EBASCO SERVICES INCORPORATED {f&‘; E C)

3000 W. MacArthur Bivd., Santa Ana, CA 82704-6993, {714) 862-4000

NAS7.000240
NASA - JPL
April 11, 1988 SSIC No. 9661
NASA/88-039
No response required

Mr. Michael Green

NASA Headquarters

300 7th Street, SH
Washington, D.C. 20546

SUBJECT: NASA CONTRACT NO. NASW-4301
PRELIMINARY ASSESSMENT/SITE INSPECTION
JET PROPULSION LABORATORY

Dear Mr. Green:

We have enclosed the Preliminary Assessment/Site Inspection report prepared
for the Jet Propulsion Laboratory (JPL). The report incorporates the comments
of both NASA Headquarters and JPL staff.

As indicated by the HRS score (38.3), this facility should have a high priority
for additional contamination assessment work. Specifically, we would
recommend prompt investigations of the six seepage pits where chemical wastes
were disposed of in the 1940's and 1950's, and which may have caused
contamination of the municipal water supply wells. HWe would also recommend
investigations of the alleged chemical spills near Building 187 and continued
study of the contaminated municipal wells. These studies should be
coordinated with the on-going Corps of Engineers (Former Sites Program) study.

Specifically, we would recommend the following hydrogeologic studies:

o Soil borings and groundwater monitoring wells should be implemented
near each of the six alleged disposal pits and at Building 187 (former
spill location). In order to determine more precise locations of the
pits, further interviews with JPL employees should alsc be conducted.

o Deeper definition of the contamination near the city water supply
wells. Because the volatile organic constituents of concern are more
dense than water, they tend to accumulate in the lowest part of the
aquifer. Samples taken to date have been collected from a depth of
366 feet (cased depth of well), whereas the aquifer probably extends to
600 feet.

o The seepage pits and the municipal wells should be sampled for all EPA
priority pollutants because of the disposal of unknown chemicals in the
seepage pits.

06/01/2015
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Mr. M. Green
Page 2
April 11, 1988

We wish to extend our thanks to Ms. Mary Drazek and the other JPL staff, who
were very helpful in identifying past and present waste disposal practices.
If you have any specific questions or concerns, please contact Mr. Gary Cronk
at (714) 662-4050 or Mr. Stephen Turner at (703) 558-7512.

Sincerely,

Thomas H. Magness III
Manager of Environmental Projects

THM/ST/wpc
Attachments

cc: M. Drazek, JPL
3214E



1. Introduction

Ebasco Services, Inc. representatives visited the NASA-Jet Propulsion
Laboratory (JPL) in Pasadena, CA on February 22-24, 1988. The purpose
of this visit was to perform a Preliminary Assessment and Site
Inspection (PA/SI) as mandated by the EPA. Ebasco was represented by
Mr. Gary Cronk and Ms. Michelle Leonard. The NASA-JPL representative
was Ms. Mary Drazek. This summary report presents the findings of the
Preliminary Assessment.

The NASA-JPL facility is located northeast of the 210 Foothill Freeway
in Pasadena, California. The site is comprised of 176 acres, and is
situated on the south-facing slope of a foothill ridge of the San Gabriel
Mountains adjacent to the Arroyo Seco wash. The site is situated on an
alluvial fan and is characterized by highly permeable soils.

The site was developed by the Army between 1945 and 1957, and remained
under Army control until it was taken over by NASA in 1958. The
California Institute of Technology (Cal Tech) operates the lab for NASA.
The Tab functions as NASA's primary center for unmanned interplanetary
exploration in conjunction with the NASA mission of space exploration
and aeronautical research and development. Over 100 different types of
chemicals are used at the facility in conducting research in spacecraft
propulsion and design, and in alternative energy sources and pollution

control.

Several areas of environmental concern were identified by Mary Drazek
and other JPL staff. The following is a brief discussion of these areas:

a. Seepage Pit #1 near Building #103 (see Map Location #1). The site
was located outside of the JPL fence in the Arroyo Seco dry wash, at
the southeast corner of the lab. This site was approximately 15
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feet wide by 15 feet deep, and was used primarily for disposal of
municipal solid wastes. However, according to JPL personnel,
chemical wastes were also disposed, including solvents, freon,
mercury, solid rocket fuel propellants, cooling tower chemicals, and
sulfuric acid. None of the wastes were disposed in containers
except for the mercury which was in small flasks. No sampling near
this pit has been conducted to verify contamination.

Seepage Pit #2 near Arroyo Parking Lot (see Map Location #2). This
site was Tlocated below the Southern California Edison substation,
approximately 50 yards from the end of the main storm drain that
empties into the Arroyo Seco wash. This pit was approximately 30
feet wide and 15 feet deep. The pit is believed to be under the
existing parking lot. Hastes disposed at this pit were similar to
those at Pit #1. The site was also used for burning debris, and for
disposal of fluorescent lights and waste magnesium. No sampling of
this pit has been conducted.

Seepage Pit #3 near Building #117 (see Map Location #3). This
disposal pit was located just northwest of two current day bunkers
#140 and #1141, used for storing propellants. The pit was approxi-
mately 30 feet deep, and was used primarily for the disposal of
propellants and mixed solvents. No sampling of this pit has been
conducted. Seepage pits #1, #2, and #3 received chemical wastes
over the period 1954-1958 according to JPL personnel.

Seepage Pit #4 near Building 303 and former building 59 (see Map).
This pit was used exclusively for disposal of chemistry lab wastes.
This pit location was investigated down to a depth of 11 feet in
1984 by R.C. S?ade.(z} Lead concentrations (200 ppm) were found
above normal levels. No other contaminants were found.

Seepage Pit #5 near Building 302 and forper building 65 (see Map).
This pit was also used exclusively for disposal of chemistry lab
wastes. R.C. Slade also investigated this pit and didn't find any
contaminants above normal levels down to 11 feet.




Seepage Pit #6 near Building 97 (see Map). This was the former site
of a chemistry lab that used this pit for disposal of lab wastes.
R.C. Slade investigated this pit to 11 feet and no contaminants above
normal levels were found. Disposal in Pits #4, #5, and #6 occurred
during the approximate period of 1941-1960.

Past Spills Near Chemical Storage Building (Building 187). According
to JPL personnel, waste solvents were historically dumped onto the
soils near this storage building. No sampling has ever been
conducted to confirm any contamination.

Municipal Water MWells. Testing in 1980 of three City of Pasadena
wells, 1,000 feet downgradient of the JPL site, indicated concentra-
tions of TCE, PCE, and CCl4 above drinking water standards. The
wells, which provide drinking water to San Gabriel Valley residents,
were removed from service. A hydrogeologic study was conducted by
R.C. S]adé,{}) who drilled a monitoring well about half the
distance (500 ft.) from JPL. This well showed contaminant levels of
7.5 ug/1 for TCE and 2.4 ug/1 for CCTQ, He concluded that past
JPL (and U.S. Army) activities probably contributed to the ground-
water contamination. In another study conducted for the City by
James M. Montgomery, several treatment alternatives were evaluated
which led to the installation of a pilot treatment plant at one of
the contaminated wel)s,<2> However, the studies conducted to date
have not determined thé full extent or degree of contamination, nor
do they identify the specific source areas of contamination.

The U.S. Army Corps of Engineers (Los Angeles District) is currently
conducting a remedial investigation of the site, including the
placement of monitoring wells in Arroyo Seco and west of the JPL

facility.

Recommendations

Due to the nature of past JPL waste disposal activities and the current
contamination of downgradient municipal water supply wells, a Site
Inspection of JPL should be conducted.
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Reference Documents

i,

Preliminary Hydrogeologic Assessment of Soils and Groundwater Monitoring
at JPL; Richard C. Slade, September 1984. (Attachment).

Treatability/Feasibility Study for Groundwater Contaminated with Volatile
Qrganic _Chemicals in the Monk Hill Subarea of the Raymond Basin:; James M.
Montgomery, Consulting Engineers, Inc., November 1986. (Attachment).

Environmental Resources Document, JPL, December, 1980.

AB 1803 Mater Analysis Plan for the Raymond Basin; Raymond Basin
Management Board, May 1985.

HMatermaster Service in_ Raymond Basin, July 1, 1984-June 30, 1985,

California Department of HWater Resources, Southern District, September
1985.

Memorandum from Mary HWang, JPL Envivonmental Coordinator, to William
Rains, regarding review of Treatability feasibility Study, December 1986.

Lefter from Karl A. Johnson, General Manager, City of Pasadena, to Lt.
General Charles H. Terhune, Deputy Director, JPL, suggesting JPL and
City work cooperatively on program to investigate presence of chemicals
in City's wells.

Report on TCE Investigation, April 1980 (w/Addendums) - Los Angeles

RWQCB.

Jet Propulsion Laboratory Asbestos Survey. Final Report: Building Plan
Booklet, Associated Safety Consultants, January 1985.

. Hazardous  Materials  Inventory. JPL,  Occupational  Safety and

Environmental Health Office.
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11. California Division of Mines and Geology, Open File Report 86-4 LA -
Geology of North Half of Pasadena guad.
a. Geology of the North Half of the Pasadena Quad., L.A. County.
b. Geologic sections of the North Half of the Pasadena Quad.
¢. Structural Contour Map of the Top of Crystalline Basement Rocks,
North Half of Pasadena Quad.

Personnel Interviewed

1. Mary Drazek, JPL Environmental Coordinator (1% years service with JPL),
Meetings 2/21 - 2/23 -~ Discussed overall program, concerns, approach to
PA/SI, contacts.

2. Bruce Fisher, JPL Energy Resources Coordinator, Interview 2/22 --
Discussed underground tank program, asbestos removal, AQMD permits, and
county sanitation sewer analyses.

3. Bill Fehlings, JPL Facilities Maintenance and Operation Section (JPL
Employee since 1954). Interview 2/21 -- Discussed past waste disposal

practices.

4. Roscoe Edwards, JPL Facilities Maintenance and Operation Section,
Interview 2/23 -- Discussed waste disposal practices, aerial photograph
(circa 1951).

5. Al Klascius, JPL Safety Offtce (JPL Employee since 1958). Interview
2/22 —- Discussed beryllium shop and subcommittee, sewer installation.

6. Richard MacGillivray, JPL Facilities Maintenance and Operation Section
(JPL BEmployee since 1959). Interview 2/23 — Discussed waste disposal

practices.

7. Lane Prior, Former <(Retired) JPL Safety Officer. Interview with M.
Drazek, JPL Environmental Contact, information transferred to Ebasco
Services. Discussed past disposal practices.
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10.

.

Tom Underbrink, Civil Engineer, City of Pasadena MWater and Power
Department. Discussed population served by groundwater; referred to
Health Department for past response activities at JPL.

Tom Reardon, City of Pasadena Environmental Health Department.
Discussed agency responsibilities for response activities.

Laura Dahl, Planner, City of Pasadena. Discussed land use and popula-
tion densities in vicinity of JPL.

Bi1l Campbell, Director, City of La Canada, Flintridge Community
Development Department. Discussed land use, and population densities
in vicinity of JPL.
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POTENTIAL HAZARDOUS WASTE SITE 1 IDENTIFICATION

£% EPA OVSTATE]OZ STTE NUM
ety B PRELIMINARY ASSESSMENT UMBER
Qﬂ PART1-SITEINFORMATION AND ASSESSMENT CA 9800013030

H.SITE NAME AND LOCATION

01 SITE NAME fegs/, common, o/ descrplive neme of 848) O2 STREEY, ROUTE NO , OH SPECIFIC LDCATION IDENTIFIER
NASA - Jet Propulsion Laboratory 4800 Oak Grove Dr,
p3cny Q4 STATE 1 052 CODE 08 COUNTY 07 COUNTY|O8 CONG
oD DIST
Pasadena Ca 191109 Los Angeles 037 25
09 COORDINATES | ATITUDE LONGITUDE
3.4°12' 00.8 | 118°10' 30.u

10 DIRECTIONS 1O SITE (Staring fiom naarest pubis roed)

Off Highway 210 take Bershire Exit East, then Northwest on Oak Grove
approximately 1 mile

1. RESPONSIBLE PARTIES .

01 OWNER (# engwn) 02 STREET iBusmass. madmg, rescoeotal)
NASA 4800 0Oak Grove Drive
QICITY D& STATEFOS 2P CODE 08 TELEPHONE NUMBER
Pasadena CA 91109 {818 354-4710
07 OPERATOR (#f anowa and giitecani i7om owner} OB STREEY (Buimess mumng. /sscients’)
JPL/California Institute of Technology 4800 Oak Grove Drive
0% CITY IOSTATE L 11 2IPCODE 12 TELEPHONE MUMBER
Pasadena CA 91109 {818 354-4710
13 TYPE OF OWHNERSHIP (Creck one)
[J A PRIVATE & B. FEDERAL: NASA . DI C.STATE ODCOUNTY [ E MUNICIPAL
tAgeacy name)
(3 F. OTHER: 0 G UNKNOWN

iSpecrty)

14 QWNER OPERATOR NOTIFICATION O FILE (Chath of mat acplys
Xa RCRA 3001 DATERECEWED Ealll /80 OB UNCONTROLLED WASTE SITE rcences 103c; DATE RECEWED 4L 3 C NONE

WMONTH DAY YEAR MOMTe DAy YEAR

IV.CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION BY rCrecs af that adply)

O YES DATE , [ [J A EPA 7 B EPACONTRACTOR U sTaTe £ D OTHER CONTRACTOR

O ND MONTH DAY YEAR {0 E. LOCAL HEALTH OFFICIAL [ F. OTHER:

. 1Soecdyl
CDNTRACTQR NAME{S)
D2 SITE STATUS (Checs ons) 03 YEARS OF D‘PERAT)QN ‘ ‘ Army l 9 &l__.s 8
B A ACTIVE [JB INACTIVE (3 €. UNKNOWN 1941 Present D UNKNOWNNAGA %958-
BEGroinG YEAR EROG, VI AR B resent

Q4 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, XxnOWN, OR ALLEGED

»

Three seepage Pits formerly used (1954~1958) for disposal of solvents, freon,
mercury, solid rocket propellants, sulfuric acid, cooling tower chemicals. Three
Seepage Pits formerly used (1941-1960) for disposal of chemistry lab wastes.

% DESCRIPTION OF POTENTIAL HAZARD YO ENVIRONMENT AND/OR POPULATION
Former Seepage Pits are located in wash, creating a potential for surface and
groundwater contamination., On-site pits present potential for soil and groundwater

cogt%mination. Downgradient drinking water supply has elevated levels of TCE,PCE,
an "
V. PRIORITY ASSESSMENT

Q1 PRIGEITY FOR INSPECTION (Chace oo I ngh or macasn & Chectan comgpione Pat - Wasts iiprmstes pod Part 3 Descrpion of Lo L
(T A HIGH 0 B MEDIUM Dciow 1 0 D NONE
fnepecta reqarss prometly) (IR I rpsparad) (apBgt on tvne svalabls S8LS) hig AwThe’ Bitam neeoed, £ Oraph)ie £av (W SAD08805 Jorw]

VLINFORMATION AVAILABLE FROM

03 TELE PRONE NUMBER

01 CONTACT 02 OF tagoncy Dipenizsiun)
Mary Drazek - NASA - JPL 8181354~-4710
04 PERSON RESPONSIBLE FOR ASSE SSMENT 0% AGENCY 08 O&E‘ANBZATQN 07 TELEPHONE NUMBER 08 DATE

(714) 662-4050 | 2/ 22 ,88

MOnTH DAY YEAR

M. Leonard/G. Cronk Ebasco

EPAFORM2070-12(7-81)




S EPA O RELIMINARY ASSEoemenT ST
N
7 PART 2- WASTE INFORMATION CA_ | 9800013030
g il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES Crece axnat ao0e: 02 WASTE QUANTITY AT SITE CIWASTE CHARACTERISTICS . neos o tng givw
@ - € SLURRY Bt eeangen %@x«; & SOLUBLE | LY YOLATIE
POWDER FINES ? Liouo TONS . ORROSIVE £ INFECTIOUS APLOSIVE
SLUDGE GAS ADIQACTIVE FLARMMABLE EACTIVE
cuBlC vaRDS O PEASISTENT 4 IGNITABLE INCOMPATIBLE
b oTER T Tsoerne no oF orums __15-20/3 months M NOTAPRLICABLE
0, WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT {02 UNIT OF WMEASURE] 03 COMMENTS
SLu SLUDGE unknown Drums Paints
oLw OILY WASTE 3,000 Gal Waste 0i1/4-5 months
SoL SOLVENTS 10-15 Drums Mixed Solvents/3 months
PSD PESTICIDES
QCC OTHER ORGANIC CHEMICALS Unknown Drums PCRsg
10 INORGANIC CHEMICALS
ACO ACIDS Unknown Sulfuric, acetic, hydrochloric
B8AS BASES Unknown Sodium Hydroxide, Lead
MES HMEAVY METALS 1.2 Tons Mercury, batteries (recycled)
V. HAZARDOUS SUBSTANCES sse aopenas 120 mosi acuenty cusa CAS Numpers:
01 CATEGORY 02 SUBSTANCE NAME U3 CAS NUMBER 048 STORAGE DISPOSAL METHOD 05 CONCENTRATION (%N%EE%‘E&
MES Bervilium 7440-41~7 1Drums/contract Haul
MES Mercury 7439~97-6 |(Drums/contract Haul
10C Asbestos 1332-21~4 {Drums/contract Haul
301 Benzene 71-43-2 Lab Packs/contract Haul
SOL Toluene 108~88-3 Lab Packs/contract Hagl
oce PCB oils 1336-36-3 |[Drums/contract Haul
| IEeLeo Freon 399 Drums/contract Haul
SOL Methyvlene Chloride 8449 Drums/coantract Hanl
 MES | lead 301-04~2 _|Recycle batteries 200 (soil) PPM
SOL Trichloroethane 25323-89-1 |Drums/contract Haul
SOL Trichlorotrifluorcethand999 Drums/contract Haul
. ACD Sulfuric Acid 7664-93-9 IDrums/contract Haul
ACD Acetic Acid 64-19-7 Drums/contract Haul
BAS Sodium Hydroxide 1310~73-2 IDrums/contract Haul
ACD Hydrochloric Acid 7647-01-0 Drums/contract Haul
* See note below
Y. FEEDESTOCKS 500 sppencee tur CAS Mawrndersi
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY D) FEEDSTOCK NAME 02 CAS NUMBER
£ Mercury 7439~97-6 FOS Acetone 67-64~1
FOS Toluene 108~88-3 FOS Acetic Acid 64~19-7
FOS Sulfuric Acid 7664-93-9 FDS Hvdrochloric Acid 7647-01-0
FOS Sodium Hydroxide 1310-73-2 FDS
¥i, SOURCES OF INFORMATION /Cre xoecwn mtarences 8§ stare et samoms snsysa mooets §
° Hazardous Waste Manifests s
° Mary Drazek, JPL Envirommental contact i
Note: Over 100 hazardous substances stored at a time, in quantities of less than !
g than a gallon of liquid or a kilogram of solids

ERAFORM 207012 (781




POTENTIAL HAZARDOUS WASTE SITE L1 IOENTIFICATION

- | i L R
< EPA PRELIMINARY ASSESSMENT N e
PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS = ]
1. HAZARDOUS CONDITIONS AND INCIDENTS ’
01 XA GROUNDWATER CONTAMINATION 02 X OBSERVED (DATE since 1988 .. POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECYED e 04 NARRATIVE DESCRIPTION

VOC contamination of three (3) Municipal wells 1000 ft. downgradient from JPL.
Sampling at monitoring well between JPL and municipal wells showed
concentration of VOCs at 7.5 ug/l for TCE and 2.4 ug/l for CCly,

01 . 8 SURFACE WATER CONTAMINATION 02 . OBSERVEQ(DATE . . POTENTIAL X ALLEGED
03 POPULATION FOTENTIALLY AFFECTED 04 NARRATIVE DESCRIBTION

.  Seepage pit located in Arroyo (1954-58) probably contaminated surface water.
. Periodicchemical spills drain  directly to Arroyo Seco

0 I C CONTAMINATION OF AR 02 . OBSERVEDIDATE e } .. POTENTIAL . ALLEGED
03 POPULATION POTENTIALLY AFFECTED Q4 NARRATIVE DESCRIPTION

None Alleged or Observed

C1 I D FIREEXPLOSIVE CONDITIONS 02 .. OBSERVED (DATE ) o POTENTIAL .. ALLEGED
Q3 POPULATION POTENTIALLY AFFECTED e 04 NARRATIVE DESCRIPTION

None Alleged or Observed

0t T E DIRECT CONTALT 02 . OBSERVED (DATE e — POTENTIAL - ALLEGED
03 POPULATION POTENTIALLY AFFECTED ___ . ... 04 NARRATIVE DESCRIPTION

None Alleged or Observed

01 X F CONTAMINATION OF SOIL 02 7 OBSERVED(DATE ) . POTENTIAL X ALLEGED

03 AREA POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

g 1%

Potential for soil contamination at six seepage pits from dumping of freon,
mercury, solvents and other chemicals (See facility map) .

01 FG. DRINKING WATER CONTAMINATION 02X osservep (0aTe L3980 ) CPOTENTAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED _ 04 NARRATIVE DESCRIPTION

Municipal wells downgradient of JPL have been detected with TCE, PCE, CCl4
contamination. Specific source has not been determined. Wells have been
shut down periodically between 1983 and 1986.

01 O H WORKER EXPOSURE/INJURY 02 O OBSERVEDIDATE o} o POTENTWL . ALLEGED
03 WORKERS POTENTIALLY AFFECTED . 04 NARRATIVE DESCRIFTION i
None Alleged or Observed
01 D1 POPULATION EXPOSURE/INIURY 02 T OBSERVED (DATE } {7 POTENTIAL 1 ALEGED
C3 POPULATION POTENTIALLY AFFECTED e D4 NARRATIVE DESCRPTION =

T

None Alleged or Observed

EPAFORM 2070-12(7.87)




POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION

{""IEPA PRELIMINARY ASSESSMENT 01 STATE|O2 SITE NUMBER
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS CA 9800013030

H. HAZARDOUS CONDITIONS AND INCIDENTS commves:

01 T J DAMAGE TO FLORA 02 7 OBSERVED (DATE . 1 {7 POTENTIAL o ALLEGED
04 NARRATIVE DESCRIPTION

None Alleged or Observed

01 K. DAMAGE TU FAUNA 02 L OBSERVED (DATE o ) O POTENTIAL T OALLEGED
04 NARRATIVE DESCRIPTION dnenae nemeis) of s5e0:04-

None Alleged or Observed

01 L CONTAMINATION OF FOOD CHAIN 02 7 CBSERVED (DATE oo} = POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

None Alleged or Observed

01 (X 84 UNSTABLE CONTAINMENT OF WASTES 02 7 OBSERVED (DATE . ) & POTENTIAL = ALLEGED
(5001 runaft BIendng Muds Mk ng druems) O

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

No spill containment provisions at hazardous waste storage area,

01 A N OAMAGE TO OFFSITE PROPERTY 02 T OBSERVED(DATE. )} 7 POTENTIAL & aienen
€« NARRATIVE DESCRIFTION

JPL may have contributed to contamination of Municipal water supply
wells.

b ommn, x o o - o

01 £ 0 CONTAMINATION OF SEWERS STORM CRAINS WWTPs 02 7 OBSERVED (DATE § L POTENTIAL X aLEGED
O4 MARRATIVE DESCRIPTION

o Alleged dumping of chemicals intoc storm drains and sewers.

01 P ILLEGAL/UNAUTHORIZED DUMPING 02 COBSERVEDDATE e} O POTENTIAL B MLIEGED
04 NARRATIVE DESCRIPTION -

None alleged or Observed

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

HL TOTAL POPULATION POTENTIALLY AFFECTED:

¥, COMMENTS

Locations of seepage Pits are based on JPL employees recollections; areas have
been changed considerably since 1958 with new buildings, removal of old structures,
re-alignment of roads, and grading. Further sampling, data research, and interview-
ing is necessary.

Y, WR‘:&S OF QNFORMATION {Cae sopeils reta!¢ACET & § . BI0IP /S AR SOWE R "RRRAS!

¢ Interviews with JPL personnel.

o Treat ability/feasibility study for groundwater contaminated w/VOCs - J. M.
Montgomery ' . .
2 Preliminary Hydrogeologic Assessment of soils & groundwater monitoring — R.C.S1

EPAFORM2070.12(7-81)
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FOR
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4800 Oak Grove Drive
Pasadena, CA 91109
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SUMMARY

1. Introduction

Ebasco Services, Inc. representatives visited the NASA-Jet Propulsion
Laboratory (JPL) in Pasadena, CA on February 22-24, 1988. The purpose
of this visit was to perform a Preliminary Assessment and Site
Inspection (PA/SI) as mandated by the EPA. Ebasco was represented by
Mr. Gary Cronk and Ms. Michelle Leonard. The NASA-JPL representative
was Ms. Mary Drazek. This summary report presents the findings of the
Site Inspection and the Hazard Ranking System (HRS) scoring.

2. Concerns

Potential areas of concern were evaluated through interviews with former
and present JPL employees, a literature review, and investigations of
seepage pit Tocations. The following sites were evaluated in the SI and
the HRS scoring:

a. Seepage Pit #1 near Building #103 (see Map Location #1). The site
was located outside of the JPL fence in the Arroyo Seco dry wash, at
the southeast corner of the lab. This site was approximately 15
feet wide by 15 feet deep, and was used primarily for disposal of
municipal solid wastes. However, according to JPL personnel,
chemical wastes were also disposed, including solvents, freon,

mercury, solid rocket fuel propellants, cooling tower chemicals, and
sulfuric acid. None of the wastes were disposed in containers
except for the mercury which was in small flasks. No sampling near
this pit has been conducted to verify contamination.

b. Seepage Pit #2 near Arroyo Parking Lot (see Map Location #2). This
site was located below the Southern California Edison substation,

approximately 50 yards from the end of the main storm drain that
empties 1into the Arroyo Seco wash. This pit was approximately 30
feet wide and 15 feet deep. The pit is believed to be under the

3214E 1
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existing parking lot. Mastes disposed at this pit were similar to
those at Pit #1. The site was also used for burning debris, and for
disposal of fluorescent lights and waste magnesium. No sampling of
this pit has been conducted.

Seepage Pit #3 near Building #117 (see Map Location #3). This
disposal pit was located just northwest of two current day bunkers
#140 and #1471, used for storing propellants. The pit was approxi-
mately 30 feet deep, and was used primarily for the disposal of
propellants and mixed solvents. No sampling of this pit has been
conducted. Seepage pits #1, #2, and #3 received chemical wastes
over the period 1954-1958 according to JPL personnel.

Seepage Pit #4 near Building 303 and former building 59 (see Map).
This pit was used exclusively for disposal of chemistry lab wastes.
This pit location was investigated down to a depth of 11 feet in
1984 by R.C. Siade.(H Lead concentrations (200 ppm) were found
above normal levels. No other contaminants were found.

Seepage Pit #5 near Building 302 and former building 65 (see Map).
This pit was also used exclusively for disposal of chemistry lab
wastes. R.C. Slade also investigated this pit and didn't find any
contaminants down to the 11 foot level.

Seepage Pit #6 near Building 97 (see Map). This was the former site
of a chemistry lab that used this pit for disposal of lab wastes.
R.C. Slade investigated this pit to 11 feet and no contaminants
above normal levels were found. Disposal in Pits #4, #5, and #6
occurred during the approximate period of 1941-1960.

Past Spills Near Chemical Storage Building (Building 187). According
to JPL personnel, waste solvents were historically dumped onto the
soils near this storage building. No sampling has ever been
conducted to confirm any contamination.




Municipal Water MWells. Testing in 1980 of three City of Pasadena
wells, only 1,000 feet downgradient of the JPL site, indicated con-
centrations of TCE, PCE, and CCl4 above drinking water standards.
The wells, which provide drinking water to San Gabriel Valley

residents, were removed from service. A hydrogeologic study was
conducted by R.C. Slade, who drilled a monitoring well about haif
the distance (500 ft.) from JPL. This well showed contaminant levels
of 7.5 ug/l for TCE and 2.4 ug/) for CCTQ. He concluded that past
JPL  (and U.S. Army) activities probably contributed to the

D In another study conducted for the

groundwater contamination.
City by James M. Montgomery, several treatment alternatives were
evaluated which led to the installation of a pilot treatment plant
at one of the contaminated we¥7s.(2) However, the studies
conducted to date have not determined the full extent or degree of
contamination, nor do they identify the specific source areas of

contamination.

The U.S. Army Corps of Engineers (Los Angeles District) is currently
conducting a remedial investigation of the site, tncluding the
placement of monitoring wells in Arroy Seco and to the west of the
JPL facility.

Data Gaps

The following information was not available or was estimated during
completion of the SI form:

o 0 0O O o 0O ©

3214E

Hazardous substances, Part 2, IV (incomplete Tist)
Description of wells, Part 5, III-09 (not readily available)
Permeability of unsaturated zone, Part 5, VI-01 (estimated)
Permeability of bedrock, Part 5, VI-02 (estimated)

Depth of contaminated soil zone, Part 5, VI-04 (unknown)

Site slope and terrain average slope, Part 5, VI-08 (unknown)
Distance to agricultural land, Part 5, VI-13 (unknown)



4. Hazard Ranking System Score

Following completion of the SI investigation a Hazard Ranking System
(HRS) score was computed for JPL. The overall migration route score
(Sm> and the individual migration scores are summarized below:

Sm (weighted-overall score) = 38.3
Sgw (groundwater migration route) = 65.9
SSw (surface water migration route) = 7.4
S. (air migration route) = 0

a

The overall score of 38.3 is well above the 28.5 level to be considered
for the National Priorities List (NPL). Thus, the relative environmental
and public health hazard at JPL must be considered high. JPL was ranked
very high for the groundwater migration route (Sgw = 65.9), since a
municipal water supply has already been affected. It should be noted
that this score assumed a conservative value for hazardous waste
quantity disposed, using a range 41-250 drums (2,000-12,500 gallions).
It is unknown how much hazardous waste may have actually been dumped
into the seepage pits.

5. Recommendations

JPL should receive a high priority for further hydrogeologic studies due
to the severity of the on-site contamination sources. The high HRS
score of 38.3 is reflective of the high public health risk due to the
contamination of the City of Pasadena's water wells. Additional studies
should focus on the 6 seepage pits, the chemical spill site near
Building 187, and continued monitoring of the municipal wells. The Army
Corps of Engineers 1is currently conducting a remedial investigation
surrounding the JPL Site, and efforts should be made to coordinate
future work with the Corps of Engineers.

3214E 4
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10.

Reference Documents

Preliminary Hydrogeologic Assessment of Soils and Groundwater Monitoring
at JPL; Richard C. Slade, September 1984. (Attachment).

Treatability/Feasibility Study for Groundwater Contaminated with Volatile
Organic Chemicals in the Monk Hill Subarea of the Raymond Basin; James M,
Montgomery, Consulting Engineers, Inc., November 1986. <(Attachment).

Environmental Resources Document, JPL, December, 1980.

AB 1803 MWater Analysis Plan for the Raymond Basin; Raymond Basin
Management Board, May 1985.

Watermaster Service in Raymond Basin, July 1, 1984-June 30, 1985;
California Department of Water Resources, Southern District, September
1985.

Memorandum from Mary Wang, JPL Environmental Coordinator, to William
Rains, Safety Office, regarding review of Treatability feasibility
Study, December 1986.

Letter from Karl A. Johnson, General Manager, City of Pasadena, to Lt.
General Charles H. Terhune, Deputy Director, JPL, suggesting JPL and
City work cooperatively on program to investigate presence of chemicals
in City's wells.

Report on TCE Investigation, April 1980 (w/Addendums) - Los Angeles
RWQCB.

Jet Propulsion Laboratory Asbestos Survey. Final Report: Building Plan
Booklet, Associated Safety Consultants, January 1985.

Hazardous Materials Inventory. JPL, Occupational Safety  and
Environmental Health Office.

3214t



11. California Division of Mines and Geology, Open File Report 86-4 LA -
Geology of North Half of Pasadena Quad.
a. Geology of the North Half of the Pasadena Quad., L.A. County.
b. Geologic sections of the North Half of the Pasadena Quad.
c. Structural Contour Map of the Top of Crystalline Basement Rocks,
North Half of Pasadena Quad.

Personnel Interviewed

1. Mary Orazek, JPL Environmental Coordinator (1% years service with
JPL), Meetings 2/21 - 2/23 -- Discussed overall program, concerns,
approach to PA/SI, contacts.

2. Bruce Fisher, JPL Energy Resources Coordinator, Interview 2/22 --
Discussed underground tank program, asbestos removal, AQMD permits, and
county sanitatfon sewer analyses.

3. Bill Fehlings, JPL Facilities Maintenance and Operation Section, (JPL
Employee since 1954). Interview 2/21 -- Discussed past waste disposal
practices.

4, Roscoe Edwards, JPL Facilities Maintenance and Operation Section,
Interview 2/23 -~ Discussed waste disposal practices, aerial photograph
(circa 1951).

5. Al Klascius, JPL Safety Office (JPL Employee since 1958). Interview
2/22 -- Discussed beryllium shop and subcommittee, sewer installation.

6. Richard MacGillivray, JPL Facilities Maintenance and Operation Section
(JPL Bmployee since 1959). Interview 2/23 -— Discussed waste disposal

practices.

7. Lane Prior, Former (Retired) JPL Safety Officer. Interview with
M. Drazek, JPL Environmental Contact, information transferred to Ebasco
Services. Discussed past disposal practices.

3214E



g.

10.

Tom Underbrink, Civil Engineer, City of Pasadena HWater and Power
Department. Discussed population served by groundwater: referred to
Health Department for past vesponse activities at JPL.

Tom Reardon, City of Pasadena Environmental Health Department.
Discussed agency responsibilities for response activities.

Laura Dabl, Planner, City of Pasadena. Discussed land use and popula~
tion densities in vicinity of JPL.

Bill Campbell, Director, City of La Canada, Flintridge Community
Development Department. Discussed Tand use, and population densities
in vicinity of JPL.
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SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 - SITELOCATION AND INSPECTION INFORMATION

LIDENTIFICATION
O STATE | 02 SITE NUMBER

CA 1 9800013030

H. SITE NAME AND LOCATION

Q1 SITE NAME (Lega, sommaon, o0 01 rpiive nems of 846}

NASA -~ Jet Propulsion Laboratory

02 STAEET, ROUTE NO., OR SPECIFIC LOCATION IDENTIEIER
4800 0Oak Grove Drive

e 19P% 0. |

T ..ww My el # s

B3 Ty 04 STATE J 05 2P CODE 06 COUNTY [GTCOUNTY] 08 CONG
CO0E DISTY
Pasadena CA 91109 Los Angeles 037 25
05 COORDINATES D TYPE OF OWNERGHIP (Choch amed

0 F.OTHER

O 4 privaTE (A B FeperAL _NASA 0 C STATE D) D.COUNTY O E. MUNICIPAL

0 G UNKROWN

HLINSPECTION INFORMATION

Ms. Michelle Leonard

01 DATE OF INSPECTION Q2 SITE STATUS QI YEARS OF OPERATION
X ACTIVE Approx. 1941 | _Present UNKNOWN
TMONTH DAY YEAR O WNACTIVE BEGINNING YEAR ERDSD YEAR )
Q4 AGENCY PERFDORMING INSPECTION (Chrech sl thal adsiy}
D A EPA [ 8 EPACONTRACTOR 0 CMUNICIPAL [ D. MUNICIPAL CONTRACTOR
[Faras f tavmj Npng o ey
D E STATE O F. STATE CONTRACTOR e omen__Ebasco Services
Thiwrovg of eri] (Soecdy)
05 CHIEF INSPECTOR OF TITLE 07 ORGANIZATION OB TELEPHONE NO
Mr. Gary Cronk Hydrologist Ebasco (714 662-405(
08 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHONE NO

Environmental Scientist

Ebasco (714 6624050

t

€}

13 SITE REPRESENTATIVES INTERVIEWED (4 TITLE :5mm JPL~ S%EH X h 16 TELEPHONE NO
Environmental nvironmenta ealt _
Mary Drazek Coordinator 4800_Dak Grove Dr.PasadenhB8!354-4710
Energy Resourdes JPL-~Facilities Maintengnce
nd operation Section =257
Bruce Fischer 4808 OakDGrove Dr.,Pasadengel&}S4 2539

Aéminlstrator

Supervisor,

JPL-Facilities Section

8181 354~3522

William Fehlings Plumbers 4800 Oak Grove Dr.,Pasadena
Permit and JPL~Facilities Maintenance "N
a -3522
Richard MacGillivray §é§§%gance and Operations Section 8181 354-352

Industrial

JPL -~ Safety Office

818y 35447108

Alfonse Klascius Hygienist
{ H
7 ACTESS CARED BY VB TRAE OF PSPECTION 10 WEATHER COMDITIONS
- 0800~1600 Hrs. «
O PERMISSION
O WARRANT Feb.22-24, 1988 Clear, Warm
IV, INFORMATION AVAILABLE FROM
01 COMTACT LYY T —— 03 TELEPHONE MO
Mary Drazek __ NASA - JPL, Environmental Coordinator | {818 354-4710
04 PERSON RESPONSISLE FOR SITE MSPECTION FOPUM 0% AQENCY 08 DROAMIIATION oF TiLEPWJI;E L 2N 08 DAYE
N Ebasco 714
G. Cronk/M.P. Leonard Services 662-4050 03 L7188

EPAFORM 07013 (T-81)



POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION

“EPA SITE INSPECTION REPORT OTSTUE]GZ STE RUNBER .
A4 PARY 2- WASTE INFORMATION C4 | 9800013030
I WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES Chrsca aft inae appiy: G2 WASTE QUANTITY AT SITE 03I WASTE CHARACTERISTICS Chrece av mas apeug
. 'w:fs'». .f:’;;:i.‘,t‘;:i?f”’"‘ TOXIC Ksowuaee LrGrLy voLatie
5 e s 3] Y R § T T
- CUBIC YASDS L PERSISTENT GMITARLE WCOM?AT&Q;E'
_ D UTrER e o of paums 13~20/3 months Y raTaTReRse
it WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASUREL 63 COMMENTS
Y] SLUDGE Unknown Paint sludge
oLw OILY WASTE 3,000 Gallons Waste 0il/4-5 Months
soL SOLVENTS 10-15 Drums Mixed solvents/3 months
PSD PESTICIDES
oce OTHER ORGANIC CHEMICALS Unknown Drums PCBs
10C INORGANIC CHEMICALS
ACD ACIOS Unknown Sulfuric, acetic, hydrochloric
BAS BASES Unknown Sodium hvdroxide, lead
MES HEAVY METALS 1.2 Tons Mercurv:Bacteries (Recvcled)
V. HAZARDOUS SUBSTANCES (See avoena 1or mosr nequently crned CAS Numbers)
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | S8 MEASUEE OF
MES Beryllium 7440-41-7 {Drum/contract Haul
MES Mercury 7439-97-6 |Drum/Contract Haul
wfaénh“:ﬁgggggggéugy'Mwwmmﬂ‘_m‘ 1332-21-4 |Drum/Contract Haul
" SOL Methylene chloride 999 Drum/Contract Haul
SOL | Benzene 71-43-2 Drum/Contract Haul
SOL | Toluene 108-88~3  |Drum/Contract Haul
oce PCB 0Oils 1336-36-3 IDrum/Contract Hau
MES Lead 301-04~2 Recycle Batteries 200 (Soil PPM
SOL Trichloroethane 25323~89-1 Drum/Contract Hanl
SOL Trichlorotrifluorcethaned 999 Drum/Contract Hanl
ACD Sulfuric Acid 7664-93~9 IDrum/Contract Haul
ACD Acetic Acid 64197 Drum/Contract Haul
BAS Sodium Hydroxide 1310-73-2 Drum/Contract Haul
ACD Hyvdrochloric Acid 7647-01-0 IDrum/Contract Haul
 See Note Below
V. FEEDSTOCKS /see appenan tor CAS Mumoerss
CATEGORY O3 FEEDSTOUK MAME Q2 Cal NUMBER CATEGORY Ot FEEDSTOOK KAME OR CAS MUMBER
FDS Mercury 7439-97-6 FOS Acetone 67~64-1
¥DS Toluene 108-88-3 FDS Acetic Acid . 64~19-7
FDS Sulfuric Acid 7664-93-9 FOS Hvdrochloric Acid 71647-01-0
FDS Sodium Hydroxide 1310-73~2 FOS
VI. SOURCES OF INFORMATION (Crv1oscrc rarorsnces 4 1rsrs mas semone snsiyns raports
. Mary Drazek, JPL Environmental Contact
. Current JPL Disposal Practices List
. JPL Waste Data Sheet, Manifests
. R. C. Slade Report
Note: Over 100 hazardous substances stored at a time, in quantities of lessg than

epaFoAmzoron3r g one gallon of liquids or a kilogram of solide.



POTENTIAL HAZARDOUS WASTE SITE ! IDENTIFICATION

% EPA N 01 STATE] 02 SITE My
- SITE INSPECTION REPORT AT PR600TH
A\ Y4 PARY 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS - 800018%030

i, HAZARDOUS CONDITIONS AND (NCIDENTYS

01 X A GROUNDWATER CONTAMINATION 0z xoaservenpate Since 1980 T POTENTIAL < ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

VOC contamination of 3 municipal wells 1000 feet down gradient from JPL, first
observed in 1980. Samples from monitoring well between site and municipal wells

showed concentrations os 7:5 ppb of TCE and 2.4 ppb of CC}&.

01 ¥ B SURFACE WATER CONTAMINATION 02 OBSERVEDDATE
03 POPULATION POTENTIALLY AFFECTED . 04 NARRATIVE LZSCRIPTION

. Seepage pit located in Arroyo (1954-1958) probably contaminated surface water.
. Historic chemical spills drained directly into Arroyo Seco.

} T POTENTIAL X ALLEGED

01 = C CONTAMINATION OF AIR 02 7~ OBSERVEDIDATE | = POTENTIAL I ALLEGED
03 POPULATION POTENTIALLY AFFECTED . . 04 NARRATIVE DESCRIPTION

None alleged or observed

01 T D FIRE/EXPLOSIVE CONDITIONS 02 = OBSERVED (DATE | T POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED _ 04 NARRATIVE DESCRIPTION

None alleged or observed

01 T & DIRECT CONTACT 02 2 OBSERVED(DATE .} T POTENTIAL T ALLEGED
A3 POPULATION POTENTIALLY AFFECTED . 04 NARRATIVE DESCRIFTION

None alleged or observed

01 X F CONTAMINATION OF SO 027 OBSERVEDG(OATE ) T POTENTIAL O ALLEGED

03 AREA POTENTIALLY AFFECTED: Wo'wéw.w Q4 NARRATIVE DESCRIPTION

tAgren) N
Alleged dumping of freon, mercury, solvents and other chemicals in § disposal pits
occurred on-site between 1941 and 1960, potential for soil contamination {see
facility map). ‘

01 (% G DRINKING WATER CONTAMINATION 02X osseAven (pate 1980 ) 3 POTENTIAL T ALLEGED
03 POFHILATION PAOTENTIALLY AFFECTED: L 04 NARRATIVE DESCRIPTION

Municipal wells downgradtent of JPL have been detected with. TCE, PCE, CCly
contamination. Specific source has not been determined. Wells have been shut down
periodically between 1983 and 1986.

01 O H WORKER EXPOSURE/INJURY 02 [ OBSERVED (DATE ! s | O POTENTIAL O ALLEGED
03 WORKERS POTEMTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

None alleged or observed.

01 {1 POPULATION EXPOSURE/NNIURY 02 Z OBSERVED(DATE
03 POPULATION POTENTIALLY AFFECTED G4 NARRATIVE DESCRIPTION

} O POTENTIAL O ALLEGED

None alleged or observed.

EPAFOAM 2070-13(7-81)



. POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
WEPA SITE INSPECTION REPORT 01 STATE[02 STE nomeh
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS CA 19800013030

. HAZARDOUS CONDITIONS AND INCIDENTS -omeues

01 T J DAMAGE TO FLORA 02 7 OBSERVED (DATE

R —— Z POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION

None alleged or observed

01 .7 K DAMAGE TO FAUNA 02 _OBSERVEDIOATE Z POTENTIAL TALLEGED
04 NARRATIVE DESCRIPTION mcuwas neme o grvon- ot

None alleged or observed

01 L CONTAMINATION OF FOO0 CHAIN 02 . OBSERVED (DATE
04 NARRATIVE DESCRIPTION

[N | T OPOTENTIAL Z ALLEGED-

None alleged or observed

01X M UNSTABLE CONTAINMENT OF WASTES 02 .. OBSERVED (DATE

1503 Bynott Slanding waunrs Learmg deums

O3 POPULATION POTENTIALLY AFFECTED

) X POTENTIAL = ALLEGED

« 04 NARRATIVE DESCRIPTION

No spill containment provisions at hazardous waste storage area .

01 ZXN DAMAGE TO QFFSITE PROPERTY 02 T OBSERVED(DATE 1} Z POTENTIAL £ ALLEGED
04 NARRATIVE DESCPRIPTION

JPL may have contributed to contamination of Municipal Water Supply Wells.

01 ZXO CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 = OBSERVED (DATE —1 X POTENTIAL X ALLEGED
©4 NARRATIVE DESCRPTION

. Alleged dumping of chemicals into storm drains and sewers.

01.5 P ILLEGAL UNAUTHORIZED DUMPING 02 Z OBSERVEDIDATE .} Z POTENTIAL X aLLecED
04 NARRATIVE DESCR PTION

None alleged or observed

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

Soil samples are from 2 of 6 former seepage/disposal pits on site. Further
sampling from other pits 1is necessary.
No moniteoring of groundwater has been conducted on site.

¥. SOURCES OF INFORMATIOM (cae LDELAL 19l0IBREPL B §  Si508 (9BF 340G AASIpdi FBDONSE.

1. R.C. Slade: Preliminary Hydrogeologic Assessment of Soils and Groundwater
Monitoring at JPL.; 1984,

2. J.M. Montgomery: Appdx E, Hydrogeologic Investigation Report, 1986.

3. Interviews with JPL Staff

EPAFORM2070.13 (7813
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2 POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
Q1 RTAT (7
%EP A SITE INSPECTION e B e

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

I PERMIT INFORMATION

01 TYPE OF PERMITISSUED 02 PESIMIT NUMBER O3 DATE(SSUED | 04 EXPMRATION DATE | 05 COMMENTS
{Chacs af et adpiy:

A MPDES

-8 U

Xc am SCAGMD 11887-A TRIgRions and serveral OChe)

D RCRA

T E. RCRAINTERIM STATUS

T F SPCCPLAN

=G STATE g0,

§H LOCAL, . LA County Public Works Unknown Underground tanks/Interim 9

¥! OTHER 5. LA County Sanitation Dist.! Inknown Wastewater permit
U NONE L/7TUUDL

1. SITE DESCRIPTION

01 STORAGEDISPOSAL iCreck o (nar apply) 02 AMOUNT DI UNIT OF MEASURE | 04 TREATMENT iCreck ax mar appiys 05 OYHER

T A SURFAGE IMPQUNDMENT ¥ A nceneraTioN (Past Years)
B PILES B UNDERGROUND INIECTION

X ¢. DRUMS. ABOVE GROUND 15-20 Drums T C CHEMICALPHYSICAL

D TANK, ABOVE GROUND D BOLOGID AL

X A BUILDINGS ON SITE

TV E TANK, BELOW GROUND E WASTE Olt PROCESSING 08 AREA OF SITE
O F LANDEILL £ SOLVENT RECOVERY
T G LANDFARM G. OTHER RECYCLING/RECOVERY L 3TE e
K H. OPEN DUMP nknown M OTHER ____
L OTHER

oo on

{Specdyl

iSoacity,

07 COMMENTS
Open disposal pits were used between 1941 and 1960 for dumping of municipal solid

wastes and solid and liquid hazardous wastes. Pits were located both on JPL
property, and off property in Arroyo Seco Wash. Pits were approximately 15 feet
wide by 15 feet deep, largest pit was 30 feet across by 15 feet deep. Two of the
seepage pits were allegedly "Lined" with brick.

V. CONTAINMENT

01 CONTAINMENT OF WASTES (Creck ons:
0 A ADEQUATE, SECURE 8. MODERATE O CLINADEQUATE, POOR & D. INSECURE. UNSOUND, DANGEROUS

02 DESCRIPTION OF DRUMS, DIXING. LINERS BARRIERS ETC

The historic dumping practices (until early 1960's)were insecure due to the hazardous
nature of the substances disposed, proximity to sources of drinking water, and

absence of protective wmeasures to contain or prevent migration of substances. Present
day storage of chemical drums and drummed wastes are not in bermed or protected areas.

V. ACCESSIBILITY

D1 WASTE EASILY ACCESSIBLE [ YES X NO
02 COMMENTS R R
Historic sites are beneath existing parking lots,paved areas, or in the Arroyo

Seco Wash. Present day drums are sealed to prevent access.

VL SOURCES OF INFORBATION (Cresoscrs ceesmias 2y Sirs it 24™0s snrag el

. JPL Environmental Resources Document; 1980. -
. JPL Staff Interviews.

EPAFORM2070.13(7.81)




| ~ POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
o EPA SITE INSPECTION REPORT OVSTATE[0z SITE NumazR
A Y 4 PART S - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA L.CA | 9800013030

VI ENVIRONMENTAL INFORMATION

estimated
~ A T07% ~ 10-8cm sac - B 10~ 10-6cmsec X.C 10°¢~ 10" Jcmisse D GREATER THAN 10- % cmisec

silty-sand-eravel

08 PERMEABILITY OF BEDROTK Crazr ons.

Ot PERMEABILITY OF UNSATURATED 2ONE Check ane i

estimated
A IMPERMEABLE KB AELATIVELY IMPERMEABLE  C RELATIVELY PERMEABLE  ©) D VERY PERMEABLE
Lessman 1078 cm sgc, 1074 e 107 B e ypg, 4078« 107 % o s (Groarec inan 16" ¥ oo gag)
CIOEPTM YO BEQROCOK G4 DEPTHOF CONTAMINATED SOIL ZONE 05 SO pH
600+ ~Unknown 1.8
C6 NET PRECIFITATION OF ONE YEAR 24 mOuUR RAINF AL 08 5LOPE
SITESLOPE | DIRECTION OF SITE SLOPE , TERRAIN AVERAGE SLOPE
20 ) 2 i) Unknown SSE Unknown
08 FLOOD POTENTIAL TG
500+ ~ SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA. RIVERINE FLODDWAY
SiTEIg N __ oYY YEAR FLODOPLAIN
3UOISTANGE TO WETLANDS 5 acve mmuny 12 ISTANCE YO CRITICAL HABITAT (af SIETGR B BDBCHBE
Possible existence (.2
TUARIN THE : .
ESTUARINE fHER in Arroyo Seco e ()
7 ¥
A 22 (i) B _N/A  my enpancerepseecies Nevin's Barberry (Plant)
13 LARD USE N VICINITY
DISTANCE TO.
RESIDENTIAL AREAS. NATIONAL/STATE PARKS, AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
a__ 0.04 () 8 0.084  (my c.0.04 imy o Unknown

V4 DESCAIPTION OF SITE (N RELATION 10 SURROUNDING TOPOGRAPMY

The site is situated on a hillside at the base of the San Gabriel Mountains. The
site is situated between the Angeles National Forest on the North and the Devil's
Gate Dam/Reservoir on the South. To the East lies the Arroyo Seco Canyon, an
intermittent stream, and to the Southwest are the San Rafael Hills. The rugged
topography of the site and its surroundings seperates the lab from the adjoining
residential neighborhoods and other land uses in the vicinity.

V. SOURCES QF INFORMATION ices BORIAK 1@IPTBNLEY B 0 BIA'8 Sdas ITD A EyIR 1BEOTE:

- USG5 topographic Quad. Pasadena, CA

. City of Pasadena Planning Dept. census tract information - L. Rahl, Planner
- Clty of La Canada-Flintridge, community development - B. Campbell, Director
- JPL Environmental Resources Document

. Montgomery - Appndx. E Hydrogeologic Investigation Report, 1986.

EPAFOR o4 .
fA §T§§e 3j55’1;:6:;Liminary Hydrogeologic Assessment, 1984,




POTENTIAL HAZARDOUS WASTE SITE . DENTIFICATION
01 STATE [ 02 SITE MUMBER

SEPA
A, : SITE INSPECTION REPORY
QA?L"F} PART 6-SAMPLE AND FIELD INFORMATION ca 9800013030

L"' SAMPLES TAKEN

01 NUMBER OF 02 SAMPLES SENT TO O3 ESTIMAYED DATE

SAMPLE TYPE SAMPLES TAKEN FESULTS AVAIABLE
GROUNDWATER 9 Montgomery Laboratories, Pasadena 1984
SURFACE WATER
WASTE
AR
RUNOFF
SP1L
SOIL 8 Montgomery Laboratories, Pasadena 1984
VEGETATION
OTHER

it, FIELD MEASUREMENTS TAKEN

N TYPE Spils - o2coMMENTS  A1] testing was done at off-site lab. One test pit
Fluoride, pH, sampl % natur%l uncintaminated, %n—place sgils, remaining %i t
Chromium, Metals Dltsl% ) samp ed soils in areas o suspected seepage pits. ?
Soils~

Voiariﬁe QOrganics |Carbon ter, trichlorperhane, tetra chloroethane, 1=1-1 trichlorner

Soils - )
Emission Spectrosdopy ~ On two tests with positive results for metals (1}

Water-Heavy metald All testing was done at off-site lab, for silver, arsenic,

Fluoride & Cvanidd bervllium, cadmjum, chromium, copper, mercury, nickel, lead, and
antimony, selenium, thallium, zinc (1)

w -3 3
ggggﬁiéglatlle Carbon tet, tetra chloroethane, 1-1-1 trichloroethane, Hexane,
V. PHOTOGRAPHS AND MAPS trichloroethane (1)
01 TYPE = GROUND & AERIAL 02 B CUSTODY OF Army Corps of Engineers-LA District
Hhearom ol QepEnBIOn G wedrsisdl]
03 MAPS 04 LOCATION OF MAPS
>§225 JPL; Ebasco Services, Santa Ana

V. OTHER FIELD DATA COLLECTED Provas nsvatve sescronon

Dispersion coefficient of 10 ft. 2/day and velocities between 0.07 and 0.14 ft/day
were determined. (2)

VI SQUBCES OF INFORMATION /crs e tc areeces # ¢ maie ress sarow orshn rosarts)

1. R. C. Slade, Preliminary hydrogeologic Assessment of Soils and groundwater
monitoring at JPL, 1984,
2. J. M. Montgomery, Appndx. E, Hydrogeologic Investigation Report, 1986.

EPAFORM2070-13 (7-81)




FEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT -
PART 7 - OWNER INFORMATION

LIDENTIFICATION

01 STATE [07 SITE NUMBER
CA

9800013030

I, CURRENT OWHNER(S)

FPARENT COMPANY s soomcane-

D1 NAME

4800 Oak Grove

; X . 02 D+ B NUMEER 08 NamE O9 DB NUMBER
aatlonié Aerogauglcs and
Spacé Administraridn N/A

03 STREEYT ADDRESS 2 0 Ba: RFD# et 04 S1C CODE VO STREEY ADDAESS 2 0 80w R60# wrp . 11 S5 CO0E

3% CiTy W6 STATE|OT 2IP CODE 1203y VISTATE{ 14 2IP CODE
Pasadena CA 91109

OV NAME |02 D+ B NUMBER OB MAME 0% D+ 8 NUMBER

03 STREET ADDRESS .# O Bar AFDe wic s 04 SIC CODE 10 STREEY ADDRESS 2 ¢ 8oe #6D0 et TESIC CO0E

G5 CITY 06 STATE 07 2iP CODE 124y 13 STATE 14 21P CODE

DUNAME G2 D+ B NUMBER 08 MAME 08 O+ 8 NUMBER

O3 STREET ADDRESS (2 0 Bos 47D e gre s

04 SICCDOE

O SYREET ADORESS 2 0 2oe AED e win )

331550 COOE

03 0Ty 06 STATEOT 218 CODE 12 0¥ TABYAYE] 18 2P COOE
D1 NAME 02 G+ BNUMBER OB NAME Q80+ B NUAIBER
O3 STREET ADDRESS (P O Bos. ALO ¢ e 2 04 510 CODE 10 STREET ADDRESS F O dov 470+ sy 1154 CODE
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01 72 L ENCAPSULATION 02 DATE D3 AGENCY
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N/A
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Facimy name __NASA - Jet Propulsion Labaratrorv

Locaton. Pasadena, CA
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Six seepage pits were used in the past for disposal of chemical

wastes, such as solvents, mercury, sulfuric aclds., and cooling

tower blowdown. Municipal water supply wells, 1.000 fr downerad-

iant, have recently been shown to have alevated levels of TCE,

PCE, and CCL, .
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Growrd wWarar Roste Nors Sreat

A;Sig"'.‘ ] Mum»g tAax Ret
Rating Factor \ : ) 8
ating t iCercia Ones suer | 250 | scarn Section)
E] Cbserved Relsase 0 (45) 3 yg s X
if observed release is given a score of 45, proceed to line [4].
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Depth to Aquifer of 0 v 2 3 2 8
Concern
Mot Pracipitation 0t 2 3 i 3
Parmeability ol the o 1 2 3 1 3
Unsaturated Zone
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FIGURE 2
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Surface Water Route Work Sheet

Rating Facior

Assigned Value
{Circla One}

Multy

plige

Observed Relesse @ 45 &
f obsarved relsese is given & value of 45, proceed to iine [4).
If observed releass is given a value of 0, proceed to line [2)
@ Foute Charactsristics 4.2
Facliity Siope and Intervening 0 1 2 3) 2 3
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Distance to Nearest Surface 0123 2 G 8
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FIGURE 7
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Alr Fouts Work Sheet
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Fire and Eaplosion Work Sheet
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Direct Contact Waork Sheet
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National Aeronautics and Space Administration

The Monk Hill Groundwater Treatment System

This fact sheet describes construction activities associated with a new groundwater treatment plant being
built and funded by NASA in Pasadena, how community input has helped shape the facility’s appearance
and what measures are being taken to reduce possible disturbances during construction.

NASA received regulatory
ASA and Pasadena Water and Power (PWP) are set to begin construction of approval on the Monk Hil
a new groundwater treatment plant in Pasadena. This plant is part of an overall cleanup

effort NASA is taking to remove chemicals from areas beneath and adjacent to the Jet Treatment System’s final

Propulsion Laboratory (JPL). [See sidebar to the right.] NASA and the City of Pasadena design, construction,
considered the potential impacts from this project and identified mitigation measures that and operation and
would be taken to protect public health and the environment. These measures along with maintenance plan

those to reduce disturbances during construction and operation of the plant were folded

into the project requirements. At the same time, NASA and PWP met with neighbors and (OU3 Remedial

community members to solicit public input for the facility’s appearance and landscaping. Design/Remedial Action
Over the next year and a half, construction activities will be taking place at the City-owned Workplan). Expected to
Windsor Reservoir site and near four closed municipal water production wells. Once come online in late 2010,

construction is complete, PWP will operate the plant. [See description of How Treatment

) , . } . . this will th i f
Works.] Treating groundwater at this location will remove chemicals in groundwater and is will be the third o

restore water quality in part of the aquifer underlying Altadena and Pasadena, thus three NASA-funded
enabling PWP to resume using four wells for supplying clean drinking water to customers. treatment plants

How Treatment Works operating as part of
Extracted groundwater first passes through a three vessel inlet water filter system to NASA's Comprehensive
remove any sediment, then into the ion exchange tanks. The ion exchange system is Environmental Restoratiol
made up of four pairs of steel tanks containing 12,000 to 16,000 pounds of tiny plastic and Liability Act

beads called resin. As water flows through the tanks, perchlorate in the water attaches
to the resin. Next, the

Liquid-Phase Granular Pracess Flow Diaaram (Qimnlifiad)
Activated Carbon {carbon ] : Jet Propulsion Laboraton

filter) system, made up of (JPL). The new Pasadena

five pairs of steel tanks facility will b A
containing about 40,000 acility will be operating

pounds of charcoal-like
carbon particles,
removes Volatile Organic
Compounds (VOCs).
Routinely, the carbon
particles and resin are
changed out and are
disposed of at licensed
facilities. Finally, the clean
water is disinfected, : :

preventing the growth of Amoyo  wellsz  Ventua  Windsor o To DA N | N A and in areas adjacent

(CERCLA) Groundwater
Cleanup Program at the

along with existing

treatment plants at the

source area located on
site at JPL and at two

wells at the Lincoln

Avenue Water Company

to remove groundwater

chemicals from beneath

bacteria in water for to JPL.
distribution. During e

operation of the treatment e 06/01/2015
plant, the clean water ltem 27

is to be stored in the
Windsor Reservoir before being
distributed to PWP customers. CONTINUED ON REVERSE SIDE



Treatment Plant Construction

Construction of the new treatment plant is set to begin this Spring and
will last roughly twelve months. Inside the fence, some of the first
activity involves earthmoving - building access roads for maintenance
vehicles and site grading on the property to lower the profile of the
facility by three feet as viewed from the street. Activities also include
constructing a water disinfection building, installing pipelines,
making electrical improvements and building a concrete pad on which
the treatment tanks will be placed. These tanks and other treatment
plant structures will be painted a neutral tone to blend with the existing
views. Landscaping, which began last November i
(also when “green-screen fencing” was installed),
will continue outside the fence as curb-and-gutter
and sidewalk work is completed. A new turn lane
into the south gate will improve safety and
appearances along Windsor Avenue. Watering the
work area during earthmoving activities will be
done 1o reduce dust. Typical construction
equipment such as back hoes, excavators,
bull-dozers and dump trucks will be operated
during approved work hours in accordance with
the City’s noise ordinance. Cars owned by the work
crew (typically 12 to 20 people), will be parked inside the fence.

Flowering shrubs
planted last November
are in bloom along
Windsor Avenue.

Construction at the Wells

Construction at four City-owned production wells will run concurrently
with construction of the treatment plant at Windsor Reservoir and will
last three to four months. The welis (Arroyo, Ventura, Well 52 and
Windsor Wells) have been closed due to the presence of perchlorate.
Construction activities at the wells consist of installing pipes and new
electrical components and pumps. New high-efficiency booster pumps
will be installed near Ventura Well. These pumps are needed to push the
extracted groundwater through the entire treatment system and on to
the Windsor Reservoir.

Well Rehabilitation

Well rehabilitation will begin in the fall of 2009 after construction
activities at each of the wells have been completed, and is expected to
take nine to ten months. Rehabilitation includes well cleaning, relining
when necessary, and water pump testing. These tests extract large
volumes of groundwater that will be treated at the new plant and
distributed to the Arroyo spreading basins. During work at the Ventura
Well and Well 52, work crews (typically three to four people) will stage
equipment either inside the fence when possible, or in a way that leaves
at least four feet of unobstructed pavement for pedestrian, equestrian
and bicycle access along Karl Johnson Parkway (the JPL access road
along the east side of the spreading basins).

Start Up Testing

Start up testing will be conducted when rehabilitation has been
completed at all four wells (anticipated in summer 2010). This testing
will ensure that the entire system operates as it should and that the
groundwater is cleaned to appropriate state and federal drinking water
standards. Water flowing through the system during testing will be
discharged to the Arroyo spreading basins, in compliance with Regional
Water Quality Control Board surface water discharge requirements.
PWP is required to obtain a permit from the State Department of Public
Health prior to distributing the clean water to customers.

wWww.nasa.gov
March 2009
) PRINTED ON RECYCLED PAPER

Four‘ wells in aéadena from which groundwater will
be pumpled to the new Monk Hill Groundwater
Treatment Plant.

ADDITIONAL INFORMATION

PAbout NASA's Groundwater Cleanup Progran

at JPL is available at Information Repositorie:
located in area libraries and on the JPL wate:
cleanup Web site at http://jplwater.nasa.gov.

Merrilee Fellows

NASA Community Involvement Manager
(818) 393-0754

Email Mfellows@nasa.gov

Para mas informacion

Por favor llame a:

Gabriel Romero

{818) 354-8709

Correo electrénico gabriel.l.romero@nasa.gov

PAbout construction and operation of the

Monk Hill Groundwater Treatment Plant

Gary Takara

Pasadena Water & Power

(626) 744-3729

Fax (626) 396-7591 :
Email gtakara@cityofpasadena.net

Para mas informacién

Por favor llame a:

Natalie Zwinkles

{626) 744-7011

Correo electrénico nzwinkles@cityofpasadena.
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1.0 lNTRODUCTiON

This Work Plan was prepared for the National Aeronautics and S pace Administration (NASA). An
additional mvestigation is proposed within Operable Unit 3 (OU- -3), off-tacility waound\mtu to betrer
determine the extent of chemicals in groundwater that originate from the Jet Propulsion Laboratory (JPL)
facility. This document and the additional investigation described herein will serve as an addendum to
the Remedial fiiu)\!/”aii()n !Rli Jor OQU-T and OU-3 (Foster Wheeler Environmental Cor poration

[FWLEC] 1999), NASA-JPL. which is omlui in Pasadena, CA (Figure 1-1), is on the United States
L nmmm& tal Protection \wnm (UL PA) National Priovities L xsl NPL) and »ubpu t to the provision
of the Comprehensive Environme: sta? Response, Compensation, and [ dbl ity Act (CERCLA) as amended

by the Superfund Amendments and Reauthorization Act (SARA).

NASA and the City of Pasadena have cmcuwd a legal agreement that allows NASA to conduct CERCLA
actions on certain properties owned by the City of Pasadena. This [/s¢ A lgreement and Right-of-Eniry for
Livironmental Actions requires that hc scope and location of specific actions be documented | by N ’\% A
and ap proved by the City of Pasadena as part of a Pasadena Samp sling Plan (PSP). This ‘\\ ork Plan fulfills
the PSP requirement of the legal agreement and has been given the subtitle of PSP-2004-1. (‘)ng;omg

)
!fo 8 dcsu ibed in any previous PSP remain in effect and are not superceded by this P\I

NASA is the lead federal agency for selectii ng, implementing. and funding remedial activities at JP Loand
Naval Facilities Engineering Command (NAVFAC) is pr oviding technical services. including contract-
ing. under a Memorandum of Agreement (MOA). In accordance with the Federal I acility Agreement
(FFA) the U.S. EPA, California Environmental Protection Agency (Cal-LPA) Department of Toxic
Substances Control (DTSC), and 1: Regional Water Quality Control Board (RW QCBY Los Angeles
Region provide oversight and technical assistance. In addition, NASA is w orking in conjunction with the
City of Pasadena, the California l)cmltmun of Health Services (DHS). and the Raymond Basin
'vl(mag sment Board (RBMB) to implement the activities associated with the additional OU-3
ivestigation

This Work Plan is divided into five sections. This section discusses the objectives of the additional inves-
tigation and summarizes previous investigations. Section 2.0 summarizes background information on site
conditions. Section 3.0 provides an evaluation of available data and identifies current uncertaintios
Section 4.0 discusses the proposed methods by which the additional inv estigation will be implemented.
Section 3.0 provides a listing of references.

11 Objective

The objectives of the additional investigation are (1) to evaluate the dow neradient (southern) extent of
chemicals that originate from the JPL facility, and (2) to determine if the occurrence of perchlorate in the
Sunset Reservoir area is associated with migration from the JPL facility. This report outlines the strategy
by which the additional investigation will be implemented. In addition. this report will serve to document
the results of the evaluation of existing data in xdwtu I municipal production wells within the Rayimond
Basimn.

1.2 Previous Investigations

Several documents and data sets associated with previous imvestigations were evaluated and utilized
during preparation of this work plan. Some of these inv estigations were conducted as part of the NASA




JPL CERCLA program and some were sponsored by drinking water purveyors in the Rayvmond Basin.
These investigations are briefly summarized in the following sections.

i.2.1 First Technical Asscssmcnt of the Devil’s Gate Multi-Use Project. Phasc | (CH2M-Hill,
1990) and Phase 2 (CH2M-HIIL 1992y of the Firsi Technical Assessment of the Devil's Gare Multi-Use
Project were designed to assess how much water could be stored in the Raymond Basin and the
associated potential impacts on groundwater quality. These documents were not prep yared as part of the
NASA-JPL CERCLA Program. The primary objective of the assessment was to develop and evaluate a
conjunctive use alternative that could be implemented within the basin to meet increasing potable water
demands. As part of this assessment, general groundwater quality of the Raymond Basin was provi ided
for the period July 1979 through Junc 1*%%% and represented by five parameters: total dissolved solids
(TDS). nitrate, md loroethene (TCE). tetrachloroethene (PCE), and carbon tetrachloride (CCL).

A three-dimensional (3-D) groundwater flow model of the Raymond Basin was developed during Phase 2
of the assessment Lo assist in the conjunctive use alternative evatuation. The Coupled Flow Energy and
Solute Transport (CFEST) model was selected to simulate groundwater flow in the basin and potential
oroundwater migration pathways. Particle tracking from near the Arroyo Seco spreading grounds was
performed for the period July 1989 through June 2023 to provide an estimate of the migration of nitrate
and volatile organic compounds (VOCs). The results of the simulations projected a southerly
groundwater flow path from the Arroyo Seco spreading basins and the unsewer ed areas in the La (‘aﬁada—

Flintridge areas toward the City of Pasadena production wells located near the Sunset Reservorr, The
City of Pasadena has referenced t‘izcs‘c modeling results as evidence that the pc'chlnra{c concentrations
near the Sunset Reservoir are associated with a release from JPL. However, this preliminary modeln
exercise only evaluated flow paths and did not consider sorption, disper ston, biodegradation of dxcmu,ais,
nor did it evaluate fate and transport of chemicals originating from the JPL facility.

1.2.2 Remedial Investigation. The RI for on-facility (OU-1) and off-facility (OU-3) groundwater
at JPL was conducted as part of the CERCLA program to identity the nature and extent of chemicals m
groundwater (FWEC, 1999). The Rl assessed the fate and transport of chemicals in the groundwater
beneath and adjacent to the JPL facility and provided a baseline risk assessment to evaluate exposure to
chemicals in groundwater to human health and the environment. During the RL 13 additional wells
(including shallow wells and deep multi-port wells) were added to 10 existing wells in the JPL
monitoring network (Figure 1-2). Samples were collected from the 23 wells and analyzed tor an
extensive list of chemicals, including: VOCs. semivolatile organic compounds (SVOCs). Title 26 metals.
chromium, fead, arsenic. hexavalent chi -omium, total petroleum hydrocarbons (TPH), perchlorate, and
water chemistry parameters (e TDS, anions, an{% cations). Additonally, groundwater levels were
recorded in shallow and deep wells during the RT and hydraulic conductivities of the aquifer were
estimated using shug/bail and rising head tests inindividual wells.

Data collected during the RI indicated the pumping of the City of Pasadena and other municipal
production wells appears to be an effective barrier to extensive downgradient chemical migration (FWEC,
1999). Conservative fate and transport simulations were subsequently conducted using the transport
model SOLUTE to estimate potential migration of CCL, TCE, and perchlorate from monitoring well
MW-17 it the City of Pasadena and other nearby )mduntma wells were not in operation. Results
indicated that the production wells would need to be off-line for more than 20 years for migration of these
chemicals at existing levels to be detected above action levels (ALs) in downgradient mo nitormg well
MW-20. This finding contradicts some recent monitoring data, which has shown detections of
perchlorate in MW-20 (Screen 4) that appear to originate from the JPL facility. Therefore. additional
modeling and investigation are warranted.



1.2.3 Raymond Basin Database. The RBMB compiled a database containing mnformation relating
to the municipal production wells in the Raymond Basin (Geoscience. Inc., 2003). The database was not
prepared as part of the NASA-JPL CERCLA Program. The Raymond Basin Database contains historical
information on the following: production well construction details. groundwater chemical concentrations,
groundwater quality data, well-specific production and mjection volumes, spreading volumes. and
groundwater-level elevations. These data were used extensively in the evaluation presented i Section 3.0
of this work plan.

1.2.4 NASA-JPL Groundwater Monitoring Program. The groundwater monitoring program al
NASA JPL was initiated in 1996 and currently consists of a network of 23 monitoring wells, cach of
which is monitored on either a quarterly or annual basis. 18 wells are located on-faci iy and 3> wells are
focated off-facility (Figure 1-2). Of the 23 wells. ten are refatively shallow conventional wells with a
single screened interval spanning the groundwater table. Al of the shallow wells are focated on the IPL
tacility. The other 13 wells, including all of the off-facility monitoring wells, are relatively deep. mulii-
port wells that contain five screened intervals each and a Westbay ™ multi-port casing system that allows
for simultancous or independent monitoring of different aquiter zones. Data from the NASA-IPL
Groundwater Monitoring Program were used extensively in the evaluation presented in Section 3.0,

1.2.5 JPL Groundwater Modeling Report. A 3-D finite element groundwater model of the
Monk ITill Subarea was developed using FEFLOW (Diersch, 2002) as part of the NASA-JPL: CERCLA
Program. The groundwater model encompasses a 4.560-acre area and consists of four elemental lavers
that are bounded by five nodal slices. The extent of the model domain and the calibrated material
properties for each of the four layers is discussed in detail in the JPL Growcharer Modeling Report
(NASA, 2003). Particle tracking was used to confirm the ppropriateness of the simulation results with
regard to the flow directions and gradients in the JPL facility area. In addition, the report serves o
document the results of a multiple well pumping test that was designed to estimate aquifer parameters
within the Monk Hill Subarea. This groundwater model provides enhanced understanding of sroundwater
flow near the JPL facility and was used as part of the evaluation presented in Section 3.0
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2.0 BACKGRND

The study area for the additional investigation described in this Work Plan includes the on-facility (OU-1)
and off-facility (OU-3) groundwater that contains chemicals related to historical activities conducted at
JPL. The term “on-facility” refers to locations within the JPL facility boundaries, and the term “ofl-
facility” refers to locations outside JPL facility boundaries.

2.1 Municipal Extraction and Injection Wells

Several municipal pmduc%é(m wells are located in the vicinity of the JPL facility and are of interest in the
additional investigation. Municipal production wells owned by the City of Pasadena, Lincoln Avenue
Water Company (LAWC). Rubio Canyon Land and Water Association (RCLWA), and Las Flores Water
Company are located hydraulically downgradient of JPL. and municipal production wells operated by

La Cafiada lrrigation District (LCID) and Valley Water Company (VW 'y are located hydraulically
upgradient of JPL (Figure 2-1) (NASA, 2003). Table 2-1 provides a listing of the individual )mduciion
wells along with information regarding dates of operation, well construction, and extraction \f'oiumcs
Two City of Pasadena production wells (Bangham and Garfield) and two VWC production wells (VWC-
2 and VW(C-3) are constructed to serve as extraction and injection wells. Table 2-2 provides a summary
of the dates of operation and historical injection volumes for these wells. Table 2-2 indic:uca that the two
VWC wells injected over 5,600 acre-ft of water since 1992, and the Bangham and Garfield wells
combined have injected nearly 2.200 JLI\,"H of water since 1992, During this time period, the four VWC
wells have extracted nearly 12.000 acre-ft and the Bangham and Gartfield wells have extracted over
15,000 acre-fl. Although the extracted volume significantly exceeds the injected volume. the in jeetions
primarily occurred during periods when the >mmundmg extraction wells were not in operation for several
months prior to and after injection.

In the early 1980s, analyses of groundwater from the City of Pasadena water supply wells located in the
Arroyo Seco, near JPL, revealed Ehg presence of VOCs. VOCs also were detected in two LAWC water
supply wells dmmg this timeframe. To ensure the deli ivery of safe drinking water to its customers. the
City of Pasadena installed a VOC treatment facility for its drinking water wells in the Arroyo Seco in
1990 (FWEC, 1999). By 1992, the LAWC also had installed a VOC treatment facility to ensure the
dclivcry of safe drinking water to its customers. Agreements were made with the City of Pasadena and

LAWC for NASA to pay for construction and operation of the VOC treatment systems. During the
summer of 2004, NASA funded installation and operation of a perchlorate treatment system for LAWC,
NASA is currently working with the City of Pasadena to install a perchlorate treatment system associated
with the four production wells in the Monk Hill Subarea.

2.2 Historical Chemical Usage at JPL

Testing of acronautical equipment at the IPL facility commenced in 1936. To mect its mission objectives,
JPL used various chemicals and materials including a variety of solvents, solid and liquid propellants.
cooling-tower chemicals, and analytical laboratory chemicals. Many buildings at JPL used seepage
pits/cesspools during the 1940s and 1950s to dispose of liquid and solid materials via infiltration mto
surrounding soil. Some of these seepage pits may have received chlorinated solvents, solid fuel residue
containing perchlorate, and other chemicals that currently are found in the groundwater. A sewer system
was installed during the mid-1950s, and use of the seepage pits for waste disposal was discontinued
between 1956 and 1961 as buildings were demolished or connected to the sanitary sewer line (Table 2-3)
(Develle, 2003). The seepage pits were backfilled between 1961 and 1963 (Ebasco, 1990). In addition,
an on-facility incinerator and a furnace were constructed in the mid-1950s and 1960s, respectively. for
use in burning propellants (NASA. 1998). Therefore, it is believed that the VOCs and perchlorate



observed in groundwater today are associated with releases that occurred in the 1940s and 1950s. Figure
2-2 presents a chronology of carly activities at the site. Today, all chemical wastes are either rccycicd or
ent off-facility for treatment and disposal at regulated facilities.

2.3 Hyvdrogeology

I'he Raymond Basin, where the JPL facility is located. is bordered on the north by the San Gabriel
Mountains, on the west by the San Rafael Hills, and on the south and cast by the Raymond Fault. The
Raymond Basin is further divided into three subareas based on differences in ar ou ndwater elevations and
flow directions: the Pasadena Subarea. the Santa Anita Subarea. and the Nlonk Ul Subarea. JPL s
located in the Monk Hill Subarea, which provides an important source of “potable groundwater for many
communitics in the area including Pasadena. La Cafada-Flintridge, and Altadena.

I'he aquifer in the Monk Hill Subarea and the Pasadena Subarea is generally considered to be an
unconfined. or water table, '1q11iiéz' However, vertical hydraulic head differences with depth are ob rved
between screens in deep JPL multi-port monitoring wells located near active > production wells, This
indicates that the aquifer does not exhibit truly unumhm d conditions, due to the presence of zglal vely
thin, silt-rich fayers located throughout the alluvial aquifer that inhibit vertical flow of eroundwater. The
aquifer can be divided into four groundwater aquifer zones above the crystalline hzsscmcm con ; hlex.
based to a large extent on how these silt-rich interva!s influence the hydraulic heads in the aquifer during
pumping periods at the nearby municipal wells e primary aquifer zones were identitied bawd on
geologic formation maps published b\ the C ailtol nia Division of Mines and Geology and the United
States (xcoiooiwi Survey (USGS). The four aquifer zones in the study area include the upper and lower
sections of the Older Fanglomerate Series (Aquifer Zones | and 2. respecti ively). the Pacoima Formation
{Aquiter Zone 3). and the Saugus Formation (Aquifer Zone 4). A conceptual model of the aquifer zones
and associated silt-rich intervals is shown in Figure 2-3. It should be noted that the amount of available
information for delineating aqui ?cr zones significantly decreases with distance from the JPL facility and
Arroyo Seco area (where the JPL monitoring wells are located).

[n the Raymond Basin, groundwater generally flows southerly from areas of rccimrgc at the base of the

San Gabriel Mountains to areas of discharge along the Raymond Fault. A confluence of I groundwater

ﬁow regimes occurs within the Monk Hill Subarea where JPL is located. At the western end of the Monk
il Subarea (west of JPL) the groundwater flow is predominantly to the southeast: and at the eastern end
['the Monk Hill Subarea (east of JPL) the groundwater flow is pred lonnantly to the south.

The groundwater flow direction and magnitude (hydraulic gradient) beneath the study area are dvnamic.
[n general. natural groundwater flow is across the facility to the southeast. However. the aquifer is
affected by various natural and anthropogenic influences that include: (1) pumping from nearby
municipal production wells. (2) groundwater recharge from Arroyo Seco spreading basins. (3) scasonal
and regional groundwater recharge from precipitation (primarily at the mouth of the Al rrovo Seco), and
(4h) regional groundwater flow. The extraction of water from 1 municipal production wells (see Figure 1-2)
has the most significant effect on the natural groundwater flow.

Fhe groundwater surface has been measured in the JPL monitoring wells at dq’}lh» ranging from approx-
imately 22 ft (groundwater mound near the mouth of the Arroyo Seco) to 270 fi below ground surface
(bgs). This wide range of depths to groundwater can primarily be contributed to the relatively steep
topography present at the JPL facility and local groundwater mounding. 1t also can be accounted for by
seasonal groundwater recharge from nearby spreading grounds and the extraction of groundwater from
nearby municipal production wells. Based on monitoring (& ta collected since 1996, groundwater
elevations have fluctuated up to 75 ft each year beneath JPL, primarily as a result of these influences.



Figures 2-4 and 2-5 show generalized groundwater elevation contour maps for January 1998 and January
2002 that were constructed using groundwater elevation data from JPL monitoring wells and selected
municipal production wells within the Monk Hill Subarea. Groundwater elevation data from the
uppermost screen in the JPL multi-port wells were used during construction of the maps. These dates
were chosen because they coincide with comprehensive groundwater monitoring events at NASA JPL.
during which groundwater chemistry parameters were collected. These maps indicate a southeast flow
direction to the west of JPL and a southwest flow direction near the mouth of the Arroyo Seco.
Groundwater flow to the south of JPL is heavily influenced by operation of the municipal pumping wells
and recharge at the Arroyo Seco.

2.4 Groundwater Chemistry

During the R1 (FWEC, 1999). groundwater samples collected from JPL monitoring wells and from
municipal production wells were analyzed for major anions (including chloride. sulfate, nitrate, and
alkalinity), major cations (including caleium, magnesium. sodium, potassium, and iron). and TDS. The
results of these analyses were used to evaluate the general chemistry of groundwater. Data were
compiled in Stiff diagrams for a visual categorization of each water sample. A review of these diagrams
suggest that the majority of groundwater at JPL can be divided into three general types:

Type 1 Calcium-bicarbonate groundwater. Groundwater with calcium as the dominant cation
and bicarbonate as the dominant anion. Type | water appears to originate as ramwater
runoft from the San Gabriel Mountains and enters the study area through the Arroyo
Seco and the spreading grounds.

Type 2: Sodium-bicarbonate groundwater. Groundwater with sodium as the dominant cation
and bicarbonate as the dominant anion. Type 2 water is typicallv found in decper
portions of the aquifer.

Type 3: Calcium-bicarbonate/chloride/sulfate groundwater. Groundwater with calcium as the
dominant cation and bicarbonate the dominant anion, but with relatively elevated
chloride and sulfate concentrations. This water type consistently has higher levels of
TDS than the other two general types.

In addition to the general water types listed above, the analytical data suggest that mixing, or blending of
water types, creates “intermediate” water types.

The most common water type at JPL, Type | water (calcium-bicarbonate), was detected primarily in
monitoring and production wells in and near the mouth of the Arroyo Seco. Ttappears that Type | water
may originate as rainwater runoff from the San Gabriel Mountains and enter the study arca via the Arroyo
Seco and spreading grounds. Tvpe 2 water (sodium bicarbonate) is typically is found in deeper portions
of the aquifer. Type 2 water. although found deep in the aquifer, is similar to water Type | in that both
have relatively low TDS levels. A significant difference between these water types is that sodium is the
predominant cation found in Type 2 water, whereas calcium is the predominant cation in Type I water.
Type 3 water (calcium-bicarbonate/chloride/sulfate) is most prevalent in wells located upgradient and to
the west of the JPL facility and is indicative of a mixture of Type | water and Colorado River water
imported by the Metropolitan Water District of Southern California (MWD) (FWEC, 1999). Some Type
3 water also is found downgradient to the south of JPL. This water type differs from Types | and 2 by
having elevated levels of chloride, sulfate. and TDS. A piper diagram showing the distribution of the
three water types is presented in Figure 2-6. Figures 2-7 and 2-8 graphically present groundwater quality
at JPL in January 1998 and January 2001, respectively.
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3.0 DATA EVALUATION

Perchlorate detections have been reported in municipal production wells located hroughout the Raymond
Basin, ms!udm; the wells owned by the City of Pasadena. LAWC, RCWLA. Las Flores Water ompany.
VW, and LCID. In addition, perchlorate detections in furthest dow ngradient IPL monitoring well, MW-
20, indicate the cadi ng edge of the chemical plumc origi natmﬂ at JPL is not currently delineated. NASA
1s pursuing treatment of VOCs and perchlorate in mw City of Pasadena wells (Arroyo, Well 52, Ventura.,
and Windsor) and the two LAWC wells (LAWC 3 and LAWC 5). In the early 1990s, agreemes nts were
made with the City of Pasadena and LAWC for NASA to pay for lnqun\.nmraun of VOU treatment
systems. Recently, NASA modified the agreement with LAWC to include perchlorate treatment and a
similar modification is being pursued for the four City of Pasadena wells. An initial evaluation of
available data was performed to better determine the extent of chemicals ori iginating from the JPL facility
and to identify uncertainties that need to be addressed as part of the additional inv mtlgaim (described
Section 4.0 of this work plan).

3.1 Methods of Analysis

Several different methods were used to evaluate the occurrence of VOCs and perchlorate m municipal
production wells. including groundwater chemical concentrations, aroundwater quality paramecters,
vadose zone and groundwater modeling, and other methods. A brief explanation of each is provided in
the following sections.

3.1.1  Groundwater Chemical Concentrations. Chemical concentrations reported in groundwater
liuiui from JPL monitoring wells and municipal production wells were evaluated to determine trends
nd the spatial distribution of VOCs and perchlorate.

he VOCs chosen for evaluation include PCE, TCE. and CCl, (each of ihesc VOCs have been primarily
used as degreasing agents). CCly appears to have a unique association to JPL in the Monk Hill Subarea.
with consistent detections in on -facility monitoring wells (maximum concentration of 208 ug/lin MW-7
m April 2002) and consistent nondetections in upgradient production wells. Historical records indicate
CCly was used during carly activities at the JPL facility. bm was lq)olud v phased out by the end of the
1950s (NASA, 1998). Therefore, CCls is considered a good tracer for chemicals or iginating from JPL.

FCI also has been linked to historical activities at JPL; however, it has also been detected i1 upgradient
wells. Low levels of PCE have been detected in wells located on the JPL fac ility: although hz;i er levels
observed i upgradient and downgradient production wells appear (0 be associ iated with sources other
than JPL. such as dry cleaning sites and unsewered areas in La Lumdm dintridge (FWEC, 1999),
Because these three VOCs have similar characteristics associated with fate and transport m groundwater
(e.g.. retardation factors), higher levels of PCE and/or TCE and the absence of CCLL in downgradient

municipal production wells generally indicate a VOC source other than JPL (FWEC. 1999),

Perchlorate detections throughout the Raymond Basin have necessitated the additional investi igation
described in this Work Plan. Compared to the fate and transport characteristics of VOCs, perchlorate has
a lower retardation factor, which may result in faster migration in groundwater. Perchlorate usage has
been linked to the JPL facility, where testing of perchlorate as a component of solid rocket pxmcll nt
began around 1942 (NASA, 1969). Concentrations of perchlorate as high as 13,300 pw/L (MW-7
October/November 2002) have been detected in samples from wells loukd on the IPL facility, \,\ hrk no
other study has been conducted to determine sources of perchlorate in the Raymond Basin. MWD water
mmmmi from the Colorado River has been linked with perchlorate detections in the upgradient VWC
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wells (FWEC, 1999). Colorado River water has higher chloride, sulfate, and TDS concentrations (i.c..
Type 3 water quality, see Section 2.4) than local water sources (i.c.. Types | 1 and 2). Therctfore,
perchlorate concentrations detected in samples with influences of Type 3 groundwater quality may be
associated with a source other than JPL.

3.1.2 Groundwater Quality. Similar to chemical concentrations, water quality data in

groundwater samples collected from JPL monitoring wells and municipal | yroduction wells were

evaluated to determine trends and the spatial distribution. Each set of data was assigned a water-c uuiilv\,f
type consistent with the criteria discussed in Section 2.4. These data were used to make evaluations of the
source of water for the respective sample. Type | and 2 groundwater originate loca El“;' zm(f are found
below the JPL facility, whereas Type 3 groundwater is not associated with sources originating from JPL.

3.1.3 Vadose Zone and Groundwater Modeling. As part of this work plan a vadose zone model
was developed to predict migration time for select JPL chemicals of interest through approximately 200 fi
01 unsaturated soil to the groundwater table (i.c., simulating travel from a seepage pit to the groundwater).
“he Seasonal Soil Compartment (SESOIL) model (General Sciences Corporation [GSC], 1998) was used
to make the predictions, taking into account site-specific input parameters. The model incorpor ated
sorption to allow for the differentiation of chemicals thmu«'h the use of a chemical-specific retardation
factor that is based on the distribution coefficient (Kg). The SESOIL vadose zone model predicted a
minimum travel time through the vadose zone of 7.5 years using conservative estimates of site-specific
and chemical-specific (i.e.. perchlorate) input parameters. By incorporating less conservative estimates of
sorption in the model for perchlorate (Battelle, in press: Texas Natural Resources Conser vation Council
[TNRCC], 2002; Batista. et al., 2003), the estimated travel time could increase by a tuctor of 2 or more

(1.e., > 15 years).

The JPL groundwater flow model (NASA, 2003). which was constructed using FEFLOW (Diersch,
2002). was designed to simulate groundwater flow in the Monk Hill Subarca. The model was used to
conduct particle tracking simulations that illustrate flow paths and provide estimates of advective travel
times from potential chemical release sites to downgradient locations. Additionally. the bou ldm'ics of the
JPL groundwater flow model were expanded to create a basin-scale groundwater flow model that
encompassed the Monk Hill Subarea and a large portion of the Pasadena Subarea. including the wells
near the Sunset Reservoir. Results from the groundwater flow model developed and implemented as part
of the Phase 2 First Technical Assessment, Devil's Gate Multi-Use Project (CH2ZM-=Hill, 1992y also were
evaluated during the analysis. Results from the vadose zone and groundwater flow models were
combined to estimate chemical travel times from a release near the ground surface (e.g.. seepage pit) to a
downgradient receptor in groundwater. Groundwater modeling results are provided in Sections 3.2
through 3.4.

3.1.4 Additional Methods. Additional methods of analysis include evaluation of groundwater-
level elevation data, groundwater flux in the basin, and historical data review. whe ub\, ?ui ral, state, and
local databases were scarched in a comprehensive Environmental Data Resources (EDR) Area Study
Report to identify other potential sources within the study area (see Attachment A).

3.2 Sunset Reservoir Wells

The City of Pasadena wells omiui near the Sunset Reservoir include the Sunset, Bangham, Copelin,
Garfield, and Villa (Figure 2-1). Table 3-1 provides a summary of VOC and perchlorate concentrations
that have been detected in the fva nset Reservoir wells and in the most southerly JPL monitoring wells
(MW-19 and MW-201. T 1e data were compiled using information from the Raymond Basin (Geoscience
2003). the JPL CERCLA Program (NASA, 2003), and DHS (DHS. 2004). Figure 3-1 shows the
concentrations of pcrchiouﬁk that have been detected in the Sunset Reservoir wells.



[n general, the data evaluated for the Sunset Reservoir wells are inconclusive regarding the source of
perchlorate. As such, Section 4. () describes installation of additional monitoring wells to better
understand the extent of perchlorate that originated from JPL.

Chemical Concentrations and Water Quality. PCE and TCE concentrations detected in the Sunset,
Bangham. and Copelin wells are not consistent thh a source originating from JPL because the
concentrations are significantly higher than those detected in NASA's furthest dow ngradient monitoring
wells MW-19 and MW-20. Ihc absence of CCly in the Sunset Reservoir wells and in NASA s furthest
downgradient monitoring wells MW-19 and MW-20. with the exception of an isolated detection in
August/September 1996 (0.5 pg/L in MW-19), hmhu support that VOCs from JPL have not migrated to
the Sunset Reservoir wells. However. due to its chemical properties, perchlorate could migrate faster than
VOUCs.

Since 1997, perchlorate has consistently hcm dctcctcd i the Sunset Reservoir wells, with maximum
concentrations of 12.8.9.0, 17.4.27.7, and 7.2 pe/L in the Sunset. Bangham, Copelin, Garfield. and Villa
wells, respectively (see Table 3-1 and Figure 3-1). Figures 3-2 through 3-4 show water quality trends in
Sunset Reservoir wells, and indicate increasing chloride, sulfate, and T )% values since the early 19605
Classification of the water quality in these wells indicates a shift from a Iype | docal source) to a Eypc 3
water (not associated with JPL). Given this water quality data. it is not possible to determine the source
of perchlorate in the Sunset Reservoir wells.

Sporadic detections have been observed in samples collected from MW-20 (Screen 4) since 1998
associated with deeper portions of the aquifer and Type | or 2 water quality {consistent with a source
originating from JPL). Specifically, samples collected from MW-20 (Screen 4) contained perchlorate
concentrations of 20 ug/L, 30 pe/L, 58.5 pe/l, and 124 ug/L in October/November 1998, April/May
2002, October/November 2002, and April/May 2003, All other samples from Scmex 4 have shown non-
detect concentrations of perchlorate. Nevertheless, the presence of perchlorate in MW-20 (Screen 4y
mdicates that the leading edge of NASA"s plume has traveled beyond this monitoring location and the
extent of the plume is not fully known in this area and it is not possible to say whether or not it may have
impacted the Sunset wells, As such, NASA is proposing additional wells (sce Section 4.0) to help
delineate the leading edge of the perchlorate plume.

Samples collected in Screen | of MW-20 (located approximately 2 miles north of the Sunset Reservor)
have shown low levels of perchlorate since 1997; however. these samp ic\; were collected from locations
mn the uppermost ndi()sudtm raphic layer and were associated with Type 3 water. indicating a source
other than JPL. In MW-19 (Figure 2-1), perchlorate has not been detected above 8 ugl. Figure 3-3
shows historical pcmh]omm concentrations in JPL monitoring wells MW-19 and MW-20

Figures 3-6 through 3-11 show a vertical cross section (A-A’ é extending from the JPL facility to the
downgradient Sunset Reservoir municipal production wells. These fioures mclude concentrations of
PCE. CCL, and perchlorate and indicate water type in monitor ing wells and production wells for vears
1997 through 2002.

It should be noted that MWD water has been injected into two Sunset Reservoir wells (approximately
2,200 acre ft in Bangham and Garfield wells between 1992 and 1996): however, the quantities injected
(see Table 2-2) do not appear to be large enough to account for the magnitude and duration of observed

perchlorate concentrations.

9



Vadose Zone and Groundwater Modeling. The SESOIL vadose zone model predicted a minimum travel
time through the vadose zone of 7.5 years using conservative estimates (i.e., most rapid transport) of site-
specitic and chemical-specitic input parameters. The basin-scale groundwater model constructed using
FEFL (")W was used to simulate flow in the Raymond Ba\sin from the JPL facility to the Sunset Reservoir
wells. This model indicates the advective travel times (i.e., most conservative) for a particle originating
on the JPL Facility near MW-7 and captured at the Sunset Reservoir wells is between 40 and 96 years,
with an average travel time of 70 years. Using these travel times. the estimated release period ranges
between 1899 and 1955 (i.e., 2002 minus [40 to 96 years] minus 7.5 [vadose zone travel time]), with the
average starting prior to prior to 1924, As indicated carlier. the IPL facility did not start testing
perchlorate as a solid rocket propellant until after 1942, Tt should be noted that simulations performed
using the groundwater flow model assume steady state conditions: therefore. recent modilications in
production well operation may result in slightly different travel time estimates.

While particle tracking can be used to estimate groundwater flow paths and conservative travel tmes. 1t
does not necessarily indicate that enough perchlorate mass traveled to the Sunset Reservoir wells to result
in the observed concentrations. As indicated in previous reports (FWEC, 1999; NASA, 2003). the
production wells in the Monk Hill Subarea have been in operation since the early 1900s and provide
effective hydraulic containment of the groundwater originating from the JPL facility. There fore, the
vadose zone and groundwater modeling efforts provide additional uncertainty regarding the source of
perchlorate in the Sunset Reservoir,

Other Potential Sources. Although none of the potential sources of chemicals in groundwater identificd
in the EDR Study were associated with perchlorate, it should be noted that the stucy arca only
encompassed the area downgradient of the JPL facility. As stated above, the R I indicates that injection of
Colorado River water {which has been shown to contain puahlomu) in upgradient production wells has
been shown to influence groundwater quality in the Basin (FWEC, 1999). Other potential sources include
system leakage at/near the Sunset Reservoir, which receives water from MWD, or other underdetermined
sources.

3.3 RCLWA and Las Flores Water Company Wells

RCLWA 7. RCLWA 4. and Las Flores 2 wells (Figure 2-1) are located in the Monk Hill Subarea.
down«fradicm and approximately 1.200 feet southeast of JPL momtﬂring well MW-20. A summary of
PCE, Ll ,and perchlorate concentration data for tiu RCLWA, Las Flores, and LAWC (provided
for comparison) wells is presented in Table 3-2. Figure 3-12 shows the concentrations of pere chlorate that
have been detected in the RCLWA and Las Flores Water Company wells.

CCly has not been detected at all and TCL has not bcm detected at concentrations above maximum
contaminant levels (MCLs) in the RCLWA and Las Flores wells. PCE was detected above its MCL only
in the Las Flores 2 well (the miw well associated with a mixture of Type 3 water). at a maximum
concentration 17.2 pg/L. PCE first exceeded its MCL in the Las Flores 2 well in May of 199% and has
continued to exceed the MCL through the most rcccm data set, with detections consistently near or above
10 wg/L. The absence of CCly indicates that VOCs from the source area at JPL have not migrated to the
RCLW f\ or Las Flores Water ¢ ompany wells. For comparison, (‘(TL« and TCE have been detected i the

LAWC 3 and LAWC 5 wells at concentrations above their MCLs. During the summer of 2004, NASA
fundcd installation and operation of a perchlorate treatment system for LAWC.

Perchlorate has been detected above at or above 6 pg/lL in the RCLWA 4 and Las Flores 2 wells.
Perchlorate has not been dctccwd in the RCLWA 7 well. A summary of groundwater quality information

2

for the RCLWA and Las Flores Water Company wells is presented in Table 3-3. Groundwater from the
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CLWA 4 well has an average TDS of 371 mg/L and is consistently classified as Type I water, which
originates locally. Groundwater from the RCLWA 7 well has an aver rage TDS of 276 mg/L. and varies
between Type | and Tvpe 2, which originate locally. Groundwater from the Las Flores 2 well has an
average TDS of 396 mg/L. and exhibits a combination of Type | and Type 3 water, indicating that
groundwater extracted from the well is a mixture of local and non-local sources.

Isolated perchlorate concentrations (as high as 124 pg/L in Screen 4) in JPL monitoring well MW-20

f 1ave been detected in the lower two screened intervals, characterized by Type 2 groundwater.
Yerchlorate concentrations in MW-20 in the upper-most screen have been detected as high as 7.8 pg't.
1{% were associated with Type 3 or 1/3 waters. Because the RCLWA and Las Flores wells are screencd

across multiple aquifer zones, the u;mrlbunom of perchlorate from different zones. represented by the

different screened intervals in MW-20, is uncertain, Figure 3-5 shows the historical concentrations of

perchiorate in MW-20,

Due to the low levels of perchlorate in the RCLWA and Las Flores Water Company wells, these
purveyors have not needed to treat for perchlorate (although Las Flores Water C ompany does have a DHS
approved blending plan for perchlorate). Therefore, installation of an additional monitoring well east of
these production wells does not appear to bc appropriate at this time due to the proximity of MW-20 and
the southerly groundwater flow conditions in the area. The data will continue to be evaluated E(m,i\ ﬁs'
mcreasing perchlorate concentrations, presence of VOCs (particularly CClLy), and groundwarter quality

Figures 3-13 through 3-18 are vertical cross-sections along a transect (E3~ 37 extending from the JPI
facility to the RCLWA and Las Flores Water Company wells. Fi igures 3-19 through 3-24 are cross-
sections along transect (C-C”) extending from LCID and VWC wells to tém RCLWA and Las Flores
Water Company wells. Each of these cross sections shows CClL. PCE, and perchlorate concentrations i
addition to water quality and groundwater level information.

3.4 VWC/LCID Wells

Sixomunicipal pt'n(‘iuciim} wells are located upgradient of the JPL Facility. including wells VWC |

through VWC 4, LCID 1, and LCID 6 (Figure 2-1). Inaddition to their extraction capability, production
wells VW22 ami \"v\( -3 were constructed to function as injection wells and i mnject MWD water. A
summary of PCE, TCE, CCly, and perchlorate concentration data for these wells is presented i Table 3-4.

which also mciudu ml‘oz mation from two JPL monitoring wells (MW-14 and MW- -6) that are located
between the NASA facility and the production wells, and JPL monitor ring well MW-7_which is located in
the suspected JPL source arca. A summary of groundwater guality intormation for these wells is
presented i Table 3-3

Elevated PCE and TCE in the VWC production wells and the absence of CCl, (with the exception of an
isolated detection of 0.6 pg/L in production well VWC 4), indicate a VOC source other than JIPL. PCE

detections have been attributed to unsewered areas in La Canada-F hintridge, where PCE was C\fé(/!cmia!iy
used as a septic system cleaner, and several dry cleaner sites. Figures 3-25 through 3-30 show CCl.,

and perchlorate concentrations and water quality data along a transect (D-D) from the NASA mu!m to

the upgradient production wells VWC wells to the downgradient production wells for vears 1997 through
2002.

Perchlorate concentrations in the VWC wells have been attributed to injection of MWD Colorado River

water (FWEC, 1999). Groundwater samiples from the VWC wells (m o of which have historically

;as;wtcd C ofomde River water) have an average TDS of over 600 mg/L. and are cor sistently classified as
Fype 173 or Type 3, indicating that it does not originate locally. Groundwater from the LCID wells,



which are upgradient of the VW we lsﬂ has an average TDS of under 420 mg/L and varies between Type
| and Type 173, which indicates that it is primarily rainwater runoff with minor contributions from
Colorado River water. Figures 2-7 and 2-8 show water quality distribution throughout the northern
portion of the Monk Hill Subarca, including the NASA facility, for January 1998 and January 2001,
respectively. These tigures illustrate the transition from Type 1 to Type 3 waters between the NASA
facility and the VWC and LCID production wells.

Groundwater elevation data (Figures 2-4 and 2-5) and groundwater flow modeling also support a
chemical source other than JPL in the VWC and LCID wells. The simulations indicate that groundwater
flows to the southeast in accordance with the regional flow in the Monk Hill Subarea and that particles
released in the vicinity of the suspected source area at JPL would not migrate to the VWC and LCID
wells. Additionally. the width of the Monk Hill Subarea narrows and the base of the alluvial aquiter (i.c.
top of bedrock) increases in elevation toward the northwest. as indicated in Figures 3-25 through 3-30.
These two characteristics inhibit the ability of the groundwater to flow from the JPL Facility toward the
VWC wells due 1o the reduction in aquiter storage capacity and further support a southeasterly flow
direction.

3.5 Summary and Conclusions

Table 3-6 summarizes the results from the data evaluation as they relate to the Sunset Reservorr,
RCLWA. Las Flores, VWC. and LCID wells. The data indicate the following:

The VOCs and perchlorate in the VWC and LCID wells do not appear to originate from the JPL
Facility. This conclusion is supported by elevated levels of PCE and TCE and the absence of
CCl,. groundwater-level elevation data, water quality data showing significant Type 3
characteristics, and groundwater modeling.

The VOCs in the Las Flores Water Company well do not appear to originate from the JPL
Facility due to elevated PCE and the absence of CCly. The origin of perchlorate concentrations in
the Las Flores Water Company well is uncertain. Although there is Type 3 water characteristics
present (indicating a source other than JPL), samples collected from the deeper screens of MW-
20 (located 1,200 feet upgradient) have shown clevated perchlorate concentrations that appear to
originate from JPL.

o The VOCs in the RCLWA wells do not appear to originate from the JPL Facility due to the
absence of CCl,. However, the perchlorate detections in RCLWA 4 appear to originate from the
JPL facility due to the presence of Type | water quality characteristics and the proximity to MW-
20, which has perchlorate concentrations in samples from deeper screens that appear to originate
at JPL.

The VOCs in the Sunset Reservoir wells do not appear to originate from the JPL Facility due to
elevated PCTE and TCE, and the absence of CCl,. However, the origin of p; chlorate
concentrations in the Sunset Reservoir wells is uncertain. The presence of Type 3 water
characteristics and the results of groundwater modeling indicate a source other than JPL.

However, the leading edge of perchlorate plume is not delineated (i.e.. samples collected from the
deeper screens of the turthest downgradient mounitoring well, MW «Z(},, have shown elevated
perchlorate concentrations th'/ﬁ: appear to originate from JPL)Y and the Sunset Reservoir wells are
hydraulically downgradient of the JPL Facility. Even though these wells are hydraulically
downgradient of JPL, it is not clear whether the source is JPL due to travel time estimates and
hydraulic containment by production wells in the Monk Hill Subarca. Additional investigation is
warranted.



3.6 Recommendations

Due to the uncertainty associated with the origin of perchlorate in the Las Flores Water Company well
and the Sunset Reservoir wells, NASA recommends the following:

Continued monitoring of the RCLWA and Las Flores Water Company wells, Installation of an
additional monitoring well east of these production wells does not appear 1o be appropriate at this
time due to the proximity of MW-20 and the southerly groundwater flow conditions in the arca.
The data should be evaluated closely for increasing perchlorate concentrations, presence of VOCs
(particularly CClLy), and groundwater quality.

Installation of additional multi-port monitoring wells south of MW-20 and near the Sunset
Reservoir wells. These wells are recommended to help define the leading edge of the perchlorate
plume and to help understand the relationship between water quality and perchlorate
concentrations near the Sunset Reservoir.

Collection of soil samples to better define aquifer characteristics. including bulk density, effective
porosity, hydraulic conductivity, and fraction organic carbon. Column tests on soil samples are
recommended to determine site-specific sorption coefficient (Kys) for perchlorate. Estimation of
these parameters will provide a better understanding of site-specific and chemical-specific
characteristics that can be incorporated into groundwater modeling simulations. A work plan s
provided as Appendix C.



.0 ADDITIONAL lNVESTiGATIN

Additional investigation is proposed to delineate the leading edge of the perchlorate plume originating
from the JPL Facility and to improve the understanding of the relationship between water quality and
perchlorate concentrations near the Sunset Reservoir. The additional investigation mcludes mstallation of
two multi-port monitoring wells and collection of monitoring data from these wells.

Mult-port wells are recot nmuniui due to the thickness of the aquifer in the arca ot interest and the
presence of stratification within the aquifer. Well locations were selected in coordmation with the City of
Pasadena. To the extent possible, well locations were sited within City of Pasadena property to facilitate
ease of access and minimize impact to private property and public right-of-way (e.z., strects, ete). Upon

installation and development of the proposed wells, an initial round of groundwater monitoring will be
conducted to provide a baseline understanding of hvdrogeologic conditions in the vicinity of these wells,
Monitoring data will consist of chemical concentrations, water quality parameters. and groundwater-level
elevations. Data from the multi-port screens will be used to develop a vertical profile of the groundwater
conditions. Groundwater monitoring and data collection will be conducted in accordance with the
Sampling and Analysis Plan (SAP) provided in Appendix A. Following the initial sampling cvent,
subsequent sampling events will be conducted as part of the existing JPL groundwater monitoring
program conducted by NASA. All tield activities at the *;étc will be conducted according to the
procedures outhined in the Site Health and Safety Plan (SHSP) (Appendix Bl

[n addition, an attempt will be made to collect one saturated and one unsaturated soil sample from cach
location for analysis ot several physical parameters, including bulk density, effective porosity, horizontal
and vertical hydraulic conductivity. and fraction organic carbon. In addition, collection of samples for
column tests will be performed in an effort to determine site-specific sorption cocflicient (K;s) for
perchlorate. The sample collection efforts are described in this Work Plan; however, a separate Work
Plan has been prepared to discuss the column tests to determine perchlorate sorption coefticient
(Appendix C).

4.1 Schedule

A proposed schedule for installation of the additional n*o nitor m; wells is presented in Table 4-1, and
mudm a tamm ame for logistic coordination and field work. The proposed start date and subscquent
milestones will be contingent upon modification of the Use Agreement and Right-of~Enuy: for
[nviromnental Actions between the City of Pasadena and NASAL

4.2 Logistics Coordination

To ensure the successtul planning, installation, construction, and monitoring of the proposed mu! 30;1
wells, this project will require coordination with all parties to the FFA, mcluding NASA, U.S. EP

DTSC. and the RWQCB Los Angeles Region, as well as the City of Pasadena and the RBMB, ,\1 5/\
has already mitiated coordina Eg(m with the City of Pasadena associated with well location and property
access. A brief description of specific coordination activities associated with the City of Pasadena and the
RBMIB s provided below.

4.2.1 City of Pasadena. Pmpused well locations are within City of Pasadena property and were
selected i coordination with City of Pasadena Pasadena Water and Power (PWP) personnel. Therefore,
close coordination of well installation and sampling activities will be required between NASA and the
City of Pasadena. Use of portions of some City of Pasadena roads will potentially be disrupted, but the



traffic can likely be accommodated through usual tratfic control methods. In general, coordination
activities associated with the City of Pasadena for this project will include the following

e Imalization of the Use Agreement and Right-of-Entry for Envirosmmental Actions between the
City of Pasadena and NASA for access to well sites for project personnel, equipment, and
vehicles during field related activities.

e Completion of appropriate City of Pasadena Department of Public Works and Department of
Planning boring and construction approvals (including public notification requirements and
trattic control plans).

e Utility map review and underground utility locating and clearances.

e Sclection of locations for placement of construction equipment and support facilities
including a temporary storage area tor supplies and investigation-derived waste (1DW) at
each proposed well site.

e Coordination of drilling, well construction, waste disposal, surveying. and groundwater
sampling field schedules.

Prior to and during monitoring well installation on City-owned land, NASA will comply with all of the
cequirements in the Use Agreement and Righi-of-Entry Jor Environmental Actions. NASA will submit to
PWP a firm schedule of commitment two weeks prior to commencing with the well construction to
coordinate with PWP inspections and planning.

4.2.2 RBMB. The RBMB oversees implementation of the adjudication provisions of the Raymond
Basin Judgment. NASA will obtain written authorization from the Raymond Basin Watermaster for
constructing and operating the proposed monitoring wells. Because well construction and development
require groundwater extraction, the RBMB will be notified of estimated and actual extracted groundwater
quantities before and after well construction.

4.3 Well Locations

Sclection of the proposed additional monitoring well locations was based on groundwater analytical data
from existing wells, known groundwater flow patterns in the OU-3 area, and available property. Two
proposed monitoring well locations have been identified, cach of which is located on property owned by
the City of Pasadena. The first proposed location is downgradient of JPL monitoring well MW-20
(NASA's furthest downgradient monitoring well) on Montana Street (see Figure 4-1). The well 1s located
between NASA's two most downgradient monitoring wells and the Sunset Rexcz\n wells. An alternate
location 1s proposed on Pasadena Unified School District (PUSD) property. just south of the Montana
Street location (see Figure 4-1). The exact location of the proposed monitoring well has vet to be
finalized, and will be based upon the results of meetings with the drillers, a subsurface utility survey. and
discussions with the City of Pasadena and PUSD. Data collected from this well will serve primarily to
evaluate the downgradient extent of chumcai 1%}21 originate from the JPL facility. The well will be
completed with depth-discrete monitoring points (see Section 4.4}, so that vertical profiling of the aquiter
can be performed to correlate depth with water quality and chemical concentrations.

The second proposed location is slightly upgradient of the City of Pasadena Sunset Reservoir area
Bangham and Copelin wells (see Figure 2-3), in the northwest corner of the City’s Yards complex. which
encompasses both the Sunset Reservoit and three production wells, and near the intersection of Hammond
Street and the Foothill Freeway (Figure 4-1). This monitoring well will be located north of the Sunset
Reservoir and south of the first pr npmui location. The Sunset Reservoir wells are currently inactive, bul
the proposed location s approximately 1,000 ft upgradient of the closest well. Data collected from this
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well will serve primarily to better understand the occurrence of perchlorate in the vicinity of the Sunset
Reservoir arca. The well will be completed with depth-discrete monitoring points (sce Section 4.4), s0
that vertical profiling of the aquifer can be performed to correlate depth with water quality and chemical
concentrations,

Additional locations in OU-3 may be necessary depending on the groundwater sampling results from the
two proposed wells. [f the monitoring results necessitate additional locations. a letter report will be
submitted as an addendum to this document. The letter report will document the rationale behind
additional monitoring wells and the proposed location of these wells.

4.4 Well Construction

The following sections describe the well installation activities that will be performed as part of this
additional investigation. These activities include pernutting, geophysical surveying. deep multi-port well
installation, and IDW treatment and disposal. Additional assessment activities are similar i scope to
those pertformed as part of NASA's regulator approved Work Plan for Performing a Remedial
Investication/Feasibility Study af NASA JPL (Ebasco. 1993).

4.4.1 Well Permit Requirements. The proposed monitoring wells are located within the OU-3.
As a CERCLA stte. the activities conducted as part of this additional assessment are only subject to
sub&tanl:\ e requirements and not pmccduzdl or administrative requirements such as permits. Under
CERCLA § 121(e)(1) and 40 Code of Federal Regulations (CFR) § 300.400(e). no Federal, State. or Jocal
pcrm;t is required for this additional R1, provided that the action is selected and carried out in compliance
with CERCLA. This applies to all permits, including environmental and building permits.

Although permits are not required, NASA will comply with the substantive pernutting requirements asso-
ciated with monitoring well installation. This includes permitting requirements associated with the Los
Angeles County Department of Environmental Health (DEH), City of Pasadena Building Department,
RWOQUB Los Angeles region, and the Calitfornia Dn,pa rtment of Water Resources (DWR) Southern
District. NASA will coordinate with cach agency on mstallation of additional monitoring wells.

4.4.2 Pre-Drilling Activities. Prior to beginning drilling, all available utility maps witl be
reviewed. To the extent possible, well locations will be strategically sited in the vicinity of the proposed
location to avoid existing utilities. In addition, prior to performing any subau;hu.c activities, the well
locations will be scanned for underground utilities using geophysical methods. The utility-locating
contractor will employ several methods. including ground-penetrating radar (GPR), magnetometer,
magnetic gradiometer. and/or clectromagnetic imaging (EM). As required by California State law,
Underground Services Alert (USAY will be notitied of the planned drilling activities. USA 1s a
communication center that provides notice to utility owners that may poicast%a!iv have underground
utilities within the proposed well sites. USA requires notification a minimum of 48 hours prior to
conducting any underground excavation. Following map review, geophysical utility focating, and USA
clearance, the surface of the ground will be clearly marked where underground utilities are discovered.
Drilling focations will be selected to avoid impact to existing utilities. Prior to the initiation of drilling
activities, the drilling contractor will attempt to hand auger a pilot hole to a depth of approximately 5 fi
bgs at cach proposed well location to ensure that no underground utilities or obstructions are present.

4.4.3 Deep Multi-Port Well Installation. Similar to the existing JPL multi-port monttoring wells,
the proposed monitoring wells have been designed to include five depth discrete monitoring points within
one well casing, and will be cquippgd with the Westbay Instruments Lid. Multi-port casing monitoring
system. Both new wells will be drilled to the top ot the crystalline bedrock. Based on boring lTogs from
nearby wells (e.¢.. Sunset Well and MW-20), it is anticipated that the proposed wells will extend to

=
o
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depths of approximately 700 to 1,000 ft. This design may be amended in the field if site-specitic
conditions warrant a modified construction.

The remainder of this section includes a brief description of the drilling method. well construction details.
well development pnvaceduz"es, and the multi-port casing system installation procedures. A detailed
description of these procedures can be found in NASA’s regulator approved Work Plan for Performing «
Remedial Investigation/Feasibility Stuch at NASA JPL (Ebasco, 1993).

4.4.3.1 Drilling Method. Fach groundwater monitoring well will be drilled to the required depth
below ground surface using a 12.25-inch outside diameter (O.D.) mud-rotary drilling bit. Approximately
20 ft of steel conductor casing will be set at the surface of each borehole to maintain the near surface
integrity. The conductor casing will be removed after the well is constructed and all backfill materials
have been placed. During drilling and well construction. drill cuttings will be separated from the drilling
mud using a mud shaker. The separated mud is recyceled into the drilling process dl‘ed the cuttings arc

stored ina roll-off bin. Additional details regarding containerization and disposal of IDW are provided in
Section 4.4.3.6.

All drilling equipment and materials including drilling bits and pipes, drilling mud, and backfill materials
will be either new or cleaned in the ficld using a high pressure steam cleaner. Clean. imported water or
water supplied from a nearby clean water source (e.g.. water spigot) will be used during drilling and well
construction activities. Prior to use, a water sample will be collcct ed from ecach water source. The water
sample will be analyzed for perchlorate and VOCs using U.S. EPA-approved methods.

During drilling. sotl samples will be collected for lithologic logging purposes and then disposed of with
the soil cuttings. Soil samples will be logged using the Unified Soil Classification System (USCS). Soil
boring logs will be incorporated into a bound ficld notebook. The field notebook will be used to
document all sampling activities. These notebooks will be maintained as permanent records. A minimum
of one saturated and one unsaturated soil sample will be collected from each monitoring well for use in
determining selected physical parameters, such as hydraulic conductivity, porosity, and bulk density. In
order to collect these samples, the downhole drilling equipment will be tripped so that soil sampling
equipment can be inserted down the well for sample collection. A moditied split-spoon sampler attached
to a 300-pound hammer will be used to collect undisturbed soil samples that will be used for analysis of
physical parameters and in column studies for determining chemical-specific transport parameters. The
drilling method described above is a standard method for installation of environmental monitoring wells.
Cross-contamination between aquifer layers will be minimized because the drilling mud is of a different
viscosity thereby restricting groundwater flow within the borchole during the drilling and well installation
activities. Additionally. during well construction and development, to the extent possible, the drilling
mud will eventually be completely removed from the well.

Detailed descriptions of the mud rotary drill pmggss and field documentation procedure are provided in
NASA's regulator approved Work Plan for Performing z’wz?fm[/ai Investigation/Feasibilitg Study ar
VASA JPL (Ebasco, 1993).

4.4.3.2 Well Construction. The total depth of cach well will be determined by the on-site geologist
based on the depth that crystalline bedrock is encountered. Based on the lithology defined by similar
wells in the area, it is assumed that the wells will be advanced to approximately 700 to 1000 ft.

Well construction will satisfy the requirements of the California DWR, Water Well Standards. Bulletin
74-90, Supplement to Bulletin 74-81. The initial well design will !7c bmcd on the design of other deep
multi-port wells located in the vicinity (e.g., MW-19 and MW-20). The outer well casing will consist of
sections of 4-inch-diameter low carbon steel blank casing and five, 10-fi-long. 4-inch-diameter, stainless



steel wire-wrap screens with 0.010-inch slots welded together. Each section of screen and blank casing
will be measured and steam cleaned before being lowered into the boring. The proposed screen depths
will initially be chosen based on lithologic information from existing production and monitoring wells
and existing groundwater level data. However, field changes to the proposed screen depths may occur as
a result of information collected from lithologic logging during drilling and geophysical logging (sce
Section 4.4.3.3). All bentonite seals and sand packs will be tremied into place. The sand packs will
consist of No. 2 silica sand. A grout pump will be used to circulate drilling fluid out of the hole and to
pump backfill materials into the boring. The backfill materials will include sand. a bentonite sealing
mixture consisting of sand and bentonite, and Volclay grout or equivalent. A locking monument cover o
a traftic box will be installed at the well atter the grout has set. Concrete will be used to secure the
monument cover or traftic box in place. Well design may be modified in the field based on site-specific
conditions.

Additional details regarding well construction can be found in NASA's regulator approved Hork Plan for
Performing a Remedial Investication/Feasibility Study at NASA JPL (Ebasco. 1993).

4.4.3.3 Geophysical Logging. Upon completion of the drilling. the wells will be Togged in the open
borehole using geophysical methods to assist the identitication ot well screen depths, borehole lithologies,
water-bearing intervals, and stratigraphic correlation with existing JPL monitoring wells. During the
geophysical logging, the sides of the open borehole will be held in place by the viscosity of the drill mud.
which will remain in place throughout the process. To accurately interpret results from the loggmg, the
properties of the drilling mud will be subtracted out during analysis of the data. Proposed geophysical
methods include natural gamma radiation. clectrical resistivity (R/SP), guard resistivity, and caliper
surveying.

4.4.3.4 Multi-Port Casing System Installation. The multi-port casing will be provided and installed
by certified technical representatives of Westbay Instruments, Inc. The multi-port casing will arrive on-
site, pre-cleaned in factory packaging and will be installed by hand within the previously installed well
casing. The multi-port equipment consists of 1.5~ inch-diameter schedule 80 polyvinyl chloride (PVC)
blank casing, PVC couplings used to connect various casing components, PVC measurement-pori
couplings, PVC pumping-port couplings. and nitrile rubber inflatable packers. The measurement ports
are installed to allow access to the aquifer for well purging and hydraulic conductivity testing. The
pumping-ports are installed to allow access to the aquifer for pressure measurements and water sampling
and the packers are used to seal the annulus between the measurement and pumping ports at cach
screencd interval.

During well construction and casing installation, cross contamination will be minimized through the
placement of a bentonite seal between cach screened interval. Each screened interval will be developed
independently. Once the development is complete. the outer casing will be purged free of water.
Additional details regarding the multi-port casing system installation, testing, and well development can
be found in NASA’s regulator approved Work Plan for Performing a Remedial lnvestigation/Feasibility
Sturelv at NASA JPL (Ebasco, 1993).

4.4.3.5 Well Development Procedures. Each monitoring well will be developed within 24 hours
after being installed. Well development will include an initial period of surging followed by over-
pumping. Development will be considered complete when the pH. conductivity, temperature. and
turbidity measurements reach stability (when two successive measurements collected 3 minutes apart are
within approximately 10% of cach other). Following development the interior of the steel well casing
wi Il be video logged to evaluate the efficacy of the initial development. Based on the results of the video

2‘:2:‘
log additional development may be conducted. Field notes collected during well development will be
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recorded on a well development log. Well development activities will be conducted in accordance with
NASA’s regulator approved Work Plan for Performing a Remedial Investisation/Feasibility Study at
.:\«'xLSA JPL (Ebasco, 1993).

4.4.3.6 IDW Generation, Treatinent, and 1)lsp()sal The primary wastes generated from
implementing this additional assessment Work Plan include drill cuttings/mud, well development water.
monitoring well purge water, and decontamination rinse water. The amount of waste generated will vary
based on actual field operations. Waste samples will be analyzed for the medium-specific parameters
presented on Table 4-2. If possible, development water will be stored in approved containers at each site
until IDW disposal activities can be coordinated. Otherwise, IDW will be moved onto the JPL site and
stored until appropriate disposal is arranged. Based on the laboratory results. the waste will be classified
as hazardous or nonhazardous waste in accordance with the Code of Federal Regulations (40 CFR 261

10 261.33 and 261.21 to 261.24) and the California Code of Regulations §32 (“(“ Q). Battelle will prepare
all required waste profiles and manifests for the waste. An appropriate U.S, EPA-certified waste disposal
facility will be selected and a licensed transporter will haul the waste offsite 101 disposal. All waste
transported off=site will be accompanied by the appropriate hazardous or nonhazardous waste manifest.
signed by a NASA authorized representative. The disposal of waste will be in accordance with federal.
state, and local laws, regulations, and instructions.

4.5 Monitoring Frequeney and Analyses

Following the installation and development of the steel well casing, each of the screened intervals will be
isolated using K-packers then purged and sampled. These sample analytical results will be used as
baseline data for comparison with subsequent analytical data collected following the multi-port casing

mstallation (i.e., purge and sample versus no purge sampling). Additionally, to evaluate flow conditions
in the well pnm to the installation of the multi-port casing system, a spinner log will be run under static
conditions.

Following the installation of the multi-port casing system, the newly installed monitoring wc!i.,s will be
initially sampled from each interval following the development of the multi-port czw%na systen

(Westbay). Following the initial well sampling, these wells will be added to the JPL monitoring program.
and monitoring will occur on a quarterly schedule. During the initial monitoring events. groundwater
samples will be collected and analyzed for VOUs (including 1.2.3-trichloropropane), SVOCs, perchlorate.
water quality parameters, n-nitrosodimethylamine (NDMA), and 1.d-dioxane. The method detection
imits (MDLs) for these analytes are listed in Appendix A, The analysis frequency tor selected
parameters (r.e.. SYOCs and water quality parameters) may be reduced after the initial year of monitoring
if warranted by the historical results. Groundwater samples will be transported under chain-of-custody to
a California approved analytical laboratory.

A comprehensive quality assurance/quality control (QA/QC) plan for groundwater monitoring has been
established and is described in detail in the SAP (Appendix A). QA can be described as an integrated
system of activities in the area of quality planning, assessment, and improvement to provide the project
with a measurable assurance that mc established standards of quality are met. QC checks, including bo
field and laboratory. are the \ps.u ic operational techniques and activities used to fulfill the QA requi ire
ments. Proper sample acquisition and handling procedures are necessary to ensure the integrity of the
analytical results. All procedures will be followed in both the field and the laboratory. The types and
quantities of field QC samples will be collected as f'oilows: field duplicates (10%), cquipment rinsate
(1 per day), trip blank (1 per cooler), and field blank (1 per day). Labot azol} QC, including laboratory
blank samples, matrix spike/matrix spike duplicate (MS/MSD) samples, and laboratory control samples
(LUSs), will be collected at a frequency of 5% of the total number of samples.




4.6 Reporting

The results of the multi-port monitoring well instaltation portion of the OU-3 additional imvestigation will
be submitted in a technical memorandum following well completion and initial monitoring within 60 days
after completion of the investigation. Results from subsequent monitoring will be included in
deliverables associated with the JPL quarterly monitoring program. NASA will report sampling results to
PWP in accordance with the Use Agreement and Right-of-Entry for Environmental Actions.
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1.0 INTRODUCTION

This Work Plan was prepared for the National Aeronautics and ‘Spacc A(Emém%t ation (NASA). An
additional investigation is proposed within Operable Unit 3 (OU-3). o “facility groundwater, to better
determine the extent of chemicals in groundwater that originate from [im Jet Propulsion Laboratory (JPL)
facility. This document and the additional investigation described herein will serve as an addendum to
the Remedial fuwx!.loazzon (!?f} Jor OU-T and OU-3 (Foster Wheeler Environmental Corporation
[FWEC], 1999). NASA-JPL, which is located in Pamdx;lm, CA (Figure 1-1), is on the United States
Environmental Protection /\ga:ncv LS. EEPA) National Priorities List (NPL) and subject to the provision
of the Comprehensive Environmental Response, (ompmx ation, and Liability Act (CERCLA) as amended
by the Superfund Amendments and Reauthorization Act (SARA).

NASA and the City of Pasadena have cxecuted a legal agreement that allows NASA to conduct CERCLA
actions on certain properties owned by the City of Pasadena. This Use 4 lgreement and Righi-of-Fniry for
Environmental Actions requires that the scope and location of specific actions be documented by N. \S A

and apy NU\&d by the City of Pasadena as part of a Pasadena Sampling Plan (PSP). This Work Plan fulfills
the PSP requirement of the legal agreement and has been given the subtitle of PSP-2004-1 Ongoing
efforts de. ibed inany previous PSP remain in effect and are not superceded by this PSP

NASA is the lead federal agency for selecting, implementing, and fur wding rcmc(iéa! activities at JPL; and
Naval Facilities Engineering Command (NAVFAC) is providing technical services. including contract-
g, under a Memorandum of Agreement (MOA). In accordance with the F uiu al Facility Agreement
(FFA), the U.S. EPA. California Environmental Protection Agency (Cal-EPA) Department of Toxic
Substances Control (DTSC), and the Regional Water Quality Control Board (RWQUCB) Los Angeles
Region provide oversight and technical assistance. In addition, NASA is wor king m conjunction with the
City of Pasadena. the California i)c;m wrtment of Health Services (DHS), and the R aymond Basin
Management Board (RBMB) to implement the activities associated with the additional OU-3
mnvestigation,

This Work Plan is divided into five sections. This section discusses the objectives of the additional inves-
tigation and summarizes previous investigations. Section 2.0 summarizes background information on site
conditions. Section 3.0 provides an cvaluation of available data and identities current uncertaintios.
Section 4.0 discusses the proposed methods by which the additional mvestigation will be implemented.
Section 5.0 provides a listing of references.

I.1 Objective

I'he objectives ot the additional investigation are (1) to evaluate the downgradient (southern) extent of
chemicals that originate from the JPL facility, and (2) to determine if the occurrence of perchlorate in the
Sunset Reservoir area is associated with migration from the JPL facility. This r eport outhines the strategy
by which the additional investigation will be implemented. [n addition, this report will serve to document
the results of the evaluation of existing data in selected municipal production wells within the Raymond
Basm.

1.2 Previous Investigations

Several documents and data sets associated with previous investigations were evaluated and utilized
during preparation of this work plan. Some of these investigations were conducted as part of the NASA




JPL CERCLA program and some were sponsored by drinking water purveyors in the Raymond Basin.
These investigations are brictly summarized in the following sections.

1.2.1 First Technical Assessment of the Devil’s Gate Multi-Use Projeet. Phase 1 (Cl -Hill.
1990) and Phase 2 (CH2M-Hill. 1992) of the First Technical Assessment of the Devil s Gare ‘iiu/n Use
Project were designed to assess how much water could be stored in the Raymond Basin and the
associated potential impacts on groundwater quality. These documents were not prepared as part of the
NASA-JPL CERCLA Program. The primary objective of the assessment was to develop and evaluate a
conjunctive use alternative that could be implemented within the basin to meet increasing potable water
demands. As part of this assessment, general groundwater quality of the Raymond Basin was provided
for the period July 1979 through June 1988 and represented by five parameters: total dissolved solids
(TDS). nitrate, trichloroethene (TCE). tetrachloroethene (PCE). and carbon tetrachloride (CCL).

A three-dimensional (3-D) groundwater flow model of the Raymond Basin was developed during Phase 2
of the assessment to aa‘ﬁis‘t in the conjunctive use alternative evaluation. The Coupled Flow Energy and
Solute Transport (CFEST) model was selected to simulate groundwater flow in the basin and potential
groundwater mlgmtlon pathways. Particle tracking from near the Arcoyo Seco spreadimg grounds was
performed for the period July 1989 lhrasugh June 2023 to provide an estimate of the migration of nitrate
and volatile organic compounds (VOCs). The results of the simulations projected a southerly
groundwaler flow path from the Arroyo Seco spreading basins and the unsewered areas in the La Canada-
Flintridge areas toward the City of Pasadena production wells located near the Sunset Reservoir. The
City of Pasadena has referenced these modeling results as evidence that the perchlorate concentrations
near the Sunset Reservoir are associated with a refease from JPL. However, this preliminary modeling
exercise only evaluated flow paths and did not consider sorption. aii:\‘pcrsi{,m biodegradation of chemicals.
nor did it evaluate fate and transport of chemicals originating from the JPL facility.

1.2.2 Remedial Investigation. The RI for on-facility (OU-1) and oft-facility (OU-3) groundwater
at JPL was conducted as part ¢ ot ‘the CERCLA program to identity thc nature and extent of chemicals
groundwater (FWEC, [999). R1 assessed the fate and tansport of chemicals in the groundwater
beneath and adjacent to the !P _facility and provided a baseline risk assessment to evalunte g\pmuu to
chemicals in gr -oundwater to human health and the environment. During the R1, 13 additional well
(including shallow wells and deep multi-port wells) were added to 10 existing wells in the JPL
monitoring network (Figure 1-2). Samples were collected from the 23 wells and analyzed for an
extensive list of chemicals, including: VOCs, semivolatile organic compounds (SYOCs). Title 26 metals.
chromium. lead, arsenic, hexava lcnf “hm nium, total petroleum hyvdrocarbons (TPH), perchlorate, and
water chemistry parameters (i.c.. TDS, anions, and cations). Additionally, groundwater levels were
recorded in shallow and deep \miis (im*n‘ag the RT and hydraulic conductivities of the aquiter were
estimated using slug/bail and vising head tests in individual wells

Data collected during the R1 indicated the pumping of the City of Pasadena and other municipal
production wells appears to %)x‘ an effective barrier to extensive downgradient chemical migration (FWEC,
1999). € onsumm fate and transport simulations were xub\u[ucmix conducted using the transport
model SOLUTE to estimate potential migration of CCl, TCE. and perchlorate from monitoring well
MW-17 if th;, ( ity of Pasadena and other nearby paodumon wells were not in operation. Results
indicated that the production wells would need to be off-line for more than 20 years for migration of these
chemicals at existing levels to be detected above action levels (ALs) in downgradient monitoring well
MW-20. This finding commdicix some recent monitoring data, which has ximwn detections of
perchlorate in MW-20 (Screen 4) that appear to originate from the JPL facility. Therefore, additional
modeling and investigation are warranted,




1.2.3 Raymond Basin Database. The RBMB compiled a database containing information relating
to the municipal production wells in the Raymond Basin (Geoscience. Inc., 2003). The database was not
prepared as part of the NASA-JPL CERCLA Program. The Raymond Basin Database contains historical
information on the following: production well construction details. groundwater chemical concentrations,
groundwater quality data, well-specific production and injection volumes, spreading volumes. and
groundwater-level elevations. These data were used extensively in the evaluation presented i Scetion 3.0
of this work plan.

[.2.4 NASA-JPL Groundwater Monitoring Program. The groundwater MONILOImg program uf
NASA JPL was initiated in 1996 and currently consists of a network of 23 montitoring wells. cach of

which is monitored on either a quarterly or annual basis. 18 wells are located on-facility and 5 wells are
located off-facility (Figure 1-2). Of the 23 wells, ten are relatively shallow conventional wells with a
single screened interval spanning the groundwater table. All of the shallow wells are located on the JP1
facility. The other 13 wells, including all of the off-facility monitoring wells, are relatively deep. multi-
port wells that contain five screened intervals each and a Westbay” multi-port casing system that allows
for simultancous or independent monitoring of different aquifer zones. Data from the NASA-IP]
Groundwater Monitoring Program were used extensively in the evaluation presented in Section 3.0.
1.2.5 JPL Groundwater Modeling Report. A 3-D finite element groundwater model of the
Monk Hill Subarea was developed using FEFLOW (Diersch, 2002) as part of the NASA-IPL: CERCLA
Program. The groundwater model encompasses a 4,560-acre area and consists of four elemental lavers
that are bounded by five nodal slices. The extent of the model domain and the calibrated material
properties for each of the four lavers is discussed in detail in the JPL Growchvater Modeling Report
(NASA.2003). Particle tracking was used to confirm the appropriateness of the simulation results with
regard to the flow directions and gradients in the JPL facility arca. In addition, the report serves Lo
document the results of a multiple well pumping test that was designed to estimate aquifer parameters
within the Monk Hill Subarea. This groundwater model provides enhanced understanding of groundwater
flow near the JPL facility and was used as part of the evaluation presented in Section 3.0,

(e



2.0 BACKGROUND

The study area for the additional investigation described i this Work Plan includes the on-facility (OU-1)
and off-facility (OU-3) groundwater that contains chemicals related to historical activities conducted at
JPL. The term “on-facility” refers to locations within the JPL facility boundaries, and the term ~ofl-
facility” refers to locations outside JPL facility boundaries.

2.1 Municipal Extraction and Injection Wells

Several municipal production wells are located in the vicinity of the JPL facility and are of interest in the
additional investigation. Municipal production wells owned by the City of Pasadena, L incoin Avenue
Water Company (LAWC), Rubio Canvon Land and Water Assoctation (RCLWA). and Las Flores Water
Company are located hydr dLl]lLd Iy downgradient of JPL. and municipal production wells operated by
LLa Cafiada Irrigation District (1.CID) and Valley Water Company (VW) are located hydraulically
upgradient of JPL (Figure 2-1) {s IASA, 2003). Table 2-1 provides a listing of the individual production
wells along with information regarding dates of operation. well construction, and extraction volumes.
Two City of Pasadena production wells (Bangham and Garfield) and two \ WCp ndL tion wells (VWC-
2 and VW(-3) are constructed to serve as extraction and injection wells. bla: 2-2 provides a summary
of the dates of operation and historical injection volumes for these wells. dbl -2 indicates that the two
VWC wells injected over 5.600 acre-ft of water since 1992, and the Bangham amd Gan’i‘icid wells
combined have injected nearly 2.200 acre-ft of water since 1992, During this time period. the four VWC
wells have extracted nearly 12,000 acre-ft and the Bangham and Garfield wells have extracted over
15,000 acre-ft. Although thc extracted volume significantly exceeds the injected volume. the injections
primarily munmi during periods when the surrounding extraction wells were not in operation for several
months prior to and after in guﬁ on.

In the early 1980s, analyses of groundwater from the City of Pasadena water supply wells located in th
Arrovo Seco. near JPL, revealed the presence of VOCs. VOCs also were detected in two LAWC water
supply wells during this timeframe. To ensure the delivery of safe drinking water to its customers, the
City of Pasadena installed a VOC treatment facility for its drinking water wells in the Arroyo Seco
1990 (FWEC, 1999). By 1992, the LAWC also had nstalled a VOC treatment facility to ensure the
delivery of safe drinking water to its customers f\ﬂrccmenls were made with the City of Pasadena and
LAWC for NASA to pay for construction and o pumion of the VOC treatment systems. During the
summer of 2004, NASA funded installation and operation of a perchlorate treatment system for LAWC,
NASA is currently working with the City of Pasadena to install a perchlorate treatment system associated
with the four production wells in the Monk Hill Subarea.

i~

2 Historical Chemical Usage at JPL

Testing of aeronautical equipment at the JPL facility commenced in 1936, To meet its mission objectives,

JPL used various chemicals and materials including a variety of solvents, solid and liquid propellants,
cooling-tower chemicals, and analytical laboratory chenuicals. Many buildings at JPL used seepage
pits/cesspools during the 1940s and 1950s to dispose of liquid and solid materials via mfiltration into
surrounding soil. Some of these seepage pits may have received chlorinated solvents. solid fuel residue
containing perchlorate, and other chemicals that currently arc found in the groundwater. A sewer system
was installed during the mid-1950s, and use of the seepage pits for waste disposal was discontinued
between | 956 and 1961 as buildings were demolished or connected to the sanitary sewer line (Table 2-3)
(Develle, 2003). The seepage pits were backfilled between 1961 and 1963 (Ebasco, 1990). In addition,
an on-facility incinerator and a furnace were constructed in the mid-1950s and 1960s, respectively, for
use in burning propelants (NASA. 1998). Therefore, it is believed that the VOCs and perchlorate



observed in groundwater today are associated with releases that occurred in the 1940s and 19505, Figure
2-2 presents a chronology of early activities at the site. Today, all chemical wastes are either recyeled or
sent off-facility for treatment and disposal at rcgukued facilities.

2.3 Hvdrogeology
The Raymond Basin, where the JPL facility is located. is bordered on the north by the San Gabriel

Mountains, on the west by the 5‘1 Raidd Hills, and on the south and cast by the Raymond Fault. The
Raymond Basin is further divided into three subareas based on differences in groundwater elevations and
flow directions: the Pasadena Subarea, the Santa Anita Subarea. and the Monk Hill Subarea. JPL is
located in the Monk Hill Subarea, which provides an important source of potable groundwater for many
communities in the area including Pasadena. La Cafiada-Flintridge, and Altadena.

he aquifer in the Monk Hill Subarea and the Pasadena Subarea is generally considered to be an
unconfined, or water table, aguiter. However, vertical hydraulic head differences with depth are observed
between screens in deep JPL multi-port monitoring wells located near active production wells, This
mdicates that the aquifer does not exhibit truly u nconﬁncd conditions, due to the presence of relatively
thin, silt-rich layers located throughout the alluvial aquifer that inhibit vertical flow of croundwater, The
aquifer can be divided into four groundwater aquifer zones above the crystalline basement complex.
based to a large extent on how these silt-rich intervals influence the hydraulic heads in the aguifer during
pumping periods at the nearby municipal wells. The primary aquifer zones were identificd based on
geo logic formation maps published bx the California Division of Mines and Geology and the United
tates Geological Survey (USGS). The four aquifer zones in the study area include the upper and lower
sections of the Older Fanglomerate Series (Aquifer Zones 1 and 2, respectively). the Pacoima Formation
(f'\qiéil‘cr Zone 3), and the Saugus Formation (Aquifer Zone 4). A conceptual model of the aquiter zones
and associated silt-rich intervals is shown in Figure 2-3. Tt should be noted that the amount of available
information for delineating zzf]usrc‘ zones significantly decreases with distance from the JPL facility and
Arrovo Seco area (where the JPL monitoring wells are located).

(n the Raymond Basin, groundwater generally flows southerly from areas of rechar g ¢ at the base of the

San Gabriel Mountains to areas of daw wr% along the Raymo ui Fault. A confluence of groundwater

HO\\ regimes occurs within the Monk Hill Subarea where JPL imated. At the western end of the Monk
Hill Subarea (west of JPL) the gr om%dwam flow is pi"cdommaméy to the southeast: and at the castern end

of the Monk Hill Subarea (east of JPL) the groundwater flow is predominantly to the south.

The groundwater flow dircetion and magnitude (hydraulic gradient) beneath the study area are dynamic
In general, natural groundwater flow is across the facility to the southeast. However, the aquifer is

alti eete ed by various natural and anthropogenic influences that include: (1) pumping from ns;«zrby
municipal production wells. (2) groundwater recharge from Arroyo Seco spreading basins, (3) seasonal
and regional groundwater recharge from precipitation (primarily at the mouth of the Arrovo Seco). and
(< regional groundwater flow. The extraction of water from municipal production wells (see Figure 1-2)
has the most significant effect on the natural groundwater flow.

Thc nmmzdwatcr surface has been measured in the JPL monitoring wells at de wt s ranging from approx-
imately 22t (groundwater mound near the mouth of the Arroyo Seco) to 270 ft below ground surface
(basy. ~ l s wide range of depths to groundwater can primarily be contributed to the relatively steep
topography present at the JPL facility and local groundwater mounding. 1t also can be accounted for by
scasonal groundwater recharge from nearby spreading grounds and the extraction of groundwater from
nearby municipal production wells. Based on monitoring data collected since 1996, groundwater
clevations have fluctuated up to 75 ft cach year beneath JPL, primarily as a result of these influences.



Figures 2-4 and 2-5 show generalized groundwater elevation contour maps for January 1998 and January
2002 that were consttucu,d using groundwater elevation data from JPL monitoring wells and selected
municipal production wells within the Monk Hill Subarea. Groundwater elevation data from the
uppermost screen in the JPL multi-port wells were used during construction of the maps. These dates
were chosen because they coincide with comprehensive groundwater monitoring events at NASA JPL.
during which groundwater chemistry parameters were collected. These maps indicate a southeast flow
direction to the west of JPL and a southwest flow direction near the mouth of the Arroyo Seco.
Groundwater flow to the south of JPL is heavily influenced by operation of the municipal pumping wells
and recharge at the Arroyo Seco.

2.4 Groundwater Chemistry

During the RT (FWEC, 1999), groundwater samples collected from JPL monitoring wells and from
municipal production wells were analyzed for major anions (including chloride. sulfate, nitrate, and
alkalinity), major cations (including calcium, magnesium, sodium, potassium, and iron), and TDS. The
results of these analyses were used to evaluate the general chemistry of groundwater. Data were
compiled in Stiff diagrams for a visual categorization of cach water sample. A review of these diagrams
suggest that the majority of groundwater at JPL can be divided into three general types:

Type |: Calcium-bicarbonate groundwater. Groundwater with calcium as the dominant cation
and bicarbonate as the dominant anion. Type | water ﬁppca rs o orignate as raimwater
runoft trom the San Gabriel Mountains and enters the study area through the Arroyo
Seco and the spreading grounds.

Sodium-bicarbonate groundwater. Groundwater with sodium as the dominant cation
and bicarbonate as the dominant anion. Type 2 water is typically found in decper
portions of the aquifer.

[}
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Type 3: Calcium-bicarbonate/chloride/sulfate groundwater. Groundwater with caleium as the
dominant cation and bicarbonate the dominant anion, but with relatively elevated
chloride and sulfate concentrations. This water type consistently has higher fevels of
I'DS than the other two general types

In addition to the general water types listed above, the analytical data suggest that mixing. or blending of
water types, creates “intermediate” water types.

The most common water type at JPL. Type I water (calcium-bicarbonate), was detected primarily in
monitoring and production \,wil\ in and near the mouth of the Arroyo Seco. It appears that Type T water
may originate as rainwater runoff from the San Gabriel Mountains and enter the study area via the Arroyo
Seco and spreading grounds. Type 2 water (sodium bicarbonate) is typically is found in dee eper portions
of the aquifer. Type 2 water. although found deep in the aquifer, is similar to water Type | in that both
have relatively Tow TDS levels. A significant difference between these water types is that sodium is the
predominant cation found in Type 2 water, whereas calcium is the predominant cation in Type T water.
Type 3 water (calcium-bicarbonate/chloride/sulfate) is mnst pn,wk,m in wells located upgradient and to
the west of the JPL facility and is indicative of a mixture of Type | water and Colorado River water
imported by the Metropolitan Water District of Southern (,‘alii‘omia (MWD) (FWEC, 1999). Some Type
3 water also is found downgradient to the south of JPL. This water type differs from Types | and 2 by
having elevated levels of chloride, sulfate. and TDS. A piper diagram showing the distribution of the
three water types is presented in Figure 2-6. Figures 2-7 and 2-8 graphically present groundwater quality
at JPL in January 1998 and January 2001, respectively.
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| 3.0 DATA EVALUATION

Perchlorate detections have been reported in municipal production wells focated throughout the Raymond
Basin, including the wells owned by the City of Pasadena, LAWC, RCWILA. Las Flores Water Company.
VWC and LCID. In addition, perchlorate detections in furthest dow nvmdécm IPL monitoring well, MW-
20, indicate the leading edge of the chemical plume originating at JPL is not currel ntly delineated. NASA
15 pursuing treatment of VOCs and perchlorate in four City of Pasadena wells (Al rroyo, Well 52, Ventura,
and Windsor) and the two LAWC wells (LAWC 3 and LAWC ). In the early 1990s, ugreements were
made with the City of Pasadena and LAWC for NASA to pay for implementation of VOC treatment
systems. Recently, NASA modified the agreement with LAWC to include perchlorate treatment and a
similar modification is being pursued for the four City of Pasadena wells. An initial evaluation of
available data was performed to better determine the extent of Qhﬁ‘ll]fuif\ originating from the JPL facility
and to identify uncertainties that need to be addressed as part of the additional mvestigation {deseribed in
Seetion 4.0 of this work plan).

3.1 Methods of Analysis

Several different methods were used to evaluate the occurrence of VOCs and perchlorate in municipal
production wells, including groundwater chemical concentrations, sroundwater quality parameters,
vadose zone and groundwater modeling, and other methods. A brief explanation of each is provided in
the following sections,

3.1.1  Groundwater Chemical Concentrations. Chemical concentrations reported in groundwater
collected from JPL monitoring wells and municipal production wells were evaluated to determine trends
and the spatial distribution of VOCs and perchlorate.

Ihe VOC's chosen for evaluation include PCE, TCE. and CCLy (each of these VOCUs have been primarily
used as degreasing agents). CCly appears to have a unique association to JPL in the Monk Hill Suba; el
with consistent detections in on- facility monitoring wells (maximum concentration of 208 ng/loin MW-7
i April 2002) and consistent nondetections in upgradient production wells. Historical records indi cate
CCL o was used during ¢ mlv activities at the JPL facility. but was reportedly phased out by the end of the
1950s (NASA, 1998). Therefore, CCly is considered a good tracer for chemicals originating from JPL.

TCE also has been linked to historical activities at JPL; however, it has also been detected in upgradient
wells. Low levels of PCE have been detected in wells located on the 1P facility; although higher levels
observed i upgradient and downgradient production we I~; appear to be associated with sources other
than JPL, such as dry cleaning sites and unsewered areas in La Canada-Fh niridge (FWEC, 19993,
Because these three VOCs have similar characteristics ussoca;«uwd with fate and o ransport i groundwater
(e.g.. retardation factors), higher levels of PCE and/or TCE and the absence of CCL in dow ngradient
municipal production wells s generally indicate a VOC source other than JPL LAFWEC, 1999),

Perchlorate detections throughout the Raymond Basin have necessitated the additional inv estigation
described in this Work Plan. Compared to the fate and [mns;’)mt characteristics of VOCs, perchlorate has
a lower retardation factor, which may result in faster migration in eroundwater. Perchiorate usage has
been linked to the JPL t auEIL\ where testing of 3c,tghl(>£(1tc as a component of solid rocket propeliant
began around 1942 (NASA, 1969). Concentrations of perchlorate as high as 13,300 pg/l (MW-7 in
October’November 2002) have been detected in samples from wells located on the JPL facility. While no
other study has been conducted to determine sources of perchlorate in the Raymond Basin, MWD water
imported from the Colorado River has been linked with perchlorate detections in the upgradient VW(C
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wells (FWEC, 1999). Colorado River water has higher chloride, sulfate, and TDS concentrations (1.¢
Type 3 water quaEiW see Section 2.4) than local water sources (i.e Tvpcs 1 and 2). Therefore,
perchlorate concentrations detected in samples with influences of T\ pe 3 groundwater guality may be
associated with a source other than JPL.

3.1.2 Groundwater Quality. Similar to chemical concentrations, water quality data in
eroundwater samples collected from JPL monitoring wells and municipal production wells were
evaluated to determine trends and the spatial distribution. Each set of data was assigned a water-quality
type consistent with the criteria discussed in Section 2.4, These data were used to make ¢ valuations of the
source of water for the respective sample. Type | and 2 groundwater originate locally and are found
below the JPL facility, whereas Type 3 groundwater is not associated with sources originating from JPL.

3.1.3 Vadose Zone and Groundwater Modeling. As part of this work plan a vadose zone model
was developed to predict migration time for select JPL chemicals of interest through approximately 200
of unsaturated soil to the groundwater table (i.c.. simulating travel from a seepage pit to the groundwater),
The Seasonal Soil Compartment (SESOIL) model (General Sciences Corporation [GSC. 1998) was used
to make the predictions. taking into account site-specitic input parameters. The model incorporated
sorption to allow for the differentiation of chemicals through the use ot a chemical-specitic retardation
factor that is based on the distribution coefficient (Ky). The SESOIL vadose zone model predicted a
minimum travel time through the vadose zone of 7.5 years using conservative estimates oi'siw—spccéﬁc
and chemical-specitic (i.e.. perchlorate) input parameters. By incorporating less conservative estimates of
s0r ;mon in the model for perchlorate (Battelle. in press: Texas Natural Resources Conservation Council
[TNRCC], 2002: Batista. et al., 2003). the estimated travel time could increase by a factor ot 2 or more
{(i.c.. > 15 years).

The JPL groundwater flow model (NASA, 2003). which was constructed using FEFLOW {Dierseh,
2002). was designed to simulate groundwater ‘!ow in the Monk Hill Subarca. The model was used to
conduct particle tracking simulations that illustrate flow paths and provide estimates of advective travel
times from potential chemical release sites to downgradient locations. Additionally. the boundaries of the
JPL groundwater flow model were expanded to create a basin-scale groundwater flow model that
cncompassed the Monk Hill Subarea and a large portion of the Pasadena Subarca. including the wells
near the Sunset Reservoir. Results from the groundwater flow model developed and mmplemented as part
of the Phase 2 First Technical Assessment, Devil's Gate Multi-Use Project (CH2ZM-Hill, 1992) also were
evaluated during the analysis. Results from the vadose zone and groundwater flow models were
combined to estimate chemical travel times from a release near the ground surface (e.g.. seepage pit) to a
downgradient receptor in groundwater. Groundwater modeling results are provided in  Sections 3.2

through 3.4,

3.1.4 Additional Methods. Additional methods of analysis include evaluation of groundwater-
level elevation data, groundwater flux in the basin, and historical data review. whereby federal. state, and
local databases were searched in a comprehensive Environmental Data Resources (EDR) Area Study
Report to identify other potential sources within the study area (see Attachment A).

3.2 Sunset Reservoir Wells

The City of Pasadena wells iocau.d near the Sunset Reservoir include the Sunset, Bangham, Copelin,
Gartield, and Villa (Figure 2-1). Table 3-1 provides a summary of VOC and perchlorate concentrations
that have been detected in the Sunset Reservoir wells and in the most southerly JPL monitoring wells
(MW-19 and MW {)) The data were compiled using information from the Raymond Basin (Geoscience,
2003), the JPL CERCLA Program (NASA, 2003). and DHS (DHS. 2004). Figure 3-1 shows the
concentrations of pcrc} Eomu that have been detected in the Sunsct Reservoir wells.
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In general, the data evaluated for the Sunset Reservoir wells are inconclusive 1 egarding the source of
perchlorate. As such, Section 4.0 describes installation of additional monitori ing wells to better
understand the extent of perchlorate that originated from JPI.,

Chemical Concentrations and Water Quality. PCE and TCE concentrations detected in the Sunset,
Bangham. and Copelin wells are not consistent with a source or iginating from JPL because the
concentrations are signi‘f"icamiv higher than those detected in NASA’s furthest downgradient monitor mng
wells MW-19 and MW-20. The absence of CCly in the Sunset Reservoir wells and in NASA s furthest
downgradient monitoring wells MW-19 and MW-20, with the exception of an isolated detection in
August/September 1996 (0.5 pe/L in MW-19), further support that VOCs from JPL have not migrated to
the Sunset Reservoir wells. However. due to its chemical properties, perchlorate could migrate faster than
VOCs.

Since 1997, perchlorate has consistently been detected in the Sunset Reservoir wells, with maximum
concentrations of 12.8,9.0, 17.4. 27.7, and 7.2 ug/L in the Sunset, Ban ieham, Copelin, Garfield. and ‘v’iH;z
wells. respectively (see Table 3-1 and Figure 3-1). Figures 3-2 throu gh 3-4 show water quality trends
Sunset Reservoir wells, and indicate increasing chloride, sulfate. and TDS values since the car v 19605
Classification of the water quality in these wells indicates a shift from a Type | {Tocal source) o a ikpx 3
water (not associated with JPL). Given this water quality data. it is not possible to determine the source
of perchlorate in the Sunset Reservoir wells.

Sporadic detections have been observed in samples collected from MW-20 (Screen 4) since 1998
associated with (‘fcepc" portions of the aqu‘fca‘ and Type | or 2 water quality (consistent with a source
originating from JPL). Specifically, samples collected from MW-20 {Screen 45 contained perchlorate

concentrations of 20 pg/L, 30 pe/L, 538.5 pe/l., and 124 ;,lg,fi‘ in October/November 1998, April/May
2002, October/November 2002, and April/May 2003, All other sa mples from Screen 4 have shown non-

detect concentrations of perchlorate. Nevertheless, lltx. presence of perchlorate in MW-20 (Screen 4)
indicates that the leading edge of NASA™s plume has traveled beyond this monitoring location and the
extent of the plume is not fully known in this arca and it is not possible to say whether or not it may have
impacted the Sunset wells. As such, NASA is proposing additional wells (see Section 4.0) to help
delineate the leading edge of the perchlorate plume.
Samples collected in Screen 1 of MW-20 (located approximately 2 miles north of the Sunset Reservoir)
have shown low levels of perchlorate since 1997; however, these samples were collected trom locations
i the uppermost hydrostratigraphic laver and were associated with Type 3 water, indicating a source

other than JPL. In MW-19 (Figure 2-1). perch §om{u has not been dum:ui hm Rog/l. hgum 3-5
shows historical perchlorate concentrations in JPL monitoring wells MW-19 and MW-:

Figures 3-6 through 3-11 show a vertical cross section (A-A' } C\Ex wling from the IPL facility to the
(iownﬂradicnt Sunset Reservoir municipal production wells. These figures include concentrations of

PCE, CCL, and perchlorate and indicate water type in moni itoring wells and production wells for years
997 through 2002.

It should be noted that MWD water has been injected into two Sunset Reservoir wells approximately
2,200 acre ft in Bangham and Garfield wells bmen 992 and 1996): however, the ¢ ;Lmntmcs injected
(see Table 2-2) do not appear to be large enough to account for the magnitude and duration of observed

erchlorate concentrations.
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Vadose Zone and Groundwater "W()dm’ing The SESOIL vadose zone model predicted a minimum travel
time through the vadose zone of 7.5 years using conservative estimates (i.e., most rapid transport) of site-
specific and chemical-specitic mput parameters. The basin-scale groundwater model constructed using
FEFLOW was used to simulate flow in the Raymond Basin from the JPL facility to the Sunset Reservorr
wells. This model indicates the advective travel times (i.e.. most conservative) for a particle originating
on the JPL Facility near MW-7 and ca ﬁm@d at the Sunset chc rvoir wells is between 40 and 96 years,
with an average travel time of 70 years. Using these travel times. the estimated release period ranges
between 1899 and 1955 (i.e., 2002 minus [40 to 96 years] minus 7.5 [vadose zone travel nn} with the
average starting prior to prior to 1924, As indicated earlier, the JPL facility did not start testing
perchlorate as a solid rocket propellant until after 1942, 1t should be noted that simulations performed
using the groundwater flow model assume steady state conditions: therefore, recent modifications in
production well operation may result in slightly ditferent travel time estimates.

While particle tracking can be used to estimate groundwater flow paths and conservative travel times, it
does not necessarily indicate that enough perchlorate mass traveled to the Sunset Ruu\(a wowells to result
in the observed concentrations. As indicated in previous reports (FWEC, 1999; NAS, \ 2003). the
production wells in the Monk Hill Subarea have been in operation since the early 1900s dmi provide
effective hydraulic containment of the groundwater originating from the JPL fac. liry. hudmr., the
vadose zone and groundwater modeling efforts provide additional uncertainty regarding the source ot
perchlorate in the Sunset Reservoir,

Other Potential Sources. Although none of the potential sources of chemicals in groundwater identified
in the EDR Study were associated with perchlorate, it should be noted that the study arca only
encompassed the area downgradient of the JPL facility. As stated above, the RT mdicates that mjection ot
Colorado River water (which has been shown to contain perchlorate) in upgradient production wells has
been shown to influence groundwater quality in the Basin (FWEC, 1999). Other potential sources mclude
system leakage at/near the Sunset Reservoir, which receives water h om MWD, or other underdetermined
sourees.

3.3 RCLWA and Las Flores Water Company Wells

RCLWA 7. RCLWA 4, and Las Flores 2 wells (Figure 2-1) are located in the Monk Hill Subarea.
downgradient and approximately 1.200 feet southeast of JPL monitoring well MW-20. A summary of
PCE, TCE, CCly, and perchlorate concentration data f "'m‘ thc RCLWA, Las Flores, and LAWC (provided
tor comparison) wells is presented in Table 3-2. Figur 12 shows the concentrations of perchlorate that
have been detected in the RCLWA and Las Flores Water (,,m’np;my wells.

CCl has not been detected at all and TCE has not been detected at concentrations above maximum
contaminant levels (MCLs) in the RCLWA and Las Flores wells. PCE was detected above its MCL only
in the Las Flores 2 well (the only well associated with a mixture of Type 3 water), at a maximum
concentration 17.2 ug/L. PCE first exceeded its MCL in the Las Flores 2 well in May of 1998 and has
continued to exceed the MCL through the most recent data set, with detections consistently near or above
10 ng/L. The absence of CCly indicates that VOCs from the source area at JPL have not migrated to the
RCLWA or Las Flores Water Company wells. For comparison, CCly and TCE have been detected in the

LAWC 3 and LAWC 5 wells at concentrations above their MCLs. [)m'msz the summer of 2004, NASA
iundu? installation and operation of a perchlorate treatment system for LAWC,

Perchlorate has been detected above at or above 6 pg/L in the RCLWA 4 and Las Flores 2 wells.
Perchlorate has not been detected in the RCLWA 7 well. A summary of groundwater quuiltv information
for the RCLWA and Las Flores Water Company wells is presented in Table 3-3. Groundwater from the



RCLWA 4 well has an average TDS of 371 mg/L. and is consistently classified as Type I water, which
originates locally. Groundwater from the RCLWA 7 well has an average TDS of 276 mg/L. and varies
between Type | and Type 2, which originate locally. Groundwater from Lhc Las Flores 2 well has an
average TDS of 396 mg/L and exhibits a combination of Type | and Type 3 water. indi cating that
groundwater extracted from the well is a mixture ot local and non-local sources.

[solated perchlorate concentrations (as high as 124 pg/L in Screen 4) in JPL mnnimring well MW-20
have been detected in the lower two sereened intervals, characterized by Type 2 groundwater.

Perchlorate concentrations in MW-20 in the uppu most screen have been detected as high as 7.8 pg/'L
and were associated with Type 3 or 1/3 waters. Because the RCLWA and Las Flores wells ave screened
across multiple aquifer zones, the contributions of perchlorate from different zones, represented by the
different screened intervals in MW-20, is uncertain. Figure 3-5 shows the historical concentrations of
perchlorate in MW-20,

Due to the low levels of perchlorate in the RCLWA and Las Flores Water C ompany wells, these
purvevors have not needed to treat for perchlorate (although Las Flores Water C ompany does | have a DHS
approved blending plan for perchlorate). Therefore, installation of an additional monitoris ing w ell cast of
these production wdfs does not appear to be appr opnaic at this time due to the proximity of MW-20 and
the southerly groundwater flow conditions in the area. The data will continue to be mdluaiué closely for
mcreasing perchlorate concentrations, presence of V O( s (particularly CCly). and groundwater quality,

Figures 3-13 through 3-18 are vertical cross-sections along a transcet (B-B) extending from the JPI
tactlity to the RCLWA and Las Flores Water ('(nnpznw wells. Figures 3-19 through 3-24 are cross-
sections along transect (C-C') extending from LCID and VWC wells to the RCLWA and Las Flores
Water Company wells. Each of these cross sections shows CCly, PCE. and perchlorate concentrations in
addition to water quality and groundwater level information.

3.4 VWC/LCID Wells

Six municipal )mdudmn wells are located upgradient of the JPL Facility. including wells VWC |
through VWC 4, LCID 1, and LCID 6 (Figure 2-1). In addition to their extraction capability, production
wells VWC-2 and \"\\x"(",‘—} were constructed to %uucti(m as injection wells and inject MWD water. A
summary of PCE, TCE, CCly, and perchlorate concentration data for these wells is presented in Table 3-4,
which also includes information from two JPL monitoring wells (MW-14 and MW-6) that are located
between the NASA facility and the production wells, and JPL monitoring well MW-7. which is located in
the suspected JPL source area. A summary of groundwater quality information for these wells is
presented i Table 3-5

Elevated PCE and TCE in the VWC production wells and the absence of CCIL (with the exception of an
isolated detection of 0.6 pg/l in ;)mdm ion well VWC 4), indicate a VOC source otl er than JPL. PCL
detections have been attributed to unsewered arcas in La Canada-Flintridge. where PCE was evide ntially
used as @ septic system cleaner, and several dry cleaner sites. Figures 3-23 through 3-30 show CCL, PCE
and perchlorate concentrations and water quality data along a transect (D-1)) from the NASA faci Em to

the upgradient production wells VWC wells to the downgradient production wells for vears 1997 through
2002,

Perchlorate concentrations in the VWC wells have been attributed to injection of MWD Colorado River
water (FWEC, 1999). Groundwater samples trom the \/W(‘ wells (two of which have historically
injected € olorado River water) have an average TDS of over 600 mg/L and are consistently classified as
Fype 173 or Type 3, indicating that it does not originate locally. Groundwater from the LCID wells,



which are upgradient of the VWC wells, has an average TDS of under 420 mg/L. and varies between Type
[ and Type 173, which indicates that it is primarily rainwater runoff with minor contributions from
Colorado River water. Figures 2-7 and 2-8 show water quality distribution throughout the northern
portion of the Monk Hill Subarea, including the NASA facility. for January 1998 and January 2001
respectively. These figures illustrate the transition from Type I to Type 3 waters between the NASA
facility and the VWC and LCID production wells.

Groundwater elevation data (Figures 2-4 and 2-5) and groundwater flow modeling also support a
chemical source other than JPL in the VWC and LCID wells. The simulations indicate that groundwater
flows to the southeast in accordance with the regional flow in the Monk Hill Subarea and that particles
released in the vicinity of the suspected source area at JPL would not migrate to the VWC and LCID
wells. Additionally, the width of the Monk Hill Subarea narrows and the basc of the alluvial aguiter (i.c.
top of bedrock) increases in elevation toward the northwest, as indicated in Figures 3-25 through 3-30.
These two characteristics inhibit the ability of the groundwater to tflow from the JPL Factlity toward the
VWC wells due to the reduction in aquifer storage capacity and further support a southeasterly flow
direction.

3.5 Summary and Conclusions

Table 3-6 summarizes the results from the data evaluation as they relate to the Sunset Reservorr,

RCLWA. Las Flores, VWC. and LCID wells. The data indicate the following:

o The VOCs and perchlorate in the YWC and LCID wells do not appear to originate from the JPL
Facility. This conclusion is supported by elevated levels of PCE and TCE and the absence of
CCl. groundwater-level elevation data, water quality data showing significant Type 3
characteristics, and groundwater modeling.

The VOCs in the Las Flores Water Company well do not appear to originate from the JPL
Facility due to elevated PCE and the absence of CCli. The origin of perchlorate concentrations in
the Las Flores Water Company well is uncertain. Although there is Type 3 water characteristics
present (indicating a source other than JPL). samples collected from the deeper screens of MW-
20 (located 1,200 feet upgradient) have shown elevated perchlorate concentrations that appear to
originate from JPL.

o The VOCs in the RCLWA wells do not appear to originate from the JPL Facility due to the
absence of CCly. However, the perchlorate detections in RCLWA 4 appear to originate from the
JPL facility due to the presence of Type | water quality characteristics and the proximity to MW-
20, which has perchlorate concentrations in samples from deeper sereens that appear to originate
at JPL.

The VOCs in the Sunset Reservoir wells do not appear to originate from the JPL Facility due to
clevated PCE and TCE, and the absence of CCly. However. the origin of perchlorate
concentrations in the Sunset Reservoir wells is uncertain. The presence of Type 3 water
characteristics and the results of groundwater modeling indicate a source other than JPL.
However, the leading edge of perchlorate plume is not delineated (i.c.. samples collected from the
deeper screens of the furthest downgradient monitoring well, MW-20, have shown elevated
perchlorate concentrations that appear to originate from JPL) and the Sunset Reservoir wells are
hydraulically downgradient of the JPL Facility. Even though these wells are hydraulically
downgradient of JPL, it is not clear whether the source is JPL due to travel time estimates and
hydraulic containment by production wells in the Monk Hill Subarea. Additional investigation is
warranted.




3.6

Recommendations

Due to the uncertainty associated with the origin of perchlorate in the Las Flores Water Company well
and the Sunset Reservoir wells, NASA recommends the following:

)

Continued monitoring of the RCLWA and Las Flores Water Company wells. [nstallation of an
additional monitoring well east of these production wells does not appear to be appropriate at this
time due to the proximity of MW-20 and the southerly groundwater flow conditions in the area.
The data should be evaluated closely for increasing perchlorate concentrations. presence of VOCs
(particularly CCly), and groundwater quality.

Installation of additional multi-port monitoring wells south of MW-20 and near the Sunset
Reservoir wells. These wells are recommended to help define the leading edge of the perchlorate
plume and to help understand the relationship between water quality and perchlorate
concentrations near the Sunset Reservoir,

Collection of soil samples to better define aquifer characteristics, including bulk density. effective
porosity. hydraulic conductivity, and fraction organic carbon. Column tests on soil samples are
recommended to determine site-specific sorption coefficient (Kys) for perchlorate. Estimation of
these parameters will provide a better understanding of site-specific and chemical-specific
characteristics that can be incorporated into groundwater modeling simulations. A work plan is
provided as Appendix C.



4.0 ADDITIONAL INVESTIGATION

Additional investigation is proposed to delineate the leading edge of the perchlorate plume originating
from the JPL Facility and to improve the understanding of the relationship between water quality and
perchlorate concentrations near the Sunset Reservoir. The additional investigation includes mstallation of
two multi-port monitoring wells and collection of monitoring data trom these wells.

Multi-port wells are recommended due to the thickness of the aquifer in the area of interest and the
presence of stratification within the aquifer. Well locations were selected in coordination with the City of
Pasadena. To the extent possible, well locations were sited within City of Pasadena property to facilitate
case of access and minimize impact to private property and public right-of-way (e.g., streets. cte). Upon
installation and development of the proposed wells, an initial round of groundwater monitoring will be
conducted to provide a baseline understanding of hydrogeologic conditions in the vicinity of these wells.
Monitoring data will consist of chemical concentrations, water quality parameters, and groundwater-level
elevations. Data from the multi-port screens will be used to develop a vertical profile of the groundwater
conditions. Groundwater monitoring and data collection will be conducted in accordance with the
Sampling and Analysis Plan (SAP) provided in Appendix A. Following the initial sampling cvent.
subsequent sampling events will be conducted as part of the existing JPL groundwater monitoring
program conducted by NASA. All field activities at the site will be conducted according to the
procedures outlined in the Site Health and Safety Plan (SHSP) (Appendix B).

In addition, an attempt will be made to collect one saturated and one unsaturated sotl sample from cach
location for analysis of several physical parameters, including bulk density, eftective porosity, horizontal
and vertical hydraulic conductivity, and fraction organic carbon. In addition, collection of samples for
column tests will be performed in an effort to determine site-specific sorption coefficient (Kys) for
perchlorate. The sample collection efforts are deseribed in this Work Plan: however. a separate Work
Plan has been prepared to discuss the column tests to determine perchlorate sorption coefficient

{(Appendix O).
4.1 Schedule

A proposed schedule for installation of the additional monitoring wells is presented in Table 4-1, and
includes a timeframe for logistic coordination and field work. The proposed start date and subscquent
milestones will be contingent upon modification of the Use Agreement and Right-of-Entiy for
Environmental Actions between the City of Pasadena and NASA,

4.2 Logistics Coordination

To ensure the successful planning, installation, construction, and monitoring of the proposed multi-port
wells. this project will require coordination with all parties to the FFA, including NASA, U.S. EPA,
DTSC. and the RWQCB Los Angeles Region, as well as the City of Pasadena and the RBMB. NASA

has already mitiated coordination with the City of Pasadena associated with well Tocation and property
access. A brief description of specific coordination activities associated with the City of Pasadena and the
RBMB ts provided below.

4.2.1 City of Pasadena. Proposed well locations are within City of Pasadena property and were
selected in coordination with City of Pasadena Pasadena Water and Power (PWP) personnel. Therefore,
close coordination of well installation and sampling activities will be required between NASA and the
City of Pasadena. Use of portions of some City of Pasadena roads will potentially be disrupted, but the



traffic can likely be accommodated through usual traffic control methods. In general, coordination
activities associated with the City of Pasadena for this project will include the following:

o Falization of the Use Agreement and Right-of-Entry for Emvironmental Actions between the
City of Pasadena and NASA for access to well sites for project personnel, equipment, and
vehicles during field related activities.

e Completion of appropriate City of Pasadena Department of Public Works and Department of
Planning boring and construction approvals (including public notification requirements and
trattic control plans).

e Utility map review and underground utility locating and clearances.

¢ Seclection of locations for placement of construction equipment and support facilities
including a temporary storage area for supplies and investigation-derived waste (1IDW) at
each proposed well site.

*  Coordination of drilling, well construction, waste disposal, surveving. and eroundwater
sampling tield schedules.

Prior to and during monitoring well installation on City-owned land, NASA will comply with all of the
requirements in the Use dgreement and Right-of-Eutey for Environmental Actions. NASA will submit to
PWP a tirm schedule of commitment two weeks prior to commencing with the well construction to
coordinate with PWP inspections and planning.

4.2.2 RBMB. The RBMB oversees implementation of the adjudication provisions of the Raymond
Basin Judgment. NASA will obtain written authorization trom the Raymond Basin Watermaster for
constructing and operating the proposed monitoring wells. Because well construction and development
require groundwater extraction, the RBMB will be notified of estimated and actual extracted groundwater
quantities betore and after well construction.

4.3 Well Locations

Selection of the )mposcd additional monitoring well Tocations was based on groundwater analytical data
tfrom existing wells, known groundwater tlow patterns in the OU-3 area, and available property. Two
proposed monitoring well locations have been identified. each of which is located on property owned by
the City of Pasadena. The first proposed location is downgradient of IPL monitoring well MW-20
(NASA’s furthest downgradient monitoring well) on Montana Street (see Figure 4-1). The well is focated
between NASA's two most downgradient monitoring wells and Em Sunset Reservoir wells. An alternate
location is proposed on Pasadena Unificd School District (PUSD) property. just south of the Montana
Street Jocation (see Figure 4-1). The exact location of the proposed monitoring well has vet to be

finalized. and will be based upon the imult\ of meetings with the drillers, a subsurface utility survey, and
discussions with the City of Pasadena and PUSD. Data collected from this well w l[i serve primarily to
evaluate the downgradient extent of chemical that originate from the JPL facility. The well will be
completed with depth-discrete monitoring points (see Section 4.4), so that vertical profiling of the aquiter
can be performed to correlate depth with water quality and chemical concentrations.

The second proposed location is slightly upgradient of the City of Pasadena Sunset Reservoir area
Bangham and Copelin wells (see Figure 2-3), in the northwest corner of the City’s Yards complex. which
encompasses both the Sunset Reservoir and three production wells, and near the intersection of Hammond
Street and the Foothill Freeway (Figure 4-1). This monitoring well will be located north of the Sunset
Reservoir and south of the tirst proposed location. The Sunset Reservoir wells are currently iactive, but
the proposed Jocation is approximately 1,000 i upgradient of the closest well. Data 1 collected from this



well will serve primarily to better understand the occurrence of perchlorate in the vicinity of the Sunset
Reservoir area. The well will be completed with depth-discrete monitoring points (sce Section 4.4), so
that vertical profiling of the aquifer can be performed to correlate depth with water quality and chemical
concentrations.

Additional locations in OU-3 may be necessary depending on the groundwater sampling results from the
two proposed wells. 1f the monitoring results necessitate additional locations, a letier report will be
submitted as an addendum to this document. The letter report will document the rationale behind
additional monitoring wells and the proposed location of these wells.

4.4 Well Construction

The tollowing sections describe the well installation activities that will be performed as part of this
additional investigation. These activities include permitting. geophysical surveying. deep multi-port well
installation. and 1IDW treatment and disposal. Additional assessment activities are similar in scope 1o
those performed as part of NASA's regulator approved Work Plan for Performing a Remedial
Investigation/Feasibility Study at NASA JPL (Ebasco, 1993).

4.4.1 Well Permit Requirements. The proposed monitoring wells are located within the OU-3.
As a CERCLA site, the activities conducted as part of this additional assessment are only subject to
substantive requirements and not procedural or administrative requirements such as permits. Under
CERCLA 8 121(e)(1) and 40 Code of Federal Regulations (CFR) § 300.400(e). no Federal, State. or local
permit is required for this additional R1. provided that the action is selected and carried out in compliance
with CERCLA. This applies to all permits, including environmental and building permits.

Although permits are not required, NASA will comply with the substantive permitting requirements asso-
ciated with monitoring well installation. This includes permitting requirements associated with the Los
Angeles County Department of Environmental Health (DEH), City of Pasadena Building Department,
RWOQCB Los Angeles region, and the California Department of Water Resources (DWR) Southern
District. NASA will coordinate with each agency on installation of additional monitoring wells.

4.4.2 Pre-Drilling Activities. Prior to beginning drilling, all available utility maps will be
reviewed. To the extent possible, well locations will be strategically sited in the vicinity of the proposed
location 1o avoid existing utilities. [n addition, prior to performing any subsurface activities, the well
focations will be scanned for underground utilities using geophysical methods. The utility-locating
contractor will employ several methods, including ground-penetrating radar (GPR). magnetometer,
magnetic gradiometer. and/or electromagnetic imaging (EM). As required by California State Taw.,
Underground Services Alert (USA) will be notified of the planned drilling activities. USA1s a
communication center that provides notice to utility owners that may potentially have underground
utilities within the proposed well sites. USA requires notification a minimum of 48 hours prior to
conducting any underground excavation. Following map review, geophysical utility focating, and USA
clearance. the surface of the ground will be clearly marked where underground utilities are discovered.
Drilling locations will be selected to avoid impact to existing utilities. Prior to the initiation of drilling
activities, the drilling contractor will attempt to hand auger a pilot hole to a depth of approximately 5 1t
bgs at each proposed well location to ensure that no underground utilities or obstructions are present.
4.4.3 Deep Multi-Port Well Installation. Similar to the existing JPL multi-port monitoring wells.
the proposed monitoring wells have been designed to include five depth discrete monitoring points within
one well casing, and will be equipped with the Westbay Instruments Lid. Multi-port casing monitoring
system. Both new wells will be drilled to the top of the crystalline bedrock. Based on boring logs from
nearby wells (e.g.. Sunset Well and MW-20), it is anticipated that the proposed wells will extend to
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depths of approximately 700 to 1,000 ft. This design may be amended in the field if site-specific
conditions warrant a modified construction.

The remainder of this section includes a brief description of the drilling method. well construction details.
well development procedures, and the multi-port casing system installation procedures. A detailed
description of these procedures can be found in NASA’s regulator approved Work Plan Jor Performing o
Remedial Investigarion/Feasibility Stucdh at NASA JPL (Fbasco, 1993).

4.4.3.1 [)rilling Method. Each groundwater monitoring well will be drilled to the required depth
below ground surface using a 12.25-inch outside diameter (O.D.) mud-rotary drill ling bit. Approximately
20 ft of steel conductor casing will be set at the surface of cach borehole to maintain the near surface
integrity. The conductor casing will be removed after the well is constructed and all backfill materials
have been placed. During drilling and well construction. drill cuttings will be separated from the drillir ng
mud using a mud shaker. The separated mud is recycled into the drilling process and the cuttings are
stored ina roll-off bin. Additional details regarding containerization and disposal of TDW are provided in
Section 4.4.3.6

All drilling equipment and materials including drilling bits and pipes. drilling mud. and backfill materials
will be either new or cleaned in the field using a high pressure steam cleaner. Clean, imported water or
water supplied from a nearby clean water source (e.g.. water spigot) will be used during drilli ing and well
construction activities. Prior to use, a water sample will be co! cc[c:d from each water source. The water
sample will be analyzed for perchlorate and VOCs using U.S. EPA-approved methods.

During drilling. soil samples will be collected for lithologic logging purposes and then disposed of with
the soil cuttings. Soil samples will be logged using the Unified Soil Classification Svstem (USCS). Sotl
boring logs will be incorporated into a bound field notebook. The tield notebook will be used to
document all sampling activities. These notebooks will be maintained as permanent records. A minimum
of one saturated and one unsaturated soil sample will be collected from cach monitorii ng well for use n
determining selected physical parameters, such as hydraulic conductivity, porosity, and bulk density. In
order to collect these samples, the downhole drilling equipment will be tripped so that soil sampling
equipment can be inserted down the well for sample collection. A modified split-spoon sampler attached
to a 300-pound hammer will be used to collect undisturbed soil samples that will be used for analvsis of
; dhysical parameters and in column studies for determining chemical- spectfic transport parameters. The
Irilling method described above is a standard method for installation of environmental monitori ing wells,
( ross-cont: amination bx,m een &(gUlfu layers will bc mmmnicd *mg use il ssw dl ling mud s of a Limum
activities. Addmom (Eurm“ well construction and du dopmun to th\, extent pu\\ ible, the d !
mud will eventually hsv completely removed from the well.

Detailed descriptions of the mud rotary drill process and ficld documentation procedure are provided in
NASATs regulator approved Work Plan for Performing o Remedial Investication/Feasibiline Study ai
NASA JPL (Ebasco, 1993).

4.4.3.2 Well Construction. The total depth of each well will be determined by the on-site geologist
based on the depth tmi crystalline bedrock is encountered. Based on the lithology defined by similar
wells in the area, it is assumed that the wells will be advanced to a pproximately 700 to 1000 f1

Well construction will satisfy the requirements of the California DWR, Water Well Standards. Bulletin
4-90. Supplement to Bulletin 74-81. The initial well design will be based on the de sign of other deep
multi-port wells located in the vicinity (e.g., MW-19 and MW-20). The outer well casing will consist of

scetions of 4-inch-diameter low carbon steel blank casing and five, 10-ft-long. 4-inch-diameter. stainless




steel wire-wrap screens with 0.010-inch slots welded together. Lach section of screen and blank casing
will be measured and steam cleaned before being lowered into the boring. The proposed screen depths
will initially be chosen based on lithologic information from existing production and monitoring wells
and existing groundwater level data. However, field changes to the proposed screen depths may oceur as
a result of information collected from lithologic logging during drilling and geophysical logging (sece
Section 4.4.3.3). All bentonite seals and sand packs will be tremied into place. The sand packs will
consist of No. 2 silica sand. A grout pump will be used to circulate drilling fluid out of the hole and to
pump backfill materials into the boring. The backfill materials will include sand. a bentonite sealing
mixture consisting of sand and bentonite, and Volclay grout or equivalent. A locking monument cover or
a traffic box will be installed at the well after the grout has set. Concrete will be used to secure the
monument cover or traffic box in place. Well design may be modified in the tield based on site-specific
conditions.

Additional details regarding well construction can be found in NASA™s regulator approved Work Plan for
Performing a Remedial Investigation/FFeasibility Study at NASA JPL (Ebasco, 1993).

4.4.3.3 Geophysical Logging. Upon completion ot the drilling. the wells will be logged i the open
borehole using geophysical methods to assist the identification of well screen depths. borehole lithologies.
walter-bearing intervals, and stratigraphic correlation with existing JPL monitoring wells. During the
geophysical logging. the sides of the open borehole will be held in place by the viscosity of the drill mud.

which will remain in place throughout the process. To accurately interpret results from the logging, the
properties of the drilling mud will be subtracted out during analysis of the data. Proposed geophysical
methods include natural gamma radiation. electrical resistivity (R/SP), guard resistivity, and caliper

surveying.

4.4.3.4 Multi-Port Casing System Installation. The multi-port casing will be provided and installed
by certified technical representatives of Westbay Instruments, Inc. The multi-port casing will arrive on-
site. pre-cleaned in factory packaging and will be installed by hand within the previously installed well
casing. The multi-port equipment consists of 1.3~ inch-diameter schedule 80 polyviny! chloride (PV()
blank casing, PVC couplings used to connect various casing components, PV measurcment-port
couplings, PVC pumping-port couplings. and nitrile rubber inflatable packers. The measurement ports
are installed to allow access to the aquifer for well purging and hydraulic conductivity testing. The
pumping-ports are installed to allow access to the aquifer for pressure measurements and water sampling
and the packers are used to seal the annulus between the measurement and pumping ports at each
screened interval.

During well construction and casing installation, cross contamination will be minimized through the
placement of a bentonite seal between each screened interval. Each screened interval will be developed
independently. Once the development is complete. the outer casing will be purged free of waler.

Additional details regarding the multi-port casing system installation. testing, and well development can
be found in NASA's regulator approved Work Plan for Performing a Remedial Investigation/Feasibiliry
Studv at NASA JPL (Ebasco., 1993).

4.4.3.5 Well Development Procedures. Tach monitoring well will be developed within 24 hours
after being installed. Well development will include an initial period ot surging followed by over-
pumping. Development will be considered complete when the pH, conductivity, temperature, and
turbidity measurements reach stability (when two successive measurements collected 3 minutes apart are
within approximately 10% of each other). Following development the interior of the steel well casing
will be video logged to evaluate the efficacy of the initial development. Based on the results of the video
log additional development may be conducted. Field notes collected during well development will be
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recorded on a well development log. Well development activities will be conducted in accordance with
NASA’s regulator approved Work Plan for Performing a Remedial Investigation/Feasibility Study at
VAS4 JPL (Ebasco, 1993).

4.4.3.6 IDW Generation, Treatment, and Disposal. The primary wastes generated from
implementing this additional assessment Work Plan include drill cuttings’mud, well development water.
monitoring well purge water, and decontamination rinse water. The amount of waste generated will vary
based on actual field operations. Waste samples will be analyzed for the medium-specific parameters
presented on Table 4-2. 1t possible, development water will be stored in approved containers at each site
until IDW disposal activities can be coordinated. Otherwise, IDW will be moved onto the JPL site and
stored until appropriate disposal is arranged. Based on the abm'amrv resulrs, Ehc waste will be classifie 'i

as hazardous or nonhazardous waste in accordance with the Code of &.dual Regulations (40 CFR 261,
10 261.33 and 261.21 to 261.24) and hc California Code of Regulations (22 CC ! . Battelle will prepare
all required waste profiles and manifests for the waste. An appropriate U % EPA-certified waste disposal

facility will be selected and a licensed transporter will haul the waste off-site for d isposal. All waste
transported off-site will be accompanied by the appropriate hazardous or nonhazar iom waste manifest,
signed by a NASA authorized representative. The disposal of waste will be in accordance with tederal,
state, and local laws, regulations, and instructions.

4.5 Monitoring Frequency and Analyses

Following the installation and development of the steel well casing, cach of the screened intervals will be
isolated using K-packers then purged and sampled. These sample analytical results will be used as
bascline data for comparison with subsequent analytical data collected tollowing the multi-port casing
mstallation (i.e., purge and sample versus no purge sampling). Additionally, to evaluate flow conditions
in the well prior to the installation of the multi-port casing system, a spinner log will be run under static
conditions.

Following the installation of the multi-port casing system, the newly installed monitoring wells will be
mitially sampled from each interval following the development of the multi-port casing system
(Westbay). Following the initial well sampling, these wells will be added to the JPL monitoring program.
and monitoring will occur on a quarterly schedule. During the initial monitoring events. groundwate
samples will be collected and analyzed for VOCs (including 1.2,3-trichloropropane). SVOCs, pere 1[0 ‘ate.
water quality parameters, z-nitrosodimethylamine (NDMA), and | 4-dioxane. The method detection
limits (MDLs) for these analytes are listed in Appendix A, The analysis frequency for selected
parameters (i.e., SVOCs and water quality parameters) may be reduced atter the initial vear of monitoring
it warranted by the historical results. Groundwater samples will be transported under chain-of-custody to
a Calitornia approved analytical laboratory,

A comprehensive quality assurance/quality control (QA/QC) plan for groundwater monitoring has been
established and is described in detail in the SAP (Appendix A). O \ can be described as an mtegrated
system of activities in the arca of quality plmmmm assessment. and improvement to provide the project
with a measurable assurance that the established standards of quality are met. QC cheeks, including both
ficld and laboratory, are the specific operational techniques and activities used to fulfill the QA require-
ments. Proper sample acquisition and handling procedures are necessary to ensure the integrity of the
analytical ri:s'uit% All procedures will be followed in both the field and the laboratory. The types and
quantities of field QC sarmlcs will be collected as oilmxs field duplicates (10%), equipment rinsate
(1 per day), trip blank (1 per cooler), and field blank (1 per day). Laboratory QC, including laboratory
blank samples, matrix %pik >/matrix spike dupllcatc (MS/MSD) samples. and laboratory control samples
(LCSs), will be collected at a frequency of 5% of the total number of samples.
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4.6 Reporting

The results of the multi-port monitoring well installation portion of the OU-3 additional investigation will
be submitted in a technical memorandum following well completion and initial monitoring within 60 days
after completion of the investigation. Results from subsequent monitoring will be included in
deliverables associated with the JPL quarterly monitoring program. NASA will report sampling results to
PWP in accordance with the Use Agrecment and Right-of-Entry for Environmental Actions.
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Technical Memorandum

Third Quarter 2014 Groundwater Monitoring Summary
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Jet Propulsion Laboratory, Pasadena, California
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This technical memorandum summarizes the results of the third quarter 2014 groundwater sampling,
event completed as part of the groundwater monitoring program at the National Aeronautics and Space
Administration (NASA) Jet Propulsion Laboratory (JPL). The third quarter 2014 groundwater sampling,
event was conducted from July 25 through August 8, 2014,

INTRODUCTION

During the third quarter 2014 sampling event, groundwater samples were collected from 23 JPL moni-
toring wells (MWs), both on and off facility, and analyzed for volatile organic compounds (VOCs),
total chromium, hexavalent chromium [Cr(VI1)], and perchlorate. Figure T shows the locations of the
groundwater monitoring wells.

Groundwater samples were shipped to BC Laboratories, Inc., in Bakersfield, CA for chemical analvsis. BC

procedures and sample analyses were conducted in accordance with the approved Work Plan for
Perforning a Renedial lnoestigation/Feasibility Study.t No reported data were rejected for noncompliance
with method requirements during the course of validation and no reported data were deemed unusable.

Fable T summarizes analytical results for VOCs and perchlorate and Table 2 summarizes analvtical results
for metals during the most recent five quarters. Table 3 summarizes VOC and perchlorate concentrations
in production wells focated near the JPL facility during the most recent five quarters. No tentatively
identitied compounds (TICs) were detected in the samples collected during the third quarter of 2014,

Figures summarizing the results from the third quarter 2014 sampling event are included in this technical
memorandum. Figure 2 shows the lateral extent of carbon tetrachloride concentrations in groundwater
and Figure 3 provides a cross section detailing the horizontal and vertical extent of carbon tetrachloride.
Figure 4 shows the lateral extent of perchlorate concentrations in groundwater, and Figure 5 provides a
cross section detailing the horizontal and vertical extent of perchlorate in groundwater. Figure 6 shows
the lateral extent of tetrachlorocthene (PCE) concentrations in groundwater. Figure 7 shows the lateral
extent of trichloroethene (TCE) concentrations in groundwater. Figure 8 shows groundwater elevation
contours and groundwater flow directions.

Ihe groundwater monitoring wells have been grouped into four categories:
e On facility source area wells (MW-7, MW-13, MW-16, and MW-24);
«  Other on facility wells (MW-6, MW-8, MW-11, MW-22, and MW-23);
»  Perimeter off facility wells (MW-1, MW-3, MW-4, MW-5, MW-9, MW-10, MW-12, MW-14, and
MW-15 [MW-1 and MW-9 were not sampled during the third quarter 2014]); and
«  Off facility wells (MW-17, MW-18, MW-19, MW-20, MW-21, MW-25, and MW-26).

Fbasco, 1993, Hork Plan for Pertorming a Remedial Investigeaiion/Feasibiline Suhv, National Acronautics and Space Administration Jet Propulsion
Laboratory, Pasadena. California. December, 06/01/201 5



Well MW-2 has not been sampled during the eroundwater monitoring program since it was replaced with
well MW-14

ON FACILITY SOURCE AREA WELLS

On facility source area wells consist of wells that have historically contained the highest concentration of
site- wlaicd chemicals Tl11s Umup of wells is located within the JPL facil ity (on facility) and consists of
monitoring wells M‘v 7, MW-13, MW-16, and MW-24. (Note: grab samples were collected with a
disposable bailer at M\’\w ;\1\\’ 13, and MW-T6 due to insufficient water available to use the dedicated
pumps to purge the wells))

The source area treatment system has been operating since 2005 and addresses groundwater bencath
the JPL facility that has historically contained the highest concentrations of perchlorate and VOCs (i.c.,
the source area). Operation of the source area treatment system appears to have resulted in a
significant reduction of chemicals of interest in wells MW-7, MW-16, and MW-24, which are located
within the treatment zone. Additional details regarding chemical concentrations in these wells are
presented below.

PERCHLORATE ANALYTICAL RESULTS

¢ During the third quarter 2014 sampling event, concentrations of perchlorate in excess of the
state maximum contaminant level (MCL) (6.0 micrograms per liter [ug/L]) were reported |
samples collected from wells MW-13 (160 pg/L) ) and MW-24 (‘vuocn 216.0ng/L »{) No nthu
perchlorate detections occurred in the on-facility source area wells during the third quarter
2014.

» Perchlorate concentrations decreased from their respective last sampling event to the thm"
quarter 2014 in MW-7 (5.3 g/ L to non-detect with a reporting limit of 4.0 pg /Ly, MW-13 (200

ng/Lto160 ng/L) and ?\1‘;\ 24 (Screens 1 [45.0 pg/ L to non-detect] and 2 [8.5 1g/L to b‘(}

ng/LD.

* Perchlorate concentrations in MW-7, MW-16 and MW-24 (Screens 1 and 3) were non-detect
during the third quarter 2014, with a reporting limit of 4.0 ug/L.

VOC ANALYTICAL RESULTS

» Carbon tetrachloride was not detected in any of the on facility source arca wells during the
third quarter 2014 with a reporting limit of 0.5 pg/I

¢ During the third quarter 2014, TCE was detected below the state and federal MCL of 3.0 ng /1L
at an estimated concentration in MW-13 (0.2] ng/L [estimated values indicated \wih 'J’ D.

e During ilw third quarter 2014, PCE was detected below the state and federal MCL of 5.0 pg /1
in MW-13 (1.7 g /L) and MW-24 (Screens 2 [0.2] ng/L] and 3 [0.1] ng/L]).

OTHER NOTABLE ANALYTICAL RESULTS

* During the third quarter 2014, Cr(VI)? was detected below the state MCL of 10.0 pg/L in MW-
16 (2.0 ng/L)y and MW-24 (Screen 2 [2.0 pg/L]).

“On July 1, 2014, the State Water Resources Control Board (CalEPA) adopted an MCL for Co(Vh of 10.0 ng L.
See hittprwwwowaderboards.caugoy drinking water cortic deinkingwater/Chrominmeé shmi,



¢ During the third quarter 2014, total chromium was detected z*sbnvo the state MCL ot 50.0 pug/L
in wells MW-7 (9,100 pg/ L), MW-13 (51,000 pg/L) and MW-16 (2,900 ng/L). Total chromium
was also detected below the state MCL of 50.0 ng/L in MW-24 (F:; reens 1601 pe/Lland 2 [1.7]
ug/L]). The total chromium 4}0{@@;0;15 in MW-7(9,100), MW-13 (51,000 pg/L) and MW-16
(2,900 pg/ L) arc abnormally high and correlate with the sample collection method in which
grab samples were collected with a disposable bailer due to insufficient water for purging,
(associated with the drought in California). This collection method vielded results that are not
representative of aquifer conditions. It is reccommended for future sampling events that metals
analysis is not performed on the shallow standpipe wells when there is insufficient water for
purging.

OTHER ON FACILITY WELLS

This well group consists of monitoring wells MW-6, MW-8, MW-11, MW-22, and MW-23. These wells are
located on the JPL facility but outside the source area.

PERCHLORATE ANALYTICAL RESULTS

e During the third quarter 2014, perchlorate was detected in MW-6 (3.8] g /L), MW-8 (180
pg/ L), MW-22 (Screens 1 [3.2] ug/Lland 3 [2.7] ng/L]y and MW-23 (Screens 1 [3.8] ng/L], 2
[44 ug/Lland 3 [3.9] ng/L]); however, only the detection of 180 pg/L in MW-8 is above the
state MCL of 6.0 ug/L.

¢ Perchlorate concentrations increased from their respective last sampling date to the third
quarter 2014 in MW-6 (7 7l ng/Lto 3.8 ug/L), MW-8 (47.0 ng/L to 180 pug/L), MW-22 (Screen
1{3.0] ng/Lto 3.2] ng/L]) fmd MW-23 (S(wom T[2.6] ng/Lto3.8) ng/Liand 3{3.0] ng/L to
3.91ug/L]).

e Perchlorate concentrations decreased slightly from their respective last sampling event to the
third quarter 2014 in MW-22 (Screens 2 [2.9] ug/L to non-detect] and 3 [2.8] ng/L to 2.7] ng/1L])
and MW-23 (Screen 2 [4.7 ng/L to 4.4 ug/LJ).

¢ During the third quarter 2014, perchlorate was not detected in MW-11 (Screens 1 through 4)
and MW-22 (Screen 2) with a reporting limit of 4.0 pg /L.

VOC ANALYTICAL RESULTS

¢  During the third quarter 2014, carbon tetrachloride was detected below the state MCLL (0.5
ng/Lyin MW-8(0.2] ng/L). No other carbon tetrachloride detections occurred in the other on
facility wells during the third quarter 2014.

¢ During the third quarter 2014, TCE was detected below the state and federal MCL of 5.4 Jug/L
in MW-6 (3.9 ug/L), \'iW 8 (0.4] ng/L), MW-1T (Screen 3 [0.1) g/ L), MW-22 (Screens 1 [2.2
pg/Lland 2 [0.1] ng/L]) and MW-23 (Screens 1 [3.8 pg/L]and 2 [1.4 ng/L]).

¢ During the third quarter 2014, PCE was detected below the state and federal MCL for PCE (5.0
pg/Lyin MW-6 (1.2 ng/L) \I\\ =22 (Screens 1 [0.6 ng/ L] and 2 [0.1) ng/L]) and MW-23
(Screens 1 [0.5 ng /L] and 2 [05 ng/L]).

OTHER NOTABLE ANALYTICAL RESULTS
e During the third quarter 2014, Cr(VI) was detected below the state MCL of 10.0 pg/L in MW-8

B.0u %/L) MW-22 (Screens 2 [2.0] pg/L] and 3 [2.0 ng/L]) and MW-23 (Screens 1 through 4
[1.0) ug/L, 1.0) ug/L, 3.0 ug/L and 3.0 ug/L, respectivelv]).
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e During the third quarter 2014, total chromium was detected below the state and federal MCL
(50.0 ug,/ L) In MW-6(26.0 ng/L), MW-8 (18.0 ng/L), MW-22 {Smr( ens 2 [1.0] pg/Lland 3 [1.4]
ng/L]) and MW-23 (Screens 1 through 4 [1.2) ug/L, 1.3] ng/L, 3.2 ng/L and 2.8] ug/lL,
respectively]).

PERIMETER OFF FACILITY WELLS

The perimeter off facility wells are located near the JPL fence line along the perimeter of the property.

This group of wells consists of MW-1, MW-3, MW-4, MW-5, MW-9, MW-10, MW-12, MW-14, and MW-15

(consistent with approved sampling frequencies, MW-1T and MW-9 are not sampled during third q uarter

events). [t should be noted that during the third quarter MW-12 [Screen 1] was dry and no sample was

collected. This well screen was dry due to declining water levels associated with the drought in
California.

PERCHLORATE ANALYTICAL RESULTS

e During the third quarter 2014 sampling event, concentrations of perchlorate in excess of the
state MCL (6.0 pug/ L) were reported in samples collected from wells MW-3 (Screen 2 [31.0

ng/Ll), MW-4 (Screen 2 [28.0 pg/L]) and MW-5 (9.4 ng/L).

o Pon wlolatc was detected below the state MCL of 6.0 pg /L in MW-3 (Screens 3 [1.3] ng/L] and

Ing/L]), MW-4 (%ucon 5[1.5] ng/L]), MW-10 (3.7] ng/L), MW-12 (Screens 2 through 5
{243} ‘ug/ 3.3Jng/L, 2.9] pg/L and 2.0) ng/L, respectively]) and MW-14 (Screens 1 through 4
[29] ng/L, 3.8J ;w/ 9 ng/Land 4.5 png/L, respectively I}

e Perchlorate concentrations increased from their iespedf\/t‘ last sampling date to the th]rd
quarter 2014 in MW-3 (Screens 2 [25.0 pg/L 1o 31.0 ug/L]) and 3 [non-detect to 1.3] ug/L]),
MW-5 (non detect to 9.4 ug/L), MW-12 (Screens 3 %hmu;? 15 [3.0) ug/Lto 3.3 g/L non-detect
to 2.9] ug/L and non-detect to 2.0] g/ L, respectivelv]) and MW-14 (%uwn A4 Tpg/l 1045
wg/LD.

¢ Perchlorate concentrations decreased from their last sampling event to the third quarter 2014 in
MW-3 (Screen 4 [1. ? lg /L to 1.1 ng/L ), MW-4 (Screens 2 [64.0 ng/L to 28.0 ug/L]and 3 [2.6]

ng/Lto1.5] ng/L)), 1032 0g/Lto3.7] ng/L),MW-12 (Screen 2 [3.9] ng/L to 2.3] ng/L})
and MW-14 (Swdum&? thr(mgé’) 338 pg/Lto29 ng/L, 41 ug/Lto 3.8 ng/L]and [53.9 ug/L
t0 4.9 ug/L respectivelv]).

e The perchlorate detection of 31.0 pg/L in MW-3 (Screen 2) in the third quarter of 2014 is the
second detection above the state MCL (6.0 ug/L) since the second quarter 2011, Perchlorate
has been non-detect in MW-3 (Screen 2) since the second quarter 2011 with five exceptions: 3.0
ng/L 13 ug/L, 3.9 ng/L, 25.0 ng/ L and 31 pg/L (third quarter 20171, second quarter 2012,
first qua;éei 2014, second quarter 2014, third quarter "’i}’i 4 respectively). MW-3 is within the
capture zone of the Monk Hill Treatment System (MHTS).

e The perchlorate concentration of 28.0 pg/L in MW-4 (Screen 2) continues to decline from the
high detection of 250 ng /L (third quarter 2013). The perchlorate detection is consistent with
recent detections in this well screen. Since the first quarter 2011, concentrations have exceeded
the state MCL (6.0 pg/L). MW-4 is within the capture zone of the MHTS.

¢ Perchlorate concentrations in MW-12 (Screen 2) were detected below the state MCL (6.0 pg/L)
from the first quarter 2008 through the third quarter 2010. Since the fourth quarter 2010, the
do{ociimm have been above the state MCL (6.0 pg/L) with eight exceptions: 5.7 ng/L, 5.4 ng/1,

y/l-, non-detect, 5.6 ng/L, 4.2 ug/L, 3.9] ug/L and 2.3] pg/L (first and second quarters of

2 ) , fourth quarter 2011, first and fourth quarters of 2013, first, second and third quarters of

2014 respectively). MW-12 is within the capture zone of the MHTS.
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Perchlorate was not detected in MW-4 (Sereen 1), MW-12 (Screen 1) and MW-14 (Screen 5) with
a reporting limit of 4.0 ug/L.

VOC ANALYTICAL RESULTS

During the third quarter 2014, carbon tetrachloride was detected above the state MCL (0.5
ug/L)in MW-12 (‘wuoonx 3 { h ug/Lland 4 [0.7 ug/L}) and at a concentration below the state
MCL in MW-12 (Screen 5 [0.4] ng/L]). No other carbon tetrachloride detections occurred in the
perimeter off facility wells d urmg the third quarter 2014,

During the third quartor 2014, TCE was detected in wells MW-4 (Screen 2 [2.0 pg/ L)), MW-5
(2.7 ng/L), MW-10 (8.1 ug/L), MW-12 (Cicwcn% 4103 ng/Lland 510.2] ug/L]y and MW-14
(Screens 1 through 4 [2.6 pg/L, 4.1 pg/L, 2.7 pg/L and 0.4] pg /L, respectivelv]); however, only
the detection of 8.1 pg /1L in MW-10 was above the state and federal MCL (5.0 pg/1). No other
TCE detections Ouurrecl in the perimeter off facility wells during the third £§L iarter 2014,
During the third quarter 2014, PCE was detected below the state and federal MCL (5.0 pug/1) i
wells MW-3 (Screens 3 [0.2] pg /L] and 4 [0.2] pg/L), MW-4 (Screen 2 [1.1 pg/ J_j), MW-5 (0.5]
ug/L), MW-10 (0.8 ng/L) and MW-14 (Screens l through 4 {04 pg/L, 0.6 ng/L, 0.9 pg/L and
0.4] ug/L, respectively]). No other PCE detections occurred in the perimeter off facility wells
during the third qumiu 2014

OTHER NOTABLE ANALYTICAL RESULTS

During the third quarter 2014, Cr(VI)* was detected below the state MCL of 10.0 ug/L in MW-
10 (1.0] ng/L) and MW-14 (Screen 1 [1.0] ug/L]). No other Cr(VI)? detections occurred in the
perimeter off facility wells during the third quarter 2014.

During the third quarter 2014, total chromium was detected below the state MCL of 50.0 ng/l
in MW-3 (Screens 3 and 4 [4.5 ng /L and 6.9 ng/L, respectivelv]), MW-5 (7.8 ug /1), MW- H ﬁf'
ng/ L)y and MW-14 (Screens 1 [0.5] ng/L]and 3 [0.9] u w/Lj)

OFF FACILITY WELLS

The off tacility wells consist of monitoring wells MW-17, MW-18, MW-19, MW-20, MW-21, MW-25, and
MW-26. These wells are located near and downgradient of the two off facility treatment systems: MHTS
and Lincoln f\\ume Water Qom; any (LAWC) treatment system. Daily operation of the MHTS began in
February 2011, Operation of the LAWC system began in Jul v 2004.

Note: During the third quarter MW-20 [Screent] and MW-21 [Screen 1] were dry and no sample was
collected. In addition, MW-18 [Screen 1], which is only sampled during the second and fourth quarters,
but is measured for water levels, was also dry. These well screens were d ry due to declining water levels

associated with the drought in California.

PERCHLORATE ANALYTICAL RESULTS

@

During the third quaric;' 2014 sampling event, concentrations of perchlorate in excess of the
state MCL (6.0 ng/L) were reported in samples collected from wells MW-17 (Screens 3 and 4
[6.4 ng/L and 16\ Oung/L, respectively]), MW-18 (bcrcens 3[27.0 pug/Lland 4 [16.0 ng/L]) and
MW-25 (Screens 1 through 4 [11.0 ug/L, 15.0 ng/L, 12.0 ug/L and 11.0 pg/L 1(.?3;3(.(.11\(‘? v
Perchlorate was detected below the state MCL of 6.0 pg/L in MW-19 (Screens 2 through 5 [5.7
ug/L, 44 ug/L, 34] ug/Land 2.3] ng/L, respectivelv]), MW-20 (Screen 2 [3.5] ug/ L, MW-21

L 1



(Screens 2 through 5 [2.3] ug/L, 1.8) ug/L, 2.7T ng/L and 2.2] pug/L, respectively]) and MW-26
(Screens 1 [1.9] ug/L] and 2 {”‘ 1) ne/L].

e [Perchlorate concentrations n’zumwd lightly from their respective last sampling date to the

third quarter 2014 in MW-17 (Screen 4 [17.0 ng/L to 18.0 pg/L]), MW-19 (Screens 3 [2.9] Jug/L

todd pg/Lland 4 [33] ng/L to 3.4] pg/L]), MW-21 (Screens 4 [2.2] ng/L to 2 /J pg/L]and 5
[non-detect to 2.2] ng /L)), ’\4\\ 25 {‘wuocnﬂ»Z [14.0 ug/L to 15.0 ug/1 j { w/I to12.0
ng/Lland 4 [85 ug/L to 11.0 ug/L]) and MW-26 (Screen 2 [2.3] ng/L to 3 ;;/l 1)

¢ The perchlorate concentrations decreased slightly from their respective ]ak@ sampling event to
the third quarter 2014 in MW-17 (Screen 3 [7.6 ng/L to 6.4 pg/L]), MW-18 (Screen 3 [36.0 ng /1.
t027.0 ng/L), MW-19 (Screens 2 [6.3 ng/L to 5.7 ng/L] and 5 [3.1) ug/L to 2.3] ng/L]), MW-20
(Sereen 2 [4.0 pg/L to 3.5] ng/ L)), MW-21 (Screens 2 [2.8] pg/1L to 2.3] ng /L] and 3 [4.0ug/L to
1.8 ng/L]) and MW-26 (Screen 1 [2.5] ng/L to 1.9J ug/L]).

¢ The perchlorate concentration of 18.0 png/L in MW-17 (Screen 4) is the sixth detection above the
state MCL (6.0 ng/L) since the first quarter 2013, PIO]ﬂ the third quarter 2002 to the first
quarter 2013, the perchlorate conconiratimx in MW-17 (Screen 4) had been either non-detect or
below the stcilv MCL (6.0 pg/L) with only one detection that exceeded the state MCL (second
quarter 2005 [6.5 ug/L]). MW-17 is located within the capture zone of the LAWC treatment
system.

e Concentrations of perchlorate were not detected in MW-17 (Screen 2), MW-18 (Screens 2 and
5), MW-19 (Screen 1), MW-20 (Screens 3 through 5) and MW-25 (Screen 5) with a reporting
limit of 4.0 ug/L.

i
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VOC ANALYTICAL RESULTS

e During the third quarter 2014, carbon tetrachloride was detected above the state MCL (0.5
ng/L)yin MW-17 (Screen 4 [0.9 ng/L]) and MW-18 (Screens 3 [9.6 ug /L] and 4 [4.2 pg/L]) and
at a concentration below the state MCL in MW-17 (Screen 3 [0.2] ug/L]). No other unb(m
tetrachloride detections occurred in the off facility wells during the third quarter 2014, The
detection of 0.9 pug/L in MW-17 (Screen 4) is the fifth detection above the state MCL (0.5 1 g/ L)
in this well screen interval since it was first analyzed for carbon tetrachloride in 1996. Smu the
first quarter 2005, the carbon tetrachloride concentrations in MW-18 (Screen 3) have exceeded
the state MCL (0.5 pg/L). Carbon tetrachloride detections in MW-18 (Screen 4) have exceeded
the state MCL (0.5 pg/L) since the third quarter 1996 with one exception (non-detect [fourth
quarter 2010[). MW-17 and MW-18 are located in the capture zone of the LAWC treatmoent
system.

e Dmm«y the third quarter 2014, TCE was detected in MW-17 (Screens 3 and 4), MW-I8 (Screens
3 and 4), MW-19 (Screens 2 through 5), MW-20 (Screens 2 and 3 3), MW-2T (Sereens 2 through -1),
MW-25 (Screens 1 and 2) and MW-26 (Screens T and 2); however, no detections exceeded the
state and tederal MCL (5.0 ng/L).

e During the third quarter 2014, PCE was detected in MW-17 (Screens 3 and 4), MW-18 (Screens
3and 4), MW-19 (Screens 2 through 5), MW-20 (Screens 2 and 3), MW-21 (Sereens 2 through 5),
MW-25 (Screen 3) and MW-26 (Screens 1 and 2); however, no detections exceeded the state and
federal MCL (5.0 png/L).

OTHER NOTABLE ANALYTICAL RESULTS
¢ During the third quarter 2014, Cr(VI)? was detected below the state MCL o Jpg/Lin MW-

17 (Screens 3 [1.0] ug/Liand 4 [2.0 ug/L)), \‘E‘v'\" 18 (Screens 3 [2.0) pg/ L] and 4 [2.&? Jug/L]) and
MW-25 (Screens 2 {hmu%h 4120 ug/L, 3.0 ng/L and 1.0] ng/L, respectively]).



During the third quarter 2014, total chromium was detected below the state MCL of 50.0 pg/ 1.
in MW-17 (Screen 4 [2.8] ug/L]), MW-18 (Screen 3 [1.9] pg/L] and 4 [2.4] ug/L]), MW-21
(Sereen 4 [1.9] ug/ L), MW-25 (Screens 2 through 4 [3.0 pg/L, 3.5 pg/L and 1.4] ug/L,
respectively]) and MW-26 (Screen 2 [2.0) pg/L]).

ALLWELL CATEGORIES (OTHER RESULTS)

&

Comparing the second quarter 2014 to the third quarter 2014, groundwater elevations

decreased by an average of approximately 10.07 ft.

The uppermost sampling ports (i.e., Screen 1) in MW-12, MW-20, and MW-21 were dry and
could not be sampled during the third quarter. In addition, MW-18 (Screen 1), which is only
sampled during the second and fourth quarters, but is measured for water levels, was also dry.
This is the third consecutive quarter in 2014 in which MW-18 (Screen 1) was drv and the first
quarter for MW-12 (Screen 1), MW-20 (Screen 1), and MW-21 (Screen 1).

Monitoring wells MW-7, MW-13, and MW-16 could not be purged with the dedicated
submersible pumps due to the low water table. Therefore, grab samples were collected at cach
monitoring location with disposable bailers. This is the third consecutive quarter in 2014 in
which grab samples were collected at MW-16 and this first quarter for MW-7 and MW-13.
Groundwater elevations recorded in the JPL monitoring wells have been steadily declining since
the first and second quarters of 2011. Current elevations are approaching or have exceeded
historic lows last recorded in 1996 and 1997. Groundwater elevations will be closely monitored as
California faces one of the most severe droughts on record.

Groundwater level measurements collected during the third quarter 2014 indicate that
groundwater gradients and flow directions are generally consistent with previous observations
(see Figure 8).

ATTACHMENTS

Attachments to this technical memorandum include the following:

Attachment T: Quality Assurance/Quality Control Summary
Attachment 2: Data Validation Reports (Summary Sheets)
Attachment 3: Laboratory Analvtical Reports (Summary Sheets)
Attachment 4: Field Logs

Attachment 5: Water Level Measurements

Attachment 6: Time-Series Concentration Plots
Attachment 7: Tables 1A, 2A, and 3A (Historical Perchlorate, VOCs, and Metals from 1996 Lo
present)
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TABLE 2

SUMMARY OF METALS DETECTED
DURING THE LAST FIVE SAMPLING EVENTS OF THE LONG-TERM QUARTERLY

GROUNDWATER SAMPLING PROGRAM

(All concentrations reported in pg/L; except for Hexavalent Chromium, which is reported in mg/L.)

(Shaded values exceed State or Federal MCLs or action levels.)

Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
L.ocation Event Number (ug/L) (ug/L) Total Hexavalent

(ng/L) (mg/L)

MW-1 Oct/Nov 2013 MW-1 NA NA 30U 0.002 U
MW-1 ApriMay 2014 MW -1 20U 1.000 U 0.5 J 0.002 U

MW -1 ApriMay 2014 DUP-6-2Q14 084J 1.000 U 114 0.002 U
MW-3 Screen 1 Oct/Nov 2013 MW-3-1 NA NA 30U 0.002 U
MW-3 Screen 1 | Apr/May 2014 MW-3-1 20U 1.000 U 30U 0.002 U
MW-3 Screen 2 Jul 2013 MW-3-2 NA NA 0.6 4 0.002 U
MW-3 Screen 2 Jul 2013 DUPE-5-3Q13 NA NA 30U 0.002 U
MW-3 Screen 2 | Oct/Nov 2013 MW-3-2 NA NA 0.7 4 0.002 U
MW-3 Screen 2 | Jan/Feb 2014 MW-3-2 NA NA 30U 0.002 U
MW-3 Screen 2 | Apr/May 2014 MW-3-2 20U 1.000 U 30U 0.001 J
MW-3 Screen 2 Jul/Aug 2014 MW-3-2 NA NA 0.8 U 0.001 U
MW-3 Screen 3 Jul 2013 MW-3-3 NA NA 24 J 0.002 U
MW-3 Screen 3 | Oct/Nov 2013 MW-3-3 NA NA 1.8 J 0.002 J
MW-3 Screen 3 | Jan/Feb 2014 MW-3-3 NA NA 1.4 J 0.002 U
MW-3 Screen 3 | Jan/Feb 2014 DUPE-3-1Q14 NA NA 6.3 0.002 U
MW-3 Screen 3 | Apr/May 2014 MW-3-3 3.2 1.000 U 344U 0.001 J
MW-3 Screen 3 | Jul/Aug 2014 MW-3-3 NA NA 30U 0.001 U
MW-3 Screen 3 | Jul/Aug 2014 DUP-5-3Q14 NA NA 4.5 0.001 U
MW-3 Screen 4 Jul 2013 MW-3-4 NA NA 22.0 0.002 U
MW-3 Screen 4 | Oct/Nov 2013 MW-3-4 NA NA 3.1 0.002 U
MW-3 Screen 4 | Jan/Feb 2014 MW-3-4 NA NA 6.2 0.001 J
MW-3 Screen 4 Apr/May 2014 MW -3-4 14.0 1.000 U 15.0 0.001 J
MW-3 Screen 4 JulfAug 2014 MW-3-4 NA NA 6.9 0.001 U
MW-3 Screen 5 Oct/Nov 2013 MW-3-5 NA NA 7.3 0.001 J
MW-3 Screen & Apr/May 2014 MW-3-5 7.7 1.000 U 11.0 0.001 J
MW-4 Screen 1 Jul 2013 MW -4-1 NA NA 0.6 J 0.002 U
MW-4 Screen 1 Oct/Nov 2013 MW -4-1 NA NA 3.0 U 0.002 U
MW-4 Screen 1 Jan/Feb 2014 MW -4-1 NA NA 3.0 U 0.002 U
MW-4 Screen 1 | Apr/May 2014 MW -4-1 20U 1.000 U 30U 0.002 U
Mw-4 Screen 1 Jul/Aug 2014 MW-4-1 NA NA 3.0 UJ 0.002 U
MW-4 Screen 2 Jut 2013 MwW-4-2 NA NA 3.2 0.002 J
MW-4 Screen 2 | Oct/Nov 2013 MW -4-2 NA NA 12.0 0.002 U
MW-4 Screen 2 | Jan/Feb 2014 MW-4-2 NA NA 2.4 4 0.001 J
MW-4 Screen 2 | Apr/May 2014 MW-4-2 1.2 4 1.000 U 16.0 0.001 J
MW-4 Screen 2 | Jul/Aug 2014 MW-4-2 NA NA 28U 0.002 U
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Sample Sampling Sample Arsenic Lead Chromium, } Chromium,
Location Event Number (MglL) (ug/L) Total Hexavalent
(ng/L) (mg/L)
MW-4 Screen 3 Jul 2013 MW-4-3 NA NA 1.0 J 0.002 U
MW-4 Screen 3 Oct/Nov 2013 MW -4-3 NA NA 1.9 J 0.002 U
MW-4 Screen 3 Jan/Feb 2014 MW-4-3 NA NA 1.0 4 0.001 J
MW-4 Screen 3 Jan/Feb 2014 DUP-1-1Q14 NA NA 1.1 4 6.001 J
MW-4 Screen 3 ApriMay 2014 MW-4-3 1.4 J 1.000 U 23U 0.002 U
MW-4 Screen 3 Jul/Aug 2014 MW-4-3 NA NA 25U 0.002 U
MW-4 Screen 3 Jul/Aug 2014 DUP-7-3Q14 NA NA 31U 0.002 U
MW-4 Screen 4 Oct/Nov 2013 MW -4-4 NA NA 1.1 0.002 U
MW-4 Screen 4 Apr/May 2014 MW-4-4 20U 1.000 U 2.0U 0.001 U
MW -4 Screen 5 Oct/Nov 2013 MW -4-5 NA NA 3.0 U 0.002 U
MW-4 Screen 5 Apr/May 2014 MW-4-5 20U 1.000 U 3.0U 0.001 U
MW-5 Jul 2013 MW-5 NA NA 0.8 U 0.002 U
MW-5 Oct/Nov 2013 MW-5 NA NA 3.0 U 0.002 U
MW-5 Jan/Feb 2014 MW-5 NA NA 0.7 J 0.002 U
MW-5 Jan/Feb 2014 DUPE-6-1Q14 NA NA 0.7 J 0.002 U
MW-5 Apr/May 2014 MW-5 20U 1.000 U 0.8 J 0.002 U
MW-5 JuliAug 2014 MW-5 NA NA 7.8 0.002 U
MW -6 Jul 2013 MW -6 NA NA 29U 0.002 U
MW-6 Qct/Nov 2013 MW-6 NA NA 39.0 0.001 U
MW-8 Jan/Feb 2014 MW-6 NA NA 8.1 0.002 U
MW-6 Apr/May 2014 MW-6 20U 1.000 U 190.0 4.602 J
MW-6 Jul/Aug 2014 MW-6 NA NA 26.0 0.002 U
MW-7 Jul 2013 MW-7 NA NA 17.0 0.004
MW-7 Oct/Nov 2013 MW-7 NA NA 16.0 0.004
MW-7 Jan/Feb 2014 MW7 NA NA 49.0 0.002
MW-7 Jan/Feb 2014 DUPE-5-1Q14 NA NA 42.0 0.001 J
MW-7 Apr/May 2014 MW-7 20U 0.100 J 15.0 0.007
MW-7 Apr/iMay 2014 DUP-8-2Q14 20U 1.000 U 16.0 6.607
MW-7 JulfAug 2014 MW-7 NA NA 9100.0 0.002 U
MW-8 Jul 2013 MW-8 NA NA 15U 0.002 U
MW-8 Oct/Nov 2013 MW -8 NA NA 2.4 J 0.001 4
MW-8 Oct/Nov 2013 DUPE-5-4Q13 NA NA 24 J 0.001 J
MW-8 Jan/Feb 2014 MW-8 NA NA 3.0 0.001 J
MW-8 Jan/Feb 2014 DUPE-7-1Q14 NA NA 3.4 0.001 J
MwW-8 Apr/May 2014 MW-8 20U 1.000 U 1.7 d 0.001 J
MW-8 Jul/Aug 2014 MW-8 NA NA 18.0 0.003
MW-9 ApriMay 2014 MW-9 20U 1.000 U 3.0U 0.002 U
MW-9 Apr/May 2014 DUP-5.2Q14 20U 1.000 U 0.6 J 0.002 U
MW-10 Jul 2013 MW-10 NA NA 3.3 U 0.002 J
MW -10 Oct/Nov 2013 MW-10 NA NA 2.8 J 0.001 U
MW-10 Qct/Nov 2013 DUPE-8-4Q13 NA NA 3.4 0.001 U
MW-10 Jan/Feb 2014 MW-10 NA NA 79U 0.002 U
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number (pg/l.) (pg/L) Total Hexavalent
(Hg/L) (mg/L)
MW-10 Apr/May 2014 MW-10 20U 1.000 U 244 0.001 J
MW-10 Jul/Aug 2014 MW-10 NA NA 5.7 6.001 J
MW-11 Screen 1 Jul 2013 MW-11-1 NA NA 3.6 0.002 U
MW-11 Screen 1| Oct/Nov 2013 MW-11-1 NA NA 30U 0.002 U
MW-11 Screen 11 Jan/Feb 2014 MW-11-1 NA NA 3.0U 0.002 U
MW-11 Screen 1| Apr/May 2014 MW-11-1 20U 1.000 U 30U 0.001 U
MW-11 Screen 1| Jul/Aug 2014 MW-11-1 NA NA 30U 0.002 U
MW-11 Screen 2 Jul 2013 MW-11-2 NA NA 3.0U 0.002 U
MW-11 Screen 2 Jul 2013 DUPE-6-3Q13 NA NA 30U 0.002 U
MW-11 Screen 2| Oct/Nov 2013 MW-11-2 NA NA 30U 0.002 U
MW-11 Screen 2| Jan/Feb 2014 MW-11-2 NA NA 3.0U 0.002 U
MW-11 Screen 2| Apr/May 2014 MW-11-2 0.7 4 1.000 U 09 J 0.001 U
MW-11 Screen 2| Jul/Aug 2014 MW-11-2 NA NA 30 u 0.002 U
MW-11 Screen 3 Jul 2013 MW-11-3 NA NA 0.5 J 0.002 U
MW-11 Screen 31 Oct/Nov 2013 MW-11-3 NA NA 30U 0.002 U
MW-11 Sereen 3| Jan/Feb 2014 MW-11-3 NA NA 30U 0.002 U
MW-11 Screen 3| Apr/May 2014 MW-11-3 194 1.000 U 1.0U 0.00t U
MW-11 Screen 3|  Jul/Aug 2014 MW-11-3 NA NA 30U 0.002 U
MW-11 Screen 41 Oct/Nov 2013 MW-11-4 NA NA 304 0.002 U
MW-11 Screen 4| Apr/May 2014 MW-11-4 2.0 U 1.000 U 0.9 U 0.001 U
MW-11 Screen 5| Oct/Nov 2013 MW-11-5 NA NA 30U 0.002 U
MW-11 Screen 51 Apr/May 2014 MW-11-5 5.8 1.200 4.0 0.001 U
MW-12 Screen 1 Jul 2013 MW-12-1 NA NA 1.0 4 0.002 U
MW-12 Screen 1| Oct/Nov 2013 MW-12-1 NA NA 19 J 0.0601 J
MW-12 Screen 1 Jan/Feb 2014 MW-12-1 NA NA 30U 0.002 U
MW-12 Screen 1| Apr/May 2014 MW-12-1 20U 1.000 U 11 d 0.002 U
MW-12 Screen 1| Apr/May 2014 DUP-4-2Q14 20U 1.000 U 1.4 d 0.002 U
MW-12 Screen 2 Jul 2013 MW-12-2 NA NA 1.6 J 0.002 U
MW-12 Screen 2| Oct/Nov 2013 MW-12-2 NA NA 1.0J 0.002 U
MW-12 Screen 2| Jan/Feb 2014 MW-12-2 NA NA 1.0J 0.002 U
W-12 Screen 21 Apr/May 2014 MW-12-2 20U 1.000 U 1.0 d 0.002 U
MW-12 Screen 2| Jul/Aug 2014 Mw-12-2 NA NA 26U 0.002 U
MW-12 Screen 3 Jui 2013 MW-12-3 NA NA 30U 0.002 U
MW-12 Screen 3| Oct/Nov 2013 MW-12-3 NA NA 30U 0.002 U
MW-12 Screen 3| Jan/Feb 2014 MW-12-3 NA NA 30U 0.002 U
MW-12 Screen 31 Apr/May 2014 MW-12-3 0.8 J 1.000 U 30U 0.002 U
MW-12 Screen 31 Jul/Aug 2014 MW-12-3 NA NA 11U 0.002 U
MW-12 Screen 4 | Oct/Nov 2013 MW-12-4 NA NA 0.9 J 0.001 J
MW-12 Screen 4| Apr/May 2014 MW-12-4 23 1.000 U 30U 0.002 U
MW-12 Screen 5| Oct/Nov 2013 MW-12-5 NA NA 154 0.002 J
MW-12 Screen 5| Apr/May 2014 MW-12-5 1.9 J 1.000 U 1.8 J 0.001 J
MW-13 Jul 2013 MW-13 NA NA 140.0 0.004
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number (ng/L) (uglL) Total Hexavalent
(Hg/L) (mg/L)
MW-13 Oct/Nov 2013 MW-13 NA NA 67.0 0.002 J
MW-13 Jan/Feb 2014 MW-13 NA NA 150.0 0.002 U
MW-13 Jan/Feb 2014 DUPE-4-1Q14 NA NA 150.0 0.002 U
MW-13 Apr/May 2014 MW-13 20U 1.000 U 220.0 0.002 U
MW-13 Jul/Aug 2014 MW-13 NA NA 51000.0 0.002 U
MW-14 Screen 1 Jul 2013 MW-14-1 NA NA 1.3 J 0.002 U
MW-14 Screen 1| Oct/Nov 2013 MW-14-1 NA NA 0.8 J 0.002 U
MW-14 Screen 1| Oct/Nov 2013 DUPE-2-4013 NA NA 1.0 J 0.002 U
MW-14 Screen 1| Jan/Feb 2014 MW-14-1 NA NA 3.0U 0.001 J
MW-14 Screen 1| ApriMay 2014 MW-14-1 20U 1.000 U 0.7 U 0.002 U
MW-14 Screen 1| Jul/Aug 2014 MW-14-1 NA NA 0.5J 0.001 J
MW-14 Screen 2 Jut 2013 MW-14-2 NA NA 1.3J 0002 U
MW-14 Screen 2 Jul 2013 DUPE-2-3013 NA NA 134 0.002 U
MW-14 Screen 2| Oct/Nov 2013 MW-14-2 NA NA 30U 0.002 U
MW-14 Screen 2| Jan/Feb 2014 MW-14-2 NA NA 30U 0.002 U
MW-14 Screen 2| ApriMay 2014 MW -14-2 20U 1.000 U 22U 0.002 U
MW-14 Screen 2| Apr/May 2014 DUP-1-2014 20U 1.000 U 30U 0.002 U
MW-14 Screen 2|  Jul/Aug 2014 MW-14-2 NA NA 3.0 U 0.002 U
MW-14 Screen 3 Jul 2013 MW-14-3 NA NA 1.1 0.002 U
MW-14 Screen 3| Oct/Nov 2013 MW-14-3 NA NA 30U 0.002 U
MW-14 Screen 3| Jan/Feb 2014 MW-14-3 NA NA 0.8 J 0.001 J
MW-14 Screen 3| Apr/May 2014 MW-14-3 20U 1.000 U 30U 0.001 U
MW-14 Screen 31 Jul/Aug 2014 MW-14-3 NA NA 0.9 J 0.002 U
MW-14 Screen 4| Oct/Nov 2013 MW-14-4 NA NA 30U 0.002 J
MW-14 Screen 4| Apr/May 2014 MW-14-4 20U 1.000 U 2.1 U 0.003 U
MW-14 Screen 5| Oct/Nov 2013 MW-14-5 NA NA 30U 0.002 U
MW-14 Screen 5| Apr/May 2014 MW-14-5 1.0 J 0.660 U 3.0 U 0.001 U
MW-15 Jul 2013 MW-15 NA NA 4.2 0.002 U
MW -15 Oct/Nov 2013 MW-15 NA NA 30U 0.002 U
MW-15 Oct/Nov 2013 DUPE-6-4Q13 NA NA 30U 0.002 U
MW-15 Jan/Feb 2014 MW-15 NA NA 3.0 U 0.002 U
MW-15 Apr/May 2014 MW-15 1.0 4 1.000 U 1.6 J 0.002 U
MW-15 ApriMay 2014 DUP-7-2Q14 1.0 J 1.600 U 1.4 4 0.002 U
MW-15 JulAug 2014 MW -15 NA NA 2.7 U 0.002 U
MW-16 Jul 2013 MW-16 NA NA 15.0 0.014
MW-16 Oct/Nov 2013 MW-16 NA NA 260.0 0.014
MW-16 Oct/Nov 2013 DUPE-7-4Q13 NA NA 180.0 0.014
MW-16 Jan/Feb 2014 MW-18 NA NA 410.0 0.015
MW-16 Apr/May 2014 MW-16 11.0 3.200 690.0 0.007
MW-16 Jul/Aug 2014 MW-16 NA NA 2800.0 0.002
MW-17 Screen 1{ Oct/Nov 2013 MWV -17-1 NA NA 3.0U 0.002 U
MW-17 Screen 1| Apr/May 2014 MW-17-1 2.0 U 1.000 U 30U 0.002 U
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number (Hg/L) (Wa/L) Total Hexavalent
(Hg/L) (mg/L)
MW-17 Screen 2 Jul 2013 MW-17-2 NA NA 0.7 J 0.002 U
MW-17 Screen 2| Oct/Nov 2013 MW-17-2 NA NA 30U 0.002 U
MW-17 Screen 2| Jan/Feb 2014 MW-17-2 NA NA 30U 0.002 U
MW-17 Screen 2| Apr/May 2014 MW-17-2 20U 1.000 U 30U 0.002 U
MW-17 Screen 2|  Jul/Aug 2014 MW-17-2 NA NA 30U 0.002 U
MW-17 Screen 3 Jul 2013 MW-17-3 NA NA 0.9J 0.002 U
MW-17 Screen 3| Oct/Nov 2013 MW-17-3 NA NA 3.0U 0.002 U
MW-17 Screen 3| Jan/Feb 2014 MW-17-3 NA NA 30U 0.002 U
MW-17 Screen 3| Apr/May 2014 MW-17-3 1.0 J 1.000 U 124 0.002 J
MW-17 Screen 3|  JullAug 2014 MW-17-3 NA NA 3.0U 0.001 J
MW-17 Screen 3| Jul/Aug 2014 DUP-2-3Q14 NA NA 3.0U 0.002 U
MW-17 Screen 4 Jul 2013 MW-17-4 NA NA 06 J 0.002 U
MW-17 Screen 4| Oct/Nov 2013 MW-17-4 NA NA 2.0 4 0.002 J
MW-17 Screen 4| Jan/Feb 2014 MW-17-4 NA NA 4.0 0.003
MW-17 Screen 4| Apr/May 2014 MW-17-4 1.9 J 1.000 U 2.5 J 0.002
MW-17 Screen 4| Jul/Aug 2014 MW-17-4 NA NA 284 0.002
MW-17 Screen 51 Oct/Nov 2013 MW-17-5 NA NA 3.0 U 0.002 U
MW-17 Screen 5| Apr/May 2014 MW-17-5 3.3 0.250 J 154 0.002 U
MW-18 Screen 2 Jul 2013 MW-18-2 NA NA 0.6 J 0.002 U
MW-18 Screen 2| Oct/Nov 2013 MW-18-2 NA NA 30U 0.0602 U
MW-18 Screen 2| Jan/Feb 2014 MW-18-2 NA NA 3.0U 0.002 U
MW-18 Screen 2| ApriMay 2014 MW-18-2 20U 1.000 U 3.0U 0.002 U
MW-18 Screen 2| Jul/Aug 2014 MW-18-2 NA NA 30U 0.002 U
MW-18 Screen 3 Jul 2013 MW-18-3 NA NA 28 J 0.001 J
MW-18 Screen 3| Oct/Nov 2013 MW-18-3 NA NA 2.9 J 0.001 J
MW-18 Screen 3| Jan/Feb 2014 MW-18-3 NA NA 1.8 J 0.002 J
MW-18 Screen 3| Apr/May 2014 MW-18-3 1.0 J 1.000 U 26 U 0.002
MW-18 Screen 3| Apr/May 2014 DUP-3-2Q14 20U 1.000 U 2.7 U 0.002
MW-18 Screen 3 Jul/Aug 2014 MW-18-3 NA NA 1.9 J 0.002 J
MW-18 Screen 4 Jul 2013 MW-18-4 NA NA 2.5 J 0.002 U
MW-18 Screen 4 Jui 2013 DUPE-3-3Q13 NA NA 21 J 0.002 U
MW-18 Screen 4| Oct/Nov 2013 MW-18-4 NA NA 3.5 0.001 J
MW-18 Screen 4| Jan/Feb 2014 MW-18-4 NA NA 28 J 0.002
MW-18 Screen 4| ApriMay 2014 MW-18-4 154 1.000 U 34 0.002
MW-18 Screen 4| Jul/Aug 2014 MW-18-4 NA NA 24 J 0.002 J
MW-18 Screen 4| Jul/Aug 2014 DUP-3-3Q14 NA NA 24 J 0.002 J
MW-18 Screen 5| Oct/Nov 2013 MW-18-5 NA NA 30U 0.002 U
MW-18 Screen 51 Apr/May 2014 MW-18-5 1.0 J 1.000 U 0.7 U 0.002 U
MW-19 Screen 1| Oct/Nov 2013 MW-19-1 NA NA 234 0.002 U
MW-18 Screen 1| Apr/May 2014 MW-19-1 20U 1.000 U 0.6 U 0.002 U
MW-19 Screen 2| Oct/Nov 2013 MW-19-2 NA NA 2.1 4 0.002 U
MW-19 Screen 2| Apr/May 2014 MW-19-2 20U 1.000 U 29U 0.001 J
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number {pg/L) (ng/L) Total Hexavalent
(Hg/L) (mglL)
MW-19 Screen 3| Oct/Nov 2013 MW-19-3 NA NA 2.6 J 0.002 U
MW-19 Screen 3| ApriMay 2014 MW-19-3 1.0 4 1.000 U 3.0U 0.002 J
MW-19 Screen 4| Oct/Nov 2013 MW-19-4 NA NA 254 0.002 J
MW-19 Screen 4| Apr/May 2014 MW-19-4 1.3 4 1.000 U 26 J 0.001 J
MW-19 Screen 5| Oct/Nov 2013 MW-18-5 NA NA 114 0.002 U
MW-19 Screen 5| ApriMay 2014 MW-19-5 1.5 4 1.000 U 1.4 4 0.002 U
MW-20 Screen 1 Jul 2013 MW-20-1 NA NA 114 0.002 U
MW-20 Screen 1| Oct/Nov 2013 MW-20-1 NA NA 3.0U 0.002 U
MW-20 Screen 1| Jan/Feb 2014 MW-20-1 NA NA 30U 0.002 U
MW-20 Screen 1| Jan/Feb 2014 DUPE-2-1Q14 NA NA 3.0U 0.002 U
MW-20 Screen 1] Apr/May 2014 MW-20-1 20U 1.000 U 08U 0.002 U
MW-20 Screen 2 Jul 2013 MW-20-2 NA NA 30U 0.002 U
MW-20 Screen 2| Oct/Nov 2013 MW-20-2 NA NA 3.0 U 0.002 U
MW-20 Screen 2| Jan/Feb 2014 MW-20-2 NA NA 30U 0.002 U
MW-20 Screen 2| ApriMay 2014 MW-20-2 20U 1.000 U 22U 0.001 J
MW-20 Screen 2| Jul/Aug 2014 MW-20-2 NA NA 30U 0.004 UJ
MW-20 Screen 2| Jul/Aug 2014 DUP-1-3Q14 NA NA 30U 0.004 UJ
MW-20 Screen 3 Jul 2013 MW-20-3 NA NA 0.9J 0002 U
MW-20 Screen 3| Oct/Nov 2013 MW-20-3 NA NA 3.0U 0.002 U
MW-20 Screen 3| Jan/Feb 2014 MW-20-3 NA NA 30U 0.002 U
MW-20 Screen 3| Apr/iMay 2014 MW-20-3 20U 1.000 U 09U 0.002 U
MW-20 Screen 3| JullAug 2014 MW-20-3 NA NA 3.0U 0.004 UJ
MW-20 Screen 4 Jul 2013 MW-20-4 NA NA 0.9 J 0.002 U
MW-20 Screen 4| Oct/Nov 2013 MW-20-4 NA NA 30U 0.002 U
MW-20 Screern 4| Oct/Nov 2013 DUPE-1-4Q013 NA NA 30U 0.002 U
MW-20 Screen 4| Jan/Feb 2014 MW-20-4 NA NA 3.0U 0.002 U
MW-20 Screen 4| Apr/May 2014 MW-20-4 11d 1.000 U 05U 0.010 U
MW-20 Screen 4| Jul/Aug 2014 MW-20-4 NA NA 30U 0.004 UJ
MW-20 Screen 5 Jul 2013 MW-20-5 NA NA 1.5 d 0.002 U
MW-20 Screen 5| Oct/Nov 2013 MW-20-5 NA NA 3.0U 0.002 U
MW-20 Screen 5| Jan/Feb 2014 MW-20-5 NA NA 30U 0.001 J
MW-20 Screen 5| Apr/May 2014 MW-20-5 20U 1.000 U 0.7 U 0.002 U
MW-20 Screen 5 Jul/Aug 2014 MW-20-5 NA NA 3.0U 0.004 UJ
MW-21 Screen 1 Jul 2013 MW-21-1 NA NA 1.4 U 0.001 J
MW-21 Screen 1] Oct/Nov 2013 MW-21-1 NA NA 3.8 U 0.002 U
MW-21 Screen 1] Jan/Feb 2014 MW-21-1 NA NA 1.8 J 0.002
MW-21 Screen 1| Apr/May 2014 MW-21-1 20U 1.000 U 1.6 J 0.002 U
MW-21 Screen 2 Jul 2013 MW-21-2 NA NA 12U 0.002 U
MW-21 Screen 2| Oct/Nov 2013 MW-21-2 NA NA 1.3 U 0.002 U
MW-21 Screen 2| Jan/Feb 2014 MW-21-2 NA NA 30U 0.001 J
MW-21 Screen 2| Apr/May 2014 MW-21-2 2.0 U 1.000 U 3.0U 0.002 U
MW-21 Screen 2| Jul/Aug 2014 MW-21-2 NA NA 0.9 U 0.001 U
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number (ng/L) {ug/L) Total Hexavalent
(Hg/L) (mg/L)
MW-21 Screen 3 Jut 2013 MW-21-3 NA NA 1.0U 0.002 U
MW-21 Screen 3| Oct/Nov 2013 MW-21-3 NA NA 20U 0.002 U
MW-21 Screen 3| Jan/Feb 2014 MW-21-3 NA NA 0.6 J 0.001 J
MW-21 Screen 3| Apr/May 2014 MW-21-3 20U 1.000 U 3.0U 0.002 U
MW-21 Screen 3|  Jul/Aug 2014 MW-21-3 NA NA 1.3 U 0.001 U
MW-21 Screen 4 Jul 2013 MW-21-4 NA NA 1.6 J 0.002 U
MW-21 Screen 4 Jut 2013 DUPE-7-3Q13 NA NA 1.6 J 0.002 U
MW-21 Screen 4| Oct/Nov 2013 MW-21-4 NA NA 1.9 U 0.002 U
MW-21 Screen 4| Jan/Feb 2014 MW-21-4 NA NA 0.9 J 0.001 4
MW-21 Screen 4| ApriMay 2014 MW-21-4 20U 1.000 U 1.2J 0.002 U
MW-21 Screen 4|  JulAug 2014 MW-21-4 NA NA 1.9 d 0.002 U
MW-21 Screen 4| Jul/Aug 2014 DUP-8-3Q14 NA NA 17U 0.002 U
MW-21 Screen 5 Jut 2013 MW-21-5 NA NA 174 0.001 J
MW-21 Screen 5| Oct/Nov 2013 MW-21-5 NA NA 23U 0.001 J
MW-21 Screen 5| Jan/Feb 2014 MW-21-5 NA NA 11U 0.002 J
MW-21 Screen 51 Apr/May 2014 MW-21-5 20U 1.000 U 1.2 4 0.002 U
MW-21 Screen 5| Jul/Aug 2014 MW-21-5 NA NA 20U 0.002 U
MW-22 Screen 1 Jul 2013 MW-22-1 NA NA 0.9J 0.002 U
MW-22 Screen 1| Oct/Nov 2013 MW-22-1 NA NA 1.0U 0.002 U
MW-22 Screen 1] Jan/Feb 2014 MW-22-1 NA NA 2.7 4 0.002 U
MW-22 Screen 1| ApriMay 2014 MW-22-1 20U 1.000 U 0.7 U 0.002 U
MW-22 Screen 1| Jul/Aug 2014 MW-22-1 NA NA 30U 0.002 U
MW-22 Screen 2 Jul 2013 MW-22-2 NA NA 1.9 J 0.001 J
MW-22 Screen 2| Oct/Nov 2013 MW-22-2 NA NA 24U 0.001 J
MW-22 Screen 2| Jan/Feb 2014 MW-22-2 NA NA 1.4 J 0.002 U
MW-22 Screen 21 Apr/May 2014 MW-22-2 1.2U 1.000 U 1.7 U 0.002 U
MW-22 Screen 21 Jul/Aug 2014 Mw-22-2 NA NA 1.0 4 0.002 J
MW-22 Screen 3 Jul 2013 MW-22-3 NA NA 2.7 J 0.002 J
MW-22 Screen 31 Oct/Nov 2013 VIW-22-3 NA NA 3.2 U 0.002
MW-22 Screen 3| Jan/Feb 2014 MW-22-3 NA NA 14 J 0.003 U
MW-22 Screen 3| Apr/May 2014 MW-22-3 12U 1.000 U 25U 0.003 U
MW-22 Screen 3| Jul/Aug 2014 MW-22-3 NA NA 1.4 J 0.002
MW-22 Screen 4| Oct/Nov 2013 MW-22-4 NA NA 20U 0.002 J
MW-22 Screen 4| Apr/May 2014 MW-22-4 114U 1.000 U 19U 0.002 U
MW-22 Screen 5| Oct/Nov 2013 MW-22-5 NA NA 30U 0.002 U
MW-22 Screen 5| Apr/May 2014 MW-22-5 07 U 1.000 U 30U 0.002 U
MW-23 Screen 1 Jul 2013 MW-23-1 NA NA 7.0 0.002 U
MW-23 Screen 1| Oct/Nov 2013 MW-23-1 NA NA 2.0 J 0.002 U
MW-23 Screen 1] Jan/Feb 2014 MW-23-1 NA NA 1.6 J 0.002 U
MW-23 Screen 1] Apr/May 2014 MW -23-1 20U 1.000 U 10U 0.001 U
MW-23 Screen 1| Jul/Aug 2014 MW-23-1 NA NA 1.2 4 0.001 J
MW-23 Screen 2 Jul 2013 MW-23-2 NA NA 144 0.001 J
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number (ng/L) (ug/L) Total Hexavalent
(Mg/L) (mg/L)
MW-23 Screen 2| Oct/Nov 2013 MW-23-2 NA NA 0.9 J 0.001 J
MW-23 Screen 2| Jan/Feb 2014 MW-23-2 NA NA 124 0.002 U
MW-23 Screen 2| Apr/May 2014 MW.23-2 20U 1.000 U 06U 0.002 U
MW-23 Screen 2| Jul/Aug 2014 MW-23.2 NA NA 1.3 4 0.001 J
MW-23 Screen 3 Jul 2013 MW-23-3 NA NA 3.1 0.003
MW-23 Screen 3| Oct/Nov 2013 MW-23-3 NA NA 2.7 J 0.003
MW-23 Screen 3| Jan/Feb 2014 MW-23-3 NA NA 31 0.003 U
MW-23 Screen 3| Apr/May 2014 MW-23-3 1.0 J 1.000 U 31U 0.004 U
MW-23 Screen 3| Jul/Aug 2014 MwW-23-3 NA NA 3.2 0.003
MW-23 Screen 4 Jul 2013 MW-23-4 NA NA 3.3 0.002 J
MW-23 Screen 4| Oct/Nov 2013 MW-23-4 NA NA 234 0.003
MW-23 Screen 4| Jan/Feb 2014 MW-23-4 NA NA 2.6 .J 0.003
MW-23 Screen 4| ApriMay 2014 MW-23-4 1.3 J 1.000 U 31U 0.004 U
MW-23 Screen 4 | Jul/Aug 2014 MW-23-4 NA NA 28 J 0.003
MW-23 Screen 51 Oct/Nov 2013 MW-23-5 NA NA 30U 0.002 U
MW-23 Screen 51 Apr/May 2014 MW-23-5 20U 1.000 U 06 U 0.001 U
MW-24 Screen 1 Jul 2013 MW -24-1 NA NA 13.0 0.007
MW-24 Screen 1| Qct/iNov 2013 MW-24-1 NA NA 9.9 0.006
MW-24 Screen 1] Jan/Feb 2014 MW -24-1 NA NA 16.0 0.002 U
MW-24 Screen 11 Apr/May 2014 MW-24-1 20U 1.000 U 16.0 0.006
MW-24 Screen 1| Jul/Aug 2014 MW-24-1 NA NA 6.1 0.002 U
MW-24 Screen 2 Jul 2013 MW-24-2 NA NA 24 4 0.001 J
MW-24 Screen 2| Oct/Nov 2013 MW-24-2 NA NA 23U 0.002 J
MW-24 Screen 2| Jan/Feh 2014 MW-24-2 NA NA 2.6 J 0.002
MW-24 Screen 2| Apr/May 2014 MW-24-2 2.2 1.0006 U 204 0.003
MW-24 Screen 2| ApriMay 2014 DUP-2-2Q014 2.5 1.000 U 244 0.003
MW-24 Screen 2| Jul/Aug 2014 MW-24-2 NA NA 1.7 4 0.002
MW-24 Screen 3 Jul 2013 MW-24-3 NA NA 30U 0.002 U
MW-24 Screen 3| Oct/Nov 2013 MW-24-3 NA NA 3.0U 0.002 U
MW-24 Screen 3| Jan/Feb 2014 MW-24-3 NA NA 3.0 U 0.002 U
MW-24 Screen 31 Apr/iMay 2014 MW-24-3 22U 1.000 U 30U 0.001 U
MW-24 Screen 3| Jul/Aug 2014 MW-24-3 NA NA 30U 0.002 U
MW-24 Screen 4 Jul 2013 MW -24-4 NA NA 0.6 J 0.002 U
MW-24 Screen 4| Oct/Nov 2013 MW-24-4 NA NA 30U 0.002 U
MW-24 Screen 4| Jan/Feb 2014 MW-24-4 NA NA 3.0 U 0.002 U
MW-24 Screen 4| Apr/May 2014 MW-24-4 13U 1.000 U 06 U 0.002 U
MW-24 Screen 4| Jul/Aug 2014 MW-24-4 NA NA 30U 0.002 U
MW-24 Screen 5| Ocl/Nov 2013 MW-24-5 NA NA 31U 0.001 J
MW-24 Screen 5| Apr/iMay 2014 MW-24-5 24 U 1.000 U 25U 0.003 U
MW-25 Screen 1 Jul 2013 MW-25-1 NA NA 1.7 J 0.002 U
MW-25 Screen 1| Oct/Nov 2013 MW -25-1 NA NA 23U 0.002 U
MW-25 Screen 11 Jan/Feb 2014 MW-25-1 NA NA 20U 0.002 U
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Sample Sampling Sample Arsenic Lead Chromium, | Chromium,
Location Event Number {ug/L) (ug/l) Total Hexavalent
(ug/L) (mg/L)
MW-25 Screen 1] Apr/May 2014 MW-25-1 20U 1.000 U 154 0.002 U
MW-25 Screen 1] Jul/Aug 2014 MW-25-1 NA NA 15U 0.002 U
MW-25 Screen 2 Jul 2013 MW-25-2 NA NA 29 d 0.002 J
MW-25 Screen 2] Oct/Nov 2013 MW.-25-2 NA NA 254 0.001 J
MW-25 Screen 2| Oct/Nov 2013 DUPE-4-4Q13 NA NA 37U 0.0601 J
MW-25 Screen 2| Jan/Feb 2014 MW-25-2 NA NA 4.0 0.002 J
MW-25 Screen 2| Apr/May 2014 MW-25-2 0.8 J 1.000 U 28U 0.002 J
MW-25 Screen 2| Jul/Aug 2014 MW-25-2 NA NA 3.0 0.002
MW-25 Screen 2| Jul/Aug 2014 DUP-4-3Q14 NA NA 274 0.002
MW-25 Screen 3 Jul 2013 MW-25-3 NA NA 3.3 0.003
MW-25 Screen 3 Jul 2013 DUPE-4-3Q13 NA NA 3.1 0.003
MW-25 Screen 3| Oct/Nov 2013 MW-25-3 NA NA 24 0.002
MW-25 Screen 3| Jan/Feb 2014 MW-25-3 NA NA 18 J 0.003
MW-25 Screen 3| Apr/May 2014 MW-25-3 1.0 4 1.000 U 27 U 0.003
MW-25 Screen 3| Jul/Aug 2014 MW-25-3 NA NA 3.5 0.003
MW-25 Screen 4 Jul 2013 MW-25-4 NA NA 1.5J 0.002 U
MW-25 Screen 4| Oct/Nov 2013 MW-25-4 NA NA 1.1d 0.002 U
MW-25 Screen 4| Jan/Feb 2014 MW-25-4 NA NA 094 0.001 J
MW-25 Screen 4| Apr/May 2014 MW-25-4 0.8 J 1.000 U 14U 0.001 J
MW-25 Screen 4|  Jul/Aug 2014 MW-25-4 NA NA 1.4 J 0.001 J
MW-25 Screen 5 Jui 2013 MW-25-5 NA NA 30U 0.002 U
MW-25 Screen 5| Oct/Nov 2013 MW-25-5 NA NA 3.0 U 0.002 U
MW-25 Screen 5| Jan/Feb 2014 MW-25-5 NA NA 30U 0.002 U
MW-25 Screen 5| Apr/May 2014 MW-25-5 1.7 J 1.000 U 30U 0.002 U
MW-25 Screen 5| Jul/Aug 2014 MW -25-5 NA NA 30U 0.002 U
MW-26 Screen 1 Juf 2013 MW-26-1 NA NA 30U 0.002 U
MW-26 Screen 1] Oct/Nov 2013 MW-26-1 NA NA 30U 0.002 U
MW-26 Screen 1| Oct/Nov 2013 DUPE-3-4013 NA NA 7.2 0.002 U
MW-26 Screen 1| Jan/Feb 2014 MW-26-1 NA NA 3.0U 0.002 U
MW-26 Screen 1| Apr/May 2014 MW-26-1 20U 1.000 U 3.0 U 0.002 U
MW-26 Screen 1] Jul/Aug 2014 MW-26-1 NA NA 30U 0.002 U
MW-26 Screen 2 Jul 2013 MW-26-2 NA NA 2.6 J 0.002 U
MW-26 Screen 2| Oct/Nov 2013 MW-26-2 NA NA 214 0.002 U
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. Chromium, Chromium,
Sample Sampling Sample Arsenic Lead
l.ocation Event Number (Hg/L) {(pg/Ll) Total Hexavalent
(Hg/L) (mg/L)
MW-26 Screen 2| Jan/Feb 2014 MwW-26-2 NA NA 3.0 U 0.001 U
MW-26 Screen 2| Apr/May 2014 MW-26-2 2.3 1.000 U 5.0 0.002 U
MW-26 Screen 2| Jul/Aug 2014 MW-26-2 NA NA 204 0.002 U
California Maximum Contaminant Level (MCL) 10 15~ 50 0.01
EPA Region IX Maximum Contaminant Level 50 15~ 100 NE

Notes
DUPE
NA
NE
UNK

UJ

Field Duplicate
Not analyzed
Not established

PQL value unknown

Interim Action Level - California Department of Health Services

As of January 6. 2004, hexavalent chromium is regulated under the 50-ug/L. MCL for total chromium.

DHS will be adopting an MCL that is specific for hexavalent chromium (DHS, 2004).

As of December 31, 2010, a draft PHG of 0.02 ug/L has been established by Cal/EPA (e.g., Health and Safety
the CDPH (formerly DHS) has not ¢ shed an MCL.

Code requirement to establish the MCL), however,

On August 23, 2013, the California Department of Public Health (CDPH) proposed to establish a specific MCL

Jor Cr{Vl) at a concentration of 0.010 milligram per liter (10.0 ug/L equivaient).

On July 1, 2014 the State Water Resources Controt Board (CalEPA) adopted an MCL for Cr(VI) of 10.0 ug/L

Analyte concenfration is an estimated value
Analyte was analyzed for but not detected at or above the stated limit

Analyte was analyzed for but not detected; analyte concentration is an estimated value
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TABLE 3
SUMMARY OF VOLATILE ORGANIC COMPOUNDS AND PERCHLORATE REPORTED IN
MUNICIPAL PRODUCTION WELLS NEAR JPL DURING LAST FIVE SAMPLING EVENTS OF THE
LONG-TERM QUARTERLY GROUNDWATER SAMPLING PROGRAM
(All concentrations reported in ug/L)

{Shaded values exceed State or Federal MCLs or action levels )

Purveyor Well Name Sample Date Perchlorate Tetfscr:!(:)?icée PCE TCE
7/30113 17.0 NA NA NA
8/06/13 17.0 1.1 05U 1.2
8713413 18.0 NA NA NA

17.0 NA NA NA

NA 1.3 05U 1.5

17.0 NA NA NA

17.0 14 085U 1.6

19.0 NA NA NA

19.0 NA NA NA

19.0 NA NA NA

25.0 1.8 SIS 1.8

24.0 NA NA NA

22.0 NA NA NA

26.0 2.0 1.9

27.0 NA NA NA

28.0 NA NA NA

27.0 NA NA NA

13.0 NA NA NA

28.0 NA NA NA

27.0 NA A NA

WELL 03 30.0 2.0 1.9
LINCOLN AVENUE WATER CO. 29.0 A A NA
27.0 NA NA NA

27.0 NA NA NA

26.0 25 0.6 2.6

25.0 NA NA NA

25.0 NA NA NA

250 NA NA NA

24.0 NA NA NA

22.0 NA NA NA

22.0 NA NA NA

23.0 2.1 0.5 1.9

0/10/14 22.0 NA NA NA
6/17/14 22.0 NA NA NA
6/24/14 22.0 NA NA NA
701714 23.0 2.1 4.5 2.2
23.0 NA NA NA

24.0 NA NA NA

NA 2.6 0.5 2.3

23.0 NA NA NA

7/29/14 25.0 NA NA NA
7130/ 17.0 NA NA NA
WELL 05 8/06/13 16.0 1.8 0.6 1.6
8/13413 17.0 NA NA NA
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Carbon

Purveyor Well Name Sample Date Perchlorate Tetrachioride PCE TCE
8/20/13 16.0 NA NA NA
8/27/13 17.0 NA NA NA
G/03/13 18.0 1.9 0.6 1.8

16.0 NA NA NA
16.0 NA NA NA
16.0 NA NA NA
15.0 1.5 0.5 1.5
14.0 NA NA NA
14.0 NA NA NA
15.0 NA NA NA
14.0 1.5 0.5 1.3
14.0 NA NA NA
16.0 NA NA NA
13.0 NA NA NA
27.0 NA NA NA
13.6 NA NA A
13.0 NA NA NA
LINCOLN AVENUE WATER CO. {con't) WELL 05 (con't) 14.0 25 08 20
12.0 NA NA NA
3/25/14 11.0 NA NA N
401114 12.0 1.5 0.6 1.6
4/08/14 12.0 NA NA NA
41514 13.0 NA NA NA
10.0 NA NA NA
11.0 NA NA NA
11.0 NA MNA
10.0 NA NA NA
11.0 1.3 0.6 1.4
10.0 NA NA NA
11.0 NA NA WA
13.0 NA NA NA
11.0 1.2 0.5 1.2
11.0 NA NA NS
10.0 NA NA NA
9.9 NA NA NA
11.0 NA NA NA
7/129/13 40U NA NA NA
80513 40U NA NA NA
8/12/13 4.0 U NA NA NA
8/19/13 4.0 U NA NA NA
40U NA NA NA
40U NA NA NA
4.0 U NA NA NA
RUBIO CANON LAND & WATER ASSOCIATION WELL 04 40U NA NA NA
404U NA NA NA
4.0 U NA NA NA
11/04/13 4.0 U NA NA NA
11712/13 4.0 U MNA NA NA
111813 4.0 U NA NA NA
11725113 4.0 U NA NA NA
4.0U A NA NA
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Purveyor Well Name Sample Date Perchlorate Te::é:g:ide PCE TCE
120913 40U NA NA NA
12716713 40U NA NA NA
12/23/13 4.0 U NA NA NA
2110114 4.0 U NA NA NA
218114 4.0 U NA NA NA
2i24/14 40U NA NA NA
3403714 40U NA NA NA
3/10/14 4.0 U NA NA NA

4.0 U NA NA NA

40U NA NA NA

4.0U NA NA NA

NA NA NA

WELL 04 (con') A i e
NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA N/

NA NA NA

RUBIO CANON LAND & WATER ASSOCIATION (con') NA NA NA
NA NA NA

NA NA NA

NA NA N

4.0 U NA NA NA

404 NA NA NA

4.0U NA NA NA

4.0U NA NA NA

9/16/13 40U NA NA NA
40U NA NA NA

4.0 U NA NA NA

10U NA NA NA

40U NA NA NA

WELL 07 40U NA NA NA
1.0 U NA NA NA

1.0 U NA NA NA

4 10U NA NA NA
324114 4.0 U NA NA NA
33114 40U NA NA NA
4i07/14 40U NA 0.5 U NA
4714714 4.0 U NA NA NA
4i24114 40U NA NA NA
4/28/14 4.0 U NA NA NA
4.0 U NA NA NA

40U NA NA NA

4.0 U NA NA NA
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Carbon

Purveyor Well Name Sample Date Perchlorate Tetrachloride PCE TCE

4.0 U NA NA NA

6/16/14 40U NA NA NA

6/23/1 4.0 U NA NA N

RUBIO CANON LAND & WATER ASSOCIATION (con't) WELL 07 {con't) 620 10U e A ne

7/07114 4.0 U NA 0.6 NA

7/14/14 40U NA NA N/

4.0U NA NA NA

40U NA NA NA

4.5 NA 0.6 NA

4.0 NA 05U NA

5.2 NA 0.6 NA

5.6 NA 0.5 NA

5.3 NA 0.6 NA

5.5 NA 06 NA

9/09/13 5.7 NA 0.8 MNA

S/16/13 4.8 NA 0.7 NA

52 NA 0.7 NA

11/04/13 5.1 NA 1.2 NA

111113 4.8 NA 1.3 NA

11/18/13 4.6 NA 1.3 NA

1172513 4.3 NA 1.5 NA

12102113 40U NA 1.5 NA

4.8 NA 1.7 NA

12/16/13 49 NA 1.7 N/

12/23113 4.8 NA 1.8 BA
2110114 4.3 35 U 2.6

2/18/14 51 NA 2.8 NA

LAS FLORES WATER CO. WELL 02 2/24i14 5.0 NA 2.6 NA

3/03/14 4.5 NA 2.7 NA
3110114 5.2 NA 4.8

4.2 MA 3.9 NA

4.7 NA 3.9 NA

5.8 NA 4.1 N/

4.7 MNA 3.1 NA

4.8 NA 3.3 NA

4.0 U NA 3.9 NA

5.4 NA 3.4 NA

4.2 NA 2.8 NA

40U NA 3.4 B

4.3 NA 3.8 NA

51 NA 3.5 NA

4.3 NA 3.7 NA

4.9 NA 4.2 NA

8/30/44 52 NA 3.7 NA

707114 4.9 NA 3.8 NA

7it4/14 4.8 NA 3.4 NA

7121114 4.1 NA 3.6 NA

40U NA NA NA

LA CANADA IRRIGATION DIST. WELL 01 NA NA 0.7 1.9

40U NA NA NA
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Carbon

Purveyor Well Name Sample Date Perchlorate Tetrachloride PCE TCE
224114 40U NA NA NA
WELL 01 (con') 5/27/14 4.0 U NA NA NA
8/23/14 NA NA a5 U 0.6
LA CANADA IRRIGATION DIST. (con'ty 40U NA NA NA
WELL 08 NA NA g5 U 0.5 U
NA NA 0.6 1.4
NA NA 0.5 U 0.7
40U 05U o5 u 05U
5.2 05 U 1.8 1.3
WELL 01 40U 05U 1.8 1.5
NA 2.6 05 U
4.0 U 25
4.0 U 2.4 1.4
404 0.5 U a5 u 05 U
53 05U 2.2 0.8
WELL (2 J 054U 1.5 0.9
NA 3.1 0.9
VALLEY WATER CO. 4 S 20 i
732114 4.4 0.5 U 1.9 1.2
404 05U 45U 15U
41 NA NA NA
WELL 03 NA 0.5 U 1.8 1.1
4.7 25U 1.4 1.0
4.8 15 U 1.5 1.0
rou 3.5 U 054U 3.5 L
4.6 U NA NA NA
WELL 04 5/07/14 NA 5U 1.5 2.0
6704714 4.0 25U 1.3 2.1
7:32/14 4.0 U U 1.5 1.2
28.5 1.8 05U 0.6
287 1.7 0.5 U 0.7
29.9 15 05U 0.6
26.9 2.4 0.5 U 0.6
29.6 2.3 05U 0.6
26.1 1.9 05U 0.7
28.5 1.5 0.5 U 0.7
27.2 2.0 0.5 U 0.7
23.8 1.7 05 Y 0.7
28.3 1.4 05U 0.6
PASADENA-CITY. WATER DEPT. ARROYO 28.8 1.8 0.5 U 0.6
2682 1.8 05U 8.7
23.9 1.8 05U 0.7
24.4 1.6 0.5 0.6
251 1.7 0.5 0.6
24.3 1.9 05U 0.7
25.1 1.7 05U 0.7
24.8 1.7 05U 0.8
25.2 15 0.6 U 4.7
2:18/14 24.8 16 05U 0.7
225114 238 1.6 05U 0.6
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Carbon

Purveyor Weli Name Sample Date Perchlorate Tetrachloride PCE TCE
311714 231 1.0 05U 05U
3/18/14 23.8 1.4 05U 0.5
3/25/14 25.0 1.4 ERS| 0.5
4/01/114 25.5 1.3 05U 0.5
4/08/14 26.0 1.3 05U 0.6
4/15/14 23.7 1.2 05U 0.6
4/22/114 NA 1.6 05U 0.7
4/29/14 NA 1.4 05U 0.6

ARROYO {cont) 520714 21.6 1.5 05U 0.7
5127114 18.6 1.8 05U 0.7
18.1 1.5 054U 0.7

19.0 1.7 0.5 U 0.8

19.5 15 05U 0.7

19.5 1.6 0.8

19.4 1.9 0.5 U 0.5

19.3 18 0.5 U 0.9

18.4 1.1 05U 0.7

18.4 1.7 05U 0.8

5.9 05U 0.8 4.2

5.5 05U 1.0 4.6

4.2 15U 1.0 3

4.6 05U 1.0 4.5

5.6 05U 1.0 4.3

4.8 05U 1.0 4.4

PASADENA-CITY, WATER DEPT. (con't) 27 0oy Al 43
VENTURA 3/18/14 6.1 05U 1.0 4.2
7.7 0.5 1.0 4.4

7.7 0.5 0.9 4.0

6.3 35U 0.9 4.2

4/15/14 5.7 NA NA NA
122114 NA 0.5 1.0 4.6
NA 0.6 0.9 4.1

5.1 05U 1.3 5.2

7.5 05U 0.8 4.2

8.0 05U 0.7 2.4

7.7 0.5 U 0.6 2.2

6.8 0.5 0.6 2.2

6.8 0.5 05 U 1.7

6.5 05U 4.6 24

6.3 05U 4.6 2.1

5.8 0.6 2.1

6.3 0.6 2.0

6.0 0.8 2.1

12/17 5.7 0.7 2.3
12/24/13 6.1 05U 0.7 2.3
12131413 5.6 0.5t 0.6 2.4
21114 7.3 05U 0.7 2.5
2/18/14 5.9 0.5 U 0.6 2.3
2/25/14 6.1 05U 0.6 2.2
31114 6.4 0.5 U 6.6 2.4




Purveyor Well Name Sample Date Perchlorate Tet(r:;cr:jli?'ide PCE TCE
3/18/14 8.7 05U 0.6 2.3
3/25/14 7.0 05U 0.6 2.3
4701714 6.9 05U 0.6 2.2
4/08/14 8.2 05U 0.6 2.2
415114 7.0 65U 0.6 2.3
7.0 05U 0.7 2.6
NA 045U 0.7 2.6
55 G5 U 0.6 341
PASADENA-CITY, WATER DEPT. (con't) WELL 52 {con't) 4.5 0.5 U 0.6 2.7
5.2 0.6 2.7
5.1 05U 0.7 3.0
NA 05U 0.7 2.8
5.3 0.5 U 0.7 3.3
7/08/14 55 05U 0.8 3.5
711514 5.7 05U 0.8 3.7
7122014 5.8 05U 0.7 2.8
4.9 05U 0.8 3.4
California Maximum Contaminant Level (MCL) 8.0 0.5 50 5.0
ERA Region IX Maximum Contaminant Level NE 5.0 5.0 5.0
Notes
NA
NE
Source
Drinking Water Data, January 4
U indicates the compound or analyle was analyzed for but not detected at or above the stated limit
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A Professional Law Corporation

1901 FIRST AVENUE, SUITE 219
SAN DIEGO. CALIFORNIA 92101-2311

TELEPHONE FACSIMILE
619-702-7892 619-702-9291

June 1, 2015

Public Comment for Pasadena City Council
Appeal Hearing June 1, 2015

Project: Arroyo Seco Canyon Project
Appellant: Spirit of the Sage Council, et al.

Spirit of the Sage Council makes this appeal of the March 4, 2015 decision of the BZA to approve a
conditional use permit (“CUP”) and initial study/mitigated negative declaration (“IS/MND") for the
Arroyo Seco Canyon Project (“Project”) and incorporates all of the March 4, 2015 public comments
given by both Spirit of the Sage Council, Project Soliton, and Hugh Bowles.

In addition to the reasons given in the March 4, 2015 public comment letter, the
Project should not be approved for the following reasons:

1) Failure to properly review the Initial Study and proposed Mitigated Negative
Declaration; failure to consider new information raised during the appeal process
that shows that there are actual and potential significant environmental impacts
that either (1) cannot be mitigated; or (2) are not mitigated to less than a
significant impact.

2) The CUP should not be issued because findings under the City of Pasadena Zoning
Code Section 17.61.050.H do not support the approval of a CUP for the Project.

3) Despite preparation of a MND, there is a fair argument that one or more significant
adverse environmental impacts could result, despite the findings of the MND and
the proposed mitigation;

4) Improper and misuse (“waste”) of the government money {see enclosure provided

herewith).

06/01/2015
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The following factual and legal reasons support rejection of the project as currently studied and
proposed:

Actual and Potential Significant Impacts

Appellants commented on and brought forth multiple significant impacts and potential impacts
including (1) soil contamination; (2) water contamination; (3) biological resources; and (4) native plants
and animal species. These significant impacts were dismissed as presenting “no new information . ..
that would require the recirculation of the proposed Mitigated Negative Declaration.” (Planning and
Community Development Department staff report (“Staff Report”) at p. 16).

Soil Contamination

The location of the Project next to a Cortese and Superfund site, with admitted contaminants that are
present under Area 3 of the Project should be a presumption of a fair argument that actual and
potential significant impacts are present that cannot and have not been properly mitigated in the
proposed negative declaration. Additionally, the location triggers the strong presumption in favor of
preparing an EIR as opposed to an MND. Cortese projects are not categorically exempt from CEQA
because they may be more likely to involve significant environmental effects. {(See Pub. Resources
Code, § 21084(d).)

The IS/MND specifically admits groundwater contamination (IS/MND 4-72) and anticipates the
potential for the disturbance of contaminated soils (Id.) However, under mitigation measure MM HAZ-
2, the IS/MND assumes that any contaminated soils will be discovered by a contractor based upon sight
or odor. (IS/MND at p. 1-10.) At the same time, the planned project anticipates using an earth shaker to
shake out soil that has not been tested for contaminants. The shaking process potentially exposes both
workers and the general public to airborne contaminants. (IS/MND at p. 3-10.)

All activity, particularly in Area Three to grade, dig, shake and/or transport soils without a proper
environmental study that includes testing for soil contaminants when the site is known to have
contaminants and is located next to the JPL Superfund site creates significant potential impacts that
cannot be mitigated by the current IS/MND.



Page Three
Public Comment for Pasadena City Council
Appeal Hearing June 1, 2015

Indirect and Cumulative Impacts

Water Contamination

As stated, the MND admits groundwater contamination. The IS/MND fails to properly take into
consideration the indirect and/or cumulative impact of additional water flow into the Monk Hill
Groundwater Treatment System. The IS/MND relies on a ten year old JPL modeling study from 2005
and fails to take into account the environmental changes over 10 years and the intervening 2009
Station Fire, which is acknowledged throughout the IS/MND as altering the topography and soils of the
entire area. (IS/MND at p. 4-74.)

The IS/MND did not study whether the Monk Hill Treatment System could handle additional water and
contaminants from an increase in the Monk Hill subarea, the potential underground movement of the
contamination plume and the potential impact on the Pasadena water supply.

Water Collection

The Project contemplates collecting fifty (50) percent or more of the water in the Arroyo Seco Canyon

and fails to take into account the direct and/or cumulative significant impacts of the decrease in water

in each and every area downstream.

Mandatory Findings of Significance

Under CEQA and the CEQA Guidelines, this Project qualifies for one or more mandatory findings of
significance that compels the preparation of an EIR. (See PRC §21083(b); 14 Cal Code Regs §15065(a).)
Under 14 Cal Code Regs §15065(a), there is a mandatory requirement that this Project has a significant
effect on the environment for the following reasons:

1. The Project has the potential to degrade substantially the guality of the environment.
(PRC §21083(b)(); 14 Cal Code Regs §15065(a){1).)

2. The Project has the potential to achieve short-term environmental goals to the
disadvantage of long-term environmental goals. (PRC §21083(b)(l); 14 Cal Code Regs
§15065(a)(2).)

3. The Project has possible environmental effects that are individually limited but
cumulatively considerable. Pub Res C §21083(b)(2); 14 Cal Code
Regs §15065(a)(3).
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4. The Project has environmental effects that will cause substantial adverse effects
on human beings, either directly or indirectly. Pub Res C §21083(b)(3); 14 Cal Code Regs
§15065(a)(4).

All four reasons for the mandatory finding of significant impacts are found in the proposed Project,
based upon the arguments and evidence presented by Appellants.

Biological Resources

Removal of Established Trees

The MND relies on findings in the ES that the removal of up to 17 trees for the project has a less than
significant impact (ES at 4-24) because the project intends to comply with local ordinance governing
the planting of offset trees. While the project may comply with local City ordinance, the removal of
mature White Alders, Coast Live Oak, and Arroyo Willows is a significant impact even when replaced
because of the required time for trees to mature. These are at g minimum unmitigated short term
adverse impacts to the environment for which an Environmental

Impact Reportis required.

Impacts on Species

Because the project will collect and prevent the flow of more than fifty percent (50%) of the water in
the Project area, there is a mandatory finding that the Project may have a significant impact under 14
Cal Code Regs & 15065(a)(1) through the downstream reduction of sustainability of habitat for fish and

wildlife, and for which an environmental impact report is necessary.

Native plant/animal species

The MND fails to take into account the possible significant impact to vegetation and wildlife. The current
restoration project calls for leaving the majority of artificial fill and therefore will not increase the
biological resources to the extent claimed. Additionally, the ES relies on findings from the 2003 MEIR,
which is now out of date due to the effects of the 2009 wildfire and storm disturbances that significantly
altered the topography of the project areas. The February 4, 2015 United States Fish and Wildlife Service
visit identified post storm disturbance areas and regrowth of vegetation. The changes to vegetation and
habitat are not sufficiently accounted for in an MND
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and require further study and an EIR to properly determine and mitigate potential significant effects of
the project on biological resources. See additional information in the enclosures submitted herewith.
On this topic and all others, the City’s reliance on the prior MEIR is not proper based upon the significant
passage of time, as well as the limitation that it is improper for a MND to tier-off an EIR {especially
where adverse impacts were found to exist in the prior study).

Misappropriation and Unlawful Spending (Waste)

It is alleged and believed that the City is not in compliance with "Grant Agreement No.

4600009706 (GLAC-IRWM Proposition 84 implementation Grant)" along with the related Agreement
between LACFCD and the City. The Prop 84 Agreement between Los Angeles County Flood Control
District and State states that the Local Project Administrator {City) must also comply with the
Agreement, including returning funds not used for the project. In the current project, the City did not
reveal in their Prop 84 grant proposal that the project location is adjacent to a federally designated
Superfund and Cortese site. The use of funds for this project from Prop 84 as it is now heing
implemented is a waste and misuse of Prop 84 funds and subject to challenge under California Code of
Civil Procedure 526a and other relevant California law.

Attachments:

ot

) 1988 - JPL preliminary assessment (44 pages)

) EPA Superfund Site Overview: Jet Propulsion Laboratory (5 pages)
)

)

W N

Final CERCLA Sheet {(MH Groundwater Wells and Treatment Plant (44 pages)
NASA Oct 2014 - 3rd Qtr Groundwater Monitoring Summary {44 pages)
5) Sunset Well PERCHLORATE STUDY (NAS710345A) (29 pages)
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Jomsky, Mark

From: TDSeifert@aol.com

Sent: Monday, June 01, 2015 3:39 PM

To: Jomsky, Mark

Subject: Please Distribute to our Mayor and City Council
Attachments: ASCPCouncilLetter150601.pdf

Re: Arroyo Seco Canyon Project
Dear Mayor Tornek and the City Council:

| call your attention to the attached letter regarding the Arroyo Seco Canyon Project to which |

add my strongest support. As former Chair of the Hahamonga Watershed Park Advisory Committee,

| had numerous dealing with the Spirit of the Sage Council and their predatory types of lawsuits
against the City of Pasadena. Their appeal has been unanimously denied by the Board of Zoning
Appeals and it is time to put it to rest.

I urge you to deny the appeal and to adopt the Conditional Use Permit and Mitigated
Negative Declaration for the Arroyo Seco Canyon Project.

Thank you.

Thomas D. Seifert, Chair
Arroyo Seco Foundation
626-577-6000
626-818-4580 cell
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Arroyo Seco Foundation

May 28, 2015

Mayor Terry Tornek and Members of the Pasadena City Council
City Hall

100 N. Garfield Avenue

Pasadena, Ca 91109

RE: Arroyo Seco Canyon Project

Dear Mayor Tornek and Members of the City Council:

As the Pasadena City Council considers the most appropriate drought response on Monday, you will
also have the opportunity to take a significant step to increase local water resources andtodosoinan
environmentally-beneficial way.

The Arroyo Seco Canyon Project is a model project, resulting from a partnership between the Arroyo
Seco Foundation (ASF) and the Pasadena Water & Power Department (PWP). ASF developed the
groundwork for this project and secured $3.27 million dollar in funding for it from the California
Integrated Water Resources Management Program. We have worked closely with PWP staff to develop
and implement the program, so we strongly support the program that is being presented to you for
your review and approval.

The benefits of the program are considerable. The Canyon project will:

1. Increase local water supply quickly by allowing Pasadena to take full advantage of existing
water rights;

2. Improve conditions for fish and aquatic species in the Arroyo Seco;

Enhance water quality by providing a public restroom at the top of Hahamongna Watershed

Park;

Restore aquatic and riparian habitat damaged by the Station Fire and subsequent floods;

Improve passive recreational opportunities for local residents;

Provide a community nursery for native plants; and

Educate Pasadena and our region about integrated water programs for a sustainable future.

w

Nowun s

Throughout the planning process, the benefits and impacts of the program have been carefully
evaluated by the project team and outstanding technical experts. There have been numerous
opportunities for public participation in the program, and significant changes have been made based
on that input. The Conditional Use Permit (CUP) and Mitigated Negative Declaration (MND) were
approved by the Pasadena Planning hearing officer on January 7, 2015. An appeal was then filed by the
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Spirit of the Sage Council, a non-profit organization based in North Carolina, Project Soliton, a related
non-profit organization, and an Altadena resident, Hugh Bowles. The Board of Zoning Appeals denied
their appeal on March 4, 2015 by a unanimous vote, and they have now brought their appeal to the
City Council. It is difficult to respond to the issues raised by the appellants because they are vague and
poorly documented. Many of their issues have nothing to do with the CUP or the MND. Others reflect
a lack of understanding of water conservation, water quality, groundwater management and water
rights, all issues that have been diligently and thoroughly analyzed by professionals in the preparation
of the two documents.

Faced with a severe drought, Pasadena and Southern California need to adopt integrated,
environmentally-sensitive water programs like the Arroyo Seco Canyon Project for a sustainable future.
The Arroyo Seco Canyon Project is the most immediate and effective step that Pasadena can take to
expand local water supplies. We urge you to act decisively to reject the appeal and to adopt the
Conditional Use Permit and Mitigated Negative Declaration for the Arroyo Seco Canyon Project so that
we can complete this vital project soon.

Sincerely yours,

- P
(l'\ii'\ ; )’%(/}Qw

Tim Brick
Managing Director

Los Angeles River Center, 570 W. Avenue 26 #450, Los Angeles, CA 90065
PO Box 91622, Pasadena, CA 91109-1622 www.arroyoseco.org



