.7,9 
STATE HIGHWAY I I S . 0-4.S.-I4 

STE INERBD . . . E - 5 
STRANOLUNO RD . . E « 
STREIBYRO. . K-B 
STUDEB RO - G-7 
SWSRTHOUT HO E,F< 
SWEET R O . . . F « 
SWINK HO. - F-4 
526. COUNTY ROUTE F-fi 
527. COUNTV R O U T E . . . E.Q,l-« 
SJ9. COUNTY ROUTE. . E-a.9 
530, COUNTY ROUTE.E.F-4,6.8 
5 3 1 . COUNTY R O U T E . . . 0 « , 7 . 9 
532. COUNTY ROUTE. H f l 
533, COUNTY ROUTE 1-6.7 
S80. COUNTY ROUTE. . 0,F,G-a 

T 
TAECKER RO , . . G.H-5 

T E E L H D - H.5 
TED KIFF RD . , H-3 
THOMPSON RO . . . E - 7 
i n s WORTH RD H , M 
TDWLANO RO . , M f l 
TOWNSEND HO H-e 
T H E N I H A M RD G-7 
THiFOLIUM RD . E-4 

; RO 
TUCKEH HO- -. .E-a 

U.V 
UPPER EAST MESA RO.. . . M 
VAIL RO E-4 
V A N O E H L I N D E N T O . . 1 7 ^ 
VAN DEB P O E L B O -F-8 
V A U G H N H D D 4 

VENCILL HO H-8 
VENDEL BO E-4 
VERGE SCHOOL BO., . H.I-9 

I RO . . .F« 
VOGEL BD E-8 

W 
WAMLRO . Ffl.8 
WALKER RO.-., -E-4 
WARORO- . . 0-5 
WARE RD G-9 
WATTONRO H-7 
VrtAVEH RO F-6 
WEBBRO 1-7 
W E B S T E B B D F « 
WEED BD F 9 
VYEIST n o . 0-3JI 
WELCH HO G - ! 
WESTMOHLAND R D D-8 
WEST SALTON HWY , [M,E-S 
WESISIOE RO. E-6 
WHEELEf l BO E-7 
WMITLOCKRO. . . . . . - - . .1-6.7 
WIEMAN RO E-S 
WIENEBT HD . .E-7 
WILKINS RO . G-S 
WILKINSON HD . . F.0-3.4 
WILLIAMS RD. . . . . G.H-4 
WILLOUGHBY RO . 0-9 
WILLS HO G-5 
WILSON RO M - e j 
WINSLOW RD. . . F-2.tJ 
WIB TH D . H-4 
WIXOM RD e-8 
WORMWOOD RO E-fi 
WOHTHINQTON RO F.O.H,l-7 
WRIGHT BD -H.7 

X.Y.Z 
YEABGIN RO - . l-a 
YOCUM BD , . . , 0 - 4 
YOUNG RO -e.H-4 
YUHA DESERT HWY. 0,E-9 
l E N O S HO H-7 

NUMaEHED STREETS 



CONVERSION FACTORS 

Length: 

Area: 

Vo 1 ume: 

Mass: 

Flow rate: 

Temperature: 

Temperature gradient: 

Energy: 

Power or work: 

Heat flow: 

1 centimeter (cm)=0.3937 inch (in.) 
1 meter (m)=3.281 feet (ft) 
1 kilometer (km)=0.6214 mile (mi) 

1 m2=10.76 ft^ 
1 km^=0.3861 mi^ 

1 liter (L)= 0.2642 gallon (gal) 
1 km^ = 0.2399 mi"* 

1 kilogram (kg)=2.205 pounds (lb) 

1 L/s = 15.85 gal/min 

degrees Celsius (°C)=5/9(degrees Fahrenheit C°F]-32) 
Kelvins (K)=°C-t-273.15 

l°C/km=0.05486°F/100 ft 

1 joule (J)=0.2390 calorie (cal) 
1 J=9.485x10 ^ British thermal unit (Btu) 
1 J=2.777x10"^ watt-hour (W'hr) 
10^^ J=0.9485 quad (10^^ Btu) 
1 MW^ for 30 yr=9.461xl0l^ J 

1 watt (W)=l J/s 
1 megawatt (MW)=3.154x10^^ J/yr 

1 mW/m^=2.390x10"^ cal/cm's 
1 mW/m2=2.390xl0"2 heat-flow unit (HFU) 

Thermal conductivity: 1 W/m-K=2.390 mcal/cm*s-°C 
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Figure 1-2 SSSDP Project Site Location 
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