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16. Abstract (Continued)

Ni neteenth Avenue Landfill, AZ

First Renedial Action - Fina

The selected renedial action for this site includes containing landfill wastes
onsite by constructing an inperneable cap and surface drai nage structures over
the landfill, as well as soil-cenment |evees along the river at the landfil
boundary; w dening the river channel; collecting and flaring landfill generated

gases; institutional controls and access restrictions; and air and ground water
nonitoring. A contingency ground water treatnment plan will be inplenented
whenever ground water standards are exceeded at the landfill boundary. The
estimated present worth cost for this renedial action is $42,990, 000, which

i ncl udes an annual O&M cost of $1, 010,000 for 30 years.



RECORD OF DECISION
DECLARATION

Site Name and L ocation

Nineteenth Avenue Landfill
Phoenix, Arizona

Statement of Basis and Pur pose:

This document serves as the EPA selection of remedy for the Nineteenth Avenue Landfill site in Phoenix,
Arizona. The Arizona Department of Environmental Quality (ADEQ) has aso approved this remedia action in
conformance with: the Arizona Administrative Code (A.A.C.) R18-7-108, Remedia Action Plan (RAP); Arizona
Revised Statute (A.R.S.) 49-282, Water Quality Assurance Revolving Fund (WQARF); the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1996 (SARA); the National Contingency Plan (NCP), to the extent
practicable; and relevant state and federal requirements. This decision document explains the factua and legal
basis for selecting the remedy for this site.

The EPA remedy selection is based upon ADEQ's Letter of Determination, the Remedia Action Plan, the
Remedia Investigation, the Feasibility Study, the Responsiveness Summary, and the Administrative Record. The
information supporting this decision is contained in the Administrative Record for this site. The attached index lists
the items comprising the administrative record.

Assessment of the Site:

Actua or threatened releases of hazardous substances from this site, if not addressed by implementing the
response action selected in this Record of Decision, may present an imminent and substantial endangerment to
public health, welfare, or the environment.

Description of the Selected Remedy:

Thisisafinal remedy for the Nineteenth Avenue Landfill site. The final remedy provides for containment of
the landfill wastes on-site with the collection and flaring of landfill generated gases. Landfill gasesthat are
generated shall be managed by separate gas collection and flare systems which will operate independently in each
cell of the landfill. Air and ground water monitoring shal be performed at the site, and a stand-by ground water
treatment plan shall be implemented whenever groundwater quality standards are exceeded at the landfill
boundary.

The containment of the landfill wastes and prevention of the infiltration of precipitation or any liquids shall be
achieved by construction of a compacted clay-soil cap with surface drainage structures channeling precipitation
off the cap. Construction of soil-cement levees dong the landfill cells that border the Salt River shall prevent
erosion and overtopping from the Salt River, while placement of a subsurface pipe with backfill will prevent
erosional undercutting aong the cast boundary of the landfill. ADEQ’s Letter of Determination and the Remedia
Action Plan describes the approved remedy in greater detall.



Declaration of Statutory Deter minations:

The EPA fina remedy selection for the Nineteenth Avenue Landfill site will be protective of human health
and the environment, is cost effective, and attains federal and state requirements that are applicable or relevant
and appropriate (ARARS). This aternative uses permanent solutions and alternate treatment technologies to the
maximum extent practicable for this site. However, because trestment of the principa threat posed by the landfill
was not found to be practicable, this remedy does not fully satisfy the Statutory preference for treatment as a
principal element of the remedy. The collection and flaring of gas, and implementation of a ground water
treatment plan are significant components of the remedy; however, the size of the landfill and volume of landfill
waste preclude a remedy in which contaminants effectively could be excavated and treated.

As this remedy will result in hazardous substances remaining on-site above health based levels, areview will
be conducted by EPA each five years after commencement of remedial action to ensure the remedy continues to
provide adequate protection of human health and the environment. If this selected remedial action does not meet
the goals and cleanup objectives identified in the remedy, or is not sufficiently protective of human health and the
environment, then EPA may, under the authorities of CERCLA, require additiona response action.

9.29.29 /,Lo-&,. "‘"-

Date Danisl W. McGovern
-ﬁ’ Regional Administrator
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-y 215 Fremont Street

San Francisco, Ca. 94105

Sept enber 25, 1989

MEMORANDUM

SUBJECT: gth, Ave. Remedial Action Plan
FROM: M < Black

TO: Gail B. Cooper

The State of Arizona has approved a Renedial Action Plan (RAP)

for the cleanup of the 19th Avenue landfill | ocated in Phoenix,
Arizona. The 19th Avenue landfill is a state-lead site which is on
t he NPL.

The RAP for the site provides for containnent of the |andfill
wastes on-site with the collection and flaring of landfill
generated gases. It also calls for air and ground water nonitoring
and a stand-by ground water treatment which will be inplenented
whenever ground water quality standards are exceeded at the
| andfill boundary. Containment of the landfill wastes will be
achi eved by construction of a conpacted clay-soil cap with surface
drai nage structures channeling precipitation off the cap. The
remedy is described in greater detail in the Letter of
Determ nati on and RAP prepared by the Arizona Departnment of
Envi ronmental Quality (ADEQ) .

EPA has consulted with the State in the preparation of the RAP.
| have reviewed and concurred on the EPA Record of Decision
decl aration which states that the RAP neets the requirnents of a
ROD under CERCLA.



= ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

T

ROSE MOFFORD, GOVERNOR
RANDOLPH WOOD, DIRECTOR

Letter of Determination
for
City of Phoenix, I19th Avenue L andfill

September , 1989
RPU; 371

CERTIFIED MAIL
Return Receipt Requested

Mr. George Britton
Environmenta Services Manager
City of Phoenix

251 W. Washington Street
Phoenix, Arizona 85003

Dear Mr. Britton:

RE: Approval of Remedial Action Plan for City of Phoenix I9th Avenue Landfill, dated June 12,
1989.

The Final Draft Remedial Action plan for the above referenced site has been reviewed for
conformance with the Arizona Administrative Code (A.A.C.) R18-7-108 Remedia Action Plan
(RAP), Arizona Revised Statute (A.R.S.) 849-282 Water Quality Assurance Revolving Fund
(WQARF), the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), the Superfund Amendments and Reauthorization Act of 1986 (SARA), and other pertinent
state and federal requirements.

TheFinal Draft Remedial Action Plan for the |9th Avenue Landfill, dated June 12, 1989, has been
approvedalong with the proposed Preferred Alternative A which includesa Groundwater Contingency
Plan. This proposal was compared with alternativesB, C, D, and aNo Action Alternative. Alternatives
A, B, C, and D were evaluated using the same criteria (Attachment 1). Thisdecision is consistent with
the recommendations made by the Office of Health Assessment Agency for Toxic Substances and
Disease Registry (ATSDR) or the U.S. Public Health Servicein their assessment of the 19th Avenue
Landfill, dated April 18, 1989.

The following provides a brief historical summary of the site.

The Department of Environmental Quality is An Equal Opportunity Affirmative Action Employer.

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004
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L ocation

The 19th Avenue Landfill islocated in an industrial area of Maricopa County within the municipal
boundaries of Phoenix, Arizona. Thelandfill is213 acresin size. The major part of the landfill, which
covers approximately 200 acres and isreferred to as Cell A, islocated on the north side of the Salt
River channel. This cell is bounded on the north by Lower Buckeye Road, on the east by the 15th
Avenue storm drain outfall channel, on thewest by 19th Avenue, and on the south by theriver channel.
Theremainder of thelandfill, Cell A-1, coversapproximately 13 acresand islocated on the south side
of the Salt River channel. Cell A-1isbounded on the north by the Salt River channel, on the east by
an active sand and gravel pit, on the south by industrial property, and on the west by an inactive sand
and gravd pit.

History of L andfill

In 1955, the 19th Avenue Landfill site was relatively undisturbed except for a shallow 20-acre
excavation in the northwestern portion of Cell A. In 1957, the City of Phoenix extended an existing
lease with the landowner to operate a municipal landfill. The landowner brought in another party to
start sand and gravel mining at the site to create the space needed for the landfill.

The mining and landfill operations began around 1957 Sand and gravel pitswere excavated to a depth
or approximately 30 to 35 feet, although some pits were excavated as deep as 50 feet below land
surface. The pits were then backfilled with municipal refuse from the Phoenix area. Solid and liquid
industrial wastes were also deposited. Liquid wastes, including industrial wastes, were poured into
unlined pits dug into areas of Cell A previoudly filled with refuse. In addition to the municipal and
industrial wastes, some medical wastes and materials containing low levels of radioactivity werea so
deposited. It has been estimated that the landfill contains approximately nine million cubic yards of
refuse.

Therefusewas generally covered onadaily basis. A final soil cap was placed over an areaonceit was
full of waste.

Parts of thelandfill were covered with water by at |east oneflood event during 1965 and intermittently
during the 1970s. Liquid waste disposal pits had been breached at least once. Surface water runoff
eventsin May, 1978, washed refuse from the southwest part of Cell A and the northern third of Cell
A-1.
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The landfill was closed by a ceased and desist order issued by the Arizona Department of Health
Services(ADHS) in February, 1979. The City of Phoenix and ADHS entered into aconsent agreement
inJune, 1979. The consent order was amended in December, 1979. To comply with thefirst amended
consent order, the City covered the site with fill, stockpiled soil for final capping, installed
groundwater monitor wells, built berms around the boundary of the landfill, and installed a methane
gas collection system.

The landfill was placed on the Environmental Protection Agency’ s (EPA) National PrioritiesListin
September, 1983. A Remedia Investigation/Feasibility Study (RI/FS) wasvoluntary conducted by the
City. It was completed in 1988. The RI/FS was prepared in accordance with the requirements of
CERCLA and SARA. In addition to the RI/FS, other tasks and studies were completed for the site.
These reports are listed in the index to the Administrative Record for 19th Avenue Landfill
(Attachment 2).

In1988, the EPA delegated the |ead oversite responsibility for the site to the Arizona Department of
Environmental Quality (ADEQ) . Since ADEQ became the lead agency, the City of Phoenix wasthen
requiredto prepared aremedial action plan (RAP) under the state WQAREF rules. The draft RAP was
completed in June, 1989, and was determined to be ready for public review and comment.

Community Relations

A public comment period was held on the 19th Avenue Landfill Draft RAP from June 29, 1989,
through August 11, 1989, by the ADEQ and EPA. In addition, a pubic meeting was held on July 20,
1989, to present the RAP and to obtain additional public input. All comments received during this
period have been documented in the Responsiveness Summary for the 19th Avenue Landfill. Both
ADEQ and EPA responded to public comments and questionswhich pertained to theinvestigation and
proposed RAP for the Landfill (Attachment I11).

Purpose of the Remedial Action Plan

The 19th Avenue Landfill RAPisrequired under state WQARF rulessince thelead oversight hasbeen
delegated to ADEQ. The RAP's purpose is to propose a remedy for the landfill which is subject to
public review, agency review, and agency approval prior to implementation.
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The RAP includes a summary of the results of the RI/FS. This includes a brief description of the
impact that the|9th Avenue Landfill hashad on the environment. The RAP also describesfive different
alternative remedies.

Alternative Selected

The Remedial Action Plan servesto document the selection of Alternative A asthe preferred remedy
for 19th Avenue Landfill. Alternative A consists of the following components:

N  leveeswould be placed aong both the north and south banks of the Salt River at the
landfill siteto provide for flood protection;

N  theriver channe would be widened:

N  asoil cap would be placed over the landfill so that rain water does not seep into the
landfill material;

N  asecurefence would be erected around the landfill boundary;

N ambient air quality, methane gas, and groundwater would be monitored;

N acontingency plan would be implemented should groundwater quality standards be
exceeded at the landfill boundary; and,

N methane gas would be collected and treated in a manner that eliminates any risk of
explosion.

Evaluation Criteria

The Remedial Action Plan describes the selected alternative as the Preferred Alternative A.
Alternative A isaremedy designed to provide:

N  Overdl protection of human health and the environment. The remedy will stabilize the
landfill and monitor for contaminants. Groundwater will be remediated when standards
are exceeded at the landfill boundary.
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Compliance with applicable or relevant and appropriate requirements (ARARS) and
substantive requirements of any future permitsif required.

L ong-termeffectivenessand performance. Theremedy will maintainreliableprotection
of human health and the environment over time and will mitigate any potential releases
of contaminants to the groundwater.

Reduction of toxicity, mobility, or volume by stabilizing the landfill and remediating
groundwater contamination at the landfill boundary.

Implementability. Alternative A istechnically and administratively feasible.

Cost. Theestimated cost for Alternative A isestimated to be 42,990,000 over the next
30 years.

Community comment. ADEQ has evaluated every public comment submitted
concerning 19th Avenue Landfill (see Attachment [11). Portions of the community did
not feel that Alternative A went far enough in remediating the Landfill. Others
commented that Alternative A isin excess of what is needed for remediation.

In summary, ADEQ believes that Alternative A will provide the best remedy among the proposed
alternatives with respect to criteria used to evaluate remedies. Therefore based on the information
available at the time, the State of Arizona believesthat Alternative A would be protective of human
health and the environment, would meet applicable State and local regulations, and would be cost
effective. This alternative satisfies the preference for reduction of toxicity, mobility, or volume as
aprincipal element. All substantive permit requirementswill be met during theimplementation of this
remedial action. It is determined that the remedy for this landfill will use permanent solutions and
aternative treatment technol ogies to the maximum extent practicable.

Outstanding issues pertaining to this remedy will be more clearly defined and addressed during the
Consent Order negotiations. One
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item on the list of issuesisrecovery of past and future oversite costs.
Thank you for your cooperation. If you should have any questionsregarding thisdecision | etter, please

contact Mr. Dan Marsin at (602) 256-2338.

Sincerely,

Norm Waeiss
Assistant Director

Attachments
LGE: Ige

cc: Gerdd Clifford, Environmental Protection Agency
Doug Toy, Arizona Department of Environmental Quality



ATTACHMVENT | *

THE NO ACTI ON ALTERNATI VE

General Response

Acti on Technol ogy Process Screeni ng Conment s
No Action
Response
No action None None Does not neet objective
Moni t ori ng Moni toring river Sl ope i ndi cators, Not feasi bl e al one.
er osi on I nspection Consent order requires
action.
Monitor stormdrain Visual inspection Not feasi bl e al one.
outfall erosion Consent order requires
action.
Regul ati on Regul ate sand and Regul ate sand and Potentially applicable
gravel m ning gravel m ning
*Modi fied fromthe Final Draft renedial Action Plan for 19" Avenue Landfill, Dated June

12, 1989.



Criteria
Effectiveness
Protectiveness

Short-term

Long Term

Alternative A

Significant public health and
the environmental risks
eliminated at Cell A and A-1
for refuse washout, surface
water, and groundwater

Significant off-site
accumulation of gas
eliminated. On-site risk low

Satisfies objective

Community protected during
construction

Workers protected during
construction

Protection achieved after
construction (1 year)

Expected 30-year protection

Future exposures prevented
Periodic inspection required

Maintenance required for gas
system

EVALUATION
OF
ALTERNATIVES

Alternative B

Significant public health and
the environmental risks
eliminated at Cell A an A-1
for refuse washout, surface
water, and groundwater

Significant off-site
accumulation of gas
eliminated. On-site risk low

Satisfies objective

Community at additional risk
from transporting refuse
across the river and on
public roads

Workers protected during
construction

Protection achieved after
construction (1 year)

Expected 30-year protect on,
permanent protection at Cell
A-1 site

Future exposures prevented
Periodic inspection required

Maintenance required for
gas system

Alternative C

Significant public health and
the environmental risks
eliminated at Cell A and A-1
for refuse washout, surface
water, and groundwater

Significant off-site
accumulation of gas
eliminated. On-site risk low

Satisfies objective

Community protected during
construction

Workers protected during
construction

Protection achieved after
construction (1 year)

Expected 30-year protection

Future exposures prevented
Periodic inspection required

Maintenance required for
groundwater and gas systems

Alternative D

Significant public health and
the environmental risks
eliminated at Cell Aand A-1
for refuse washout, surface
water & groundwater

Significant off-site
accumulation of gas
eliminated. On-site risk low

Satisfies objective

Community at additional risk
from transporting refuse
across the river and on public
roads

Workers protected during
construction

Protection achieved after
construction (1 year)

Expected 30-year protection.
Permanent protection at Cell
A-1 site

Future exposures prevented
Periodic inspection required

Maintenance required for
groundwater and gas systems



Criteria

Costs
Direct Capital Costs
Indirect Capital Costs

Total Capital Costs

Direct Annual Costs

Indirect Annual Costs

Total Annual Costs

Present Worth
(5%, 30 years)

Compliance with ARAR’s

Overall Protection of Human
Health and the Environment

Alternative A

$ 21,120,000

6,340,000

$ 27,460,000

$ 510,000
500,000
$ 1,010,000

$ 42,990,000

ARARs for ground water,
surface water, soil, and air
will be complied with for
chemical, location, and
action criteria

Adequate protection of
human health and the
environment is achieved
through engineering and
institutional controls

Alternative B

Alternative C

$ 23,840,000 $ 24,260,000
7,150,000 7,280,000

$ 30,990,000 $ 31,540,000
$ 470,000 $ 1,310,000
520,000 570,000

$ 990,000 $ 1,880,000
$ 46,210,000 $ 60,440,000

ARARs for ground water, ARARs for ground water,

surface water, soil, and air
will be complied with for
chemical, location, and
action criteria

Adequate protection of
human health and the
environment is achieved
through engineering and
institutional controls

surface water, soil, and air
will be complied with for
chemical, location, and
action criteria

Adequate protection of
human health and the
environment is achieved
through engineering and
institutional controls

Alternative D

$ 26,980,000

8,090,000

$ 35,070,000

$ 1,270,000
580,000
$ 1,850,000

$ 63,510,000

ARARs for ground water,
surface water, soil, and air
will be complied with for
chemical, location, and
action criteria

Adequate protection of
human health and the
environment is achieved
through engineering and
institutional controls



Criteria

Reduction of Toxic
Exposure, Mobility, and
Refuse Volume

Implementability

Technical Feasibility

Administrative Feasibility

Availability

Alternative A

Containment to reduce
mobility of waste from wash-
out and infiltration. Collection
to reduce mobility of gas.
Treatment to reduce gas
hazard.

Conventional technologies
Good performance expected

Can be monitored by periodic
inspection

Easily implemented with
existing programs. Approval
from other agencies likely.

Adequate work force and
equipment available

Alternative B

Containment to reduce
mobility of waste from wash-
out and surface water
infiltration at Cell A. Removal
to eliminate re use in Cell A-
1. Collection to reduce
mobility of gas. Treatment to
reduce gas hazard.

Conventional technologies
Good performance expected

Can be monitored by periodic
inspection

Easily implemented with
existing programs. Approval
from other agencies likely.

Adequate work force and
equipment available

Alternative C

Containment to reduce
mobility of waste from wash-
out and surface water
infiltration. Collection to
reduce mobility of gas and
groundwater. Treatment to
reduce gas hazard and
ground-water risk.

Conventional technologies
Good performance expected

Can be monitored by periodic
inspection

Easily implemented with
existing programs. Approval
from other agencies likely.

Adequate work force and
equipment available

Alternative D

Containment to reduce
mobility of waste from wash
out and surface water
infiltration at Cell A. Removal
to eliminate refuse in Cell A-
1. Collection to reduce
mobility of gas and ground
water. Treatment to reduce
gas hazard and ground water
risk.

Conventional technologies
Good performance expected

Can be monitored by periodic
inspection

Easily implemented with
existing programs. Approval
from other agencies likely.

Adequate work force and
equipment available
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1.0 [ NTRODUCTI ON

1.1 PURPOSE OF REMEDI AL ACTI ON PLAN

This renedial action plan (RAP) is submtted in accordance with the
regul ations and rules stated in Arizona Conpilation of Adm nistrative Rules
and Regul ations (ACRR), Title 18, Chapter 7, Article wunder Arizona Revised
Statute 49-282.

The RAP provides required information on the set of corrective action that
has been designed to control, contain, and mtigate the effects of hazardous
subst ances contained in and generated by the 19th Avenue Landfill. The RAP
is the culmnation and summary of an extensive renedial investigation and
feasibility study (RI/FS). The RI/FS report was submtted to the Arizona
Departnent of Environnmental Quality (DEQ on June 9, 1988. The RI/FS report
has been reviewed by DEQ U.S. Environnmental Protection Agency (EPA), and the
Arizona Departnent of Water Resources (DWR). Comments by the agencies have
been incorporated in the RAP

The RI/FS reports are conprehensive and should be referred to for detail ed
information referred to but not presented in the RAP. O her key references
are listed in Chapter 6.0 of this report. WQARF requirenents are incorporated
in this RAP by reference.

The State's requirenments for conpleting the RAP specify the inclusion of
| egal, adm nistrative, and technical information. These requirenents (as
identified in AAC R18-7-108) are cross-referenced in Table 1.1 with the
section of the RAP that contains the required information.

In addition to conplying with the requirenents set forth under the Arizona
Environmental Quality Act and its inplenenting regul ati ons, the RAP presented
in this document was developed in accordance wth the Conprehensive
Envi ronment al Response, Conpensation, and Liability Act, as anended by the
Super fund Anendnents and Reaut horization Act (“SARA’), codified at 42 U. S. C
88 9601 et seq. (“CERCLA’); in accordance with the National Contingency Pl an

40 C.F.R Part 300; and in accordance with United States Environnental
Prot ecti on Agency gui dance and regul ati ons.
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The preferred alternative presented in this docunent consists of the
follow ng el ements:

N Enpl acenent of shallow seated conpacted soil |evees with soil cenent
bank protection along the Salt R ver banks adjacent to Cell A and Cel
A-1.

N Construction of a subsurface soil cenent grade control structure across
the river channel downstream of the landfill.

N Installation of a concrete pipe with conpacted soil backfill along the
15t h Avenue stormdrain outfall channel.

N Wdening of the Salt River Channel bottom by excavation and gradi ng.
N Construction of a single |layer conpacted soil cap over Cells A and A-1.

N Provision of surface water drainage fromCells A and A-1.

N Construction of a fence around Cells A and A-1 to prevent access to the
site.

N Relocation of A and B Silica Sand and All Chevy Auto Parts.

N Monitoring of ground water quality using nonitoring wells to detect
possi bl e changes in water quality conditions.

N Gound-water quality will be protected and controlled through the use
of a ground-water contingency plan.

N Provision of local drinking water through the City of Phoenix water
distribution system

N Collection of landfill gas at the perinmeter of the site with an active
col l ection system

N Treatnent and collection of landfill gas by flaring and discharge to the
at nosphere.
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N Monitoring of nmethane at the perinmeter of the site.

N Devel opnent and inplenentation of a nethane and anbient air quality

nmonitoring program at conpletion of renedial actions provided for in
this Renedial Action Plan to ensure conpliance with ARARs.

These renedial actions are preferred because they provide long-term
protection of public health and the environnent equal to other alternatives,
do not include relocation of Cell A-1 thereby avoiding potential short-term
healt h ri sks and hi gher costs which may result fromrel ocation, and they are
cost effective.

Community response will be enlisted during the public comment period and at
a public hearing to be announced in the near future. A responsiveness sunmary

will be devel oped followi ng the public comment period to address concerns
presented by interested parties. This public involvenent program described
innore detail in Appendix A satisfies the Public Participation requirenents

of CERCLA Section 113(k)(2)(i-iv) and 117.

1.2 LOCATI ON OF LANDFI LL

The landfill occupies approximately 213 acres in an industrial area of
Maricopa County within the municipal boundaries of Phoenix, Arizona (Figure
1.1). The major part of the landfill, Cell A, occupies approximately 200

acres north of the Salt River channel (Figure 1.2). Cell A is bounded on the
north by Lower Buckeye Road, on the east by the 15th Avenue storm drain
outfall channel, on the west by 19th Avenue, and on the south by the river
channel. The remai nder of the landfill, Cell A-1, occupies about 13 acres
south of the river channel (Figure 1.2). Cell A-1 is bounded on the north by
the Salt R ver channel, on the east by an active sand and gravel pit, on the
south by industrial property, and on the west by an inactive sand and gravel
pit. A legal description of the 19th Avenue Landfill is given in Table 1.2.

The Salt River bed adjacent to the landfill is normally dry. Parts of both
Cell A and Cell A-1 are within the 100-year floodplain of the river. Flows
inthe Salt River at the landfill result fromcontrolled rel eases from dans
nore than 30 miles upstream and | oca
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sources of discharge into the riverbed. Further information describing the
physi ography, geology, and climate of the site may be found in the RI/FS
reports.

1.3 LANDFI LL HI STORY

Until 1955, nost of the 19th Avenue Landfill site was undi sturbed except for
a relatively shall ow 20-acre excavation in the northwestern portion of Cel
A. In 1957, the Gty of Phoeni x extended an existing | ease with the | andowner
to operate a nunicipal landfill on the site. This |ease was subject to the
| andowner entering into an agreenent with another party to start sand and
gravel mning at the site. The open pits resulting from the mning
excavations woul d create the space needed for landfilling. Excavation and
landfill operations began in approxi mtely 1957.

The sand and gravel pits were generally excavated 30 to 35 feet deep in Cel
A and Cell A-1. Deeper pits were excavated in the southwestern portion of
Cell A The sand and gravel pits were backfilled with material that was
predom nantly munici pal refuse collected tn the Phoenix area. Sonme solid and
liquidindustrial waste was al so deposited. The refuse was generally covered
on a daily basis and a final cover two to three feet thick was placed over
an area once it was full of refuse. The liquids were nostly poured into pits
dug in areas of Cell A previously filled with refuse. Mdst of the liquid
di sposal pits were in the north-central part of Cell A and along the eastern
boundary.

Parts of the surface of the site were covered with water by at |east one
fl ood event during 1965 and intermttently during the 1970s. River flows in
May 1978 washed refuse fromthe sout hwestern part of Cell A and the northern
third of Cell A-L. The area in Cell A was refilled with refuse during the
sumer of 1978. The Cell A-1 area was refilled with construction debris in
1979. River flows in the winter and spring of 1979 covered the sout hwestern
part of Cell A and washed refuse out again. The portion of the southwestern
area of Cell A that was washed out by flooding was filled wi th rubble,
asphalt, and dirt over the past few years.

The landfill was closed by a cease and desist order issued by the Arizona

Departnent of Health Services (ADHS) in February 1979. The City and ADHS
entered into a consent
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order agreenent in June 1979. The consent order was anmended i n Decenber 1979.

The landfill was placed on the EPA's Superfund list in Septenber 1983. To
conply with the first anmended consent order, the Gty covered the site with
fill, stockpiled soil for final capping installed ground-water nmonitor wells,
built berms around the boundary of the landfill, and installed a gas

coll ection system Since 1981, the City of Phoeni x has undertaken severa
activities to address the potential public health and environnental issues
posed by the landfill.

The City of Phoenix has taken the lead role in performng the renedial

investigation and feasibility study of the landfill and will continue to work
with ADEQ and EPA to pursue inplenentation of the Renedial Action Plan

1.4 OVERVI EW OF LANDFI LL | MPACTS

1.4.1 Renedi al I nvestigati on Mt hodol ogy

The renedi al investigation included four subjects of investigation: |landfill
contents, ground water, surface water and sedinents, and air quality. The

i nvestigation of landfill contents provided i nformati on on types of refuse,
chem cal constituents in the refuse, and on the volune and distribution of
refuse in the landfill. Subjects of the ground-water investigation were

ground-water |evels, direction of ground-water flow, horizontal and vertica
gradi ents, chem cal conposition of ground water, and physical characteristics
of the aquifer. Subjects of the surface water and sedi ment studies were the
extent of potential flooding of the landfill by the Salt R ver, the potenti al
for changes in the | ocation or depth of the channel near the landfill caused
by fl ooding, and the quality of surface water and sedinents. The air quality
i nvestigation focused on the effectiveness of the existing gas collection
system and the potential inpacts of the landfill on ambient air quality.

The findings of the renedial investigation were used in a baseline risk
assessnment to evaluate the risk that the 19th Avenue Landfill m ght pose to
public health and the environnent. The findings of the renedi al investigation
and the baseline risk assessnent were then used to select and design
appropriate corrective actions for the site.
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1.4.2 Landfill Contents

The 19th Avenue Landfill contains approxinmately nine mllion cubic yards of
material. The average depth of the waste in the landfill is 30 to 35 feet.

However, portions of the southern one-third of Cell A have wastes buried
deeper than 50 feet; refuse in Cell A1 is only 10 to 20 feet thick next to
the Salt River. Interviews conducted with past operators of the |andfill
i ndicate that sone solid and | i quid wastes wi th hazardous characteristics and
possibly materials with I ow | evels of radioactivity were probably disposed
of at the landfill,

Sanpling of soil and refuse in the landfill showed that the contents of the
andfill were generally simlar to those expected in nunicipal landfills.
Sanmpling detected several chem cals, including VOCs, PCBs, and pesticides.
The nost frequently detected VOCs were ethyl benzene, 1, 4-dichlorobenzene,
xyl enes, and toluene. Analysis of EP Toxicity extracts for netals generally
detected |ow concentrations, nostly beneath the defining criteria for
hazar dous wast es.

The principal conclusion drawn fromthe investigation of landfill contents
is that the contents of the 19th Avenue Landfill are generally simlar to
those of other rmunicipal landfills of its era and include sone hazardous
materials, pollutants, and contam nants.

1.4 G ound Wat er

The landfill is constructed on the alluvial sedinents of the Upper Alluvia
Unit, which extends to approximtely 350 feet below the |and surface. The
Upper Alluvial Unit is underlain by the Mddle Fine-Gained Unit, and the
contact between the two units is gradational. The uppernost sedinments of the
Upper Alluvial Unit are extrenely coarse-grained, ranging from cobbles to
gravels and coarse sands. The bottom of the landfill is wunderlain by
sediments of this type

Ground water was found to flowto the northwest at a rate of 1 to 8 feet per
day. Measured water |evels varied between 20 and 80 feet below the |and
surface. The depth to water and the ground-water flow rates at the 19th
Avenue Landfill are influenced by irrigation and industrial wells that punp
ground-wat er and by recharge from surface
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wat er. Ground-water flowgradients, and therefore flowrates, increase during
the sumrer because of seasonal ground-water wthdrawals. The use of
agricultural irrigation wells northwest of the 19th Avenue Landfill is
limted al nost exclusively to the six-nonth sumrer grow ng season. This use
creates drawdown in the aquifer and i nduces steeper flow gradi ents. Downward
vertical gradients were al so observed in the Upper Alluvial Unit in response
to sunmer agricultural irrigation punping from nearby production wells.

Fromthe renedial investigation, it was learned that flows in the Salt River
recharge the ground water at an average rate of approxi mtely one foot per
day. The ampunt of recharge increases in relation to the amount of the Salt
Ri ver channel that is covered with water. Therefore, the anount of water
recharged is greatest when the river is in flood stage. Water |evel increases
of 20 to 30 feet have been observed as a result of flood flows in the Salt
River. The quality of water recharged by the Salt River flows is better than
that of the ground water in the area.

Portions of the bottom of the 19th Avenue Landfill have probably been
saturated by ground water at various tines since the md-1970s. The
sout hwestern part of Cell A may have been saturated continuously since 1980.

The saturation of the refuse in the landfill generates water that is
relatively highin TDS (3,000 to 10,000 ng/l) and contains |ow | evels of VOCs
(Il ess than 10 ppb) and netals. The water then flows out of the landfill, is

diluted by ground water with | ower TDS (400-700 ng/l) flow ng past the site,
and mgrates to the northwest along the direction of ground-water flow.

Water quality in some wells on the boundary of the landfill reflects the
interaction of landfill materials and ground water. Table 2.14 sunmarizes
those conpounds that were detected above MCLs during the renedial
i nvestigation. Water quality in downgradi ent wells shows little inpact of the

landfill and neets drinking water standards. O f-site nonitor wells range
from300 feet (DM2) to 1,600 feet (DM 6) downgradi ent fromthe boundary of
the landfill. During the remedial investigation and feasibility study, there

were no significant floods. Therefore, the data collected does not
necessarily reflect the ground-water quality conditions that may occur during
| arge fl oods.
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1.4.4 Surface Water and Sedi nents
The Salt River adjacent to the 19th Avenue Landfill is normally dry. Flows

have occurred in the normally dry river bed as a result of releases from
upstream reservoirs. The 100-year floodplain covers approximately 50
percent-of Cell A-1 and 30 percent of Cell A at the present tine.

The Salt River bed is downcutting in the vicinity of the landfill. Sand and
gravel mning in the river bed may increase this erosion process. Erosion nmay
undercut structures built along or within the river channel. In addition to

general erosion of the channel on a regional scale, l|ocal scour of the
channel during flooding my erode the channel to depths of 10 feet or
greater.

Sampling of surface water and sedinments during the renedial investigation
indicated that there was negligible difference in the chem cal quality of
surface water or sedinents in the Salt R ver channel upstream or downstream
of the landfill.

It was concluded from the renedial investigation that w thout additiona
fl ood protection, approximtely 30 percent of the surface area of Cell A and
50 percent of Cell A-1 will be subject to inundation during a 100-year fl ow
in the Salt River. Washout of sonme landfill material is likely during a
100-year flow

1.4.5 Ar Quality

1.4.5.1 Anbient Air

The renedial investigation reveal ed nethane concentrations of up to 50

percent by volume in the subsurface pores and voids of the landfill. The
renmedi al investigation also found VOCs such as benzene, toluene, xylene, and
trichloroethene in the landfill gas below the cover of the landfill. The

concentrations of these conpounds ranged fromless than 0.001 ppmto 25 ppm
Sanpling of ambient air above the landfill indicated that concentrations of

total hydrocarbons were generally bel ow 10 ppm which is considered typica
of concentrations
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in an urban/suburban environnent. Higher concentrations were sonetinmes
observed near cracks in the landfill cover or the collection systemexhaust,
but their occurrence was sporadic and very short in duration.

Benzene was the nost frequently detected conponent hydrocarbon. Wen detected
the short-term concentrations ranged from 0.004 ppm to 0.3 ppm These
concentrations equate to long-term averages that are within the background
concentrations nmeasured in the Phoenix netropolitan area. Other VOCs were
detected infrequently. The 19th Avenue Landfill does not appear to have an
identifiable inmpact on the quality of anbient air in the vicinity of the
[andfill.

1.4.5.2 Subsurface Gas Mgration

Met hane is generated in the 19th Avenue Landfill by the deconposition of
landfill refuse. The existing gas collection systemis designed to contro

off-site mgratron of nethane along only the northern and western boundari es
of Cell A Prior to renovation of the collection system in Decenber 1987
(during the RI investigation), concentrations of nethane above the | ower
explosive limt (LEL) were neasured in enclosed areas off site. After the
system was renovated, concentrations of methane decreased at nost off-site
subsurface probes and off-site enclosed areas. However, concentrations in a
pit at Tanner Inc. exceeded the LEL on occasion after the system was
renovat ed.

When the existing gas collection systemis maintained in good condition, it

is an effective nethod for controlling off-site mgration of landfill gas to
levels below the LEL at npbst |ocations along the northern and western
boundaries of the landfill. However, tests indicate that the system needs

addi tional renovation to achieve this level of control along the entire
extent of the existing system

1.5 BASELI NE RI SK ASSESSMENT

The baseline risk assessnment evaluated risk to public health and the
environment resulting from both current and potential conditions at the
[andfill.
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1.5.1 Current Risks

The assessnent indicates that the landfill does not pose a current risk to
public health, although rel eases fromthe 19th Avenue Landfill have affected,
to some extent, the ground-water environnent at the landfill boundary.
Sampling of downgradient wells 300 to 1,600 feet show negligible inpacts of
the landfill on ground-water quality (see Table 2.14). No current risks to

public health were identified for surface water, soil and refuse, and anbi ent
air quality exposure pathways that were exam ned. The hazard associated with
methane was linmted to the off-site mgration of methane if the gas
coll ection system were not operating.

1.5.2 Pot enti al Ri sks

Potential public health risks could occur if landfill materials were washed
out of the landfill as aresult of flows in the Salt River, although the risk
cannot be quantified. Ingestion of landfill soil could be a possible exposure
pathway if areas of the landfill beneath the existing cover were exposed in
the future. For such exposure, however, soneone would have to gain access
to the site and ingest the soil or refuse. Another potential risk to public
health and the environnent nmay occur as a result of a rising water
t abl e whi ch sat ur at es a greater vol ume of refuse and
rel eases additional |eachate. The risk to the environment resulting from
addi tional |eachate generation by this nmechanismis unknown and cannot be
precisely quantified. Hi storical water quality data have not indicated any
correlation between an increasing water table elevation and increasing
ground-water VOC concentrations (see Figures 5.15 and 5.16 of the RI/FS
report). Exposure to ground water from a shallow drinking water well,
assum ng such a well were drilled on or near the landfill boundary and used
as a drinking water source, represents the only potential public health risk

However, the City of Phoenix currently supplies drinking water in the area
and will continue to in the future. The area is becomng increasingly
i ndustrialized, |essening the chance of ingestion of ground water via a new
domestic wel l.

1-10



Final Draft RAP
06/ 12/ 89

1.6 FEASI Bl LI TY STUDY AND RECOMVENDED REMEDI AL ACTI ON
This section presents the purpose of the feasibility study, the general

approach to the study, and a summary of the results with special enphasis on
the selected renedial action. A basic premise of the feasibility study is

that the 19th Avenue Landfill will not be used for any purpose inconsi stent
with protection of public health and the environnent and that public access
to the landfill site will be prohibited by a site perineter fence.

1.6.1 Pur pose of Feasibility Study

The purpose of the feasibility study for the 19th Avenue Landfill was to
develop a cost-effective corrective action or set of actions that wll
protect human health and the environnment fromrel eases or potential rel eases
fromthe landfill. The feasibility study was conpleted concurrently with a
remedi al investigation in accordance with the Woirk Plan for the 19th Avenue
Landfill (Danes & Moore, 1986b). The Work Pl an was revi ewed and approved by
EPA, DEQ and DWR

The potential risks identified by the baseline risk assessnent were
consi dered as areas of concern to be addressed in the feasibility study. The
feasibility study for the 19th Avenue Landfill identifies, devel ops, screens,
and eval uates potential corrective actions (al so-known as renedi al actions)
needed to protect human health and the environnent.

1.6.2 Feasi bility Study Methodol ogy

1.6.2.1 Envi ronment al Concer ns

The renedial investigation identified some public and environnental risks
associated with conditions at the landfill. These risks established areas of
concern to be addressed by the feasibility study. The areas of concern were
| abel ed as foll ows:

N Ref use washout N G ound-water quality

N Surface-water quality N Landfill-gas accunul ati on
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The refuse washout concern is based on the potential for Salt River flows to
wash material out of the landfill and inmpact the quality of surface water and
sedi ments, thereby potentially increasing risk for the surface water and
sedi nent pat hway.

The surface-water quality concern is on the potential for surface-water
runoff to contact refuse and transport material to the Salt River, thereby
potentially increasing the risk for the surface-water and sedi nent pathway.
The surface-water quality area of concern al so addresses the potential for
infiltration of surface-water runoff to infiltrate into the refuse and
generate |eachate. Leachate may inpact the quality of ground water and
increase the risk for the ground-water exposure pathway.

The ground-water quality concern is based on the potential that soneone coul d
drill a small domestic water supply well (less than 35 gpmcapacity) near the
boundary of the landfill and ingest the ground water. All aquifers in the
State have been classified as drinking water by statute (ARS49-224.B). A
total of 1,794 anal yses were performed for conpounds whi ch have an MCL duri ng
the Renedial Investigation. O this total 39 exceeded the MCL limt (Table
2.14). Ingestion of water exceeding standards may present a possible health
ri sk. However, because of the continuing industrialization of the area and
the presence of the City of Phoenix water distribution systemit is not
anticipated that drinking water supply wells will be drilled.

An additional ground-water quality concern includes the possibility that a
rising water table would i nundate a | arger volume of refuse than is presently
i nundat ed. The anount of |eachate originating from the landfill may be
increased by this nechanism Historical water quality data do not indicate
a correl ation between the degree of VOC ground-water contam nation ind the
ground-wat er table el evation (see Figures 5.15 and 5.16 of the RI/FS report).
Therefore, the risk of additional ground-water quality degradation due to a
rising water table cannot be quantifi ed.

The landfill-gas accumulation concern is based on the observations of
off-site mgration of landfill gas. Methane in the landfill gas could
accunul ate in encl osed spaces in potentially expl osive concentrations. Future
devel opnent in the vicinity of the landfill may increase the risk of
expl osion along boundaries that are not presently protected by a gas
coll ection system
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1.6.2.2 I dentification of Renedial Action Alternatives
Renmedi al goal s were developed for the landfill by identifying an overal

objective for the entire site and then devel opi ng specific objectives for
each of the four areas of concern. The overall goal for the feasibility study
was to devel op an action or set of actions that protects human health and the
environnent, neets federal and state public health and environnental
requirenments, is cost-effective, and uses permanent sol utions and alternative
treatnents and resource recovery to the nmaxi nrum extent practicable.

Broad categories of technologies and nethods of neeting the specific
obj ectives for each area of concern were identified and evaluated. The
t echnol ogi es and processes that appeared to be the nost technically feasible
were assenbled into one or nore actions that could potentially neet the
specific objectives for each of the four areas of concern. These potenti al
actions are referred to in this report as “options”. Four sets of options
were independently devel oped for each area of concern. The options were
further evaluated to select the option or options that best net the specific
obj ective. For exanple, all options for the refuse washout concern were
conpared with each other, and the best options were retained.

The options that survived this evaluation were assenbled into potential
actions that applied to the entire site. These potential solutions are
referred to in this report as “alternatives”. Each alternative consisted of
four options, one for each of the four areas of concern. As a | ast step, the
alternatives were screened and evaluated in detail to provide information for
sel ecting a recommended renedi al action.

1.6.3 Recommended Renedi al Action

Using the progressive process described above, four alternative renedia
action plans evolved. Each alternative addressed the four areas of concern
defined in Section 1.6.2. O these four alternative plans, one plan was
selected as the preferred alternative; it has the follow ng el ements:

1. Ref use washout will be controlled to a 100-year flood by the

construction of seated | evees with bank protection for both Cell A
and Cell A-1. A subsurface
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grade control structure will be constructed across the river channel
The stormdrain outfall channel will be piped and backfilled. The river

channel between Cell A and Cell A-1 will be w dened.

Surface water quality inpacts will be controlled by

N Installing a single-layer soil cap over both cells.

N Providing positive drainage for both cells via surface grading and
perinmeter ditches.

N Placenment of fences around both cells.

N Relocation of A&B Silica Sand and All Chevy Auto Parts (see Figure

1.2).

Potenti al ground-water inpacts to hunman health and the environnent will
be controll ed by:

N Mnitoring ground-water quality and inplenenting a contingency plan
if ground-water quality conditions deteriorate due to future
contam nant releases from the landfill. The objective of the
contingency plan is to ensure that ©potential gr ound- wat er
degradation does not to pose a risk to public health, welfare, or
the environnment in the future.

N Continuing to provide drinking water from the existing City of
Phoeni x distribution system

Subsurface-gas mgration will be controlled by

N I nproving and expandi ng the gas coll ecti on and conbusti on systemfor
both cells.

N Single-layer soil caps over both cells (see la above).

N Monitoring of subsurface-nmethane concentrations.
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N Devel opnent and inplenentation of a nethane and anbient air quality
nmonitoring programat conpletion of renmedial actions provided for in
this Renedial Action Plan to ensure conpliance wi th ARARs.

The el ements of the recommended renedi al action are conpared to the el enents
of the other alternatives in Table 1.3. The recommended renedi al acti on was
sel ected because it

N Provides protection of public health and the environment equal to
ot her alternatives.

N Does not include relocation of Cell A-1 and therefore avoids the
potential short termhealth risks and higher costs that may result
fromrel ocati on

N |s cost-effective.

N WII assure that applicable or relevant and appropriate requirenents
(ARARs) are conplied with at the facility boundary after conpletion
of construction activities associated wth the preferred
alternative.

This alternative uses permanent solutions and alternative treatnent
technologies to the maxi num extent practicable for this site. Because
treatnment of the principal threat at the site was not found to be
practicable, however, this remedy does not satisfy the statutory preference
for treatnent as a principle el enent of the renedy.

Sections 4.5.5 (Conparison of Alternatives) and 4.5.6 (Reconmended
Al ternative) describe nore fully the reconmended alternative.
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2.0 REMEDI AL | NVESTI GATI ON
2.1 | NTRODUCTI ON

The renedi al investigation conprised five separate studies. First, in order
to understand present environnental conditions and inpacts associated with
the landfill, to predict possible future inpacts, and to design and i npl ement
renedi al activities, it was necessary to characterize the anount, types, and
| ocation of refuse within the landfill.

Anot her task was to assess the effects of the landfill on surface water and
sediments in the Salt Rver and to evaluate the infiltration of surface water
into the refuse and the subsequent inpact on ground-water quality.

Anot her inportant task was the characterization of ground-water flow system
and the existing quality of ground water. Information gained fromthis task
all oned i nferences to be made regarding the current inpact of the |andfil
on ground-water quality, provided an understandi ng of the interacti on between
ground water and refuse, and provided hydraulic and source data for
predicting future changes in ground-water quality. The ground-water
i nvestigation included ground-water nodeling studies for predicting
contam nant transport and for eval uating ground-water renedial actions.

The air quality investigation had a two-fold objective. One objective as to
eval uate the inmpact of the landfill on anbient air quality. Another objective
was to evaluate the effectiveness of the existing gas collection systemfor
controlling off-site mgration of the subsurface gas.

The fifth and final task was to assess the risks to public health and
environnment resulting from releases of contamination from the landfill
refuse. This task relied primarily on data collected fromthe other tasks and
on exposure and toxicity data from the published literature on health
effects.

In the follow ng sections of Chapter 2.0, the results fromthe first four
tasks of the renedial action will be presented. The risk assessment will be
sunmari zed in Chapter 3.0.
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2.2 LANDFI LL AND REFUSE CHARACTERI ZATI ON

2.2.1 bj ectives and Met hodol ogy

One purpose of the landfill characterization task was to gain an
understanding of the landfill as a potential source by assessing the size of
the landfill and characterizing its contents. Another purpose was to
adequately estimate the dinmensions of the landfill so that potential

corrective actions could be properly designed and eval uat ed.

There were two principal objectives for this task:

N Ildentification of the |lateral and vertical boundaries of the refuse.

N Characterization of the chem cal conposition of soil and refuse at
selected locations in the landfill.

Both Cell A and Cell A-1 were studied in the landfill characterization task.
The investigation conprised several subtasks: interviews with forner
operators and other city enpl oyees, a review of aerial photographs, a surface
geophysi cal survey, drilling and sanpling of boreholes and utilization of

previous investigations of contents and size of landfill.

2.2.2 Landfill Geonetry and Refuse Vol une
2.2.2.1 Hori zont al Extent
A review of historical aerial photographs indicated that the landfill is

bounded by 19th Avenue on the west, the 15th Avenue stormdrain on the east,
Lower Buckeye Road on the north, and the Salt Ri ver on the south. However,
interviews with city enployees and forner landfill operators indicated that
there was sone uncertainty about the actual boundaries of the refuse.
Therefore, a geophysical investigation (soil conductivity) was conducted to
provi de additional information on the refuse boundaries. The results of the
geophysi cal investigation were then confirned by drilling shallow borehol es
around the edges of Cell A and Cell A-1. The landfill boundaries, as inferred
from geophysi cal and borehol e data, are shown in Figure 2.1, along with the
| ocation of soil borings.



Final Draft RAP
06/ 12/ 89

The two busi nesses, Al Chevy Auto Parts and A & B Silica, have been incl uded
within the landfill boundary on the basis of evidence from aerial
phot ographs. The tallow plant has been excluded from Cell A primrily
because aerial photographs indicate that no refuse was placed on the tall ow
pl ant site.

The extent of Cell A may be overestimated by the boundaries shown in Figure
2.1. The boundary includes a seven-acre area that is approxi mately 2,400 feet
south of the intersection of Lower Buckeye Road and 19th Avenue in the
west-central portion of Cell A This seven acres corresponds to the area
where geophysical neasurenments were unable to locate the limts of the
landfill and where reportedly no refuse was deposited. Aerial photographs
provide little additional information about this area. A review of aerial
phot ogr aphs showed that the seven-acre portion had not been excavated prior
to January 1958, and the area was not disturbed after January 1963, the date
of the next avail abl e phot ograph.

2.2.2.2 Vertical Extent

Ei ght een borehol es provi ded i nformati on about the depth of refuse in Cell A
and Cell A-1. The locations of the boreholes are shown in Figure 2.1.

Drilling data from other sources were also used to evaluate the vertical
extent of the landfill. Data from 27 borehole | ogs of work done prior to the
RI were utilized for the estimate of the landfill thickness.

El evation contours of the top of the refuse and contours of the estinmated
refuse thickness are shown in Figures 2.2 and 2.3, respectively. Figure 2.2
shows the |ocation of all boreholes used in the analysis.

The refuse in Cell Avaries in thickness from12 feet to 58 feet. Cell A can
be divided into two general areas based on the thickness of the refuse. The
northern two-thirds of the site contains refuse that is generally between 20
and 30 feet thick. The southern third of Cell A, the portion of the 19th
Avenue Landfill nearest the Salt River, 1is characterized by refuse
t hi cknesses between 30 and 50 feet. The thickness of the soil cover varies
widely in Cell A Mch of the site is covered by two to four feet of silty
sands and gravel s with sone cobbles. This probably represents the final cover
t hat was
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pl aced over Cell A prior to and inmmediately after closure. The cover is
general ly thinner over the parts of the southwestern portion of the site that
wer e washed out during the 1978 fl ood and were not refilled wi th construction
debris. The northwestern quarter of the site is covered by approxi mtely 15
feet of stockpiled silty sand with an estimated volune of 1.7 mllion cubic
yards. The Gty brought this material to the site for use as the final cover

The soil cover at Cell A-1 is fairly uniform across the site, with a
t hi ckness of about 10 to 14 feet. The thinnest cover observed in renedia

i nvestigation borings was four feet. The thickness of refuse in Cell A1
varies from30 to 34 feet in nuch of the southern two-thirds of the site to
10 to 20 feet in the northern portion near the Salt River.

2.2.2.3 Vol une

The total estimated volunme of refuse in Cell Ais 9 mllion cubic yards. The
estimated volunme of Call A-1 refuse is 436,000 cubic yards. The estimated
total volune is consistent with the estimate by the City of Phoenix that
approximately 3.4 million tons of material were disposed of at the landfill.
A density of .37 tons per cubic yard of refuse obtained by dividing the
tonnage estinmate by the volune estimate is in the range expected for
muni ci pal refuse.

2.2.3 Landfill Contents

2.2.3.1 Vi sual Observati ons

A wide variety of materials was encountered during drilling. The nmaterials
recovered woul d generally be expected to be present in a typical mnunicipal
landfill. For exanple, sone of the itens that were observed were wood, tires,
pl astic, newspapers. and other paper products, glass, cardboard, wire, and
nmetal scrap. Sanples of soil and refuse were occasionally recovered that
appeared to be coated with a black oily substance.
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2.2.3.2 Soi | and Refuse Anal yses

Forty-two sanples of soil and refuse were analyzed for netals, organic
compounds, and chemical indicators identified in Table 2.1.

Or gani ¢ _Conpounds

A conplete listing of organic conmpounds with reported concentrations above
the detection limts is given in the R report. The concentrations of the
four nost frequently detected conpounds are sunmari zed in Table 2.2.

The highest total organic concentration (the sum of all detected organic
compounds) was observed in boring DB-2 (Figure 2.1) near the top of the
refuse, along the eastern boundary and approximately 1,000 feet south of
Lower Buckeye Road. This area had the |ongest history of use for liquid
di sposal . The next highest total organic concentration was found in boring
DB-4 fromw thin the refuse layer. This area, in the north-central part of
the landfill, was also a center for liquid disposal. The sanples with the
next highest total organic concentrations were collected from borings DB-6
and DB-11 in areas where |liquid wastes were not known to have been di sposed.

PCBs were detected in five sanples of soil or refuse. The maxi num observed
PCB concentration was 30 ng/ kg which is well bel owthe DEQ gui dance | evel for
cl eanup.

Sanpl es were collected fromthe refuse | ayer and fromthe alluvial sedinments
bel ow the refuse at several |ocations throughout the landfill. Sanples from
the refuse tested positively for various organic chemcals, such as
chl ori nat ed hydrocar bons, ethyl benzene, xyl enes, and tol uene. In sanples from
the soils beneath the refuse, these organic chem cals were not present above
the anal ytical detection limts. The results fromwi thin the refuse and bel ow
the refuse indicate that organic chenical waste was not present bel ow the
bottom of the refuse at the |ocations sanpl ed.
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Met al s

Forty-two sanples of refuse and soils were analyzed for the EP-Toxicity
netals. Only one sanple, fromDB-9, exceeded federal EP-Toxicity standards.
Cadm umwas detected at a concentration of 2.15 ng/L in the sanple, conpared
to the federal standard of 1.0 ng/L. Likew se, none of the soil sanples that
were collected fromCell A (Brown and Cal dwell, 1983) and Cell A-1 (Brown and
Cal dwel |, 1986) prior to the RI exceeded federal EP-Toxicity standards.

| ndi cators

The noi sture content of sanples collected near or below the water table was
about 60 percent. The noisture content for refuse sanples above the water
tabl e ranged from 15 percent to 50 percent. Sanples of alluvial material from
beneath the northern two-thirds of Cell A had noisture contents of 5 percent
or less. Mdst of the sanples collected in the northern two-thirds of the
landfill were collected beneath old liquid disposal pits. The noisture data
therefore are indicative of the noisture contents belowthe pits at the tine
of sanpling. These | ow noi sture contents indicate that if | eachate was bei ng
produced in the refuse, it was not mgrating downward at the sanpling points
at the tine of sanpling.

The pH neasurenents generally ranged between 8.5 and 7.5 for the sanples. The
| owest recorded pH values were 6.5 and 6.6 from boring DB-6 within the
refuse. Total organic hal ogen (TOX) and cyanide (CN) were detectable in | ess
than one-fourth of the sanples analyzed. The highest CN concentration was
observed in the surface sanple (2.98 ng/kg).

Phenols were detected in 10 of the 14 borings sanpled and in 16 of the 42
sanpl es coll ected. No phenols were detected in sanples or alluvial materia
beneat h the refuse. Total organic carbon (TOC was detected in all sanples and
ranged fromgreater than 16,000 ng/ kg to 260 ng/ kg. In al nost all cases, the
| owest TOC concentrations were reported for the sanples of alluvial material .
Cation exchange capacity (CEC) values ranged from between 61.9 to 1.6
m | liequival ent per 100 grans (nmeqg/100g). The average CEC value for refuse
sanpl es was 19.6 neq/ 100g, and the average for alluvial material
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was 6.3 neq/100g. No significance is given to the CEC data. Soils of Maricopa
County are generally low in organic content. Therefore, |ow TOC is expected
in alluvial soils at the site.

2.2.3.3 Li qui d Anal yses

One liquid sanple was collected near the bottom of boring DB-10 and two
liquid sanples were collected in boring DB-11 (Figure 2.1). The first sanple
from boring DB-11 was collected at a depth of approximately 33 feet bel ow
| and surface and the second sanple was col |l ected at a depth of 53 feet bel ow
| and surface. The liquid sanples were analyzed for mmjor ions, netals,
coliformbacteria, indicator paraneters, gross al pha and beta, and VCC.

None of the liquid sanples are believed to consist entirely of |eachate
generated in the refuse above the water table. Water |evels neasured in
Novenber 1986 in nonitor wells on the boundary of the landfill indicate that
each of the sanples were collected bel ow the depth of the water table. The
sanple at DB-10 and the shallower sanple at DB-11 were collected in the
refuse. The deeper water sanple in boring DB-11 was collected fromall uvium
bel ow ref use.

O gani ¢ _Conpounds

There were no detections of VOCs, pesticide or PCBs. The only conpound
detected was bis(2-ethyl hexyl) phthalate in the DB-10 liquid sanple at a
concentration of 7.6 ppb.

Met al s

No netal concentration exceeded established federal drinking water standards.
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Maj or lons and | ndicators

The liquid sanples can be classified as sodi um bi carbonate/ chl ori de water by
the relative percentages of their major ions. The TDS concentrati ons ranged
from about 900 ng/l in liquid collected below the refuse to 6,600 ng/l in
liquid fromthe refuse |ayer

Liquid sanples fromthe refuse al so have higher concentrations of severa
ot her indicator paraneters than found in |liquid sanples frombel owthe refuse
and in nonitor wells. The paraneters that appear to be npbst characteristic
of ground water in <contact wth the refuse are ammonia (NH),
Kj el dahl -ni trogen, biol ogical oxygen demand (BOD), chenical oxygen demand
(COD), and gross beta.

The relatively high concentrations of TDS and other indicators within the
refuse | ayer are not observed in ground water below the refuse or off-site
monitor wells. Therefore, significant water quality changes due to
interaction of refuse with ground water does not persist over |ong distances.

2.3 SURFACE WATER AND SEDI MENTS | NVESTI GATI ON

2.3.1 bj ecti ves and ©Met hodol ogy

The Salt River channel |ies between two individual portions (known as cells)
of the 19th Avenue Landfill. The river drains a large area in north-centra

and northeastern Arizona. The Salt River channel is often dry inthe vicinity
of the landfill because river flows are controlled by a system of upstream
wat er conservation dans. Water is released from the reservoirs when they
beconme full. These controlled releases result in river flows past the 19th
Avenue Landfill. These high volune flows are capable of eroding into the
landfill and carrying away portions of the landfill material. Flows in the
Salt River adjacent to the landfill also occur due to runoff from | ocal

rainfall or |ocal discharges of ground water punped to dewater sand and
gravel pits or construction projects. These nui sance flows are | ow vol une and
do not erode the landfill.

There is a potential that the erosion of landfill material could affect the
quality of surface water in the Salt R ver channel and downstream ponds. In
addi tion, the chem cal
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quality of the sedinents in the Salt River could al so be affected. Water from
high flows in the Salt R ver could inundate parts of the landfill and
percol ate through the refuse. Leachate could then m grate downward and have
an i npact on the quality of ground water.

Flows resulting fromlocal drainage in the imediate vicinity of the | andfil

may al so flow across, the landfill. Water from these |ocal sources could
percolate through the refuse and generate |eachate that could affect
ground-water quality. Also, local drainage flows could erode |andfil

materials and carry theminto the river, possibly inpacting the quality of
downstream sedi nents and surface water.

Several subtasks were conducted to exam ne each potential inpact. Information
on the hydrology of the Salt River and physical structures and processes in
the riverbed were obtained from previous investigations, maps, aerial
phot ographs, and field observations. Local drainage patterns were also
i nvestigated by the use of maps and field observations.

Surface-water quality was evaluated by collecting sanples from the river
upstream and downstream of the landfill and froma pond i nmedi ately east of
the landfill. The sanpling locations are shown in Figure 2.4. The
constituents anal yzed in surface-water sanples are given in Table 2. 3A

Sedi ments fromthe Salt River were coll ected upstreamand downstreamfromthe
landfill to provide a conparison of the quality of the sedinents on either
side of the landfill. Sedi nent sanple |ocations are shown in Figure 2.5. The
chem cal anal yses perforned on sedi nent sanples are given in Table 2. 3B.

2.3.2 Salt River Hydrol ogy
2.3.2.1 Drai nage System and Fl ows
The 19th Avenue Landfill is adjacent to the |ower reach of the Salt River

The Granite Reef Diversion Dam (GRDD) is about 25 miles upstream fromthe
site. The Salt River outfalls to the Gla R ver about 12 mles downstream
fromthe site.
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Six water conservation dans operated by the Salt River Project (SRP) are
upstreamfromthe GRDD. Four of these dans are on the Salt R ver, and two are
on the Salt River’s major tributary, the Verde River. The CGRDD provides
controlled releases of water from the six upstream danms into irrigation
canal s. Because the six water conservation dans were not designed for flood
control, large releases are not possible until reservoir levels reach the
energency spillway crest elevations. At these tines, floods can occur al ong
the lower Salt River. These flows can be relatively large with respect to
vol ume and duration. The 100-year floodplain, inrelation to the landfill and
vicinity, is shown in Figure 2.6. Plans for increased flood control
capability are currently under review, but no final decisions have been made.

Bet ween 1941 and 1962, the Salt River bel ow GRDD was essentially dry. Since
1962, several |arge discharges past CGRDD have occurred. A sunmary of these

flows is presented in Table 2. 4. Flows during 1978 inundated the landfill and
eroded landfill materials in both cells of the 19th Avenue Landfill.
2.3.2.2 Local Conditions

The presence of bridges, drainage ditches, and sand and gravel quarries
pl aces constraints on future construction in the landfill vicinity. The
bridges are designed to withstand large river flows; as a result, these
structures can significantly affect river dynani cs.

The present channel in the vicinity of the landfill is fairly well defined,
and there are sone channel bank stabilization nmeasures in place upstream and
downstreamfromthe landfill. The riverbed materials are alluvial and subject

to rapid erosion during major flows. The upstream channel bank protection
i ncludes a bl anket of rock-filled wi re baskets (gabions) on the south bank
just upstreamfromCell A-1. Downstream channel bank protection includes the
arnoring of both abutnments at the 19th Avenue bridge. The channel bottom
wi dth varies from about 400 to 600 feet and curves about 30 degrees to the
right as it approaches the 19th Avenue bridge, as shown in Figure 2.6. The
channel sl ope has been estimated at 0.0016 feet/foot for the reach from7th
Avenue to 19th Avenue.
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The bridge across the Salt River at 19th Avenue is about 1,000 feet |ong. The
present channel width at this point is about 600 feet. The bridge is el evated
at the approaches to direct flows under the bridge. The channel could be
wi dened several hundred feet to the north without affecting the bridge. The
bridge at 7th Avenue includes el evated, arnored approaches simlar to those
at the 19th Avenue bridge. These two bridges will tend to restrict latera
mgration in the channel between points one-half mle an either side of the
[ andfill.

The 15th Avenue stormdrain is an unlined open channel that ties along the
east side of Cell A Landfill materials are exposed al ong the drain channel.
Stormwater runoff fromtributary stormdrain systenms and |local flows are
carried by the drain and are discharged to the Salt R ver near the
sout heastern corner of Cell A Major flows in the Salt River can restrict the
flow through the drain. Flows can infiltrate directly into the landfill
material or possibly erode landfill materials and carry themto the Salt
Ri ver.

According to a report by the U S. Arny Corps of Engineers (USACOE, 1987), a
100-year flow of 195,000 cfs woul d produce channel flows with velocities of
5 to 13 feet per second (fps) and water depths of 24 to 36 feet adjacent to
the landfill. A cross section of the river channel and landfill show ng the
100-year water surface is shown in Figure 2.7. Under present conditions,
overbank fl ows woul d cover over 50 percent of Cell A-1 and about 30 percent
of Cell A as shown in Figure 2.6.

Large sand and gravel pits exist an the north side of the river just upstream
fromCell A on the south side of the river just upstreamfromCell A-1, and
downstream (west) from 19th Avenue on the north side of the river. Attenpts
have been made to isolate these pits from channel flows by |eaving an
al luvi al di ke between the channel and the pit. Al though river banks can be
armored to mnimze bank erosion, the potential exists for ngjor flows to
overtop or erode these dikes and allow flows to pass through these pits. It
is difficult to predict these types of failures or what effect they would
have on the 19th Avenue Landfill.
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2.3.2.3 Sedi nrent Mvenent

Sedi nrent novenent s a mjor concern when designing foundations for
facilities in and adjacent to alluvial channels. Foundation design for these
facilities nust take into account the conbined effects of all river actions
t hat can renove sedi ment adjacent to the foundation. The upper reach of the
Salt River bel owthe GRDD has been degrading in recent years. Active erosion
of riverbed materials has deepened the channel. A previous study indicated
t hat between 1952 and 1979, degradati on of about 27 feet had occurred at the
Interstate-10 crossing approxi mately seven mles upstreamfromthe | andfil
(Danmes & Moore, 1979). It is expected that riverbed degradation will continue
inthe vicinity of the landfill. Design of structures along this reach of the
river should take this into consideration.

In the Phoenix area, the need is extensive for sand and gravel. For the
design of structures in the floodplain, consideration should be given to the
effects of future as well as existing sand and gravel m ning operations. The
creation of pits as a result of sand and gravel nmining could result in
serious damage to the channel and associ ated structures during flood events
unless the mning is carefully controlled. Erosion processes, specifically
downstream m gration and | ong-term channel degradation, have the potentia

to substantially nodify the channel bottomand undercut di kes, bridge piers,
and ot her structures (Anderson-N chol s/Wst, 1981.

The effects of |ocal scour can be expected in the vicinity of fixed objects
such as bridge piers and abutnments and channel bank protection materials.
Local scour does not necessarily involve | arge portions of the channel bottom
but can extend tens of feet vertically.

2.3.2. 4 Future Pl ans

Modi fications are planned for several of the upstreamwater conservati on danms
on the Salt and Verde rivers (see Figure 2.8). Additional water conservation
storage, sedinent storage, and an increased flood storage allocation are
pl anned for the reservoir at Theodore Roosevelt Dam Safety nodifications are
pl anned for Stewart Mountain, Horseshoe, and Bartlett dans. Wen these
i nprovenents are made, the 100-year peak flowate past the landfill may be
af fected. Although the expected effect of the nodifi-
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cation of Roosevelt Dam will be a reduction of peak flowate, the dam
controls less than half of the total drainage area of the Salt River at the
landfill site. A major portion of the watershed drains to the Verde R ver

downstream from Roosevelt Dam

It isdifficult to predict flood control inprovenents for the Verde R ver now
that diff Damhas been renoved fromPlan 6. However, it is assuned that dam

safety inprovenents will be nade to the two Verde River water conservation
danms. Wiile these inprovenents may reduce peak flowates in the Salt River
adj acent to the landfill, their purpose is to protect the dans, not to reduce
fl ood peak flowates. Wthout a flood control structure on the Verde R ver,
recurring flows may be expected at the landfill from the Verde River
wat er shed.

2.3.3 Surface-Water Quality

2.3.3.1 Maj or |ons

Water sanples were analyzed for mmjor ions such as calcium and chloride,
organi ¢ conpounds, netals, and other general indicators of water quality.
Sodiumis the major cation found in all surface water sanples. Pond water can
be classified as a sodiumchloride water type, and river water can be
classified as a sodiumchl oride bicarbonate type.

Total dissolved solids in surface water sanples varied very little. The
average TDS was approximately 490 ng/L in river water and approxi mately 680
nmg/l in the ponds. Pond sanples also contained slightly higher |evels of
magnesi um than river water sanples.

The differences in general chemcal conposition and TDS concentrations
indicate that the water in the Salt River and the pond are chenically
different. The quality of the river water is affected by nui sance sources

(e.g., ground-water punping for dewatering) upstream of the landfill. The
pond surface corresponds to the top of the water table and is representative
of ground water just upgradient fromthe landfill. The quality of the pond

water indicates that the conposition of ground water near the river is
strongly influenced by recharge from the river. This relationship is
di scussed in greater detail in Section 2.4.
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2.3.3.2 Trace Constituents

The pH of pond and river water sanples were 7.7 and 8.5 respectively
Concentrations of heavy netals were all bel ow maxi rum contani nant | evels
(MCLs). In pond water, BOD and COD were 20 ng/l and 35 ng/l respectively. In
river water, BOD and COD were 16 ng/| and 37 ng/l. Cyanide was | ess than 0.01
nmng/1 and phenols were |less than detection limts in all sanples. Total
organi c carbon was approximately 12 ng/l in pond water and was approxi mately
3 nmg/l inriver water. Total organic hal ogens were I ess than 0.04 ng/l in al
sanpl es. Neither pond nor river sanples contai ned detectabl e concentrations
of VOCs or pesticides.

The only drinking water standard exceeded in the four sanples coll ected was
for colifornms. Concentrations of colifornms ranged from 75 to 2400 coliform
per 100 m . These concentrations are not unusual in untreated surface water.

No water quality problens (other than coliforn) were identified. There are

no apparent inpacts of the landfill on the quality of water in either the
pond or river.

2.3.4 Sedinment Quality

Sedi ment sanples were analyzed for organic conpounds, priority pollutant
nmetal s, and several indicator paraneters. No organic conmpounds were detected
in any of the sanples. None of the sanples had EP-Toxicity concentrations
above | evel s established by the EPA

A conmparison between upstream and downstream sedinment data revealed no
evident inpact of the landfill an sedinent quality.

2.3.5 Summary of Results

N Flows have been observed in the normally dry Salt River as a result
of releases from upstreamreservoirs. Flows during 1978 overt opped
the landfill and eroded and transported landfill material.
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N A 100-year flowin the Salt R ver would cover 50 percent of Cell A and
30 percent of Cell A-1 under present conditions.

N There are several factors that should be considered when designing
structures in the riverbed at the 19th Avenue |andfill:

S The riverbed has the potential to cut a deeper channel adjacent to
the 19th Avenue Landfill.

S Sand and gravel mning operations in the river might cause
addi ti onal downcutting by the river.

S Local scour can result in large anounts of |ocal erosion.

N Surface-water sanpling showed that there was no inpact fromthe
landfill on water quality.

N Sedi ment sanpling showed that there was no inmpact fromthe landfill on
the chemical quality of the sedi nents.

2.4 GROUND- WATER | NVESTI GATI ON

2.4.1 Qbj ectives

After the 19th Avenue Landfill was closed in 1979, nonitor wells were
installed around the boundary of the landfill for collecting data on

ground-water levels and quality. The wells on the boundary of the |andfil
have been sanpled since 1980.

Sampling of the nonitor wells between 1980 and 1986 showed that drinking
wat er standards for some netals, the radioactivity indicator gross Beta, and
VOCs were exceeded in ground water at the boundaries of the landfill. Because
there were no wells upgradi ent or downgradient of the site, the source and
extent of the conpounds in ground water could not be eval uated. Measurenents
of water |evels showed the water |evels
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fluctuated tens of feet over a period of a few nonths and that water |evels
could be as shallow as 20 feet below | and surface. A study of ground-water
occurrence and quality was conducted during the renedial investigation to

obtain the data needed to evaluate the inpacts of the landfill on
ground-water quality and the extent of the inpacts. Table 2.14 summarizes the
exceedances of drinking water standards (MCL) for each well in the nonitoring

networ k. The ground-water investigation also provided data on the physica
characteristics of the water-bearing materials beneath the site. The factors
i nfluencing ground-water quality were evaluated using information on
ground-wat er occurrence and quality together with data on refuse and surface
wat er .

The maj or objectives of the ground-water investigation were characterization
of

N CGeol ogi ¢ conditions beneath the landfill, including the sizes and types
of materials and their distribution.

N Hori zontal and vertical directions and rate of ground-water flow and
the factors that influence ground-water flow.

N Gound-water quality upgradient, downgradient, and beneath the
[andfill.

2.4.2 Met hods

Four subtasks were <conducted to obtain data during the renedia

investigation: (1) nonitor well drilling, (2) ground-water quality sanpling,
(3) ground-water level nmonitoring, and (4) aquifer testing. Information
collected by previous investigations of the landfill supplenented the R

data. Each of these subtasks and the data generated by them are fully
di scussed in the Rl report. A brief description of the nethodol ogy is given
in the foll owi ng subsections.

2.4.2.1 Monitor Wells

Renedi al investigation geologic data were primarily collected during the
drilling of 12 new on-site and off-site nonitor wells. These new wells were
added to the existing
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nmonitor well network of seven on-site wells, called the I-series wells. The
|-series wells are located primarily along the perineters of Cell A and Cel
A-1. In addition, three small dianeter wells designated River North, River
Sout h, and Jackrabbit are | ocated al ong the banks of the Salt River. The new
wel l's, designated as the DM series, are | ocated both on and off site. Figure
2.9 shows the |l ocations of the nonitor wells.

DM series nmonitor wells were sited both on and off site of the landfill in
order to neasure ground-water quality and water |evels both upgradi ent and
downgradient of the site. Wlls were also conpleted at different depth
intervals so that vertical variations in ground-water quality and water
| evel s could be assessed. DM 3 is actually a cluster of six wells used for
a long-termaquifer test.

2.4.2.2 G ound-Water Sanpling

Ground-water sanples were collected from nost of the nonitor wells on a
quarterly basis during the renedial investigation. This was done to
characterize ground-water quality at various tines during the year upgradi ent
and downgradient fromthe landfill and beneath the landfill. G ound-water
sanples were collected from intervals at various depths to characterize
vertical ground-water quality differences near the landfill. Al nonitor
wells, with the exception of DM1 and DM 2, were sanpled using dedicated
subnersi bl e punps and well head sanpling systens. Wells DM1 and DM 2 are
multiport wells and were sanpled using specialized pneumatic sanpling
equi pnent. Twenty-four ground-water sanpling points were nonitored for water
quality during the course of the renedial investigation. Sanpling | evels at
the nultiport wells are identified by nunbers corresponding to the sanpling
port depth in feet below ground surface (for exanple, DM1 54). Single
conpletion wells are identified by a letter to indicate the relative depth
of the well within the aquifer (for exanple, S, |, and D for shallow,
i nternmedi ate and deep, respectively). O the 24 sanpling |locations, 12 are
on site and 12 are off site. The general analytical groups for which the
sanpl es were anal yzed are given in Table 2.5.
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2.4.2.3 Aqui fer Testing and Mnitoring

Both short-term and |ong-term aquifer tests were conducted to evaluate the
hydraulic properties of the aquifer below the landfill. The long-termtest
was perfornmed at the DM 3 well cluster. Water |evel neasurenents were made
at five observation wells, three of which were at the sane depth as the
production wells and two that were deeper. Irrigation wells within one-half
mle of the DM3 cluster were nonitored to evaluate their effects on the
| ong-termtest.

Short-termtests were perforned on Well DM 5D and Well DM 6. Well DM 5S was
used as an observation well for the DM5D test. The DM 6 test was a single
wel | test.

G ound-water |evels were nonitored throughout the renedial investigation to
provide information on the fluctuations in ground-water levels with tine.
Water levels were used to estimate ground-water flow directions and
gradi ents. Water |evels were generally neasured on a nonthly basis between
January 1986 and January 1988. Water |evels were neasured nore frequently
during the time periods in which water was released into the Salt River from
upstream dans so that the effects of recharge from surface water could be
not ed.

2.4.3 CGeol ogy

2.4.3.1 Regi onal Geol ogy

The 19th Avenue Landfill is situated in the southeastern portion of the West
Basin of the Salt River Valley in central Arizona. The site is within the
Basi n and Range physiographic province. The landfill is on alluvial fill

material that commonly occupies the structurally depressed basins of the
region. No active faults are known to be present near the site. The basenent
rock near the landfill has not been drilled. However, based on data from
bor ehol es about five mles east of the site (Danmes & Moore, 1987d), basenent
rocks probably consi st of Precanbrian i gneous and met anor phi ¢ rocks that have
been deforned by the nearby South Muntain metanorphic: core conpl ex and by
Basin and Range high angle normal faulting and Tertiary sedinentary and
vol canic units.
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2.4.3.2 Site Geol ogy

One of the prinmary objectives of the remedial investigation nonitor well

installation programwas to characterize the shall ow subsurface geology in
the area near the landfill. This was acconplished by drilling 12 borehol es
during the sunmer of 1987, 4 of which were drilled to a depth of 300 feet or

greater. Data collected from the boreholes indicate that at |east five
identifiable stratigraphic units exist within approxinmately 400 feet of the
surface. They have been designated Units S, A, B, Cand MFU for the purposes
of this report. Unit A can be further subdivided in Subunits Al, and A2.

Figure 2.10 gives a description of the geologic units and shows a generalized
stratigraphic colum indicating the relationships between these units. A
cross section showing their relationship is given in Figure 2.11. No nmjor

structural displacenments or flexures were identified during the drilling
program All units appear to be essentially horizontal.

2.4. 4 G ound-Water Fl ow System

This section describes the ground-water flow systemin the vicinity of the
site as identified during the renedial investigation. Data from previous
site-specific investigations were also included within this analysis.
Conponents of the ground-water flow system investigated were trends in
ground-water |evels, ground-water recharge, ground-water flow directions,
ground-water flow gradients, and aquifer characteristics. Know edge of the
variation of these flow system conmponents is necessary to characterize
ground-wat er novenent and ground-water quality near the 19th Avenue site.

2.4.4.1 G ound-Water Levels

Wat er | evel neasurenents show that the upper surface of the saturated zone
is relatively close to the land surface in the area near the site. In
general, the water table is 20 to 40 feet below the land surface near the
river and 60 to 80 feet below the land surface north of the site. Observed
ground-water |evels have fluctuated over 20 to 30 feet in the wells at the
landfill, because of two principal external factors. These factors are
seasonal water level fluctuations that result from the influence of
agricultural ground-water punping and variations in recharge to the
ground-water systemfromthe Salt River.
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The seasonal fluctuations in water level seen in monitor wells at the
landfill can be directly attributed to the seasonal use of |arge production
wells in the area. Most of these wells are agricultural wells owned by the
Roosevelt Irrigation District (RID). Essentially no punping takes place at
nost wells from Cctober through March, but all wells are punped extensively
fromApril through Septenber. Mst of the RD wells are conpl eted in geol ogi c
Units A, B, C, and the top of the MFU

The hydrographs of I-series wells from m d-1980 to the present show that
water levels in nonitor wells peak in late March and then begin to decline
in April when the RID wells are turned on. Water |evels reach their | owest
wat er points in Septenber and begin to recover in October when the RID wel ls
are turned off. Water levels recover in the wells through the wi nter and
decline in the followng spring when the production wells are turned on.
Figure 2.12 portrays this relationship for 1987 data.

2.4.4.2 G ound- WAt er Recharge

Surface-water flowin the Salt Ri ver and 15th Avenue stormdrai n adjacent to
the 19th Avenue Landfill has been observed to influence the ground-water
levels in nonitor wells at the site. Water percolates down from the Salt
River bed and **** of the stormdrain and enters the ground-water system

A conservative estimate of the average infiltration rate in epheneral Arizona
rivers has been set by various investigators at one foot per day (Babcock and
Cushing, 1942; Briggs and Werho, 1966; Mann and Rohne, 1983). However, the
i nvestigations indicate that infiltration rates range fromnore than two feet
per day to |l ess than one-half foot per day depending on river flowate, flow
duration, and sedi ment | oad.

No flows occurred in the Salt River during the renedial investigation that
were of | arge enough magni tude and duration to allow cal cul ati on of recharge
rates for the Salt River in the vicinity of the landfill. The recharge rate
probably falls within the range reported by others for the Salt River.
However, qualitative estimtes of the inpact of recharge on water |evels at
the site can be nade by conparing nonthly and daily Salt River flow vol unes
past GRDD (Table 2.4) with observed ground-water |evel increases at the site
for a particular year or nonth. The flows from GRDD are depicted graphically
in Figure 2.13.

2-20



Final Draft RAP
06/ 12/ 89

I ncreases in ground-water |evels occurred during river flow events exceedi ng
10,000 cfs past GRDD. Flows at the landfill are not equal to the flow past
GRDD. However, the best records exist at the GRDD site and the flowates are
used as a relative nunber for the purposes of this study. Therefore, it can
be concluded that flows in excess of 10,000 cfs at GRDD are capable of
rai sing the ground-water |evel beneath the site. Sustained flows of smaller
volunmes are probably al so capable of raising water levels. If the nonthly
water level increase is divided by the days of river flow, a qualitative
estimate of daily water level increase for a given river flow can be nade.
Cal cul ations for various periods of flow result in a rate of ground-water
| evel increases of approximately 0.7 to 1.3 feet per day of flowat the 19th
Avenue Landfill. Ground-water |evels decrease at the site at an approxi mate
rate of four feet per year given the absence of flowin the Salt R ver past
the site (Sverdrup & Parcel , 1980). Flows lasting |longer than two to three
weeks in duration in the Salt River at the landfill may negate several years
of water |evel decline.

2.4.4.3 G ound-Water Flow Direction

Figures 2.14 and 2. 15 show typi cal contours of sumrer and wi nter water |evels
nmeasured during the renedial investigation for wells in geologic Unit A the
shal l owest wunit. These figures show that ground water flows to the
west - nort hwest or northwest. The flowdirectionis controlled by ground-water
punping to the northwest of 19th Avenue Landfill. This includes the Luke
punpi ng cone near Litchfield Park, local RRD wells, and Gty of Phoenix water
production well fields. Although nbst punping at these centers takes place
in the summer nonths, ground-water continues to flowto the northwest at the
landfill throughout the vyear. Data collected prior to the renedial
i nvestigation fromproduction wells and the |I-series wells also indicated a
west-northwest to northwest flow direction consistent with regional flow
(Jamres M Montgonery, 1980; Brown and Cal dwel |, 1983 and 1985; Sverdrup and
Parcel , 1980).

When flows occur in the Salt River, a ground-water nound devel ops beneath the
river because of recharge, and ground water appears to flowto the south and
sout heast on the south side of the river based on data from shall ow wells.
The apparent |ocal reversal of flow direction reflects changes in water
levels in the shallowwells due to the tenporary recharge nound and does not
af fect regional flow.
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Wells in deeper geologic units were installed near the 19th Avenue site in
m d-1987. These deeper wells, DM5D, DM 1, DM 2, DM 3l and DM 3D, are sited
al ong a sout heast-northwest trending line (Figure 2.9). Based on the data for
the wells conpleted in Unit B, ground-water flowin Unit Bis also generally
to the northwest in the deeper units.

2.4. 4.4 G ound-Water Fl ow Gradients

The rate at which ground-water noves is directly proportional to the
ground-water flow gradient. Variations in horizontal and vertica
ground-water gradients in the vicinity of the landfill are controlled
primarily by punping from production wells near the landfill. As was
di scussed in Section 2.4.4.3, alnost all of the punping done by RID wells
near the landfill occurs during the sumrer nonths. This seasonal punping
causes changes in vertical and horizontal ground-water flow gradients.

During the winter nonths, when ground-water punping is at a mninum only
smal | vertical gradients were observed. There was virtually no difference in
wat er | evels between Wl ls DM 5S and DM 5D, Vertical gradients of 0.015 ft/ft
or less were neasured in the remai nder of the wells.

When ground-wat er punping increases in the sunmer, water |evels begin to
decline in the monitor wells closest to the RRD wells. The punping of the RID
well's causes water levels to drop nore rapidly in Well DWM3D which is
conpleted in Unit C, than in Wlls DM 3P and DM 3l which are conpleted in
Units A and B, respectively. A downward vertical gradient between Units A and
B and Unit Cis therefore induced by the sumer punping. Water levels in
nonitor wells at greater distances fromthe RRDwells (DM1 and DM 5 cl uster)
respond less to the effects of the punping.

Hori zontal gradient data for the 19th Avenue site show increases in Unit A
in the summer nonths when the production wells are punping. The horizontal
gradi ent decreases in the fall when the punps are shut down. Since 1980, the
hori zontal gradient has fluctuated between a value of nearly 0.0 feet per
foot to over 0.007 feet per foot. The yearly average horizontal gradient has
i ncreased since 1980 from a val ue of approxi mtely 0.0028 feet per foot to
approxi mately 0.0044 feet per foot.
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2.4.4.5 Aqui fer Characteristics

Aqui fer hydraulic characteristics of geologic Unit A were evaluated at the
landfill to obtain data that can be used to assess the rates and vol une of
ground-water flow and to assess the volunmes and rates at which ground water
may be extracted or injected. The hydraulic data were obtained from a
Il ong-term (62 hours) aquifer test conducted at the DM 3 well cluster.

Data were anal yzed using the Theis Method, the Cooper-Jacob Approxi mation
Met hod, and t he di stance-drawdown nmet hod. Tabl e 2.6 sunmari zes transm ssivity
(T, gpd/ft), storativity (S), and hydraulic conductivity (K, ft/day) val ues
that were derived fromthe different nethods of analysis.

The values of S derived from the Theis analysis appear to indicate
sem -confined aquifer conditions. The |lack of confining sedinents found in
t he borehol es suggests that the ground-water system should be unconfined to
sem - confined. The average value of S (0.11) derived fromthe Jacobs anal ysis
was used in nodeling efforts. The average val ues of T and K derived fromthe
various analysis nmethods varied by |less than 16 percent. Overall, average
values of 138,565 gpd/ft and 230 ft/day are obtained for T and K
respectively, using a saturated aquifer thickness of 110 feet. The val ue for
Tis in close agreenent with 194,000 gpd/ft obtained by the U S. Geol ogica
Survey (USGS) in 1984 from aquifer tests on wells conpleted in Salt River
sedi nents near 24th Street and Lower Buckeye Road in Phoeni x (approxi mately
2.5 mles east of the 19th Avenue Landfill). For nodeling performed during
the renedi al investigation, a value of 190,000 gpd/ft was used as a val ue for
T and 230 ft/day was used for the K value of Unit A

Short-term (four-hour) tests were conducted for geologic Units A and B. The
results are presented in the Rl report. Aquifer tests were not perforned for
the Mddle Fine-Gained Unit. This wunit is apparently not affected by
rel eases fromthe landfill, and hydraulic information was not required for
renmedi al action design or nodeling.
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2.4.5 Water-Quality Results
2.4.5.1 Maj or |ons

The maj or chem cal components of ground water that can be used to classify
different general categories of waters are cations of calcium sodium
pot assi um magnesi um and ani ons of bicarbonate, sulfate, and chloride. The
maj or chem cal conposition of ground water can be used as a tool to help
evaluate the flow paths and mxing of ground waters wth different
conmpositions. The relative concentration of the individual major ions and
their total concentration can be expressed both graphically and nunerically
to interpret the mxing and novenent of different waters. This technique
provi des a conveni ent franmework wi thin which ground water at the 19th Avenue
Landfill can be descri bed.

A summary of the statistics of the major ions for existing wells (the |
series) is presented in Table 2.7. Simlar sunmaries for DMwells, installed
during the renedial investigation, are listed in Table 2.8.

Wat er sanples collected during the Rl and in prograns prior to the R were
classified separately by water type based on the rel ative concentrations of
maj or ions. Atrilinear plotting technique which converts concentrations of
ions to percentages of total mlli-equivalents per liter of cations and ani ons
(Pi per, 1944) was used to classify the sanples. The nean concentrations of
ground-water analyses listed in Tables 2.7 and 2.8 were plotted on the
trilinear diagramand cl assified by sel ected hydrogeochem cal boundaries. The
resulting classifications are given in Table 2.9.

The prevailing water quality of the various wells was identified as
cal ci um sodi um bi car bonat e-chl ori de water or sodi um bicarbonate/chloride
There is no difference in classifications between |-series wells (data prior
to the renedial investigat ion) and new wells.

Stiff diagranms were also used to eval uate geochemi cal variations in water
guality for data fromboth the renedi al investigation and prograns prior to
the renedial investigation. Concentrations of cations were conpared wth
anions by plotting them on four sets of opposing parallel horizontal axes.
The resulting data points were connected to obtain polygonal shapes that
i ndi cate general chem cal makeup of the water. In general, calcium sodium
bi carbonate, and chloride are the dom nant projections for each Stiff

2-24



Final Draft RAP
06/ 12/ 89

di agram However, the overall size of the plots varies, indicating that the
concentrations of TDS vary.

The consi stent shape for varying sizes of each Stiff diagraminplies that TDS
may behave as a dependent variable with respect to each of the ions. To
eval uate this hypothesis, the concentration of each major ion was plotted
versus TDS. Data of the Salt River surface water and upgradi ent ground wat er
were included. Plots of sodium potassium calcium magnesium and chloride
each displayed a linear trend, showing a significant positive correlation
bet ween netal concentrations and TDS. Correl ation coefficients were between
0.7 and 0.9.

The plots for sulfate and al kalinity also exhibit |linear trends, but display
a larger anmount of data scatter than the other ion data. Sulfate and
alkalinity data for sanples collected at Wells 1-3 and I-4 do not plot in
areas consistent with the linear trends established by the rennining data.
Data for both of these wells indicate that the water is enriched with
bi carbonate (as alkalinity) and depl eted of sulfate.

In general, the linear segnents for each ion correspond to a TDS range
approxi mately 500 to 1,900 ng/l. The lower end of the TDS range represents
Salt River water and water in the upgradient off-site wells. The I|inear
trends are interpreted as a mxing line beginning with Salt River recharge
wat er and ground water |ocated south of the river and upgradient fromthe
landfill. The linear trends are very useful for explaining the inorganic
chem cal quality of water in nost nonitor wells at the 19th Avenue Landfill.

2.4.5.2 Trace Constituents
Met al s

A summary is given in Table 2.10 of the netals that were detected in one or
nore sanples in each quarter. The results presented in Table 2.10 indicate
that of the eight nmetals for which MCLs for drinking water have been set,
mercury and barium had concentrations in excess of the MCL. Barium
concentrations were above the standard (1.0 ng/l) in Wlls I-3, 1-4, and |-8.
These wells are |ocated on the western boundary of the landfill, generally
downgradi ent with respect to ground-water flow. Barium was not
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detected above the MCL in off-site wells downgradient of the landfill.

Mercury exceeded the MCL (2.0 ug/l) in one sanple fromWll I-3 and equal |l ed
the MCL in one sanple fromWll |-4. Arsenic exceeded the MCL in one sanple
fromWell 1-8.

Thr oughout the sanpling program netals were detected at Wlls |1-3, -4, I-5,
and |-6. Concentrations of. the netals detected were close to detection
l[imts. The distribution and concentration of netals observed in the
remaining wells at the 19th Avenue Landfill have not produced regular
patterns of detection. Of-site wells, upgradient and downgradi ent, have
di splayed a simlar pattern of infrequent detections at concentrations near
but above detection limts.

VOCS

Vinyl chloride was detected in Wlls I-1, 1-2, and I-8 at concentrations in
excess of the current MCL of 2.0 ug/l. The maxi num observed vinyl chloride
concentration was 2.6 ug/l in Well 1-1in the third quarter of 1987. Carbon

tetrachl oride was detected only once, at a concentration of 35 ug/l in Wl
-1 in the fourth quarter of 1986. The MCL for carbon tetrachloride is 5.0
ug/ | .

Most detectable concentrations of VOCs were less than 5.0 ug/l. The VCC
concentrations exceeding 5.0 ug/l are given in Table 2.11. VOC concentrati ons
were several tinmes larger at 1-1 than at other on-site wells.

Pesti ci des and PCBs

Pestici des and PCBs were anal yzed in August 1986, August 1987, and Decenber
1987 sanpling periods during the renedi al investigation. During. these three
sanpling rounds, PCBs were consistently below detection limts. The only
pesticide detected in off -site wells was Dieldrin in Wll DW2 at 54 feet
i n Decenber 1987. Pesticides were detected in on-site wells in August 1986
and August 1987. Pesticides detected included 4-4DDE, 4-4DDT, A-BHC, Al drin,
D-BHC, Dieldrin, Endosulfan Il and G BHC. No pesticides were found above
MCLs. Pesticide concentrations ranged from0.005 to 0.2 ppb.

2-26



Final Draft RAP
06/ 12/ 89

2.4.5.3 I ndi cators

A summary of TOC, BOD, and COD data is given in Table 2.12. The results show
that concentrations of BOD and COD in off-site wells averaged 50 to t OO ng/ |
greater than on-site wells. TOC concentrations in off-site wells were
general ly below the detection [imts of 0.01 ng/l. On-site wells showed TOC
concentrations up to 0.139 ng/l, with the highest |evels being detected at
Wells 1-3 and I-4. The distribution of the reported concentrations for BOD
and COD does not indicate trends with respect to either proximty to |andfill
boundaries or concentrations in surface water. Phenols and cyanide, if
present, were at concentrations either less than or only slightly above
detection limts.

Coliforns

Coliform anal yses conducted during the renedial investigation sanpling
program ranged from< 2 to 2,400 col/100m . Mst coliformcounts were |ess
than 10 col /100 m . Sanpl es collected fromthe uppernost portion of the Upper
Al luvial Unit displayed concentrations that were above those neasured in
deeper conpletion intervals. Sanples collected fromthe two uppernost ports
at DM 2 and the sanmple collected at DM 5S ranged from49 to 2,400 col/100m .
The uppernost port at DM 2 produced a single coliform count of 2,400
col /100m, a value that is approximately 50 to 100 tinmes greater than the
ot her coliform count data.

Radi oi sot opes

Gross al pha and beta em ssions neasured on sanples collected at each well
showed that concentrations were generally near detection |imts. A total of
63 anal yses were perforned for gross al pha and beta. O these anal yses, one
exceeded the gross al pha MCL of 15 pC /I and four exceeded the gross beta MCL
of 50 pG/I. The results of all radi oi sotopes anal yses are presented in Tabl e

2.13. Well [1-5 exceeded the ML for gross alpha emssions with a
concentration of 17.9 +/- 4.2 pC /|l in the first quarter of 1987. Although
nost of the gross beta neasurenents were below the MCL at Well 1-3, three
nmeasur enments exceeded the standard. Sanple concentrations from Wll 1-3

exceeding 50 pG /|l were nmeasured in the third quarter of 1986 (57 +/- 10.7
pCi/l1); the fourth quarter of
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1986 (122.0 +/- 8.7 pC/l); and in the fourth quarter on 1987 (53.8 +/- 9.2
p C/l). One neasurenent at Well |-6 al so exceeded the MCL for gross beta in
the fourth quarter of 1986 (92.3 +/- 12.6 pC/I). The sanpling results from
wells at different depths indicate that the uppernost portion of the aquifer
has greater alfa and gross beta activity than deeper water bearing zones.
Of-site and on-site wells displayed simlar concentration ranges.

2.4.5. 4 Summary of Results

The 19th Avenue Landfill is underlain by alluvial materials deposited within
the West Basin of the Salt River Valley. These materials can generally be
divided into five different units above a depth of 350 feet below |and
surface. There is a 15-foot surface |ayer conposed of silty sand. Beneath
this layer is approxi mtely 100 feet of cobbles and coarse gravels. The next
three units below this |ayer are divisions within the Upper A luvial Unit.

The depth to ground water is between 20 and 40 feet below | and surface.
Ground water generally flows to the northwest beneath the landfill. Water
| evel s have been observed to fluctuate 20 to 30 feet over a period of a few
nont hs. Most of the fluctuation is due to recharge fromthe Salt R ver that
results fromintermttent upstreamrel eases into the Salt R ver bed. The high
water tables resulting from the recharge of surface water are gradually
reduced at a rate of about four feet of head per year by regional
agricul tural punping.

The agricultural punping also results in a seasonal fluctuation of water
| evels. Water levels are generally highest during the wi nter nonths when
agricultural punping is at a mninmum and they decline during the sumer as
punpi ng increases. The agricultural punping also causes an increase in the
ground-wat er fl ow gradi ent during the sunmer.

The alluvial materials beneath the site are generally coarse grai ned and can
transmit a relatively | arge anount of ground water. The transm ssivity of the
materials between a depth of approximately 100 and 150 feet is estimated to
be 190,000 gallons per day per foot. The transmi ssivity of the cobble and
gravel deposits above 100 feet is probably even greater.
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Ground-water quality sanpling of wells during the renedial investigation
shows that recharge fromthe Salt River inproves the general ground-water
quality along the river as characterized by differences in major ions and TDS
concentration between wupgradient wells which are not influenced and
downgr adi ent wells which are. Additional water quality indicators such as pH
and nmetals show that there is evidence for water quality changes due to the
landfill. However, water quality in wells approximtely one-quarter to
one-half mle downgradient of the site show little inpact and neet all
federal primary drinking water standards. Table 2.14 sunmarizes MCL
exceedances for all nonitoring wells. OF the 1,794 anal yses perforned for
compounds with MCL’s, 39 anal yses were found to exceed the MCL limt.

2.4.6 Interpretation of Landfill Influence on G ound-VWater Quality

The chem cal and physical processes that shape the ground-water quality
observed during the renedial investigation nust be understood in order to
eval uate which, if any, corrective actions should be considered for ground
water at the landfill. In particular, the interactions between |andfill
materials and ground water and its affect on water quality nust be identified
in the context of the overall system To this end, information is conbi ned
from the several studies conducted during the remedial investigation to
identify the factors that influence ground-water quality.

2.4.6.1 G ound-Wat er Levels and Refuse Saturation

A conceptual diagramof the hydrogeol ogi c systemat the 19th Avenue Landfil
is presented in Figure 2.16. This diagramwas devel oped early in the renedi a
i nvestigation frominformation devel oped by previous investigations and is
confirned by the renedial investigation data. The di agram shows t hat when t he
water table is relatively high, ground water rises into a portion of the
refuse. The rising ground water can saturate the refuse and provi de a net hod
for transporting nmaterials away fromthe landfill. The water in the refuse
wi || enhance the production of nmethane as well|l as dissolve conponent of the
refuse.
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In general, ground water is recharged by the downward percol ati on of water
flowng inthe normally dry Salt River in tines of flood. Recharge is capable
of raising the water table near the landfill by 10 to 30 feet in the period
of a few nonths. This nound of recharged water gradually dissipates at a rate
of about four feet of head per year.

Ground-water |evels fluctuate seasonally near the landfill because of the
i nfl uence of agricultural punping (Figure 2.16). Ground water is punped from
several large agricultural wells near the landfill between April and

Septenber. The greatest punping occurs in the summer nonths. Punping of the
wells causes a decline in water levels that is greatest in August or
Sept enber. When punping stops in Septenber, water |evels recover to near the
winter water |evels of the year before.

One cross section of the landfill is shown in Figure 2.17. Refuse in the
northern portion of Cell Ais generally above an el evation of 1,020 feet nsl.
Parts of the refuse in this northern portion of the landfill nmay be above an

el evation of 1,035 feet nsl. The bottomel evati on of the refuse drops rapidly
into an east-west trending trough in the southern one-third of the site. The
trough is higher at the east end of the landfill, with an elevation of
approxi mately 1,005 feet nsl, and deeper in the western end of the landfill,
with the | owest point at an el evation of approxinmately 990 feet. In Cell A-1,
refuse is generally above an elevation of 1,040 feet nsl. The renai nder of
Cell A-1 has a bottomel evation of approximately 1,020 feet nsl. The deepest
portion of cell A-1 has a bottomelevation of approximtely 1,010 feet nsl.

The highest and |lowest water levels observed during the renedia
investigation are projected onto Figure 2.17. The top of the ground-water
tabl e has been above the bottom of refuse in the deepest portion of the
landfill (elevation 980 feet nmsl) even at the |owest recorded |evel during
the renmedi al investigation. The water table was hi ghest and the nost refuse
was saturated in the winter nmonths. The inundated refuse at the highest
observed water level is limted to the southern third of Cell A and a snal
portion in the center of Cell A-1.

Evi dence of ground water rising into excavations in Cell A can be seen in
aeri al phot ographs taken between 1972 and 1976. The data from water | evel
measurenments since 1980 indicate that the water table has probably not been
bel ow an el evati on of 995 feet nsl. At that elevation, as much as 15 feet of
refuse woul d be continuously saturated in
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t he deepest portions of refuse in the southwestern part of the landfill. The
data further indicate that the water | evel was up to 1,027 feet nmsl in 1983.
Since 1983, ground-water |evels have slowy receded. However, in the winter
nont hs when the water |evels are the hi ghest because there is no irrigation

punpage, refuse below an elevation of approximately 1,015 feet nsl is
sat ur at ed.
2.4.6.2 I norganic Water Quality

Figure 2.18 gives a conparison between TDS and water levels in the tine
period between 1981 and 1988. There appears to have been a general tendency
for higher TDS concentrations during periods of high water |evels.

Variations in the patterns for inorganic water quality in the nonitor wells
sanpled during the renedial investigation can be distinguished by
superinmposing Stiff diagrans on the site map Figure 2.19. The overall size
of the Stiff diagram is an indication of the TDS concentration. The TDS
concentrations are given within the Stiff diagrams in Figure 2.19. Wters
with simlarly shaped diagrans have simlar quality.

Ground water in upgradient Wlls DM5S and |-6 has higher TDS concentrations
than wells on the boundary of the landfill or downgradient. Furthernore Wlls
DM 5S and |1-6 have different water quality types than the other wells. The
waters in Wlls DM5S and 1-6 can be classified as sodi unf chloride, while the
water fromother wells are classified as sodium chl ori de-bi carbonat e.

The Stiff diagrams for Wells I1-1, 1-2, 1-5 DWM3P, and DM 6 are simlar to
the surface water Stiff diagram The Stiff diagrans for Wlls I-3 and 1-4 are
different fromthe stiff diagrams for other wells on the boundary of the

landfill or downgradient in that there is alnost no sulfate in the water of
Wlls I-3 and I-4, and there is areversal in the relative concentrations of
cal cium and magnesium Well [-8 also shows the reversal in the relative

concentrations of calcium and magnesium and sonme reduction in the
concentration of sulfate. The ground water in Wlls |1-3 and 1-4 al so contains
arelatively greater proportion of bicarbonate ions than in ground water from
sone other wells, such as -2, DM6, and DM 3P. Oher wells show ng the
relative increase in bicarbonate ions are DM 1, |-8, and Dw 2.
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The simlarity between the general conposition of ground water observed in
some nonitor wells and the conposition of the surface water in the Salt River
is consistent with the observation made in Section 2.4 that plots of the
maj or ions for nost shallow nonitor wells forma mxing line with the end
menbers being conposition of the ground water in WIll DM5S and the
conposition of surface water.

The conposition of +the surface water sanpled during the renedia
investigation is probably not entirely representative of the quality of
surface water in the Salt River during periods of high flow. Sanpling by the
SRP i ndicates that in high flow years, the TDS concentrati on of the water nay
be as low as 200 to 300 ng/l (Salt River Project, 1982). The conposition of
the water can vary fromsodi um chl ori de-bi carbonate, simlar to that seen in
t he renedi al investigation, to cal ciunf bicarbonate. The effect of m xing the
recharged surface water with upgradi ent ground water would be to reduce the
TDS concentration and increase the proportion of bicarbonate relative to
chloride. These effects are consistent with the ground-water quality observed
in several of the nonitor wells.

There have been several periods of flowin the Salt River in the | ast decade
that could provide a source of recharge to the ground water. Water |eve
trends observed at the landfill indicate that recharge is taking place. The
quality of the ground water in several of the nonitor wells can be expl ai ned
by the sinple mixing of ground water upgradient fromthe site with recharge
fromthe Salt River.

The wells where the apparent inpact of the landfill is |least on inorganic
water quality are Wlls 1-1 and -2 in the northeastern conmer of the
l[andfill. This is not unexpected given the position of the wells and the
geonetry of the landfill. Well 1-2 is upgradient or off-gradient from nuch
of the landfill and Well -1 is directly dowmgradient fromonly a rel atively
smal|l portion of the landfill. In addition, the bottomof the northern part
of the landfill was above the water table during the renedial investigation.

Well's for which TDS concentration is not a good indicator of overall water
quality are plotted off the Iinear trend were 1-3, 1-4, DM 2 54, and Dv 5D.
Well DM 5D is deeper than shallowwells and the differences in water quality
are not unexpected. Well DM 2 54 is the shallowest port of a nultiport
installation and only contained enough water to be sanpled during one
sanpl i ng epi sode. More data woul d be needed to devel op a trend,
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but it appears that the landfill may be having some inpact on water quality
at DM 2 54. Waters from Wells I-3 and |1-4 have already been identified as
having water quality characteristics different than nost other wells and
their conposition would not be expected to plot on the mxing line. Oher
factors are influencing the quality of ground water observed in these wells.
Wells I-3 and |1-4 are downgradi ent fromthe deepest portions of the | andfil

t hat have been bel ow the water table since at |east 1981. The obvi ous source
of nodifications to water quality in these wells is the interaction between
landfill materials and ground water.

The principal inmpact of the landfill on water quality occurs when the refuse
and ground water come in contact. Gound water in contact with refuse has
hi gh TDS concentrati on when conpared to upgradi ent ground-water quality. The
hi gher TDS concentration is a result of an increase in the major ions of
bi car bonate, chloride, sodium and nmagnesium Concentrations of cal ciumand
sulfate ions are only slightly higher. Gound water in contact with refuse
in the landfill also has increased concentrations of ammobnia and organic
nitrogen and a hi gher chem cal oxygen demand.

Figure 2.20 presents Stiff diagrans for water sanples collected from
saturated refuse and for Wells 1-3 and 1-4. Sanples D8-11W and DB- 10W wer e
collected within the refuse. Stiff diagrans for Wlls 1-3 and 1-4 show the
sanme relative increase in bicarbonate conposition and decrease in sulfate
conposition shown by DB-11W and DB-10W The reduction in sulfate
concentrations in DB-11Wand DB-10Win conmbination with the fact that the
landfill is produci ng met hane gas suggest that the | ow oxygen condition found
in the landfill nmay provide a favorable environnent for sulfate-reducing
m croor gani sms. Such bacteria are commonly found i n ground-wat er systens t hat

are low in oxygen with sulfate and iron available for netabolism

Si mul t aneously, the increase observed in Bicarbonate concentration in Wlls
-4 and |-3, and sanples DB-11W and DB-10W may be the result of other

bacterial fernentation processes that release carbon dioxide and thereby
i ncrease bicarbonate (alkalinity) concentrations.

The data indicate that the greatest inpact of the landfill on inorganic water
gquality occurs when the refuse becomes saturated by a rising water table.
Recogni zabl e i npacts were observed in wells on the western boundary of the
landfill. However, by the tine
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ground water flows one-quarter to one-half mle downgradient to the off-site
nmonitor wells, the inpacts of the landfill on inorganic water quality are not
di scer nabl e.

2.4.6.3 Modeling Study

A ground-wat er transport nodel was applied to eval uate the above concl usi ons
about the effects of the landfill on inorganic water quality. A detailed
di scussion of nodeling at the landfill is given in Appendix A of the R
report. Information on geology and the ground-water flow system di scussed
previously was used to create the flow portion of the nodel. Total dissolved
solids concentrations were chosen as the paraneter for transport nodeling.

The nodeling scenario that best matched the observed distribution of TDS
concentrations in the nonitor wells utilized a source termof 10,000 ng/l| of
TDS input froma cell in the area corresponding to the deepest part of the
landfill. The cell represents three percent of the total volune of refuse
simulated. It was assuned water |evels have been in the refuse for the past
nine years and | eachate has been generated over that tinme. Background TDS
concentrations were set equal to the concentrations in the pond to the east
of the landfill and the TDS concentrations of the Salt River was assuned to
be 400 ng/l. Recharge fromthe Salt River was simulated by supplying a flux
of 0.17 feet per day 4 at a 100-foot-wi de cell along the upper boundary of
the nodel. The flux rate was derived by cal cul ating the percent of tinme over
t he ni ne-year period that flows had occurred below G anite Reef and using a
seepage rate of one foot per day of flow

Predi cted TDS concentrations for off-site nonitor wells are plotted versus
time for four well points in Figure 2.21. For conparison, concentrations
measured in the second quarter of 1987 are plotted in Figure 2. 21.
Predictions of the nodel are simlar to the actual neasured field conditions.

Data col |l ected since 1980 indicate that much nore than three percent of the
volunme of the landfill has been below the water table over the last nine
years. However, nodeling indicates that the source term under one scenario
must be restricted to the smaller area of three percent at a concentration
of 10,000 ng/l. Sensitivity analysis indicated that either an increase in the
area of the source or an increase in the strength of the source
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results in much higher TDS concentrations than those observed during the
remedi al investigation. The actual average concentration of liquids in the
refuse may actual ly have been | ower over the tinme period nodel ed and may have
been di stributed over a wi der area. Total dissolved solids concentrations for
liquids sanmpled in refuse have varied between 3,200 and 10,000 ng/l.
Alternatively, the effective horizontal and vertical conductivity of landfil
materials may be | ower than estimted and the rel ative anmount of flow out of
the landfill may be smaller in relationship to the regi onal ground-water flow
past the landfill. In this case, liquids may be flow ng out of the | andfil
over a broader area and at a nuch |ower rate than nodel ed.

In general, ground-water flow and transport nodeling are capable of
reproducing the general distribution of TDS concentrations seen in the
nmonitor wells. The actual situation at the landfill may be slightly different

fromthe nodel, but the general factors influencing inorganic ground-water
quality at the landfill are:

N | mpr ovenment of upgradi ent ground-water quality by recharge fromthe
Salt River.
N Degradati on of ground-water quality when ground water cones i n contact

with refuse.

N Dilution and m xi ng of high TDS ground water |eaving the landfill wth
| ower TDS ground water that flows past the landfill.

The effects of the inpact of the landfill on water quality were observed
during the renedial investigation in those wells on the boundary of the
landfill that were directly downgradient from the southern portion of the
landfill. This portion of the landfill has been continually bel ow the water
table in recent years. Dilution continues to inprove the quality of ground
water as it noves away from the landfill, and inpacts of the landfill on

i norganic are generally not discernible at downgradi ent nonitor wells.
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2.4.6.4 VQOCs

The total concentrations of VOCs in downgradi ent wells are generally simlar
to or less than in upgradient wells, with the exception of Well [-1. Total
concentrations in boundary wells are also simlar to those in the upgradient
wel | s.

Well -1 had the highest cunulative total of VOCs detected in the six
sanmpling rounds. Well 1-2 had the next highest total, followed by Wlls |-3
and |1-4. A conparison between total VOC concentrations and water levels in
Wells I-1 and |1-4 reveal ed no evident, consistent relation. This pattern is
directly opposite the pattern for inorganic water quality inpacts fromthe
landfill discussed in the previous section. The inorganic water quality
paraneters in Wlls I-3 and 1-4 were the nost affected by the landfill. This
indicates that factors different than those influencing inorganic water
quality result in the detection of VOCs in Wlls I-1 and |-2.

Based on the data, saturation of refuse in the southern portion of the
landfill has not caused concentrations of VOCs above 5 ppb at the boundaries
of the landfill. This conclusion is supported by the fact that no VOCs were
detected in the two sanples of liquids collected in the refuse during the
remedi al investigation.

Trichl oroet hyl ene and t et rachi croet hyl ene are found at sim | ar concentrations
inall nmonitor wells regardless of their position relative to the landfill.
Trans-1, 2-DCE and 1, 1-DCE are found in higher concentrations at the boundary
of the landfill than in upgradient wells, but concentrations are simlar in
downgradient wells to those in the upgradi ent well.

There are six conpounds (1, 1-DCA, TCA, 1, 2-dichlorobenzene, vinyl chloride,
1, 4-di chl orobenzene, and chl orobenzene) that are found in wells on the
boundary of the landfill and not in the upgradient well. Only two conpounds,
1,1-DCA and vinyl chloride, are found in a downgradient well.

Along with several other conpounds, 1,1-DCA occurs in the highest
concentrations in Wll I-1. The presence of the VOC concentrations in Wl
I-1 cannot be explained by the processes that result in |low concentrations
of conpounds found in Wells 1-3 and I-4. Well 1-1 is nearest the northern
part of the landfill, which is generally above the water
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table. Furthernore, Well 1-1 is downgradient from several former liquid
di sposal areas that were |ocated al ong the eastern boundary of the | andfil
and had the | ongest history of use for liquid disposal (see Figure 2.22).

Laboratory anal ytical data for sanples collected in the liquid disposal area
were conpared to the water quality in Wll 1-1 to see if simlar conpounds
were detected. Table 2.15 shows this conparison. Phenols, xylenes,
et hyl benzene, chl orobenzene, toluene, and tetrachl oroethene were all found
in soil sanples collected at DB-2. In addition, several other VOCs were
det ect ed.

The occurrence of phenols, xylenes, benzenes, and toluene is consistent with
some of the nore frequently detected conpounds el sewhere in the landfill
However, as data in Table 2.15 show, several of the VOCs found in the DB-2
sanple are also found in Well 1-1. The source of sone of the VOCs in Wll -1
may be vertical novenent of conpounds from the liquid disposal area. The
downward novenent nmay be encouraged by infiltration fromthe unlined 15th
Avenue storm drain.

The concentrations and frequencies with which VOCs were detected in Wll [-1
during the Rl were greater than for any other well on the boundary of the
landfill. The sources of all VOCs in Well 1-1 are not evident. The liquid

di sposal pits along the eastern boundary are possi bl e sources of VOCs. There
is not a good correl ation between conmpounds found in solid sanples fromthe
pits and conpounds found in water sanples from Wll 1-1. A drumwashing
facility is located 700 feet east of Well 1-1. Wth respect to ground water
flow, this facility occurs upgradient and laterally to WIlIl 1-1. VQOCs
occurring in Well 1-1 may have originated fromthe drumwashing facility.

2.4.6.5 Summary of Results

There are several factors that have an influence on ground-water quality in
the vicinity of the 19th Avenue Landfill. One of the factors is recharge from
the Salt River during those periods when it is flowing past the landfill.
Recharge fromthe Salt River inproves the inorganic quality of ground water
by introducing water into the aquifer that is nuch lower in TDS t han anbi ent
ground water (200-400 ng/l vs. 1500 ng/l).
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Anot her factor is refuse below the water table. The inorganic quality of
ground water within the refuse is inferior to the quality of ground water in
the aquifer, as evidenced by higher TDS concentrations, increased |evels of
ammoni a and organic nitrogen, and higher chem cal oxygen denmand. Water
quality in Wlls I-3 and 1-4 that are cl osest to the southwestern portion of
the landfill that is below the water table reflect sonme inpact from the
l[andfill. In particular, sulfate concentrations decrease, bicarbonate ions
increase, and there is an increase in magnesiumrel ative to cal cium However,
the TDS concentrations in Wells 1-3 and |-4 are | ower than in the upgradi ent
wel | .

Model i ng studies show that the anobunt of ground water flowing from the
landfill with high TDSis relatively small conpared to the quantity of better
gual ity ground water flow ng beneath the landfill. The water quality inpacts
of the landfill are quickly diluted and are alnost wunnoticeable in
downgr adi ent nonitor wells.

Exam nation of the data al so shows that the | evels of VOCs that are |eaching
into the ground water in the portion of the landfill that is below the water
table are low. Concentrations of VOCs in the boundary wells are generally
less than 10 ppb, except for Well -1 on the northern boundary of the
landfill. The source of VOCs in the Well -1 may be forner liquid disposa
pits in the eastern portion of the landfill and/or off-site sources such as
t he rendering plant 900 feet to the east, or a drumwashing facility 700 feet
east of the well.

2.5 Al R QUALI TY | NVESTI GATI ON
2.5.1 bj ectives
Air quality inmpacts that may result from a nunicipal landfill include the

m gration of nethane to nearby structures, the associated potential for
expl osi on, and the rel ease of other conpounds into the atnosphere.

Met hane, which accounts for a large percentage of the gas produced in a
landfill, is conbustible in concentrations between 5 and 15 percent by vol une
inair (50,000 and 150,000 ppm . The principal hazard associ ated w th nmet hane
isits explosivity and flam
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mabi ity when mixed with air. This hazard may extend to areas beyond a landfill if
nmet hane m grates and accunul ates in buil dings and encl osed areas.

In addition to nmethane, gases produced in landfills include vapors of VOCs
and possibly sone inorganic gases. Exanples of possible VOCs that may be
expected are benzene, toluene, chloroform formal dehyde, and vinyt chloride.
O her possible gases include carbon di oxide (CO) and carbon nonoxi de (CO.
I mpacts from airborne conpounds may occur from landfills that receive
i ndustrial refuse and fromlandfills that receive ordi nary garbage i ncl udi ng
househol d waste. The conposition of landfill gas varies among landfills
because the type and quantity of refuse and the subsurface conditions vary
anong |l andfills.

Several businesses are |located imediately to the north and west of the 19th
Avenue Landfill (see Figure 1.2). As a neans of controlling subsurface
m gration of landfill gases to off-site locations, the City of Phoenix has
installed a gas extraction and col |l ection system (Figure 2.23). In addition,
several probes were installed by the City of Phoenix in order to nonitor

nmet hane al ong the boundary of the landfill. The system conprises two |ines
of gas extraction wells. One line of wells is located along the northern
boundary of the landfill, and the other line is |located along the western

boundary. The wells are approximtely 200 feet apart. Each line of wells is
served by an exhaust blower, or air punp, located in the northwestern corner
of the landfill. The bl owers draw subsurface gas fromw thin the influence
of each well into a manifold connecting the wells. The gases are exhausted
to the atnosphere through a flare at the northwestern corner of the landfill
The gas collection systemwas renovated in Decenber 1987.

The air quality investigation at the 19th Avenue Landfill was conducted from
July 1987 through February 1988. The overall air quality investigation
involved three distinct but related areas of investigation: (1)
characterization of subsurface gas produced by refuse in the landfill, (2)

anbient air quality, and (3) the performance of the existing gas collection
system (The term anbient air is used in this report to refer to the open
air, as distinguished from subsurface air and other gasses |ocated beneath
the surface of the landfill.) There were two nmain purposes for the air
quality investigation: (1) evaluate if the landfill is having an inmpact on
anbient air quality, and (2) evaluate the performance of the existing gas
collection systemin preventing off-site mgration of landfill (subsurface)
gas.
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Several objectives for the investigation were devel oped to support the stated
pur poses:

N Characterization of the conposition of subsurface gas and its
di stribution throughout the landfill and adjacent properties.
N Measur ement of the concentrations of conpounds in anbient air that are

found in subsurface gas.

N Measurenent of the concentrations of nmethane in various areas to
eval uat e possi bl e hazar ds.

N Eval uati on of the performance of the existing gas collection system
under a variety of operational configurations.

2.5.2 Met hodol ogy

The air quality investigation consisted of a shall ow soil-gas investigation
at the landfill, a review of the existing subsurface gas data collected by
the City of Phoenix at various gas probes along the landfill perineter, the
collection of additional data fromthese probes, the characterization of the
subsurface gas, and the nonitoring of anbient air concentrations of total and
conponent hydrocarbons on the landfill and on adjacent properties. Genera
procedures followed during the air quality investigation are described inthe
Rl report. The sanpling and analysis plan was revi ewed and approved by the
regul atory agencies prior to the start of the program

2.5.2.1 Subsurface Gas |nvestigation

The term subsurface gas refers to gas, produced in or by buried refuse, that
has not been emtted to the atnosphere. Subsurface gas refers to gas beneath

the surface of the landfill and does not refer to the gases or vapors in the
anbi ent at nosphere above the landfill. However, anbient air quality inpacts
fromthe landfill would be due to an escape of the subsurface gas to the

at nosphere. A characterization of the conposition
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and distribution of subsurface gas is inmportant to understandi ng the amnbi ent
air quality inpacts of the landfill.

The subsurface gas was investigated by three nethods over the period of about
two years. First, a shallow soil-gas investigation was conducted on site to
obtain concentrations of nethane and other gases at a few feet below the

surface of the landfill. Second, existing data from probes associated with
the gas collection system were evaluated. Third, additional sanples were
collected fromthe probes and other |ocations on the landfill and anal yzed

to further characterize the conponents of the subsurface gas and their
mgration to the surface of the landfill.

On the basis of the information existing prior to the Rl investigation, three
hal ogenat ed hydrocarbons (TCE, TCA, and PCE), benzene and toluene were
selected to be studied in the soil-gas investigation. Mthane was also
studied, since it is a principal product fromthe decay of buried organic
ref use.

Soi |l -gas sanpling points were |located on a grid of approximtely 400 feet
bet ween points and over an area of approximately one square mle. This area
i ncluded the portion of the landfill north of the Salt River (Cell A and a
2,000-foot strip directly north and west of the landfill. Wthin this area,
126 | ocations were sanpled. A soil-gas survey of Cell A-1 south of the Salt
Ri ver was al so conducted. A nore closely spaced grid was established in areas
that had been previously designated as |iquid disposal areas or where a
closer grid was believed to be needed as the investigation progressed.

Landfill-gas probes | ocated along the north and west boundaries of the 19th
Avenue Landfill are routinely nonitored by the Cty of Phoenix for
concentrations of TH, expressed as nethane. Probe |ocations are shown in
Figure 2.23. The data fromthese probes represent concentrations of nethane,
expressed as percent by volune (% v/v), obtained in 23 probes at various
| ocations near the landfill boundary and on properties adjacent to the
landfill. The data collected by the City of Phoenix during 1986 and 1987 were
reviewed to evaluate the subsurface gas concentrations in the probes, to
identify possible trends, and to identify the probes with the highest
concentrati ons.

Based an the revi ew of the existing subsurface gas data collected by the Cty
of Phoeni x, several probes were selected and nonitored with an Organi c Vapor
Anal yzer (OVA) for

2-41



Final Draft RAP
06/ 12/ 89

TH content. Probes 2, 3, and 13 were selected for nonitoring on the basis of
their relatively high annual average concentrations of subsurface gas
conpared to concentrations in other probes.

Sampling and chemical analysis of gas from the gas probes around the

landfill, the collection systemmanifold, and a ground crack near the center
of the landfill was also perforned to characterize specific compounds in
landfill gas in addition to TH These sanples were collected and anal yzed

using two techni ques: portable gas chromatograph for on-site analysis, and
grab sanple for |aboratory anal ysis.

2.5.2.2 Anbient Air Mnitoring

Possible air quality inpacts of the landfill were evaluated by nonitoring
anbient levels both of TH and of specific conponent hydrocarbons. Anbient
| evel s for nmethane and VOCs were neasured on the landfill and at adjacent
properties.

The nonitoring plan was influenced by the expected variable nature of
landfill em ssions. Because the landfill covers a rather |arge area and
at nospheric and subsurface conditions vary, gases were expected to emanate
fromthe landfill in quantities or rates that change with | ocation over the
landfill and vary over tinme. Consequently, air quality inpacts near the
landfill were expected to be variable both in |ocation and tinme (see Section
2.5.3.5). Prelimnary and existing data indicated that the potential for
em ssion of subsurface gas is greatest in late norning to afternoon hours and
| east at night and early norning hours. Therefore, the air quality
investigation was designed to obtain information on anbient air
concentrations of several gases at several |ocations within periods of a few
(two to four) hours on each sanpling day. The objective of this survey
approach was to identify possible |ocations of highest air quality inpact and
the tinmes of day of highest inpact. The landfill and adjacent properties were
surveyed in five sessions over a period of eight nonths (July 1987 - February
1988) with the portable OVA to provide an overvi ew of anbi ent conditions and
to identify possible areas of high anbient TH concentrations. The results of
this sampling were then used to focus the investigation of conmponent
hydr ocarbons i n those areas of high TH concentrati ons. Conponent hydrocarbons
were investigated with a portable gas chromatograph during an intensive
one-week study during which 75 sanples were coll ected and anal yzed.
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The flexibility of this approach allowed sanpling under a variety of
condi tions. Sanpling was conducted during periods of variable atnospheric
pressure, calmto noderate wi nds, variable tenperatures, and rainy and dry
periods. Wth the exception of one air quality survey conducted in February
1988, anbi ent sanpling was conducted prior to the Decenber 1987 renovation
of the gas collection system

Anmbient air was generally nmonitored by the OVA in a layer within about 6
inches to 36 inches above the surface. In sone instances, the air inmediately
above a ground crack was nonitored. If a concentration peak was observed as
a result either of changing location or a change in tinme at a fixed | ocation

an attenpt was nmade to |ocate the source of the em ssion. Peaks generally
were short-lived and could not be traced to a definite source. Consistent,
or lasting, concentrations could be obtained from various ground cracks or
vents.

Restricted areas, including structures on the landfill and at adjacent
busi nesses, were also nonitored. The term“restricted’, as used here, nmeans
ei ther an indoor area where nethane could collect or an accessi bl e, outside
area where ventilation is restricted by nearby structures. Enployees of
busi nesses adjacent to the landfill on the north and west sides and adj acent
to Cell A1 were interviewed. The Phoenix Fire Departnent was also
i nterviewed about its involvenent in nmethane-related problens in the area.
The busi nesses that were contacted are |isted bel ow

Beverage I ndustry Recycling Program (Bl RP)*
Tanner Inc.*
Harter Manufacturing, Inc.

N Blue Grcle

N California Arizona Tractor (CAT)
N Kai ser Cement & Gypsum

N Wast e Managenent, |[nc.

N Al'l Chevy Auto Parts (ACAP)*
N A&B Silica*

N Li ncol n Auto

N Chevron

N

N

N
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The properties or businesses that indicated possible problens with nethane
are identified above with an asterisk. Restricted and unrestricted areas of
t hese businesses were nonitored routinely. Sone surveys were nmade on the
property of businesses reporting no problens wth mnethane.

The anbient |evels of conmponent hydrocarboris on and in the vicinity of the

19t h Avenue Landfill were nonitored on a real tinme basis during Novenmber 3
t hrough 7, 1987. The hydrocarbons that were sanpled were the sanme conponents
nmonitored in the landfill gas probes: benzene (BNZ); toluene (TOL);

tetrachloroethene (PCE); 1,1,1-trichloroethene (TCA); and trichl oroethene
(TCE)

During February 1988, anbient air sanples were collected with air sanpling
bags and anal yzed in a | aboratory by GO MS. These sanpl es were collected at
a height of 10 feet along the upwi nd and downw nd boundaries of the landfill.
As with the portable GC, these sanples are collected over a brief tine period
of about 5 to 10 m nutes.

Met eorol ogi cal data for the dates of ambient nonitoring were obtained for
each survey period from the National Wather Service (NWS) at Sky Harbor
Airport.

2.5.2.3 Gas Col |l ection System

The performance of the gas collection systemwas eval uated by neasuring the
fl ows and pressures along each | eg of the systemand at the bl ower assenblies
under several adjustnents of the system The configuration of the systemin
relation to the landfill and adjacent properties is shown in Figure 2.23 in
conjunction with Figure 1.2.

Pressure observation wells were installed at various di stances fromsel ected
extraction wells to examine the ability of the systemto capture or draw gas
fromzones around the extraction wells. Two observation wells were installed
along the north leg of the system and four observation wells were installed
along the west |leg of the system The observation wells are shown in Figure
2.23 and identified as “G.
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2.5.3 Subsurface Gas Characterization
2.5.3.1 I ntroducti on

The data presented in the follow ng sections were collected on the |andfil
and adj acent properties prior to and after the gas collection system was
renovated in Decenmber 1987. The results obtained after renovation will be
specifically identified.

Subsurface gas concentrations ranging fromtrace anmounts to 50 percent or
nore by volunme were observed. Therefore, two units will be used to report
t hese concentrations: parts per mllion (ppn), and percent by volume (%v/v).
These units are related as follows:

1 %V/V = 10,000 ppm

2.5.3.2 Soil Gas In Cell A
Met hane
Met hane concentrations in soil gas on the landfill ranged from about 1 ppm

up to 54 percent by vol unme (540,000 ppn). Methane concentrations decreased
to approximately 1 ppm within 400 feet outside of the boundaries of the
landfill. Methane concentration contours of 1.5 and 15 percent v/v are shown
in Figure 2.24. Concentrations exceeded 15 percent v/v over approximately 30
percent of the area of the landfill. The |argest concentrations were found
in the southern two-thirds of Cell A

Hal ogenat ed Hydr ocarbon Vapors

The soil -gas concentrations of TCA ranged fromless than 0.0001 ppmup to 25
ppm the highest observed val ue for the hal ogenat ed hydrocarbons. The 25 ppm
val ue was recorded about 400 feet west of the mdpoint of the eastern
boundary of the landfill. TCA concentrations at surrounding sanple points
were nuch | ower.
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Concentrations of PCE neasured in soil gas varied from0.0006 ppmto 3 ppm
The | ocation of the 3 ppm PCE concentration was coincident with the | ocation
of the hi ghest observed TCA concentrati on. PCE concentrations rangi ng bet ween
0.015 ppm and 0.90 ppm were observed immediately to the north of the
landfill. The 0.90 ppm concentration was neasured near the intersection of
19t h Avenue and Lower Buckeye Road. Several |ocations within the |andfil

itself also had PCE concentrations between 0.015 ppm and 0.135 ppm PCE
concentrations above the detection limt were not as wi despread as were the
TCA concentrations; but PCE was detected at nore sanpling points than TCA

bserved TCE concentrations ranged fromless than 0.0001 ppmto 1.5 ppm TCE
was detected nore often than TCAwithin the landfill. TCE was al so observed
i medi ately north of the landfill. Arelatively high TCE concentration (0.4
ppm) in soil gas was neasured at the intersection of 15th Avenue and Lower
Buckeye Road. This area also had a high TCA concentrati on of about 6 ppm

Benzene and Tol uene

Because of high nethane concentrations within the landfill soil, detection
l[imts of benzene and toluene were as large as 94 ppm and 53 ppm
respectively. Al though benzene and tol uene could not be detected in soil gas
at nost locations within the landfill, they could have been present at
concentrations |l ess than the above noted detection limts. At the sanpling
points where benzene could be detected, the largest quantifiable
concentration in the soil gas was 2 ppm occurring at an off-site | ocation
near 15th Avenue and Lower Buckeye Road. At the sanpling points where tol uene
coul d be detected, the | argest quantifiable concentration in the soil gas was
27 ppm occurring in the southwest quadrant of the landfill.

2.5.3.3 Soil Gas in Cell A1

Concentrations of gases neasured in Cell A-1 were generally | ess than those
measured in Cell A The highest concentrations of TCA TCE, and PCE were 0.07
ppm 0.07 ppm and 0.3 ppm respectively. Benzene was not detected (the
detection limt for benzene was 0.3 ppn).
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2.5.3.4 Existing Subsurface Gas Data

As noted previously, the Cty of Phoenix has installed several probes to
nmonitor off-site mgration of nethane. A review of the data obtained fromthe
subsurface gas probes by the Gty of Phoenix indicated that TH concentrations
(which are al nost 100 percent nethane) vary considerably anong the probes.
Total hydrocarbon concentrations ranged fromnear 0 to over 40%v/v. Probes
2, 3, 13, and 14 (Figure 2.23) typically had the hi ghest readi ngs, averaging
respectively 12, 14, 14 and 12%v/v during 1986 and 14, 15, 16, and 23%vVv/v
respectively during 1987. A sunmary of the TH concentrations obtained from
the gas nonitoring probes during 1986 and 1987 is presented in Table 2.15.

The probes with the high annual average concentrations (probes 2, 3, 13, and
14) are in areas along the landfill boundary where sone of the highest
soil-gas concentrations of nethane were observed during the soil-gas
i nvestigation. Probes 2 and 3 are in an area where soil-gas concentrations
of methane were 5% v/v to 20% v/v; probe 13 is in an area with soil gas
concentrations of 40% v/v.

2.5.3.5 Subsurface Gas From Col | ection System Wl |ls and Probes

Results obtained by additional ngnitoring of the City of Phoenix gas probes
during the renedical investigation identified a diurnal pattern in the
subsurface TH concentrations. The concentrations observed in the probes
during the very early norning hours (0500-0700 Mountain Standard Time (MST))
were | ess than 10 ppm and renmained | ess than 10 ppmuntil the |ate norning
(1000-1200 MsT). The <concentrations then increased and remined at
concentrations greater than 1,000 ppminto the afternoon, exceedi ng t he upper
l[imt of the OVA instrunent. As a consequence of this diurnal pattern,
anbient air nonitoring was routinely conducted during the late norning and
aft ernoon hours when the subsurface TH concentrations tended to be highest.

Concentrations of TH obtained in the gas probes after renovati on of the gas
coll ection system were generally less than 10 ppm in nost of the probes.
Exceptions were probe 14, located in the BIRP parking |ot and probe 21,
|ocated on the landfill across from Tanner Inc., (Figure 1.2) where
occasional ly concentrati ons above 1,000 ppm were observed.
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2.5.3.6 Specific Hydrocarbons From Probes

Subsurface gas fromthe gas mgration nonitoring probes was anal yzed with a
portabl e gas chronmat ograph during the period Novenber 3 through 7. Alisting
of results obtained fromthe probes is presented in Table 2.17.

In many of the probes that were nmonitored, a distinctly different conpound
(or group of conpounds) was found at apparently greater concentrations than
the conmpounds that the GC was calibrated to identify, nanely benzene,
toluene, PCE, TCA, and TCE. The concentration of this different conpound
could not be quantified or identified with the portabl e chromatograph used.
The presence of the unknown masked the possi bl e presence of the conpounds of
interest in several cases. General characteristics of the GC colum in use
indicated that the unknown could possibly be 2,2-dinethyl butanone or
acet one.

Bag sanpl es were collected fromthe manifold of the gas collection systemand
anal yzed by GC in the | aboratory for nmajor and trace constituents. Results
are presented in Tables 2.18 and 2.19. Sanples, |abeled GCS-1 and GCS-2, were
obtai ned fromthe same | ocation on Decenber 28, 1987 and January 13, 1988,
respectively. The two sanples fromthe collection systemwere quite simlar
in contents of nmethane, nitrogen, and carbon dioxide, but they differed
somewhat in oxygen content. Sanples GCS-1, GCS-2, were also analyzed for
VOCs. A third sanple, GRN-1, obtained fromw thin a ground crack near the
center of the landfill on January 13, 1988 was al so anal yzed for VCCs.

The reported concentrations, if not the actual presence, of conmpounds | abel ed
with an asterisk in Table 2.19 should be qualified as uncertain. None of the
conmpounds delineated by an asterisk in Table 2.19 were detected in sanples
CCS-2 and GRN-1, but were detected in a control sanple of comercial test
gas.
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2.5. 4 Anbient Air Quality

2.5.4.1 Total Hydrocarbon Survey

Anbi ent air concentrations of TH, expressed as net hane, were | ess than 10 ppm

at nost locations on the landfill and off-site. Measurenments above 10 ppm
were occasionally obtained, but they either were transient, lasting a few
seconds, or were obtained from near ground cracks where landfill gas

apparently vents to the air. These ground cracks were found along the
coll ection system at sone |ocations along the river, along bank faces on the
landfill, and at a PVC pipe near the center of the landfill. Readings from
t hese ground cracks decreased rapidly within five to ten feet fromthe ground
crack. Readings above 10 ppm were also obtained in the vicinity of the
col l ection system exhaust and, depending on the wind direction, could be
detected at the northwestern corner of the landfill, at 19th Avenue and Lower
Buckeye Road. Transient readings of 100 to 1,000 ppm were obtained in the
i medi ate vicinity of the systemexhaust. The flare at the exhaust systemwas
not operating when these neasurenents were nade.

An anbi ent air concentration of TH between 500 to 1,000 ppmlasting greater
than 30 seconds was obtained from within 10 to 20 feet of a PVC pipe
protruding fromthe ground near the center of the landfill. The concentration
decreased to less than 10 ppm within 100 feet of the pipe. The readings
obtai ned at other |ocations were either nuch I ess than 1,000 ppm or | asted
| ess than 30 secords. Anbient concentrations varied little over the area
before and after the gas collection system was renovat ed.

Wth a few exceptions, concentrations of THin restricted areas off site were
no hi gher than the concentrations observed in the unrestricted areas. O the
restricted areas that were nonitored, two |ocations at the Tanner Pl ant had
t he hi ghest observed concentrations. At the Tanner Plant, the first | ocation
was within an encl osed el evator shaft near the Tanner scale house. Wthin
this area, concentrations of 200 to 500 ppm were observed. The second
| ocation was an encl osed underground shaft or pit connected to the el evator
shaft. Levels of nmethane within this area exceeded the | ower explosive limt
(LEL) of 5% v/v before and after renovation of the gas collection system
Total hydrocarbon concentrations at the Tanner pit were observed to be higher
than at other anbient |ocations both prior to and after renovation of the gas
coll ection system
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O her restricted | ocations had TH concentrati ons above 1,000 ppm but these
areas were either small and i naccessi bl e or were above ground cracks. At the
BIRP facility, concentrations in a small ground pit and in a bel ow grade
conveyer were observed at a maxi mumof 0.5 percent v/v. Lower concentrations
were observed in the ground pit after the gas collection system was
renovat ed.

The maxi mum TH concentration within a ground crack in an open-si ded wooden
shed adj acent to the office at All Chevy Auto Parts was 46 percent by vol une
prior to renovation of the gas collection system Anbient concentrations in
the shed above the ground crack ranged fromless than 10 ppmto transient
peaks of 500 ppm during this period. Concentrations in the shed above the
ground crack were less than 10 ppm after the gas collection system was
renovat ed.

2.5.4.2 Speci fi ¢ Conponent Hydrocar bons

Measurenments for five VOCs in anbient air were made with a portable gas
chromat ograph at |ocations on and near the landfill. These l|ocations are
shown on Figure 2.25. The neasurenments were nmade in Novenber 1987, prior to
renovation of the gas collection system Results are item zed in Tables 2. 20
and 2.21 for each of the five conpounds anal yzed.

Benzene was detected nost frequently in the sanples on and near the | andfill
Anmbi ent benzene concentrations are shown on Figure 2.25. Measurenents made
at 19th Avenue and Adans indicate that background anbient benzene
concentrations of 0.01 ppmcan occur. Data froma recent investigation by the
DEQ show that over a period of three weeks, background anbient benzene
concentrations in west Phoenix and central Phoeni x averaged from 0.003 to
0.006 ppm respectively for 24-hour sanpling intervals (DEQ 1988).
Short-term sanpling concentrations, such as those neasured at the landfill,
are generally higher than 24-hour sanples. Therefore, the short-term
background anbi ent benzene concentrations could frequently be greater than
0.010 ppm For purposes of this report, it is assuned that the short-term
background anbi ent benzene concentration is 0.02 ppm allow ng for potenti al
| ocal sources of benzene that may raise concentrations in the area above
measur ed background concentrati ons.
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Benzene concentrations exceeded 0.02 ppmat 12 |ocations. Several of these
12 measurenents may be of the sane event. For exanple, wind direction data
i ndicate that the neasurenment of 0.120 ppm near probe 13 may be associ ated

with the neasurenment of 0.209 ppmw thin the Iandfill boundary east of gas
extraction Wll 7W Concentrations in excess of 0.02 ppmoccurred primarily
in the northwest part of the landfill between east and west coordinates

defined by gas extraction Wells 5N and 3N and between north and south
coordi nates defined by Wlls 6Wand 8W Concentrations in excess of 0.02 ppm
occurred al so al ong the north boundary, near gas extraction Wells 2N and 7N,
and al ong the west boundary near probes 8 and 13, and at busi ness al ong 19th
Avenue fromthe intersection with Lower Buckeye Road to the BIRP property.

The | argest observed benzene concentration was 0.336 ppm which was nmeasured
near probe 3 on the northern boundary of the landfill. Several mnutes |ater
benzene was not detectable at this |ocation.

The second nost frequently observed conmpound was TCE. The |argest TCE
concentration at 1.4 ppm was neasured on Novenber 4, occurring near a PVC
pi pe protruding fromthe surface in the north central part of the landfill.
Benzene at 0.104 ppm was observed near this location two days later. A TCE
concentration of 0.048 ppmwas observed at the BIRP | ot. TCE was detected at
concentrations of 0.085 and 0.115 ppmin an event at the northwest corner of
the tall ow plant fence.

Anmbi ent air was anal yzed, using the portable gas chromatograph, for the five
hydr ocarbon conponents in restricted areas where relatively high | evels of
TH were detected. This included sanples fromthe shed adjacent to the office
at All Chevy Auto Parts, the underground pit shaft at Tanner, Inc., and one
sanmple from a small ground pit at BIRP. Toluene, TCA and PCE were not
detected at these | ocations. Benzene was detected twice in the All Chevy Auto
Parts shed at concentrations of .013 ppm TCE was detected once in the Al
Chevy Auto Parts shed (.080 ppn) and once in the Tanner pit (1.3 ppnm). None
of these concentrations of TCE occurred at the same tine that benzene was
det ect ed.

2-51



Final Draft RAP

06/ 12/ 89
2.5.5 Interpretation of Air Quality Results
2.5.5.1 General Qbservations

Al t hough nethane concentrations in soil gas exceeded 15,000 ppm over 60
percent of the landfill, anbient concentrations of TH (including nethane)
were on the order of 10 ppm above the surface of the landfill, except for
occasi onal |y higher transient readings. The hi gher anbi ent concentrations of
about 1,000 ppm occurred downw nd from the exhaust of the gas collection
system and near vents such as ground cracks and gas probes that may penetrate
the refuse below the landfill cap. Field observations indicate that higher
anbi ent concentrations are transient at a fixed point and that the
concentrations fall to 10 ppmor less within several feet of the |ocation.

Conparing the concentrations of nethane between the shallow soil zone and the
anbi ent atnosphere indicates that gases diffuse slowy through the | andfil
cap. Furthernore, from the transient behavior of the higher anbient
concentrations that were detected, it is evident that atnospheric processes
such as turbul ence and variable wind direction act to quickly di sperse gases
that originate fromlocalized sources such as ground cracks. These effects
are illustrated in Figure 2.26.

2.5.5.2 Ef fects of Dispersion on Air Quality

Accordi ng to general concepts of atnospheric mixing, an initial instantaneous
release of air pollutant would decrease in average concentration with the
i nverse of the square root of the sanpling tinme (Csanady, 1973). Accordingly,

a 20-second short-termanbi ent concentration would be reduced by a factor of

0.015 over a 24-hour averaging time. The factor of 0.015 to convert a
20-second average to a 24-hour average is not applicable to an averaging tine
of nore than a few hours. The annual average, however, is nost inportant in
the assessnent of long-termchronic health effects. To estimate the annua

average fromthe short-term values, an additional nodel is needed. Studies
of the DEQ are useful in providing the needed information. The DEQ (ADEQ
1988) has estimated that the annual average concentration is .485 tines the
maxi mum 24- hour concentration. This factor was derived froma study of carbon
nonoxi de | evel s in urban Phoenix. Using the two factors of 0.015 and 0. 485,

t he annual average concentration may be
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estimated from the peak short-term 20-second concentration by applying a
factor O 0.007 to the short-term concentration. This factor may yield an
overestimate of the annual average at the landfill because it is surrounded
locally by |arge areas of undeveloped land in contrast with the urban area
for which the factor was devel oped.

2.3.5.3 Speci fi ¢ Conpounds
Benzene

Fromthe shall ow soi |l -gas neasurenents, it can be concluded that benzene nay
have been present bel ow detection limts that varied between 0.06 ppmto 94
ppm dependi ng on | ocation. The | argest concentrati on of benzene detected and
measured in subsurface gas was 0.1 ppm detected in a sanple collected from
the manifold of the gas collection system The sanple from the nmanifold
shoul d be consi dered as an average sanple fromalong the Iines of extraction
wells and their zone of influence. The concentration nmay also have been
diluted by anbient air that is drawn into the collection system

Wthin the landfill boundary, the highest anbient benzene concentration

0.209 ppm was found in an area where the benzene detection limt in soil gas
was 31 ppm It woul d appear that the results for benzene are consistent with
the interpretation that benzene emanates fromthe surface at highly | ocalized

points rather than froma |large surface area of the landfill. It is possible
also that one or nore sources of benzene, other than the landfill, are
nearby. It is well known, for exanple, that benzene is a conponent of

gasol i ne and woul d be emtted by vehicles noving al ong 19th Avenue.

Near probe 3 (Figure 2.23), along the northern boundary of the landfill, a
short-termbenzene concentration of 0.336 ppmwas observed. The concentrati on
decreased to 0.004 ppmwithin 7 mnutes and to | ess than 0.001 ppmw thin 23
m nutes. Over the 23-mnute period, the average benzene concentrati on was
approxi mately 0.003 ppm about one percent of the initial value of 0.336 ppm
This observed decrease over the 23-m nute observation period is slightly
greater than predicted using the turbulent diffusion concepts described
above. The greater decrease is likely due to changes in wi nd direction and
wi nd speed.
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The 24-hour average associated with the 0.336 ppm short-term concentration
is estimted to be from 0.0004 ppm to 0.005 ppm The annual average
associated with the 0.336 ppm short-term observation would be |ess than
approximately 0.002 ppm The DEQ (DEQ 1989) has neasured benzene at severa
| ocations in urban Phoeni x. The maxi num benzene 24- hour concentration found
i n urban Phoeni x by this study was 0.010 ppmwi th an esti nmated annual average
of 0.005 ppm Therefore, the annual average benzene concentration on and
bordering the landfill is estimted to be l|ess than background annual
averages at other | ocations in urban Phoeni x.

It is not possible to precisely estinmate the inpact of benzene em ssions from
the landfill at | ocations other than near or on the landfill because traffic
along 19th Avenue and at businesses to the west of the landfill contributed
to benzene concentrations detected at several |ocations along 19th Avenue.

These contributions cannot be quantitatively distinguished. Al so, short-term
benzene concentrations al ong 19th Avenue, regardl ess of source, are such that

the 24-hour concentrations would be |ess than background at other urban
| ocati ons.

Benzene emi ssions from the landfill cannot be nodeled to quantitatively
estimate the inpact at |ocations away from the landfill. However, it is
estimated that changes in wind direction and wi nd speed, conbined with the
dilution effect of turbulence as the puffs or piune of benzene travels with
the wind, would dilute the initial concentration at the landfill by a factor
of 10 or nore at distances of one-half mle and greater. Therefore, at
one-half mle fromthe landfill the contribution to the overall background
annual average fromlandfill em ssions would be estimated to be |less than
0.0002 ppm This concentration is less than five percent of the annual
benzene average found by DEQ at several urban Phoeni x | ocations (DEQ 1988).

TCE

The infrequent detection of TCE in anbient air at the landfill suggests that
it does not have a significant inmpact on the air quality above the landfill.
Compari son of shallow soil-gas detections and anbi ent air concentrations, as
wel | as sanpl es upgradi ent and downgradi ent of the landfill, support this
conclusion. The largest TCE concentration in
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the shallow soil gas was 1.5 ppm |ocated at the northwest corner of the
landfill. No TCE was detected in the anmbient air in the vicinity of this
| ocati on.

These observations are consistent with the conclusion that sources of TCE are
highly localized and other TCE sources may be in the vicinity of the
landfill.

O her  VOCs

Tol uene was found in grab sanples collected over an interval of approximately
15 minutes on both the downw nd (east) and upwi nd sides (west) of the
landfill (see RI report). The concentrations al ong both boundaries were very
nearly the sanme, averaging 0.176 and 0.180 ppm on the east and west sides,
respectively. In other short-termsanples, the | argest tol uene concentration
was 0.02 ppm These results indicate that toluene, while present in

subsurface gas on the landfill, is emtted by other sources in the vicinity
and that the contribution to anbient air from the landfill cannot be
i dentified.

TCA was observed at only two | ocations. The nost significant detection of TCA
occurred near the tallow plant fence line. The concentration of this event
was 1.1 ppm The infrequent detection of TCA indicates that it does not
i mpact air quality.

O her VOCs were either not detected or were detected in essentially equa
concentrations, on the order of 0.01 ppm on both upwind and downw nd
boundari es, indicating sources not associated with the landfill.

2.5.5.4 Concl usi ons

Em ssi ons of subsurface gas fromthe landfill occur primarily at isol ated
| ocations such as ground cracks, a pipe that extends into the subsurface at
the center of the landfill, and from uncapped gas probes on the boundary of
the landfill. Em ssions from the nmjor portion of the landfill appear to
occur at a slowrate. Anbient concentrations of gases enmtted by the landfill
are transient and are quickly diluted by atnospheric processes. Annual
average concentrations, resulting fromlandfill em ssions, would be wthin
general background levels typically found in the urban Phoeni x area.
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2.5.6 Gas Col l ection System Eval uati on

2.5.6.1 GCeneral Observations

Some pressure gauges at the bl ower assenblies are broken. These gauges were
installed to nonitor pressure on each side of the blowers and the pressure
differentials created by the bl owers. Sonme of the valves (gates) that contro
the air flow in the extraction wells also are in need of repair or
repl acenent.

There are air leaks along the system at sone couplings and at a cracked
collection pipe between Wells 18W and 19W The presence of these |eaks
reduces the flow within the extraction wells and ultimtely reduces the
ability of the extraction wells to wthdraw subsurface gases from the
[andfill.

Water was found in the collection pipe and in several of the extraction
wells. The presence of water in the system reduces the air flow and the
ability of each extraction well to w thdraw subsurface gases. Although
engi neering drawi ngs of the subsurface gas collection systemindicate that
condensate should drain back toward the extraction well, differential
settlenment in the collection pipe may have reduced the effectiveness of the
systemin preventing the accurul ation of water in the system

FIl ow vol unes anong wells varied fromnear 0 cfmto near 240 cfm The | owest
fl ow vol umes were obtained in the extraction wells along the west |eg of the
collection system Maxinmum flow volunes in the extraction wells along the
west | eg generally were 50-100 cfm The |lower flow volunmes were at the end
of the system leg varying from 22 to 48 cfm from Wells 15W and 19W
Extraction Well 7Whad a fl ow near zero and appeared to have a broken val ve.

Fl ow volunmes in wells along the north leg of the system were higher than
al ong the west | eg and generally ranged from90 to near 200 cfm A relatively
| ow fl ow vol ume of approximately 2 cfmwas recorded in Well 5N. This |ow fl ow
could be aresult of water in the well, or the well could be plugged. In Wll
8N, another low flow volunme of 5 cfmwas neasured. No water coul d be detected
in Wll 8N, so the low flow may result either froma coll apsed or plugged
well or very dense soil
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2.5.6.2 Test Data

Al'l gas extraction wells were fully open when the bl owers were tested. Flows
t hrough the blowers fluctuated over a period of about five seconds. Flows
vari ed between 470 and 1200 cfmin the north |l eg bl ower and between 400 and
2000 cfmin the west | eg bl ower. Pressures on the vacuumsi des of the bl owers
varied between 3.7 and 6.5 inches of water for the north leg blower and
between 2.1 and 4.3 inches of water for the west |leg blower. Positive side
pressures of about 1.0 psi were neasured on both bl owers.

Pressure and linear flowrates were neasured in gas extraction Wells 15N, 3N,
5W 6W 9W and 12W Pressures were neasured in observation wells installed
for the tests (Figure 2.23) near the selected wells. In one series of tests,
each test well was tested at four valve positions with all other gas
collection wells closed. The data for this series of tests are given in Table
2.22. In a second series of tests, all wells were opened fully (a valve
position of 90E). Pressures and flow rates were then neasured in severa
wells. The test data are given in Table 2.23. Finally, volune flowates are
sunmarized in Table 2.24 for wells operating one at atinme and for all wells
open si mul t aneously.

2.5.6.3 Evaluation

The radius of influence of an extraction well is defincd as the average
radi al distance fromthe well at which the pressure gradient toward the well
is effectively zero (Schumacher, 1983). For practical application, pressure
differences less than 0.1 inch of water between the observation well and the
extraction well are considered small enough to place a practical upper bound
on the radius of influence (Schumacher, 1983).

Four observation wells were at or above atnospheric pressure in tests
i nvol ving individual isolated wells. This indicates that these observations
wells were outside the radius of influence of the extraction wells. These
observation wells, the valve positions, the associated extraction wells, and
the distance between each observation well and extraction well are as
fol |l ows:
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Qobservation Wl | Extraction Wl Val ue Positions Separation (ft.)
GP3N 3N 90E 30
GP5V\B SW 20E, 40E, 60E, 90E 115
GP5V\B 6W 20E, 40E, 60E, 90E 118
GPoOwW oW 20E, 40E 16

From the test data presented above it may be concluded that the radii of
i nfluence of Wells 3N, 5W and 6Ware |less than 30 feet, 115 feet, and 118
feet, respectively. For Well 9W the radius of influence at val ve positions
20E and 40E is less than 16 feet.

These concl usions are based on tests nmade with each well isolated fromthe
effects of all other wells of the system If several wells are placed in
operation sinultaneously, a nmutual interference devel ops and the production
capacities per well decrease for fixed pressure gradients. |If the pressure
gradi ents decrease, as would occur if several wells are operated by one
bl ower, the production capacities per well would be |less than the capacity
of a single well operating alone. Therefore, when all of the wells are in
operation, the radius of influence of a given well will be | ess than when the
well is operating al one.

The following enpirical relationship describes the data of Table 2.22:
Q=1Tla/In(r/ry)] (psp)+b Equation (1)

wher e

Q volune flowrate (cfm

Q= iF
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r. well radius (ft)
F. average linear flowrate (fpm

P, average well pressure (inches of water) relative to
at nospheric pressure

P, average observation well pressure (inches of water)
relative to atnospheric pressure

r: di stance to observation point

The values of a;, and b are given in Table 2.25 for extraction wells for which
t he observation wells are within their radii of influence. For Well 5W and
Well 6W the observation wells are beyond the radius of influence and
equation (1) cannot be applied. It is assuned that equation (1) is good for
all values of r greater than r, and |ess than the radius of influence.

The data of Table 2.24 suggests that when all wells are operating
simul taneously and fully open, each well is withdrawing at a volune rate
approximately equivalent to its capacity at a valve position of 20E when
operating alone within the system The relation is not exact, but is a
reasonabl e approxi mati on.
For evaluating the radius of influence using equation (1), Qis taken as the
flowrate with the well operating alone in the systemw th the val ue set at
20E, to simulate systemoperation with all well valves fully open.
The followi ng conclusions are drawn using equation (1):

o Wells 15N and 12Ware effective at distances of at |east 100 feet.

o Wll 5Wis marginally effective at 100 feet.

0 Vell 9Wis not effective at 100 feet.
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To summarize the information an the influence of ail the wells tested:

15N effective at 100 feet

3N:  not effective at distances greater than 30 feet
5W marginally effective at 100 feet

6W not effective at 100 feet

9W not effective at 100 feet

12W effective at 100 feet

2.5.6.4 Concl usion

The existing gas collection systemat the landfill appears to be partially
effective in preventing off-site migration of nethane and other |andfill
gases. In areas adjacent to the landfill, methane was observed in the

subsurface and in enclosed structures at concentrations exceeding five
percent by volune, the |lower explosive limt (LEL) of nethane in air, prior
to renovation of the systemin late 1987. After the system was renovated,
subsurface concentrations of nethane decreased at nost off-site |ocations.
Even so, concentrations in a pit at the Tanner Inc. plant continued to exceed
to LEL after renovation. On going engineering indicates that the
concentrations have dropped bel ow the LEL (Bruce Henning, Cty of Phoenix,
per sonal conmuni cation, 1988) at these | ocations also. Tests indicate that
the zones of influence of some gas collection wells are not as |large as
one-half the well spacing, and gas nmay be migrating through the collection
barrier at such |ocations. The gas flare was inoperable during the renedia
i nvesti gati on.
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3.0 BASELI NE RI SK ASSESSMENT
3.1 OBJECTI VES

The purpose of the baseline risk assessnment was to evaluate the inpact to
public health and the environment that may result fromrel eases fromthe 19th
Avenue Landfill. A human exposure pathway consists of four elenents: (1) a
source and nechani sm of chem cal release, (2) an environnental transport
medi um such as air or ground water, (3) a point of potential human contact
with the medium and (4) a hunan exposure route such as inhalation of air or
i ngestion of ground water at the contact point. Al four elenents nust be
present to conplete a pathway.

The baseline evaluation for the 19th Avenue Landfill considers each of the
four areas of study in the renmedial investigation: ground-water quality,
surface-water quality, soils and refuse quality, and air quality. The
obj ective of the baseline risk assessnent was to characterize the follow ng
for each area of study:

N Potential for a release fromthe landfill.

N Toxicity, quantity, transport, and fate of the substance in each
af fected nedia (ground water, surface water, soils, and air).

N Presence of an exposure pat hway.

N Li kel i hood and magnitude of any inpact on public health or the
envi ronnent .

A conpl ete description of the baseline risk assessnment is given in the R
report.

3.2 METHODS

The baseline risk assessnent foll ows principles outlinedinthe EPA Superfund
Public Health Eval uation Manual (U.S. EPA, 1986a).
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The National Contingency Plan (40 CFR 300, 1987) and EPA Draft Gui dance for
Conducti ng Renedi al I nvestigations and Feasibility Studi es under CERCLA (U. S.
EPA 1988) requires the selection of corrective actions that are protective
of public health and the environnent. The baseline risk assessnment is
conducted to evaluate whether corrective action is required to reduce
existing and future threats. The basic steps to conplete the baseline risk
assessnent are:

N Identification of applicable or relevant and appropriate requirenments
( ARARS) .

N Exposure assessnent.

N Toxicity assessnent.

N Ri sk characteri zation

Each of these steps is described bel ow

3.3 APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

3.3.1 Surf ace \Water

Arizona’'s environnental protection regulations (ACRR R9-21-206) designate
three protected uses for the Salt River in the study area: incidental human
body contact, agricultural irrigation and |ivestock watering, and aquatic
wildlife use. The regulations apply to the Salt R ver frombel ow G anite Reef
Damto 99th Avenue. The regul ations provide protection for both actual and
future uses. There is no actual use of surface water at the present tine
because the river is dry. The standards set by the state for protection of
t hese uses are considered applicant or rel evant and appropriate requirenents
(ARARS) .
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3.3.2 G ound Wat er

Saf e Drinking Water Act Maxi num Cont am nant Levels (“MCLs”) are rel evant and
appropriate requirenents at the 19th Avenue landfill facility, because of the
statutory designation of the underlying aquifer for drinking water use
(al t hough at present no drinking water wells are affected). Attached as Tabl e
3.1 to this Renedial Action Plan is a sunmary of the ground-water analysis
performed at the 19th Avenue Landfill. The table summarizes the results of
t he ground-water nonitoring programat the landfill, conparing the range of
concentration |l evel s of detected conpounds with MCLs. In addition, the table
specifies for each conpound the Safe Drinking Water Act Maxi num Cont am nant
Level Goal, the Arizona Departnment of Health Service State Action Level, and
the 10°° excess risk level. These criteria have not been selected as present
ARARs, but wll be considered in the event future renedy selection under
CERCLA 8 121 is triggered by the Contingency Plan. In the event the
Contingency Plan is triggered, such criteria will be considered as potenti al
ARARs during the process of additional renmedy sel ection anal ysis under CERCLA
Section 121 and the National Contingency Plan. The Conti ngency pl an franework
is attached as Appendi x B.

3.3.3 Ar

Met hane and VOCs have been detected at the 19th Avenue Landfill. Different
ARARs apply to each of these conponents of air quality. The Phoenix
nmetropolitan area is a non-attai nnent area for the follow ng air pollutants:
ozone, carbon nonoxi de, and airborne particul ates. There are several organic
conpounds found in the anbient air in the Phoenix netropolitan area.

Regul ati ons have been proposed under the Resource Conservation and Recovery
Act that, if pronmulgated, will establish an upper Iimt of 1.25 percent by
volune for methane in landfill facility structures and an upper limt of 5
percent by volunme (the LEL at landfill boundaries (U S. EPA 1988b).
Therefore, these linmts are taken to be ARARs for methane in structures both
new and on the landfill and at the landfill boundary.

EPA's anbient air quality standards are directly applicable to the 19th

Avenue Landfill. However, standards have not been developed for the
constituents under consideration at
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the landfill. At present, no ARARs can be identified which apply specifically
to the VOCs which are detected in gas emssions from the landfill.
Devel opnments in setting additional standards wll be considered when

eval uating the design of the gas collection system

3.3.4 Soi | and Refuse

Table 3.2 presents a summary of soil and refuse ARARs for the landfill site.
Heal t h- based standards for soil are not well developed at the state or
federal level. The ADHS has developed interim soil action |evels that
represent the 10-6 excess lifetinme cancer risk | evel for carcinogens. In the
absence of definable ARARs for soils, published toxicological data will be
used to assess risk for soils, if necessary.

3.4 EXPOSURE ASSESSMENT

3.4.1 Pot enti al Receptors

The populations and environnent in the vicinity of the landfill were
characterized within a study area (Figure 2.27) to identify potential
receptors.

Figure 2.28 illustrates the current land use in the area. The landfill is
located in an industrial portion of Phoenix. Existing industrial facilities
occupy nore than 50 percent of the land in the study area. Nearly 99 percent
of the study area is zoned for heavy or light industrial use. The residenti al
popul ation of the area is relatively small and has declined over the past 10
to 15 years due to increasing industrialization of the area. Land in the
study area wll <continue to be used primarily for heavy industrial
applications with agricultural, vacant, and residential uses being converted
to heavy industrial uses.

Ground water in the study area is used for agricultural and industrial
applications. There are only three wells in the study area that are
downgradi ent fromthe landfill: the RRDwell and the two Tanner wells. There
is no known domestic use of the ground water in the area. The City of Phoeni x
operates the public water supply systemthat serves this
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area. The Arizona Corporation Conm ssion prevents any other conpany from
providing drinking water within the Gty s service area.

Surface water in the study area has either limted use or no use because of
the intermttent nature of flows in the Salt R ver. Arizona s environnental
protection regulations (A A C. R9-21-206) designate three protected uses for
the Salt River in the study area: i ncidental human body contact,
agricultural irrigation and |ivestock watering, and aquatic wldlife use.
There are no recreational facilities along the Salt River wwthin the study
area. Salt River water fromthis area is not used for agricultural purposes.

Several native species of plants and animals have been displaced by
urbani zation in the vicinity of the landfill. Various species of birds occur
in the study area. Jackrabbits and burrowi ng ow s have been observed |iving
on the surface of the landfill. Some fish species may be present in the Salt
Ri ver during periods of flow Pernmanent fish popul ations probably do not
occur inthe Salt R ver adjacent to the landfill because of the intermttent
and varying flowin the river.

3.4.2 Human Exposur e Pat hways

Potenti al points of exposure nust be identified for each nedia as a part of
the risk assessnent process. Risks are evaluated on the basis of the
estimated concentrations of indicator constituents at these points of
exposure. |If no exposure point exits, there is no conpl ete exposure pat hway,
and it is assunmed for the purpose of the assessnment that there is no
associ ated ri sk.

Possi bl e pat hways of exposure for human receptors are as foll ows:

la. Inhal ation of particulate matter dispersed by wind action, and

1b. I ngestion of off-site soil containing deposited particul ates.

Since the site is covered to a mni numdepth of two feet, pathways la and
| b can be elim nated.
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4a.

4Db.

Consunption of ground water. Ground water in the vicinity of the 19th
Avenue Landfill is used for agricultural and i ndustrial purposes. The
mean concentrations of detected conpounds in any given well do not
exceed drinking water standards. Maximum concentrations exceed MCLs
for four compounds. Drinking water use in this area is supplied by the
City and there are no known donestic wells. Thus, consunption of
contam nated ground water does not represent a conplete exposure
pat hway at this tine. However, the Rl report contains a supplenentary
anal ysis of risks associated with using ground water for drinking
wat er purposes. An additional exposure would be incidental use of
i ndustrial and agricultural well water for drinking water purposes.
Sanpl es col |l ected fromdowngradi ent industrial and agricultural wells
did not exceed MCLs for any conpounds, therefore, exposure fromthis
pat hway is not evaluated further

Emission of volatile organics into air. The exposure point for
em ssions fromthe landfill into the air would be nearby popul ati ons
such as businesses on the landfill or in the surrounding area. People
driving or walking along 19th Avenue also present another actual
exposure point. Air sanpling in the vicinity of the landfill has
i ndi cated that the concentrations of volatile organics in air in the
vicinity of the landfill are within the range expected for the Phoeni x
urban area. In the absence of standards and gui delines for VOCs in
anbient air, ARARs are taken as the levels in the Phoenix area.
Consequently, evaluation of exposure to VOCs emitted by the |landfill
via this potential exposure pathway has been omtted.

Emi ssion of volatile organics from ground water used for either
industrial or agricultural purposes. Gound water sanples fromwells
near the landfill used for agricultural and industrial purposes do not
contain volatile organics above detection limts; therefore, no
exposure has occurred fromthis pathway and no further evaluation of
risk i s made.

Incidental contact with ground water punped from contam nated wells.
Only the nmonitor wells at the boundary of the landfill exceed MCLs.
No exposure point exists for this pathway and the pathway is not
further eval uated.

Consunption of foodstuffs grown using ground water for irrigation
pur poses. Mst conmpounds are below limts of detection in the
agricultural well nearest the
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landfill. This exposure pathway is eval uated, however, for both barium
and zinc which are present in ground water above detection limts.

Surface-water contact. The surface-water exposure point would be
i nci dent al human contact by populations that nmay encounter
intermttent low volume flows in the Salt River, such as those
observed during the renedi al investigation. Transi ent popul ati ons were
observed residing part time near the landfill during the renedi al
i nvestigation, and ot her persons were occasionally observed al ong the
riverbed. The exposure point only exists intermttently when there is
flow in the river and people in the area at the sanme tinme. These
conditions were observed very infrequently during the investigation
and, therefore, this pathway was not considered further.

Fl ood flows in the Salt River may wash refuse out of the landfill and
into the riverbed. The inpacts due to the refuse washout cannot be
quanti fi ed.

Met hane exposure. The exposure point for the methane exposure pat hway
woul d be populations in enclosed spaces on or near the landfill.
Encl osed spaces woul d be buildings or pits bel ow ground. Exanpl es of
exi sting potential exposure points include the All Chevy Auto Parts
and A&B Silica businesses on the landfill and those businesses to the
north and west of the landfill.

Met hane concentrations observed in the subsurface adjacent to the
landfill and in structures or pits on or near the landfill were used
to evaluate the actual and potential risk for the nethane exposure
pat hway. The variation in concentrati ons observed before and after the
renovation of the gas collection system were considered in the
assessment of risk.

Consunption of on-site contam nated soil. The landfill is covered
al though there are a few locations on the surface of the landfill
where tar-like or oily materials are visible at the surface. Since
access to the landfill is controlled, this exposure pathway is highly
unl i kel y and has been omtted.
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3.4.3 Envi ronnent al Exposur e Pat hways

On the basis of the renedial investigation, the surface water and sedi nments
in the Salt River have not been adversely affected. Maxi num observed
surface-wat er concentrations do not exceed standards set for protection of
aquatic wildlife and agricultural uses. Al though waste washout coul d result
in potential risks to aquatic wildlife and agriculture use, these risks are
difficult to quantify. Protective neasures such as bank protection along the
river should further reduce the potential for future inpacts.

A permanent fish population is not supported by the Salt R ver adjacent to
the landfill because the flowis intermttent. Therefore, bioaccunul ation of
compounds in fish is not considered a potential inpact.

The animal species that were identified in the vicinity of the landfill my
drink fromthe Salt R ver when there is water present. This woul d provi de an
intermttent exposure route; however, ARARs for protection of aquatic and
wildlife are not exceeded. Therefore, there is no risk to small animals or
bi rds through exposure to surface water.

The small mammal s and birds observed at the landfill would not be expected
to ingest soils and refuse. Therefore, no conpl ete exposure pathway exists.

The air above the landfill provides another potential exposure pathway for
small mammuals and birds. Air quality nonitoring during the renedial
i nvestigati on showed no apparent additional inpact fromlandfill em ssions
on the quality of anbient air near the landfill. Small nmamals and birds
woul d not be exposed to any additional risk due to air quality inpacts.

3.4.4 Exposur e Pat hways Eval uat ed

Based on the considerations presented above, the follow ng pathways were
included in the risk assessnent:

o] Consunption of vegetables grown using ground water for irrigation
pur poses.

0 Met hane accunul ati on.
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3.5 Rl SK ASSESSMENT

3.5.1 Exposure By Consunption of Vegetables

This exposure pathway has been evaluated for barium and zinc, the two
compounds present in wells used for irrigation purposes at |evels above
limts of detection. In addition, the pathway has been eval uated using the
detection limt for arsenic since this is a potential carcinogen and has a
hi gh carci nogeni ¢ potency sl ope.

Cal cul ati ons are described below. The foll ow ng assunptions are nmade:

N Plants grown and consunmed fromthis area are of the |eafy vegetable

type. The soil to netal uptake ratios used for this assessnent are
t hose devel oped by Baes et al. (1984) who devel oped values for |eafy
and reproductive parts of the plant.

N Upt ake by plants is considered to be by root uptake only. Deposition on
the plants is not considered a pathway.

N The concentration of constituent in ground water is equivalent to the
concentration of soil. Concentrations in soil will actually be I|ess
t han concentrations in water.

N Gastrointestinal (A) absorption efficiency is assuned to be 100 percent.

N The average anount of |eafy vegetables eaten daily in the United States
is assunmed to be 52.3 g (U. S. EPA 1980a).

N Alifetine average body weight is assuned to be 70 kg. Alifetinme is
assunmed to be 70 years.

The portion of the locally grown fruit and garden vegetabl e i ngestion due to
root uptake of contami nants is described by the follow ng equation (Baes et
al ., 1984):

Dose (ug/kg/day) = concentration in soil (g/g) x soil/plant uptake
factor x anobunt of vegetables/fruit eaten (ug per
day) x G absorption efficiency/body wei ght
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3.5.1.1 Barium Exposure

The barium concentration in nearby irrigation wells is 0.11 ng/kg, based on
nonitoring data. Using the assunptions noted above along with a pl ant uptake
factor of 15 percent, the predicted chronic daily intake (CD) is 1.2 x 10°
ng/ kg-day. The acceptable daily intake for bariumis 0.051 ng/kg-day. For
bariumthe ratio of predicted to acceptable chronic daily intakes is

(CDI)/(AIC) = 2.4 X 104

3.5.1.2 Zinc Exposure

The dose of zinc, even if this water was used as drinking Water, assum ng
consunption of 2 L/day and a concentration of zinc of 0.05 ng/L, would be 0.1
nmg/ day. Zinc is an essential elenent and the recommended daily intake of zinc
is 15 ng/day (EPA, 1980b). The (CDI)/(AIC) ratio would, therefore, be no
greater than 6.7 x 10-3.

Cunul ative R sks of Barium and Zi nc

The total ratio CDI/ADI for bariumand zinc is 6.93 x 10-3. Since this val ue
does not exceed 1, it is acceptable.

3.5.1.3 Arsenic Exposure

The calculation utilized for barium was also used to calculate risk for
arsenic at a concentration of 0.014 ng/l, the detection limt reported for
arsenic. Wth a plant uptake factor of 0.04 a daily intake is predicted of
4.2 x 107 ng/ kg/ day. |If an arsenic ingestion cancer potency slope of 1.5 is
utilized, an excess cancer risk of 6.3 x 107 is produced. This value is an
upper bound esti nat e of excess cancer risk potentially arising froma lifetine
hypot heti cal exposure to arsenic which was not actually detected. A nunber
of other assunptions were nmde in the calculations, nost of which are
intentional overestinmates of exposure or toxicity. The actual risk may even
be zero.

3-10
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3.5. 2. Exposure to Mt hane

Accumul ation of nethane in enclosed areas was observed prior to the
renovation of the gas collection system Accunulation of nethane may occur
if the existing gas collection systemdoes not operate properly. Furthernore,
no collection systemexists on the eastern and southern boundaries of Cell
A or on the eastern, northern, and western boundaries of Cell A-1. Future
devel opment may place buildings along boundaries that are not presently
protected fromoff-site mgration. Therefore, explosion is a potential risk.

Moni tori ng of nethane concentrations during the renedial investigation in
subsurface probes and pits bel ow ground reveal ed that nmethane m grates away
from the landfill when the existing nethane collection system is not
operati onal .

Met hane can be explosive if it accurmulates in confined areas in
concentrations between 5 and 14 percent by volune. The ARAR for nethane is
a concentration of 1.25 percent by volune within a building or less than 5
percent by volunme in the subsurface outside the boundaries of the landfill.
There are two businesses |ocated on the landfill itself and several others
| ocated along the western and northern boundaries. Buildings and other
structures at these businesses are in areas where nethane may collect.
Concentrations above the ARAR of 1.25 percent nethane by vol ume have been
observed i n confined spaces adjacent to the landfill prior to the renovation
of the gas collection system Concentrations in excess of 5 percent by vol une
were al so observed in probes outside the boundaries of the landfill.

Therefore, the risk of explosion in confined spaces on the landfill is
present if the existing nethane collection systemis not operational. This
denmonstrates a potential risk of explosion in these areas.

3.6 Rl SK CHARACTERI ZATI ON

The baseline risk assessnment for the 19th Avenue Landfill indicates that
there is no current risk to public health; however, releases from the
landfill have affected the environment at the landfill boundary. Table 2.14

sunmari zes MCL exceedances at the

3-11
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landfill boundary. No risks to public health were identified due to (1)
i nhal ati on of VOCs and particulate matter originating fromthe landfill, (2)

the use of ground water for industrial use and agricultural irrigation, (3)
contact with surface water, and (4) ingestion of soil and refuse. Public
health risks resulting fromreleases fromthe landfill are limted to the
possi bl e accunul ati on of methane in enclosed areas at explosive levels, if
the exiting gas collection systemis not operating properly. Al though there
is no current use of local ground water for drinking and other donestic
pur poses, this pathway could result in a risk to public health if donestic
ground-water wells are developed in the future.

3-12



Final Draft RAP
06/ 12/ 89

4.0 FEASI Bl LI TY STUDY

4.1 | NTRODUCTI ON

A phased approach was used for selecting a reconmended renedi al action. Phase
I of the narrowi ng process begins with general concepts and objectives and
ends with the identification of specific processes conbined into options to

nmeet the individual objectives. In Phase |Il, these options are eval uated,
screened, and conbined into alternatives for renmedial action. The
alternatives are evaluated further and conpared in Phase Ill to select a

preferred renedi al action.

A basic premise for all options of the feasibility study is that the 19th
Avenue Landfill will not be used for any purpose in the future. Public access
to the present landfill site will be prohibited.

4.2 OBJECTI VES OF THE FEASI BI LI TY STUDY

The overall objective for the feasibility study was to arrive at a set of
corrective actions that protects human health and the environnment, neets
federal and state requirenments, is cost-effective, and uses pernmanent
solutions and alternative treatments or resource recovery to the maximm
extent practicable. The initial step in developing options for the 19th
Avenue Landfill was to develop specific objectives that would neet the
overall goal of the feasibility study. The specific objectives were devel oped
for each of four areas of concern identified as a result of the renedia

i nvestigation. These areas of concern are:

Ref use washout
Surface-water quality
Ground-water quality
Landfill-gas accumul ati on

= =2 =22

Site conditions, health risks, and ARARs were considered when devel opi ng
specific objectives. Site conditions and the health risk assessnent were
described in Chapters 2.0 and 3.0 of this RAP. Sone portions of the areas of
concern may overlap and the specific



Final Draft RAP
06/ 12/ 89

obj ective devel oped for one area of concern may al so provide a benefit for

ot her areas of concern. The specific objectives for each area of concern are
di scussed in the foll ow ng paragraphs.

4.2.1 Ref use Washout

The contents of the landfill are generally simlar to other nmunicipal
landfills of the same era and i nclude some hazardous wastes, pollutants, and
contam nants. The Salt River may inundate portions of Cell A and Cell A-1

during a 100-year flowand it is likely that some landfill material woul d be
washed out if additional flood protection is not provided. |nundation of the
landfill and refuse washout m ght adversely inpact the quality of ground

wat er and sedinments or water in the Salt River and support the generation of
nmet hane. The ARARs identified for the ground-water, surface-water, and
landfill-gas accunulation could apply to the refuse-washout objective.
Preventing refuse washout would potentially reduce risks for these various
pat hways and assist in conplying with ARARs. Most recently constructed major
structures located along the Salt Ri ver have been desi gned using the 100-year
flood as a practical and effective criterion. Therefore, the specific
objective for the refuse-washout objective is to prevent erosion or

overtopping of the landfill during a 100-year flow in the
4.2.2 Surface-Water Quality
Surface-water runoff across the landfill may transport the exposed refuse to

the Salt River resulting in adverse inpacts on the quality of surface water
or sedinents. Surface water runoff may al so pond in existing depressions in
the landfill cover and seep into the underlying refuse, affecting the quality
of ground water and increasing the generation of nmethane. As was the case
with the refuse washout objective, ARARs for several different areas of
concern are applicable to the surface-water quality objective. In particul ar,
ARARs and health risks associated with surface-water quality, ground-water

quality, and the landfill-gas accunulation would apply. The specific
objective for the surface-water quality objective is to prevent the
infiltration of surface-water into the landfill and the transport of |andfil

material in surface-water runoff.
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4.2.3 G ound-Water Quality

The renedi al investigation showed that the landfill has had little, if any,
i npact on downgradi ent ground-water quality, but has had an identifiable
effect on ground-water quality at the boundary of the landfill. Water in sone
nonitor wells occasionally exceeds maxi num contami nant |evels for drinking
wat er. Al though ground-water in the vicinity of the landfill is not currently

used for drinking water, a risk could develop in the unlikely event that
sonmeone woul d install a donestic drinking water supply well near the boundary
of the landfill in the future. The rel evant and appropri ate standards for the
ground-water quality objective are the maxi mum contam nant |evels that have
been set for drinking water. O the 1,794 anal yses perforned for conpounds
with MCLs, 39 analyses were found to exceed the MCL |imt. Table 2.14

summari zes MCL exceedances for all nmonitoring wells at the landfill. If there
continues to be no exposure to ground water near the boundary of the
landfill, as is the present situation, there would continue to be no risk in

this regard. Therefore, the specific objective for the ground-water quality
area of concern is to ensure that in the future, potential ground-water
degradation does not pose a risk to public health, welfare, or the
envi ronnment .

4.2. 4 Landfill -Gas Accunul ati on

Of-site mgration of landfill gas was observed during the renedial
i nvestigation. Concentrations of methane above the | ower explosive limt were
nmeasured of f-size before renovation of the existing gas collection system
Concentrations of nethane dropped below the |ower explosive limt after

renovation of the system The ARAR for the landfill gas accunul ati on woul d
be alimt of 5 percent on the concentration of nethane (the | ower expl osive
[imt) in the subsurface at the boundary of the landfill and | ess than 1.25
percent nethane in buildings. Prevention of landfill gas m gration past the
landfill boundaries would elimnate the risk of explosion due to the
accunmul ation of methane in encl osed spaces off site. Therefore, the specific
objective for the landfill gas accunul ation objective is to prevent the
off-site mgration of landfill gas.
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4.2.5 Met hodol ogy of the Feasibility Study

The phased approach for sel ecting a recommended renedi al acti on was descri bed
in Section 1.6.2.

Inthe feasibility study, the technol ogi es, options, and alternatives for the
19th Avenue Landfill were screened to varying degrees so that the nost
prom si ng general response actions received the nost detail ed attention. The
technol ogies, options, and alternatives were screened according to
effectiveness in protecting human health and the environment, ease of
i npl emrentation (constructed and mmintained), and cost to construct and

mai ntai n. The approach descri bed generally in Section 1.6.2 was conducted in
t hree phases of increasing scrutiny as outlined bel ow

1. Phase |, the devel opment of options, consisted of:
N Identifying regulatory requirenents for the landfill.
N Devel opi ng specific objectives for the area of concern.
N I dentifying general response actions for each area of concern

N Identifying dinensions of the landfill to which general response
actions mght be applied.

N I dentifying and screening potential technol ogies and processes for
each general response action.

N Eval uati ng the processes and sel ecting representative processes.
N Assenbling the processes into options for each area of concern.
2. Phase |1, screening of options, consisted of:

N Refini ng each option by devel opi ng design concepts and identifying
interactions with other options.



Final Draft RAP
06/ 12/ 89

N Eval uati ng each option based on its effectiveness, inplenmentability,
and cost.

N Assenbling the surviving options into alternatives for the entire

site.
3. Phase IIl, analysis of alternatives, consisted of:
N Evaluating each alternative for its long- and short-term

ef fectiveness, inplenmentability, and cost.

N Eval uating the sensitivity of alternatives to varying assunpti ons on
ef fectiveness, inplenmentability, and cost.

N Conparing the alternatives.

N Sunmmari zi ng the analysis of the alternatives.

4.3 DEVELOPMENT OF OPTI ONS ( PHASE 1I)

4.3.1 Ceneral Response Actions

4.3.1.1 Potential Cenera.l Response Actions

Fifteen potential general response actions (U S. EPA, 1985b) were identified
as being potentially applicable to the specific objectives devel oped for the

[9th Avenue Landfill. Definitions of these general response actions were
devel oped specifically for application to the conditions at the landfill as
foll ows:

N No action: either no action at all or mniml action such as

nmonitoring and institutional actions.

N Cont ai nnent : complete or partial encapsulation to prevent off-site
m gration of |iquids, gas, or refuse.
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N Punpi ng: either renoving ground water and surface water after contact
with refuse or preventing ground water or surface water fromcontacting
t he refuse.

N Col l ection: the controlled accunul ation of |iquids and gases.

N Di ver si on: intercepting and redirecting off-site surface water or
ground water to prevent contact wi th refuse.

N Conpl ete renmpval : excavating the entire landfill.

N Partial renoval: excavating portions of the landfill.

N On-site treatnment: processing of refuse, ground water, and gas on the
site.

N Of-site treatment: processing of refuse, ground water, and gas off
the site.

N In-situ treatnent: on-site processing of refuse, ground water, and
gas.

N Storage: holding collected refuse, ground water, and gas for future
treat ment or disposal.

N On-site disposal: landfilling of refuse on the site.

N Of-site disposal: landfilling of refuse off the site.

N Al ternative water supply: provi ding another water source to users
whose supply is inpacted.

N Rel ocate receptors: relocating businesses and resident dwellers.

4.3.1.2 Selected CGeneral Response Actions

A general response was elimnated for further consideration for a specific
objective if one or nore of the following criteria applied:
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N The general response action is not effective in nmeeting the specific
obj ecti ve.

N The general response action is not applicable for an area of concern.
For exanple, collection refers to |liquids and gases but not to refuse.
Therefore, <collection is not applicable to the refuse-washout
obj ecti ve.

N The general response action would require a renedy that would be
unreasonable to i nplenent, create a greater risk to either environnent
or health or both, or not be cost effective.

The potential general response actions for each specific objective are
identified and evaluated in Table 4.1. General response actions that were
found to be applicable are listed in Tabl e 4.2. Each general response action
is described in detail in Appendix A of the Feasibility Study report.

4.3.1.3 Dinensions for General Response Actions

Vol une, area, and | ength di nensions rel evant to each specific objective were
identified for each general response action. Prelimnary dinensions, given
in Table 4.3, are based on site characteristics as assessed in the renedi a
i nvestigation. These quantities were used to devel op appropri ate technol ogi es
and processes that can be applied to conditions at the landfill.

4.3.2 Identification and Screeni ng of Technol ogi es and Processes

This section summarizes the identification and screening of potentially
appl i cabl e technol ogi es and processes for each applicable general response
action at the 19th Avenue Landfill. In this feasibility study, the term
“technol ogy” refers to a broad group of technical actions that could be
applied to the general response actions, such as chemcal treatnment for the
general response action of on-site treatnment. The term “process” refers to
a nore specific technical action, such as adsorption by activated carbon and
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reverse osnosis for ground-water treatnment. In cases where no subdivisionis
necessary, the technol ogy and process may be the sane.

The technologies and processes for the general response actions were
identified based on engi neeri ng experience, reference to EPA docunents (U.S.
EPA, 1985a; U. S. EPA, 1987b), and their potential application to the specific
obj ectives. The technol ogies and processes identified for each specific
objective and the selected general responses are presented in Tables 4.4
t hrough 4.7.

Process options and entire technologies were elimnated from further
consideration if they could not be inplenented because of physical
constraints at the site, refuse characteristics, or if their inplenentation
could potentially result in a greater risk to human health and the
envi ronment than presently exists. Comrents on the screening of technol ogi es
and processes are provided in Tables 4.4 through 4.7.

4.3.3 Sel ection of Representative Processes

The processes that survived screening wth respect to technical
implementability were evaluated in greater to detail to select one process
to represent a particular technology. Such a process is terned a
“representative process” in this feasibility study. Each representative
process was carried forward to Phase Il of the feasibility study. For sone
cases, nore than one representative process was sel ected. For the cases where
an entire technol ogy was screened out based on technical inplenentability,
no representative process, was carried forward to Phase I1.

Processes were evaluated on the basis of their ef fecti veness,
i npl ementability, and cost. The evaluation of effectiveness considered:

N Potential effectiveness of the process in handling the estinated
vol unes, areas and |l engths, in satisfying the general response actions.

N Ef fectiveness of the process in protecting human health and the
envi ronnment during construction.
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N Reliability and past experience of the process with respect to site
conditions and refuse characteristics.

The eval uation of inplenentability considered:

N Approval s required fromfederal, state, arid | ocal government agenci es.

N Conpl i ance with ARARs.

N Avai l ability and capacity of treatnment and di sposal services.

N Availability of equi pment and workers to inplenment the process.
The evaluation of cost was based on approximte capital costs and the
approxi mate costs of operations and maintenance rather than on detail ed
engi neeri ng cost estimtes. The cost eval uations for each process were based
on engineering judgnent and on how the costs conpared to costs of other
processes of the sane technology type. O the three criteria, cost was the
| east influential in selecting final processes.
The results of the identification, screening, and eval uati on of technol ogi es

and processes are sunmari zed in Tables 4.8 through 4. 11.

4.3.4 Assenbly of Options

From the selected processes, nine options were assenbled for the four

specific objectives for the 19th Avenue Landfill: four for the refuse
washout objective, two for the surface-water quality objective, two for the
ground-water quality objective, and one for the landfill-gas accumul ation
obj ecti ve.

Four options were devel oped for the refuse-washout objective.
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4.3.4.1 Refuse-Washout Options

Each option for control of refuse washout consists of three or nore of the
foll ow ng processes:

A Rel atively deep seated conpacted soil |evees with soil cenent bank
protection along the river banks of Cell A and Cell A-1.

A, Rel ati vely deep seated conpacted soil |levees with soil cenment bank
protection along the river banks of Cell A only.

B;: Rel atively shall ow seated conpacted soil l|levees with soil cenent
bank protection along the river banks of Cell A and Cell A-1.

B.: Rel atively shall ow seated conpacted soil |evees with soil cenent
bank protection along the river banks of Cell A only.

C Subsurface soil cenment grade control structure across the river
channel down-stream of the landfill.

D Concrete pipe with conpacted soil backfill along the 15th Avenue
stormdrain outfall channel.

E: W dened river channel bottom by excavating and gradi ng.
F: Rel ocation of Cell A-1 to Cell A by excavating, transporting, and
[ andfilling.

The four individual options are defined in ternms of these processes as
foll ows:

RW 1. A, D and E

RW 2: B, C D and E

RW 3: A,, D, E and F

RW 4. B, C D E and F
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The use of a grade control structure would affect the required depth of the
bank protection for the | evees. If a grade control structure were used, bank
protection woul d be needed through a shall ow depth to protect against |oca
river scour. If a grade control structure were not used, bank protection
woul d be required through a sonmewhat greater depth to protect against the
conbi nati on of |ocal scour and general riverbed degradati on.

Rel ocating of Cell A-1 (Process F) would elimnate the need for any other
remedi al work at Cell A-1. Details of Process E could differ slightly between
options with and without Process F. The relocation of Cell A-1 would affect

ot her objectives. For instance, if Cell A-1 were relocated, a cap woul d not
be required at Cell A-1 for the surface-water objective.

4.3.4.2 Surface-Water Options

Two options, SW1 and SW2, were defined for the surface-water objectives.

Option SW1 consists of four processes:

N Si ngl e-1 ayer conpacted soil cap over Cell A and Cell A-1.

N Surface drainage fromCell A and Cell A-1.

N Fence around Cell A and Cell A-1 to prevent access to the site.

N Rel ocate A and B Silica Land and All Chevy Auto Parts.

Option SW2 consists of the four processes:

N Doubl e-1 ayer soil and synthetic liner cap over Cell A and Cell A-1.

N Surface drainage fromCell A and Cell A-1.

N Fence around Cell A and Cell A-1.
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N Rel ocate A and B Silica Land and All Chevy Auto Parts.

The rel ocation of the two businesses fromthe landfill is recommended so that
a properly graded cap can be installed. Furthernore, relocation of the
busi nesses will reduce the potential for exposure to the landfill and is

consistent with the design objective of no end use for the landfill.

4.3.4.3 Gound-Water Options

Two options were defined for addressing the ground-water quality concerns.
Option GW1 consists of three processes:

N G ound-water quality nmonitoring using the existing nonitoring network
to detect possible changes in water quality conditions.

N Provision of drinking water by the City of Phoenix water distribution
system

Option GM2 consists of four processes:

N Collection of ground water flow ng past the landfill using production
wel | s.

N Treatnent of the collected ground water.

N Di scharge of the treated ground water.

N Verification of the effectiveness of the option using the existing
noni t ori ng net wor k.
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4.3.4.4 Landfill-Gas Accumnul ation Options

One option (LG 1) was assenbled for the landfill gas accunul ati on obj ecti ve:
N Collection of landfill gas at the perimeter of the site with an active

col |l ection system

N Treatnent of and collect landfill gas by flaring and discharge to the
at nosphere.

N Monitoring of landfill gas at the perineter of the site and nonitor air
quality.
4.4 SCREENI NG COF OPTIONS (PHASE 11)
4.4.1 Criteria for Screening
The procedural steps in Phase Il were the refinenent of each option by

devel opi ng desi gn concepts and identifying interactions with other specific
obj ectives, and the evaluation of all options and elimnation of sone options
based on effectiveness, inplenmentability, and cost, with enphasis on the
protection of human health and the environnent. The surviving options were
assenbled into alternatives for addressing all objectives together. The
alternatives that energed from Phase Il were carried into Phase IIl for
eval uation of their abilities to nmeet all objectives of renediation.

4.4.1.1 Effectiveness

Ef fecti veness is defined as a conbi nati on of several neasures of protection:
N Extent to which ARARs are conplied wth.
N Extent to which workers and the public are protected from exposure to

toxi ¢ and hazardous substances during inplenentation of the renedial
action.
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N Utimate risk to public health and the environnment after renedi al
action has been i npl enent ed.

N Time to achi eve protection.
N Need for maintenance of remedial system

N Per manency of protection.

4.4.1.2 Inplenentability

The inplenentability of each option was eval uated on the basis of technica
feasibiiity, admnistrative feasibility, and availability of processes.
Evaluation of technical feasibility involves the consideration of
reliability, operability, maintainability, and verifiability of process
action over the long term

Adm ni strative feasibility invol ves consi derati on of obtaining approval s from
federal, state, county, and |ocal agencies, and conpliance with pertinent
regulations. Permits are not required at a Superfund site, the substantive
requirenments nmust be net. Options found not to be adm nistratively feasible
at present were not elimnated since adm nistrative procedures m ght evol ve
in the future to make the options feasible.

Availability refers to the availability of technol ogi es such as earthwork,
construction, transportation, landfilling, treatnent, and punping.

4.4.1.3 Cost

Capital, operation, and mai ntenance cost estinmates were devel oped for each
option at the 19th Avenue Landfill on the basis of the design concept
consi derations and unit cost estimates. The unit cost estinmates were based
on unit costs fromconstructi on cost gui de publications (R S. Means Conpany,
Inc., 1987a, 1987b, 1988; U.S. EPA, 1987c), discussions with suppliers and
contractors, and engineering cost estimating and construction-related
experience in Arizona. The cost estimtes are considered to be
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within mnus 30 percent and plus 50 percent of the actual cost. This cost
precision is sufficiently accurate to nake rel ative cost conpari sons between
options (U S. EPA, 1988).

Capital costs were estimted for construction, site devel opnent, buil di ngs,
and services. Annual operation and mai ntenance costs were estimted for
operating |abor, naintenance material and |abor, auxiliary naterial and
energy, purchased services, and disposal. Operation and mai ntenance costs
were projected for 30 years. Present worth anal yses were conducted using a
five percent discount factor to evaluate expenditures that woul d occur over
different time periods (U S. EPA 1988).

4.4 .2 Ref use- WAshout Opti on

4.4.2.1 Design Considerations
Ceneral design concepts devel oped for the refuse-washout options were:
N Si de sl opes of excavations would be 1.5: 1.

N Dewat eri ng woul d be required to a depth of five feet bel ow the bottom
of excavations that extend bel ow the ground-water table

N Ref use under structures would be replaced with conpacted soil

N Soil wused for construction and for producing soil cenent aggregates
woul d be obtained fromalluviumin the site area.

N Excavations for structures would be backfilled with conpacted soi
around the conpl eted structures.

The conpacted earth | evee and soil cenent bank protection system woul d be
constructed such that:
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N Levees woul d extend three feet above the 100-year flow | evel.

N Levees for Cell A would extend from 100 feet upstream from the storm
drain outfall channel to the 19th Avenue bri dge.

N Levees for Cell A-1 would extend from 100 feet upstream from the
eastern boundary of Cell A-1 to the western boundary of Cell A-1.

N Ref use excavated for constructing the | evees would be landfilled on the
sane side of the river as the excavation.

The soil cenment grade control structure would be downstream of the 19th
Avenue bridge. Design concepts devel oped for the grade control were:

N The structure would traverse the 600-foot channel wdth and would tie
into the Cell A channel bank protection structure.

N The foundation of the structure woul d be deeper than foundations of the
| evees.

Desi gn concepts devel oped for the stormdrain were devel oped

N A three-foot bedding |ayer of conpacted granular soil would be placed
under the pipe.

N The pi pe would be eight feet in dianeter and would be equipped with a
gas nonitoring system and inspection shafts.

N The zone above the pipe will be backfilled with conpacted soil to the
final ground surface.

Desi gn concepts devel oped for relocating Cell A1 to Cell A were:

N The existing soil cover on Cell A-1 would be excavated to within one
foot of the top of refuse and stockpiled for use as backfill.
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N Al'l refuse and the renmi ning cover material woul d be transported across
the river to Cell A by trucks or scrapers.

N Rel ocated nmaterial would be placed near the center of Cell A
conpacted, and covered daily with soil

4.4.2.2 Interaction with O her Options

The conpacted soil |evee and soil cenment bank protection structures for
options RW1 through RW4 could interact with the surface water quality
obj ective by obstructing surface-water runoff fromthe landfill. Qutfalls
woul d be required through the | evees to convey on-site and diverted off-site
surface water to the river. On the other hand, the conpacted soil |evees with
soil cenment facing would prevent high river flows from inundating and
infiltrating landfill.

The concrete pipe could be constructed to convey on-site and off-site surface
water directed to the east side of Cell A The concrete pipe for the storm
drain outfall channel would prevent infiltration from high flows in the
outfall channel. Gas collection and nonitoring systenms will be required to
prevent gases from accumul ating in and around the pipe.

Rel ocation of Cell A-1to Cell Ain options RW3 and RW4 would elimnate the

need for further renmediation of the surface-water quality, ground-water
guality, and landfill-gas accunul ati on objectives at Cell A-1.

4.4.2.3 Evaluation of Options

The screeni ng conmpari son of the refuse-washout options is sunmari zed in Tabl e
4.12.
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4.4.3 Sur f ace-Wat er Opti ons

4.4.3.1 Design Consideration

Desi gn concepts for the surface-water options at the 19th Avenue Landfill
wer e devel oped to better quantify the dimensions and configurations of the
213-acre cap and the sizes and capacities of the processes required. Design
concepts devel oped for the cap were:

N Earthwork for site preparation would |eave at |east one foot of
exi sting soil cover in place over the refuse.

N The cap would be constructed using only soil presently stockpiled at
the site.

N The single-layer cap section would consist of at |east one foot of
exi sting soil and three feet of conpacted soil.

N The doubl e-layer cap section would consist of at |east one foot of

existing soil, a 60-m| synthetic liner, and three feet of conpacted
soil.
N Conpacted soil in the cap would have a perneability less than 10*

centi neters per second.

N The cap would be graded with a surface slope of two percent so that
surface water is directed toward the perineter of the site.

N Refuse relocated fromCell A-1 would be spread near the center of Cel
A where final grades would bit the highest.

Desi gn concepts devel oped for the surface drainage and outfall structure
Wer e:

N Surface-water flows onto Cell A fromthe northerly direction.

N Of-site surface water would be directed around Cell A-1 by existing
ridges.
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N The sl opes of perineter channels would be at | east 0.2 percent and side
sl opes would be lined with gunite.

N Perimeter channels enpty into the river except for the northern channel
of Cell A which enpties into the stormdrain.

N River outfalls would have flap gates if they are below the 100-year
wat er surface profile.

4.4.3.2 Interaction with Gher Options

The |l evees fromthe refuse washout options would prevent inundation of the
landfill fromriver flows. The pipe and backfill for the stormdrain outfal
channel would prevent inundation from storm drain flows as well as river
inflow Levees along the river banks of the landfill would affect
surface-water drainage by creating barriers between the landfill and the
river. Because the | evees woul d extend upstream and downstreamof Cell A and
Cell A-1, they could inpound off-site surface water diverted around the site.
Qutfalls would be needed through the | evees to convey on-site and diverted
off-site surface water. Qutfalls below the 100-year water surface profile
woul d include a flap gate to prevent inflow fromthe river

The singl e-layer soil cap in option SW1 would be nore perneable to | andfil
gas than the double-layer cap in option SW2. Either cap, however, would
retard em ssions of gases fromcracks and hol es observed in the present cap.
Gases contained by the cap would mgrate laterally and be intercepted by the
gas collection system

Drai nage for the surface-water options would be aided by the storm drain
outfall channel. A second pipe woul d be added to convey on-site and off-site
surface water directed toward the eastern side of the site.

The cap would reduce infiltration of surface water into the refuse and the
generation of |eachate. This would reduce potential ground-water quality
i npacts that mght be caused by the |eachate by surface water. The refuse
washout options of relocating Cel
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A-1 to Cell A would elinmnate the need for a cap on Cell A-1. Final cap
grades at Cell A would reflect the added waste relocated fromCell A-1.

4.4.3.3 Evaluation of Option

The screeni ng conpari son of the surface-water options is sunmari zed in Table
4.13.

4.4.4 G ound-VWater Option

4.4.4.1 Design Considerations

Desi gn concepts devel oped for ground-water nonitoring were:

N Water |levels would be nonitored in all wells, at a m nimum of once
every three nonths.

N Ground water would be sanpled every three nonths from the nonitor
wel | s.

Desi gn concepts devel oped for the extraction wells, treatnent system and
di scharge system were:

N Six ground-water extraction wells and a treatnment plant would be
installed at Cell A

N Each well would punp at |east 700 gallons per mnute to capture water
flowi ng beneath the landfill in geologic Unit A

N Each punp would be run 24 hours per day, 365 days per year. (In
practice this nmay not be necessary.)

N Constituents to be treated woul d be: arsenic, vinyl chloride, 1,1-
di chl or oet hene, barium and nickel.
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N Treat nent woul d use ten beds of granul ated activated carbon with five
paral | el banks of two beds each in series.

4.4.4.2 Interaction with Oher Options

The refuse washout option of relocating Cell A-1 to Cell A would elininate
the need to renediate or nonitor ground water near Cell A-1. A levee at the
south end of Cell A could reduce the potential for surface water from the
river to infiltrate the refuse

Installation of a cap over the landfill, diverting drainage around the
| andfill, and enclosing the storm drain outfall woul d all r educe
surface-water infiltration into the landfill. This would aid in decreasing
the amount of |eachate generated in the landfill that mght inpact

ground-water quality.

No direct inpact on the ground-water options is expected fromthe |andfill
gas objective. However, ground-water extraction may be beneficial to the gas
control objectives. Lowering the ground-water |evels by punping would tend
to reduce noisture in the refuse, thereby reducing the anmount of gas
gener at ed.

4.4.4.3 Evaluation of Options

The screeni ng conpari son of the ground-water options is sumrarized in Table
4. 14.

4.4.5 Landfill Gas
4.4.5.1 Design Considerations

Evaluation of the existing gas collection system during the renedial
i nvestigation indicated that renovations to the systemare needed to ensure
proper operation. The extent of renovations to the existing systemwl| be
deci ded during the design phase. Renovation or replacenent of the existing
system would be a relatively small capital cost conpared to other options
considered in this report.
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The existing active gas collection system to be renovated or replaced
conprises two |ines of extraction wells interconnected by header pipes in
Cell A, and the header pipes are connected to a bl ower which discharges to
a flare system A similar but nmuch smaller systemexists at Cell A-1.

| mprovenments woul d be made to the existing gas collection systemas foll ows:

N Addi ti onal extraction wells would extend to the bottom of the refuse.

N Val ves woul d be placed at each well head for adjustments.

N Wel | and header pipe joints would be flexible to allow for settlenent
of the refuse.

N The header pipe can be either above ground for ease of nmintenance or
bel ow ground for protection.

N The header pipe would be sloped to drains to allow condensate to

trickle back into the refuse. Drains would consist of a small pipe
extendi ng 10 feet bel ow the surface.

N The blower would discharge to a small flare for destruction of
conbusti bl es.

Gas nmonitor wells or probes would be installed to eval uate the efficiency of
the collection systemand to check if gases are bypassing the wells.

4.4.5.2 Interaction with Gher Options

Options for the refuse washout and surface-water objectives would affect the
| ocation, |ayout and size of a gas control system The ground-water objective
woul d not directly interact with the landfill gas.

Addition of the storm drain outfall pipe for the waste washout and
surface-wat er objective requires addi ng a new gas col | ecti on systemal ong t he
eastern perineter of Cell A simlar in construction and layout to the
exi sting systens at the site.
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The refuse-washout options RW3 and RW¥4 invol ving renmoval of Cell A-1 would
elimnate the need for gas controls in the Cell A1 area. River bank
protection at Cell A would restrict gas mgration fromthe river bank. This
woul d not affect the gas control requirenents and would encourage gas to
mgrate either to other perineters or to the surface of Cell A

The installation of a conpacted soil cap over the site for the surface-water
option should restrict the vertical novenent of landfill gas, enhancing
horizontal mgration of the gas toward the gas collection system Processes
such as cappi ng and bank protection that restrict gas flowindirectly benefit
the control of gas migration when used with conventional gas control nethods.
Options that restrict surface water or ground water fromentering the refuse
have an indirect benefit in possibly reducing gas generati on.

4.4.5.3 Evaluation of Option

The screening conparison for the landfill gas accunulation option is
summari zed in Table 4.15.

4.4.6 Sel ected Alternatives

4.4.6.1 Elimnpation of Options

Options RM1 and RW3 for refuse washout were elinmnated on the basis that
Options RW2 and RW4, with relatively shallow seated | evees and a grade
control structure across the river, would be as effective as RW1 and RW3
and i npl enentable at a | ower cost. Because of the small differences in cost
devel oped at the screening level, Options RW1 and RW 3 shoul d be re-exam ned
during detail ed design.

The surface-water quality option SW2 uses a doubl e-1ayer conpacted soil and
synthetic |iner cap, whereas option SW1 uses a single-layer conpacted soi
cap. SW1 would be as effective as SW2, would be nore inplenentable, and
cost |less. Therefore, SW2 was elim nated.
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The ground-water quality options GM1 and GM2 were both retained for
assenbly into alternatives to preserve a range of renedies for detailed
analysis in Phase Ill. Option GM#1 uses no action with nonitoring of ground
wat er and uses. Option GWM2 uses punping and treatnment of ground water.

The landfill gas accumul ati on objective LG 1 uses an active coll ection system
with treatnent. Phase |l screening revealed that the option could be
ef fective and i npl enent abl e.

Fol |l owi ng the Phase |l screening, the surviving options for the four areas
of concern were as follows:

Ref use Surface Water Ground Water Landfill Gas
Washout Quality Quality Accurul ati on
Opti ons Opti ons Opti ons Opti ons
RW 2 SW1 GV 1 LG 1
RW 4 GW 2

4.4.6.2 Alternatives

The options surviving screening in Phase Il of the feasibility study for the
19th Avenue Landfill were assenbled into alternatives for addressing all
obj ectives conbined. This was acconplished by using all conbi nati ons of one
option each fromthe four areas of concern. Five alternatives were sel ected
and designated as Alternatives A, B, C, D, and No Action. The lettered
alternatives are the options shown in the foll ow ng tabl e:

Al ternative Al ternative Al ternative Al ternative
A B C D
RW 2 RW 4 RW 2 RW 4
SW 1 SW1 SW 1 SW 2
GW 1 GW 1 GW 2 GW 2
LG 1 LG 1 LG 1 LG 1
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The no action alternative is defined as consisting of continued ground water
nmonitoring, installation of a perineter fence to prevent access, and
nmonitoring of ground water use through ADWR pernit applications for well
construction. No other surface work woul d be perforned. This alternative did
not neet federal or state objectives for assuring permanent protection of
human heal th and the environnent.

4.5 RECOMVENDED ALTERNATI VE (PHASE 111)
4.5.1 | nt roducti on
The purpose of Phase IIl was the evaluation of Alternatives A, B, C, and D

and the selection of a preferred alternative for renedial action that
addresses all objectives together.

Alternatives A, B, C, and D were evaluated on the basis of their short-term
and | ong-term effectiveness, inplenentability, and cost in nore detail than
applied in Phase Il. Short-termrefers to the period of construction plus any
operati on and maintenance required to conplete the renediation. Long-term
refers to the period of operation and maintenance after construction is
conpl ete. Long-term considerations include any required replacenent and
l[imtations in the effective life of an action.

4.5.2 Evaluation Criteria

4.5.2.1 FEffectiveness

Ef fecti veness was evaluated in terns of short- and | ong-term protectiveness,
extent of and permanence in the reduction of potential for toxic exposure,
and nobility of contam nation and refuse.

Conponents of short-term protectiveness i ncl uded:

Reduction of existing risks.
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Compl i ance with applicable | aws and regul ati ons.

" Protection of the conmunity and workers during renedi al actions.

Time until protection is achieved.

Components of |ong-term protectiveness included:

" Magni tude of residual risk

Long-termreliability for continued protection, including assessing the
potential for failure of the alternative.

" Conpliance with ARARs.

Prevention of future exposure to residuals.

Potenti al need for replacenent, when such repl acenment m ght be needed,
and the risks associated with repl acenent.

4.5.2.2 Inplenentability

I mpl ementability was judged in ternms of short- and l|ong-term technical
feasibility, administrative feasibility, and the availability of required
resour ces.

Components of short-termtechnical feasibility include:

Ability to construct conponents of the renedy, considering difficulties
and unknowns.

Short-termreliability of meeting performance specifications, and at
the potential for schedul e del ays.
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Components of long-termtechnical feasibility include:

' Ease of undertaking additional remedial action, if necessary.

" Ability to nonitor effectiveness of the remedy and perform operation
and mai nt enance functi ons.

Conponents of administrative feasibility include:
" Ability to obtain approvals fromfederal, state, and | ocal agencies.

** Likelihood of favorable conmunity response and steps required to
address community concerns.

" Activities requiring coordination with federal, state, and county
agenci es.

Conponents of availability considered for the anal ysis include:

" Availability of adequate off-site treatnent, storage, and disposal
servi ces.

* Availability of necessary equi prment and specialists to construct the

remedy.
4.5.2.3 Cost
In Phase |11, indirect costs were added to the direct costs, developed in
Phase 11, to obtain the estimated cost of each alternative. The cost

estimates are considered to be within mnus 30 percent and plus 50 percent
of the actual cost.

Capital costs considerations include:
" Estimated direct capital cost for devel opnment and construction.

" Estimated indirect costs for engineering design and preparation of
speci fications and bid docunents.
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 Other capital and short-termcosts, such as permtting and | egal costs
until the alternative is constructed.

Annual operating and mai ntenance costs include:

" Qperating |abor, materials and energy, naintenance materials and | abor
and di sposal of residues.

" Admi nistration, insurance, taxes, and |icense.

" Costs of five-year reviews such as sanpling and anal yses.

" A contingency for potential future remedial action and replacenent
costs.

Present worth cal cul ations were based on a 5 percent discount rate and a
30-year tine period (U S. EPA 1988).

4.5.2.4 Sensitivity Analysis of Alternatives

Sensitivity analyses were conducted to assess the effect of varying the
specific assunptions on effectiveness, inplenentability, and cost that were
made in developing the alternative. The sensitivity analysis factors that
wer e exam ned included the effective life of renedial actions, operation and
mai nt enance costs, discount rates, duration of treatnment systens, and
uncertainty of site conditions.

Smal | factors that mght bring about a significant change in the overal
costs were of nobst concern in the sensitivity analyses. A small variance in
| arge cost itens such as the flood control structure may generate a | arge
cost change. Costs generated in the sensitivity analyses are used to assess
t he best and worst case scenarios for each alternative.
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4.5.3 Summary of Alternatives
Alternatives A, B, C, and D, resulting fromthe Phase Il evaluation, are

summari zed in Table 1. 3.

4.5. 4 Eval uati on of Alternatives

A t horough di scussi on of the evaluation of each alternative woul d be | engthy.
Such a discussion is contained in the feasibility study report. The
eval uation of alternatives is sunmarized in Table 4.16.

4.5.5 Conmpari son of Alternatives

This section presents a qualitative assessnent of the strengths and
weaknesses of Alternatives A, B, C, and D for the 19th Avenue Landfill so
that a conparative analysis can be nade between the alternatives. The
relative performance of the alternatives with respect to effectiveness
i npl ementability, and cost were used as the basis for conparison.

4.5.5.1 Effectiveness

Short-term protection for reducing existing risks is achieved for the
ref use-washout and surface-water quality areas of concern of Alternatives A
B, C and D by containing the refuse and elim nating contact between surface
wat er and refuse. Short-termprotection is also achieved by controlling the
off-site mgration of the gas. In addressing the ground-water quality
objective, Alternatives A and B achieve short-term protection of public
health by nmonitoring quality and use of ground water and continuing to supply
drinking water fromthe Cty of Phoenix distribution system Alternatives C
and D al so provide protection by utilizing punping and treatnment of ground
water to prevent any off-site migration of ground water that has been
i npacted by the landfill.
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The comunity and workers can be protected during construction of
Alternatives A and C if proper safety procedures are followed by workers.
Possi bl e risks of exposure would be greater in Alternatives B and D because

the option to relocate Cell A-1 to Cell A has the potential for spilling
refuse along roads or the river channel while it is being transported. Larger
amounts of Jlandfill wmaterial wll be nmoved in the construction of

Alternatives B and D, increasing the potential for worker or comunity
exposure to landfill materials.

Long-term protecti on would be achieved for the refuse washout and surface
water quality objectives of each alternative if the flood control structure
and cap are properly maintai ned. Changes in ground-water flow directions and
ot her hydrogeol ogic conditions at the site nmay affect the effectiveness of
the options designed to protect public health from the inpacts of the
landfill on ground-water quality. Long-termnonitoring is required for al
alternatives. A contingency plan will assure | ong-termprotection of public
heal th and the environnment by ensuring conpliance with ARARs. Proper design,
operation, and mai ntenance of the gas collection, should provide |ong-term
protection of public health and the environment.

Mobility of refuse is reduced in all alternatives by containnent or by
rel ocation and contai nnent. Mobility and hazards of landfill gas accumnul ated
are reduced for all alternatives by collection and treatnment. Alternatives
A and B do not reduce the nobility of conpounds in ground water. However,
wel I s downgradi ent of the property boundary do not presently exceed MCL’s.
Alternatives C and D use punping to reduce nobility of contam nation and
treatnent to reduce toxicity of contam nated ground water

4.5.5.2 Inplenentability

The i npl ementability of Alternatives A, B, C, and D was anal yzed in terns of
technical feasibility, admnistrative feasibility, and availability of
resources.

The technical feasibility of inplenmenting Alternatives A, B, C, and D is
sound. Renedial actions for the alternatives would enploy conventional
t echnol ogi es t hat have been used in the arid desert regions of Arizona. Good
performance i s expected.
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Adm nistrative feasibility problenms are not expected to be significant.
Approval from the appropriate regulatory agencies is considered |ikely for
all alternatives. The nonitoring of ground-water use (which is a conponent
of Alternatives A and B) will require coordination with DAWR

Resources to inplement Alternatives A, B, C, and D are readily available in
Arizona. Adequate equipnent, services, |abor, and technical expertise are
avail abl e in the Phoeni x area. The actions can be nonitored and i nspected for
all alternatives.

4.5.5.3 Cost

The costs for Alternatives A, B, C, and D at the 19th Avenue Landfill were
analyzed in terns of capital costs, operation and mai ntenance costs, and
present worth.

Present worth conparisons show a snall difference between Alternative A and
B. This indicates that the difference between containing or relocating Cel
A-1 is not a major cost factor given the assunptions and | evel of analysis
in the feasibility study. The sensitivity analysis showed that costs of
relocating Cell A-1 will increase greatly if hazardous waste i s encountered.
The addition of ground-water treatnment in Alternatives C and D over no action
in Alternatives A and B results in an increase in capital cost and
significant increase in annual operation and mai ntenance costs:

4.5.5.4 D scussion

The analysis of Alternatives A, B, C, and D provides information that is used

to select an action or set of actions for the Landfill that protect human
health and the environment. Each alternative contains options that address
the four areas of concern at the landfill: refuse washout, surface-water
guality, ground-water quality, and landfill gas accumul ati on. The proposed
actions fulfill the follow ng goals:

Human heal th and the environment woul d be protected.
Specific objectives and the overall site objective would be net.
Cost-effective renmedi ati on woul d be achi eved.
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Two maj or differences anong Alternatives A, B, C, and D are the renoval of
Cell A-1 and the punping and treatnent of ground water.

The first major difference involves relocating Cell A-1 to Cell A
Alternatives A and C would leave Cell A-1 in place. This neans that fl ood
protection structures, caps, and gas collection systemwould have to be built
at both Cell A and Cell A-1. If Cell A1 is noved to Cell A as called for
in Alternatives B and D, no additional action would be required at Cell A-1.
I mpacts fromCell A-1 would be elimnated and the solution for Cell A-1 would
be pernanent.

The renoval of Cell A-1 in Aternatives B and D, however, would require the
excavation and exposure of much nore refuse than in Alternatives A and D. The
chances of short-termhealth inpacts to workers and the community increases
with the amount of refuse that is exposed and handl ed. |f hazardous naterials
are encountered during the excavation of Cell A-1, costs can be expected to
increase significantly. Increased tinme and expense will be required to
detect, handl e, and di spose of hazardous waste. Protection of workers and the
communi ty woul d becone nore tine-consunm ng, expensive, and | ess reliable.

The second major difference between alternatives involves taking either a
managenent approach or punping and treating to neet the ground-water quality
objective. The inpacts on the alternatives and the tradeoffs between
alternatives are based on the issues of protection, cost, and beneficial use
of resources.

The no action option for ground water in Alternatives A and B will be
protective of public health. The City of Phoenix presently provides water
fromtheir distribution systemfor the area. The City plans to elimnate the
use of ground water for drinking water in the future except for periods of
peak demand but has no plans to develop ground water in the area of the

landfill. Continued industrialization of the area nakes devel opnent of snal
domestic wells a renote possibility. A ground-water quality nonitoring
program coupled with the contingency plan will assure |ong-term protection

of public health, welfare, and the environnent.

Capturing all ground water that flows through the 19th Avenue Landfill by
punping and then treating it, as in Alternatives C and D, wll cost
approximately $3 mllion in capital
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expenses and $890,000 a year in operational expenses. The principal
difference fromthe no action alternative would be that there are no off-site
m gration of conpounds in ground water for any distance. However,

approxi mately 4,200 gal l ons per m nute or 6,800 acre-feet per year will have
to be punped to capture all the ground water. At the present tinme, this
ground water will require mnimal or no treatment (i.e., it would neet MCLs
98 percent of the tine). This water will have to be put to beneficial use.

It may be very difficult to find a beneficial use for that amount of water
in the vicinity of the site. Additionally, the w sdom of punping |arge
vol unes of ground water that neets MCLs is questionable given the State's
obj ective of neeting safe yield and stabilizing ground water |evels.

Components of Alternatives A, B, C, and D relating to the surface-water
guality and | andfill-gas accumrul ati on areas of concern are basically constant
for all four alternatives. Remobving Cell A-1 to Cell A wll reduce the
surface area to be capped by 6.5 percent, but will not reduce the vol une of
ref use.

The conpari son process presented in the feasibility study showed that, with
t he exception of the no action case, all alternatives are protective of human
heal th and the environnent and will conply with all federal, state, and | oca

laws, regulations, and standards. The principal differences between
Alternatives A, B, C, and D are the renoval of Cell A-1 and the punping and
treatments of ground water. Renoval of Cell A-1 poses serious short term
health i nmpacts to worker and the comunity and i ncreases the expense and tine
required to achi eve adequate protection of human health and the environment.

Pumping and treating ground water will significantly add to the cost of
renmedi ati on and produce | arge quantities of water which will require m ninmal

or no treatnent. Based on these consi derations, a reconmended al ternative was
identified and is described in the follow ng section.

4.5.6 Recommended Alternative

Alternative Ais the recommended renedi al action for the 19th Avenue Landfil
for the foll ow ng reasons:
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" Alternative A provides long-term protection of public health and the
envi ronnment equal to other alternatives.

 Alternative A does not include relocation of Cell A-1 and therefore
avoi ds the potential short-termhealth risks and hi gher costs that nmay
result fromrel ocation.

Alternative A is cost-effective.
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5.0 RECOMVENDED REMEDI AL _ACTI ON

5.1 | NTRODUCTI ON

The feasibility study for the 19th Avenue Landfill eval uated alternatives for
correcting existing public health or environmental inpacts and for preventing
future inpacts. In order to acconplish this purpose, several goals should be
met by the selected renedial action. The goals are related to inpacts and
potential risks identified by the renedi al investigation. The renedi al action
goal s are:

" Prevention of erosion and overtopping of the landfill during a 100-year
flood to elimnate the risk of refuse being washed out of the landfil
and prevent inpacts on surface water and sedinment quality in the Salt
Ri ver.

" Prevention of infiltration of surface water into the landfill and the
transport of landfill material in surface-water runoff to elimnate the
possi bl e i nmpact of the landfill on surface water and sedi nent quality,
to reduce the generation of |eachate in the landfill, and to reduce
| ocalized air em ssions fromcracks or holes in the existing |andfil
cover.

" Ensure that in the future potential ground-water degradati on does not
to pose a risk to public health, welfare, or the environnent.

" Prevention of the off-site mgration of landfill gas to elimnate the
ri sk of explosions that could result fromthe accunul ati on of mnethane.

Conpliance with ARARs presented in Section 3.3 of this docunent.

The recomrended renedi al action woul d achi eve these goal s through the use of:

Levees with bank protection designed to protect Cell A and Cell A-1
fromthe 100-year fl ood.

A single-layer soil cap wth surface drainage control for both cells.

5-1
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Conti nued ground-water nmonitoring at the site.

* Continued delivery of an adequate supply of drinking water from the
City of Phoenix distribution systemto residents and busi nesses in the
vicinity of the landfill.

" Renovation or replacenent and expansi on of the existing gas collection
system at both cells.

The following sections of this report describe the conponents of the
reconmended renedi al action and di scuss how t he reconmended renedi al action
(1) mnimzes or mtigates danger to public health and the environnent from
rel ease or threatened release from the landfill site, (2) reduces the
mobility of contam nants and refuse, and (3) reduces the potential for
exposure to toxic contam nants and hazardous materials generated by the
[andfill.

The Recommended Renedi al Action presented below is prelimnary and coul d

change as a result of public coments or new information. The public is
encouraged to review and comment on all alternatives presented in the RAP

5.2 COVPONENTS OF RECOMVENDED REMEDI AL ACTI ON

5.2.1 Ref use- WAshout Contr ol

5.2.1.1 Sunmary

The proposed | evee and bank protection systemw || provide contai nment of the
refuse and will protect the landfill frominundation by the 100-year fl ood.
A concrete pipe installed in the stormdrain outfall channel will prevent
refuse washout by isolating the refuse fromflows in the drain. The effects
of general riverbed degradation would be controlled by a subsurface grade
control structure. The structure would limt the |evee foundation depth to
the depth of local scour (estinmated to be about nine feet).

5-2
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5.2.1.2 Levees and Bank Protection

Concepts for the shall ow seated conpacted earth | evee and soil cenment bank
protection system are illustrated in Figures 5.1 through 5.5. The design
concepts for the earth | evees are as foll ows:

Levees will extend three feet above the 100-year flow | evel.

Levees for Cell A will extend from about 100 feet upstream from the
stormdrain outfall channel to the 19th Avenue bridge and will tie into
t he existing topography with a m ni num of di sturbance.

Levees for Cell A-1 will extend from100 feet upstreamfromthe eastern
boundary to the western boundary of the cell.

Ref use excavated during the construction of the |levees will be buried
in the cell on the sane side of the river as the | evee excavati on

All refuse and cover material wll be transported by trucks or
scrapers.
The existing soil cover will be excavated to within one foot of the
waste and stockpiled for use as an engineered fill prior to waste
pl acenent .
Rel ocated refuse wll be placed near the center of the cells,

conmpacted, and provided with a daily soil cover.
Excavation side slopes will not be allowed to exceed 1.5:1.

Dewatering will be required to five feet below the bottom of
excavati ons that extend bel ow t he ground-water table.

Ref use beneath structures wll be replaced with conpacted soil to
stabilize the | evee foundation area.

5-3
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* Soil wused for construction and for producing soil cenent aggregates
will be obtained fromalluviumin the site area.

Excavations for structures will be backfilled with conpacted soil
around the conpl eted structures.

5.2.1.3 Grade Control Structure

The grade control structure will be downstreamof the 19th Avenue bri dge and
configured as shown in Figure 5.6. Design concepts for the structure are:

" The structure would be constructed of soil cenent.

The structure will traverse the 600-foot channel width and will tie
into the Cell A channel bank protection structure.

** The foundation of the structure will be significantly deeper than
foundati ons of the |evees.

5.2.1.4 StormDrain Pipe

A configuration of the concrete stormdrain pipe and backfill is shown in
Figure 5.7. Design concepts for the stormdrain pipe are:

" A three-foot thick bedding |ayer of conpacted granular soil wll be
pl aced under the pipe.

The pipe will be eight feet in diameter and will be equi pped with a gas
nmonitoring system and inspection shafts.

The trench around the pipe will be backfilled with conpacted soil to
the final ground surface.
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5.2.2 Sur f ace-Water and Sedi nent Quality Protection

5.2.2.1 Summary

Wth regul ar i nspection and mai ntenance, a single-layer soil cap will provide
| ong-term protection to human health and the environnent by preventing
contact between surface water and refuse.

Evapotranspiration at the landfill greatly exceeds rainfall. The average
annual rainfall and evaporation are approximately 7.1 and 71 i nches (Nationa
Cceani c and At nospheric Administration, 1973, 1979), respectively. G ven
these paraneters, a mninmum surface slope of 2 percent, and a soi
perneability of 10* centineters per second, the 4-foot thick single-Ilayer
soil cap should prevent surface water frominfiltrating the refuse during a
100-year rain event. This will reduce potential ground-water quality inpacts
that mi ght be caused by | eachate generation

This cap together with the |evees and wider river channel wll effectively
prevent surface water fromcontacting the refuse and m nim ze surface water
infiltration into refuse and transport of |eachate into the ground water. The
cap will isolate the refuse from rain. Perineter ditches wll intercept
off-site flows and convey and di scharge theminto the river

5.2.2.2 Single Layer Soil Cap

Singl e | ayer conpacted soil caps over Cell Aand Cell A-1 are illustrated in
Figures 5.8 and 5.9. Design concepts for the surface cap are as foll ows:

Site preparation earthwork will |eave at |east one foot of existing
soil cover in place over the refuse.

The cap will be constructed using the soil presently stockpiled at the
site without mxing in any other material s.
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The single-layer cap section will consist of at |east one foot of
exi sting soil and three feet of conpacted soil.

The conpacted soil of the cap will have a perneability |less than 10*
centineters per second.

The cap will have a surface slope of two percent to direct surface
wat er toward the perineter of the site and away fromthe landfill.

Ref use excavated during the construction of the |evees will be placed
at the center of each cell where final grades would be the highest.

5.2.2.3 Drainage and Qutfall Structures

The surface drainage and outfall structures will be configured as shown in
Figures 5.7, 5.9, and 5.10. Design concepts are as foll ows:

Surface water flowing onto Cell A fromoff the site originates from
north of the site.

Surface water flowng onto Cell A-1 fromoff the site will be directed
around the cell by existing ridges.

The slopes of the perineter drainage collection channel wll be at
| east 0.2 percent. Side slopes will be lined with gunite.

Perimeter channels will enpty into the river with the exception of the
northern channel of Cell A which will enpty into the stormdrain.

River outfalls will have flap gates if they are below the 100-year
wat er surface profile.
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5.2.3 G ound-Water Quality Protection

5.2.3.1 Sunmmary

Ground-water quality does not currently pose a risk to public health,
wel fare, or the environnent. Ground water in the vicinity of the landfill is
not currently used for drinking water. Drinking water will continue to be
supplied by the City of Phoenix water distribution system Long-term
protection will be assessed by nonitoring ground water at the landfill

Monitoring of ground-water use will prevent inadvertent use of ground water
for drinking water at and downgradient of the boundary of the landfill.

Protection of human health at the boundary of the landfill will be verified
by ground-water nonitoring. Monitoring will detect changes in ground-water
quality and in the flow system A contingency plan (Appendix B) wll be

i mpl enented if contam nant |evels exceed MCLs at the property boundary.

Mai nt enance of the existing nonitoring network would be required.
Ground-wat er nonitoring has been ongoing at the landfill for several years.
Long-termconsi stency in the nonitoring programcan be achi eved by devel opi ng
specifications for procedures and anal ytical requirenents in advance.

5.2.3.2 Monitoring

A nonitoring well network will be used for detecting changes in ground-water
guality and flow systens. Key concepts for nonitoring are:

* The nonitoring well network will include the existing wells shown on
Figure 2.9 and two existing production wells.

Sanpling will be on a quarterly basis.

Suppl ementary sanpling will be conducted if flows in the Salt River
exceed flows that occurred during the Rl
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At the conpletion of the renedial action currently provided for in this
Renmedi al Action Plan, a nethane and anmbient air quality nonitoring

program wi I | be devel oped and inplenmented to ensure conpliance with
ARARS.
5.3 | MPLEMENTATI ON OF THE REMEDI AL ACTI ON

5.3.1 CGener al

A renediation plan will be prepared to identify steps necessary for
i npl ementing the recommended renedial action and achieving the goals of
renedial action. In order to acconplish the goals and objectives of the
renedi al action, the follow ng tasks are necessary:

Prepare design and construction docunents.

Acquire permts.

Select a qualified contractor.
* Construct the required site features under strict quality control and
assur ance.

" Qperate and maintain the site facilities properly to protect the public
heal th and the environnent.

The follow ng sections discuss the steps associated with carrying out the
remedi al action and presents an estinated schedul e over which the plan can
be i npl enent ed.

The information presented in these sections utilize the assunptions and the
10 percent conceptual design |level docunents presented in the feasibility
study report. Modifications to design and construction features are to be
expected during the final design, permtting, and construction process in
order to acconplish the goals and objectives of the renediation plan.
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5.3.2 Desi gn _and Construction Docunents

Construction drawi ngs and specifications will be prepared for all conponents
of the project. These docunments will be submitted for review by appropriate
federal, state, county, and city agencies for regulatory conpliance and be
used as a basis for bids and subsequent construction. It is anticipated that
the appropriate regulatory agencies will review the design docunents at the
30 and 90 percent levels of design as well as at the conpletion of the
design. In addition, it is assumed that prior to starting the design phase
t hat additional geotechnical and geophysical work, and aerial and ground
survey work will be required to further define surface and subsurface site
conditions. The estimated schedul e for devel opi ng desi gn and construction is
gi ven on Figure 5. 14.

It is anticipated that construction docunments will consist of draw ngs that
wi |l include:

N Site |ocation draw ngs.

N Ceneral plan show ng the |ocation of existing and proposed facilities,
runof f diversion system |evee and soil cenent bank protection system
grade control structure, storm drain pipe and outfall system and

net hane col |l ecti on system

N Plans showing the location of borings, test pits, nonitor wells,
recommended borrow areas, and recommended stockpil e areas.

N Plans, profiles, sections, and details for the follow ng:

| evee and soil cement bank protection system
grade control structure

wi deni ng of the Salt River channe
stormdrain pipe and outfall system

single | ayer conpacted soil cap

runof f diversion system

net hane col |l ection system

site security fence system

N Pertinent boring logs, test pit |ogs, and geol ogi c cross sections.
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N Plans showi ng | ocation of required denolition activities.
N Plans and details for the dewatering systens.

N Mscellaneous plan, section, details, for required nechanical
el ectrical, and structural work.

Construction specifications will be required for use as part of the bid
docunents, and are anticipated to consist of:

Instruction to bidders

Bid forms

CGeneral conditions

Suppl enrentary conditions

Techni cal specifications, and

Appendi ces—geot echni cal and materials data

= =22 2 =2 2

Foll owi ng the preparation of the construction plans and specifications an
engi neer’s estimate of the construction cost will be required for conpari son
agai nst contractor bids. The engineer’s estimate will be based on the actua
bi ddi ng schedul e(s) devel oped in the contract document.

5.3.3 Pernit Application

Applicable permts and/ or approvals for construction and operation will be
obtai ned fromvarious federal, state, county, and city agenci es. As di scussed
earlier in this report, the appropriate regul atory agenci es woul d revi ew t he
desi gn and construction docunents at key points in the design for regul atory
conpliance. The agencies anticipated to be involved in the permtting,
review, and/or approval process and their area of responsibility are as
foll ows:
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N United States Environnmental Protection Agency (USEPA)

I Conprehensive Environnmental Response, Conpensation, and Liability
Act of 1980 (CERCLA)
Super fund Amendnents and Reaut horization Act (SARA)
Nati onal Pollutant Discharge Elimnation System (NPDES) Permt for
di sposal of water in the Salt River

N United States Army Corps of Engi neers (USCOE)
I Section 404 of the Clean Water Act (404 Permt)

N Maricopa County Flood Control District (MCFCD)
I Fl oodpl ai n ordi nances

N Arizona Departnent of Water Resources (ADWR)
I Dewatering Permt

N Arizona Departnment of Environmental Quality (ADEQ
I Surface-Water Quality Standards
I Resource Conservation and Recovery Act (RCRA)

N Maricopa County Health Departnment (MCHD)
I Air Quality Discharge Permt
I Air Quality Standards

N City of Phoenix

Ri ght - of - way/ easenent s

Land ownership

City floodplain regulations

Surface water diversion and di scharge regul ati ons

It is presuned that the design docunents will be formally reviewed at the 30
and 90 percent |levels of design as well as at the conpletion of the design.
It is assuned that the agencies will require at | east a 30-day revi ew period

after the 30 and 90 percent design submttal and a 90-day revi ew period after
submttal of the final design and permt application. The estimated schedul e
for this process is illustrated in Figure 5.14.
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5.3.4 Contractor Sel ection

After the conpletion of the design and construction docunments and the issuing

of the appropriate permts, the project will be advertised for bids. A
bi ds, once received, wll have to be evaluated based on contractors
qgqualifications and pricing. A contractor will be selected following this

revi ew process.

Fol Il ow ng the selection of the contractor, a pre-construction neeting should
be held anmong the principal parties involved in the renediation. The
organi zation of the parties to the project is delineated at this nmeeting, and
t he deci sion-nmaking authority is clarified and acknow edged. The network of
i nformati on and communi cation specified at this neeting will be utilized
t hroughout the projects inplenmentation. At this neeting, the parties wll
anal yze the project requirenents and exam ne the contractors schedule for
nmeeting requirenments.

Throughout the term of the project, the principal parties would confer
periodically. Those neetings are used to clarify all outstanding issues and
guestions, and to permt regular review of the progress of the renediation.
The estimated schedule for these processes is included in Figure 5.14.

5.3.5 Site Renedi ation

Once the project has been planned, the schedul e has been laid out, and al

i ssues have been addressed by the contract docunents or consent order, the
actual renediation of the site begins. Fromthe beginning, it is essentia
that the contractor and the construction managenent team

Mai nt ai n communi cations with regard to all construction activities.
Direct the progress of the work to ensure that it advances correctly.
Coor di nate the worKk.

Docunent all aspects of the work.

= =2 =2 =2

The prelimnary assessnent of the construction effort required for the
remedi al action plan is based on a nunber broad and qualified assunptions.
The construction schedul e
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assunes that a sequential order of construction activities would be foll owed,
usi ng reasonabl e amobunts of equi pnent and resources. The schedul e further
assunmes a single contractor wll be wutilized. The duration of the
construction period is based on the quantities and scope of work devel oped
in the feasibility study. The schedule duration further reflects
consi deration for various other aspects of the work such as:

N Dewatering of the project site.

N Procurenent of select equipnent required for the landfill gas
col | ecti on.

N Environnental nonitoring of the individual construction activities and
the overall site operations.

N Standard efficiencies in the work effort.

The prelimnary assessnent of the duration of the construction effort does
not include the adverse i npact of encountering the foll owi ng consi derations:

N Encountering hazardous waste within the [landfill requiring
significantly different handling than the bul k of the material handling
and the associated inefficiencies in the construction activities.

N The inpact of severe weather and large flows in the Salt R ver.

N Limtations or restrictions on the availability of construction
resources or materials which <could significantly inpact the
construction progress.

A prelimnary estimate of the duration of the construction effort required
is shown in Figure 5.15. This duration is estimated assum ng the construction
effort will proceed in a logical progressionto initially provide the shall ow
seated |levees with soil cenent bank protection for Cell A and Cell A-1
respectively, followed by the construction of the subsurface grade control
structure.

The sequencing is predicated on the potentially very costly site dewatering
requi rements and constraint in the production of soil cenent. Dewatering, the
wi deni ng of the existing
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channel, the relocation of cell refuse, and the partial conpletion of the
single |l ayer conpacted soil cap for Cell A and Call A-1 respectively will be
an integral aspect of these activities.

The landfill gas collection system the surface water collection and contro
facilities, and the stormdrain outfall channel will be constructed within
the sane tinme frane.

Construction of the single |layer conpacted soil cap for Cell Aand Cell A1
will be conplete once the refuse is relocated and the final configuration of
the landfill is determ ned.

This evaluation is based on the assunption that a single prinme contractor has
limted resources. Various other scenario’s using conbinations of contracts
and prinme contractors could potentially apply. For exanple, the construction
of the subsurface grade control struction in advance of any other work on
site may provide an option to reduce the overall project duration. These
various options would need further assessnment as the scope of work i s better
defined and the project econom es can be nore accurately addressed.

Basi c practices of construction managenent throughout the construction period
will be followed in inplementing the work. These practices include schedul e
control, quality control, quality, assurance, health and safety, conpetitive
pricing and purchasing, project cost nonitoring, manpower allocation, and
site docunentation

The estimted schedule for the site renediation construction is illustrated
on Figure 5.15.

5.3.6 Post construction Wrk and Operations Mnitoring

At the conpletion of the final inspection and cl ose-out of the construction

contract, a construction report will be prepared to docunent each aspect of
the project. Records of construction activities and i nspection and nmaterials
data gai ned during construction will be sunmarized and conpil ed. The report

wi Il additionally provide a summary of the construction history conplete with
dates, nanes of contractors, nanmes of persons
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i nvol ved, volumes of materials, types of equipnment, details on excavations
and installations, and other pertinent details.

As-built drawings of all conponents of the project will be maintained
t hroughout the construction phase. They will be conpleted, reviewed, and
finalized concurrently with the preparation of the construction report.

Operati on and mai nt enance manuals will be prepared to provide operations and
mai nt enance staff with the correct procedures for operating and mnai ntai ning
the various installed systens. The estimted schedul e for postconstruction
is illustrated in Figure 5.16.
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TABLE 1.1

CROSSREFERENCESBETWEEN RAP SECTIONS
AND WQARF REQUIREMENTS

WQARF Citation
(R18-7)

RAP Section, Table
or Figure Number

108.A.1. (Name, title, etc. of person
submitting plan)

108.A.2. (The location and legal
description of the Site)

108.A.3. (Description of the release of
a hazardous substance)

108.A 4. (Exposure routes,
environmentd effect and population)

108.A.5. (Purpose and schedule of the
remedial action)

108.A.6. (Notarized statement
regarding cost recovery)

108.A.7. (Meeting requirements and
criteria of RAP)

108.A.8 (Expeditious RAP)
108.A.9. (Matching funds)

108.B.1. Review of the potentia for
release of hazardous substance)

108.B.2. (Remedid Investigation)
108.B.3. (Risk Assessment)
108.B.4. (Hedlth effects study)
108.B.5. (Feasihility study)

108.B.6. (Description of cleanup
methods)

Cover letter dated February 17,
1989

Figures1.1and. 1.2 and Table 1.2
13,14

Section 3.4

Sections 1.6, 4.2, 5.1, 5.3
Transmittal Letter

1.1, Table1.1

Section 4.5, Chapter 5.0
Not Applicable?
Sections 2.2, 2.3,2.4, 25

Chapter 2.0
Chapter 3.0
Not Applicable
Chapter 4.0
Chapter 5.0
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Table 1.1 (continued)
Cross References Between RAP Sections
and WQARF Requirements

WQARF Citation
(R18-7)

108.B.7. (O&M, and monitoring plan)

109.A.1. (Protect public health, welfare and
environment)

109.A.2. (Beneficial use of waters of the
state)

109.A.3. (Cost effective)

109.A 4. (Consistent with A.R.S. 45-401
through 45-655)

109.B.6 (Description of clean-up, methods)
109.C.6 (Description of clean-up methods)
109.D.6 (Description of clean-up methods)

RAP Section, Table
or Figure Number

Section 5.3
Sections 4.3, 4.4, 45

Chapters 4.0, 5.0

Sections 4.4, 4.5
Chapters 4.0, 5.0

Chapter 5.0
Chapter 5.0
Chapter 5.0

3o monies from the Fund are sought for remedial action at the 19th Avenue Landfill.
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TABLE 1.2
LEGAL DESCRI PTI ON OF 19TH AVENUE
LANDFI LL PROPERTY, PHCEN X, ARI ZONA

That part of the Southwest quarter of Section 19, Township 1 North, Range 3 East, G &
SRB&M described as foll ows:

COMMENCI NG at the South quarter corner of said Section 19; thence North 00 degrees 49
m nutes 15 seconds West, along the North-South md-section |ine of said Section 19, a
di stance of 1156-40 feet;

thence North 99 degrees 51 mi nutes 22 seconds West to the West |ine of the East 40 feet
of said Southwest quarter and the PO NT OF BEG NNI NG of this parcel description

thence North 00 degrees 49 m nutes 15 seconds West, along said West |line, a distance
of 1143.20 feet;

thence South 57 degrees 45 m nutes 05 seconds West, a distance of 1094.11 feet;
thence South 81 degrees 35 m nutes 36 seconds East, a distance of 380.58 feet;
thence South 00 degrees 51 m nutes 22 seconds East, a distance of 492.55 feet;

thence South 88 degrees 51 m nutes 22 seconds East, a distance of 558.00 feet to the
PO NT OF BEG NNI NG

TOGETHER W TH t hat part of the West half of said Section 19 described as foll ows:
COMMENCI NG at the PO NT OF BEG NNI NG of the parcel of |and described herein-above;
thence North 00 degrees 49 m nutes 15 seconds West, along the West |ine of the East 40
feet of said West half of Section 19, a distance of 1896.31 feet to the TRUE PO NT OF
BEGI NNI NG of this parcel description;

thence North 00 degrees 49 mi nutes 15 seconds West, along the West |ine, a distance of
2094. 65 feet;

thence North 86 degrees 35 m nutes 45 seconds West, a distance of 510 feet;
thence North 00 degrees 49 m nutes 15 seconds West, a distance of 460 feet;
thence North 88 degrees 50 mi nutes 45 seconds West, a distance of 2101.70 feet;
thence southerly, along said East line, a distance of 3943.49 feet;

thence North 88 degrees 12 m nutes 27 seconds East, a distance of 562.00 feet;
thence North 68 degrees 26 m nutes 16 seconds East, a distance of 588.80 feet;

thence North 58 degrees 06 m nutes 18 seconds East, a distance of 1080.75 feet;
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Table 1.2 (continued)
Legal Description of 19th Avenue Landfill Property, Phoenix, Arizona

thence North 55 degrees 19 minutes 20 seconds East, a distance of 436.20
f eet;

thence North 40 degrees 06 m nutes 21 seconds East, a distance of 357.39 feet
to the TRUE PO NT OF BEG NNI NG
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Componentsof Alternatives

Refuse Washout Components

Shallow-seated |evee with bank
protection for Cell A

Shallow-seated |evee with bank
protection for Cell A-1

Subsurface grade control structure
across theriver channel

Pipe and backfill for the storm drain
outfall channel

Relocate Cell A-1to Cell A

Wider river channel between Cell A
and Cell A-1

Surface Water Quality Components
Single-layer soil cap over Cell A
Single-layer soil cap over Cell A-1
Surface drainage at Cell A

Surface drainage at Cell A-1

Fence around Cell A

Fence around Cell A-1

Relocate A& B Silica Sand and All
Chevy Auto Parts

TABLE 1.3
SUMMARY OF ALTERNATIVES

Preferred
Alternative Alternative Alternative Alternative
A B C D
Yes Yes Yes Yes
Yes No Yes No
Yes Yes Yes Yes
Yes Yes Yes Yes
No Yes No Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes No Yes No
Yes Yes Yes Yes
Yes No Yes No
Yes Yes Yes Yes
Yes No Yes No
Yes Yes Yes Yes

1 of 2
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Table 1.3 (continued)
Summary of Alternatives
Preferred

Alternative Alternative Alternative Alternative
Componentsof Alternatives A B C D
Ground-Water Quality Components
Ground-water quality monitoring Yes Yes Yes Yes
Ground-water well and pump system No Yes Yes
Ground-water treatement system No No Yes Yes
Ground-water treatment system No No Yes Yes
L andfill Gas Accumulation Components
Landfill gas monitoring Yes Yes Yes Yes
aCdl A
Landfill gas monitoring Yes No Yes No
a Cell A-1
Landfill gas collection Yes Yes Yes Yes
system at Cell A
Landfill gas collection Yes No Yes No
system at Cell A-1
Landfill gas treatment Yes Yes Yes Yes
system at Cell A
Landfill gas treatment Yes No Yes No

system at Cell A-1
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TABLE 2.1
ANALYTICAL PARAMETERSFOR SOIL AND REFUSE SAMPLES

Metals (EP - Toxicity)

As, Hg, Se, Cd, Pb, Cr, Ag, Ba

Metals (total)

As, Hg, Se, Cd, Pb, Cr, Be,

Cu, Ni, Zn, Sb, Ag, Ba, Tl

Organic_Compounds

Volatiles, (EPA Method 8010), Aromatics
(EPA Method 8020), Pesticides’/PCBs

(EPA Method 8080)

Indicators

TOX, TOC, pH, Cyanide, Phenols, Moisture,

Cation Exchange Capacity

1 of 1



Final Draft RAP
06/ 12/ 89

TABLE 2.2
SUMMARY OF MOST FREQUENTLY OBSERVED ORGANIC CONSTITUENTS
IN REFUSE MATERIAL

Concentration

(ppm) No. of Detections Physical Data?
Vapor
Solub Press
Max. Avg. Borings Samples (mg/l) (atm)
ethylbenzene 32 5 10 20 152 0.01
1,4dichlorobenzene 6 1 10 20 79 10
Xylenes 30 6 6 12 180 0.008
toluene 13 4 6 10 530 004
%t 25E C

1 of 1
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TABLE 2.3

CHEMICAL ANALYSISFOR SURFACE-WATER INVESTIGATION

A. Surface-Water Samples

General Classification

lons

Metd's (Dissolved)

Organics

Indicators

B. Sediment Samples

Totd Metals

EP Toxicity Metals

Organics

Indicators

Ammonia, Boron, Cdcium, Chloride, Fluoride, Iron, Kjeldahl
Nitrogen, Magnesium, Manganese, Nitrate, Phosphate, Potassium,
Sodium, Sulfate

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium,
Copper, Lead, Mercury, Nickd, Sdenium, Slver, Thdlium, Zinc

EPA Method 601 (Volatiles)
EPA Method 602 (Aromeatics)
EPA Method 608 (Pesticides/PCBS)

Biologica Oxygen Demand, Chemical Oxygen Demand, Coliform
Bacteria, Cyanide, pH, Phenols, Total Dissolved Solids, Tota
Organic Halides, Total Organic Carbon

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium,
Copper, Lead, Mercury, Nickd, Sdenium, Siver, Thdlium, Zinc

Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Sdenium,
Siver, Thdlium, Zinc

EPA Method 8010 (Volatiles)
EPA Method 8020 (Aromatics)
EPA Method 8080 (Pesticides/PCBS)

Cation Exchange Capacity, Cyanide, Moisture, pH, Phenols, Tota
Organic Carbon, Total Organic Halides
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Calendar
Y ear

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

1978°
1979
1979

1980
1980°
1981
1982
1983

1984
1985
1986
1987

RAP
TABLE 2.4
RELEASES FROM GRANI TE REEF DI VERSI ON DAI\/IEl
1962 - 1987
Annual Volume
Duration of of Flow
Flow (days) (acre-ft) cfs
0 0 0
10 1,000 200
7 7,000 2,600
4 200,000 67,000
33 38,000 53,000
2 12,000 3,000
26 106,000 3,700
1 0 <100
2 0 15,000
1 0 <100
9 75,000 10,000
11 1,240,000 22,000
6 1,000 300
2 0 100
7 2,000 500
1 0 300
41 1,389,000 95,800
15 - 110,000
- - 80,000
- - 129,000
152 1,997,000 87,500
- - 51,800
- - 60,000
91 2,061,000 137,700
- - 185,000
0 0 0
40 178,000 9,000
165 1,744,000 30,000
a4 - 45,000
7 - 11,000
29 270,000 25,600
158 772,000 16,500
29 6,000 900
37 N/A 2,500

a Source: Salt River Project, 1987

Maximum Flow Rates

Date

817
801
12-31
101
12-19
2-15
310
9-05
815
12-27
401
8-03
7-13
2-09
10-23
3-03
12-19
3-03
12-19
1-18
329
1-19
329
2-16
2-16

314
2-10
10-03
12-26
12-28
318
4-05
322

For years with multiple releases, only magjor releases (> 10,000 cfs) are shown. All volumes are rounded to

the nearest 1,000 acre-ft. All flow rates are rounded to the nearest 100 cfs.

Approximate; measured at the old Joint Head Dam about seven miles upstream from the landfill site.
Datathrough April 15, 1987.
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TABLE 2.5
CHEMICAL ANALYSISFOR GROUND-WATER INVESTIGATION

General Classification

lons Ammonig, Boron, Cacium, Chloride, Fluoride, Iron, Kjeldahl
Nitrogen, Magnesium, Manganese, Nitrate, Phosphate, Potassium,
Sodium, Sulfate

Metds (Dissolved) Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium,

Copper, Lead, Mercury, Nickd, Sdenium, Siver, Thdlium, Zinc

Indicators Biological Oxygen Demand, Chemical Oxygen Demand, Coliform
Bacteria, Cyanide, pH, Phenols, Total Dissolved Solids, Tota
Organic Halides, Total Organic Carbon, Alkalinity, Radionuclides
(alpha, beta)

Organi(:sa Volatile Organic Cpds. EPA (601, 602, 624)
Semilolatile Organic Cpds. EPA (625)
Pesticides and PCBS EPA (608)
Acrolein and Acrylonitrile EPA (603)
2,3,7,8-TCDD EPA (613)

%EPA (601, etc.) denotes EPA Method for analysis of water samples.
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TABLE 2.6
SUMVARY OF GROUND- WATER QUALI TY PROGRAM FOR GEOLOG C UNIT A

Well ID L ocation Metals I norganics Indicators Radioisotopes Califorms Organics Pesticides
(WellsInstalled Prior to RI)
I-1 On-site I-VI I-VI I-VI I-VI I-VI I-VI ILVI
I-2 On-site I-VI I-VI I-VI LII-VI I-VI I-VI LIV VI
1-3 On-site I-VI I-VI I-VI I-VI I-VI I-VI VI
I-4 On-site I-VI I-VI I-VI LII-VI -V I-VI LIV VI
I-5 On-site I-VI I-VI -1V LII-VI I-VI I-VI LIV
1-6 On-site I-VI I-VI I-VI I-VI I-VI I-VI VI
I-7 On-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI LIV VI
(WellsInstaled During RI)
DM-1@54 On-site IVVI IVVI IVVI IVVI - Vi IVVI
DM-1@86' On-site - - - - - IV VI -
DM-1@122' On-site v v v A\ - IVVI v
DM-1@157 On-site - - - - - IVVI -
DM-1@192 On-site IVVI IVVI IVVI v v IVVI IVVI
DM-2@ 54 Off-site VI Vi Vi Vi IVVI IVVI Vi
DM-2@89' Off-dite % v v v v IVVI %
DM-2@124' Off-site - - - - - IV VI -
DM-2@159 Off-site - - - - - IVVI -
DM-2@194' Off-site IVVI IVVI IVVI IV VI IVVI IVVI IVVI
DM-3P Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM3l Off-dite IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM-3D Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM-4 Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM-5S Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM-5D Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI
DM-6 Off-site IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI IV-VI

Note: Roman numerals refer to specific sampling rounds as listed below:

| - 3rd quarter 1986; | - 4th quarter 1986; |11 - 1st quarter 1987; IV - 2nd quarter 1987; V - 3rd quarter 1987, and VI - 4th quarter 1987.

1 of 1
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H - Historical data collected 8/ 78 -

b Basedon si x observations

Based on three observations

6/ 86
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TABLE 2.7
MAJOR ION CONCENTRATION IN GROUND WATER
MEAN = STANDARD DEVIATION (mg/l)
EXISTING (1) WELLS
Par amet er Data Set & |-1b |-b |-3b |-4b |-5b I-6° | - 8¢
Sodi um R 143 + 6 135 + 14 230 + 14 253 + 20 179 + 13 277 + 21 180 + 9
H 162 = 60 134 £ 59 338 + 128 298 = 46 211 = 76 254 + 88
Cal ci um R 58 £ 1 58 £ 5 57 £ 9 61 = 12 59 + 12 88 = 17 47 £ 6
H 73 + 23 62 + 23 116 + 65 80 + 30 51 + 24 80 + 29
Magnesi um R 28 + 2 26 = 2 39 + 3 45 £ 5 27 + 6 46 £ 4 32 £+ 4
H 37 £ 15 30 £ 11 69 £ 34 55 = 19 27 £ 6 40 =+ 14
Bi car bonat e R 261 = 15 235 = 11 564 + 59 520 = 26 312 + 48 323 + 12 323 + 54
H 333 + 72 299 + 91 998 + 30 644 + 138 432 + 98
Sul fate R 64 + 10 66 + 10 6 = 4 8 +6 83 + 30 150 + 18 28 + 9
H 103 £+ 56 81 + 32 16 = 14 22 + 36 93 + 30 115 #41
Chl ori de R 187 + 33 208 + 34 302 + 30 351 + 19 225 + 71 424 + 39 230 + 24
H 199 + 86 183 + 111 474 + 247 384 + 159 256 + 251 321 £ 167
Tot al R 672 + 28 662 = 35 1005 + 76 1078 = 77 841 + 111 1263 = 54 798 = 69
Di ssol ved H 826 + 246 600 + 115 1625 + 588 1301 + 192 775 £ 173 1088 + 262
Sol i ds
¢ R - Renedial investigation and feasibility study data collected 8/ 86 - 12/87
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TABLE 2.8
MAJOR ION CONCENTRATIONSIN GROUND WATER
MEAN + STANDARD DEVIATION (mg/l)
NEW (DM) WELLS

DM 1° DM 12 DM 1° DM 28 DM 22 DM 2°
Par anet er @4 @z2 @oz @4 @9 @oa DM 3P° DM 31 € DM 3D° DM 4° DM ©
Sodi um 272 + 28 243 244 + 14 387 210 271 + 29 179 + 10 253 + 50 157 + 8 164 +5 360 + 4
Cal ci um 44 + 9 41 60 + 9 53 50 84 + 8 51 + 1 110 + 42 39 + 1 71 £ 7 101 + 8
Magnesi um 21 + 5 18 27 + 1 8 25 34 + 4 24 + 1 36 + 10 20 + 1 27 + 0 40 + 2
Bi carbonate 495 + 124 231 277 + 13 170 390 280 + 20 288 + 9 297 + 30 83 + 1 315 + 9 325 + 4
Sul fate 44 + 52 84 146 + 22 25 60 110 + 54 90 + 12 165 + 38 34 £+ 0 121 + 8 174 + 10
Chl ori de 265 + 15 195 290 + 18 742 227 201 + 124 227 + 36 360 * 97 340 + 11 186 + 7 505 + 34
Tot al 1005 + 134 710 1040 + 60 1300 900 1165 + 135 773 + 6 1143 + 271 693 + 21 790 + 17 1487 + 23
Di ssol ved
Sol i ds

a .

One observation
Two observations
Three observati ons

1 of 1
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TABLE 2.10
SUMMARY OF DETECTED METALSIN GROUND WATER
CONCENTRATIONSIN ug/l

CONSTITUENT QTRIYR -1 -2 -3 -4 1-5 -6 -8
ARSENIC 3RD/86 . 7 32 42 32 .

BARIUM 3RD/86 170 160 1940 2580 370 270

BERYLLIUM 3RD/86 : 13 12 13 16 14

CADMIUM 3RD/86 5 5 8 6 8 6

MERCURY 3RD/86 14 04 11 04 6 08

NICKEL 3RD/86 10 20 30 30 20 30

ZINC 3RD/86 30 10 . 10 60 10

ARSENIC 4TH/86 . . 40 47 23 .

BARIUM 4TH/86 140 160 1200 2130 390 280

CHROMIUM (TOT)  4TH/86 . . 10 20 .

MERCURY 4TH/86 . . . 08 .

NICKEL 4TH/86 20 . 50 70 20 30

ZINC 4TH/86 80 10 30 <) 120

ARSENIC 1ST/87 . . 28 19 .

BARIUM 1ST/87 <) 110 1050 1680 350 310

BERYLLIUM 1ST/87 . . 2 13 45 18

MERCURY 1ST/87 . 05 . . . .

NICKEL 1ST/87 45 Y 45 73 21 68

ZINC 1ST/87 76 73 64 68 101 158

ARSENIC 2ND/87 . . 29 3 2 . 15
BARIUM 2ND/87 400 280 1660 160 600 420 1150
BERYLLIUM 2ND/87 . . . . . 11

CADMIUM 2ND/87 3 3 9 4 7

CHROMIUM (TOT)  2ND/87 . . 10 . . . .
COPPER 2ND/87 70 26 180 110 <) 20 20
LEAD 2ND/87 2 . 2 . 2 .

MERCURY 2ND/87 . . . . . 06 .
NICKEL 2ND/87 : 40 40 50 . 60 45
SLVER 2ND/87 : : : : : . 16
ZINC 2ND/87 25 20 20 30 100 110 30
ARSENIC 3RD/87 . . . c7) 23 . 170
BARIUM 3RD/87 130 210 920 1620 510 190 .
CHROMIUM (TOT)  3RD/87 . . . . . . 12
COPPER 3RD/87 . . . 72 . 12 .
NICKEL 3RD/87 50 50 50 % 30 70 30
ARSENIC ATH/87 . . 38 36 23 . 17
BARIUM 4TH/87 290 . 1280 1290 500 230 1180
BERYLLIUM 4TH/87 . 270 . . . .

CADMIUM 4TH/87 . . . . . 4

COPPER 4TH/87 35 14

MERCURY 4TH/87 : : 2 .

NICKEL 4TH/87 39 . 113 99 52

ZINC 4TH/87 53 30 69 77 99 139 25
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Table 2.10 (continued)

Summary of Detected Metalsin Ground Water

Concentration in ug/I

CONSTITUENT

BARIUM
CADMIUM
COPPER
MERCURY
NICKEL
ZINC

ARSENIC
BARIUM
NICKEL
ZINC

CONSTITUENT

BARIUM

CADMIUM
CHROMIUM (TOT)
COPPER

LEAD

ZINC

BARIUM
LEAD
NICKEL
ZINC

BARIUM
CADMIUM
ZINC

QTRYR

2ND/87
2ND/87
2ND/87
2ND/87
2ND/87
2ND/87

4TH/87
4TH/87
4TH/87
4TH/87

QTR/YR

2ND/87
2ND/87
2ND/87
2ND/87
2ND/87
2ND/87

3RD/87
3RD/87
3RD/87
3RD/87

4TH/87
4TH/87
4TH/87

O
g =
KEE8R ¥©8 B8 &

DM-3D
60

37
13

70

12

170

DM-1 DM-1
122 192
0 60
3
20 30
100
16

DM-3I DM-3P
130
. 3
22
14
20 16
150
2 .
30 30
32 17
260 130
29 19

2 of 2

DM-4

30
14

23
90

30
11

140

32

DM-2

8N

DM-5D

16

33
230

40
24

300

41

DM-2

04

17

DM-5S

17

150

36
150

41

DM-2
194

R 8.

140

DM-6
60

12
19

22
110

30
27

150

37
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TABLE 2.11
VOC CONCENTRATI ONS EXCEEDI NG 5 ug/ |
OR THE MCL FOR VI NYL CHLORI DE
Concentration (ug/l)
Compound Qtr/Yr Wl 1-1 Well I-2 DM-1

1,1,1-Trichloroethane 187 6.5

3/87 158

4/87 1
Trans-1,2-dichloro- 3/86 51
ethylene

4/86 1n

3/87 75

4/87 10
1,1-Dichloroethane 4/86 11

187 64

2187 56

3/87 85

4/87 20
Carbon tetrachloride 4/86 35
1,1 Dichloroethylene 4/87 54
Chloroethane 187 6.0
Vinyl chloride* 3/86 25 25

3/87 26

*MCL for vinyl chloride= 2.0 ug/|
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On-Site
Wells

Of-Site
Wel | s*

TABLE 2.12
SUMVARY OF CONCENTRATI ONS FOR BOD, COD, AND TOC
Well ID BOD (mg/ 1) COD (ng/ 1) TOC (mg/ )
-1 26 60 2.6
-2 32 38 3.5
-3 34 78 25
| -4 29 88 21
-5 38 57 4.4
-6 36 39 15
-8 29 39 11
Mean 32 57 12
Dwvt 3P 36 77 4.1
DM 4 62 154 1.8
DM 5S 53 106 0.6
DM 6 71 100 1.6
Mean 56 109 2.0

*For wells penetrating upper portion of UAU only.
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TABLE 2. 13
CITY OF PHOENI X 19TH AVENUE LANDFI LL
RADI Ol SOTOPE DATA CONCENTRATIONS I N pCi/L

WELL LEVEL DATE GROSS ALPHA GROSSBETA RADIUM 226 RADIUM 228
DM-1 54 870824 -2.7 18 10.7 5.6 0.5 0.1 0 1
DM-1 54 871217 -0.1 32 17.8 6.6 . . . .
DM-1 122 870825 20 2.6 29 5.6 0.0 0.1 0 1
DM-1 192 870825 0.2 19 21 33 0.2 0.1 0 1
DM-1 192 871217 10.2 27 16.2 6.8
DM-2 54 871217 -8.0 6.1 118 10.6 . . . .
DM-2 89 870825 -2.3 27 94 5.2 0.7 0.1 0 1
DM-2 194 870826 03 22 41 43 0.6 0.1 0 1
DM-2 194 871217 -21 84 14.9 116 . . . .
DM-3D 870818 -0.8 2.6 5.6 4.9 0.2 0.1 0 1
DM-3D 871021 -2.6 16 39 4.9
DM-3D 871217 0.7 45 4.8 54 . . . .
DM-3I 870818 -3.0 27 8.9 54 0.3 0.1 0 1
DM-3I 871021 18 44 4.0 8.0
DM-3I 871218 -2.8 4.34 94 10.0 . . . .
DM-3P 870819 -34 45 95 34 0.0 0.1 0 1
DM-3P 871023 -17 12 9.0 55
DM-3P 871217 -2.8 13 04 6.3 . . . .
DM-4 870818 13 35 124 5.9 0.6 0.1 0 1
DM-4 871021 0.4 16 41 52
DM-4 871216 -5.7 4.8 8.8 6.2 . . . .
DM-5D 870820 -0.7 2.8 8.2 5.8 0.0 0.1 0 1
DM-5D 871021 -0.7 3.7 6.8 9.1 . . . .
DM-5S 870820 -14 3.2 105 59 0.4 0.1 0 1
DM-5S 871020 18 6.1 8.7 12.2
DM-5S 871216 0.8 23 41 6.2 . . . .
DM-6 870818 -0.5 24 115 43 0.3 0.1 0 1
dm-6 871022 -14 14 6.4 82
Dm-6 871216 -2.1 24 41 51
I-1 860821 -24 29 83 38
I-1 870331 4.6 21 79 6.0 . . . .
1-1 870728 -21 28 88 5.8 0.7 0.1 0 2
-1 871019 -2.0 38 35 5.2
I-1 871214 -2.4 14 6.6 55
1-2 860821 -25 2.8 33 39
1-2 870331 -0.9 4.0 75 54 . . . .
1-2 870728 -04 0.7 22 15 0.0 0.1 0 2
1-2 871019 05 18 19.4 6.1
1-2 871214 0.9 94 46 54
1-3 860822 19 5.7 57.0 10.7
1-3 861016 -0.9 34 122.0 8.7
1-3 870331 -14 18 33.0 81 . . . .
1-3 870724 0.8 5.9 35 53 10 0.1 0 2
1-3 871019 -15 3.6 37.8 82
1-3 871217 -3.7 2.6 53.8 9.2
1-4 860821 01 6.2 8.8 74
1-4 870331 -0.2 25 39.6 8.0 . . . .
1-4 870727 0.2 19 315 7.8 10 0.1 0 2
1-4 871020 -0.3 34 21.9 101
1-4 871215 -2.9 38 32.8 81
1-5 860822 -1.7 3.7 138 75
1-5 870401 17.9 42 8.7 6.2 . . . .
1-5 870727 -0.8 26 15.6 6.1 0.7 0.1 0 2
1-5 871020 -4.3 42 19.2 10.8
1-5 871215 -0.6 2.8 13.9 5.8
1-6 860821 -4.1 8.1 22.0 17.2
1-6 861016 01 24 92.8 12.6
1-6 870401 41 27 4.0 6.5 . . . .
1-6 870724 29 32 119 6.5 0.0 0.1 0 1
1-6 871020 -2.0 37 8.7 114 . . . .
1-8 870731 4.0 6.5 9.6 6.0 0.3 0.1 0 1
1-8 871023 -2.8 4.6 8.0 51
1-8 871218 -2.4 3.8 119 6.3
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TABLE 2. 14
SUMMARY OF DETECTI ONS AT OR ABOVE MAXI MUM CONTAM NANT LEVELS
19TH AVENUE LANDFI LL
No. of
Detections Maximum
MCL AboveMCL/ Conc.
Well L ocation Compound (ugf No. of Samples Observed
DM-5S Upgradient Nitrate 10 mg/L-N 3/3 16.0
DM-5D Upgradient Nitrate 10 mg/L-N 3/3 149
-6 Boundary Gross Beta 50 pCi/L 1/6 92.8
Cedl A-1
I-5 Boundary Gross Alpha 15 pCi/L 16 179
Cedl A-1
-1 Boundary CarbonTetra- 5.0 1/6 361
Cdl A chloride
Vinyl Chloride 20 2/6 26
-2 Boundary Vinyl Chloride 20 1/6 25
Cdl A
-3 Boundary Gross Beta 50 pCi/L 3/6 122
Cdl A Barium 10 5/6 19
-4 Boundary Barium 1.0mg/L 5/6 258
Cdl A Mercury 20 16 20
-8 Boundary Vinyl Chloride 20 13 20
Cdl A Barium 1.0mg/L 23 118
Arsenic 50.0 1/3 170
DM-1-54 Down- NO COMPOUNDS ABOVE MCL
gradient
Cdl A
DM-1-86 Down- NO COMPOUNDS ABOVE MCL
gradient
Cdl A
DM-1-22 Down- NO COMPOUNDS ABOVE MCL
gradient
Cdl A
DM-1-157 Down- NO COMPOUNDS ABOVE MCL
gradient
Cdl A
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Table 2.14 (continued)
Summary of Detections Above Maximum Contaminant Levels

Well

L ocation

MCL
Compound (ugll)

No. of
Detections
AboveMCL/
No. of Samples

Maximum
Conc.
Observed

DM-1-192

DM-2-54

DM-2-89

DM-2-124

DM-2-159

DM-2-194

DM-3P

DM-3|

DM-3D

DM-4

DM-6

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-
gradient
Cdl A

Down-gradient
Cdl A

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL

NO COMPOUNDS ABOVE MCL
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TABLE 2. 15
COVPARI SON OF COMPOUNDS FOUND | N BORI NGS DB-2 AND WELL 1-1

Compound Boring DB-2 Well 1-1
Phenols Yes No
Xylenes Yes No
Ethylbenzene Yes No
Chlorobenzene Yes No
Toluene Yes No
Tetrachloroethene Yes Yes
Trans-1,2-DCE Yes Yes
1,2-dichlorobenzene Yes Yes
1,1-dichloroethane Yes Yes
1,1-dichloroethene No Yes
Trichloroethene No Yes
Trichloroethane No Yes
Vinyl Chloride No Yes

1 of 1
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TABLE 2. 16
SUMMARY OF TOTAL HYDROCARBON CONCENTRATI ONS (% V/ V)
IN CITY OF PHOENI X SUBSURFACE GAS PROBES
Probe No. 1986 1987
Mean (max./min.) Mean (max./min.)

1* 7 (23/0) 6 (16/0)
2 12 (28/0) 14 (28/1)
3 14 (37/0) 15 (321
4 *% *%
5 6 (20/0) 8 (23/0)
6 <1 (2/0) 0 (0/0)
7 4 (18/0) 10 (21/0)
8 3 (14/0) 8 (18/0)
9 <1 (3/0) 15 (35/0)
10 5 (19/0) 8 (24/0)
11* <1 (trace/0) 2 (6/0)
12* <1 (trace/0) <1l (trace/0)
13 14 (42/0) 16 (34/0)
14* 12 (37/0) 23 (36/0)
15+ <1 (2/0) 6 (25/0)
16* <1 (3/0) 2 (6/0)
16A* 0 (0/0) <1 (trace/0)
17 <1 (2/0) <1 (trace/0)
18 6 (27/0) 2 (40/0)
19* <1 (2/0) <1 (trace/0)
20 <1 (2/0) <1 (trace/0)
21 5 (14/0) <1 (4/0)
22 (Cdl A-1) 3 (12/0) 2 (16/0)
23 (Cdl A-1) 1 (5/0) 5 (12/0)

* Off-site probe
* % Probe not available
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Final Draft RAP

*

- off-site probe

1 of 1
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TABLE 2. 17
SHORT- TERM CONCENTRATI ONS OF COVMPONENT HYDROCARBONS ( ppb)
OBTAINED IN CI TY OF PHOENI X SUBSURFACE GAS PROBES
USI NG PORTABLE GAS CHROVATOGRAPH
Date
Probe No. (Hour-MST) BNz TOL TCE TCA PCE
2 11/3/87 (1459) ND ND ND ND ND
3 11/3/87 (1507) T T ND ND ND
11/4/87 (1456) ND ND T ND ND
11/5/87 (1434) ND ND ND ND ND
11/6/87 (1417) ND ND 1200 ND ND
117187 (1150 ND ND ND ND ND
5 11/3/87 (1556) ND ND T ND ND
6 11/3/87 (1531) ND ND ND ND ND
7 11/3/87 (1538) ND ND T ND ND
8 11/3/87 (0945) ND ND ND ND ND
11/3/87 (1608) ND ND T ND ND
11/4/87 (1635) ND 2500 7000 ND ND
117/87 (0913) 26 ND ND ND ND
13 11/3/87 (1050) ND ND ND ND ND
11/5/87 (1327) ND ND ND ND ND
11/6/87 (1227) ND ND ND ND ND
14 * 11/3/87 (1011) ND ND ND ND ND
11/4/87 (1557) ND ND 1100 T ND
11/6/87 (1555) ND ND ND ND ND
15* 11/3/87 (1039) ND ND ND ND ND
117/87 (0958) 12 ND ND ND ND
18 11/3/87 (1042 ND ND ND ND ND
21* 11/3/87 (1119) ND ND ND ND ND
11/4/87 (1626) ND ND ND ND ND
11/5/87 (1352 ND ND ND ND ND
117187 (1103) ND ND ND ND ND
ND - not detect (<1 ppb)
T - trace amount (detected, but too low to quantify)
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TABLE 2. 18
CONCENTRATI ON OF THE MAJOR GAS COVPONENTS | N THE

SUBSURFACE GAS COLLECTI ON SYSTEM (% VOLUME)
Compound Sample GCS-12 Sample GCS-2°
Oxygen and/or Argon 0.85 6.8
Nitrogen 60.7 60.7
Methane 186 157
Carbon Dioxide 199 151
Carbon Monoxide ND ND

ND - not detected

Detection Limits: 0.01% volume for sample GCS-1
0.5% volume for sample GCS-2

8Collected December 28, 1987

PCollected January 13, 1988
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TABLE 2. 19
CONCENTRATI ONS OF ORGANI C COVPOUNDS | N SUBSURFACE GAS
Concentration (ppb)

Compound GCS1?2 Gcs22 GRN-1
Acetone 340 100 ND
Benzene 100 200 50
2-Butanone 50 ND ND
Chlorobenzene* 15 ND ND
1,1-dichloroethane 15 ND ND
1,2-dichloroethene (trans) 40 ND ND
Ethylbenzene* 55 ND ND
2-Hexanone 12 ND ND
Tetrachloroethene* 4 ND ND
Toluene 4,500 200 1,600
1,1,1-Trichloroethane* 18 ND ND
Trichloroethene* 18 ND ND
Vinyl Chloride 46 ND ND
Xylenes 115 100 50

GCS-1 and GCS-2 were grab samples collected from the manifold of the gas collection system on December 28, 1987
and January 13, 1988 respectively.

GRN-1 was agrab sample collected from a ground crack near the center of the landfill on January 13, 1988.
* Quantitation uncertain in sample GCS-1.
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TABLE 2. 20
SHORT- TERM AMBI ENT CONCENTRATI ONS OF COVPONENT HYDROCARBONS
I N UNRESTRI CTED AREAS. NOVEMBER 3-7, 1987
(Sanpl es Anal yzed Using Portable Gas Chromat ograph)
Concentration (ppb)

L ocation Date (Hour-M ST) BNZ TOL TCE TCA PCE
ACAP 11/3/87 (0853) ND ND ND ND ND
*Between 8W and 9W (1128) ND ND ND ND ND
Between 8W and 9W (1139 ND ND ND ND ND
SW corner of system

fence (1446) ND ND ND ND ND
NW corner Tallow Fence 11/4/87 (1450) ND ND ND ND ND
Near Probe #3 (1500) ND ND ND ND ND
W of PVC Pipe (1508) ND ND ND ND ND
W of PVC Pipe (1513 ND ND ND ND ND
BIRP Lot (1551) 58 ND 48 ND ND
Tanner Lot (1610) 10-20 10-20 ND 10-20 ND
Tanner Lot (1618) ND ND ND ND ND
19th/L ower Buckeye (1641) ND ND ND ND ND
Near Probe #13 11/5/87 (1321) ND ND ND ND ND
*600' E 7W 11/6/87 (1150 17 ND ND ND ND
600 E 7W 11/6/87 (1150 17 ND ND ND ND
Near Probe #13 (1218) 120 ND ND ND ND
500 E 17W (1238) 16 ND ND ND ND
1000 E 17W (1248) 169 ND ND ND ND
1500 E 17W (1258) 1 ND ND ND ND
1800 E 12W (1308) 9 ND ND ND ND
1900 E 12W (1315) 5 ND ND ND ND
900 E 7W 11/6/87 (1322 104 ND ND ND ND
800 E 1AW 11/6/87 (1346) 101 ND ND ND ND
Near Probe #6 (1356) 95 ND ND ND ND
Near Probe #3 (1411 ND ND ND ND ND
NW Corner Tallow Fence (1426) ND ND 85 ND ND
NW Corner Tallow Fence (1434) ND ND 117 ND ND
Near 15N (1440) ND ND ND ND ND
Near 13N (1445) ND ND ND ND ND
Between 11N and 12N (1449) ND ND ND ND ND
N-Talow Fence (1455) ND ND ND 1100 ND
15th/Lower Buckeye (1458) ND ND ND ND ND
E of Tdlow Plant (1503) ND ND ND ND ND

*Refersto collection system extraction well numbers.
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Tabl e 2.20 (continued)
Short - Term Ambi ent Concentrati ons of Conponent Hydrocarbons
in Unrestricted Areas

Concentration (ppb)

L ocation Date (Hour-M ST) BNZ TOL TCE TCA PCE
19th/Lower Buckeye (1512) ND ND ND ND ND
Waste Mgt. Lot (1530) ND ND ND ND ND
ACAP Lot (1545) ND ND ND ND ND
BIRP Lot (1550) ND ND ND ND ND
Chevron Lot (16012) ND ND ND ND ND
Tanner Lot (1606) ND ND ND ND ND
Near Probe #38 117/87  (0859) 71 ND ND ND ND
S-Waste Mgt. Lot (0923) 22 ND ND ND ND
ACAP Lot (0927) 18 ND ND ND ND
Chevron Lot (0942) 13 ND ND ND ND
BIRP Lot (0947) 13 ND ND ND ND
BIRP Lot 117/87 (0952 10 ND ND ND ND
Near Probe #13 (1004) 10 ND ND ND ND
19th Ave/Adams (10112) 1 ND ND ND ND
Tanner Lot (1046) ND ND ND ND ND
Near Probe #21 (1057) ND ND ND ND ND
15th/L ower Buckeye (1114) ND ND ND ND ND
E of Tallow Plant (1120) 20 ND ND ND ND
Near Probe #3 (1136) 336 4 ND ND ND
Near Probe #3 (1143) 4 ND ND ND ND
Near Proble #3 (1159) ND ND ND ND ND
E Probe #6 (1204) ND ND ND ND ND
600 E 7W (1209) ND ND ND ND ND
500 E 12w (1215) ND ND ND ND ND
1600 E 12W (1224) ND ND ND ND ND
400' SE 13N (1229) 36 ND ND ND ND
NW Corner Tallow (1236) ND ND ND ND ND
Fence

N-Talow Fence (1241) ND ND ND ND ND
Near Probe #38 (1250) ND ND ND ND ND
S-Waste Mtg. Lot (1255) ND ND ND ND ND
Near Probe #13 (1258) ND ND ND ND ND
Near Probe #38 (1302 ND ND ND ND ND
19th Ave/Adams (1308) ND ND ND ND ND
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TABLE 2.21
SHORT- TERM AMBI ENT CONCENTRATI ONS OF COVPONENT HYDROCARBONS
I N RESTRI CTED AREAS. NOVEMBER 3-7, 1987
(Sanpl es Analyzed Using Portable Gas Chromatograph)
Concentration (ppb)
L ocation Date (Hour-MST) BNZ TOL TCE TCA PCE
*BIRP Pit 11/3/87 (2027) ND ND ND ND ND
Tanner Pit (1112) ND ND ND ND ND
ACAP Shed 114187 (15306) ND ND 80 ND ND
Tanner Pit (1616) ND ND 1300 ND ND
ACAP Shed 11/6/87 (1536) ND ND ND ND ND
Tanner Pit (1612) ND ND ND ND ND
ACAP Shed 117187 (0931) 13 ND ND ND ND
ACAP Shed (0937) 13 ND ND ND ND
Tanner Pit (1052) ND ND ND ND ND
* - Notaccessible

ND- Not Detected (<1 ppb)
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TABLE 2. 22
TEST DATA FOR GAS EXTRACTI ON WELLS W TH ALL OTHER WELLS CLOSED
Range of Well Pressures® Range of Flow Rates
Valve (inchesof Hy) (feet/min)
Extraction Position Pressure” Distance’
Well® (degrees) Low High Low High Obs. Wdll (inchesof Hy,) (feet)
15N R0 23 45 1100 1800 GP15N 0.29 39
15N 60 20 42 1000 1600 GP15N 0.27 39
15N 40 15 25 900 1400 GP15N 0.24 39
15N 20 05 0.7 250 500 GP15N 0.07 39
3N R0 34 81 350 600 GP3N 0.00 30
5W R0 0.7 32 250 700 GP5WA 0.01 33
5w 60 24 36 550 700 GP5WA 0.07 33
5W 40 20 28 500 600 GP5WA 0.03 33
5W 20 04 04 200 240 GP5WA 0.01 33
5W R0 0.7 32 250 700 GP5WB 0.00 115
5w 60 24 36 550 700 GP5WB 0.00 115
5W 40 20 28 500 600 GP5WB 0.00 115
5w 20 04 04 200 240 GP5WB 0.00 115
W R0 24 34 850 1020 GP5WB 0.00 118
6w 60 26 34 900 1020 GP5WB 0.00 118
6w 40 21 25 780 900 GP5WB 0.00 118
6w 20 04 04 240 280 GP5WB -0.07 118
9w R0 0.2 16 500 2400 GPIW 0.03 16
9w 60 0.2 16 500 2300 GPoW 0.03 16
9w 40 0.2 10 400 1700 GPOW -0.01 16
oW 20 00 00 200 450 GPOW -0.06 16
12w R0 04 30 60 1100 GP12W 0.37 19
2w 60 04 28 60 1050 GP12W 0.35 19
»ow 40 04 21 60 850 GP12W 0.28 19
12w 20 0.2 0.2 60 300 GP12W 0.06 19
a Gas extraction wells are 4 inches in diameter. Valve position of 90E isfully open.
b Pressure in observation well. Positively signed pressures are increments bel ow atmospheric pressure.
c Distance between extraction well and observation well.
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TABLE 2. 23
TEST DATA FOR GAS EXTRACTI ON WELLS
W TH ALL WELLS FULLY OPEN (90E)
Range of Well Pressures? Range of Flow Rates
(inches of H,O) (feet.min)
Well Low High Low High
15N 048 0.55 380 380
3N - - 230 350
5w -0.04 0.92 60 350
ow 0.20 042 250 920
2w 0.28 042 120 180

a Positively signed pressures are increments below atmospheric pressure.
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TABLE 2. 24
VOLUME FLOW RATES FOR GAS EXTRACTI ON WELLS AT
A VARI ETY OF VALVE PQCSI TI ONS
Average Volume Flow Rate (cfm)
Valve Positions All
Other Wells Closed
All Wells
Well 90E 60E 40E 20E Fully Open (90E)
15N 127 113 100 33 3
3N 41 - - - 25
5wW 41 54 48 19 18
6w 82 84 73 23 -
9w 127 122 92 28 51
12w 51 48 40 16 13
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TABLE 2. 25
LI NEAR BEST FIT OF VOLUVE FLOW RATE VERSUS PRESSURE DROP!
Well? b a R
15N 23 185 0.96
5W(A) 14 N/A 0.99
5W(B) 14 N/A 0.99
6w 12 N/A 0.99
ow 21 3 0.99
12w 12 137 0.99

' Linear best fit for equation (1): Q = {a/In(r/r,)](p,,-p,)*+b

5W(a) and 5W(B) refer to data associated with observation well GPSWA and GP5WB, respectively. Other wellsare
associated with only one observation well, asindicated in Table 5-9.

R in column4 is correlation coefficient.
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TABLE 3.1
SUMVARY OF GROUNDWATER ANALYSES
(AT 19TH AVENUE LANDFILL (ug/l or ppb)
Not Presently Relevant
Not and Appropriate but
Presently Presently Potentially Relevant
Reevant and Reevant and and Appraopriate

Appropriate Appropriate in the Future

SDWA ADEQ Range of

Primary SDWA Excell 106 Action Level Detected

Compound MCL®@ MCLG® Risk®© Water©@ Concentration

Bromodichloromethane 100 - - - ND-0.3
Bromomethane - - - 25 ND-0.7
Carbon Tetrachloride 5 0 042 5 ND-35.1
Chlorobenzene - - - - ND-2.9
Chloroethane - - - - ND-6.0
Chloroform 100 - 0.19 30 ND-1.0
Chloromethane - - - 05 ND-1.37
1,2 Dichlorobenzene - - - - ND-4.0
1,4 Dichlorobenzene 75 75 - - ND-3.6
1,1 Dichloroethane - - - - ND-64.3
Dichloodifluoromethane - - - 10 ND-1.9
1,1 Dichloroethene 7 77 0.033 7 ND-5.4
Trans1,2 DCE - - - - ND-10.7
Freon - - - - ND-1.2
Methylene Chloride - - - 47 ND-7.6
Toluene - - - 2,000 ND-0.9
Tetrachloroethene - - 0.88 10 ND-2.5
1,1,1 Trichloroethane 200 200 - 200 ND-15.8
Trichloroethene 5 0 28 5 ND-24
Trichlorofluoromethane - - — 10 ND-1.1
Vinyl Chloride 2 0 - 20 ND-2.6
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Table 3.1 (continued)
Summary of Ground Water Anal yses

at 19th Avenue Landfill (ug/l or ppb)
Not Presently Relevant
Not and Appropriate but
Presently Presently Potentially Relevant
Reevant and Relevant and and Appraopriate
Appropriate Appropriate in the Future
SDWA ADEQ Range of
Primary SDWA Excell 106 Action Level Detected
Compound MCL®@ MCLG® Risk®© Water©@ Concentration

Antimony - - - - ND-3
Arsenic 50 - - - ND-17
Barium 1,000 - - - ND-2,580
Beryllium - - 0.0039 - ND-270
Cadmium 10 - - - ND-9
Chromium (Total) 50 - - - ND-37
Copper - - - - ND-180
Lead 50 - - - ND-13
Mercury 2 - — - ND-11
Nickel - - - - ND-226
Selenium 10 - - - ND-2
Silver 50 - - - ND-16
Zinc - - - - ND-158

ND = Not Deleted

MCL = Maximum Contaminant Level

MCLG = Maximum Contaminant Level Goal

Note - Compounds ending in ‘ ethene’ may also be referenced as ‘ ethylene’ in other literature.

References:
340 CFR 141 and 143
°40 CFR 141.50
45 FR 79318-79379; November 28, 1980 (Level at which one additional case of
cancer would be expected to result, assuming one million persons drank two
liters of water with this contaminant level every day for 70 years) as currently calculated
dArizona Dept. of Environmental Quality (ADEQ) Draft policy for establishing
drinking water action levels, revised march 13, 1987
eBased on the standard for total trihal omethanes of 100 ug/I
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ADHS SUG(ISTTﬁE!&ETI?:f- 2BASED CLEANUP LEVELS
FOR CONTAM NANTS I'N SO LS (ug/ kg)
TCE 320
11-DCE 700
1,2-DCE 700
4,4-DDE 1,000
44-DDT 1,000
Chromium 1,500,000
Arsenic 100,000
Barium 5,000,000
Cadmium 1,000
Lead 700,000
Mercury 5,000
Zinc 2,000,000
PCE 67
PCBs 0.79
Trichlorofluoromethane 190
Toluene 200,000
Ethylbenzene 68,000
Xylene 44,000
o-dichlorobenzene 62,000
p-dichlorobenzene 7,500
Sources: 1) ADHS draft policy for establishing drinking water action levels, March 13, 1987

2) CH2M Hill Draft RI/FS - Phoenix - Goodyear Superfund Site, 1989
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X

X
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TABLE 4.1
APPLI CABI LI TY OF GENERAL RESPONSE ACTI ONS
TO SPECI FI C OBJECTI VES?
Potential
General Refuse- Surface-Water Ground-Water
Reponse Washout Quality Quality
Actions Objective Objective Objective
No Action X X X
Containment X X X
Pumping 1 2 X
Collection 1 2 X
Diversion 4 X X
Complete Removal 3 3 3
Partial Removal X 2 3
On-Site Treatment 2 1 X
Off-Site Treatment 2 1 X
In Situ Treatmenet X 1 X
Storage 2 1 2
On-Site Disposal X 3 3
Off-Site Disposal 3 3 3
Alternative Water 1 1 2
Supply
Relocate Receptors 2 2 2
a X:Thegeneral response action is applicable.
1. Thegeneral response action was not applicable to area of concern.
2. Thegeneral response action would not be effective in satisfying the specific objective.
3. Thegeneral response action would require aremedy that would be unreasonable to implement or prohibitive to cost.
4. “Diversion” for the refuse washout objective is considered under “ Containment”.
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TABLE 4.2
SUMVARY OF APPLI CABLE GENERAL RESPONSE ACTI ON
Refuse- Surface-Water Ground-Water L andfill-Gas

Washout Quality Quality Accumulation

Objective Objective Objective Objective
No Action No Action No Action No Action
Containment Containment Containment Collection
Partial Removal Diversion Pumping On-Site Treatment
In Situ Treatment Collection In Situ Treatment
On-Site Disposal Diversion

On-Site Treatment
Off-Site Treatment
In-Situ Treatment
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Table4.3

LANDFILL DIMENSON ESTIMATES

Total

9,433,000
2,054,000
1,674,000

Dimension Cel A Cdl A-1

Material Volume (cubic yards)

Refuse 8,977,000 436,000

Surface Cover 1,881,000 173,000

Stockpiled Sail 1,674,000 0

Total Material 12,532,000 609,000
Surface Area (acres) 200 13
Boundary Length (feet)

Northern Boundary 2,500 1,000

Southern Boundary 3,000 500

Eastern Boundary 2,500 1,300

Western Boundary 4,000 900

Total Boundary 12,000 3,700
Maximum Thickness (feet)

Refuse 58 3

Surface Cover 10 10

Stockpiled Soil 20 0
Maximum Depth (feet)

Refuse 67 14

Surface Cover 30 10

Stockpiled Soil 15 0
Ground-Water Depth (feet)

Maximum 80 50

Minimum 20 20
River Channel Dimensions (feet)

River Length Adjacent to Site 3,000 500

River Channel Average Width 500 500

15th Avenue Storm Drain Dimensions (feet)

Storm Drain Pipe Diameter 8
Storm Drain Pipe Length 800
Outfall Channel Length 1,700

13,141,000

213

3,500
3,500
3,800
4,900

15,700

3,000

(1) Volumes are rounded to the nearest 1,000 cubic yards. (2) Areas are estimated to the nearest acre. (3) Horizontal linear
dimensionsarerounded tothenearest 100feet. (4) Thicknessesand depthsare estimated to the nearest onefoot. (5) Dimensions
do not include construction debris dumped into Cell A in 1987.
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General Response Action

No Action Response
No action

Monitoring

Regulation

Containment Response Action

Containment of river and storm
drain outfall channel

TABLE 4.4

SCREENING OF TECHNOLOGIES AND PROCESSES FOR
THE REFUSE-WASHOUT OBJECTIVE

Technology

None

Monitoring river bank
erosion

Monitor storm drain
outfall erosion

Regulate sand and
gravel mining

Capping

Physical barrier

Process

Screening Comments

None

Slope indicators, visual
inspection

Visual inspection

Regulate sand and gravel
mining

Soil cap, soil cap with synthetic
membrane, asphalt cap, RCC
cap, concrete cap

Slurry wall

Steel sheet piles

Concrete retaining wall,
reinforced earth wall,
compacted earth levee, soil
grouting

1of 3

Does not meet objective

Not feasible alone. Consent order
requires action.

Not feasible alone. Consent order
requires action.

Potentially applicable

Not feasible because high flows
would inundate site

Not feasible due to potential for
scour-induced erosion and instability

Not feasible due to inability to drive
piles

Potentially applicable
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Table 4.4

Screening of Technologies and Processes for the Refuse-Washout Objective

General Response Action

Partial Removal and On-Site
Disposal Response Action

Partial Removal and on-site
disposal of Cell A-1

Technology

River channel

River grade control
structure

River bank protection

Storm drain outfall lining

Storm drain outfall closed
conveyance

Excavation
Transportation

On-site landfilling

Process

Excavation, grading

Concrete structure, RCC
structure, soil-cement
structure

Riprap, grouted riprap,
RCC, soil-cement,
gabions, shotcrete

Grout mat
Riprap, grouted riprap,

RCC, soil-cement, grout
mat, gabions, shotcrete

Concrete pipe, steel pipe,
polymer pipe

Excavation equipment
Trucks, scrapers

Landfilling

20of 3

Screening Comments

Potentially applicable

Potentially applicable

Potentially applicable

Not compatible with cobble

river bottom

Potentially applicable

Potentially applicable

Potentially applicable

Potentially applicable

Potentially applicable
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Table 4.4 (continued)
Screening of Technologies and Processes for the Refuse-Washout Objective

General Response Action Technology Process Screening Comments

In Situ Treatment
Response Action

In situ treatment In situ treatment Grouting of waste Not applicable due to potential for
scour-induced erosion

30f 3
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TABLE 4.5
SCREENING OF TECHNOLOGIES AND PROCESSES FOR THE SURFACE-WATER QUALITY OBJECTIVE
General Response Action Technology Process Screening Comments

No Action Response

No action None None Does not meet objective

Monitoring Monitoring surface Water sampling Not feasible alone. Consent order
water quality requires action.

Access restrictions Fencing Fencing Potentially applicable

Land use restrictions Land use restrictions Land use restrictions Potentially applicable

Containment and Diversion
Response Action

Containment and diversion Capping Soil cap, soil cap with Potentially applicable
synthetic membrane

Asphalt cap Not applicable due to potential for
significant cracking

RCC cap Not applicable due to potential for
significant cracking

Concrete cap Not applicable due to potential for
significant cracking

Drainage improvements Diversion, grading, Potentially applicable
conveyance, detention, outfall

1 of 1
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TABLE 4.6
SCREENING OF TECHNOLOGIES AND PROCESSES FOR THE GROUND-WATER QUALITY OBJECTIVE
General Response Action Technology Process Screening Comments

No Action Response

No action None None Does not meet objective

Monitoring Ground-water quality Existing monitoring system Potentially applicable
monitoring

Water supply Drinking water Expand existing COP water Potentially applicable
distribution system distribution system

Containment and Diversion
Response Action

Containment and diversion Vertical barrier Slurry wall Not feasible for cell containment
due to downward ground-water flow
gradients

Steel sheet pile wall Not feasible due to inability to drive
piles and assure an adequate
barrier

Grout wall Not feasible due to inability to drive
piles and assure an adequate
barrier

Soil cement, concrete liner, Potentially applicable to reduce

shotcrete, RCC, asphalt recharge from river flow

1 of 5
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Table 4.6 (continued)
Screening of Technologies and Processes for the Ground-Water Quality Objective

General Response Action Technology Process

Screening Comments

Synthetic membrane wall

Horizontal barrier Synthetic membrane

Grout mat

Soil cement, concrete
liner, shotcrete, RCC, asphalt

Ground-water extraction Deep production wells

2 of 5

Not feasible for landfill cells due to
inability to keep deep trench walls open
for membrane placement

Potentially applicable to reduce
recharge from river flow

Not feasible for landfill cells due to
volume of waste that would be required
to be moved

Potentially applicable to reduce
recharge from river flow

No feasible for landfill cells due to
volume of waste that would be required
to be moved. Not feasible due to
inability to assure effectiveness for
reduction of river recharge

Not feasible for landfill cells due to
volume of waste that would be required
to be moved

Potentially applicable to reduce
recharge from river flow

Potentially applicable
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Table 4.6 (continued)

Screening of Technologies and Processes for the Ground-Water Quality Objective

General Response Action

Technology

Process

Screening Comments

Collection or
Pumping and On-site
or Off-site Treatment
Response Action

Collection, pumping,
on-site treatment,
and discharge

Subsurface drains

Ground-water pumping

Subsurface drains

Physical-chemical
treatment

Trench drains, drain fields

Deep production wells

Trench drains, drain fields

Activated carbon, reverse
osmosis, ion exchange,
precipitation, pH
adjustment, neutralization

Filtration, sedimentation,
coagulation, flocculation

Stripping

Chemical oxidation,
chemical reduction

3 of 5

Not feasible due to high permeability of
aquifer material and volumes of water and
waste requiring removal

Potentially applicable

Not feasible due to high permeability of
aquifer material and volume of water
requiring removal

Potentially applicable

Not applicable for type of constituents and
volume of water requiring treatment
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Table 4.6 (continued)

Screening of Technologies and Processes for the Ground-Water Quality Objective

General Response Action

Technology

Process

Screening Comments

Collection or
pumping, and
off-site treatment

In Situ Treatment
Response Action

In situ
stabilization

Biological treatment

Discharge to aquifer

Discharge to Salt River

Discharge to irrigation
canal system

Subsurface drains

Discharge to POTW

Physical stabilization

Bioactivated sludge

Injection wells
Spreading basins
Transmission system

Transmission system

Trench drains, drain
fields

Transmission system

Grouting

4 of 5

Not applicable, low organic content of
ground water is not suitable for
biodegradation

Potentially applicable
Potentially applicable
Potentially applicable

Potentially applicable

Not feasible due to high permeability of
aquifer material and volume of water
requiring removal

Potentially applicable

Not feasible due to waste degradation,
inability to confirm stabilization, and limited
sphere of stabilizing influence
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Table 4.6 (continued)
Screening of Technologies and Processes for the Ground-Water Quality Objective

General Response Action Technology Process

Screening Comments

In situ treatment Physical treatment Clean water flushing and
circulation with subsequent
surface treatment

Soil gas venting

Chemical treatment Chemical treatment water
flushing and circulation

Biological treatment Enhanced subsurface
biodegration

5 of 5

Not feasible for wide scale application

Not feasible for wide scale application

Not feasible for wide scale application

Not feasible, not demonstrated for wide
scale application
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SCREENING OF TECHNOLOGIES AND PROCESSES FOR
THE LANDFILL-GAS ACCUMULATION OBJECTIVE

TABLE 4.7

General Response Action Technology Process Screening Comments
No Action Response

No action None None Does not meet objective
Monitoring Monitor subsurface Gas monitor wells Potentially applicable

Collection and On-Site
Treatment Response Action

Collection and discharge

Collection, on-site
treatment and discharge

methane

Capping

Gas barriers

Gas collection

Discharge raw gas to
atmosphere

Discharge raw gas to
user

Capping

Soil cap, soil cap with
synthetic membrane

Synthetic membrane, slurry
wall

Passive vents, action system

Venting

Transport system

Soil cap, soil cap with
synthetic membrane

1 of 2

Not applicable, vertical migration does not
pose hazard

Potentially applicable at perimeter for lateral
migration control

Potentially applicable at perimeter

Potentially applicable

Not applicable, gas collected at perimeter
has insufficient methane content to be used
as a viable fuel source

Not applicable, vertical migration does not
pose hazard
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Table 4.7 (continued)

Screening of Technologies and Processes for the Landfill-Gas Accumulation Objective

General Response Action Technology

Process

Screening Comments

Gas barriers

Gas collection

Thermal treatment

Recovery

Discharge flared gas to
atmosphere

Discharge treated gas
to user

In Situ Treatment
Response Action

In situ treatment In-situ treatment

Synthetic membrane, slurry wall

Passive vents

Action system

Flaring

Solvent adsorption,
adsorbents, and membrane
separator

Venting

Transport system

Grouting

2 of 2

Generally not required where active
perimeter system is employed

Not applicable for collecting gas for
treatment

Potentially applicable, perimeter system for
migration control

Potentially applicable for destruction of
methane and trace organics

Not applicable, gas collected at perimeter
has insufficient methane content to be
recovered as a viable fuel source

Potentially applicable
Not applicable, gas collected at perimeter

has insufficient methane content to be used
as a viable fuel source

Unproven technology for reducing gas
generation
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TABLE 4.8

PROCESS SCREENING AND SELECTION SUMMARY FOR
THE REFUSE-WASHOUT OBJECTIVE

Selected Representative

General Response Action Technology Process Screened Out Process Retained Process
No Action Response
No action None No action - -
Monitoring Monitor storm drain Slope indicators, visual - -
outfall for erosion inspection
Regulation Regulate sand and - Regulate sand and gravel Regulate sand and gravel

Containment
Response Action

Containment

gravel mining

Capping

Physical barriers

River channel

River grade control
structure

Soil cap, soil cap with
synthetic membrane.
asphalt cap, RCC cap,
concrete cap

Slurry wall, steel sheet
piles, soil grouting

1 of 2

mining

Concrete retaining wall,
reinforced earth wall,
compacted earth levee

Excavation, grading

Concrete structure, RCC
structure, soil cement
structure

mining

Excavation, grading

Compacted earth levee

Soil cement structure
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Table 4.8 (continued)

Process Screening and Selection Summary for the Refuse-Washout Objective

Selected Representative

General Response Action Technology Process Screened Out Process Retained Process
River bank Grout mat Riprap, grouted riprap, Soil cement
protection RCC, soil cement,

Partial Removal and
On-site Disposal
Response Action

Removal and on-site
disposal of Cell A-1

In Situ Treatment
Response Action

In situ treatment

Storm drain outfall
lining

Storm drain outfall
closed conveyance

Excavation

Transportation

On-site landfilling

In-situ treatment

Grouting of waste

2 of 2

gabions, shotcrete

Riprap, grouted riprap,
RCC, soil cement, grout
mat, gabions, shotcrete

Concrete pipe, steel
pipe, polymer pipe

Excavation equipment

Trucks, scrapers

Landfilling

No lining selected because
concrete pipe selected for
closed conveyance

Concrete pipe

Excavation

Trucks, scrapers

On-site landfilling
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Table 4.9

PROCESS SCREENING AND SELECTION SUMMARY FOR

THE SURFACE WATER QUALITY OBJECTIVE

Selected Representative

General Response Action Technology Process Screened Out Process Retained Process
No Action Response

No action None No action - -
Monitoring Monitor surface water Water sampling - -

Access restrictions

Land use
restrictions

Containment and
Diversion Response
Action

Containment and
diversion

quality
Fencing

Land use restrictions

Capping

Drainage improvements

Asphalt cap, RCC, cap,
concrete cap

1 of 1

Fencing

Land use restrictions

Soail cap, soil cap with
synthetic membrane

Diversion, grading,
conveyance, detention,
outfall

Fencing

Land use restrictions

Soil cap, soil cap with
synthetic membrane

Diversion, grading,
conveyance, detention
outfall



Final Draft RAP
06/ 12/ 89

TABLE 4.10

PROCESS SCREENING AND SELECTION SUMMARY FOR
THE GROUND-WATER QUALITY OBJECTIVE

Selected Representative

General Response Action Technology Process Screened Out Process Retained Process

No Action Response

No action None No action - -

Monitoring Ground-water quality - Existing monitoring Existing monitoring system

Water supply

Containment and
Diversion Response
Action

Containment and
diversion

monitoring

Drinking water distribution
system

Vertical barrier

Horizontal barrier

Ground water extraction

Subsurface drains

Steel sheet, pile wall,
grouted wall, soil cement
dike, synthetic membrane
wall, slurry wall

Synthetic membrane,
grout mat, soil cement

Trench drains, drain
fields

1 of 3

system

Expand existing COP
system

Deep production wells

Expand existing COP
system
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Table 4.10 (continued)

Process Screening and Selection Summary for the Ground-Water Quality Objective

General Response Action

Technology

Process Screened Out

Process Retained

Selected Representative
Process

Collection, Pumping
and Treatment
Response Action

Collection, pumping,
on-site treatment,
and discharge

Ground-water pumping

Subsurface drains

Physical-chemical
treatment

Biological treatment
Discharge to aquifer
Discharge to Salt River

Discharge to irrigation
canal system

Trench drains, drain
fields

Chemical oxidation,
chemical reduction

Bioactivated sludge

Injection wells

2 of 3

Deep production wells

Activated carbon, reverse

osmosis, filtration,

sedimentation, coagulation,
flocculation, stripping, ion
exchange, precipitation, pH

adjustment
Spreading basins
Transmission systems

Transmission systems

Deep production wells

Activated carbon

Transmission system
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Table 4.10 (continued)

Process Screening and Selection Summary for the Ground-Water Quality Objective

General Response Action Technology

Process Screened Out

Process Retained

Selected Representa-tive
Process

Collection, pumping, Ground-water pumping
and off-site treatment

Subsurface drains
Discharge to POTW

In Situ Treatment
Response Action

Physical treatment

In Situ Treatment Chemical treatment

Biological treatment

Trench drains, drain
fields

Clean water flushing and
circulation with surface
treatment, soil gas
venting

Chemical treatment water
flushing and circulation

Enhanced subsurface
biodegradation

3 of 3

Deep production wells

Discharge to POTW

Deep production wells
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TABLE 4.11

PROCESS SCREENING AND SELECTION SUMMARY FOR
THE LANDFILL-GAS ACCUMULATION OBJECTIVE

Selected Representa-

General Response Action Technology Process Screened Out Process Retained tive Process

No Action Response

No action None No action - - - -

Monitoring Monitor subsurface - - Gas monitor wells Gas monitor wells

Collection and On-Site
Treatment Response Action

Collection and
discharge

methane

Capping

Gas barriers

Gas collection

Discharge raw gas to
atmosphere

Discharge raw gas user

Soil cap, soil cap with
synthetic membrane

Synthetic membrane,
slurry wall

Passive vents

Venting

Transport system

1 of 2

Active system
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Table 4.11 (continued)

Process Screening and Selection Summary for the Landfill-Gas Accumulation Objective

General Response Action

Technology

Process Screened Out

Process Retained

Selected Representa-
tive Process

Collection, on-site,
treatment, and
discharge

In Situ Treatment Response
Action

In situ treatment

Capping

Gas barriers

Gas collection
Thermal treatment

Recovery

Discharge treated
gas to user

Discharge flared
gas to atmosphere

In situ treatment

Soil cap, soil cap with
synthetic membrane

Synthetic membrane,
slurry wall

Passive vents

Solvent absorption,
adsorbents, membrane
separation

Transport system

Grouting

2 of 2

Active system

Flaring

Venting

Active system

Flaring

Venting
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TABLE 4.12

SCREENING OF REFUSE-WASHOUT OPTIONS

Option
RW-1

Option
RW-2

Option
RW-3

Option
RW-4

Option Details*

Effectiveness

Protectiveness

* Expanded option details presented in Appendix B.

N Deep-seated levee
with bank protection
Cell A and A-1

N Pipe and backfill for
the storm drain
outfall channel

N Wider river channel
between Cell A and
A-1

N Existing risks at Cell A
and Cell A-1 eliminated
for 100-year flow by
physical barrier along
river and pipe for the
storm drain outfall

N Shallow-seated levee
with bank protection
for Cell A and A-1

N Subsurface grade
control structure
across the river

channel

N Pipe and backfill for

the storm drain
outfall channel

N Wider river channel
between Cell A and
Cell A-1

N Existing risks at Cell A
and Cell A-1 eliminated
for 100-year flow by

physical barrier along river

and pipe for the storm
drain outfall

1 of 3

N Deep-seated levee with
bank protection for
Cell A

N Pipe and backfill for
the storm drain outfall
channel

N Wider river channel
alongside Cell A

N Relocate Cell A-1 to
Cell A

N Existing risks at Cell A
eliminated for 100-year
flow by physical barrier
along river and pipe for
the storm drain outfall

N Shallow-seated levee
with bank protection
for Cell A

N Subsurface grade
control structure
across the river
channel

N Pipe and backfill for
the storm drain outfall
channel

N Wider river channel
alongside Cell A

N Relocate Cell A-1 to
Cell A

N Existing risks at Cell A
and Cell A-1 eliminated
for 100-year flow by
physical barrier along
river and pipe for the
storm drain outfall
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Table 4.12 (continued)
Screening of Refuse-Washout Options

Option
RW-1

Option
RW-2

Option
RW-3

Option
RW-4

N Satisfies ARARs

N Community protected
during construction

N Workers protected
during construction

N Protection achieved
after construction

N Expected to be
protective for at
least 30 years

N Future exposures
prevented

N Periodic inspection
required

N Satisfies ARARs

N Community protected
during construction

N Workers protected
during construction

N Protection achieved
after construction

N Expected to be
protective for at
least 30 years

N Future exposures
prevented

N Periodic inspection
required

2 of 3

N Existing risks at
Cell A-1 eliminated
by removal

N Satisfies ARARs

N Some additional risk
to community from
transporting waste
across river

N Workers protected
during construction

N Protection achieved
after construction

N Expected to be
protective for at
least 30 years at
Cell A. Permanent

protectiveness at
Cell A-1

N Future exposures
prevented

N Periodic inspection
required

N Existing risks at
Cell A-1 eliminated
by removal

N Satisfies ARARs

N Some additional risk
to community from
transporting waste
across river

N Workers protected
during construction

N Protection achieved
after construction

N Expected to be
protective for at
least 30 years at
Cell A. Permanent

protectiveness at
Cell A-1

N Future exposures
prevented

N Periodic inspection
required
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Table 4.12 (continued)
Screening of Refuse-Washout Options

Option
RW-1

Option
RW-2

Option
RW-3

Option
RW-4

Reduction of Toxicity,
Mobility, of Volume

Implementability

Technical Feasibility

Administrative

Feasibility agencies likely agencies likely agencies likely agencies likely

Availability N Adequate work force N Adequate work force N Adequate work force N Adequate work force
and equipment available and equipment available and equipment available and equipment available

Cost

Capital Costs $ 12,270,000 $ 10,500,000 $ 14,790,000 $ 13,730,000

Annual Costs 210,000 190,000 170,000 160,000

Present-worth Costs 15,500,000 13,420,000 17,400,000 16,190,000

N Option uses contain-
ment to reduce

mobility of refuse

N Conventional
technologies

N Good performance
expected

N Can be monitored by
periodic inspection

N Approval from other

N Option uses contain-
ment to reduce

mobility of refuse

N Conventional
technologies

N Good performance
expected

N Can be monitored by
periodic inspection

N Approval from other

3 of 3

N Option uses contain-
ment to reduce

mobility of refuse at
Cell A and removal to

reduce mobility and
volume at Cell A-1

N Conventional
technologies

N Good performance
expected

N Can be monitored by
periodic inspection

N Approval from other

N Option uses contain-
ment to reduce

mobility of refuse at
Cell A and removal to

reduce mobility and
volume at Cell A-1

N Conventional
technologies

N Good performance
expected

N Can be monitored by
periodic inspection

N Approval from other
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Option Details*

Effectiveness

Protectiveness

TABLE 4.13

Option
SW-1

SCREENING OF SURFACE-WATER OPTIONS

Option
SW-2

N Single-layer soil cap over
Cell A and Cell A-1

N Surface drainage at Cell A
and Cell A-1

N Fence around Cell A and
Cell A1

N Relocate A& B Silica Sand
and All Chevy Auto Parts

N Existing Risks at Cell A
and Cell A-1 eliminated

by capping
N Satisfies ARARs

N Community protected during
construction

N Workers protected during
construction

N Protection achieved after
construction

N Expected to have long-term
protectiveness

N Future exposures prevented

N Periodic inspection
required

* Expanded option details presented in Appendix B.

1 of 2

N Double-layer soil and
synthetic liner cap over
Cell A and Cell A-1

N Surface drainage at Cell A
and Cell A-1

N Fence around Cell A and
Cell A-1

N Relocate A& B Silica Sand
and All Chevy Auto Parts

N Existing Risks at Cell A
and Cell A-1 eliminated

by capping
N Satisfies ARARs

N Community protected during
construction

N Workers protected during
construction

N Protection achieved after
construction

N Expected to have long-term
protectiveness

N Future exposures prevented

N Periodic inspection
required
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Table 4.13 (continued)

Screening of Surface-Water Options

Reduction of Toxicity,
Mobility, or Volume

Implementability

Technical Feasibility

Cost

Administrative Feasibility

Availability

Capital Costs
Annual Costs

Present-worth
Costs

Option
SW-1

Option
SW-2

N Option uses containment
to reduce mobility of
contaminants

N Conventional technologies

N Good performance expected

N Can be monitored by periodic
inspection

N Approval from other agencies
likely

N Adequate work force and
equipment available

$ 9,770,000
190,000

12,690,000

2 of 2

N Option uses containment
to reduce mobility of
contaminants

N Conventional technologies
but liner installation
covers larger area than
any previous similar
application

N Good performance expected
but not verifiable

N Could only be monitored
by extensive leak
detection leak system

N Approval from other agencies
likely

N Adequate work force and
equipment available

$ 13,050,000
260,000

17,050,000
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Option Details*

Effectiveness

Protectiveness

TABLE 4.14

Option
GW-1

SCREENING OF GROUND-WATER OPTIONS

Option
GW-2

N Ground-water quality
monitoring

N Ground-water use monitoring

N Expand existing COP water

N Future potential exposures
to ground water at the
boundary of the landfill is
prevented

N Expected to be protective
to human health for at
least 30 years

N Satisfies ARARs

*Expanded option details presented in Appendix B.

1 of 2

N Ground-water quality
monitoring

N Ground-water well and
pump system

N Ground-water treatment
system

N Ground-water discharge
system

N Future exposures to degrade
ground water are prevented

N Protective of the off-site
environment

N Satisfies ARARs

N Workers protected during
construction

N Community protected during
and after construction

N Periodic insepction and
maintenance required

N Expected to be protective
for at least 30 years
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Table 4.14 (continued)

Screening of Ground-Water Options

Reduction of Toxicity,
Mobility, or Volume

Implementability

Technical
Feasibility

Administrative Feasibility

Availability

Cost
Capital Costs
Annual Costs

Present-worth Costs

Option
GW-1

N No remediation measures
taken

N Conventional monitoring and
water supply technologies

N DWR cooperation required to
monitor use. All processes
needed in place and easily
implemented

N Adequate work force and
equipment are available

60,000

920,000

2 of 2

Option
GW-2

N Prevents ground water
from moving off-site

N Reduces constituents in
collected ground water
through treatment

N Reduces the volume of
leachate produced if
ground-water levels are
lowered

N Conventional technologies
for collection, treatment,
and disposal

N Good performance expected

N Administrative
implementation easily
accomplished

N Irrigation district
approval is uncertain

N Adequate work force and
equipment are available

$ 3,140,000
860,000

16,360,000
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TABLE 4.15

SCREENING OF LANDFILL-GAS OPTIONS

Option Details*

Effectiveness

Protectiveness

Reduction of Toxicity, Mobility, or Volume

Implementability

Technical Feasibility

*Expanded option details presented in Appendix B.

Option
LG-1

Landfill-gas monitoring
Landfill-gas collection system

Landfill-gas treatment by flaring

Existing risks reduced by collecting gas;
remaining risks low, remedy is protective

Objective met
Community protected during remedial actions
Works protected during construction

Protection achieved after construction
(1 year)

Collection and treatment system expected to be
protective long term (30 years)

Future exposure can be prevented

Periodic maintenance and replacement of
materials expected

Option uses collection to reduce mobility
of gas, and flaring to reduce hazard

Conventional technologies
Good performance expected

Can be monitored by periodic inspection

1 of 2
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Table 4.15 (continued)
Screening of Landfill-Gas Options

Option
LG-1

Administrative Feasibility N  Approval from other agencies likely
Availability N  Adequate work force and equipment available
Cost
Capital Costs $ 850,000
Annual Costs 70,000
Present-worth Costs 1,930,000

2 of 2
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Effectiveness
Protectiveness

Short Term

RAP

Alternative
A

N Significant public
health and the
environmental risks
eliminated at Cell A
and A-1 for refuse
washout, surface
water, and ground
water

N Significant off-site
accumulation of gas
eliminated. On-site
risk low

N Satisfies objective

N Community protected
during construction

N Workers protected
during construction

TABLE 4.16

EVALUATION OF ALTERNATIVES

Alternative
B

N Significant public
health and the
environmental risks

eliminated at Cell A
and A-1 for refuse

washout, surface
water, and ground
water

N Significant off-site
accumulation of gas
eliminated. On-site
risk low

N Satisfies objective

N Community at additional
risk from transporting
refuse across the river
and on public roads

N Workers protected
during construction

1 of 5

Alternative
C

N Significant public
health and the
environmental risks

eliminated at Cell A
and A-1 for refuse

washout, surface
water, and ground

water

N Significant off-site
accumulation of gas
eliminated. On-site
risk low

N Satisfies objective

N Community protected
during construction

N Workers protected
during construction

Alternative
D

N Significant public
health and the
environmental risks

eliminated at Cell A
and A-1 for refuse

washout, surface
water, and ground

water

N Significant off-site
accumulation of gas
eliminated. On-site
risk low

N Satisfies objective

N Community at additional
risk from transporting
refuse across the river
and on public roads

N Workers protected
during construction
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Table 4.16 (continued)

Evaluation of Alternatives

Long Term

Reduction of
Toxic Exposure,
Mobility, and
Refuse Volume

Alternative
A

Alternative
B

Alternative
C

Alternative
D

Protection achieved

after construction
(1 year)

Expected 30-year
protection

Future exposures
prevented

Periodic inspection
required

Maintenance required
for gas system

Containment to
reduce mobility of
waste from washout
and infiltration.
Collection to reduce
mobility of gas.
Treatment to reduce
gas hazard.

Protection achieved

after construction
(1 year)

Expected 30-year
protection. Permanent

protection at Cell A-1
site

Future exposures
prevented

Periodic inspection
required

Maintenance required
for gas system

Containment to reduce
mobility of waste
from washout and
surface water infil-
tration at Cell A.
Removal to eliminate
refuse in Cell A-1.
Collection to reduce
mobility of gas.
Treatment to reduce
gas hazard.
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Protection achieved

after construction
(1 year)

Expected 30-year
protection

Future exposures
prevented

Periodic inspection
required

Maintenance required
for ground-water and

gas systems

Containment to reduce

mobility of waste

from washout and
surface-water infil-
tration. Collection

to reduce mobility of
gas and ground water.

Treatment to reduce
gas hazard and ground
water risk.

Protection achieved

after construction
(1 year)

Expected 30-year
protection. Permanent

protection at Cell A-1
site

Future exposures
prevented

Periodic inspection
required

Maintenance required
for ground-water and

gas systems

Containment to reduce

mobility of waste
from washout and

surface water infil-
tration at Cell A.

Removal to eliminate
refuse in Cell A-1.

Collection to reduce
mobility of gas and

ground water. Treatment
to reduce gas hazard and

ground water risk.
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Table 4.16 (continued)
Evaluation of Alternatives

Alternative Alternative Alternative Alternative
A B C D
Implementability
Technical N Conventional Conventional Conventional Conventional
Feasibility technologies technologies technologies technologies
N Good performance Good performance Good performance Good performance
expected expected expected expected
N Can be monitored by Can be monitored by Can be monitored by Can be monitored by
periodic inspection periodic inspection periodic inspection periodic inspection
Administrative N Easily implemented Easily implemented Easily implemented Easily implemented
Feasibility with existing with existing with existing with existing
programs. Approval programs. Approval programs. Approval programs. Approval
from other agencies from other agencies from other agencies from other agencies
likely. likely. likely. likely.
Availability N Adequate work force Adequate work force Adequate work force Adequate work force
and equipment and equipment and equipment and equipment
available available available available

3 of 5
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Table 4.16 (continued)
Evaluation of Alternatives

Costs

Direct Capital
Costs

Indirect Capital
Costs

Total Capital
Costs

Direct Annual
Costs

Indirect Annual
Costs

Total Annual
Costs

Present Worth
(5%, 30 years)

RAP

Alternative Alternative Alternative Alternative

A B C D
21,120,000 23,840,000 $ 24,260,000 26,980,000
6,340,000 7,150,000 7,280,000 8,090,000
27,460,000 30,990,000 $ 31,540,000 35,070,000
510,000 470,000 1,310,000 1,270,000
500,000 520,000 $ 570,000 580,000
1,010,000 990,000 $ 1,880,000 1,850,000
42,990,000 16,210,000 $ 60,440,000 63,510,000

4 of 5



Fi nal
06/ 12/ 89

Draft RAP

Table 4.16 (continued)
Evaluation of Alternatives

Compliance with
ARARs

Overall Protection

of Human Health
and the
Environment

Alternative
A

Alternative
B

Alternative
C

Alternative
D

N ARARs for ground
water, surface water,
soil, and air will
be complied with
for chemical,
location, and action
criteria

N Adequate protection

of human health and
the environment is
achieved through
engineering and
institutional

controls

N ARARs for ground
water, surface water,
soil, and air will
be complied with
for chemical,
location, and action
criteria

N Adequate protection

of human health and
the environment is
achieved through
engineering and
institutional

controls

5 of 5

N ARARs for ground
water, surface water,
soil, and air will
be complied with
for chemical,
location, and action
criteria

N Adequate protection
of human health and
the environment is
achieved through
engineering and
institutional
controls

N ARARs for ground
water, surface water,
soil, and air will
be complied with

for chemical,
location, and action
criteria

N Adequate protection

of human health and
the environment is
achieved through
engineering and
institutional

controls
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In accordance with Section 113(K)(2)(i-iv) and 117 of the Conprehensive
Envi ronnment al Response, Conpensation, and Liability Act of 1980, as anended
(CERCLA), a Community Rel ations Plan (CRP) was devel oped and i npl enent ed for
t he duration of the Superfund process. The CRP is included in the R /FS Wrk
Pl an (Danes & Mbore, 1986, Appendi x B-4).

The City of Phoenix (city), with oversight fromthe Arizona Departnment of
Environmental Quality (ADEQ, initially undertook an analysis of conmunity
concerns regarding the 19th Avenue Landfill prior to preparing the plan. The
analysis included informal interviews with nearby residents and agency
representatives. The purpose of the analysis was to evaluate current and
potential areas of public concern regarding the site, and to identify
obj ectives and techni ques for addressing those concerns.

Community Relations Activities

A nunber of community relations activities described in the CRP have occurred
over the past three years and several are planned in the near future. These
activities included:

Est abl i shment of Information Repositories

Information regarding the site and the renedi ati on process was provided to
repositories at the city’s Ccotillo Branch Library at 102 W Sout hern and the
ADEQ of fice at 2005 N. Central Avenue. These repository |ocations have been
announced to the nedia in the fact sheets distributed in the study area, and
to the Citizen Participation Conmttee. The repositories will include the
foll ow ng docunents: the CRP, fact sheets, RI/FS work plan, draft RI/FS
report, the Renedial Action Plan, and m scel |l aneous ot her docunents.

A-1
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Desi gnation of Information Contacts

To ensure dissenmi nation of accurate information on the project and tinmely
responses to inquiries, key contact persons were designated. Ron Jensen,
public works director for the City of Phoenix, and Martha Rozell e of Danes
& Moore were the information contacts for the project. Councilwonman Mary Rose
Wl cox has played an active role in conmunicating with the community. Sam
Ziegler, Conmunity Relations Coordinator for the Environmental Protection
Agency Region | X, was also |isted as a contact person.

Each of these individuals responded to inquiries fromcitizens, interested
groups, elected officials, and the nedia. Their names, addresses, and
tel ephone nunbers were provided in news rel eases, fact sheets, community
neetings, and local information repositories.

Devel opment of a Mailing List

The mailing list includes elected officials, nmedia contacts, agency and | ocal
representatives, and those individuals who returned nmail-in reply cards
enclosed in the first fact sheet, anong others. The |ist contains over 150
names. I n addition, nore than 8,000 residents or busi nesses have recei ved t he
fact sheets at their door.

Preparati on of Fact Sheets

To date, the city has distributed two bilingual fact sheets, in English and
Spani sh, to nore than 8,000 community nmenbers. The history of the |andfil
operati ons was expl ai ned, the plan for Remedi al |Investigation was presented,
and contact people and information repositories were announced in the first
fact sheet. A response card asking for concerns and questions was encl osed,
and approximtely 50 replies were received. The second fact sheet, rel eased
during the fall of 1987, sunmmarized the prelimnary results of the Renedi al
I nvesti gati on.

The third fact sheet will be distributed in conjunction with the start of the

public comrent period for the renedial action plan. The third fact sheet wl|
di scuss the
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results of the RI/FS, the final draft Renedial Action Plan, the extent of
landfill inmpacts on public health, and the environnent, various cleanup
alternatives described in the draft Renedial Action Plan (RAP), and the
reconmended al ternati ve.

Medi a Rel ati ons Program

The city has maintai ned contacts with appropriate nedia representatives to
pronote accurate and timely coverage of the RI/FS process. Press rel eases
have been and will continue to be distributed before Community Participation
Group neetings. A briefing for the press was held m dway t hrough the project
and included a field trip to the landfill to look at the drilling activities
and t he net hane col |l ection system A supplenental briefing will be conducted
during the public coment period.

Community Partici pation G oup

The city established a community participation group consisting of 12
i ndi vidual s representing various interests. This group

B reviews available information about the project and provi des comrents to
the city
serves as a point for information exchange
educat es their neighbors about the project

The Community Participation Goup has net seven times to date, usually at the
Sout hwest Service Center. The group neetings are chaired by Gty Counci | woman
Mary Rose Wl cox and are open to the public.

Comment Period an the Draft RAP

A 30-day public comment period will be held on the draft RAP. Public notices
in area newspapers and the fact sheet will specify the dates of the comment
period, date of a public nmeeting during the public comment period, and the
nanme and address of contact
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person for questions and witten comments. The fact sheet will be placed in
the information repository and distributed throughout the information area
as before.

Conmuni ty Meeting

A community nmeeting will be held during the comment period to receive
comments on the draft RAP. It will be publicized through the nedia and the
fact sheet mailings.

Preparati on of the Responsiveness Summary

A Responsiveness Summary, required as part of the Record of Decision, wll
docunent public concerns and i ssues raised during the public coment peri od.

ADEQ wi I | respond to these concerns, and the Responsiveness Sumary w || be
placed in the information repositories.
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APPENDI X A
Ari zona Departnment of Environnental Quality
and

United States Environmental Protection Agency

RESPONS| VENESS SUMVARY

19t h Avenue Landfill, Phoenix, Arizona
| NTRODUCTI ON
During the public comrent period for the 19th Avenue Landfill from

June 29, 1989 through August 11, 1989, the Arizona Departnent of
Environnmental Quality (ADEQ and the United States Environnental
Protecti on Agency (EPA) received comments on the proposed renedy for the
site frompersons residing or doing business in the area of the landfill,
and frominterested parties. In this responsiveness summary, the agencies
will respond to comments and questions which pertain to the investigation
and proposed renedy for the 19th Avenue Landfill.

In order to fully informthe public of the concerns and questi ons,
this responsiveness summary will al so address and docunent i nfornal
inquiries made to the agency during the public neeting held on July 20,
1989, in addition to the formal public conmments submtted. Attached to
this responsiveness summuary are full copies of all witten coments
received, a transcript of the public comment neeting, and the witten
script of a video presentation made during the neeting.

The purpose of this responsiveness sumuary is to address and
docunment comments on the Renmedial Action Plan for the 19th Avenue
Landfill. This responsiveness sumary will be used by ADEQ and the EPA to
gai n an understandi ng of the views expressed by the public and interested
parties regarding the proposed renmedy and ot her actions considered. The
comments will be taken into consideration during the selection of the
final remedy. The ADEQ and EPA will prepare records of decision, which
will include the responsiveness sumary, and which will explain the fina
renedy selected for the 19th Avenue Landfill.

ATTACHVENT 111



SUMVARY OF PUBLI C QUESTI ONS AND COMMENTS AND AGENCY RESPONSES

Witten Questions Presented During
the July 20, 1989 Public Comment Meeting

1. Question/Conment: Have you identified any potentially
responsi ble parties (parties who are legally obligated under Superfund to
help pay for renedial action at the landfill)? Wio are they? [ See
Reporter’s Transcript of Proceedings of Public Conmrent Meeting, Attachnent
1, pp. 32.]

Response: Yes. In 1987, the United States Environnental Protection
Agency provided formal notice of potentially responsible party status to
the site’s owners, Superior Conpanies, Anbs and Edna Pasqual etti,

Pasqual etti Properties, and Pasqual etti Properties, Inc. Subsequently, the
United States Environnental Protection Agency, the Ofice of the Arizona
Attorney General, the Arizona Departnment of Environnmental Quality, and the
City of Phoenix have been conducting an investigation to identify parties
with an interest at the 19th Avenue Landfill site. The investigation is
continuing, and the agencies and the City anticipate that nore parties
will be contacted. No final list of such parties has been conpil ed.

Many conpani es have received requests for information regarding
potential waste disposal at 19th Avenue fromthe ADEQ or EPA. EPA sent
formal requests for information regarding use of the 19th Avenue Landfil
to 97 conpanies in April, 1987. On June 16, 1989, ADEQ formally requested
information froman additional 58 conpani es. Conpani es who received the
information requests are listed in Attachnent 3. The City, ADEQ the
Ofice of the Arizona Attorney Ceneral, and EPA are currently anal yzing
this information and other evidence to identify all potentially
responsi ble parties. The Gty and State intend to seek cost recovery,

t hrough |l egal action if necessary, fromresponsible parties.

2. Question/Conmment: How would the | evy systemin the proposed
renmedy prevent groundwater fromrising into the landfill during flooding
conditions? [See Reporter’s Transcript, Attachnent 1, p. 32.]

Response: The |levy systemis not intended to prevent groundwater
fromrising into the landfill refuse during flooding. The primary purpose
of the levy is to prevent flood waters fromwashing out landfill contents
into the Salt River. The studi es conducted during the Renedi al
I nvestigation and Feasibility Study show that although the deepest portion
of the landfill has been bel ow the groundwater table, no primary drinking
wat er standards have been exceeded in the downgradient wells, except for
nitrate, which is a relatively common contam nant and whi ch cannot be
positively identified as originating fromthe 19th Avenue Landfill. The
groundwat er Conti ngency Pl an woul d be i npl enent ed



Witten Questions From Public Comment Meeting

in the event flooding caused groundwater to rise into the landfill and
resulted in groundwater contam nation. The Contingency Plan is discussed
further in response to Question 10 bel ow.

3. Questi on/ Comrent: How many consulting firnms have worked on
the 19th Avenue Landfill project for the City? Wio are they? [ See
Reporter's Transcript, Attachment 1, p. 33.]

Response: Dames & Moore has performed the formal Renedi al
I nvestigation and Feasibility Study for the City of Phoenix. The Renedi a
Investigation and Feasibility Study (RI/FS) relied in part on previous
techni cal work done for EPA or for the Gty. The Wodward-Cd yde consul ting
firmprepared an RI/FS work plan outline for EPA in 1986. Previously, the
following consulting firms perfornmed work pertaining to the 19th Avenue
Landfill on behalf of the Gty:

1. Encton Associ ates (prelimnary design for nethane gas
control system 1979);

2. Sverdrup and Parcel (flood protection engineering work,
1979);

3. James M Montgonery, Consulting Engi neers (preparation of
report pertaining to environnental inpact of 19th Avenue
Landfill, 1980);

4. ATL Testing Laboratories (subsurface investigation, 1980);
5. Brown and Cal dwel | (groundwater nonitoring and assessnent
and flood protection engi neering work, 1981-86);

6. EAL Corporation (water sanple analysis, 1982).

7. Western Technol ogies, Inc. (study of volune of waste in
Cell A-1, 1985); and

8. WAt er Resources Associates, Inc. (hydrol ogi c anal ysis,

1985) .

4. Question/Comment: Did the Gty and the agencies consider the
use of a leachate collection systemand slurry walls to elimnate the
potential risk of off-site migration of groundwater contam nation? [ See
Reporter's Transcript, Attachnment 1, p. 34.]

Response: Yes. Both systens were considered but rejected. Use of
slurry walls was evaluated as part of the Feasibility Study. Their
ef fectiveness was determ ned to be doubtful because of the high
pernmeability of the sand and gravel deposits that conprise the sedinents

underlying the landfill. During a flood condition, some of the water
flowwng in the Salt R ver would nove rapidly through the underlying sand
and gravel deposits. A slurry wall, even if constructed to the maxi mum

cost-effective depth of 50 feet, would not prevent ground water from
nmoving under it. Installation of a |eachate collection ,doom system would
require renoval of the landfill contents, an option that was determned to
pose a risk to public health and the environnent, to be infeasible, and

al so not to be cost-effective.
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Further information regarding the renoval option is contained in response
to Question No. 19 bel ow.

5. Question/Comment: |Is Alternative A a pernmanent sol ution? [See
Reporter's Transcript, Attachment 1, p. 35.]

Response: Yes, to the extent practicable. Wile EPA and ADEQ gi ve
Preference to permanent renedies, such renedi es were not considered
feasible at 19th Avenue. Alternative A accordingly will require future
nonitoring to ensure continued protection. Alternative A also includes a
Contingency Plan that will be activated if groundwater standards are
exceeded beyond the landfill's property boundary.

6. Question/Coment: How nuch will Alternative A cost? [See
Reporter's Transcript, Attachnment 1, p. 35.]

Response: Alternative A has an estinmated present worth of
$42, 990, 000 over the next thirty years, as foll ows:

Direct Capital Costs $21, 120, 000
I ndirect Capital Costs 6, 340, 000
Total Capital Costs $27, 460, 000
Direct Annual Costs 510, 000
I ndi rect Annual Costs 500, 000
Total Annual Costs $ 1,010, 000
Present Worth

(5% 30 years) $42, 990, 000

7. Question/Coment: How nuch has been spent on the landfill so

far? [ See Reporter's Transcript, Attachnent 1, p. 37.]

Response: To date, the Cty has incurred Superfund response cost
totaling approximately $11 million at the 19th Avenue Landfill. EPA and
the State of Arizona have al so incurred response and oversight costs, in
an undet erm ned anount.

8. Question/Comment: How does Alternative A differ fromthe
renmedy proposed by Brown & Caldwell in 19847 [See Reporter's Transcript,
Attachment 1, p. 38.]

Response: The Brown and Cal dwel | study, which was incorporated
into the formal Renedial |nvestigation and Feasibility Study, did not
address air quality issues at all. Alternative A was selected after a
formal Renedial Investigation and Feasibility Study (RI/FS), conducted in
accordance with the Superfund process and the National Contingency Pl an.
The RI/FS both incorporated old data and col |l ected new dat a.
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9. Question/Coment: How nuch has the Gty paid to its technica
consul tant, Dames & Moore? [See Reporter's Transcript, Attachment 1, p.
38.1]

Response: To date, the City has paid Danes & Moore approxi mately
$1.3 million for work in connection with the 19th Avenue Landfill.

10. Question/Comment: The Contingency Plan nmust be described in
detail and the cost of it identified. [See Reporter's Transcript,
Attachrment 1, p. 40.]

Response: The Contingency Plan is described in detail in Appendix
B at the Renmedial Action Plan. The trigger for the Contingency Plan is
exceedance in groundwater nonitor wells of Safe Drinking water Act Maxi mum
Cont am nant Levels (MCLs), Proposed MCLs, or state Action Levels (ALS).
The Contingency Plan will be triggered in the event of either three
consecutive quarterly exceedances of any one of such criteria, or one
exceedance at three tinmes such criteria. Costs for nonitoring of
groundwat er quality under the plan are estimated to be | ess than
$100, 000, per year. If triggered, the Contingency Plan would require
eval uation and selection of an additional renedial alternative, if
necessary. The cost for the renedial alternative will depend upon the
selected remedy. If the plan is never triggered, the cost of the
Conti ngency Plan would be Iimted to the groundwater nonitoring expense.
Conversely, if severe groundwater contam nation occurred in the future,
one potential renmedy selected could be punping and treating of
groundwat er, which could cost in the range of $20 to $40 mllion

11. Question/Coment: What are the post-closure plans for the
[andfill?

Response: Use of the landfill site in the future will be limted
to uses consistent with protection of public health and the environnment
and with the final renedy selected. If the proposed Alternative Ais
sel ected, the post-closure activities will include at a m ni num
mai nt enance of the flood protection structures, soil cap, fences,
perinmeter ditches, nonitor wells, and the nmethane gas and conbustion
system the nonitoring of nethane gas and anmbient air quality; continued
nmoni toring of groundwater quality and water |evels; and, if standards are
exceeded, an appropriate supplenental renedy to insure that public health
is not placed at risk.

The end use of the site could range from | andscaping to industria
devel opnent. However, |and use decisions nmust conply with |ocal zoning, be
approved by the | andowner, and not interfere with the inplenentation of
t he approved renedy. For exanple, a proposed structure nust be properly
desi gned and engi neered so that the integrity of the cap is maintai ned and
nmoni toring can conti nue.
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the July 20, 1989 Public Conment Meeting

12. Question/Comment: What will happen in the future if buried
druns begin to | eak chemical s? [See Reporter's Transcript, Attachment 1,
p. 45.]

Response: The Contingency Plan of Alternative A is designed to
address this concern. As described in detail in response to Question No.
10 above, under the Contingency Plan the site would be continually
nonitored in the future for groundwater contam nation (including any
resulting fromleaking druns). If chemicals did |eak into the groundwater
and were detected, and an appropriate supplenental remedy inplenmented in
order to protect public health and the environnent.

13. Question/Comment: | am concerned that water will seep into
the landfill and cause nmigration of further groundwater contam nation.
[ See Reporter's Transcript, Attachnent 1, p. 47.]

Response: Seepage of rainwater woul d be prevented under the
preferred renedy by inplacenment of the soil cap. In addition, the
groundwat er Contingency Plan is designed to respond to potential future
m gration of contam nated groundwater. The plan is described in further
detail in response to Questions 10 and 12 above.

14. Question/Comment: Are responsible parties being | ocated? WII
t hey be held accountabl e? [See Reporter's Transcript, Attachnent 1, p
48. ]

Response: The EPA, Arizona Departnent of Environmental Quality,
Ofice of the Arizona Attorney Ceneral, and the Cty of Phoeni x have been
conducting an investigation to gather additional information about waste
handl i ng practices. |If during the course of the project a responsible
party is identified, the Gty and State intend to hold these parties
account abl e, through legal action if necessary. Further detail regarding
the investigation is contained in response to Question No. 1 above.

15. Question/ Comment: What is being done differently at other
landfills to prevent themfrom having simlar problenms? [See Reporter's
Transcript, Attachment 1, p. 51.]

Response: Subsequent to closure of the 19th Avenue Landfill in
1979, the two major federal |laws pertaining to hazardous waste disposal,
t he Resource Conservation and Recovery Act (RCRA) and the Conprehensive
Envi ronment al Response, Conpensation, and Liability Act (CERCLA or
Superfund), becane effective. Since 1980, RCRA regul ati ons have prohibited
di sposal of hazardous waste and substances in nunicipal landfills, such as
the 19th Avenue Landfill. The State of Arizona has since adopted
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the federal regulations, and al so devel oped a hazardous waste programto
control these wastes. Now, all hazardous wastes nust be tracked and sent
to a permtted hazardous waste facility. The Superfund | aw requires
parties responsible for past disposal of hazardous substances to pay for
the cost of clean-up of those substances. Both RCRA and Superfund contain
civil and crimnal penalties for non-conpliance. In addition, the State
has devel oped ot her environmental prograns and regul ati ons, such as the
Groundwat er Quality Protection Permt Program and the Aquifer Protection
Permit Program These prograns regul ate new and exi sting non-hazardous
waste landfills. The Water Quality Assurance Revol ving Fund, also known as
the State Superfund Program can also be used to clean-up closed or
abandoned landfills if groundwater quality is threatened. The | aws have
been incorporated into the conprehensive Arizona Environmental Quality
Act, which becane effective July 1, 1987.

16. Question/Comment: | am concerned about reports of the
[andfill burning in the past. [See Reporter's Transcript, Attachnment 1, p.
53.1]

Response: An underground fire at the landfill did occur in

February, 1986. EPA s energency response section determned that the fire
did not pose a threat to public health. Alternative A wuld prevent future
such fires, which potentially could allow chemicals to escape into the
air, by expanding the landfill's methane gas coll ection system Further
information regarding the 1986 fire is contained in response to Question
32 bel ow.

17. Question/Comment: Did the Renedial Action Plan analyze the

econom ¢ inpact of the landfill on the surrounding area? [See Reporter’s
Transcript, Attachment 1, p. 57.]

Response: No. Wiether the site or its renediation may have any
econom ¢ inmpact on the surrounding area is beyond the scope of the
Superfund process, and no econom c eval uati on was perforned. However, if
Alternative Ais inplenented, there may be a positive effect on the
overall inpact to property values. If Alternative Ais inplenented, then
off-site mgration of contam nants should be controlled. If additional
work is perforned that increases the aesthetic appearance, such as berns
and | andscapi ng, this should al so have a positive effect on the overal
i npact to property val ues.

18. Question/Coment: What use will be rmade of the site in the
future? [See Reporter's Transcript, Attachnent 1, p. 58.]

Response: Use of the landfill site in the future will be limted
to uses consistent with protection of public health and the environnent
and with the final remedy selected. This may require restricted use of the

property.



Publ i c Comment Presented
During The Public Coment Meeting

19. CQuestion/Comment: The landfill should be excavated and
r enoved

Response: This option was consi dered but rejected, based on an
eval uation of relative risk to public health and the environment using
Super fund gui delines. The relative risks were based upon a conparison of
the potential anobunt of exposure to hazardous materials from noving the
landfill with that fromleaving the landfill in place. At present, in
pl ace the landfill has no significant inmpact on public health or the
off-site environnent. Potential future inpacts can be prevented by | eaving
the landfill in place and inplenenting the preferred alternative, in
accordance with CERCLA (Superfund) Section 121(d)(2)(A).

Moving the landfill would increase the potential for exposure to
t he hazardous materials. Renobving the landfill closure cap and the
existing flood bermin order to nove the landfill would increase the
exposure of workers and nearby businesses and residents to gases, odors,
and hazardous materials and substances. The landfill would al so be
susceptible to flooding during a nove, and transport of the material would
have the potential for accidents that m ght rel ease hazardous materials or
cause injury to workers or other people.

The potential short-termrisks fromnmoving the landfill are nuch
greater than those fromleaving it in place. The long-terminpact on
public health and environnment also would not be greatly reduced by noving

the landfill, whose contents would have to be incinerated or reburied.
Therefore, using EPA screening criteria, the decision was nade not to nove
the landfill. In addition, noving the landfill would not be feasible or
cost effective. The estimated cost to renove the landfill is over one
billion dollars. This high cost estimate is the result of dealing with the
nine mllion cubic yards of waste in the landfill which includes

residential, agricultural and industrial waste.



Witten Comments Received During Public
Comment Period June 29, 1989 to August 11, 1989

Letter From Panela E. Sw ft, Chairwonman
Toxi ¢ WAaste | nvestigative Goup, Inc.
(full text of letter at Attachnent 4)

20. Question/Comment: The 19th Avenue Landfill site should not
have been adm ni stered under the Arizona water Quality Assurance Revol ving
Fund program (the State's Superfund | aw), but shoul d have renmai ned under
the United States Environnental Protection Agency federal Superfund
program The Arizona Departnent of Environmental Quality (ADEQ should not
have been granted | ead authority over the site.

Response: The landfill was adm ni stered under both prograns. EPA
desi gnated ADEQ the "l ead" agency for renedial activities for the 19th
Avenue Landfill Superfund site but maintai ned oversight to ensure
Superfund conpliance. ADEQ has coordinated all regulatory and renedi al
activities very closely with EPA, which will issue a record of decision
certifying that the final renedy selected for the 19th Avenue Landfil
complies with federal as well as state law. A consent order will be
devel oped. ADEQ has been enpowered by the Arizona legislature to deal with
this type of problem A strong |ead presence at the State level is nore
timely and nore effective for ensuring correction of any environnental
problems if they devel op

21. Question/Comment: Wiy didn't the ADEQ act upon the injunction
pertaining to closure of the Landfill obtained in 1981 against the Gty of
Phoeni x?

Response. ADEQ did act upon the injunction, and subsequently
devel oped in conjunction with the City a programfor responding to the
environnental issues presented by the 19th Avenue Landfill. This program
resulted in the data used to develop the work plan for the Renedi al
I nvestigation. Because the City voluntarily undertook the Renedi a
I nvestigation and Feasibility Study, there was no need for additional
| egal action.

22. _Question/Conmment: Way was the landfill eval uated under the
Arizona Water Quality Assurance Revol ving Fund programinstead of the U S
EPA' s Superfund progranf

Response: The landfill was eval uated under both prograns. The
Renedi al Investigation/Feasibility Study and Renedial Action Plan foll owed
Super fund gui dance. ADEQ was del egated | ead enforcenment authority over the
site in July, 1988, and required conpliance with the Arizona Water Quality
Assurance Revol ving Fund programas well as with the federal Superfund
program EPA also evaluated the City's activities for Superfund
conpl i ance.
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23. Question/Comment: Wiy didn't the public comment neeting
di scuss EPA' s Superfund renedy sel ecti on process?

Response: It did. The purpose of the public neeting was to discuss
the renedial alternatives, including the agencies, preferred alternative,
and to present the results of the site investigation. A general overview
of the federal Renedial Investigation/Feasibility Study process under the
Superfund | aw, the Conprehensive Environnental Response and Liability Act
of 1980 (CERCLA), as anended by the Superfund Amendnents and
Reaut hori zati on Act of 1986 (SARA), was presented during this overview

24. Question/Conment: Why was the public comment neeting held on
one of the hottest days of the year?

Response: ADEQ notified the City of Phoenix by letter that the
City's Renedial Action Plan was ready for public comment on June 12, 1989.
According to the WQARF rules, the State then had 90 days to determ ne the
renedi al alternative. The Rules require a public conment period during
this tinme, as does EPA's Superfund-program The public neeting was held
during the public coment period. ADEQ schedul ed the public comrent
nmeeting during the cool er evening hours and arranged an air-conditioned
building to assure the confort of the participants.

25. Question/Comment: Way weren't residents and industries
| ocat ed downgradient of the landfill notified of the public comrent
nmeeti ng?

Response: They were, through both media and personally delivered
information. The public neeting was announced in 19th Avenue Landfill Fact
Sheet Nunber 3, 8,000 copies of which were distributed door-to-door on
July 2 and July 3, 1989 to residences and businesses in an area bounded by
Buckeye Road to the north, Southern Avenue to the south, Central Avenue to
t he east, and 35th Avenue (between Buckeye Road and Lower Buckeye Road) or
27th Avenue (from Lower Buckeye Road to Southern Avenue) to the west. ADEQ
al so provided notice of the July 20, 1989 public neeting in the Arizona
Republic on June 25, 1989. In addition, the Cty purchased advertising
space to publicize the neeting in the Arizona Republic on July 15, 1989,
and in the suburban west Phoeni x newspaper Westsider on July 19. Broadcast
and print media were notified of the neeting, and public service
announcenents were distributed. KJZZ radi o di scussed the public neeting on
its "Morning Edition" program and included interviews with Norm Wi ss of
ADEQ on July 19, 1989 and Panela Swift of Toxic Waste Investigative G oup,
Inc., on July 20, 1989.

26. Question/Conment: Since drinking water standards have been
violated at the 19th Avenue Landfill site, why have the agencies chosen to
require nonitoring rather than cl eanup?

- 10 -
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Response: G oundwater treatnment is not necessary for protection to
public health and the environnment at present. The infrequent and m nor
exceedances of drinking water standards were determined not to require
groundwat er punping and treating at present. As discussed in the Renedi al
I nvestigation/Feasibility Study and Renedi al Action Plan, drinking water
standards were occasionally exceeded in nonitor wells at the boundary of
the landfill. Downgradient wells do not exceed drinking water standards
except for nitrate, which is a relatively common contanm nant and which
cannot be positively identified as having originated fromthe 19th Avenue
Landfill. The exceedances on the boundary wells have generally been
sporadic and at |evels near the standard of nearly 1,800 anal yses
perfornmed for conpounds havi ng drinking water standards, two percent
exceeded the standards during the RI/FS investigation.

If groundwater quality is inpacted, cleanup may be required in the
future under the Contingency Plan. If there is a consistent exceedance of
drinking water standards in the future, the Contingency Plan will require
eval uation and i npl enentati on of any necessary suppl enental renedi al
action. The Contingency Plan is discussed in detail in response to
Question No. 10 above.

27. Question/Conment: There have been several studies perfornmed
on the 19th Avenue Landfill site over the past 10 years. Wiy have the
agenci es disregarded this past information?

Response: This past information was not disregarded. Data
generated during studies conducted prior to the Renedia
I nvestigation/Feasibility Study (RI/FS) report were used to exam ne and
illustrate long-termtrends (for exanple, water levels or water quality)
or for conparison with data collected during the renedial investigation.
Numerous figures in the RI/FS report are based on water |evel and water
quality data dating back to 1980, as are several of the technica
di scussions in the text.

28. Question/Comment: Wiy has the ADEQ disregarded its own tests
fromthe 19th Avenue Landfill site?

Response: ADEQ has not disregarded any test data. As explained in
response to the previous question, the early data were revi ewed during the
course of the studies to help establish historic (long-term trends.

29. Question/Conment: Methane gas has spread fromthe |andfil
across 19th Avenue, off the north bank of the Salt River. Wiy wasn't this
fact pointed out to the public at the hearing?

Response: The transcript of the public neeting (pp. 24-25 of
Attachnment 1) does show that the concern for potential migration of
nmet hane past the boundaries of the landfill was
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di scussed. Air quality nonitoring indicates that, in general, nethane and
ot her gases are quickly dissipated in the air above the landfill by

nat ural processes. As reported in the Renedial Investigation/Feasibility
Study and Renedi al Action Plan, prior to renovation of the gas collection
system net hane had been nmeasured at concentrations exceedi ng the expl osive
limts for methane in enclosed areas adjacent to the landfill. Since
renovation, the concentrations of nethane have decreased bel ow t he
explosive limt.

30. Question/Comment: 19th Avenue itself used to be a part of the
19t h Avenue Landfill. Wiy wasn't this portion tested?

Response: G oundwater nonitoring wells were drilled at various
| ocations along 19th Avenue, near the street, but studies indicated no
refuse was contai ned under 19th Avenue. Three separate neans of
identifying the western boundary of the landfill along 19th Avenue were
used. Aerial photographs of the site were used in conjunction with
geophysi cal surveys and subsurface borings to | ocate the boundaries of the
landfill. Based on the review of aerial photographs, which date back to
1953, subsurface boring data, and geophysical results, no | andfil
materials are present beneath 19th Avenue.

31. Question/Conmment: In the past, there has been extensive
of f-site groundwater contam nation fromthe landfill. Wiy wasn't this
brought out at the public comrent neeting?

Response: The data do not suggest that the landfill has ever
produced extensive off-site contam nation. Cccasional exceedances of
dri nki ng wat er standards have been observed in boundary wells, but
groundwat er quality data collected fromoff-site nonitor wells do not show
that "extensive off-site groundwater contam nation" has occurred. Wlls
downgradi ent or the landfill do not exceed drinking water standards except
for nitrate, which is a relatively comon contam nant and whi ch cannot be
positively identified as having originated fromthe 19th Avenue Landfill.

32. Question/Comment: Fromtinme to time, fires have started at
the landfill. Why wasn't this fact nmentioned and properly addressed at the
public comment neeting?

Response: There were reports of landfill fires during the
operation story of the landfill. The only known fire at the landfill since
it was closed occurred on February 26, 1986. The fire was caused when high
subsurface tenperatures ignited a plastic pipe that was part of the
net hane gas col |l ecti on system The burning pi pe was extingui shed and no
further evidence of fire was observed. EPA s energency response section
was called to the scene and deternmined that the fire did not pose a risk
to public health. The el evated tenperatures in the landfill material were
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nmonitored and dissipated in |ess than two weeks. The public neeting
concentrated on conveying as nuch information as possible within a short
time span. All the major aspects of the investigation and cl eanup were
addressed, including prevention of future fires under the preferred renedy
t hr ough expansion of the landfills methane gas collection system

33. Question/Conmment: Three years ago the City of Phoeni x dunped
hundreds of |oads "clean dirt" at the landfill site. Wiere was this "clean
dirt" dunped and spread? Was this area tested? Wiy or why not?

Response: This area was tested. The clean fill was placed on the
northern one-third of the landfill. The landfill materials beneath the

area of stockpiled soil were tested by borings placed into the | andfil
underneat h. Soil gas surveys were al so conducted in this area.

34. Question/Comment: Wiy weren't the residents to the south of
the landfill notified of all neetings held regarding the landfill and the
July 20th public comment neeting?

Response: They were. Facts sheets were distributed in Novenber
1986, Cctober 1987, and July 1989. Each fact sheet was delivered
door-to-door in an area bounded by Southern Avenue to the South, Buckeye
Road to the north, Central Avenue to the east, 35th Avenue (between
Buckeye Road and Lower Buckeye Road) or 27th Avenue (from Lower Buckeye
Road to Sout hern Avenue) to the west. The nost recent fact sheet,
distributed July 2 and 3, 1989, announced the public neeting of July 20.
Each of the fact sheets provided nanes and | ocal tel ephone nunbers of
persons who could provide nore information about the landfill studies and
schedul ed neetings. The public comment neeting was al so announced twice in
the Arizona Republic and in the Westsider suburban Wst Phoeni x newspaper.
Further information regarding the public notification programis contained
in response to Question No. 25 above and in response to Question No. 37
bel ow.

35. Question/Comment: Who was on the list of 8,000 people that
were notified of the public comment neeting? May | have a copy of this
[ist?

Response: Because the fact sheets were distributed door-to-door
there is no list of the individuals (approximtely 7,000) and busi nesses
(approxi mately 1,000) which received notification of the public coment
nmeeting in Fact Sheet Nunber 3. A list of the individuals on the fact
sheet mailing list is Attachnment 20.

36. Question/Conmment: Wiy wasn't a clean-up plan submtted
regarding the landfill?

- 13 -
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Response: If this question pertains to non-selection of the option
of excavation and renoval of the landfill, this option was consi dered but
rejected as posing a greater risk to public health and the environment
than the preferred renmedy, and al so not feasible or cost-effective, as
outlined in detail in response to Question No. 19 above.

37. Question/Comment: Wiy didn't the ADEQ keep residents and
i ndustries in the landfill area informed of the progress of the | andfil
st udi es?

Response: ADEQ did. Facts sheets regarding the landfill were
distributed in Novenber 1986, Cctober 1987, and July 1989. Each fact sheet
was delivered door-to-door in an area bounded by Sout hern Avenue to the
sout h, Buckeye Road to the north, Central Avenue to the east, and to 35th
Avenue or 27th Avenue to the west. The nobst recent fact sheet, distributed
July 2 and 3, 1989, announced the public neeting of July 20 and di scussed
the preferred remedy. Each of the fact sheets provided nanmes and | ocal
t el ephone nunbers of persons who could provide nore information about the
landfill studies and schedul ed nmeetings. As discussed further in response
to Questions 25 and 34 above, the public comment neeting was al so
announced in local nmedia. In addition, Wst Phoeni x Council woman Mary Rose
Wl cox fornmed a citizens' group in 1986 to keep | ocal residents inforned
about the Remedial investigation and Feasibility Study process and
results. This Citizens Participation Conmttee net six tines between July
1986 and July 1989 to discuss the progress of the studies.

38. Question/Comment: Why didn't the ADEQ or the City get a
witten statenent from Conrad Ganez, who worked at the landfill for over
20 years, and wi tnessed the dunpi ng of hazardous waste by various
i ndustries?

Response: M. Ganez has been interviewed twice. The Cty, EPA and
ADEQ personally interviewed twenty-four forner Cty enployees with
know edge of the landfill operations, including M. Ganez. M. Ganez was
i nterviewed on January 12, 1988 by representatives of the City and EPA,
and again by the Gty and ADEQ on August 31, 1989.

39. Question/Comment: Wat two busi nesses woul d have to be
relocated if Alternative A was selected as the renmedy for the site? Wy
woul d these two busi nesses have to be relocated? What is the tine frane
for relocation?

Response: A& Silica Sand and Al Chevy Auto Parts would need to
be relocated to properly cap the landfill. The schedule for relocating the
two busi nesses will be dependent upon the overall construction schedule
for the chosen renedy, which will be incorporated into the consent decree.

- 14 -
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40. Question/Comment: Danes & Moore's draft Renedi al
Investigation/Feasibility Study was issued in June, 1988. Wiy did it take
so long to hold the public coment neeting?

Response: Once the RI/FS was conpl eted, EPA and ADEQ had to revi ew
it to nmake sure it conplied with federal and state | aw. Sonme nodifications
were required, including devel opnment of the groundwater Contingency Pl an.
In addition, the City was required to devel op a Renedi al Action Plan (RAP)
under the state WQARF Program The draft RAP was determ ned to be ready
for public review and cormment on June 12, 1989. The public neeting was
hol d during the public review conment period for the RAP

41. Question/Comment: How many neetings were held with various
agenci es regarding the 19th Avenue Landfill after the Renedi al
I nvestigation/Feasibility Study came out? WAs the public notified about
t hese various neetings?

Response: The ADEQ and the City of Phoenix net 15 times between
June 1988 and July 1989 to discuss the draft Renedial Action Plan and to
devel op the groundwat er Contingency Plan. After conpletion of the Renedia
Action Plan and Contingency Plan, the public was invited to conment on the
pl ans and attend the public neeting held at the C. J. Jorgenson El enentary
School on July 20, 1989. Various issues were al so di scussed anong the
City, the ADEQ and the EPA in additional informal neetings.

42. Question/Comment: If the landfill is too hazardous to nove,
as was stated at the public conment neeting, isn't it too hazardous to
| eave it in our neighborhood?

Response: No. As discussed in response to Question No. 19 above,

nmoving the landfill would pose a greater risk to public health and the
environnment than |leaving the landfill in place and inplenenting the
preferred renmedy. In addition, renoving the landfill would result in

wor ker exposure at the site.

43, Question/Comment: There are schools in the area of the
landfill. Wat effect will the on- and off-site pollution of this |and
have on these chil dren?

Response: None. The Arthur Ham I ton School at 2020 West Durango

Street is the nearest school to the 19th Avenue Landfill. It is |ocated
approxi mately three-quarters of a mle fromthe closest |landfill boundary.
The 19th Avenue Landfill presently does not have any effect on the
children attending the school. The Gty of Phoenix provides the school's
wat er supply from sources other than area groundwater. The landfill wll
not have any identifiable inmpact on air quality in the area. School
children are prevented fromwandering onto the landfill by the security
fencing and guard. The preferred alternative will continue to ensure that
the landfill poses no health risk to the neighboring area, including the
school .
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Letter fromPanela E. Swft

44. Question/ Comment: \What enmergency steps are the agencies
prepared to take to protect public health and the environnent in the event
of a fire, explosion, flood or other rapid mgration off-site of hazardous
waste fromthe landfill? Wat such plans were in place in the past?

Response: The ADEQ Energency Response Unit is on call 24 hours a
day along with the Gty of Phoenix Fire Departnent in case of a sudden
emergency such as a fire, explosion, or surface release of any hazardous
materi al, although an event such as this is unlikely at the 19th Avenue
Landfill. In the event of a flood, groundwater nonitor wells are already
in place and will detect any increase in contam nant |levels if they occur.

45. Question/Comment: WII capping the landfill and nonitoring
t he groundwater allow the agencies to discover a problemwhile it is
happening, or only after it already has happened?

Response: The nonitoring provisions of the preferred renedy would
provide tinmely notice of potential adverse changes in ground water
guality, nethane migration rates, or air quality.

46. Question/ Conmment: Wiy did the ADEQ and the EPA allow the City
to take so long to propose a final solution to the landfill? Was this in
the best interest of public health and the environnent?

Response: The 19th Avenue Landfill is actually one of the first
| arge municipal landfills listed as a Superfund site to be processed for
renedy sel ection. Renedy sel ection under Superfund and WQAPF is conpl ex
and tinme consuning, and making sure the final solution is the proper one
is in the best interest of public health and the environnent.

47. Question/Comment: Are you aware that the City's technica
consul tant, Danes & Mbore, has al so been an environnental consultant for
Mot orol a, one of the polluters of the landfill?

Response: Danes & Mobore is an independent engineering consulting
firmthat has worked with over 16,000 clients, including -- on projects
unrelated to the 19th Avenue landfill -- Mtorola. No conflict of interest
is presented by this unrelated consulting work, which has been nanaged by
different personnel. Historical data are available with regard to
Mot orol a' s di sposal practices at the 19th Avenue Landfill.

48. Question/ Comment: How does the Renedi al Action Plan prepared
by Danmes & Moore differ fromthe eight previous studies perfornmed by the
City?
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Response: Data generated during studies conducted prior to the
Renedi al Investigation/Feasibility Study (RI/FS) report were used to
exam ne and illustrate long-termtrends (for exanple, water |evels or
water quality) or for conparison with data collected-during the remedi a
i nvestigation. Numerous figures in the RI/FS report are based on water
| evel and water quality data dating back to 1980, as are several of the
techni cal discussions in the text. Only the nore recent data coll ected
during the official renedial investigation were used in the baseline risk
assessnment for the site, because these data contain consistent and
verifiable Q& QC procedures. The response to Question No. 3 has additiona
i nformati on.

49. Question/Comment: Wiy has it taken the ADEQ so long to |ocate
the potential industrial polluters of the landfill? The EPA conpiled a
list of the potential industrial polluters several years ago. Wiy didn't
you obtain a copy of this list fromthe EPA and | ocate the polluters of
the landfill? Why wasn't the list of the potential industrial polluters
presented at the public neeting?

Response: The City of Phoeni x has been the operator of the
landfill and has taken initial responsibility for the renediation. Parties
that nmay have an interest in the landfill have been notified. Others wll
be notified in the future. If during the course of the project a
responsi ble party is identified, the City and State intends to hold those
parties accountabl e.

50. Question/Comment: Wiy did the ADEQ al |l ow Danes & Moore to

show a fil mregarding “general” trash problens, since the main problem
with the landfill is hazardous waste.

Response: The video program was presented at the July 10, 1989
public nmeeting in an effort to convey the major findings of the
i nvestigation and to describe the preferred alternative in an effective,
conci se nmedi um thereby increasing the ability of the public to judge the
preferred alternative. As noted in the video presentation, the video was
devel oped by Danes & Moore for the City of Phoenix. A copy of the script
of the video may be found at Attachnment 2.

51. Question/Conment: What role did the cost factor play in the
final solution?

Response: A role subordinate to protection of public health and
the environnment. In accordance with EPA regul ations, the cost factor was
only consi dered when conparing alternatives that provided equal protection
of public health and the environnment. Only where two or nore options
provi de the sane degree of short- and long-term protection of public
health can the less costly alternative can be selected. This is the case
with the preferred alternative for the 19th Avenue Landfill.
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52. Question/Comment: What role did protection of public health
and the environnment play in the selection of the landfill renedy?

Response: Protection of public health and the environment was the
primary renedy selection criteria.

53. Question/Comment: Do you believe that the landfill site is

safer today than it was when it was put on the EPA Superfund (National
Priorities) List? Wiy or why not?

Response: Yes. A nunber of actions have been taken to nmaeke the
landfill safer since the site was placed on the EPA Superfund list. These
i nclude the follow ng:

1. A soil cover was placed over the landfill to close the
[andfill;

2. A gas collection systemwas installed to prevent the
m gration of nmethane and ot her gases;

3. G ound-water nmonitoring wells were installed on and off-site
of the landfill; and

4. Bernms were constructed around the boundary of the landfill to

provide flood protection.

54. Question/Conment: What steps will the agencies take to bring
the City into conpliance if the City does not fulfill its commtnent to
the site?

Response: The State and City will enter into a Consent Decr ee,

which is enforceable in Superior Court. Violations would subject the City
to fines of $5,000 per day and trebl e damages.

55. Question/Comment: Wiat effect will this 213-acre contanm nated
site have on the property values in the nei ghborhood?

Response: The site has as been operated as a landfill since about
1957, and has been on the NPL since 1983. If renedial activities are
i mpl enented to prevent off-site mgration of contam nation, property
val ues shoul d not be effected.

56. Question/Conment: Are you aware that information is harder to
obtain from ADEQ in recent nonths regarding the 19th Avenue Landfill and
other polluted sites in Arizona?

Response: ADEQ records remain open to public inspection.
Conpi l ati on of the Admi nistrative Record for the 19th Avenue Landfill has
resulted in an organi zed, conplete set of inportant docunents; however,
these docunents by |law nust renmain on the ADEQ prem ses so that any
interested party may inspect them
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57. Question/Comment: Do you think that two polluted landfills
[19th Avenue and 27th Avenue] in the same area have an adverse effect on
the environnent? Are these two landfills a risk to public health?

Response: The results of studies conducted at the 19th Avenue
Landfill indicate that it is not currently a risk to the public health.
Both landfills have been and are being studied and eval uat ed
i ndependently. At this time the data indicate that the two landfills are
separate and distinct in terns of groundwater quality.

58. Question/Comment: |Is there a risk to public health because of
t he met hane gas probl ens along the north bank of the Salt River?

Response: |If this question refers to the north bank of the Salt
Ri ver at 19th Avenue, results presented in the Renedial Action Plan and
the Renedi al Investigation/Feasibility Study indicate that nethane does
not pose a risk to public health along the north bank of the Salt River.
No structures are present to trap the gas and allow it to reach expl osive
| evel s.

59. Question/Comment: WIIl nonitoring the 19th Avenue Landfil
stop the pollution?

Response: Monitoring alone will not stop groundwater pollution,
but is one part of a programto prevent pollution frombeconng a risk to
public health and the environment. G oundwater nonitoring provides the
data on groundwat er conditions so that an appropriate renedi al response
can be inplenmented if or when standards are exceeded. Mnitoring is a key
part of the groundwater Contingency Plan, which is further discussed in
response to Question No. 10 above.

60. Question/Comment: Wien will we get sone landfill |aws that
will prevent air, water, and soil pollution?

Response: There are currently existing |aws and regul ati ons that
control the release of contam nation fromlandfills and are designed to
prevent air, water, and soil pollution fromthese sources. The |aws are
di scussed further in response to Question No. 15 above.

61. Question/Conment: Whatever happened to BADCAT?

Response: BADCT or, Best Avail able Denonstrated Contro
Technol ogy, applies to new or currently operating facilities regul ated
under the Arizona Aquifer Protection Permt Program Since 19th Avenue
Landfill closed prior to the inplenmentation of this program BADCT woul d
not apply.



Letter from Ant hony Abri
1190 E. Hlton
Phoeni x, Arizona 85034
(full text of letter at Attachnent 5)

62. Question/Comment: | believe the preferred renmedy does not
clean up the site, and | prefer excavation and renoval .

Response: Excavation and renoval of the landfill was considered
but rejected, because it would pose a greater risk to public health and
the environnent, and al so woul d not be feasible or cost-effective, as
di scussed in detall in response to Question No. 19 above.
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Letter fromJ. Lacey
2228 West Tonopah
Phoeni x, Arizona
(full text of letter at Attachnent 6)

63. Question/Comment: | am concerned that Alternative A would not

prevent hot spots fromerupting in the future and contam nating
gr oundwat er .

Response: Alternative A (the preferred renedy) contains a
groundwat er Contingency Plan to address this concern. G oundwater quality
will be closely nonitored, and if groundwater quality degrades in the
future, then any contamination will be detected, evaluated, and
appropriately addressed. The Contingency Plan is discussed further in
response to Question No. 10 above.
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Letter fromJimand Nancy G ordano
6909 East Kat hl een Road
Scottsdal e, Arizona 85254
(full text of letter at Attachnent 7)

64. Question/ Comment: Excavation and renpval of the landfill is
the only acceptabl e renedy.

Response: Excavation and renoval of the landfill was considered
but rejected, because it would pose a greater risk to public health and
t he environnent, and al so woul d not be feasible or cost-effective. Both
public health and the environment will be protected with Alternative A
Exi sting contami nants will be contained at the landfill resulting in
m ni mal public exposure. Please see response to Question No. 19 for
addi ti onal discussion.
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Letter from Debbi e McQueen
1408 Rosenont Drive
Phoeni x, Arizona 85024
(full text of letter at Attachnent 8)

65. Question/Comment: Alternative A does not do enough to
protect public health and the environnent because it allows toxic waste to
remain in the landfill. The landfill and the area surrounding it should be
cleaned up and returned to a pristine condition.

Response: Excavation and renoval of the landfill was
consi dered but rejected, because it would pose a greater risk to public
health and the environnent, and al so woul d not be feasible or
cost-effective, as discussed in detail in response to Question No. 19
above.



Letter from Teri Johnson
6742 West Pal m Lane
Phoeni x, Arizona 85035
(full text of letter at Attachnent 9)

66. Question/Comrent: ADEQ should take the Gty to court and
force the City to clean-up the landfill.

Response: The State of Arizona did obtain an injunction
regarding the landfill in 1980. Later, the landfill was placed on the
National Priorities (Superfund) List. Since then, the EPA, State, and City
have cooperated on responding to the environnmental issues presented by the
19t h Avenue Landfill. No court action has been required.



Letter from Mel ody Baker
Mot hers of Maryvale (C A RES.)
P. O Box 23495
Phoeni x, Arizona 85063
(full text of letter at Attachnment 10)

67. Question/Comment: |nplenentation of the reconmended
alternative and leaving the landfill in place would not be in the best
interest of public health and the environnment. W prefer excavation and
renoval .

Response: Excavation and renoval of the landfill was
consi dered but rejected, because it would pose a greater risk to public
health and the environnent, and al so woul d not be feasible or
cost-effective, as discussed in detail in response to Question No. 19
above.



Letter from Filonena B. Durazo
1531 West Corona Avenue
Phoeni x, Arizona 85041

(full text of letter at Attachnment 11)

68. Question/Comrent: The landfill should be cleaned up and
renoved
Response: Excavation and renoval of the landfill was

consi dered but rejected, because it would pose a greater risk to public
health and the environnent, and al so would not be feasible or

cost-effective, as discussed in detail in response to Question No. 19
above.

69. Question/Comment: | am concerned that past fires fromthe
landfill caused toxic funes to spread to residential areas nearby.

Response: There is no evidence that harnful mgration of toxic
fumes into residential areas occurred. An underground fire at the |andfil
did occur in February, 1986. EPA s energency response section determn ned
that the fire did not pose a threat to public health. Aternative A would
prevent future such fires, which potentially could allow chemicals to

escape into the air, by expanding the landfill's nmethane gas collection
system The 1986 fire is discussed in greater detail in response to
Question No. 32 above. In addition, any toxic gases that may be present
will be nonitored and controlled as necessary.



Letter fromJoyce Ward
716 West Broadway
Phoeni x, Arizona 85041
(full text of letter at Attachnment 12)

70. Question/Comment: Wiy wasn't | notified about the public

neeti ng?

Response: The public neeting was announced in the 19th Avenue
Landfill Fact Sheet Nunber 3, 8,000 copies of which were distributed
door-to-door on July 2 and July 3, 1989 to residences and businesses in an
area bounded by Buckeye Road to the north, Southern Avenue to the south,
Central Avenue to the east, and 35th Avenue (between Buckeye Road and
Lower Buckeye Road) or 27th Avenue (from Lower Buckeye Road to Southern
Avenue) to the west. ADEQ al so provided notice of the July 20, 1989 public
meeting in the Arizona Republic on June 25, 1989. In addition, the Gty
purchased advertising space to publicize the neeting in the Arizona
Republic on July 15, 1989, and in the suburban west Phoeni x newspaper
Westsider on July 19. Broadcast and print nedia were notified of the
nmeeting, and public service announcenents were distributed. KJZZ radio
di scussed the public neeting on its "Mrning Edition" program and incl uded
interviews with Norm Wi ss of ADEQ on July 19, 1989 and Panela Swift of
Toxi c Waste | nvestigative Goup, Inc., on July 20, 1989.



Letter fromJanes J. Lemmpn, R G
Hazar dous Waste Speci ali st
Urban Research Associ ates
454 East Susan Lane
Tenpe, Arizona 85281
(full text of letter at Attachment 13)

71. Question/Comment: | was the Arizona Departnent of Health
Servi ces Hydrol ogi st who testified on behalf of the agency in |egal
proceedi ngs regarding the landfill against the Cty in 1979. Al though sone
of the data collected by the ADHS from 1979 to 1983 did not have ful
qual ity assurance/quality control, it was scientifically invalid to

di sregard this data during the renedi al action process. This data has

t remendous hydrol ogi ¢ significance and shoul d have been consi dered when
evaluating inpacts of the landfill on human health, the environnent and
the sel ection of the proposed renedial alternative. The m ssing data
denonstrated high | evels of groundwater contam nation at the boundary of
the landfill.

Response: No data was di sregarded. Data collected from
previous studies were reviewed and incorporated into the Renedi a
Investigation and Feasibility Study (RI/FS). In particular, water |evel
and water quality trends were noted in data collected from previous
studies. Data collected fromthe earlier studies were used in the ground
wat er nodeling task to calibrate the flow and transport cal cul ati ons. Data
fromearlier studies were also used to score the site for placenent an the
National Priorities (Superfund) List. Earlier data were also used to
exam ne water quality trends for devel opnent of the groundwater
Conti ngency Pl an.



Letter from Thomas W Kalinowski, Sc.D
Proj ect Manager
Erler & Kalinowski, Inc.

Consul ting Engi neers and Scientists
1930 South Anplett Blvd., Suits 320
San Mateo, California 94402
(on behal f of Phoeni x Tall ow, hol der
of | easehold interest to the property
on which the landfill sits)

(full text of letter at Attachnent 14)

72. Question/Comment: Can npre tine be made avail able for
review of the Draft RAP and supporting docunents?

Response: The public comment period, which began on June 29,
1989, was extended fromJuly 28 to August 11, 1989.

73. Question/Comment: Did the risk assessnent identify any
significant current or future public health risks associated with the
[andfill?

Response: The landfill does not pose a current risk to public
heal t h, although releases fromthe 19th Avenue Landfill have degraded, to
some extent, the groundwater at the landfill boundary. No current risks to

public health were identified for the surface water, soil and refuse, and
anbient air quality exposure pathways that were exam ned. The hazard
associated with nethane was linmted to the off-site mgration of nethane
if the gas collection systemwere not operating.

Wthout renedial action, there would be potential future public
health risks associated with the landfill. Potential public health risks
could occur if landfill materials were washed out of the landfill as a
result of flows in the Salt River. Ingestion of landfill soil could be a
possi bl e exposure pathway if areas of the landfill beneath the existing
cover were exposed in the future. Another potential risk to public health
and the environnent could occur as a result of a rising water table
saturating a greater volune of refuse and rel easing additional |eachate.
The preferred renmedy is designed to mnimze these risks and the potenti al
for release of hazardous substances.

74. Question/Comment: Wiat is the |inkage between the risk
assessnment and the "Areas of Environmental Concern" stated in the Draft
RAP? What is the |inkage between the baseline risk assessnent, ARAR s, and
t he proposed renedy?

Response: The areas of concern eval uated during the Renedi al
Investigation and Feasibility Study were refuse washout, surface-water
qguality, groundwater quality, and landfill-gas accumul ation. The risk
assessnment exam ned the current and potential risks to public health and
t he envi ronnent through
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t hese pat hways. The proposed renedy was sel ected in accordance with CERCLA
Section 121, 42 U.S.C. 8 9621, with the National Contingency Plan (NCP),
and with EPA gui dance concerni ng ARARs, or applicable or relevant and
appropriate requirements. Under EPA gui dance, one factor in the ARARs
analysis is risk. The preferred renedy woul d ensure conpliance with ARARs.

75. Question/Comment: Wiy is the Appendi x B Contingency Pl an
for potential future groundwater degradation at the 19th Avenue Landfi l
needed?

Response: To protect against the possibility of future
groundwat er quality degradation and a resulting public health risk, as
di scussed in further detail in response to Questions 10 and 12 above.



Letter fromGary G Small, Manager
Envi ronnment al Managenent Servi ces Depart nment
Salt River Project
P. O Box 52025
Phoeni x, Arizona 85072-2025
(full text of letter at Attachnment 15)

76. Question/Comment: SRP questions the need for addressing
the landfill under Superfund, as it appears that public health and the
envi ronnent have not been inpacted or threatened by the landfill. The
proposed renmedy appears to be a closure plan for a normal landfill, and
not a response action to a rel ease of hazardous naterials into the
environnment. Therefore, the City, as the landfill operator, has a
responsibility for all of these costs.

Response: The 19th Avenue Landfill was scored, proposed and
went final on the NPL in the early 1980s. The public was given an
opportunity to comrent on the proposal at that time. Currently, it is
listed as a site on the NPL and is being handl ed as such.

77. Question/Comment: |In order to remain consistent with
common usage, the geologic units in the site subsurface, which have been
referred to as Units S, A B, C, and MFU, woul d be better described as
subunits of the Upper AlluviumuUnit (UAU) and the Mddle Fine Gained Unit
(MFU), described as the Mddle Al luviumUnit.

Response: The Renedial Action Plan presents a brief overview
of the local geology; a nore through description of the |ocal geology is
included in the Renedial |nvestigation Report (pages 4-9 to 4-13). The
designations S, A B, and C and MFU were utilized for study of the 19th
Avenue Landfill and not intended as formal stratigraphic designations.

78. Question/Comment: The Renedial Action Plan should contain
further detail regarding the analysis to be perforned and the constituents
to be nonitored in the quarterly groundwater nonitoring proposed in the
RAP.

Response: Groundwat er anal yses have included the foll ow ng
par anet er s:

1. EPA Met hod 601/ 602 vol atile organic compounds

(total =36)
2. Inorganic netals (total "21)
3. Radi oi sot ope i ndicators (gross al pha and gross
bet a)
4. Indicators: pH, alkalinity, Total D ssolved Solids (TDS)

Total Organic Carbon (TOC), Total Organic
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Hal ogen (TOX), Bi ol ogi cal Oxygen Denand (BCD),
Chem cal Oxygen Demand (COD), Cyanide (CN), and pheno

5. Mpj or lons: Ammonia (NH3), Boron (B), Calcium (Ca), lron
(Fe), Magnesium (Mj), Manganese (M), Potassium (K),
Sodium (Na), Chloride (d), Fluoride (F), Kjeldah
nitrogen (KN), Nitrate (NG3), Phosphate (PO4), and Sulfate
(S™).

79. Question/Comment: The contingency plan should be
clarified to avoid triggering of an unnecessary eval uati on when there are
exceedances of drinking water standards that are already present in
background groundwater (nitrate and possibly barium.

Response: The Contingency Plan sets forth specific trigger
criteria and does not provide for waiver of them but background
contam nation potentially may be considered in the renmedy sel ecti on phase.
Upgr adi ent wel | s and upgradi ent water quality conditions will be eval uated
prior to selection of any renedial activity.



Letter from Kenneth G Ford, P.E.
Cor por at e Manager
Envi ronnmental Affairs
Honeywel | , I nc.
(full text of letter at Attachnment 16)

80. Question/Comment: Honeywell|l agrees that the proposed

renedy best neets the Superfund objectives. However, the landfill should
not be treated as a Superfund site in view of the City's responsibility
for its operation as a nunicipal sanitary landfill and the |lack of a

current risk to public health or the environnent. Review of the chem ca
data in the RAP shows the site groundwater test results to be consistent
with those fromsanitary landfills of its age which received only
muni ci pal waste. The conponents of the remedy are consistent with closure
of a municipal landfill and not of a Superfund site containing significant
guantities of hazardous substances. The refuse washout controls, cap, and
groundwat er nmonitoring woul d be necessary for closure of a norma

muni ci pal landfill. Methane gas production is the result of the nunicipa
conponent of the waste at the site. Therefore this site should not be a
WOARF or SARA site, but a normal landfill closure.

Response: The landfill was addressed under the Superfund and
WQARF prograns because of the presence of a release or threat of rel ease
of hazardous substances. The landfill accepted both nunicipal and
i ndustrial wastes. The preferred renedy has been sel ected because it would
be protective of public health and the environnment and best neets the
Superfund remedy selection criteria. Al though sone of the actions under
the preferred remedy al so may have "landfill closure" aspects, to the
extent these actions are not inconsistent with the National Contingency
Plan they constitute eligible costs of response under CERCLA Section 107,
42 U.S.C. § 9607.

81. Question/Comrent: The $11 million cost of the Renedia
Investigation/Feasibility Study is three to five tinmes higher than the
average cost of such studies. This cost should be borne by the Cty.

Response: The formal Renedi al Investigation and Feasibility
Study by Danes & Mobore has cost approximately $1.3 million to date. The
bal ance of the City's $11 nmillion have been incurred for other activities
and studi es. The cost breakdown is provided in the response to Question
No. 6.



Letter from Terrence T. Holl eran
Director of Safety, Medical, and Environnental Affairs
Mot orol a Sem - Conduct or Products Sector
3102 North 56th Street
Phoeni x, Arizona 85018- 6606
(full text of letter at Attachment 17)

82. Question/ Comment: Conditions at the landfill, which do
not pose a current risk to public health, are insufficient to trigger
application of state or federal environnmental |aws.

Response: Application of the federal Superfund and state WQARF
laws is authorized whenever there is a release or threat of rel ease of
hazardous substances into the environnent, as was the case at the 19th
Avenue Landfill.

83. Question/Comment: There is inadequate substantiation in
the Renedial Action Plan for the statenent that the proposed renedy is
cost effective.

Response: Table 4.16 of the Renedial Action Plan (RAP)
exam nes the cost of the alternative renedi es eval uated, including the
preferred renedy. Tables 4.12 through 4.15 exam ne the projected cost of
t he underlying renedial options for refuse washout, surface water
groundwat er, and landfill gases. Further cost analysis is contained in
volunme 3, Chapter 5 of the Feasibility Study.

84. Question/Comment: |t does not appear necessary to
prohibit virtually all future use of the landfill site, simlar sites have
been devel oped into golf courses, parking lots, etc.

Response: Future use of the site nust be limted to uses
consistent with protection of public health and the environment, and with
the selected renedy. If consistent with these criteria, such uses could be
accept abl e.



Letter from Charles J. Miuchnore
O Connor, Cavanaugh, Anderson, Westover,
Killingswrth & Beshears
Suits 1100
One East Canel back Road
Phoeni x, Arizona 85012- 1656
(on behal f of waste managenent of Arizona, Inc.,
Wast e Managenent of Phoenix - South,
Wast e Managenent of Phoenix - North,
Cheni cal Waste Managenent, Inc., and their affiliates)
(full text of letter at Attachnment 18)

85. Question/Comment: The manner in which the Renedial Action
Pl an has been handl ed has violated ny clients' due process rights. The
period of tinme which nmy clients were given to review the RAP was too
short.

Response: The public coment period, which began on June 29,
1989, was extended fromJuly 28 to August 11, 1989. Your client has the
same rights as any other nmenber of the public and has been provi ded an
opportunity to comrent during this period.

86. Question/Comment: The proposed renedy is not the nost
efficient and cost-effective renedy.

Response: The primary renedy selection criteria was protection
of public health and the environnent. O the renedi es providi ng equal
| evel s of protectiveness, Alternative A was determ ned by EPA and ADEQ to
be the nost cost-effective.

87. Question/Comrent: The RAP is inconsistent with the NCP
in part because the costs of inplenenting it should be born by the Cty.

Response: The preferred renedy, the Renmedial Action Plan, the
Rermedi al I nvestigation and Feasibility Study, and the G ty's underlying
response activities were determ ned by EPA and ADEQ to be consistent with
the National Contingency Plan. In addition, the RAP is a requirenent under
the State WQARF Program

88. Question/Comment: Sinple pilings could be used in the
Salt River bank rather than an expensive |levy and bank protection system
as proposed in the RAP

Response: A sinple piling constructed of soil or |ocal gravel
could not be relied upon to prevent a 100-year flood from washi ng out
refuse for any reasonable length of tine. In the event of such a flood,
erosion woul d quickly destroy the integrity of the enmbanknent by reducing
the height and width of the piles. The preferred renedy's | evy and bank
protection systemwould provide a reliable, permanent protection for
refuse washout .



Letter from Robert H Allen
Al'len, Kinerer & LaVelle
2715 North 3rd Street
Phoeni x, Ari zona 85004
(on behal f of Pasqual etti Properties, Inc.,
owner of the northern 150 acres of the landfill)
(full text of letter at Attachnment 19)

89. Question/Comment: Total closing of the landfill to any
future public use may not be necessary, and the Renedial Action Plan does
not specify how control of the property owned by the Pasqualettis would be
acqui red. The Pasqual ettis did not have sufficient tinme to analyze the
i ssue i ndependently.

Response: Future use of the site nust be limted to uses
consistent with protection of public health and the environnent, and with
the selected renedy. If consistent with these criteria, various |and use
options could be considered. The Pasqualettis were previously given notice
by EPA that, as owners of the site, they were considered potentially
responsi ble for some or all of the cost of response at the landfill.

90. Question/ Comment: The RAP does not conformto the
Nati onal Conti ngency Pl an.

Response: The preferred renedy, the Renedial Action Plan, the
Rermedi al I nvestigation and Feasibility Study, and the G ty's underlying
response activities were determ ned by EPA and ADEQ to be consistent with
the National Contingency Plan. In addition, the RAP is a requirenent under
the State WQARF Program



Attachnents

Transcript of Public Conment Meeting
Script of Informational Video

Recei pi ents of EPA and ADEQ I nformati on Request
Letters

Letter fromPanela E. Swi ft, Chairwoman Toxic
Waste | nvestigative Goup, Inc.

Letter from Ant hony Abril
190 E. Hilton
Phoeni x, Arizona 85034

Letter fromJ. Lacey

2228 West Tonopah
Phoeni x, Arizona

Letter fromJi mand Nancy G ordano

6909 East Kat hl een Road
Scottsdal e, Arizona 85254

Letter from Debbi e McQueen
1408 Rosenont Drive

Phoeni x, Arizona 85024

Letter from Teri Johnson
6742 \West Pal m Lane

Phoeni x, Arizona 85035

Letter from Mel ody Baker
Mot hers of Maryville (C A RE.S.)

P. O Box 23495
Phoeni x, Arizona 85063

Letter from Filonena B. Durazo

1531 West Corona Avenue
Phoeni x, Arizona 85041

Letter from Joyce Ward

716 West Broadway
Phoeni x, Arizona 85041

Letter fromJanes J. Lemmon, R G

Hazar dous WAst e Speci al i st
Ur ban Research Associ at es

454 East Susan Lane
Tenpe, Arizona 85281



14.

15.

16.

17.

18.

19.

20.

21.

Letter from Thomas W Kali nowski, Sc.D

Proj ect Manager
Erler & Kalinowski, Inc.

Consul ti ng Engi neers and Scientists
1930 South Anphlett Blvd., Suite 320
San Mateo, California 94402

Letter fromGary G Small, Manager
Envi ronnment al Managenent Servi ces Depart nment

Salt River Project
P. O Box 52025

Phoeni x, Arizona 85072-2025

Letter fromKenneth G Ford, P.E
Cor porat e Manager Environnental Affairs

Honeywel | , | nc.

Letter from Torrence T. Holleran
Director of Safety, Medical, and Environnent al

Affairs
Mbt or ol a Sem - Conduct or Products Sector

3102 North 56th Street
Phoeni x, Arizona 85018-6606

Letter from Charles J. Miuchnore
O Connor, Cavanaugh, Anderson, Westover,

Killingsworth & Beshears
Suite 1100

One East Canel back Road
Phoeni x, Arizona 85012-1656

Letter from Robert H Allen

Allen, Kinerer & LaVelle
2715 North 3rd Street

Phoeni x, Arizona 85004
Mai ling List for Fact Sheet Nunber 3
Letter from Ni chol as Tereby, Jr.

P. O Box 82712
Phoeni x, Arizona 85071
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APPENDI X B
CONTI NGENCY PLAN FOR POTENTI AL FUTURE
GROUND- WATER DEGRADATI ON AT THE
19TH AVENUE LANDFI LL

A Renedi al Investigation/Feasibility Study (RI/FS) was conducted at the 19th
Avenue Landfill between January 1986 and June 1988 by the Gty of Phoeni x.
Sanpling of the landfill contents revealed no concentrated sources of
contam nation. Landfill inpacts on ground-water quality pose no health risk
at present and are observable only within and at the boundary of the
landfill. Sporadi c exceedences of Safe Drinking Water Act Maxi num Cont am nant
Levels (MCLs) in different nonitor wells at different tines have been noted,
with approxi mately two percent of sanpl es exceeding MCLs. The smal | nmagni t ude
and i nfrequency of the exceedences, the [imted mgration off the site of the
detected contam nants, and the lack of risk to public health have resulted
in present reconmendation of a No Action alternative for ground water (except
for nmonitoring, which will continue on a quarterly basis).

O her corrective actions to be inplenented as part of the conpl ete renedial
action at this site, such as flood protection and cappi ng, are anti ci pated
to further reduce the frequency and concentration |evel of contan nants
detected in ground water. However, because the landfill will remain onsite,
the parties have prepared this contingency plan to address the possibility
of potential ground-water quality degradation in the future.

In accordance with Section 121(d) of the Conprehensive Environnental
Responses, Conpensation, and Liability Act, as anended (CERCLA), the
contingency plan will be inplenmented upon conpletion of the renedial action
selected in this Renmedi al Action Plan. The framework of the contingency plan
is as foll ows:

1. Applicable or relevant and appropriate requirenments (ARARS) wi ||
be properly utilized in the devel opnent of any future ground-water
remedi al action, if such action becones necessary. Consistent with
the National Contingency Plan, Safe Drinking Water Act MCLs are
consi dered ARARs for the determ nation of ground-water standards.

2. The landfill facility boundary will be the conpliance point for
pur poses of nmonitoring and triggering any renedial response. In
the event a renedi al response
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is triggered, the landfill facility boundary will be considered the
conpliance point for additional renedial action if selection of it is
consistent with the National Contingency Plan and appropriate renedy
sel ection under CERCLA. For such purposes, ARARs may be conplied with
within the capture zone of hypothetical recovery wells |located at the
| andfill boundary. Establishment of the landfill facility boundary as the
poi nt of remedial action conpliance does not preclude future selection
of a renedial action of no action, if consistent with CERCLA, the
Nati onal Contingency Plan, and the Arizona Environmental Quality Act.

Confirmed exceedence of MCLs, Proposed MCLs, or, for constituents
whi ch have no MCL or Proposed MCL, State Action Levels (ALs) wll
trigger a renedial response. The renedial response wll be
triggered when the follow ng conditions are net:

A The average of three consecutive quarterly sanples from a
single well exceeds a constituent’s MCL, Proposed MCL (or an
AL where an ML has not been established or an ML
Proposed), or a single sanple exceeds three tines the ML,
Proposed MCL, or AL; and

B. A followup sanple confirnms that either of the exceedence
conditions described above has occurred. The follow up
sample will be collected within 15 cal endar days of receipt

of the results which indicated the apparent exceedence
condition. The initiation of confirmatory sanmpling wll
start a nonthly schedul e of sanpling at the affected well (s)
for the exceeding constituent(s). If a foll ow up sanpl e does
not confirm the exceedence, quarterly sanpling may resune
after three nonths of nonthly sanpling

Once triggered, the renedial response wll begin a process of
eval uation and selection of a supplenental renedial action, not
necessarily excluding no action, consistent with the requirenments of
CERCLA, the National Contingency Plan, and the Arizona Environnent al
Qual ity Act.

Because nuch of the information regarding the hydrogeol ogy and
eval uation of renedial alternatives has al ready been devel oped during
the RI/FS, it is anticipated that the process of evaluating and
selecting a renedi al action under
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this contingency plan can be expedited. Based on these considerations,
the City of Phoenix wll provide to the Arizona Departnent of
Environmental Quality a report on renedial alternatives w thin 150 days
after the initiation of the renedial response, excluding tine for agency
review and public participation.
6. The renedial action will be inplenented upon selection and continue
as necessary to ensure continued conpliance with ARARs.
7. I f continued operation of the selected ground-water renedial action

is no longer required to ensure conpliance with ARARs, the selected
action may be concluded. Mnthly ground-water nonitoring of the
affected wells(s) will continue for a period of six nonths after
concl usion of the selected renedial action, before resunption of the
schedul e of routine ground-water nonitoring.

B-3
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APPENDI X C
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INORGANIC DATA



WELL

DATE
AMVONI A

BORON

CALCI UM

| RON

MAGNES! UM

MANGANESE

POTASS| UM

SCDi UM

CHLORI DE

FLOURI DE

KIJELDAHL NI TROGEN

NI TRATE

PHOSPHATE

SULFATE

ANTI MONY

ARSENI C

BARI UM

BERYLLI UM

CADM UM

CHROM UM ( HEX)

CHROM UM ( TOT)
COPPER

LEAD

NERCURY

NI CKEL

SELENI UM

SI LVER

THALLI UM

ZINC

ALKALI NI TY

TOTAL DI SSOLVED SCLI DS
TOTAL ORGANI C CARBON
TOTAL ORGANI C HALOGENS
BOD

coD

CYANI DE

PHENCLS

CITY OF PHCENI X 19TH AVENUE LANDFI LL

3RD QTR 1986 | NORGANI C WATER QUALI TY DATA
CONCENTRATI ONS I N PPM UNLESS OTHERW SE NOTED

-1

860821
0.48
<0.5
56. 3
< 0.05
27.3
2.33
5. 56
136
200
<0.5
1.2
<0.1
<0. 05
61

<0. 02
<0. 006
0.17
<0.01
0. 005J
<0.01
<0.01
<0. 02
<0. 002
0. 0014J
0.01J
<0.01
<0. 05
<0. 02
0.03
270
670
2.6

0. 024
4

<10
<0.01
<0. 02

-2

860821
0.23
<0.5
50.6
<0. 05
23.3
3. 27
4.96
116
170
<0.5
0.8
<0.1
0. 059
59
<0. 02
0. 007
0.16
0.013
0. 005J
<0.01
<0.01
<0. 02
<0. 002
0. 0004J
0. 02J
<0.01
<0. 05
<0. 02
0.01
220
630
2.8
0. 035
4
<10
<0.01
<0.02

-3

860822
36.2
1.05
61.8
1.23
43.7
3. 56
40. 8
230
310
0.34
61.3
<0.1
0.118
2.4
<0. 02
0. 032
1.94
0.012
0. 008J
<0.01
<0.01
<0.02
<0. 003
0.011J
0. 03J
<0.01
<0. 05
<0. 02
<0.01
630
1092
24. 4
0. 125
4

36
<0.01
<0. 02

I-4

860821
10. 8
0.99
76. 2
1.26
52.1
3.65
25.6
275
370
<0.5
11. 4
<0.1
<0. 05
2.1
<0. 02
0. 042
2.58
0.013
0. 006J
<0.01
<0.01
<0. 02
<0. 002
0. 0004J
0. 03J
<0.01
<0. 05
<0. 02
0.01
590
1180
22.3
0. 139
5

68
<0.01
<0.02

-5

860822
3.92
<0.5
43.7
0.57
21.3
1.99
10.5
163
180
<0.5
6.9
<0.1
0. 153
60
<0. 02
0. 032
0.37
0.016
0. 008J
<0.01
<0.01
<0.02
<0. 002
0. 006J
0. 02J
<0.01
<0. 05
<0. 02
0. 06
280
1010
1
0. 017
7
<10
<0.01
<0. 02

1-6

860821
<0.1
<0.5
98.7
<0. 05
49. 6
2. 86
8. 56
256
400
<0.5
0.8
10
<0. 05
130
<0. 02
<0. 006
0. 27
0.014
0. 006J
<0.01
<0.01
<0. 02
<0. 002
0. 0008J
0. 03J
<0.01
<0. 05
<0. 02
0.01
320
1220
1.5
0.013
4
<10
<0.01
<0.02



WELL

DATE
AMVONI A

BORON

CALCI UM

| RON

MAGNES! UM

MANGANESE

POTASSI UM

SODI UM

CHLORI DE

FLOUR DE

KJELDAHL NI TROGEN

NI TRATE

PHOSPHATE

SULFATE

ANTI MONY

ARSEN C

BARI UM

BERYLLI UM

CADM UM

CHROM UM ( HEX)

CHROM UM ( TOT)
COPPER

LEAD

MERCURY

NI CKEL

SELEN UM

SI LVER

THALLI UM

ZINC

ALKALI NI TY

TOTAL DI SSOLVED SCLI DS
TOTAL CRGANI C CARBON
TOTAL ORGANI C HALOGENS
BOD

oD

CYANI DE

PHENCLS

COLI FORVB*

4TH QTR 1986 | NORGANI C WATER QUALI TY DATA
CONCENTRATI ONS | N PPM UNLESS OTHERW SE NOTED

CITY OF PHCEN X 19TH AVENUE LANDFI LL

-1

861017
0. 63

<0.
58.
<0.
24.

5
4
05
4

1.9
6.3
139
182
0.3
0. 62
0.3

<0.

60

<0.
<0.

05

02
01

0.14

<0.
<0.
<0.
<0.
<0.
<0.
<0.

01
003
03
01
02
002
001

0.02

<0.
<0.
<0.

01
05
02

0.08
234
620
2.3
0.034

40

<10

<0.
<0.

01
02

-2

861017
0. 26

<0.
61.
<0.
24.
3.3
5.9
133
271

5
6
05
3

0.32

0.4
0.3
<0.

61

<0.
<0.

05

02
01

0. 16

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

01
003
03
01
02
002
001
01
01
05
02

0.01

241
608
3.7

0.015

53

<10
<0.
<0.

01
02

-3

861016
34.3
0.9
68. 8
1.23
38.9
3.58
34

226
280

0. 35
38

0.2
0.1
12.2
<0. 02
0.04
1.2
<0.01
<0. 003
<0.03
0.01
<0. 02
<0. 002
<0. 001
0. 05
<0.01
<0. 05
<0. 02
0.03
498
994
24.7
0. 088
59

<13
<0.01
<0. 02

I-4

861016
17. 4
0.8
75. 2
0.83
49. 4
3.66
38

272
369
0.33
15.8
0.2
<0. 05
4. 62
<0. 02
0. 047
2.13
<0.01
<0. 003
<0. 03
0.02
<0. 02
<0. 002
<0. 001
0. 07
<0.01
<0. 05
<0.02
0. 06
519
1150
24. 7
0.1

52

<13
<0.01
<0. 02

-5

861016
4,23
<0.5
50.7
0.82
20.7
2.03
11.1
178
182
0.43
4.1
0.3
0.38
68. 3
<0. 02
0.023
0.39
<0.01
<0. 003
<0.03
<0.01
<0. 02
<0. 002
0. 0008
0. 02
<0.01
<0. 05
<0. 02
0. 09
267
710
4.4

0. 009
36

<13
<0.01
<0. 02

I-6

861016
<0.1
<0.5
108
<0. 05
48. 2
3.1
9.2
295
426
0.42
0.2
4.3

0. 06
142
<0. 02
<0.01
0.28
<0.01
<0. 003
<0. 03
<0.01
<0. 02
<0. 002
<0. 0005
0.03
<0.01
<0. 05
<0.02
0.12
316
1310
2.3
0.012
49

<13
<0.01
<0. 02



RADIOISOTOPE DATA



WELL

DM-1
DM-1
DM-1
DM-1
DM-1
DM-2
DM-2
DM-2
DM-2
DM-3D
DM-3D
DM-3D
DM-31
DM-31
DM-31
DM-3P
DM-3P
DM-3P
DM-4
DM-4
DM-4
DM-5D
DM-5D
DM-5S
DM-5S
DM-5S
DM-6
DM-6
DM-6
-1
-1
-1
-1
-1
1-2
1-2
1-2
1-2

LEVEL

122
192
192

89
194
194

. o measurement

DATE

870824
871217
870825
870825
871217
871217
870825
870826
871217
870818
871021
871217
870818
871021
871218
870819
871023
871217
870818
871021
871216
870820
871021
870820
871020
871216
870818
871022
871216
860821
870331
870728
871019
871214
860821
870331
870728
871019

GROSS

O OO NOPFRPOPRAEPLPDMUUODOODANNANDWONDDOOOONOOE, WWONDNOLPRLN

CITY OF PHOENIX 19TH AVENUE LANDFILL
RADIOISOTOPE DATA

CONCENTRATIONSIN pCi/L

ALPHA

P OBRBNPEPWONMNMDNMNMNNNENMNNOWWNRAPRPWRPEPAEDBENDIDENOONMNONEDNOWLE
O ~NOOP~OOFROPMMMMMWPEPENNOOODOGWNOOWRMRNUODOODRNNPEPEPNOONO©

GROSS BETA
10.7 5.
17.8 6.
2.9 5.
2.1 3.
16.2 6.
11.8 10.
9.4 5.
4.1 4.
14.9 11
5.6 4.
3.9 4.
4.8 5.
8.9 5.
4.0 8.
9.4 10.
9.5 3.
9.0 5.
0.4 6.
12.4 5.
4.1 5.
8.8 6.
8.2 5.
6.8 9.
10.5 5.
8.7 12.
4.1 6.
11.5 4.
6.4 8.
4.1 5.
8.3 3.
7.9 6.
8.8 5.
3.5 5.
6.6 5.
3.3 3.
7.5 5.
2.2 1.
19.4 6.

P O OOITNOOOFRPNWDNDNOPRPONDNOWOIOPRMMNOOPRA,D OOOODWNOODOOLWWOOO

RADIUM

o
o

226

o

RADIUM

0

o -

228



CITY OF PHOENIX 19TH AVENUE LANDFILL
RADIOISOTOPE DATA
CONCENTRATIONSIN pCi/L

WELL LEVEL DATE GROSS ALPHA GROSS BETA RADIUM 226 RADIUM 228
1-2 871214 0.9 9.4 4.6 5.4

1-3 860822 1.9 5.7 57.0 10.7

1-3 861016 -0.9 3.4 122.0 8.7

1-3 870331 -1.4 1.8 33.0 8.1 .

1-3 870724 0.8 5.9 3.5 5.3 1.0 0.1 0
1-3 871019 -1.5 3.6 37.8 8.2

1-3 871217 3.7 2.6 53.8 9.2

-4 860821 0.1 6.2 8.8 7.4

-4 870331 -0.2 2.5 39.6 8.0 .

1-4 870727 0.2 1.9 31.5 7.8 1.0 0.1 0
-4 871020 -0.3 3.4 21.9 10.1

-4 871215 -2.9 3.8 32.8 8.1

1-5 860822 -1.7 3.7 13.8 7.5

1-5 870401 17.9 4.2 8.7 6.2 .

1-5 870727 -0.8 2.6 15.6 6.1 0.7 0.1 0
1-5 871020 -4.3 4.2 19.2 10.8

1-5 871215 -0.6 2.8 13.9 5.8

1-6 860821 4.1 8.1 22.0 17.2

1-6 861016 0.1 2.4 92.8 12.6

1-6 870401 4.1 2.7 4.0 6.5 .

1-6 870724 2.9 3.2 11.9 6.5 0.0 0.1 0
1-6 871020 -2.0 3.7 8.7 11.4 .

1-8 870731 4.0 6.5 9.6 6.0 0.3 0.1 0
1-8 871023 -2.8 4.6 8.0 5.1

1-8 871218 2.4 3.8 11.9 6.3

. o measurement



CITY OF PHOENIX 19TH AVENUE LANDFILL

4TH QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

WELL

DATE
AMMONIA
BORON

CALCIUM

IRON
MAGNESIUM
MANGANESE
POTASSIUM
SODIUM
CHLORIDE
FLOURIDE
KJELDAHL NITROGEN
NITRATE
PHOSPHATE
SULFATE
ANTIMONY
ARSENIC

BARIUM
BERYLLIUM
CADMIUM
CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY
NICKEL

SELENIUM

SILVER
THALLIUM

ZINC
ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS

BOD

COD
CYANIDE
PHENOLS
COLIFORM S*

I-4

871215
125
0.96
50
0.377
40.2
3.68
36.1
224
324
0.2
0.22J
7.68
0.07
16.2
<0.02
0.036
1.29
<0.01
<0.003
<0.03
<0.01
0.035
<0.002
0.002
0.099
<0.01
<0.01
<0.02
0.077J
500
980
16
0.064J
12J
171
<0.01
<0.02

1-5

871215
381
0.63
56.6
0.81
27.3

3

12.6
183
226
0.29
4.9
0.17
0.13
107
<0.02
0.023
0.5
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.099J
310
810
4.2
0.014J
113
222)
<0.01
<0.02

* COLIFORMS MEASURED AS COLIFORMS/100ML

I-6

871215
<0.1
0.81
88.4
<0.05
48

29
9.99
302
443
0.36
0.31
9.9
<0.05
161
<0.02
<0.01
0.23
<0.01
0.004
<0.03
<0.01
0.014
<0.002
<0.0002
0.052
<0.01
<0.01
<0.02
0.139
330
1300
0.9J
0.046J
10J
177J
<0.01
<0.02
<2

-8

871218
<0.1
0.74J
53.5
0.645
35.4
3.8
16.3
189
252
0.22J
3.67
0.23
<0.05
20.6
<0.02
0.017
1.18
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.025J
440
850
8.2
0.028J
<1

<7
<0.01
<0.02
<2



WELL

DATE
AMMONIA

BORON

CALCIUM

IRON

MAGNESIUM
MANGANESE

POTASSIUM

SODIUM

CHLORIDE

FLOURIDE

KJELDAHL NITROGEN
NITRATE

PHOSPHATE

SULFATE

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
BOD

CoD

CYANIDE

PHENOLS

CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

DM-4

871216
<0.1
0.6

64
0.038
27.6
0.019
6.23
162
186
0.21
0.1
0.55
<0.05
130
<0.02
<0.01
0.14
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.032J)
310
770
1.5J
<0.01
7J

261
<0.01
<0.02

CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 INORGANIC WATER QUALITY DATA

DM-5D

871216
<0.1
0.77
161
0.048
56
<0.01
7.82
344
806
0.31
0.06
14.9
0.28
146
<0.02
<0.01
0.3
<0.01
0.004
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.041J
190
1700
<0.05
<0.01
4]
<10
<0.01
<0.02

DM-5S

871216
<0.1
1.09
96
<0.03
39.9
<0.01
8.72
346
541
0.26
<0.05
16
0.06
185
<0.02
<0.01
0.15
<0.01
0.004
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.041J
330
1500
<05
<0.01
1]

143
<0.01
<0.02

DM-6

871216
<0.1
0.75
59
0.032
25.2
0.431
6.63
222
312
0.28
<0.05
2.55
0.06
123
<0.02
<0.01
0.15
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.037J
260
890
1.3]
<0.01
2]

<7
<0.01
<0.02

-1

871214
0.67
0.5
59.1
0.061
28.3
251
7.8
151
225
0.27
0.87
0.2
<0.05
80.1
<0.02
<0.01
0.29
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.039
<0.01
<0.01
<0.02
0.053J
280
690
2.7
0.037J
10

148
<0.01
<0.02

-2

871214
0.3
0.53
56.2
0.08
25.3
3.93
7.6
143
196
0.46
0.59
<0.1
<0.05
80.1
<0.02
<0.01
<0.06
0.27
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.03J
250
670
3.6
0.013J
8

163
<0.01
<0.02

-3

871217
419
14

62
1.19
41.2
3.89
55.1
242
352
0.23
42
0.51
21
8.78
<0.02
0.038
1.28
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.113
<0.01
<0.01
<0.02
0.069J
620
1100
32.7
0.152J
12J
<10
<0.01
<0.02



CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

WELL DM-1 DM-1 DM-2 DM-2 DM-3D DM-3| DM-3P
LEVEL 54 192 54 194

DATE 871217 871217 871218 871218 871217 871216 871217
AMMONIA 4.73 <0.1 0.44 <0.1 <0.1 <0.1 <0.1
BORON 0.54 0.65 0.58J] 1.05J 0.3 0.76 0.67
CALCIUM 38 69 53 93 38 145 52
IRON <0.03 <0.03 0.03 <0.03 <0.03 0.048 0.143
MAGNESIUM 24 27.8 7.6 38.8 20.6 43.2 24.7
MANGANESE 2.79 0.031 0.649 0.17 <0.01 <1 0.367
POTASSIUM 16.1 6.99 195 8.23 6.72 8.55 6.67
SODIUM 292 258 387 300 162 284 168
CHLORIDE 267 308 742 415 331 421 210
FLOURIDE 0.45 0.25 0.44 0.25J 0.4 0.24 0.2
KJELDAHL NITROGEN 5.9 0.24 0.87 0.13J 0.07 0.07 0.09
NITRATE 0.28 5.54 0.28 7.06 0.52 8.49 0.23
PHOSPHATE <0.05 0.38 <0.05 0.22J <0.05 <0.05 <0.05
SULFATE 7.09 167 25.4 164 33.3 203 100
ANTIMONY <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
ARSENIC 0.012 <0.01 0.022 <0.01 <0.01 <0.01 <0.01
BARIUM 0.55 0.1 0.58 0.14 0.17 0.26 0.13
BERYLLIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
CADMIUM <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
CHROMIUM (HEX) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
CHROMIUM (TOT) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
COPPER <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
LEAD <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
MERCURY <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
NICKEL 0.044 <0.03 <0.03 <0.03 <0.03 <0.03 <0.01
SELENIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
SILVER <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
THALLIUM <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
ZINC 0.012J 0.016J 0.033J 0.036J <0.01 0.029J 0.019J
ALKALINITY 583 290 170 300 84 320 280
TOTAL DISSOLVED SOLIDS 1100 1100 1300 1300 710 1300 770
TOTAL ORGANIC CARBON 21.6 0.9J 29 1J <0.5 0.7J 1.6J
TOTAL ORGANIC HALOGENS 0.057J 0.016J 0.024J 0.012J 0.014J <0.01 0.023J
BOD 20J 8J 13 1 8J <1 <1
COD 33 <10 85 <10 <7 <10 <10
CYANIDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
PHENOLS <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

COLIFORMS* 46 <2 <2 <2 <2 <2 <2



WELL

DATE
AMMONIA

BORON

CALCIUM

IRON

MAGNESIUM
MANGANESE

POTASSIUM

SODIUM

CHLORIDE

FLOURIDE

KJELDAHL NITROGEN
NITRATE

PHOSPHATE

SULFATE

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
BOD

coDb

CYANIDE

PHENOLS

CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESS OTHERWISE NOTED

-1

871019
1.88
0.68
58
<0.05
29.8
231
6.6
140
128
0.23
0.48J
<0.1
<0.05
51.2
<0.02
<0.01
0.13
<0.01
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0002
0.05
<0.01
<0.05
<0.02
0.025
257
700
2.3
0.025
88

121
<0.01
<0.02

1-2

871019
144
0.83
55
0.05
25.8
4.04
6.4
134
206
0.28
0.34J
<0.1
<0.05
65.6
<0.02
<0.01
0.21
<0.01
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0002
0.05
<0.01
<0.05
<0.02
0.012
241
680
4.2
0.018
104

<3
<0.02
<0.02

-3

871019
32.7
0.59
a7
0.86
355
2.83
36.3
209
274
0.26
29.7J
<0.1
<0.05
7.86
<0.02
<0.01
0.92
<0.01
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0002
0.05
<0.01
<0.05
<0.02
0.025
523
920
194
0.084
88

121
<0.02
<0.02

-4

871020
12.2
0.59
52
0.347
39.4
3.75
35

240
348
0.2
12.8J
131
<0.05
124
<0.02
0.032
1.62
<0.01
<0.003
<0.03
<0.01
0.072
<0.002
<0.0002
0.09
<0.01
<0.01
<0.02
0.054
490
1020
17.8
0.073
84

76
<0.02
<0.02

I-5

871020
6.54
0.67
72
0.959
32.7
3.53
15.8
200
294
0.24
5.5
<0.1
<0.05
84.4
<0.02
0.023
0.51
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.03
<0.01
<0.01
<0.02
0.096
370
900
111
0.031
78

15
<0.02
<0.02

1-6

871020
0.12
0.86
66
<0.03
44.6
2.86
9.4
290
466
0.28
0.2J
8.96
<0.05
180
<0.02
<0.01
0.19
<0.01
<0.003
<0.03
<0.01
0.012
<0.002
<0.0002
0.07
<0.01
<0.01
<0.02
0.072
340
1320
813
0.009
82

<10
<0.02
<0.02

1-8

871023
242
0.65
41.8
0.042
28.2
2.89
10.9
180
205
0.18
2.3
<0.1
<0.05
38.7
<0.02
0.17
<0.06
<0.01
<0.003
<0.03
0.012
<0.01
<0.002
<0.0002
0.03
<0.01
<0.01
<0.02
0.024
340
720
6.8
0.023
50

44
<0.01
<0.02



WELL

DATE
AMMONIA

BORON

CALCIUM

IRON

MAGNESIUM
MANGANESE

POTASSIUM

SODIUM

CHLORIDE

FLOURIDE

KJELDAHL NITROGEN
NITRATE

PHOSPHATE

SULFATE

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
BOD

CoD

CYANIDE

PHENOLS

COLIFORMS*

CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

DM-3D

871021
<0.1
0.22
40.5
0.03
18.6
<0.01
577
160
353
0.34
0.17J
0.54
<0.05
339
<0.02
<0.01
0.07
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.012
82

700
0.7
<0.008
73

174
<0.01
<0.02
<3

DM-3I

871021
<0.1
0.95
123
0.056
40.6
0.01
7.62
280
410
0.18
0.19J
7.49
<0.05
165
<0.02
<0.01
0.15
<0.01
<0.003
<0.03
<0.01
<0.01
0.002
<0.0002
0.03
<0.01
<0.01
<0.02
0.012
307
1300
12
<0.008
72
101
<0.01
<0.02
<3

DM-3P

871023
<0.1
0.45
50.1
0.119
23.2
0.441
5.84
180
203
0.17
0.38J
0.37
0.07
76.1
<0.02
<0.01
<0.06
<0.01
<0.003
<0.03
<0.01
<0.01

<0.002

<0.0002
0.03
<0.01
<0.01
<0.02
0.017
286
780
19
0.009
42

58
<0.01
<0.02
<2

DM-4

871021
<0.1
0.65
7.7
0.033
26.9
0.023
5.49
170
193
0.19
0.17J
0.58
<0.05
117
<0.02
<0.01
0.09
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.03
<0.01
<0.01
<0.02
0.011
309
800
17
<0.008
87
43
<0.01
<0.02
<3

DM-5D

871020
<0.1
0.65
170
0.037
48.8
0.01
8.35
340
797
0.22
0.21J
125
<0.05
123
<0.02
<0.01
0.23
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.04
<0.01
<0.01
<0.02
0.024
170
1860
<0.5
<0.008
89
70
<0.01
<0.02
<2

DM-5S

871020
<0.1
0.95
111
<0.03
37.1
0.012
8.07
360
503
0.21
0.13J
14.6
<0.05
165
<0.02
<0.01
0.15
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.04
<0.01
<0.01
<0.02
0.036
322
1460
0.8
0.008
92
24
<0.01
<0.02
<2

DM-6

871022
<0.1
0.64
65.1
0.041
23.8
0.444
5.77
230
273
0.21
0.29J
2.38
<0.05
96.1
<0.02
<0.01
0.11
<0.01
<0.003
<0.03
<0.01
<0.01

<0.002
<0.0002
0.03
<0.01
<0.01
<0.02
0.027
270
900
12
0.02
83
150
<0.01
<0.02
<2



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

WELL 1-6 1-8
DATE 870724 870731
AMMONIA <0.1 373
BORON 05 0.2
CALCIUM 68 46
IRON 0.03 0.05
MAGNESIUM 374 324
MANGANESE 3.29 2.92
POTASSIUM 9.45 11
SODIUM 254 171
CHLORIDE 429 232
FLOURIDE 0.35 0.26
KJELDAHL NITROGEN 0.59 2.9
NITRATE 7.09 0.24
PHOSPHATE 0.07 <0.05
SULFATE 149 253
ANTIMONY <0.02 <0.02
ARSENIC <0.01 <0.015
BARIUM 0.42 1.15
BERYLLIUM 0.011 <0.01
CADMIUM <0.003 <0.003
CHROMIUM (HEX) . <0.03
CHROMIUM (TOT) <0.01 <0.01
COPPER 0.02 0.02
LEAD <0.002 <0.002
MERCURY 0.0006 <0.0005
NICKEL 0.06 0.045
SELENIUM <0.01 <0.01
SILVER <0.01 0.016
THALLIUM <0.02 <0.02
ZINC 0.11 0.03
ALKALINITY 326 356
TOTAL DISSOLVED SOLIDS 1238 824
TOTAL ORGANIC CARBON 2 17.6
TOTAL ORGANIC HALOGENS  0.01 0.037
BOD 14 38
coDb 59 74
CYANIDE <0.01 <0.01

PHENOLS



WELL

DATE
AMMONIA

BORON

CALCIUM

IRON

MAGNESIUM
MANGANESE

POTASSIUM

SODIUM

CHLORIDE

FLOURIDE

KJELDAHL NITROGEN
NITRATE

PHOSPHATE

SULFATE

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
BOD

coDb

CYANIDE

PHENOLS

COLIFORMS*

CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESS OTHERWISE NOTED

DM-5S

870820
<0.1
0.8
97
0.03
42
<0.01
8.3
375
472
0.25
<0.05
14
<0.05
172
<0.02
<0.01
<0.06
<0.01
<0.003
<0.03
0.017
<0.01
0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.055
324
1500
1
0.013
65
151
<0.01
<0.02
49

DM-6

870818
<0.1
0.5
63.1
<0.03
24.5
0.368
54
238
296
0.28
<0.05
197
0.2
118
<0.02
<0.01
0.06
<0.01
<0.003
<0.03
0.012
0.019
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.022
265
880
2.3
0.009
128
151
<0.01
<0.02
<2

-1

870728
0.76
<0.1
59
<0.03
28.6
2.47
577
141
204
0.31
0.84
<0.1
<0.05
66
<0.02
<0.01
04
<0.01
0.003
<0.03
<0.01
0.07
0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.025
262
678

10
89
<0.01
<0.02
<2

[-2

870728
0.36
<0.1
64
<0.03
28.9
5.46
5.97
130
210
0.32
0.29
<0.1
<0.05
55.7
<0.02
<0.01
0.28
<0.01
0.003
<0.03
<0.01
0.025
<0.002
<0.0002
0.04
<0.01
<0.01
<0.02
0.02
235
694

13
66
<0.01
<0.02
<2

1-3

870724
4.7
1

50
0.99
374
3.17
42.2
250
315
0.33
24.1
<0.1
0.28
1.95
<0.02
0.029
1.66
<0.01
0.009

0.01
0.18
0.002
<0.0002
0.04
<0.01
<0.01
<0.02
0.02
598
984
26.4
0.11
31
119
<0.01
<0.02

-4

870727
13
0.8
62
1.01
43.4
3.22
23
244
362
0.26
111
<0.1
0.05
8.6
<0.02
0.033
0.16
<0.01
0.004

<0.01
0.11
<0.002
<0.0002
0.05
<0.01
<0.01
<0.02
0.03
513
1050
20.4
0.077
12

75
<0.01
<0.02
<2

1-5

870727
452
<0.1
74
121
35.8
3.06
11.8
183
323
0.3
35
<0.1
0.05
130
<0.02
0.022
0.6
<0.01
0.007

<0.01
0.09
0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.1
275
877
5.8
0.019
30
104
<0.01
<0.02
<2



WELL
LEVEL

DATE

AMMONIA

BORON

CALCIUM

IRON

MAGNESIUM
MANGANESE

POTASSIUM

SODIUM

CHLORIDE

FLOURIDE

KJELDAHL NITROGEN
NITRATE

PHOSPHATE

SULFATE

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
BOD

coD

CYANIDE

PHENOLS

CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

DM-2
194
870826
<0.1
0.5
78.5
0.054
29.7
0.118
55
242
167
0.23
0.31
1.96
<25
56.5
<0.02
<0.01
0.09
<0.01
<0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
0.04
<0.01
<0.01
<0.02
0.094
261
1030
25.4
0.014
20

29
<0.01
<0.02

DM-3D

870818
<0.1
<0.1
39.2
<0.03
21.4
0.011
54
148
337
0.5
0.08
0.5
0.09
333
<0.02
<0.01
0.06
<0.01
<0.003
<0.03
0.037
0.013
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
<0.01
84

670
14
0.009
97

121
<0.01
<0.02

DM-3I

870818
<0.1
04
63.3
0.033
24.1
0.01
5.6
195
248
0.27
0.13
2.77
0.34
128
<0.02
<0.01
<0.06
<0.01
<0.003
<0.03
0.022
0.014
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.02
263
830
13
0.008
125
115
<0.01
<0.02

DM-3P

870819
<0.1
04
50.7
0.196
25.6
0.92
9.6
188
268
0.26
<0.05
0.34
0.14
93.3
<0.02
<0.01
0.13
<0.01
0.003
<0.03
<0.01
<0.01
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.016
298
770
8.8
0.043
65
172
<0.01
<0.02

DM-4

870818
<0.1
0.5
71.6
<0.03
275
0.038
6.4
161
179
0.27
0.25
1.05
0.37
115
<0.02
<0.01
<0.06
<0.01
<0.003
<0.03
0.03
0.014
<0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.023
325
800
21
0.0009
93

157
<0.01
<0.02

DM-5D

870820
<0.1
0.6
127
<0.03
48.6
<0.01
7.2
359
534
0.26
0.17
115
<0.05
137
<0.02
<0.01
<0.06
<0.01
0.003
<0.03
0.016
<0.01
0.002
<0.0002
<0.03
<0.01
<0.01
<0.02
0.033
248
1550
2
0.008
78
175
<0.01
<0.02



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

WELL DM-1 DM-1 DM-1 DM-2
LEVEL 54 122 192 89
DATE 870824 870825 870825 870825
AMMONIA 321 0.14 <0.1 <0.1
BORON 0.5 12 05 <0.5
CALCIUM 50.6 40.9 511 50.3
IRON <0.03 <0.03 <0.03 0.049
MAGNESIUM 174 184 255 251
MANGANESE 451 0.183 0.041 554
POTASSIUM 10.2 4.4 5 79
SODIUM 252 243 231 210
CHLORIDE 246 195 272 227
FLOURIDE 0.43 0.3 0.24 0.32
KJELDAHL NITROGEN 3.48 0.13 0.3 0.12
NITRATE <0.1 21 421 <0.1
PHOSPHATE 0.12 0.17 0.16 <0.05
SULFATE 80 14 124 60.3
ANTIMONY <0.02 <0.02 <0.02 <0.02
ARSENIC <0.01 <0.01 <0.01 <0.01
BARIUM 0.46 0.09 0.06 043
BERYLLIUM <0.01 <0.01 <0.01 <0.01
CADMIUM 0.003 0.003 <0.003 <0.003
CHROMIUM (HEX) <0.03 <0.03 <0.03 <0.03
CHROMIUM (TOT) <0.01 <0.01 <0.01 <0.01
COPPER 0.01 <0.01 <0.01 <0.01
LEAD <0.002 <0.002 <0.002 <0.002
MERCURY <0.0002 <0.0002 <0.0002 0.0004
NICKEL 0.03 <0.03 <0.03 0.03
SELENIUM <0.01 <0.01 <0.01 <0.01
SILVER <0.01 <0.01 <0.01 <0.01
THALLIUM <0.02 <0.02 <0.02 <0.02
ZINC 0.034 0.02 0.03 0.017
ALKALINITY 407 231 264 390
TOTAL DISSOLVED SOLIDS 910 710 980 900
TOTAL ORGANIC CARBON 17.3 37 26 189
TOTAL ORGANIC HALOGENS 0.056 <0.01 0.016 0.03
BOD 18 15 21 53
COD 2443 44) 74] 118
CYANIDE <0.01 <0.01 <0.01 0.01
PHENOLS <0.02 <0.02 <0.02 0.02

COLIFORMS*



WELL

DATE
AMMONIA
BORON

CALCIUM

IRON
MAGNESIUM
MANGANESE
POTASSIUM
SODIUM
CHLORIDE
FLOURIDE
KJELDAHL NITROGEN
NITRATE
PHOSPHATE
SULFATE
ANTIMONY
ARSENIC

BARIUM
BERYLLIUM
CADMIUM
CHROMIUM (HEX)
CHROMIUM (TOT)
COPPER

LEAD

MERCURY
NICKEL
SELENIUM

SILVER
THALLIUM

ZINC
ALKALINITY

TOTAL DISSOLVED SOLIDS
TOTAL ORGANIC CARBON

CITY OF PHOENIX 19TH AVENUE LANDFILL

1ST QTR 1987 INORGANIC WATER QUALITY DATA
CONCENTRATIONSIN PPM UNLESSOTHERWISE NOTED

-1

870331
112
<0.5
59.4
<0.05
28.6
2.28
7.8
149
184
0.24
11
2.96
<0.05
64.1
<0.02
<0.01
0.09
<0.01
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0002
0.045
<0.01
<0.01
<0.02
0.076J
262
677
3.3

TOTAL ORGANIC HALOGENS 0.073

BOD
COD
CYANIDE
PHENOLS

-
<10

<0.01
<0.02

1-2

870331
0.32
<0.5
61.1
<0.05
26.4
2.83
7.03
154
198
0.27
0.27
<0.1
<0.05
74.5
<0.02
<0.01
0.11
<0.01
<0.003
<0.03
<0.01
<0.02
<0.002
0.0005
0.034
<0.01
<0.01
<0.02
0.073J
224
692
31
0.018
9

<10
<0.01
<0.02

1-3

870331
34.2
0.9
51.3
1.1
35.2
3.52
39.8
224
282
0.25
30.9
<0.1
0.4
4.68
<0.02
0.028
1.05
0.0223
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0005
0.045
<0.01
<0.01
<0.02
0.064J
512
939

24
0.09

9

189
<0.01
<0.02

-4

870331
16.2
0.08
52.1
1.34
4.8
3.64
46.4
263
335
0.21
14
<0.1
0.21
1.96
<0.02
0.046
1.68
0.013J
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0005
0.073
<0.01
<0.01
<0.02
0.068J
508
1090
24
0.085
11

140
<0.01
<0.02

I-5

870331
5.23
<0.5
58.6
<0.05
24.8
2.01
13.2
168
143
0.31
4,09
<0.1
0.18
50.7
<0.02
0.019
0.35
0.045J
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0005
0.021
<0.01
<0.01
<0.02
0.101J
372
741
<0.5
<0.01
68
<10
<0.01
<0.02

I-6

870331
<0.1
<0.5
99
<0.05
454
2.92
104
263
381
0.33
0.41
5.19
<0.05
136
<0.02
<0.01
0.21
0.018J
<0.003
<0.03
<0.01
<0.02
<0.002
<0.0005
0.068
<0.01
<0.01
<0.02
0.158J
306
1190
2.3
0.016
57

<10
<0.01
<0.02



CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1986 ORGANIC WATER QUALITY DATA

625 ANALYSES CONCENTRATIONSIN PPB

HEPTACHLOR EPOXIDE
FLUORANTHENE

PYRENE

ENDOSULFAN |

4,4-DDE

DIELDRIN

ENDRIN

ENDOSULFAN II

4,4-DDD

BUTYL BENZYL PHTHALATE
3,3-DICHLOROBENZIDINE
ENDOSULFAN SULFATE
CHRY SENE

4,4-DDT
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PY RENE
IDENO(1,2,3-C,D)PY RENE
DIBENZO(A,H)ANTHRACENE
BENZO(G,H,|)PERY LENE
ENDRIN ALDEHYDE
CHLORDANE

TOXAPHENE

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

PHENOL

2-CHLOROPHENOL
2-NITROPHENOL
2,4-DIMETHYLPHENOL
2,4-DICHLOROPHENOL
4-CHLORO-3-METHY LPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DINITROPHENOL
4-NITROPHENOL

2-METHY L-4,4-DINITROPHENOL

<0.05
<10
<10
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<10
<20
<0.1
<10
<0.1
<10
3.25
<10
<10
<10
<10
<10
<10
<10
<0.1
<0.5
<1

<30

<36
<10
<10
<10
<10
<10
<10
<10
<10
<50
<50
<50

<0.05
<10
<10
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<10
<20
<0.1
<10
<0.1
<10
<10
<10
<10
<10
<10
<10
<10
<10
<0.1
<0.5
<1

<30

<36
<10
<10
<10
<10
<10
<10
<10
<10
<50
<50
<50



CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1986 ORGANIC WATER QUALITY DATA

625 ANALYSES CONCENTRATIONSIN PPB

WELL

DATE

N-NITROSODIMETHYL AMINE
BIS(2-CHLOROETHYL)ETHER
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
BIS(2-CHLOROISOPROPYL)ETHER
HEXACHLOROETHANE
N-NITROSODI-N-PROPYL AMINE
NITROBENZENE

ISOPHORONE
BIS(2-CHLOROETHOXY)METHANE
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
HEXACHLOROBUTADIENE
HEXACHLOROCY CLOPENTADIENE
2-CHLORONAPHTHALENE
ACENAPHTHYLENE

DIMETHYL PHTHALATE
2,4-DINITROTOLUENE
ACENAPHTHENE
2,6-DINITROTOLUENE
FLUORENE

4-CHLOROPHENOL PHENYL ETHER
DIETHYLPHTHALATE
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE

A-BHC

B-BHC

C-BHC

PHENANTHRENE

ANTHRACENE

D-BHC

HEPTACHLOR

BENZIDINE

DIBUTYL PHTHALATE

-1

860822
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<0.05
<0.05
<0.05
<10
<10
<0.05
<0.05
<50
<10

1-3

860822
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<0.05
<0.05
<0.05
<10
<10
<0.05
<0.05
<50
<10



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1986 ORGANIC WATER QUALITY DATA
625 ANALYSES CONCENTRATIONSIN PPB

HEPTACHLOR EPOXIDE <10 <10 <10 <10 <10
FLUORANTHENE <10 <10 <10 <10 <10
PYRENE <10 <10 <10 <10 <10
ENDOSULFAN | <10 <10 <10 <10 <10
4,4-DDE <10 <10 <10 <10 <10
DIELDRIN <10 <10 <10 <10 <10
ENDRIN <10 <10 <10 <10 <10
ENDOSULFAN Il <10 <10 <10 <10 <10
4,4-DDD <10 <10 <10 <10 <10
BUTYL BENZYL PHTHALATE <10 <10 <10 <10 <10
3,3-DICHLOROBENZIDINE <20 <20 <20 <20 <20
ENDOSULFAN SULFATE <10 <10 <10 <10 <10
CHRY SENE <10 <10 <10 <10 <10
4,4-DDT <10 <10 <10 <10 <10
BENZO(A)ANTHRACENE <10 <10 <10 <10 <10
BIS(2-ETHYLHEXYL)PHTHALATE 3 <10 <10 3.6 <10
DI-N-OCTYL PHTHALATE <10 <10 <10 <10 <10
BENZO(B)FLUORANTHENE <10 <10 <10 <10 <10
BENZO(K)FLUORANTHENE <10 <10 <10 <10 <10
BENZO(A)PYRENE <10 <10 <10 <10 <10
INDENO(1,2,3-C,D)PYRENE <10 <10 <10 <10 <10
DIBENZO(A,H)ANTHRACENE <10 <10 <10 <10 <10
BENZO(G,H,I)PERYLENE <10 <10 <10 <10 <10
ENDRIN ALDEHYDE <10 <10 <10 <10 <10
CHLORDANE <100 <100 <100 <100 <100
TOXAPHENE <100 <100 <100 <100 <100
PCB-1016 <100 <100 <100 <100 <100
PCB-1221 <100 <100 <100 <100 <100
PCB-1232 <30 <30 <30 <30 <30
PCB-1242 <100 <100 <100 <100 <100
PCB-1248 <100 <100 <100 <100 <100
PCB-1254 <36 <36 <36 <36 <36
PCB-1260 <10 <10 <10 <10 <10
PHENOL <10 <10 <10 <10 <10
2-CHLOROPHENOL <10 <10 <10 <10 <10
2-NITROPHENOL <10 <10 <10 <10 <10
2,4-DIMETHYLPHENOL <10 <10 <10 <10 <10
2,4-DICHLOROPHENOL <10 <10 <10 <10 <10
4-CHLORO-3-METHY LPHENOL <10 <10 <10 <10 <10
2,4,6-TRICHLOROPHENOL <10 <10 <10 <10 <10
2,4-DINITROPHENOL <50 <50 <50 <50 <50
4-NITROPHENOL <50 <50 <50 <50 <50
2-METHY L-4,4-DINITROPHENOL <50 <50 <50 <50 <50

PENTACHLOROPHENOL <50 <50 <50 <50 <50



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1986 ORGANIC WATER QUALITY DATA
625 ANALYSISCONCENTRATIONSIN PPB

WELL

LEVEL

DATE

N-NITROSODIMETHYL AMINE
BIS(2-CHLOROETHYL)ETHER
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
BIS(2-CHLOROISOPROPYL)ETHER
HEXACHLOROETHANE
N-NITROSODI-N-PROPYL AMINE
NITROBENZENE

ISOPHORONE
BIS(2-CHLOROETHOXY)METHANE
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
HEXACHLOROBUTADIENE
HEXACHLOROCY CLOPENTADIENE
2-CHLORONAPHTHALENE
ACENAPHTHYLENE

DIMETHYL PHTHALATE
2,4-DINITROTOLUENE
ACENAPHTHENE
2,6-DINITROTOLUENE
FLUORENE

4-CHLOROPHENOL PHENYL ETHER
DIETHYLPHTHALATE
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE

A-BHC

B-BHC

C-BHC

PHENANTHRENE

ANTHRACENE

D-BHC

HEPTACHLOR

BENZIDINE

DIBUTYL PHTHALATE

ALDRIN

DM-2
89
870904
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
2.6
<10

DM-2
89
870909
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10

DM-2
194
870826
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10

-1

870728
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10

1-3

870724
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10



EPA METHOD 625 DATA



CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1986 ORGANIC WATER QUALITY DATA

624 ANALYSES CONCENTRATIONSIN PPB

WELL

DATE

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE

BENZENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

-1

860822
<10
<10
<10
<10
10.3
<10
5.6
31
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<10
<5
<5
<5
<5
<5
<5

1-3

860822
<10
<10
<10
<10
10.1
<10
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<10
<5
<5
<5
<5
<5
<5



CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 ORGANIC WATER QUALITY DATA

624 ANALYSES CONCENTRATIONSIN PPB

WELL

LEVEL

DATE

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE

BENZENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ACETONE

DM-2
89
870904
<10
<10
<1

<1
<2.7UJ
<10
<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1
<1.6UJ
<1

<1

<1
<10
<1

<1

<1

<1

<1

<1
<10
<10
<10

DM-2
194
870908
<10
<10
<1
<1
<2.4UJ
<10
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<10
<1
<1
<1
<1
<1
<1
<10
<10
<10

-1

870728
<10
<10

4

<1l
<2UJ
<10

(e2}

<1
<1

<1
<1
<1
<1

<1
<1
<1
<1
<10
<1
<1
<1
<1
<1
<1

4UJ

-3

870724
<10
<10
<1
<1
<2UJ
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<10
<5
<1
<1
<1
3
<1



EPA METHOD 624 DATA



CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL I-4 -5 1-6 -8
DATE 871215 871215 871215 871218
A-BHC <0.05 <0.05 <0.05 <0.05
B-BHC <0.05 <0.05 <0.05 <0.05
C-BHC <0.05 <0.05 <0.05 <0.05
D-BHC <0.05 <0.05 <0.05 <0.05
HEPTACHLOR <0.05 <0.05 <0.05 <0.05
ALDRIN <0.05 <0.05 <0.05 <0.05
HEPTACHLOR EPOXIDE <0.05 <0.05 <0.05 <0.05
ENDOSULFAN | <0.05 <0.05 <0.05 <0.05
4-4 DDE <0.5 <0.5 <0.5 <0.1
DIELDRIN <0.1 <0.1 <0.1 <0.1
ENDRIN <0.1 <0.1 <0.1 <0.1
ENDOSULFAN Il <0.1 <0.1 <0.1 <0.1
4-4DDD <0.1 <0.1 <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1 <0.1 <0.1
4-4DDT <0.1 <0.1 <0.1 <0.1
ENDOSULFAN SULFATE <0.1 <0.1 <0.1 <0.1
CHLORDANE <1 <1 <1 <1
TOXAPHENE <5 <5 <5 <5
PCB 1016 <2 <2 <2 <2
PCB 1221 <2 <2 <2 <2
PCB 1232 <2 <2 <2 <2
PCB 1242 <2 <2 <2 <2
PCB 1248 <2 <2 <2 <2
PCB 1254 <1 <1 <1 <1

PCB 1260 <2 <2 <2 <2



CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL DM-1 DM-1 DM-2 DM-2 DM-3D DM-3I DM-3P
LEVEL 54 192 54 194

DATE 871217 871217 871218 871218 871217 871216 871217
A-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
B-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
C-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
D-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
HEPTACHLOR <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ALDRIN <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
HEPTACHLOR EPOXIDE <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ENDOSULFAN | <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4-4 DDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1
DIELDRIN <0.1 <0.1 0.14 <0.1 <0.1 <0.1 <0.1
ENDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN Il <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN SULFATE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORDANE <1 <1 <1 <1 <1 <1 <1
TOXAPHENE <5 <5 <5 <5 <5 <5 <5
PCB 1016 <2 <2 <2 <2 <2 <2 <2
PCB 1221 <2 <2 <2 <2 <2 <2 <2
PCB 1232 <2 <2 <2 <2 <2 <2 <2
PCB 1242 <2 <2 <2 <2 <2 <2 <2
PCB 1248 <2 <2 <2 <2 <2 <2 <2
PCB 1254 <1 <1 <1 <1 <1 <1 <1

PCB 1260 <2 <2 <2 <2 <2 <2 <2



CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL DM-4 DM-5D DM-5S DM-6 -1 -2 -3
DATE 871216 871216 871216 871216 871214 871214 871217
A-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
B-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
C-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
D-BHC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
HEPTACHLOR <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ALDRIN <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
HEPTACHLOR EPOXIDE <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ENDOSULFAN | <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4-4 DDE <0.5 <0.1 <0.1 <0.1 <0.5 <0.5 <0.1
DIELDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN Il <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN SULFATE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORDANE <1 <1 <1 <1 <1 <1 <1
TOXAPHENE <5 <5 <5 <5 <5 <5 <5
PCB 1016 <2 <2 <2 <2 <2 <2 <2
PCB 1221 <2 <2 <2 <2 <2 <2 <2
PCB 1232 <2 <2 <2 <2 <2 <2 <2
PCB 1242 <2 <2 <2 <2 <2 <2 <2
PCB 1248 <2 <2 <2 <2 <2 <2 <2
PCB 1254 <1 <1 <1 <1 <1 <1 <1

PCB 1260 <2 <2 <2 <2 <2 <2 <2



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL DM-4 DM-5D DM-5S DM-6 -2 I-4 -5
DATE 870818 870820 870820 870818 870728 870727 870727
A-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
C-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
D-BHC <0.1 <0.1 <0.1 <0.1 <0.1 0.16 0.2
HEPTACHLOR <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1
ALDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
HEPTACHLOR EPOXIDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4 DDE <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1
DIELDRIN <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1
ENDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN Il <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.12
4-4DDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDT <0.1 <0.1 <0.1 <0.1 <0.1 0.12 0.19
ENDOSULFAN SULFATE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
CHLORDANE <20 <50 <50 <20 <50 <50 <50
TOXAPHENE <50 <50 <50 <50 <50 <50 <50
PCB 1016 <50 <50 <50 <50 <50 <50 <50
PCB 1221 <50 <50 <50 <50 <50 <50 <50
PCB 1232 <50 <50 <50 <50 <50 <50 <50
PCB 1242 <50 <50 <50 <50 <50 <50 <50
PCB 1248 <50 <50 <50 <50 <50 <50 <50
PCB 1254 <50 <50 <50 <50 <50 <50 <50

PCB 1260 <50 <50 <50 <50 <50 <50 <50



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL 1-6 1-8
DATE 870724 870731
A-BHC <0.1 <0.1
B-BHC <0.1 <0.1
C-BHC <0.1 <0.1
D-BHC 0.17 0.11
HEPTACHLOR <0.1 <0.1
ALDRIN <0.1 <0.1
HEPTACHLOR EPOXIDE <0.1 <0.1
ENDOSULFAN I <0.1 <0.1
4-4 DDE 0.1 <0.1
DIELDRIN <0.1 <0.1
ENDRIN <0.1 <0.1
ENDOSULFAN 1 <0.1 <0.1
4-4 DDD <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1
4-4 DDT <0.1 <0.1
ENDOSULFAN SULFATE <0.1 <0.1
CHLORDANE <50 <50
TOXAPHENE <50 <50
PCB 1016 <50 <50
PCB 1221 <50 <50
PCB 1232 <50 <50
PCB 1242 <50 <50
PCB 1248 <50 <50
PCB 1254 <50 <50

PCB 1260 <50 <50



CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1986 ORGANIC WATER QUALITY DATA

WELL

DATE

A-BHC

B-BHC

C-BHC

D-BHC
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN |
4-4 DDE

DIELDRIN

ENDRIN
ENDOSULFAN I
4-4DDD

ENDRIN ALDHYDE
4-4DDT
ENDOSULFAN SULFATE
CHLORDANE
TOXAPHENE

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

608 ANALYSES CONCENTRATIONSIN PPB

-1

860821
<0.003
<0.006
<0.009
<0.004
<0.083
<0.004
<0.24
<0.004
<0.004
0.006J
<0.023
<0.066
<0.011
<0.003
<0.012
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065

1-2

860821
<0.003
<0.006
<0.009
<0.004
<0.083
<0.004
<0.24
<0.004
<0.004
0.005J
<0.023
<0.066
<0.011
<0.003
<0.012
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065

-3

860822
0.077J
<0.006
0.03
<0.004
<0.083
<0.004
<0.24
<0.004
0.005
0.015J
<0.023
<0.066
<0.011
<0.003
<0.012
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065

-4

860821
<0.003
<0.006
<0.009
<0.004
<0.083
<0.004
<0.24

<0.004
<0.004
<0.002
<0.023
<0.066
<0.011
<0.003
<0.012
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065

1-5

860822
0.053J
<0.006
0.041
<0.004
<0.083
0.004J
<0.24
<0.004
<0.004
0.025J
<0.023
<0.066
<0.011
<0.003
<0.033
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065

-6

860821
<0.003
<0.006
<0.009
<0.004
<0.083
<0.004

<0.24
<0.004
<0.004
0.006J
<0.023
<0.066
<0.011
<0.003
<0.012
<0.006
<0.014
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065
<0.065



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 ORGANIC WATER QUALITY DATA
608 ANALYSES CONCENTRATIONSIN PPB

WELL DM-1 DM-1 DM-1 DM-2 DM-3D DM-3I DM-3P
LEVEL 54 122 194 89

DATE 870824 870825 870825 870825 870818 870818 870819
A-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
C-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
D-BHC <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
HEPTACHLOR <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ALDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
HEPTACHLOR EPOXIDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4 DDE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DIELDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN 11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4-4DDD <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDRIN ALDHYDE <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1
4-4DDT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ENDOSULFAN SULFATE <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1
CHLORDANE <20 <50 <50 <50 <20 <20 <20
TOXAPHENE <50 <50 <50 <50 <50 <50 <50
PCB 1016 <50 <50 <50 <50 <50 <50 <50
PCB 1221 <50 <50 <50 <50 <50 <50 <50
PCB 1232 <50 <50 <50 <50 <50 <50 <50
PCB 1242 <50 <50 <50 <50 <50 <50 <50
PCB 1248 <50 <50 <50 <50 <50 <50 <50
PCB 1254 <50 <50 <50 <50 <50 <50 <50

PCB 1260 <50 <50 <50 <50 <50 <50 <50



EPA METHOD 608 DATA



CITY OF PHOENIX 19TH AVENUE LANDFILL

4TH QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M XYLENE

1-2

871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
0.5
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05

-3

871217
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
13
<0.5
<0.5
<0.5
11
<0.5
<0.5
<0.5
<0.5

-4

871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
0.5
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
0.6
<05
<05
<05
0.9
<05
<05
<05
<05

I-5

871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05

-6

871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
14
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

1-8

871218
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
0.3
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
0.9
<05
<05
<05
<05
<05
<05
<05
<05
<05



WELL

LEVEL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-2
124
871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.3
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2

<0.5
<0.5

DM-2
159
871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.3
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2

<0.5
<0.5

DM-2
194
871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.5
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2

<0.5
<0.5

DM-3D

871217
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<05
<0.5
<05
<05

DM-3I

871216
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.5
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<05
<0.5
<0.5
<0.5
<0.5
<05
<0.5
<05
<05
<05
<0.5

DM-3P

871217
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
19
0.9
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05

DM-4

871216
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
0.3
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05



CITY OF PHOENIX 19TH AVENUE LANDFILL
4TH QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

DM-5D

871216
<0.2
<0.2
<0.2
<0.2
<0.2
<4.6UJ
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05

DM-5S

871216
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
0.2
<0.2
04
0.7
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.9
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

DM-6

871216
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05

I-1

871214
<0.2
<0.2
<0.2
0.5
<0.2
<2
<2
0.5
19.7
105
<0.2
<0.2
11
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05



WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

I-1

871019
<0.02
<0.06
<0.04
2.6
<0.1
<0.02
<0.07
0.5
8.5
75
<0.05
<0.07
15.8
<0.08
<0.04
<0.03
<0.11
0.3
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.2
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<50
<0.18
<0.15

-2

871019
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
0.6
04
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

1-3

871019
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
12
<0.1
<04
<04
0.9
<0.05
<50
<0.18
<0.15

-4

871020
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
0.7
<01
<04
<04
13
<0.05
<50
<0.18
<0.15

I-5

871020
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
0.3
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
05
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

1-6

871020
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

1-8

871023
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15



WELL

LEVEL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

4TH QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-1
54
871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<0.2
<05
<05

DM-1
86
871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2
<0.5
<0.5

DM-1
122
871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
11
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
04
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2
<0.5
<0.5

DM-1
157
871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<0.2
<05
<05

DM-1
192
871214
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
5.4
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
15
<0.2
<0.2
<0.2
<0.5
<0.5
<0.2
0.3
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2
<0.5
<0.5

DM-2
54
871215
<2
<2
<2
<2
<2
<20
<20
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5
<5
<2
<2
<5
<5
<5
<5
<5
<5
<5
<2
<5
<5

DM-2
89
871215
<0.2
<0.2
<0.2
<0.2
<0.2
<2
<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<05
<05
<0.2
<0.2
<05
<05
<05
<05
<05
<05
<05
<0.2
<05
<05



CITY OF PHOENIX 19TH AVENUE LANDFILL
2ND QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

WELL -8
DATE 870731
CHLOROMETHANE 1.37
BROMOMETHANE 0.7
DICHLORODIFLUOROMETHANE <0.04
VINYL CHLORIDE 2
CHLOROETHANE 13
METHYLENE CHLORIDE <0.02
TRICHLOROFLUOROMETHANE <0.07
1,1-DICHLOROETHENE <0.07
1,1-DICHLOROETHANE <0.05
TRANS-1,2-DICHLOROETHENE 2
CHLOROFORM <0.05
1,2-DICHLOROETHANE <0.07
1,1,1-TRICHLOROETHANE 25
CARBON TETRACHLORIDE <0.08
BROMODICHLOROETHANE 0.3
1,2-DICHLOROPROPENE <0.03
TRANS-1,3-DICHLOROPROPENE <0.11
TRICHLOROETHENE 0.4
DIBROMOCHL OROETHANE <0.07
1,1,2-TRICHLOROETHANE <0.03
ClS-1,3-DICHLOROPROPENE <0.07
2-CHLOROETHYLVINYL ETHER <0.03
BROMOFORM <0.09
1,1,2,2-TETRACHLOROETHANE <0.03
TETRACHLOROETHENE <0.03
BENZENE <0.2
TOLUENE <0.4
CHLOROBENZENE 05
ETHYLBENZENE <0.1
1,3-DICHLOROBENZENE <0.4
1,2-DICHLOROBENZENE <0.4
1,4-DICHLOROBENZENE <0.6
TRICHLOROTRIFLUOROETHANE <0.05
ACETONE <2.7
O, P-XYLENE <0.15

M-XYLENE <0.18



WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-3D

871021
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<50
<0.18
<0.15

DM-3I

871021
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.7
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.2
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

DM-3P

871023
<0.02
<0.06
<0.04
0.9
<0.1
<0.02
<0.07
<0.07
2.6

1
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

DM-4

871021
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.6
<0.2
<04
<0.16
<01
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

DM-5D

871020
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

DM-5S

871020
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
0.2
<0.05
0.7

1
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
15
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.2
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15

DM-6

871022
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.02
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<50
<0.18
<0.15



WELL

LEVEL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-2
194
870908
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.8
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.2
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<27
<0.15
<0.18

DM-3D

870818
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<2.7
<0.15
<0.18

DM-3I

870818
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
0.3
<0.08
<0.04
<0.03
<0.11
<0.7UJ
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.2
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<2.7
<0.15
<0.18

DM-3P

870819
<0.02
<0.06
19
<0.05
<0.1
<0.02
<0.07
<0.07
4.6
11
<0.05
<0.07
0.3
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<27
<0.15
<0.18

DM-4

870818
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
0.4
<0.08
<0.04
<0.03
<0.11
<0.2UJ
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
2
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<2.7
<0.15
<0.18

DM-5D

870820
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<27
<0.15
<0.18

DM-5S

870820
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
0.3
<0.05
0.7
<1UJ
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
19
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
04
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<27
<0.15
<0.18



WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-6

870818
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.3UJ
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<27
<0.15
<0.18

-1

870728
<0.02
<0.06
<0.04
12
<0.1
<0.02
<0.07
0.3
5.6
23
<0.05
<0.07
35
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
0.3
<0.6
<0.05
<2.7
<0.1
<0.1

1-2

870728
<0.02
<0.06
<0.04
0.8
<0.1
<0.02
<0.07
<0.07
<0.05
3.8
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
11
<0.6
<0.05
<2.7
<0.15
<0.18

1-3

870724
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
2.3
<01
<04
<04
12
<0.05
<27
<0.15
<0.18

-4

870727
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
1
<0.1
<04
<04
21
<0.05
<50
<0.18
<0.15

I-5

870727
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<2.7
<0.15
<0.18

1-6

870724
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
1
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<27
<0.15
<0.18



CITY OF PHOENIX 19TH AVENUE LANDFILL
1ST QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

-1

870331
<0.02
<0.06
<0.04
12

6
<0.02
<0.07
0.7
64.3
4.1
<0.05
<0.07
6.5
<0.08
<0.04
<0.03
<0.11
0.3
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.2UJ
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<27
<0.18
<0.15

-2

870331
<0.02
<0.06
<0.04
0.6
<0.1
<0.02
<0.07
<0.07
23
15
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.6UJ
<0.1
<0.4
4
<0.6
<0.05
<27
<0.18
<0.15

1-3

870331
<0.02
<0.06
<0.04
<0.05
<0.1
7.6
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<1.4UJ
<0.1
<0.4
<0.4
13
<0.05
<27
<0.18
<0.15

-4

870331
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<1.2UJ
<0.1
<0.4
<0.4
16
<0.05
<27
<0.18
<0.15

I-5

870331
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<1.2UJ
<0.1
<0.4
<0.4
0.9
<0.05
<27
<0.18
<0.15

1-6

870331
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
15
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<27
<0.18
<0.15



WELL

LEVEL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE
ACETONE

O,P-XYLENE

M-XYLENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

2ND QTR 1987 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

DM-1
86
870903
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<27
<0.15
<0.18

DM-1
122
870903
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
0.5
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.4
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
0.3
<2.7
<0.15
<0.18

DM-1
157
870903
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
11
2.7
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
11
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
<0.05
<2.7
<0.15
<0.18

DM-1
192
870903
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
0.9
3.7
11
04
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
19
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.5
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
12
<27
<0.15
<0.18

DM-2
89
870904
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
0.7
<2.7
<0.15
<0.18

DM-2
124
870904
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
04
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.3
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6
<0.05
<27
<0.15
<0.18

DM-2
159
870904
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
0.3
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.6
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6
1
<27
<0.15
<0.18



WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

CITY OF PHOENIX 19TH AVENUE LANDFILL

3RD QTR 1986 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

I-1

860821
<0.02
<0.06
<18
25
<0.1
<0.02
<1
0.2
39
19
<0.05
<0.07
4.8
<0.08
<0.04
<0.03
<0.11
0.3
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.3
<0.2
<0.4
04
<0.1
<0.4
0.8
<0.6

-1

860822
<0.02
<0.06
<18
19
<0.1
<0.02
<1
34
17
<0.09
<0.05
<0.07
4.7
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6

1-2

860821
<0.02
<0.06
<18
25
<0.1
<0.02
<1
<0.07
15
51
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
0.6
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
25
<0.2
<04
<0.16
<0.1
<04
<04
<0.6

1-3

860822
<0.02
<0.06
<18
<0.05
<0.1
<0.02
<1
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<01
<04
<04
<0.6

-4

860821
<0.02
<0.06
<18
<0.05
0.6
<0.02
<1
<0.07
<0.05
0.3
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
29
<0.1
<04
<04
3.6

I-5

860822
<0.02
<0.06
<18
<0.05
<0.1
<0.02
<1
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6

1-6

860821
<0.02
<0.06
<18
<0.05
<0.1
<0.02
<1
14
<0.05
<0.09
<0.05
<0.07
0.3
<0.08
<0.04
<0.03
<0.11
2.36
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6



WELL

DATE

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROETHANE
1,2-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROETHANE
1,1,2-TRICHLOROETHANE
ClS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETHANE

CITY OF PHOENIX 19TH AVENUE LANDFILL

4TH QTR 1986 ORGANIC WATER QUALITY DATA
601/602 ANALYSES CONCENTRATIONSIN PPB

I-1

861017
<0.02
<0.06
<0.04
17
<0.1
<0.02
<0.07
0.9
10.7
10.7
<0.05
<0.07
<0.03
35.1
<0.04
<0.03
<0.11
0.5
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
0.5
<0.2
<0.4
<0.16
<0.1
<0.4
<0.4
<0.6

-2

861017
<0.02
<0.06
<0.04
0.6
<0.1
<0.02
<0.07
<0.07
13

3
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
04
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
16
<0.6
04

1-3

861016
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
14
<0.1
<04
<04
17

-4

861016
<0.02
<0.06
<0.04
<0.05
0.5
<0.02
<0.07
<0.07
<0.05
0.2
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
12
<01
<04
<04
21

I-5

861016
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
<0.06
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6

1-6

861016
<0.02
<0.06
<0.04
<0.05
<0.1
<0.02
<0.07
<0.07
<0.05
<0.09
<0.05
<0.07
<0.03
<0.08
<0.04
<0.03
<0.11
24
<0.07
<0.03
<0.07
<0.03
<0.09
<0.03
<0.03
<0.2
<04
<0.16
<0.1
<04
<04
<0.6



EPA METHOD 601/602 DATA



