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Cityﬂbf Phoenix

OFFICE OF THE CITY MANAGER

» September 24, 1998

Mr. Terry Oda, Chief (WTR-5)

Clean Water Act Standards and Permit Office
Water Division

U.S. Environmental Protection Agency, Region IX
75 Hawthorne Street

San Francisco, California 94105

Dear Mr. Oda:
RE: NP PERMIT A A
SYSTEM

We are pleased to submit the first Annual Report for the City's municipal separate storm

sewer system. This report covers the reporting period beginning on July 1, 1997 and -
ending on June 30, 1998 and includes information required by the National Pollutant

Discharge Elimination System Permit No. AZS000003, effective July 16, 1997.

This report also includes information about the implementation status of eight best
management practices (BMPs) which the City indicated in its November, 1992 permit
application were new or evolving activities. The City did implement all eight BMPs
according to the previously submitted schedule, and these activities are summarized in
Chapter 2.

Please direct any questions you may have about this report to Lori Sundstrom at (602)
495-51
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Sincgrely,

Frank Fairbanks
City Manager

cc: Karen Smith, Arizona Department of Environmental Quality
Alton Washington, Deputy City Manager
Les Thomas, Interim EAS Director
Lori Sundstrom, Environmental Affairs Supervisor

200 West Washington Street, Fhoenix, Anzona 35003 202-232-3%4% FAX: 602-261-8327
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CERTIFICATION STATEMENT

MUNICIPAL SEPARATE STORM SEWER SYSTEM
ANNUAL REPORT
FOR THE YEAR ENDING JUNE 30, 1998

NPDES Permit Holder: City of Phoenix, Arizona

Period Covered by This Report: July 1, 1997 through June 30, 1998

NPDES Permit Number: AZS000003

Person to contact concerning information contained in the report:

Lori L. Sundstrom

Environmental Affairs Supervisor

Engineering and Architectural Services Department
200 W. Washington, 7" Floor

Phoenix, Arizona 85003

(602) 495-5160

As required by 40 C.F.R. Section 122.22(b)(2):

[ certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system designed
to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering this information, the
information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. [ am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing

violations.
Gty
, W September 24, 1998
Alton J. Washington, Deputy City Manager Date

City of Phoenix
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Chapter 2

STATUS OF COMPLIANCE WITH IMPLEMENTATION
SCHEDULE FOR NEW BEST MANAGEMENT PRACTICES




STATUS OF COMPLIANCE WITH IMPLEMENTATION SCHEDULE FOR
NEW BEST MANAGEMENT PRACTICES

The new best management practices (BMPs) in the program are identified in the New
Storm Water Management Program Implementation Schedule, which is attached as
Figure 2-1. All new BMPs were to be implemented beginning July 1997. The new
BMPs were implemented as follows:

BMP 12 - Consult with Environmental Protection Agency and Arizona Department of
Environmental Quality as needed relative to NPDES permits issued to third parties for
any discharge to storm drains or drainage channels.

¢ In October 1996, the Engineering and Architectural Services Department

asked the Arizona Department of Environmental Quality and the U.S.
Environmental Protection Agency to place the City on the list of public notice
recipients for NPDES permits proposed for issuance within the city limits or
to the storm drain system.

BMP 13 - Re-evaluate as needed previous policies to allow certain relatively clean
waters to be discharged to the storm water system.
¢ In 1993, the Grading and Drainage Ordinance was revised. In Fiscal Year

1997/98, several departments developed a BMP for the Fire Department's use
of BioSolve, an agent used for small-size oil and fuel spills at accident scenes.

BMP 25 - Educate City employees and high volume users regarding the proper use and
proper management of fertilizers, herbicides, and other potentially harmful chemicals
through the use of brochures, pamphlets, and other documents or methods acceptable to

the City.

¢ In 1996, the City modified its commodities purchasing policy to encourage the

purchase of non-hazardous or less hazardous materials. The policy
established environmental performance criteria, including specifying
requirements for vendors to recover spent material containers and to provide
staff with product use training. Since July 1995, it has been City policy to
train and certify employees who apply or may apply pesticides. Finally, in
January 1996, the Street Transportation Department developed a number of
information sheets that cover BMPs for the proper use and management of a
number of potentially harmful chemicals, including pesticides, herbicides, and
fertilizers. The BMPs are available to the public as well as City personnel.

The Street Transportation Department has an Integrated Pest Management
(IPM) program for maintaining 40 linear miles (or 200acres) of frontage roads
and areas adjacent to urban freeway facilities. The IPM program involves
planting native vegetation that is low in water use and is naturally resistant to
pests, hand weeding, selective use of various pesticides applied by a
contractor, and managing bees found in irrigation valve boxes with soap and
water.
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The Street Transportation Department has veto power over the chemicals used
by the contractor and also must approve the contractor's application schedule.
Chemicals that have an active life of greater than four months are not used. In

addition, the Department stopped using soil sterilizers under roadbeds in 1989.

BMP 26 - Educate City personnel responsible for channel maintenance and implement
alternative methods for controlling insects and weeds through internal workshops,
guidance documents, and other methods acceptable to the City.
¢ In December 1994, the Phoenix City Council approved the implementation of
a Pollution Prevention (P2) Program to help reduce the City's use of
hazardous chemicals and generation of hazardous waste. The P2 Program
involves facility assessments and includes facilities that use herbicides,
pesticides, and fertilizers. The facility assessments analyze specific tasks
performed by groundskeepers, landscapers, and maintenance personnel.

BMP 27 - Develop and implement a program which provides a means of recording the
observations of personnel who inspect and maintain the City's storm drain system.
¢ On January 1, 1988, the Street Transportation Department Storm Water

Section implemented a Request for Service (RFS) System to record the
observations of personnel who inspect and maintain the storm drain system.
All requests for service are logged into a computer system. The information
then is sent to the appropriate service center where it is assigned to staff. The
case is closed once the problem has been resolved. The RFS system provides
a convenient mechanism for tracking cases, and also provides access to
historical data, which may be used to trace project histories and note trends.

BMP 33 - Implement a program to educate architects, design engineers, and contractors

about the need for and practical methods for erosion control, sediment control, use of

drywells, and site waste.

¢ InJune 1998, the Development Services Department (DSD) completed its

106™ monthly meeting with architects, engineers, design groups, development
companies, and others. The meetings are held to discuss and review policies,
proposed changes to DSD procedures and requirements, implementation of
new requirements, and other related issues. Monthly meetings also have been
ongoing with representatives from the Homebuilders' Association of Central
Arizona. These monthly meetings were used to provide interest groups with
opportunities to review and discuss the SWMP development review and
permitting process that was implemented in October 1996.
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BMP 34 - Develop procedures to implement erosion and sediment control policies

contained in the existing Storm Water Ordinance and in the Grading and Drainage

Ordinance, once it has been revised.

¢ In October 1996, policies and procedures for implementing the Storin Water

Ordinance were fully implemented. As of October 17, 1996, a storm water
management plan and a copy of the NPDES Notice of Intent must be
submitted to the City for all developments greater than five acres, or that are
part of an overall storm water management plan. The revised Storm Water
Ordinance creates institutionalized procedures, fees, and documentation
requirements for developers and builders.

BMP 36 - Educate the public regarding ways to reduce the potential for rainfall and
runoff to contact potential contaminants. Describe typical examples of the problem and
practical solutions.
¢ As mentioned in BMP 25, in January 1996, the Street Transportation
Department developed a number of information pamphlets that cover BMPs.
The BMPs help various industries prevent storm water contamination.
Specific BMPs are targeted at a variety of audiences, including food
processors, liquid waste recyclers, automotive salvage yards, and plant and
tree nurseries. The BMPs are available to the public as well as City personnel.

In addition to the new BMPs, the revised SWMP includes an implementation schedule
for the Illicit Discharge Identification and Elimination Program (Figure 2-2). The
Program has been implemented as follows:

In February 1994, the Street Transportation Department began inspecting
storm water outfalls and dry weather flows to identify the potential sources of
illicit flows. Since that time, staff has worked at refining a prioritization
schedule for inspecting industries and outfalls. Also in 1994, staff developed
a policy and procedure manual to provide guidance during inspections.
Ongoing training occurs for new staff responsible for industrial inspections.

Industrial inspections have been conducted in response to complaints and
illicit discharge detection activities. Field inspection forms include a
checklist to help distinguish acceptable, marginal, or unacceptable
discharges. The checklist also establishes consistency amongst inspections.

The City follows an Enforcement Response Plan (ERP), which identifies the
types of violations that can occur and the range of legally possible and
procedurally appropriate responses. The ERP also establishes a hierarchy of
responses that increase in severity according to the seriousness of the
violation. The Phoenix City Code, Chapter 32C provides adequate legal
authority for staff to enforce the Program.

Information on illicit discharge cases is compiled using inspection forms and
phone logs. The two sources are used to determine caseload and cycle time.
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The information also helps target education and outreach efforts. The Storm
Water Management Section of the Street Transportation Department
developed a series of BMPs targeted at specific industries, based on
information from previous inspections and derived from the Environmental
Protection Agency's list of regulated industries, including those businesses
most common to Phoenix.

The BMPs provide businesses with examples of common practices or
operating procedures that might result in storm water contamination. The
information sheets provide information on correcting potential problems.
These BMPs were established in January 1996, and are updated or added to
as the need arises.

Figures 2-1 and 2-2 demonstrate that the City has implemented the new components of

the SWMP. Specific activities accomplished during the reporting year are provided in
Chapter 8.
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FIGURE 2-1

NEW STORM WATER MANAGEMENT PROGRAM
IMPLEMENTATION SCHEDULE

Description of New Best Management Practices 1997 1998 1999 2000
AP _MA INJIL_AG SP[OC NV DC[JA FB MR[AP MA IN[JL AG SP|OC NV DC[JA FB MA[AP MA IN[IL AG SP[OC NV DC[JA FB MA

Prevent the Dumping of Pollutants Into Storm Sewers and

Drainage Channels

12. Consult with the Environmental Protection Agency and Arizona
Department of Environmental Quality as needed relative to NPDES
permits issued to third parties for any discharge to storm drains or
drainage channels

continues

13 Re-evaluate as needed previous policies to allow certain relatively
clean waters to be discharged to the storm water system

continues

Control the Use and Disposal of Fertilizers, Pesticides, and Herbicides

25 Educate City employees and high volume users regarding the proper
use of fertilizers, herbicides, and other potentially harmful chemicals
through the use of brochures, pamphlets and other documents or
methods acceptable to the City

continues

26. Educate City personnel responsible for channel maintenance and
implement alternative methods for controlling insects and weeds
through internal workshops, guidance documents and other methods
acceptable to the City

Intensify the Maintenance/Repair of Storm Water Drainage Systems

27. Develop and implement a program which provides a means of
recording the observations of personnel who inspect and maintain the
City's storm drain system

Control Erosion at Construction Sites

33 Implement a program to educate architects, design engineers, and
contractors about the need for and practical methods for erosion
control, sediment control, use of dry wells, and site waste

continues

34 Develop procedures to implement erosion and sediment control
policies contained in the existing storm water ordinance and in the
grading and drainage ordinance once it is revised

Prevent Rainfall and Runoff from Contacting Potential Contaminants

36. Educate the public regarding ways to reduce the potential for rainfall
and runott to contact potential contaminants. Describe typical
examples of the problem and practical solutions.

continues

revised 7/15/98
kaw h /npdedimplement xIs
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FIGURE 2-2

ILLICIT DISCHARGE IDENTIFICATION AND ELIMINATION PROGRAM
IMPLEMENTATION SCHEDULE

Proposed Schedule for Tllicit Discharge Tdentification and 1997 1998 1999 2000
Elimination Program AP MA IN[IL AG SP]OC NV DC[JA FB MR [AP MA IJN[IL AG SP[OC NV DC[JA FB MAJAP MA JNJIL AG SP[OC NV DC[JA FB MA
Criteria for Prioritizing Industries and Outfalls

Prioritize Industries, Outfalls, and Storm Systems

Training Program COMPLETE

Determine Dry Weather Flow Sources continues
Perform Industrial Inspections continues
Develop Reporting Formats and Inspection Forms

Compile Information on Reported Illicit Discharges continues
Develop Model Enforcement Procedures COMPLETE

Adopt Model Enforcement Procedures COMPLETE

Implement Enforcement Procedures continues
Identity Industrial, Commercial, and Retail Groups

Develop Educational Materials continues
Distribute Materials continues
Annual Reporting

revised 7/15/98

Municipal Separate Storm Sewer System Annual Report for the Year Ending June 30, 1998

Page 2-6
City of Phoenix, Arizona

NPDES Permit No AZS000003




Chapter 3

DESCRIPTION OF OUTFALL MONITORING SITES



\

DESCRIPTION OF OUTFALL MONITORING SITES

The City has a total of nine storm water monitoring sites. Five of these are outfall
monitoring locations, which have been strategically placed to represent various land uses
throughout the city. Three in-stream sites characterize storm water quality in various
receiving streams. The receiving streams normally are dry and contain flows only in
response to releases from upstream dams or extraordinary storm events. Thus, in-stream
water quality data is difficult to obtain. One monitoring site measures surface flows only.

This chapter provides descriptions of the nine monitoring sites and includes the following
information:

a photo of the site;
exact site location;
type of equipment;
maps showing relative locations of monitoring sites and rain gauges.

® & o o

The outfall monitoring site descriptions also indicate the size of the catchment basin they
serve. Chapter 4 provides detailed results of storm water outfall monitoring data, by
outfall.
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IBO8

12499 North 40th Street

Round Pipe 66”

Total acreage: 801

Land use:
Heavy industrial 0.00%
Light industrial 0.00%
Commercial 7.68%
Transportation 0.86%
Open land 7.22%
Public owned 2.03%
Agricultural 0.00%
Light residential 29.26%
Medium residential 51.10%
Heavy residential 1.85%

Equipment:
Sigma 900 MAX sampler with integral flowmeter. Installed June 1997.
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SRO3
3501 West Elwood Street

In pipe station, approximately 1200feet from outfall

Round Pipe 75”

Total acres: 1855

Land use:
Heavy industrial 8.03%
Light industrial 21.68%
Commercial 4.91%
Transportation 0.00%
Open land 5.06%
Public land 0.00%
Agricultural 7.06%
Light residential 0.00%
Medium residential 36.45%
Heavy residential 6.48%

e

Equipment:

Sigma 900 MAX sampler with integral flowmeter. Installed in June 1997.
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SR30
2’7th Avenue at the Salt River (south bank)

Round Pipe 108”

Total acreage: 1619

Land use: ) i
Heavy industrial 5.36%
Light industrial 2.21%
Commercial 0.00%
Transportation 0.88%
Open land 0.57%
Public land 0.00%
Agricultural 81.89%
Light residential 7.66%
Medium residential 0.01%
Heavy residential 1.18%

Equipment:

Campbell Scientific Instruments CR10 datalogger and SM192 storage module; Sierra Misco
Environmental model 2500 tipping bucket; Druck PDCR 940 pressure transducer;
Conoflow and pressure-regulator system; Isco Environmental model 3700 automatic

pumping sampler, and Motorola MC310 cellular telephone.
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SR45

2401 South 40th Street

Round Pipe 54”

Total acreage: 880

Land use:
Heavy industrial 10.47%
Light industrial 53.67%
Commercial 0.00%
Transportation 22.16%
Open land 13.07%
Public land 0.00%
Agricultural 0.00%
Light residential 0.00%
Medium residential 0.62%
Heavy residential 0.00%

g

%
e

o <

Equipment:

Sigma 900 MAX sampler with integral flowmeter. Installed in June 1997.
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SR49

5400 South 67th Avenue

Round Pipe 96”

Total acreage: 4738

Land use:
Heavy industrial 8.00%
Light industrial 18.20%
Commercial 0.00%
Transportation 1.05%
Open land 7.98%
Public owned 0.00%
Agriculture 52.09%
Light residential 6.36%
Medium residential 4.42%
Heavy residential 1.67%

Equipment:

Sigma 900 MAX sampler with integral flowmeter. Installed March 1998.
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Salt River at Priest Drive

In-stream sampling point at the approximate eastern entry point of the Salt River into
the city of Phoenix. Samples taken from bridge.
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Equipment:

Scientific Instruments bridge crane with sounding reel. Sample collection vessel is
lowered into flow and samples are taken on a depth proportional basis.
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Salt River at S1st Avenue

In-stream sampling point at the approximate western exit point of the Salt River from
the city of Phoenix. Samples taken from bridge.

Equipment:

Scientific Instruments bridge crane with sounding reel. Sample collection vessel is
lowered into flow and samples are taken on a depth proportion basis.
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ACDC at 51st Avenue

In-stream sampling point at the approximate western exit point of the Arizona Canal
Diversion Channel from the city of Phoenix. Samples taken from bridge.

Equipment:

Scientific Instruments bridge crane with sounding reel. Sample collection vessel is
lowered into flow and samples are taken on a depth proportional basis.
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SURFACE FLOW

Arizona Canal Diversion Channel at 43rd Avenue

Surface runoff

Total acreage: 3.4

Gage collects runoff form a subbasin on the north side of the Arizona Canal
Diversion Channel. The basin is approximately 3.4 acres. The basin is primarily
a commercial strip mall.

Equipment:

Campbell Scientific Instruments CR10 datalogger and SM192 storage module; Sierra
Misco Environmental model 2500 tipping bucket; Druck RDCR 940 pressure
transducer; Conoflow and pressure-regulator system; Isco Environmental model 3700
automatic pumping sampler, and Motorola MC310 cellular telephone.
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RESULTS OF STORM WATER OUTFALL MONITORING,
BY OUTFALL

The climate of the City of Phoenix and surrounding desert floor is warm and arid with a
mean annual precipitation of approximately seven inches per year. Most of the
precipitation occurs in two distinct seasons, summer (July through September) and winter
(October through March). Rainfall patterns of typical storms in the Phoenix area are
highly variable, especially for localized thunderstorms during the summer season.
Rainfall can be variable within a single catchment, as well as fluctuate from catchment to

catchment.

Local storms consisting of heavy downpours of rain over relatively small areas (up to
about 300 square miles) for short periods of time (up to seven hours) are usually
accompanied by lightening and thunder. They are often referred to as “thunderstorms™ or

“cloudbursts” and are most prevalent and intense during the summer months.

Summer storms usually last from one to three days and generally consist of numerous
locally heavy storm cells embedded in more widespread, generally light to moderate rain.
The more intense summer storms can produce substantial amounts of runoff and

occasional flooding.

Winter storms frequently last several days and may occur in series with only slight breaks
between storms. They are of lower intensity but longer duration that the summer storms

and tend to produce less runoff.
A representative storm event is defined by this permit as:

...a storm event of greater than 0.1 inch of rainfall and at least 72 hours
after the previously measurable (greater than 0.1 inch of rainfall) storm
event. Where feasible, the variance in the duration of the event and the
total rainfall of the event should not exceed 50 percent from the average or
median rainfall event in the area.

Seasonal storm profiles were identified in the City’s part II Permit application. A
representative summer storm has a volume between 0.24 inches to 0.71 inches
and a duration between 2.2 and 6.5 hours. A representative winter storm has a
volume between 0.22 inches and 0.65 inches and a duration between 5.2 and 15.6

hours.

Monitoring results by outfall for Dichlorodiphenyldichloroethylene (DDE) are
reported in the following tables, as required by Appendix 1, Section II (b) of this
permit. This chapter also includes storm event hydrographs for the ten
representative storm events that occurred during the reporting period.
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Outfall Monitoring

Outfall monitoring was conducted by the Flood Control District of Maricopa County
(FCDMC) under an intergovernmental agreement (IGA) at six locations as listed in the
City’s Part 2 NPDES Permit Application. The following tables summarize the results of
water quality monitoring data for qualifying storm events from July 1, 1997 through June
30, 1998. All data that is reported has been validated to ensure that the data quality
objectives of the NPDES program have been met. The following procedures were used
in validating data:

¢ Analytical methods used in the monitoring program were reviewed to assess the
appropriateness of sample collection and transport methods and holding times.

¢ Original laboratory reports and the corresponding chain of custody forms were
reviewed to determine if quality assurance/quality control requirements were met.
Evaluation criteria that were be evaluated included holding times, duplicate
results, field blank results, method blank results, matrix spike results, equipment
calibration information, and sample collection and transport information (to the
extent practicable).

Monitoring results that did not meet the required data quality objectives are not reported
because it is felt that this data is not suitable for compliance purposes. Additionally,
monitoring for certain parameters was not performed, as discussed below:

¢ Temperature and pH were not recorded at the time of sampling for monitoring
performed at outfall SR-03 (North Bank of Salt River at 35" Avenue) and outfall
SR-45 (South Bank of Salt River at 40" Street).

¢ Analysis for total petroleum hydrocarbons was not performed at any of the
outfalls.

¢ Analyses for fecal coliform, fecal streptococci, and biochemical oxygen demand
were not performed at the outfalls located at 27" Avenue at the South Bank of
Salt River and 43" Avenue at the Arizona Canal Diversion Channel.

The City and the FCDMC currently are revising the storm water monitoring IGA to
correct sampling and analytical deficiencies. It should also be noted that several
monitoring stations are serviced by the United Stated Geological Survey (USGS)
pursuant to a separate IGA between the USGS and the FCDMC. This process should be
completed and presented to the appropriate governing bodies for approval in the Spring
0f 1999. In the meantime, the FCDMC has begun implementing changes to its sampling
program.
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SR-03
North Bank of Salt River at 35th Avenue
Date of Sampling 12/21/97 2/4/98
Representative Storm Event V Y - Y
Agency Collecting Sample ~ FCD | FCD
Agency Analyzing Sample BOLIN  BOLIN
Drainage Area (acres) (DA) 1363 | 1363
Land Use - Residential 286 - 286
Land Use - Commercial V 95 ‘ 95
Land Use - Industrial 586 586
Land Use - Undeveloped 395 395
Sampling Duration (minutes) 451 483
Storm Duration (minutes) (DRN) . 417 460
Runoff Sampled (cubic feet) (RUN) 53,500 133,800
Total Storm Runoff (cubic feet) 60,000 185,000
Instantaneous Discharge (cfs) ! 7.8 259
Preceeding Dry Period (days) (ANT) ! 14 C25
Total Storm Rainfall (inch) 046 056
Rainfall Sampled (inch) (TRN) 021 056
Maximum 5-minute rain intensity (MAX5) 12 12
Effluent Temperature (deg. C)  NM 10.4
pH, Effluent (standard units) ~ NM 83
Electrical Conductivity (umhos/cm) ' 400 682
BODS5 (mg/l) T 7
COD High Level (mg/l) 700 174
Chloride (mg/l as Cl) 35 69
Cyanide Total (mg/l as Cn) 003 | <001
Fecal Coliform (CFU/100mL) o600
Fecal Streptococci (CFU/100mL) 9,000 90,000
Solids Residue at 180 Deg. C (TDS) (mg/l) 227 444
Residue, Total at 105 Deg. C (TSS) (mg/l) 1360 132
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SR-03
North Bank of Salt River at 35th Avenue
Date of Sampling 12/21/97  2/4/98
Representative Storm Event b § Y
Nitrogen No2 + No3, Total (mg/l as N) 1 0.44
TKN Nitrogen (mg/l as N) 447 1.4
Nitrogen, Ammonia + Organic, Total (mg/l as N) . 4.47 3
Nitrogen Nitrate Total (mg/l as N) V 1 0.44
Nitrogen Nitrite Total (mg/l as N) A 0.1 <0.1
Nitrogen Ammonia Total (mg/l as N) 154 3
Nitrogen Organic Total (mg/l as N) 293 <0.01
Phosphorous Total (mg/l as P) ' 0.9 1.0
Phosphorous Dissolved (mg/l as P) 052 0.84
Phosphorous Ortho (mg/l as P) 031 0.72
Sulfate Dissolved (mg/l) 31 60
Hexavalent Chromium Total (mg/l) <0010 <0.010
Phenols Total Recoverable (ug/l) ' 550 54
Oil and Grease Total Recoverable (mg/l) <10.0 <10.0
Organic Carbon, Total (mg/l) I3 27
Alkalinity LAB (mg/l as CaCo3) | 148 158
Hardness (mg/l) . 172 230
Antimony (ug/l as Sb) . <5 <5
Antimony Dissolved (ug/l as Sb) <4 <4
Arsenic Total (ug/l as Ars) . 8 <5
Arsenic Dissolved (ug/l as As) ' 5 5
Beryllium Total Recoverable (ug/l as Be) ! <2 <2
Beryllium Dissolved (ug/l as Be) I <2
Cadmium Total Recoverable (ug/l as Cd) : 1.8 1.3
Cadmium Dissolved (ug/l as Cd) 078 2.5
Chromium Total Recoverable (ug/l as Cr) ' 26 14
Chromium Dissolved (ug/l as Cr) . 6.1 2.2
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SR-03
North Bank of Salt River at 35th Avenue
Date of Sampling 12721797 2/4/98
Representative Storm Event Y Y
Copper, Total Recoverable, (ug/l as Cu) 63 59
Copper, Dissolved, (ug/l as Cu) ‘ 22 ' 10
Lead, Total Recoverable, (ug/l as Pb) 70 _ 38
Lead, Dissolved, (ug/l as Pb) j 20 ‘ <5
Mercury, Total Recoverable, (ug/l as Hg) <0.2 <0.2
Mercury, Dissolved, (ug/l as Hg) <02 | 0.6
Nickel, Total Recoverable, (ug/l as Ni) 26 14
Nickel, Dissolved, (ug/l as Ni) 97 11
Selenium, Total, (ug/l as Se) <5 ' <5
Selenium, Dissolved, (ug/l as Se) <5 <5
Silver, Total Recoverable, (ug/l as Ag) <50 <50
Silver, Dissolved, (ug/l as Ag) <50 <50
Thallium, Total, (ug/l as TI) . SR
Thallium, Dissolved, (ug/l as TI) <1 <l
Zinc, Total Recoverable, (ug/l as Zn) 490 ' 310
Zinc, Dissolved, (ug/l as Zn) <20 180
Aldrin, Total, (ug/l) S 7, T -
BHC - ALPHA, (ug/l) T A
BHC - Gamma (Lindane), (ug/l) <l | -
BHC - DELTA, (ug/l) SV
Aroclor 1016, PCB, Total, (ug/l) <10 | -
Aroclor 1221, PCB, Total, (ug/l) I <10 | -
Aroclor 1232, PCB, Total, (ug/l) i <40 | -
Aroclor 1242, PCB, Total, (ug/l) | g | =
Aroclor 1248, PCB, Total, (ug/l) <10 --
Aroclor 1254, PCB, Total, (ug/l) 40 ' -
Aroclor 1260, PCB, Total, (ug/L) | =B 0 -
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SR-03
North Bank of Salt River at 35th Avenue
Date of Sampling 1272197 2/4/98
Representative Storm Event Y Y
Chlordane, Total, (ug/l) <1.0 --
P,P' DDD, Total, (ug/l) <10 -
P,P' DDE, Total, (ug/l) <1.0 --
P, P' DDT, Total, (ug/l) <10 -
Dieldrin, Total, (ug/l) L <10 | -
Endo-Sulfan Alpha, Total, (ug/l) o100 | -
Endo-Sulfan Beta, Total, (ug/l) <1.0 --
Endo-Sulfan Sulfate, Total, (ug/l) <10 -
Endrin, Total, (ug/l) <10 | -
Heptachlor, Total, (ug/l) <10 --
Heptachlor Epoxide, Total, (ug/l) <10 | -
Toxaphene, Total, (ug/l) <10 --
Beta Benzene Hexachloride, Total, (ug/l) ' <10 -
Acenaphthene, Total, (ug/l) <80 <10
Acenaphthylene, Total, (ug/l) <30 <10
Anthracene, Total, (ug/l) I <30 | <10
Benzidine, Total, (ug/l) <50 <100
Benzoic Acid, Total, (ug/l) <50 <10
Benzo (a) Anthracene, Total, (ug/l) . <30 <10
Benzo (b) Fluoranthene, Total, (ug/l) <50 <10
Benzo (k) Fluoranthene, Total, (ug/l) <50 <10
Benzo (ghi) Perylene, Total, (ug/l) B0 <10
Benzo (a) Pyrene, Total, (ug/l) <30 <10
Benzyl Alcohol, Total, (ug/l) <30 <10
Bis-(2-Chloroethoxy)-Methane, Total, (ug/l) <30 <10
Bis-(2-Chloroethyl)-Ether, Total, (ug/l) <30 <10
Bis-(2-Chloroisopropyl)-Ether, Total, (ug/l) <100 <20
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SR-03
North Bank of Salt River at 35th Avenue
Date of Sampling 12/21/97 2/4/98
Representative Storm Event - Y : Y
4-Bromo-Phenyl Phenyl Ether, Total, (ug/l) <30 <10
Butyl Benzyl Phthalate, Total, (ug/l) L <100 <20
2-Chloronapthalene, Total, (ug/l) 30 <10
2-Chlorophenol, Total, (ug/l) <30 <10
4-Chloro-Phenyl Phenyl Ether, Total, (ug/l) B0 <10
Chrysene, Total, (ug/l) <50 <10
Dibenzo-|a,h]-Anthracene, Total, (ug/l) <50 <10
Di-N-Butyl Phthalate, Total, (ug/l) <30 <10
3,3'- Dichlorobenzidine, Total, (ug/l) <50 <10
2,4- Dichlorophenol, Total, (ug/l) ‘ <3.0 <10
Diethyl Phthalate, Total, (ug/l) <30 <10
2,4- Dimethylphenol, Total, (ug/l) <50 <10
Dimethyl Phthalate, Total, (ug/l) ' <3.0 <10
2-Methyl-4,6-Dinitrophenol, Total, (ug/l) © <100 <20
2,4- Dinitrophenol, Total, (ug/l) Co<10 <10
2,4- Dinitrotoluene, Total, (ug/l) <50 <10
2,6- Dinitrotoluene, Total, (ug/l) <50 <10
Di-N-Octyl-Phthalate, Total, (ug/l) ' <10
Fluoranthene, Total, (ug/l) <30 <10
Fluorene, Total, (ug/l) | <30 | <10
Hexachlorobenzene, Total, (ug/l) 30 <10
Hexachlorobutadiene, Total, (ug/l) g0 <10
Hexachlorocyclopentadiene, Total, (ug/l) ! <10 <10
Hexachloroefhane, Total, (ug/l) <3.0 <20
Indeno (1,2,3-CD) Pyrene, Total, (ug/l) <50 <10
Isophorone, Total, (ug/l) <30 <10
Naphthalene, Total, (ug/l) <30 <10
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SR-03

North Bank of Salt River at 35th Avenue

Date of Sampling 12/21/97  2/4/98
Representative Storm Event Y Y
Nitrobenzene, Total, (ug/l) <3.0 | <10
2-Nitrophenol, Total, (ug/l) <50 | <I0
4-Nitrophenol, Total, (ug/l) <50 <10
N-Nitrosodiphenylamine, Total, (ug/l) <30 <10
N-Nitrosodi-N-Propylamine, Total, (ug/l) <30 <10
Pentachlorophenol, Total, (ug/l) . <50 | <10
Phenanthrene, Total, (ug/l) L <30 | <10
Phenol, Total, (ug/l) <30 <10
Pyrene, Total, (ug/l) <30 | <10
1,2,4-Trichlorobenzene, Total, (ug/l) <30 <10
2,4,5- Trichlorophenol, Total, (ug/l) <30 | <10
2,4,6- Trichlorophenol, Total, (ug/i) 30 | <10
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SR-30

27th Avenue at south bank of Salt River

Date of Sampling 12/22/97 2/4/98
Representative Storm Event X b 4
Agency Collecting Sample - USGS USGS
Agency Analyzing Sample NWQL ANW7QL
Drainage Area (acres) (DA) 0.0703  0.0703
Impervious Area (acres) (I1A) 0.0105 0.0105
Land Use - Residential 6 6
Land Use - Commercial 0 0
Land Use - Industrial %4 94
Land Use - Undeveloped 0 0
Sampling Duration (minutes) ~ UA  UA
Storm Duration (minutes) (DRN) 624 396
Runoff Sampled (cubic feet) (RUN) - 0.04 0.05
Total Storm Runoff (cubic feet) UA UA
Instantaneous Discharge (cfs) 1.70 1.30
Preceeding Dry Period (days) (ANT) 14 24
Total Storm Rainfall (inch)  UA  UA
Rainfall Sampled (inch) (TRN) 028 037
Maximum S5-minute rain intensity (MAXS) 003 0.03
Sample Temperature (deg. C) 15 145
pH, Effluent (standard units) | 77 | 79
Specific Conductance, LAB (us/cm) 918 274
Oxygen Dissolved (mg/l) | 52 | 9.1
COD High Level (mg/l) 160 260
Chloride (mg/l as CI) 23 22
Cyanide Total (mg/l as Cn) 0019 --
Solids Residue at 180 Deg. C (TDS) (mg/l) 1290 | 236
Residue, Total at 105 Deg. C (TSS) (mg/l) 125 304
Nitrogen No2 + No3, Total (mg/l as N) 096 3.6
Nitrogen, Ammonia + Organic, Total (mg/l as N) 1200 12
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SR-30

27th Avenue at south bank of Salt River

Date of Sampling 12/22/97 2/4/98
Nitrogen Nitrate Total (mg/l as N) 0.25 3.4
Nitrogen Nitrite Total (mg/l as N) 0.71 0.2
Nitrogen Ammonia Total (mg/l as N) 64 52
Phosphorous Total (mg/l as P) 0.96 0.75
Phosphorous Dissolved (mg/l as P) 03  0.14
Phosphorous Ortho (mg/l as P) 062  0.14
Sulfate Dissolved (mg/l) 63 22
Phenols Total Recoverable (ug/l) 199
Oil and Grease Total Recoverable (mg/l) o4
Organic Carbon, Total (mg/l) 670 79
Carbonate Water Field (mg/l as Co3) 0 0
Carbonate Water Dissolved, Field, (mg/l as Co3) ' 0 0
Alkalinity LAB (mg/l as CaCo3) 187 |13
Arsenic Total (ug/l as As) 13 12
Beryllium Total Recoverable (ug/l as Be) <10 <10
Cadmium Total Recoverable (ug/l as Cd) - 3 1
Chromium Total Recoverable (ug/l as Cr) 25 12
Copper, Total Recoverable, (ug/l as Cu) 340 110
Lead, Total Recoverable, (ug/l as Pb) 460 | 130
Mercury, Total Recoverable, (ug/l as Hg) ©<0.10  <0.10
Nickel, Total Recoverable, (ug/l as Ni) 60 23
Selenium, Total, (ug/l as Se) Do« 1 <«
Silver, Total Recoverable, (ug/l as Ag) <1 | <«
Zinc, Total Recoverable, (ug/l as Zn) 660 270
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SR-45

South Bank of Salt River at 40th Street

Date of Sampling

Representative Storm Event

Agency Collecting Sample

Agency Analyzing Sample

Drainage Area (acres) (DA)

Land Use - Residential

Land Use - Commercial

Land Use - Industrial

Land Use - Undeveloped

Sampling Duration (minutes)

Storm Duration (minutes) (DRN)

Runoff Sampled (cubic feet) (RUN)

Total Storm Runoff (cubic feet)
Instantaneous Discharge (cfs)

Preceeding Dry Period (days) (ANT)
Total Storm Rainfall (inch)

Rainfall Sampled (inch) (TRN)
Maximum 5-minute rain intensity (MAX5)
Effluent Temperature (deg. C)

pH, Effluent (standard units)

Electrical Conductivity (umhos/Em)
BODS (mg/l)

COD High Level (mg/l)

Chloride (mg/1 as Cl)

Cyanide Total (mg/l as Cn)

Fecal Coliform (CFU/lOOlﬁL)

Fecal Streptococci (CFU/'l'OOmL)

Solids Residue at 180 Deg. C (TDS) (mg/l)
Residue, Total at 105 Deg. C (TSS) (mg/l)

1/10/98  2/4/98  2/24/98
Y Y | Y
FCD | FCD = FCD
BOLIN | BOLIN | BOLIN
880 880 | 880
o 0 0
o o0 0
650 650 | 650
230 230 | 230
401 | 303 | 483
340 | 664 | 395
13,200 15,000 5,600
13,520 21250 5,800
36 25 | 15
19 25 | 4
047 054 | 048
047 043 | 048
072 048 | 048
NM = 97 NM
NM 74 NM

= 348 -
| 328 |
328 | 453 1061
17 29 | 10
- | <001 | -
50,000 50,000 900
160,000 160,000

167 243 123
328 462 596

Municipal Separate Storm Sewer System Annual Report for the Year Ending June 30. 1998 4-11
City of Phoenix, Arizona SR45 NPDES Permit No. AZS000003




SR-45
South Bank of Salt River at 40th Street
Date of Sampling  1/10/98  2/4/98  2/24/98
Nitrogen No2 + No3, Total (mg/l as N) 0.6 0.45 0.7
TKN Nitrogen (mg/l as N) 365 2.1 0.9
Nitrogen, Ammonia + Organic, Total (mg/l as N) 365  4.07 0.86
Nitrogen Nitrate Total (mg/l as N) 04 03 07
Nitrogen Nitrite Total (mg/l as N) S 022 015 <01
Nitrogen Ammonia Total (mg/l as N) 107 407  0.76
Nitrogen Organic Total (mg/l as N) 258 <001 0.1
Phosphorous Total (mg/l as P) 152 0 09 1.1
Phosphorous Dissolved (mg/l as P) L1300 071 1
Phosphorous Ortho (mg/l as P) 022 038 022
Sulfate Dissolved (mg/l) 27 64 15
Hexavalent Chromium Total (mg/l) 1 <0.010 <0.010 <0.010
Phenols Total Recoverable (ug/l) [ 66 | 99 = -
Oil and Grease Total Recoverable (mg/l) - <100 <100
Organic Carbon, Total (mg/l) 27 60 .
Alkalinity LAB (mg/l as CaCo3) 68 60 59
Hardness (mg/l) C 128 262 148
Antimony (ug/l as Sb) | <5 | 8 <5
Antimony Dissolved (ug/l as Sb) <4 4 <4
Arsenic Total (ug/l as As) » 6 8 10
Arsenic Dissolved (ug/l as As) P <5 | <5 1 <5
Beryllium Total Recoverable (ug/l as Be) T | <
Beryllium Dissolved (ug/l as Be) P | <2 <
Cadmium Total Recoverable (ug/l as Cd) 19 0 41 18
Cadmium Dissolved (ug/l as Cd) . 047 087 037
Chromium Total Recoverable (ug/l as Cr) | 20 T 20 ] 37
Chromium Dissolved (ug/l as Cr) | 34 ' 46 | 33
Copper, Total Recoverable, (ug/l as Cu) ! 314 206
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SR-45
South Bank of Salt River at 40th Street
Date of Sampling 1/10/98 2/4/98  2/24/98
Copper, Dissolved, (ug/l as Cu) 34 61 36
Lead, Total Recoverable, (ug/l as Pb) 61 81 | 69
Lead, Dissolved, (ug/l as Pb) 9 ' 12 | 8
Mercury, Total Recoverable, (ug/l as Hg) 0.2 <02 | <02
Mercury, Dissolved, (ug/l as Hg) <02 08 = <02
Nickel, Total Recoverable, (ug/l as Ni) 2 17 | 38
Nickel, Dissolved, (ug/l as Ni) <10 7 I 7.3
Selenium, Total, (ug/l as Se) <5 | <5 | <5
Selenium, Dissolved, (ug/l as Se) <5 <5 | <5
Silver, Total Recoverable, (ug/l as Ag) <50 <50 <50
Silver, Dissolved, (ug/l as Ag) <50 <50 <50
Thallium, Total, (ug/l as TI) <1 <1 <l
Thallium, Dissolved, (ug/l as TI) <1 <1 <l
Zinc, Total Recoverable, (ug/l as Zn) 370 520 470
Zinc, Dissolved, (ug/l as Zn) 90 170 100
Aldrin, Total, (ug/l) <10 | <10 | =
BHC - ALPHA, (ug/l) <0 | <10 | =
BHC - Gamma (Lindane), (ug/l) <10 | <10 | -
BHC - DELTA, (ug/l) <10 <10 @ -
Aroclor 1016, PCB, Total, (ug/l) <10 | <10 | -
Aroclor 1221, PCB, Total, (ug/l) X0 | <10 | =
Aroclor 1232, PCB, Total, (ug/l) <10 | <10 | -
Aroclor 1242, PCB, Total, (ug/l) <10 | <10 T -
Aroclor 1248, PCB, Total, (ug/l) <10 <10 = --
Aroclor 1254, PCB, Total, (ug/l) =10 | <10 | -
Aroclor 1260, PCB, Total, (ug/L) <10 <10 -
Chlordane, Total, (ug/l) <10 <10 -
P,P' DDD, Total, (ug/l) <10 <10 -
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SR-45
South Bank of Salt River at 40th Street
Date of Sampling  1/10/98  2/4/98  2/24/98
P,P' DDE, Total, (ug/l) - <10 <1.0 -
P, P' DDT, Total, (ug/l) <10 | <10 . -~
Dieldrin, Total, (ug/l) | <10 | <10 @ -
Endo-Sulfan Alpha, Total, (ug/l) L <10 <10 --
Endo-Sulfan Beta, Total, (ug/l) S <10 <10 -
Endo-Sulfan Sulfate, Total, (ug/l) [ <10 | <10 | =
Endrin Aldehyde, Total, (ug/l) | =10 | <18 | -
Endrin, Total, (ug/l) ' | <10 | <10 | -
Heptachlor, Total, (ug/l) <10 | <10 -
Heptachlor Epoxide, Total, (ug/l) | <10 | <10 | -
Toxaphene, Total, (ug/l) [ <10 | <18 | =
Methoxychlor, Total, (ug/l) <10 | <10 @ -
Beta Benzene Hexachloride, Total, (ug/l) <10 | <10 -
Acenaphthene, Total, (ug/l) [ <30 | <10 --
Acenaphthylene, Total, (ug/l) | <30 | <10 -
Anthracene, Total, (ug/l) | 80| =10 | -
Benzidine, Total, (ug/l) . <50 | <100 -
Benzoic Acid, Total, (ug/l) | <50 | 18 | -
Benzo (a) Anthracene, Total, (ug/l) | <3.0 <jg | -
Benzo (b) Fluoranthene, Total, (ug/l) <50 | <10 | -
Benzo (k) Fluoranthene, Total, (ug/l) [ <50 [ <10 | -
Benzo (ghi) Perylene, Total, (ug/l) . <3.0 | <10 | -
Benzo (a) Pyrene, Total, (ug/l) <30 <10 @ -
Benzyl Alcohol, Total, (ug/l) | 30 | <10 | -
Bis-(2-Chloroethoxy)-Methane, Total, (ug/l) | <30 [ <10 | -
Bis-(2-Chloroethyl)-Ether, Total, (ug/l) <30 @ <10 -
Bis-(2-Chloroisopropyl)-Ether, Total, (ug/l) S <100 <20 -
4-Bromo-Phenyl Phenyl Ether, Total, (ug/l) S <30 <10 -
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SR-45
South Bank of Salt River at 40th Street
Date of Sampling 1/10/98  2/4/98 2/24/98
Butyl Benzyl Phthalate, Total, (ug/l) <10.0 <20 --
2-Chloronapthalene, Total, (ug/l) ' <30 @ <10 | -
2-Chlorophenol, Total, (ug/l) 3.0 <10 --
4-Chloro-Phenyl Phenyl Ether, Total, (ug/l) <30 | <10 | -
Chrysene, Total, (ug/l) <30  <I0 -
Dibenzo-[a,h|-Anthracene, Total, (ug/l) <50 | <10 | -
Di-N-Butyl Phthalate, Total, (ug/l) | <30 | <10 | -
3,3'- Dichlorobenzidine, Total, (ug/l) <50 <10 -
2,4- Dichlorophenol, Total, (ug/l) | <30 | <10 | -
Diethyl Phthalate, Total, (ug/l) <30 | <10 | -
2,4- Dimethylphenol, Total, (ug/l) <50 | <10 | -
Dimethyl Phthalate, Total, (ug/l) | <30 | <10 | -
2-Methyl-4,6-Dinitrophenol, Total, (ug/l) | <100 | <10 | -
2,4- Dinitrophenol, Total, (ug/l) <10 <10 | -
2,4- Dinitrotoluene, Total, (ug/l) <50 0 <10 -
2,6- Dinitrotoluene, Total, (ug/l) L <50 | <10 | -
Di-N-Octyl-Phthalate, Total, (ug/l) T [ -
Fluoranthene, Total, (ug/l) | <30 | <10 | -
Fluorene, Total, (ug/l) L <30 | <10 | -
Hexachlorobenzene, Total, (ug/l) <30 | <10 | -
Hexachlorobutadiene, Total, (ug/l) <30 | <10 | -
Hexachlorocyclopentadiene, Total, (ug/l) | <10 | <10 | -
Hexachloroethane, Total, (ug/l) P30 | <10 | -
Indeno (1,2,3-CD) Pyrene, Total, (ug/l) a5 | <10 | =
Isophorone, Total, (ug/l) - <30 <10 | -
Naphthalene, Total, (ug/l) <30 | <10 | -
Nitrobenzene, Total, (ug/l) C <30 | <10 | -
2-Nitrophenol, Total, (ug/l) | =50 | <0 , =
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SR-45

South Bank of Salt River at 40th Street

Date of Sampling - 1/10/98  2/4/98  2/24/98

4-Nitrophenol, Total, (ug/l) <5.0 <10 --

N-Nitrosodiphenylamine, Total, (ug/l) <30 <10 --

N-Nitrosodi-N-Propylamine, Total, (ug/l) - <30 0 | -

Pentachlorophenolr, Total, (ug/l) <50 <10 --

Phenanthrene, Total, (ug/l) - <30 <10 -

Phenol, Total, (ug/l) - <30 <10 -

Pyrene, Total, (ug/l) 1 <30 7 <1 -

1,2,4-Trichlorobenzene, Total, (ug/l) L <30 <10 =

2,4,5- Trichlorophenol, Total, (ug/l) 4 <3.0 <10 -

2,4,6- Trichlorophenol, Total, (ug/l) © <30 <10 -
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ACDC at 43rd Avenue

i

Date of Sampling 8/3/97 12/22/97 2/4/98
Representative Storm Event b4 Y Y
Agency Collecting Sample USGS USGS USGS
Agency Analyzing Sample | NWQL NWQL » NWQL
Drainage Area (acres) (DA) 10.0053  0.0053  0.0053
Impervious Area (acres) (IA) 10.0050 0.0050 0.0050
Land Use - Residential 0 0 0
Land Use - Commercial 97 97 97
Land Use - Industrial 0 0 0
Land Use - Undeveloped 3 3 3
Sampling Duration (minutes)  UA UA  UA
Storm Duration (minutes) (DRN) 330 486 474
Runoff Sampled (cubic feet) (RUN) 0.0l 0.03 0.03
Total Storm Runoff (cubic feet) UA UA  UA
Instantaneous Discharge (cfs) 0.34 0.54 0.90
Preceeding Dry Period (days) (ANT) T 14 24
Total Storm Rainfall (inch) ~ UA UA  UA
Rainfall Sampled (inch) (TRN) 026 043 0.69
Maximum 5-minute rain intensity (MAXS) 003 0.07 0.05
Sample Temperature (deg. C) 295 145 | 115
pH, Effluent (standard units) 6.9 74 65
Specific Conductance, LAB (us/cm) 162 75 | 57
Oxygen Dissolved (mg/l) 67 - | 10
COD High Level (mg/l) S 310 150 97
Chloride (mg/l as CI) 49 53 | 22
Cyanide Total (mg/l as Cn) £ 0.014 <0010 <0.010
Solids Residue at 180 Deg. C (TDS) (mg/l) 224 66 56
Residue, Total at 105 Deg. C (TSS) (mg/l) - 60 178 64
Nitrogen No2 + No3, Total (mg/l as N) 21 052 035
Nitrogen, Ammonia + Organic, Total (mg/l as N) 8.9 3.1 22
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Phoenix SR-03: Salt River and 35th Avenue

04 February 1998
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27th Avenue 12-22-97
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27th Avenue 2-4-98
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Phoenix SR-45: Salt River and 40th Street

10 January 1998
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Phoenix SR-45: Salt River and 40th Street

04 February 1998
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Phoenix SR-45: 40th Street at Salt River
24 February 1998
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Chapter 5

POLLUTANT LOADING ESTIMATES



POLLUTANT LOADING ESTIMATES

The City of Phoenix has calculated annual and seasonal pollutant load estimates for
pollutants detected in the City’s storm water discharges. In accordance with 40 CFR,
Section 122.21, Part 122 and Appendix 1 of NPDES Permit AZS000003, the estimates
include pollutants that are infrequently detected as well as pollutants that are routinely
detected in the discharges.

Total pollutant load estimates for all watershed basins within the Phoenix Municipal
Separate Storm Sewer System (MS4) are presented in Table 5-1. An in-depth description
of the approach and methods used to determine the pollutant load estimates is presented
from page 5-3 through page 5-6. Finally, land use specific concentration information and
tables summarizing pollutant load estimates for individual watershed basins are provided

beginning on page 5-7.

When reviewing these estimates, it is important to note that currently there is very limited
data available. This paucity of data makes it impossible at this time to assess the
significance of the pollutant loads. The variability of rainfall and the small number of
representative rainfall events that occurs in the arid Phoenix environment limits the City's
ability to collect statistically significant amounts of sampling data. It will be several years
before sufficient data may be available.

The City selected the simple method described in guidance material published by the U.S.
Environmental Protection Agencyl to determine pollutant loads. At this time, the City
believes this to be the most suitable method for calculating these estimates. As noted
above, an in-depth description of the calculation approach is presented on pages 5-3
through 5-6.

| Guidance Manual for the Preparation of Part 2 of the NPDES Permit Application for Discharges from
Municipal Separate Storm Sewer Systems, November 1992
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Table 5-1: Total Pollutant Load Estimates Phoenix Municipal Separate Storm Sewer System

Constituent

Summer Pollutant Load (pounds)

Winter Pollutant Load (pounds)

Total Annual Pollutant Load (pounds)

BODS

COD High Level

Chloride

Cyanide Total

Fecal Coliform

Fecal Streptococci

Solids Residue at 180 Deg. C (TDS)
Residue, Total at 105 Deg. C (TSS)
Nitrogen No2 + No3, Total
Nitrogen, Ammonia + Organic, Total
Nitrogen Nitrate Total

Nitrogen Nitrite Total

Nitrogen Ammonia Total
Phosphorous Total

Phosphorous Ortho

Sulfate Dissolved

Phenols Total Recoverable

Oil and Grease Total Recoverable
Organic Carbon, Total

Arsenic Total

Beryllium Total Recoverable
Cadmium Total Recoverable
Chromium Total Recoverable
Copper, Total Recoverable

Lead, Total Recoverable

Mercury, Total Recoverable
Nickel, Total Recoverable
Selenium, Total

Silver, Total Recoverable

Zinc, Total Recoverable

1,120,143
3,570,526
199,866
111

2,340,058
6,815917
21,025
100,687
20,400
1,114
60,945
18,080
3,770
474,644
1,602
99,487
818,552
88
19
25
278
2,091
838
3
251
49
511
3,545

3,588,249
11,656,737
645911
358

7,539,787
22,206,786
68,210
320,766
66,230
3,581
195,087
59,085
12,286
1,550,276
5,264
322
2,629,470
283
62
81
905
6,859
2,682
10
811
160
1,683
11,501

4,708,391
15,227,263
845778
469

9,879,846
29,022,703
89,235
421,454
86,630
4,695
256,032
77,165
16,057
2,024,921
6,866
99,809
3,448,022
371
82
106
1,183
8,950
3,519
13
1,062
209
2,194
15,046
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Citywide Pollutant Loads

Seasonal and annual pollutant loads were developed for all 10 of the City’s hydrologic
basins for the period of July 1, 1997 through June 30, 1998. Winter, summer, and total
annual loads were computed for all water quality parameters where sufficient validated
data was available. The “Simple Method” as described in the Environmental Protection
Agency’s (EPA) guidance documents was used in performing this analysis.”

The following methodology was used in developing pollutant loads:

1. Land use information for each catchment area within the 10 basins was
obtained from the City of Phoenix Part 2 NPDES Permit Application.

2. Weighted average runoff coefficients (“C” factors) were developed for each
catchment based on published literature values that were adjusted for local

conditions.?
The weighted average C value for each catchment was obtained as follows:

Cweighled = (Crcs. x Areares. + Ceomm. X Ar€acomm. + Cind. x Arejng. + Copcn X
Areaopen)

Ar €aiotal
Where:

Cuweighted = Weighted runoff coefficient,

C.es. = coefficient for residential areas, Area,s. = residential acreage,

Ccomm. = coefficient for commercial areas; Areacomm = commercial acreage,
Cina. = coefficient for industrial areas, Areaj,q. = industrial acreage,

Copen = coefficient for open space, Areagpen = Open space acreage, and
Areay, = Total acreage of catchment

Runoff coefficients that were utilized for each land use are as follows:

¢ Industrial: 0.4 (published range 0.4-0.9)

¢ Commercial: 0.4 (published range 0.4-0.95)

¢ Residential: 0.3 (published range 0.3-0.75)

¢ Open Space: 0.05 (published range 0.05-0.3)
The C values listed above were obtained by adjusting the published ranges of
values to obtain runoff volumes that correlated with previously measured
values from the City’s NPDES Permit application. Runoff volumes were
calculated using the formula Q = C x I x A, where Q is the runoff volume in
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acre-inch, C is the weighted average runoff coefficient, and A is the catchment
area in acres.

3. Monthly rainfall data from July 1997 to June 1998 was obtained for 28 rain
gauges in the Phoenix area from the Maricopa County Flood Control District’s
Internet web page. A corresponding rain gauge that was most representative of
rainfall within the area was identified for each catchment. Where necessary,
the average of two or three rain gauge measurements was used to obtain
representative rainfall data for a particular catchment.

4. Using the data from steps 2 and 3 listed above, seasonal runoff volumes for
each catchment were determined. Winter runoff volumes were computed using
rainfall data for the months of October through March. Summer runoff
volumes were computed using rainfall data for the months of April through
September. Seasonal runoff volumes were calculated using the formula
Q=0.9xCxIxA. This is similar to the formula discussed earlier except that
EPA guidance recommends that the seasonal runoff totals be adjusted by a 0.9
factor to account for events where no runoff occurs.! To obtain runoff volumes
for the 10 major basins, individual catchment flows vithin each basin were
added.

5. Several statistical methods were evaluated to correlate measured pollutant
concentrations to land uses. Multiple regression models and matrix solution
methods were used to determine the relationship between land use and
measured pollutant concentrations. However, due the limited data set, the
broad range of measured values for a contaminant, and other hydrologic
variables such as antecedent rainfall conditions and storm intensity; these
common statistical methods did not provide realistic solutions (negative
numbers for many values). Therefore an alternative statistical approach was
used.

Flow weighted average pollutant concentrations were developed for the
following catchments with homogeneous land uses (all results that were below
method detection levels were considered as values at one-half of the detection
level):

¢ Arizona Canal Diversion Channel (ACDC) at 431d Avenue — pollutant

concentrations from this outfall were assumed to be representative of
commercial activity.
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¢ 27™ Avenue at South Bank of Salt River (27" Avenue at SR) — pollutant
concentrations from this outfall were assumed to be representative of
industrial activity.

6. Pollutant concentrations for residential activities were developed using flow-
weighted averages of measured values from the north bank of Indian Bend
Wash and 40" Street outfall (catchment IB-08) and the ACDC at 43" Avenue
data. Since the IB-08 catchment is comprised of residential and commercial
land uses, pollutant concentrations for residential activities were obtained using
the following equation:

PCresidential = (PC1B-08-PCcommercial x YoCommercial Land Use)

%ZResidential Land Use

Where:

PClesigential = pollutant concentration representative of residential activity
PCip.os = flow weighted average of measured concentrations at IB-08
PCiommerciai = pollutant concentration representative of commercial

activity (from ACDC at 43™ Ave. data)
%Commercial Land Use = percent of area in IB-08 that has commercial uses
%Residential Land Use = percent of area in IB-08 that has residential uses

7. Pollutant concentrations for open spaces were developed using flow-weighted
averages of measured values from the South Bank of the Salt River and 40™
Street outfall (catchment SR-45) and the 27™ Ave. at SR data. Since the SR-
45 catchment is comprised of industrial areas and open space, pollutant
concentrations for open spaces were obtained using the following equation:

PCopen = (PCsr4s - PCindustrial x %eIndustrial Land Use)

%0pen Space
Where:

PCopen = pollutant concentration representative of open space

PCgsrus = flow weighted average of measured concentrations at SR-45

PCingustria =  pollutant concentration representative of industrial activity
(from 27" Ave. at SR data)

%Industrial Land Use = percent of area in SR-45 that has industrial uses

%0Open Space = percent of area in SR-45 that is open space
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The statistical approach discussed above was used to estimate pollutant
concentrations for industrial, residential, and commercial land uses and open
spaces, as summarized in Table 5-1. It is recognized that pollutant
concentrations for certain parameters in the open space category were
computed as zero. This is a result of the limited data set that prevented
solutions to certain equations. These estimates can be improved in the future
when additional data is obtained.

8. The following equation was subsequently used to determine pollutant
concentrations for a catchment with mixed land uses:

PCland tise Weighted — I)Cindustrial x %lIndustrial Land Use
+ PCopen x 700pen Space
+ PCcommercial x YoCommercial Land Use
+ PCresidential X YoResidential Land Use
Where:

PCland Use weighed =  Estimated pollutant concentration for a catchment
with mixed land uses
All other terms as previously defined

9. Using the equation presented in Step 8, land use weighted average pollutant
concentrations were developed for each of the 10 basins. These concentrations
and the runoff volumes determined under step 4 were used to compute seasonal
and annual pollutant loads. Pollutant loads for each basin and the citywide
total are presented in Tables 5-2 through 5-12.

The approach presented above represents the simple method for determining seasonal and
annual pollutant loads, as per EPA’s guidance criteria. Results from the City’s 1997 and
1998 monitoring data were used to correlate pollutant concentrations with land uses for 10
hydrologic basins in Phoenix.

? Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges from
Municipal Separate Storm Sewer System, November 1992
¥ Viessman (1972) and Viessman et al. (1977), Urban Stormwater Hydrology
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Table 5-2: Land Use Specific Pollutant Concentrations

Residential
Open Space Land Use Industrial Land 'Comercial Land
Pollutant Pollutant Use Pollutant ' Use Pollutant
Parameter Concentrations Concentrations 'Concentrations 'Concentrtions
BODS (mg/l) 0.00 14494 /348.00 132.00
COD High Level (mg/l) 304.08 24578 1244.67 112.80
Chloride (mg/l as CI) 0.00 13.94 37.67 394
Cyanide Total (mg/l as Cn) 0.00 10.00 10.02 10.03
Fecal Coliform (CFU/100mL) 102,847.70 .1,357.30 16,832.00 1400.00
Fecal Streptococci (CFU/100mL) 299,636.54 8,558.02 17,911.00 454.00
Solids Residue at 180 Deg. C (TDS) (mg/l) 10.00 1130.66 1523.47 1102.60
Residue, Total at 105 Deg. C (TSS) (mg/1) [0.00 1658.41 '501.07 1105.80
Nitrogen No2 + No3, Total (mg/l as N) 0.00 | 1.65 12.67 0.86
Nitrogen, Ammonia + Organic, Total (mg/l |0.00 12.21 138.97 13.31
Nitrogen Nitrate Total (mg/l as N) 0.00 |1.65 12.38 10.83
Nitrogen Nitrite Total (mg/lasN) ~ 10.00 110.06 10.29 10.03
Nitrogen Ammonia Total (mg/lasN)  |0.00 12:29 119.55 1 1.81
Phosphorous Total (mg/l as P) 2.46 10.99 1133 10.44
Phosphorous Ortho (mg/1 as P) 0.22 1026 1030 10.20
Sulfate Dissolved (mg/l) 51.94 :30.03 134.93 19.93
Phenols Total Recoverable (ug/l) 223.80 117.75 19.93 18.30
Oil and Grease Total Recoverable (mg/l) ~ [0.00 423 10.47 ,20.30
Organic Carbon, Total (mg/l) 0.00 38.15 1218.67 34.18
Arsenic Total (ug/l as As) 0.00 16.30 ‘ 1493 12.35
Beryllium Total Recoverable (ug/l as Be)  [0.00 0.15 500 ~4.00
Cadmium Total Recoyerable (ug/l as Cd) ~5.37 _0.65 ) .;47 o N 40.575
Chromium Total Recoverable (ug/l as Cr) |15.78 12228 21.07 1340
Copper, Total Recoverable, (ug/l as Cu) 566.70 141.22 151.20 1560
Lead, Total Recoverable, (ug/l as Pb) ~10.00 :35.06 1272.67 16.90
Mercury, Total Recoverable, (ug/l as Hg) ]0.43 10.21 10.05 10.04
Nickel, Total Recoverable, (ug/l as Ni) 0.00 17.26 43.97 18.90
Selenium, Total, (ug/l as Se) 8.19 13.09 10.50 10.40
Silver, Total Recoverable, (ug/l as Ag) 94.73 3194 050 0.40
Zinc, Total Recoverable, (ug/l as Zn) 247.13 185.39 522.00 160.00
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Table 5-3: East Fork of Cave Creek Basin Pollutant Loadings

TOTAL AREA 3179.82 acres Residential: 45.21%  Industrial . 5.80% Undeveloped:  36.54%  Commercial: 2.45%
Total summer (Apr-Sept) Runoff, cubic feet 5,357,072 Total Winter (Oct-Mar) Runoff, cubic feet: 21,438,719
Land Use
weighted
Constituent concentrations Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 41.29 ] 13,797 { 55,217 | 69,014
COD High Level (mg/l) 239.18 ! 79,933 | 319,888 | 399 821
Chloride (mg/l as CI) 8.58 2,869 11,481 14,350
Cyanide Total (mg/l as Cn) 0.003 1 i 4 | 4
Fecal Coliform (CFU/100mL) 38,600.24
Fecal Streptococci (CFU/100mL) 114,406.23 | i
Solids Residue at 180 Deg. C (TDS) (mg/l) 91.95 i 30,728 | 122,971 | 153,699
Residue, Total at 105 Deg. C (TSS) (mg/l) 329.32 | 110,057 | 440,441 | 550,498
Nitrogen No2 + No3, Total (mg/l as N) 0.92 ‘ 307 ! 1,230 | 1,538 B
Nitrogen, Ammonia + Organic, Total (mg/l as N) |3.34 | 1,116 | 4,465 | 5,581
Nitrogen Nitrate Total (mg/l as N) 0.90 | 302 | 1,207 | 1,508
Nitrogen Nitrite Total (mg/l as N) 0.04 15 58 | 73
Nitrogen Ammonia Total (mg/l as N) 221 i 740 i 2,960 | 3,700
Phosphorous Total (mg/l as P) 143 | 479 | 1918 | 2,397
Phosphorous Ortho (mg/l as P) 0.22 | 73 | 293 i 366
Sulfate Dissolved (mg/l) 3483 11,638 46,576 | 58,214
Phenols Total Recoverable (ug/l) 135.79 45 : 182 | 227
Oil and Grease Total Recoverable (mg/l) 3.02 1 1,008 | 4 | 1,012
Organic Carbon, Total (mg/1) 30.77 10,282 41,149 | 51,432
Arsenic Total (ug/l as As) 377 1 5 | 6
Beryllium Total Recoverable (ug/l as Be) 046 0 1 | 1
Cadmium Total Recoverable (ug/l as Cd) 242 1 3 | 4
Chromium Total Recoverable (ug/l as Cr) 17.14 | 6 L 23 | 29
Copper, Total Recoverable, (ug/l as Cu) 234.86 ] 78 314 | 393
Lead, Total Recoverable, (ug/l as Pb) 31.83 11 43 | 53
Mercury, Total Recoverable, (ug/l as Hg) 0.25 0 0 i 0
Nickel, Total Recoverable, (ug/l as Ni) 10.57 4 14 : 18
Selenium, Total, (ug/l as Se) 4.43 1 6 | 7
Silver, Total Recoverable, (ug/l as Ag) 49.09 | 16 } 66 | 82
Zinc, Total Recoverable, (ug/l as Zn) 20831 70 279 348
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Table 5-4: Grand Canal Basin Pollutant Loadings

TOTAL AREA 313.5 acres Residential: 27.90%  Industrial : 22.95%  Undeveloped 6.79% Commercial: 42.35%
Total summer (Apr-Sept) Runoff, cubic feet 895,062 Total Winter (Oct-Mar) Runoff, cubic feet: 2,569,694

Land Use

weighted
Constituent concentrations | Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 105.96 | 5916 | 16,985 ! 22,902
COD High Level (mg/l) 193.14 | 10,784 1 30,962 ;i 41,746
Chloride (mg/l as Cl) 14.20 | 793 | 2,277 ] 3,070
Cyanide Total (mg/l as Cn) 0.02 | 1 | 3 } 4
Fecal Coliform (CFU/100mL) 9,099 39
Fecal Streptococci (CFU/100mL) 27,035.85 | 1
Solids Residue at 180 Deg. C (TDS) (mg/l) 200.04 | 11,170 I 32,068 | 43,237
Residue, Total at 105 Deg. C (TSS) (mg/l) 34350 | 19,180 | 55,065 | 74,245
Nitrogen No2 + No3, Total (mg/l as N) 144 ’ 80 | 230 | 310
Nitrogen, Ammonia + Organic, Total (mg/l as N) |10.96 | 612 i 1,757 | 2,369
Nitrogen Nitrate Total (mg/l as N) 1.36 ‘ 76 | 217 | 293
Nitrogen Nitrite Total (mg/l as N) 0.10 | 5 | 15 i 21
Nitrogen Ammonia Total (mg/l as N) 5.89 | 329 | 945 | 1,273
Phosphorous Total (mg/l as P) 093 | 52 i 150 | 202
Phosphorous Ortho (mg/l as P) 024 | 13 | 39 ) 52
Sulfate Dissolved (mg/l) 2413 | 1,347 | 3,868 1 5215
Phenols Total Recoverable (ug/l) 53.84 | 3 9 12
Ol and Grease Total Recoverable (mg/l) 12.18 | 680 2 682
Organic Carbon, Total (mg/1) 75.30 4205 12,072 16,276
Arsenic Total (ug/l as As) 618 0 1 1
Beryllium Total Recoverable (ug/l as Be) 2.88 0 0 1
Cadmium Total Recoverable (ug/l as Cd) 135 0 0 0
Chromium Total Recoverable (ug/l as Cr) 13.56 1 2 3
Copper, Total Recoverable, (ug/l as Cu) 9129 5 15 20
Lead, Total Recoverable, (ug/l as Pb) 75.28 4 12 16
Mercury, Total Recoverable, (ug/l as Hg) 0.11 0 0 0
Nickel, Total Recoverable, (ug/l as Ni) 18.67 1 3 4
Selenium, Total, (ug/l as Se) 1.70 0 0 0
Silver, Total Recoverable, (ug/l as Ag) 15.63 1 3 3
Zinc, Total Recoverable, (ug/l as Zn) 256.06 14 41 55
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Table 5-5: Indian Bend Wash Basin Pollutant Loadings

TOTAL AREA 6985.37 acres Residential: 73.55%  Industrial : 0.00% Undeveloped: 13.24%  Commercial: 13.20%
Total summer (Apr-Sept) Runoff, cubic feet 15924107 Total Winter (Oct-Mar) RunofT, cubic feet: 52,308,787
Land Use
weighted
Constituent concentrations  Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 37.28 37,032 i 121,647 | 158,679
COD High Level (mg/l) 235.92 234,366 | 769,865 | 1,004,232
Chloride (mg/l as Cl) 10.77 10,703 | 35,159 | 45,863
Cyanide Total (mg/l as Cn) 0.01 5 | 17 | 22
Fecal Coliform (CFU/100mL) 14,668.13
Fecal Streptococci (CFU/100mL) 46,026.23 | |
Solids Residue at 180 Deg. C (TDS) (mg/l) 109.64 108,920 | 357,791 | 466,711
Residue, Total at 105 Deg. C (TSS) (mg/l) 498.23 494,939 | 1,625,814 | 2,120,753
Nitrogen No2 + No3, Total (mg/l as N) 1.32 [ 1,315 | 4321 5,636
Nitrogen, Ammonia + Organic, Total (mg/l as N) |2.06 i 2,045 - | 6,718 | 8,764
Nitrogen Nitrate Total (mg/l as N) 1.32 | 1,310 | 4305 | 5615
Nitrogen Nitrite Total (mg/l as N) 0.05 47 | 153 | 200
Nitrogen Ammonia Total (mg/l as N) 1.92 1911 | 6,277 | 8,188
Phosphorous Total (mg/l as P) 11} 1 1,103 | 3,623 | 4,725
Phosphorous Ortho (mg/l as P) 0.25 | 245 | 806 | 1,051
Sulfate Dissolved (mg/l) 30.27 30,074 | 98,790 | 128,864
Phenols Total Recoverable (ug/l) 117.33 ] 117 | 383 | 499
Oil and Grease Total Recoverable (mg/l) 5.79 | 5,753 i 19 | 5,772
Organic Carbon, Total (mg/l) 32.57 32,356 ) H 106,286 | 138,643
Arsenic Total (ug/l as As) 494 5 i 16 | 21
Beryllium Total Recoverable (ug/l as Be) 0.64 1 ) | 2 | 3
Cadmium Total Recoverable (ug/l as Cd) 1.26 | 1 ! 4 | 5
Chromium Total Recoverable (ug/l as Cr) 18.92 19 | 62 . [ 81
Copper, Total Recoverable, (ug/l as Cu) 107.41 | 107 | 351 | 457
Lead, Total Recoverable, (ug/l as Pb) 26.70 | 27 i 87 | 114
Mercury, Total Recoverable, (ug/l as Hg) 0.21 ! 0 | 1 o 1 1
Nickel, Total Recoverable, (ug/l as Ni) 13.87 i 14 : 45 | 59
Selenium, Total, (ug/l as Se) 341 3 ! 11 N 15
Silver, Total Recoverable, (ug/l as Ag) 36.09 ] 36 i 118 — 154
Zinc, Total Recoverable, (ug/l as Zn) 190.19 189 621 810
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Table 5-6: Old Cross Cut Canal Basin Pollutant Loadings

TOTAL AREA 1683.13 acres Residential: 64.39%  Industrial . 5.71% Undeveloped: 15.88% Commercial 14.01%
Total summer (Apr-Sept) RunofT, cubic feet 3,335,291 Total Winter (Oct-Mar) Runoff, cubic feet: 9.311,775

Land Use

weighted
Constituent concentrations Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 53.29 i 11,088 i 30,957 ! 42,045
COD High Level (mg/l) 236.32 49,171 | 137,279 ! 186,450
Chloride (mg/l as Cl) 11.68 | 2,430 | 6,785 | 9,215
Cyanide Total (mg/l as Cn) 0.01 | | | 4 i 5
Fecal Coliform (CFU/100mL) 17,652.33
Fecal Streptococci (CFU/100mL) 54,179.11 : !
Solids Residue at 180 Deg. C (TDS) (mg/l) 128.40 | 26,715 ! 74,586 { 101,301
Residue, Total at 105 Deg. C (TSS) (mg/l) 46739 i 97,247 ! 271,504 | 368,751
Nitrogen No2 + No3, Total (mg/l as N) 1.33 | 277 1 774 | 1,051
Nitrogen, Ammonia + Organic, Total (mg/l as N) |4.11 ! 855 | 2,387 | 3,242
Nitrogen Nitrate Total (mg/l as N) 131 | 273 | 762 | 1,035
Nitrogen Nitrite Total (mg/l as N) 0.06 12 ! 34 1 46
Nitrogen Ammonia Total (mg/l as N) 284 i 592 | 1,652 | 2,244
Phosphorous Total (mg/l as P) 1.16 | 242 | 676 | 919
Phosphorous Ortho (mg/l as P) 0.25 | 51 | 144 ! 195
Sulfate Dissolved (mg/l) 30.97 | 6,444 | 17,990 : 24,434
Phenols Total Recoverable (ug/l) 113.09 I 24 | 66 | 89
Oil and Grease Total Recoverable (mg/l) 6.17 { 1,283 | 4 | 1,286
Organic Carbon, Total (mg/l) 41.84 | 8,705 | 24304 | 33,010
Arsenic Total (ug/l as As) 5.24 | 1 | 3 4
Beryllium Total Recoverable (ug/l as Be) 0.94 | 0 ] . 1 | 1
Cadmium Total Recoverable (ug/l as Cd) 1.49 | 0 1 1 | 1
Chromium Total Recoverable (ug/l as Cr) 18.53 4 1 | . 15
Copper, Total Recoverable, (ug/l as Cu) 127.36 26 B 74 | 100
Lead, Total Recoverable, (ug/l as Pb) 39.11 8 23 | 31
Mercury, Total Recoverable, (ug/l as Hg) 0.21 0 ! 0 . | 0
Nickel, Total Recoverable, (ug/l as Ni) 14.87 3 9 | 12
Selenium, Total, (ug/l as Se) 338 1 2 | 3
Silver, Total Recoverable, (ug/l as Ag) 35.69 | 7 | 21 | 28
Zinc, Total Recoverable, (ug/l as Zn) 210.84 44 122 166
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Table 5-7: Arizona Canal Basin Pollutant Loadings

TOTAL AREA 10640.67 acres Residential: 63.28%  Industnial : 4.82% Undeveloped: 15.79%  Commercial: 16.11%
Total summer (Apr-Sept) Runoff, cubic feet: 18,709,013 Total Winter (Oct-Mar) RunofT, cubic feet: 77,635,717
Land Use
weighted
Constituent concentrations Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 50.37 | 58,786 i 243939 | 302,725
COD High Level (mg/l) 233.51 i 272,538 H 1,130,935 B | 1,403,472
Chloride (mg/l as Cl) 11.27 i 13,157 A 54,596 | 67,753
Cyanide Total (mg/l as Cn) 0.01 | 8 i 32 | 40
Fecal Coliform (CFU/100mL) 17,492.30
Fecal Streptococci (CFU/100mL) 53,664.57 ' i
Solids Residue at 180 Deg. C (TDS) (mg/l) 124.44 | 145,240 I 602,694 | 747,935
Residue, Total at 105 Deg. C (TSS) (mg/l) 457.84 | 534,358 : 2,217,393 | 2,751,750
Nitrogen No2 + No3, Total (mg/l as N) 1.31 | 1,527 i 6,338 | 7,866
Nitrogen, Ammonia + Organic, Total (mg/l as N) |3.81 i 4,444 i 18,439 - | 22,883
Nitrogen Nitrate Total (mg/l as N) 1.29 ! 1,505 ! 6,243 | 7,748
Nitrogen Nitrite Total (mg/l as N) 0.06 | 65 270 | 335
Nitrogen Ammonia Total (mg/l as N) 2.68 ! 3,132 i 12,995 | 16,127
Phosphorous Total (mg/l as P) 115 1,340 : 5,561 | 6.902
Phosphorous Ortho (mg/l as P) 0.25 | 287 I 1,190 ! 1,477
Sulfate Dissolved (mg/l) 3049 i 35,583 I 147,656 | 183,238
Phenols Total Recoverable (ug/l) 111.67 : 130 . 541 | 671
Oil and Grease Total Recoverable (mg/1) 6.45 | 7,530 | 31 | 7,561
Organic Carbon, Total (mg/l) 40.19 l 46,904 ‘ 194,636 | 241,540
Arsenic Total (ug/l as As) 5.09 | 6 i 25 31
Beryllium Total Recoverable (ug/l as Be) 0.98 ! 1 | 5 T 6
Cadmium Total Recoverable (ug/l as Cd) 1.47 | 2 | 7 ) 9
Chromium Total Recoverable (ug/l as Cr) 18.15 ! 21 ! 88 | 109
Copper, Total Recoverable, (ug/l as Cu) 125.37 | 146 | 607 B | 754
Lead, Total Recoverable, (ug/l as Pb) 3644 | 43 176 | 219
Mercury, Total Recoverable, (ug/l as Hg) 021 i o ! 1 ) | 1
Nickel, Total Recoverable, (ug/l as Ni) 14.47 | 17 { 70 | 87
Selenium, Total, (ug/l as Se) 3.34 i 4 | 16 | 20
Silver, Total Recoverable, (ug/l as Ag) 35.26 | 41 | 171 | 212
Zinc, Total Recoverable, (ug/l as Zn) 207.27 242 1,004 | 1,246
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Table 5-8: Cave Creek Basin Pollutant Loadings

TOTAL AREA 432831 acres Residential: 53.80%  Industnal : 6.89% Undeveloped:  20.40%  Commercial. 1891%
Total summer (Apr-Sept) Runoff, cubic feet 8,329,820 Total Winter (Oct-Mar) Runoff, cubic feet: 31,579,414

Land Use

weighted
Constituent concentrations  Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 5421 28,168 106,789 134,957
COD High Level (mg/l) 23245 120,792 457936 578,728
Chloride (mg/l as Cl) 10.84 5,633 21,357 26,991
Cyanide Total (mg/l as Cn) 0.01 4 15 19
Fecal Coliform (CFU/100mL) 22,257.53
Fecal Streptococci (CFU/100mL) 67,049.98
Solids Residue at 180 Deg. C (TDS) (mg/l) 125.76 65,352 247,759 313,111
Residue, Total at 105 Deg. C (TSS) (mg/l) 408.76 212,407 805,261 1,017,667
Nitrogen No2 + No3, Total (mg/l as N) 1.23 640 2,427 3,067
Nitrogen, Ammonia + Organic, Total (mg/l as N) [4.50 2,337 8,860 11,198
Nitrogen Nitrate Total (mg/l as N) 1.21 627 2,375 3,002
Nitrogen Nitrite Total (mg/l as N) 0.06 30 113 142
Nitrogen Ammonia Total (mg/l as N) 292 1,518 5,755 7,273
Phosphorous Total (mg/l as P) 1.21 628 2,380 3,007
Phosphorous Ortho (mg/l as P) 024 126 478 604
Sulfate Dissolved (mg/l) 31.04 16,128 61,142 77,270
Phenols Total Recoverable (ug/l) 111.26 58 219 277
Oil and Grease Total Recoverable (mg/l) 6.84 3,552 13 3,566
Organic Carbon, Total (mg/I) 42.05 21,853 82,848 104,702
Arsenic Total (ug/l as As) 4.86 3 10 12
Beryllium Total Recoverable (ug/l as Be) 1.18 1 2 3
Cadmium Total Recoverable (ug/l as Cd) 1.72 1 B 3 4
Chromium Total Recoverable (ug/l as Cr) 17.30 9 34 43
Copper, Total Recoverable, (ug/l as Cu) 151.15 79 208 376
Lead, Total Recoverable, (ug/l as Pb) 3895 20 744 97
Mercury, Total Recoverable, (ug/l as Hg) 0.21 0 0 1
Nickel, Total Recoverable, (ug/l as Ni) 13.99 7 28 35
Selenium, Total, (ug/l as Se) 344 2 i 9
Silver, Total Recoverable, (ug/l as Ag) 36.62 19 ) 72 91
Zinc, Total Recoverable, (ug/l as Zn) 216.37 112 426 539
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Table 5-9: Skunk Creek Basin Pollutant Loadings

TOTAL AREA: 2742.7 acres Residential: 45.95% Industrial : 12.39%  Undeveloped:  32.66%  Commercial: 9.00%
Total summer (Apr-Sept) Runoff, cubic feet: 3,416,591 Total Winter (Oct-Mar) Runoff, cubic feet: 16,278,732
| 1 \

Land Use ] | \

weighted
Constituent concentrations | Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS5 (mg/l) 66.65 | 14,205 | ) 67,682 | - 81,887
COD High Level (mg/l) 252.72 53,863 | 256,638 | 310,501
Chloride (mg/l as Cl) 11.43 2,436 | 11,605 | 14,041
Cyanide Total (mg/l as Cn) 0.01 | 1 | 6 | 7
Fecal Coliform (CFU/100mL) 35,096.23
Fecal Streptococci (CFU/100mL) 104,053.73 | | - |
Solids Residue at 180 Deg. C (TDS) (mg/l) 134.13 | 28,588 | 136,212 | 164,800
Residue, Total at 105 Deg. C (TSS) (mg/l) 374.15 | 79,744 ‘ 379,952 ‘ 459,696
Nitrogen No2 + No3, Total (mg/l as N) 1.16 | 248 1,182 | 1,431
Nitrogen, Ammonia + Organic, Total (mg/l as N) |6.14 | 1,309 | 6,235 ; ) 7,544
Nitrogen Nitrate Total (mg/l as N) 1.13 | 240 | 1,143 | 1,383
Nitrogen Nitrite Total (mg/l as N) 0.06 | 14 | 66 | ) 80
Nitrogen Ammonia Total (mg/l as N) 3.64 | 775 | 3,694 | 4,469
Phosphorous Total (mg/] as P) 1.46 | 312 | 1,485 ! 1,796
Phosphorous Ortho (mg/l as P) 0.25 | 52 | ) 249 | 302
Sulfate Dissolved (mg/l) 3598 | 7,670 | 36,543 | - 44213
Phenols Total Recoverable (ug/l) 129.18 | 28 | 131 | 159
Oil and Grease Total Recoverable (mg/I) 5.07 | 1,080 | 5 | 1,085
Organic Carbon, Total (mg/l) 47.70 | 10,166 | 48,439 | 58,606
Arsenic Total (ug/l as As) 4.96 | 1 o 5 - | 6
Beryllium Total Recoverable (ug/l as Be) 1.05 | 0 - 1 | o 1
Cadmium Total Recoverable (ug/l as Cd) 241 | I | 2 | ) 3
Chromium Total Recoverable (ug/l as Cr) 1831 | 4 | - 19 - 22
Copper, Total Recoverable, (ug/l as Cu) 224.16 | 48 | 228 | 275
Lead, Total Recoverable, (ug/l as Pb) 50.51 | 1 | 51 B | 62
Mercury, Total Recoverable, (ug/l as Hg) 0.24 | 0 . | ) 0 | 0
Nickel, Total Recoverable, (ug/l as Ni) 14.17 | 3 | 14 ) | ) 17
Selenium, Total, (ug/l as Se) 4.19 | || —— L - 4 - | o 5
Silver, Total Recoverable, (ug/l as Ag) 45.71 | (. | - 46 | B 56
Zinc, Total Recoverable, (ug/l as Zn) 244 97 52 249 301
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Table 5-10: Papago Diversion Channel Basin Pollutant Loadings
TOTAL AREA: 20605.56 acres Residential: 67.34%  Industrial : 7.70% Undeveloped 14.93%  Commercial: 10.02%
Total summer (Apr-Sept) Runoff, cubic feet: 43,113,547 Total Winter (Oct-Mar) Runoff, cubic feet: 141,879 680
Land Use
weighted
Constituent concentrations  Summer Pollutant Load (pounds) Winter Pollutant Load (pounds) Total Annual Pollutant Load (pounds)
BODS (mg/l) 60.27 ! 162,089 | 533,409 695,498
COD High Level (mg/l) 241.05 | 648,325 i 2,133,531 2,781,855
Chloride (mg/l as Cl) 12.68 | 34,114 i 112,262 146,376
Cyanide Total (mg/l as Cn) 0.01 | 15 | - 49 64
Fecal Coliform (CFU/100mL) 16,835.31 ! -
Fecal Streptococci (CFU/100mL) 51,923.34 | i -
Solids Residue at 180 Deg. C (TDS) (mg/1) 138.57 | 372,705 ! 1,226,511 1,599,216
Residue, Total at 105 Deg. C (TSS) (mg/l) 492.56 | 1,324,767 L - 4,359,592 5,684,359
Nitrogen No2 + No3, Total (mg/l as N) 1.40 ! 3,765 | 12,391 ) 16,156
Nitrogen, Ammonia + Organic, Total (mg/l as N) |4.82 | 12,957 | 42,640 ) 55,598
Nitrogen Nitrate Total (mg/l as N) 137 | 3,696 ! 12,163 15,859
Nitrogen Nitrite Total (mg/l as N) 0.06 | 173 | 569 741
Nitrogen Ammonia Total (mg/l as N) 323 | 8,684 | ) 28,578 37,262
Phosphorous Total (mg/I as P) 1.18 | 3,171 I ) 10,436 13,607
Phosphorous Ortho (mg/l as P) 0.25 | 675 | 2,223 2,898
Sulfate Dissolved (mg/1) 31.66 | 85,155 | 280,231 365,386
Phenols Total Recoverable (ug/l) 114.30 | 307 | 1,012 1,319
Oil and Grease Total Recoverable (mg/l) 5.69 | 15,301 ! 50 15,351
Organic Carbon, Total (mg/l) 4595 | 123,592 | 406,722 ) 530,315
Arsenic Total (ug/l as As) 5.63 | 15 | 50 ‘ 65
Beryllium Total Recoverable (ug/l as Be) 0.89 . 2 | 8 10
Cadmium Total Recoverable (ug/l as Cd) 149 | 4 | L . 17
Chromium Total Recoverable (ug/l as Cr) 19.32 ‘ 52 | 171 | 223
Copper, Total Recoverable, (ug/l as Cu) 125.57 | 338 | 1,111 | ) 1,449
Lead, Total Recoverable, (ug/l as Pb) 4529 | 122 | 401 i 523
Mercury, Total Recoverable, (ug/l as Hg) 0.21 | 1l 2 B | 2
Nickel, Total Recoverable, (ug/l as Ni) 15.89 | 43 | 141 : 183
Selenium, Total, (ug/l as Se) 338 | i 9 | ) 30 | 39
Silver, Total Recoverable, (ug/l as Ag) 3573 - 9 I 11 . 412
Zinc, Total Recoverable, (ug/l as Zn) 217.96 586 1,929 2,515
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Table 5-11: Salt River Basin Pollutant Loadings

TOTAL AREA:

72349.39

acres

Total summer (Apr-Sept) Runoff, cubic feet:

Constituent

Land Use
weighted
concentrations

Residential:

Summer Pollutant Load (pounds)

51.27%
143,127,149

Industrial : 17.30% Undeveloped:

Total Winter (Oct-Mar) RunofT, cubic feet:

Winter Pollutant Load (pounds)

16.19%
437,174,732

Commercial:  15.24%

Total Annual Pollutant Load (pounds)

BODS (mg/l)

COD High Level (mg/l)

Chloride (mg/l as Cl)

Cyanide Total (mg/l as Cn)

Fecal Coliform (CFU/100mL)

Fecal Streptococci (CFU/100mL)

Solids Residue at 180 Deg. C (TDS) (mg/l)
Residue, Total at 105 Deg. C (TSS) (mg/l)
Nitrogen No2 + No3, Total (mg/l as N)
Nitrogen, Ammonia + Organic, Total (mg/l as N)
Nitrogen Nitrate Total (mg/l as N)
Nitrogen Nitrite Total (mg/l as N)
Nitrogen Ammonia Total (mg/l as N)
Phosphorous Total (mg/l as P)
Phosphorous Ortho (mg/l as P)

Sulfate Dissolved (mg/l)

Phenols Total Recoverable (ug/l)

Oil and Grease Total Recoverable (mg/l)
Organic Carbon, Total (mg/l)

Arsenic Total (ug/l as As)

Beryllium Total Recoverable (ug/l as Be)
Cadmium Total Recoverable (ug/l as Cd)
Chromium Total Recoverable (ug/l as Cr)
Copper. Total Recoverable, (ug/l as Cu)
Lead, Total Recoverable, (ug/l as Pb)
Mercury, Total Recoverable, (ug/l as Hg)
Nickel, Total Recoverable, (ug/l as Ni)
Selenium, Total, (ug/l as Se)

Silver, Total Recoverable, (ug/l as Ag)

Zinc, Total Recoverable, (ug/l as Zn)

88.12
234.76
14.26
0.01
18,589.83
56,066.64
173.19
440.38
1.44
8.38
1.38
0.08
4.83
1.20
0.25
31.36
99.59
7.07
62.60
6.17
1.55
1.72
18.14
141.42
66.20
0.19
17.80
3.06
31.86
249.75

786,820
2,096,127
127,367
75

1,546,330
3,932,006
12,828
74,800
12,338
751
43,142
10,732
2,241
280,023
889
63,157
558,921
55
14
15
162
1,263
591
2

159
27
284
2,230

2,403,303
6,402,515
389,037
228

4,723,188
12,010,117
39,183
228,473
37,687
2,295
131,775
32,781
6,845
855,316
2,716
193
1,707,196
168
42
47
495
3,857
1,805

6811

3,190,123
8,498,642
516,405
303

6,269,519
15,942,123
52,011
303,273
50,026
3,047
174,917
43,514
9,086
1,135,339
3,605
63,350
2,266,118
223
56

1,153
9,041
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Table 5-12: Scatter Wash Basin Pollutant Loadings
TOTAL AREA: 135.97 acres Residential: 66.82%  Industrial : 22.92%  Undeveloped: 0.66% Commercial  9.61%
Total summer (Apr-Sept) Runoff, cubic feet 318,154 Total Winter (Oct-Mar) Runoff, cubic feet: 1,181,715
Land Use |
weighted ‘ | ‘
Constituent concentrations  Summer Pollutant Load (pounds) | Winter Pollutant Load (pounds) | Total Annual Pollutant Load (pounds)
BODS (mg/l) 112.87 | 2240 | 8,320 N 10,561
COD High Level (mg/l) 233.16 | 4628 ‘ 17,188 - l - 21,816
Chloride (mg/l as Cl) 18.33 ! 364 . 1,351 1 ) 1718
Cyanide Total (mg/l as Cn) 001 | 0 — 1 } I
Fecal Coliform (CFU/100mL) 3,190.08 ‘ I S
Fecal Streptococci (CFU/100mL) 11,844.90 | ) ‘ B |
Solids Residue at 180 Deg C (TDS) (mg/l) 217.15 | 4310 16,008 T} 20,318
Residue, Total at 105 Deg C (TSS) (mg/l) 564.96 | 11,213 L 41,649 | 52,862
Nitrogen No2 + No3, Total (mg/l as N) 1.79. I 36 T ) 132 | 168
Nitrogen, Ammonia + Organic, Total (mg/l as N) |10.72 | 213 | 791 ) | 1,003
Nitrogen Nitrate Total (mg/l as N) 1.73 | 34 | 127 . i : - 161
Nitrogen Nitrite Total (mg/l as N) 0.11 » 2 8 | 10
Nitrogen Ammonia Total (mg/l as N) 6.18 | 123 ) - l B i 456 I 579
Phosphorous Total (mg/l as P) 1.02 | 20 Rl ) 75 96
Phosphorous Ortho (mg/l as P) 0.26 | 5 | 19 25
Sulfate Dissolved (mg/l) 29.37 | 583 | 2,165 | 2,748
Phenols Total Recoverable (ug/l) 83.23 | 2. I ) 6 | 8
Oil and Grease Total Recoverable (mg/l) 7.18 | 142 - | - 1 | 143
Organic Carbon, Total (mg/l) 78.90 | 1,566 - ‘ 5816 | 7382
Arsenic Total (ug/l as As) 7.86 0 - 7JL 1 1
Beryllium Total Recoverable (ug/l as Be) |1.63 0 ‘ B 0 0
Cadmium Total Recoverable (ug/l as Cd) 1.09 0 e 0 | 0
Chromium Total Recoverable (ug/l as Cr) [20.15 0 o 1 - } 2
Copper, Total Recoverable, (ug/las Cu)  167.44 1 N - ] = =l 6
Lead, Total Recoverable, (ug/l as Pb) 86.58 2 N 6 | 8
Mercury, Total Recoverable, (ug/l as Hg) 0.16 0 - i 0 l 0
Nickel, Total Recoverable, (ug/lasNi) 22.45 | 0 ‘ 2 2
Selenium, Total, (ug/l as Se) 227 | 0 0 o 0
Silver, Total Recoverable, (ug/l as Ag) 22,12 0 2 | 2
Zinc, Total Recoverable, (ug/l as Zn) 260.53 5 19 | 24
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Chapter 6

ASSESSMENT OF STORM WATER MANAGEMENT
PROGRAM IMPACTS
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ASSESSMENT OF STORM WATER MANAGEMENT PROGRAM IMPACTS

In July 1996, the Center for Watershed Protection issued a Final Report on
Environmental Indicators to Assess Storm Water Control Programs and Practices.' This
report provides a set of methods with which to assess the success of a storm water
management program. Indicator categories include:

Water Quality Indicators

Physical and Hydrological Indicators
Biological Indicators

Programmatic Indicators

Site Indicators

Social Indicators.

® O & o o o

Water Quality Indicators / Assessment of Water Quality Improvement or
Degradation

Phoenix averages just over seven inches of rainfall per year. The water bodies that
receive storm water discharges from the City's storm drain system are normally dry. The
Salt and Gila Rivers typically run only when enough water has been released from
upstream dams. During dam releases, the rivers may run through Phoenix for several
weeks before drying up completely. During times when no releases occur, aquatic
communities that may exist in the river courses are ephemeral, short-lived, opportunistic
and located near outfalls in response to localized storm water discharges. Two other
receiving streams, the Arizona Canal Diversion Channel (ACDC) and the Indian Bend
Wash, will flow short distances for a few days to a few weeks in response to particularly
heavy rains. The ACDC, however, is a concrete-lined channel whose operation precludes
the existence of aquatic communities. For much of its length, the Indian Bend Wash is a
landscaped multi-use facility, used as a park when it does not carry flood waters.

Since ordinarily there is no water in the receiving streams for months at a time, assessing
whether the health of the receiving stream has improved or degraded is inherently
problematic. Thus, limited water quality information is available to use to quantitatively
measure the effectiveness of the City's SWMP on water quality in general.

Table 6-1 contains a comparison of storm water pollutant loading data reported in the
City's Part II Permit application to loading data calculated during this reporting period.
There is not enough data, however, to conclude that storm water quality has improved,
worsened or stayed the same. The infrequent and variable nature of storm events
frustrates attempts to reach conclusions about the quality of storm water; much less its
impact on receiving streams. As the monitoring program continues over time, perhaps
the data will allow conclusions.

'RA. Claytor and W.E. Brown, Environmental Indicators to Assess Storm Water Control Programs and
Practices, (Silver Spring, Maryland).
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FIGURE 6-1a ARIZONA CANAL ANNUAL POLLUTANT LOADS
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BOD COD NO2/NO3 TKN NH4-N = P(total) TSS TSD Cu Pb Zn Cd GO” <
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TABLE 6-1b PAPAGO DIVERSION CHANNEL ANNUAL POLLUTANT LOADS

3000
2500
2000
01992 DATA
M 1998 DATA
z
5 1500
=
1000
500
0 - | sz :
BOD COD 'NO2/NO3' TKN NH4-N P(total) TSS TSD Cu Pb Zn Cd C(}):afe
r
O1992DATA 4332 26799 198 | 738 205 | 113 | 3257 | 31216 01 | 018 | 04 . 00027 1414
W1998 DATA  347.75 1390.93 8.08 27.8 18.63 6.8 28422 799.6 0.725 0.26 1.26 0.0085 7.68
POLLUTANTS
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FIGURE 6-1c OLD CROSS CUT CANAL ANNUAL POLLUTANT LOADS
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2652 019 0.67 0.19 0l 2454 2779 001 003 004 00002 128
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FIGURE 6-1d INDIAN BEND WASH ANNUAL POLLUTANT LOADS
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FIGURE 6-1e GRAND CANAL ANNUAL POLLUTANT LOADS
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FIGURE 6-1f SALT RIVER ANNUAL POLLUTANT LOADS
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Given the limited utility of storm water quality data in reaching conclusions about water
quality, it is appropriate to base an evaluation of the effectiveness of the City's SWMP on

programmatic and social indicators.

As an alternative approach for evaluating the effectiveness of the BMPs, the City is
testing the method of comparing flow-weighted average concentrations of pollutants at
the sampling locations. This method may allow a more meaningful evaluation because
actual data measurements are compared, using similar protocols for both 1992 and 1998
within a single catchment. Total pollutant loads, as shown in Figure 6-1, are calculated
values and may not accurately reflect actual loading. It is presumed that actual data
within specific land uses may be of more benefit in evaluating effective BMP’s than
calculated values.

Figure 6-2 depicts the comparison of data collected in 1992 with the data collected in
1998. For purposes of this trial, sampling data collected at 27th Avenue and the Salt
River, a catchment that is predominantly industrial land use; and 43rd Avenue and the
Arizona Canal Diversion Channel (ACDC), predominantly commercial land use, are
used.

The City will continue to evaluate this approach to assessing the effectiveness of its
BMPs. We believe that the comparisons depicted in Figure 6-2a and Figure 6-2b offer
promise as a potential method for evaluating our program's effectiveness.
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FIGURE 6-2a 27TH AVENUE AT SALT RIVER AVERAGE CONCENTRATIONS
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Five out of ten (50 %) would contact their city government if they wanted information on
proper waste disposal while 17 % said they would contact the Arizona Department of

Environmental Quality. Nearly 20% are not sure whom they would contact for such
information.

This survey provides a basis against which to evaluate education and outreach efforts.
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FIGURE 6-2a 27TH AVENUE AT SALT RIVER AVERAGE CONCENTRATIONS
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FIGURE 6-2b 43RD AVENUE AT THE ACDC AVERAGE CONCENTRATIONS
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Programmatic Indicators

The Programmatic Indicators measured by the City include identifying and correcting
illicit connections; installing, inspecting, and maintaining best management practices
(BMPs); and monitoring permitting and compliance. The City has inspection teams that
identify and correct illicit connections and address cross-connections between the
sanitary and storm sewer system (see Chapter 2 and Chapter 8-BMPs 7 and 8).

The Illicit Discharge Identification and Elimination Program consists of field compliance,
regulatory enforcement and illicit discharge education. Teams inspect outfalls, industrial
facilities, and investigate complaints. Inspections are prioritized and areas previously
identified as having illicit connections and dry weather flows are monitored to ensure
compliance. Violations are enforced according to the City's Enforcement Response Plan,
which is based on legal authority established in the Phoenix City Code, Chapter 32C (see
Chapter 9). The final element of the Illicit Discharge Identification and Elimination
Program includes outreach to educate the general public and target audiences on proper
management of hazardous and other materials that may contribute pollutants to the storm
drain system.

Cross-connections between the sanitary and storm sewer systems are investigated through
the use of closed-circuit television, video cameras and recorders, smoke testing, and dye
testing. Monitoring and dry weather field screening methods also are used.

Table 6-1 includes the outcome measures used to evaluate the City's Illicit Discharge
Identification and Elimination Program. Illicit connections to the storm sewer system
may have a substantial contribution to pollutant loads; therefore, the number of illicit
discharge inspections completed provides an evaluative measure that may be linked to a
decrease in pollutant loads. These measures also help the City determine staffing and
budgetary information needed to continue effective Program implementation. These
indicators have proved to be helpful measures in prioritizing inspections and in
evaluating and refining the overall effectiveness of the SWMP.

As with all policies and procedures, these are evaluated on an ongoing basis and are
considered in the context of a variety of elements to determine their effectiveness in
meeting the current goals of the SWMP.

BMP 25 calls for educating employees and high-volume users regarding the proper use
and management of fertilizers, pesticides, herbicides, and other potentially harmful
chemicals. This is carried out through training classes and by requiring those employees
who handle pesticides to register with the Structural Pest Control Commission (SPCC).
The training classes successfully help employees understand the importance of properly
using pesticides and other harmful chemicals, and allowed employees to be more
successful in taking the certification test required for SPCC registration. One-hundred
percent of City employees who might apply pesticides are required by City policy to be
certified by the SPCC.
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BMP 34 calls for procedures to implement erosion and sediment control policies
contained in the existing storm water ordinance and Grading and Draining Ordinance
(BMP 34). This practice has been implemented by issuing Storm Water Management
Permits and conducting construction site inspections to ensure that the requirements
called for in the site's storm water management plan are being implemented. Table 6-1
lists the number of permits issued and site inspections completed.

Permitting and Compliance Indicators are useful programmatic indicators for determining
the relative impact of a variety of pollutant sources. The City's policy of requiring Storm
Water Management Permits and Grading and Drainage Permits for all construction sites,
and monitoring those permits through inspections allows staff to ensure that private
developers understand and physically implement the goals established in their storm
water management plans. In cases where inspectors find that the plans are not being
correctly implemented, the permits are revoked, or Certificates of Occupancy are not
issued until compliance is achieved. Information on which BMPs have proven to be
most effective is passed along to builders, property owners, and other professional
organizations during meetings or conference presentations, as well as during plan reviews
and inspections.

The Street Transportation Department's Storm Water Management Team ensures that
property owners comply with City ordinances by investigating illicit discharges. As
indicated in Table 6-1, over one hundred illicit discharge investigations were conducted
last Fiscal Year. Information gathered from these investigations allows staff to identify
potentially significant pollutants and pollutant sources.

TABLE 6-1

PROGRAMMATIC INDICATORS

Total Illicit Discharge Complaints Received 178
Total Illicit Discharge Inspections Performed 118
Total Illicit Discharge Public Outreach Events 22
Total Cross-Connection Investigations 1
Approximate Number of Employees Registered with the Structural Pest 165

Control Commission

Total Employees Receiving Pesticide Applicator Training 118
Continued...
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TABLE 6-1 (continued)

PROGRAMMATIC INDICATORS

Total Storm Water Management Permits Issued to Construction Sites 134
Total Storm Water Management Permit Inspections Performed 2,766
Total Grading and Drainage Permits Issued 768
Total Grading and Drainage Inspections Performed 13,829

Social Indicators
In 1997 the City commissioned a study to learn what Phoenix area residents know about
storm drains and storm water pollution. The study focused on the following areas:

Awareness of where storm water ends up;

Seriousness of storm drain pollution problem pollution;
Knowledge of contributors to storm drain pollution;
Personal methods of waste disposal;

Reporting illegal dumping;

Waste disposal information sources.

® ¢ & & o o

The study was performed by a professional survey research company, and was based on
605 telephone surveys conducted with heads of households in Maricopa County during
May, 1997.

Only about 23 % of Valley residents are aware that storm drain water ends up in the river
while the remaining 77 % are either not sure or have an incorrect perception. About 39%
view storm drain pollution as only a moderate or minor problem in the Valley. Few
residents (8 %) view animal waste as a serious contributor to storm water pollution, while
approximately 42 % view lawn and garden chemicals, and industrial chemicals as the
greatest contributors.

Roughly one-fifth of Valley residents indicate they dispose of household chemicals and
fluids by simply dumping them in the garbage (19%), pouring them on the ground (1%),
or dumping them in a landfill (1%). A combined total of 52 % indicated they dispose of
such material via service stations (11 %), hazardous waste collection day (18 %), auto
parts stores (17 %) or some other recycler (6 %).

Nearly four-fifths of Valley residents (38%) would report illegal dumping incidents to the
Police Department, while 27% would report them to another City department. Ten
percent of residents surveyed said they would report illegal dumping to The Arizona
Department of Environmental Quality or the Environmental Protection Agency.
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Five out of ten (50 %) would contact their city government if they wanted information on
proper waste disposal while 17 % said they would contact the Arizona Department of
Environmental Quality. Nearly 20% are not sure whom they would contact for such
information.

This survey provides a basis against which to evaluate education and outreach efforts.
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Chapter 7

PROPOSED CHANGES TO THE STORM WATER
MANAGEMENT PROGRAM
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PROPOSED CHANGES TO THE STORM WATER MANAGEMENT PROGRAM

Based on an evaluation of existing data, there is not enough information available to
warrant changes to current Best Management Practices (BMPs). During Fiscal Year
1998/99, the City will continue to implement and evaluate existing BMPs. There are,
however, programmatic and organizational changes that will occur in the next reporting
year.

The Paving Dirt Streets Program, discussed in BMP 22 will change as a result of the
Federal Implementation Plan for Maricopa County. The plan requires that all public
roads that have an average traffic volume above 150 trips per day be paved by June 2000.
The Street Transportation Department will use rubberized asphalt as the primary
treatment. A significant portion of the City's 95 miles of unpaved streets will be paved
during the next reporting year.

There will be one organizational change to the Storm Water Management Program
(SWMP) during the next reporting year. The City's management structure has undergone
changes. Some of the departments with direct and/or indirect responsibility of
implementing the SWMP will report to new Deputy City Managers. While the impacts
associated with the organizational changes should be minor, they will be considered
when the BMPs are evaluated for the next annual report. The new organizational chart is
depicted in Figure 7-1.

Municipal Separate Storm Sewer System Annual Report for the Year Ending June 30. 1998 Page 7-1

City of Phoenix. Arizona NPDES Permit No. AZS000003




FIGURE 7-1
CITY OF PHOENIX, ARIZONA
STORM WATER MANAGEMENT PROGRAM
ORGANIZATION CHART FOR REPORTING YEAR ENDING JUNE 30, 1999
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Chapter 8

STATUS OF IMPLEMENTING STORM WATER MANAGEMENT
PROGRAM COMPONENTS



STATUS OF IMPLEMETING STORM WATER MANAGEMENT
PROGRAM COMPONENTS

FIGURE 8-1
BEST MANAGEMENT PRACTICES

BMP

10

Continue to manage the implementation of the NPDES Storm Water
Management Program.

Implement City ordinances that provide legal authority to control littering
and the improper disposal of potentially harmful wastes.

Continue to provide or participate in City or regional programs, both public
and private, that educate the public regarding the storm water pollution
impacts that result from littering and improper waste disposal practices.

Continue to collect uncontainerized trash and debris four times per year
from curbside locations.

Continue to provide, collect, and maintain litter receptacles in public areas,
and during major public events; and continue to maintain park grounds
through sweeping, litter control, and landscaping activities.

Continue to provide or participate in City or regional programs, both public
and private, that provide means for proper disposal of oil, antifreeze,
pesticides, herbicides, paints, solvents, and other potentially harmful
chemicals.

Implement existing City ordinances that provide the legal authority to
eliminate cross-connections between sanitary sewers and storm drains.

Continue to implement a field program to search for, detect, and prevent
dumping or routinely discharging pollutants into storm drains and drainage
channels.

Continue to respond to unintended spills or releases of hazardous material
to the storm drain system.

Continue to implement the city-wide program for proper disposal of
hazardous waste generated by City operations including identifying all
operations that generate hazardous waste and working with City
departments to establish procedures for the proper handling, storage,
transportation, and disposal of hazardous wastes.

Continue to educate the public regarding the impacts that result when oil,
antifreeze, pesticides, herbicides, paints, solvents, or potentially harmful
chemicals are dumped into storm drains or drainage channels.
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8-18

8-22

8-30

8-32

8-34

8-45

8-47

Municipal Separate Storm Sewer System Annual Report

Page 8-1

City of Phoenix. Arizona

NPDES Permit No. AZS000003



BEST MANAGEMENT PRACTICES

BMP Page Number

12 Consult with the Environmental Protection Agency and the Arizona 8-57
Department of Environmental Quality as needed relative to NPDES
permits to third parties for any discharges to storm drains or drainage
channels.

13 Re-evaluate as needed previous policies that allow certain relatively clean 8-58
waters to be discharged to the storm water system.

14 Continue programs to educate the public and City personnel regarding the 8-59
environmental impacts that result from leaks and spills from gasoline, fuel
oil, and chemical tanks.

15 Continue to implement City ordinances for new tanks, and continue the 8-62
City's aggressive self-monitoring program for City-owned tanks.
Implement a strategically focused spot-check program to search for,
identify, test, and control storage tanks.

16  Continue to educate the public through brochures regarding the need to 8-64
clean up and properly dispose of pest wastes.

17 Continue to implement and enforce leash laws and pet waste cleanup 8-65
ordinances in selected public use areas.

18 Continue to provide or participate in City or regional education programs, 8-66
both public and private, regarding the need to reduce automotive use by
various means.

19 Continue to comply with State and Federal laws for emission control 8-68
inspections and maintenance of City vehicles.

20  Continue to comply with State and Federal laws to provide pollution 8-70
controls and alternative fuels on City-owned vehicles and motorized
equipment.

21 Continue pavement repair and maintenance on streets and parking areas. 8-72

22 Continue programs to pave dirt streets. 8-73

23 Continue street sweeping programs that include streets in 8-74
commercial/industrial and residential areas, and City-owned parking lots.

24 Continue to clean and maintain City-owned storm drains. 8-75

235 Educate City employees and high volume users regarding the proper use 8-76
and proper management of fertilizers, pesticides, herbicides, and other
potentially harmful chemicals through the use of brochures, pamphlets, and
other documents or methods acceptable to the City.
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BMP
26

27

28

29

30

311

32

33

34

36

BEST MANAGEMENT PRACTICES

Educate City personnel responsible for channel maintenance and
implement alternative methods for controlling insects and weeds through
internal workshops, guidance documents, and other methods acceptable to
the City.

Develop and implement a program that provides a means of recording the
observations of personnel who inspect and maintain the City's storm drain
system.

Implement City ordinances that provide the legal authority to prohibit new
direct connections from roof drains directly to storm drains or drainage
channels.

Continue to educate regarding the need to minimize both the total volume
of runoff and the peak rate of runoff that roof drains contribute directly to
storm drains and drainage channels.

Continue to implement City ordinances that provide the legal authority to
require site drainage designs and systems that minimize the total volume of
runoff and the peak rate of runoff.

Continue to implement City ordinances that require new commercial,
industrial, institutional, and major multi-family residential building
complexes to have drainage facilities that incorporate on-site retention
and/or filtration to ensure that neither the total volume of runoff nor the
peak rate of runoff exceeds pre-project conditions.

Implement City storm water ordinance, which requires all construction
storm water management plans to explicitly address the topics of erosion
potential, proposed erosion and sediment control plans, proposed
inspection programs, related environmental impacts, and unforeseeable
mitigation measures minimize environmental impacts.

Implement a program to educate architects, design engineers, and
contractors about the need for, and practical methods for erosion control,
sediment control, dry wells, and site waste.

Develop procedures to implement erosion and sediment control policies
contained in the existing storm water ordinance and in the Grading and
Drainage Ordinance, once it has been revised.

Implement City ordinances that require landowners or tenants to provide
covers and other devices that keep rain off areas that contain contaminants,
and keep runoff from draining through areas that contain contaminants.

Educate the public regarding ways to reduce the potential for rainfall and
runoff to contact potential contaminants. Describe typical examples of the
problem and practical solutions.

Page Number
8-78

8-79

8-81

8-82

8-83

8-86

8-88

8-90

8-91

8-93

8-94
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Introduction

Chapter 8 lists the Best Management Practices (BMPs) established by the City of
Phoenix (the City) for its Storm Water Management Program (SWMP). The City's
success in carrying out these BMPs also is described. Each description is organized to
provide a clear link between the BMP's implementation and the required elements of a
storm water management program, established by the Environmental Protection Agency
(EPA). The City's interpretation of each of the EPA's required program elements is
described below. The BMPs that apply to the program elements are listed after each
description.

A. Measures To Reduce Pollutants From Residential And Commercial Areas
(40 CFR 122.26(d)(iv)(A))
This covers BMPs associated with storm water runoff from residential and
commercial pollutant sources that affect the existing municipal system, and the
expected benefits of the BMPs to storm water quality. The BMPs include structural
and source control measures implemented in developed and developing areas of
Phoenix. The following activity categories apply:

A-1. Drainage System Maintenance
In order to ensure optimum effectiveness in the performance of its structural
storm water management facilities, the City routinely inspects its storm drain
system, repairs or replaces infrastructure where necessary, and builds new
storm drains in developing and previously unserved areas. An important
feature of the City’s storm drain system is the lack of existing or planned
combined sewer systems.

Relevant BMPs: 24 & 27

A-2. Controls for New Development
Structural and nonstructural measures are used to prevent or mitigate storm
water contamination during and after construction. An important part of the
City’s efforts in this area is the Site Development Program and design
standards established in part to provide for storm water management. Also
included are education and outreach programs that provide technical assistance
in meeting City requirements to developers and contractors.

Relevant BMPs: 28,29, 30, 31, 32, 33, 34 & 35

A-3. Maintenance of Public Streets, Roads and Highways
Minimizing the nature and volume of pollutants entering storm water flows
from the City’s roadways is achieved by maintaining road surfaces.
Maintenance activities include routine sweeping of street surfaces and gutters,
continuing to pave dirt roads, and ensuring that City vehicles comply with
Maricopa County Air Quality Control District air emissions requirements.

Relevant BMPs: 18, 19, 20, 21, 22 & 23
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A-4. Flood Management Projects
The Flood Control District of Maricopa County (FCDMC) provides flood
control management in the city under the terms of an Intergovernmental
Agreement. FCDMC builds and maintains regional and local flood control
structures throughout Maricopa County, including Phoenix. The City is
responsible for construction and maintenance of its own municipal storm drain
system, which interacts on a limited basis with FCDMC structures.

The focus of this program element is City enforcement of localized storm
water management requirements through site development ordinances,
requirements for onsite storm water retention, and prohibition of direct
connections between roof drains and the storm drain system.

Relevant BMPs: 28, 29, 30 & 31

A-5. Controls for Municipal Waste Facilities
The City has established priorities for managing storm water at municipal
waste facilities. The City operates two municipal wastewater treatment plants,
several landfills (some closed) and one municipal solid waste transfer station.
Each of these facilities is currently or is in the process of being covered by a
National Pollutant Discharge Elimination System (NPDES) storm water
permit. As a condition of their various permits, each facility has implemented
or is finalizing a storm water management plan. These facilities are included
in the City’s industrial inspection program.

Relevant BMP: 8

A-6. Controls for Pesticides, Herbicides and Fertilizers
The purpose of this program element is to reduce the contribution of pollutants
associated with lawn and garden chemicals to the storm drain system. The
City has implemented a variety of education and outreach activities for
employees and the public using a number of different delivery vehicles. The
City also provides training and oversight for staff who work with these
chemicals to ensure their safe and appropriate use.

Relevant BMPs: 11, 25 & 26
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B. Measures To Control Illicit Connections And Illegal Dumping To The Storm
Drain (40 CFR 122.26(d)(iv)(B))
This includes BMP activities that help to prevent non-storm water discharges into the
City’s storm drain system, and includes the following activity areas:

B-1. Preventing Illicit Discharges
This program element addresses potential industrial sources of storm water
contaminants. Also included are citywide and regional events to encourage
residents to properly dispose of household hazardous wastes. Illicit discharges
are further prevented through enforcing City ordinances covering the disposal
of litter, trash, and debris. Staff have encouraged the Arizona Department of
Environmental Quality (ADEQ) to provide an opportunity for the City to
review copies of proposed NPDES storm water permits for industrial facilities
located within Phoenix.

Relevant BMPs: 2,4,5,6,8,10,12, 13 & 17

B-2. Ongoing Field Screening Activities
Routine inspections of the storm drain system outfalls allow staff to look for
dry weather flows. Administrative procedures were developed to enhance City
inspectors' ability to record and respond to potential problems.

Relevant BMPs: 8, 12 & 27

B-3. Investigating Potential Illicit Discharges
The Phoenix City Code, Chapter 32C, Storm Water Quality Protection,
prohibits cross-connections between sanitary sewers and storm drains. This
entails routine and targeted inspections of the storm drain system outfalls to
identify dry weather flows, and investigations of any non-storm water flows.

Relevant BMPs: 7, 8 & 12

B-4. Spill Prevention and Response
The City implements an aggressive program to respond to and prevent
hazardous or toxic spills. The Hazardous Materials Response Team responds
to eminent hazards that threaten life and property. Several education and
outreach programs targeted at both City employees and the general public have
been implemented to emphasize the importance of preventive measures.

Relevant BMPs: 9 & 14
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B-5. Public Awareness and Reporting Program
This program element is designed to enhance the public’s understanding of the
benefits and need for storm water management. The public is encouraged to
report to a telephone hotline illicit discharges or activities that may contribute
to storm water contamination.

Relevant BMPs: 3,11, 14, 16 & 36

B-6. Proper Management of Used Oils and Toxins
Providing a means for residents to dispose of used oil and other toxic material,
and educating the public and City personnel on proper handling and disposal
methods is the focus of this program element. In addition, the City enforces
installation requirements for underground and above ground petroleum storage
tanks, and requires that rainfall runoff be separated from outside chemical or
material storage areas at commercial and industrial facilities.

Relevant BMPs: 6, 10, 14, 15 & 35

B-7. Controlling Exfiltration of Sanitary Sewage
This program element is designed to prevent contamination of storm water due
to the exfiltration of sanitary wastewater from sanitary sewers. Controls
include maintenance of the sanitary sewer system and periodic inspections of
the storm drain system to look for non-storm water flows.

Relevant BMPs: 7 & 8

C. Measures To Control Pollutants From Municipal Landfills And Industrial

Facilities (40 CFR 122.26(D)(Iv)(C))

This reflects the potential impact of storm water discharges from municipal landfills
(most of which are closed) and the type of industrial facilities (many of which are
required to have their own NPDES storm water permit) located within the City. The
following activity categories concern developing an industrial inspection
prioritization system to determine compliance with the City’s storm water
management ordinance, and the implementation of the facility inspection program.

C-1. Identifying Priorities and Implementing Controls
The City prioritizes industrial facilities for inspections, including municipal
landfills, based on whether the facility is a hazardous waste treatment, storage
or disposal facility, and is subject to the Superfund Amendments and
Reauthorization Act, Title III. Other criteria include whether the facility uses
chemicals that have been found in significant amounts in storm water, the
relative toxicity of those chemicals, the type of industry, the size of the facility,
and whether it has been issued an NPDES storm water permit by the
Environmental Protection Agency, or an Industrial Pretreatment Permit by the
City. An inspection, which can include sampling, may indicate the need for a
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facility to implement new or modified storm water controls pursuant to
Phoenix City Code, Chapter 32C, Storm Water Quality Protection.

Relevant BMPs: 8 & 12

C-2. Inspections and Monitoring
This section summarizes the City’s industrial facility inspection activity.

Relevant BMPs: 7,8 & 9

D. Measures to Control Pollutants from Construction Sites
(40 CFR 122.26(d)(iv)(D))
These BMPs are designed to reduce pollutants in storm water runoff from
construction sites and, to the degree possible, maintain pre-construction hydrologic
conditions using structural and non-structural methods. The City’s program
addresses all construction sites, regardless of size, and involves the following
activities:

D-1. Reviewing Construction Site Plans
The City requires developers and contractors to submit for review and approval
a storm water pollution prevention plan (SWPPP) for their site, and apply for a
storm water pollution prevention permit. This is in addition to the existing
grading and drainage, and corrosion control requirements.

Relevant BMP: 34

D-2. Requiring Nonstructural and Structural Best Management Practices
The focus of this program element is the specific controls that a developer or
contractor will implement in their SWP3, and that will be included in the storm
water management permit issued by the City.

Relevant BMP: 32

D-3. Education of Construction Site Operators
The success of storm water management practices at construction sites must
ultimately rest with the individuals charged with implementation and
enforcement, namely City staff and developers and contractors. This program
element is directed at educating these individuals about the need for storm
water controls, and the various ways in which this can be achieved.

Relevant BMP: 33
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D-4. Site Inspections and Enforcement
Because installation and maintenance of storm water controls are susceptible to
construction activities, and given that the City may not receive any rain for
several months at a time, inspection and enforcement of SWPPPs are necessary
to ensure consistent implementation. This program element describes the
City’s procedures to inspect construction sites and enforce implementation of
SWPPP.

Relevant BMP: 34

The next section of Chapter 8 lists the 36 BMPs and provides descriptions of the City's
progress toward implementing each BMP. Many of the BMPs are made successful
through the combined effort of several departments. In addition, there exists some
overlap, as many of the programs and services described in one BMP often apply to one
or more other BMPs. Figure 8-2 depicts the organizational structure of the City's SWMP.
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FIGURE 8-2
CITY OF PHOENIX, ARIZONA
STORM WATER MANAGEMENT PROGRAM
REPORTING YEAR ENDING JUNE 30, 1998
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BEST MANAGEMENT PRACTICE 1 ,
Continue to manage the implementation of the NPDES Storm Water Management

Program.

The information contained in this report demonstrates the City's efforts to implement the
National Pollutant Discharge Elimination System (NPDES) Storm Water Management
Program (SWMP).

Engineering and Architectural Services Department

The Engineering and Architectural Services (EAS) Department is responsible for
coordinating all program activities and participants; managing all required records and
documents; preparing all compliance reports; developing and negotiating
intergovernmental and interagency agreements; and assessing the effectiveness of the
program and its elements. EAS also is responsible for preparing the NPDES permit
application, negotiating the terms and conditions of the NPDES permit, mapping and
geographic information system activities, and program planning.

The Law Department also contributes to the administration of the SWMP by assisting
with ordinance development and litigation. The Law Department also deals with permit
negotiation, Right-of-Way and access issues, and compliance issues.

Contributing Departments and Agencies

The Flood Control District of Maricopa County (FCDMC) also contributes to Phoenix's
SWMP activities. The FCMDC implements the City's Storm Water Sampling Program,
In accordance with the terms and conditions of the City's NPDES permit. The agency
also oversees regional monitoring program coordination and funding.

There are many activities and programs undertaken by the City that directly or indirectly
contribute to storm water management. These activities and programs are discussed in
detail in the following pages of this chapter. The contributing departments and offices
include:
¢ Development Services Department
Engineering and Architectural Services Department
Fire Department
Law Department
Office of Environmental Programs
Parks, Recreation, and Library Department
Public Transit
Public Works Department
Street Transportation Department
Water Services Department

® & & O & 6 O O o
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BEST MANAGEMENT PRACTICE 2
Implement City ordinances that provide legal authority to control littering and the
improper disposal of potentially harmful wastes.

The Phoenix City Code, Chapter 27, regulates the collection of solid waste and recyclable
materials. Known as the Solid Waste Ordinance, Chapter 27 defines how solid wastes
should be contained, stored, collected, hauled, and disposed to prevent public nuisance or
health hazards.

Public Works Department

The Public Works Department (PWD), Solid Waste Field Services Division, is responsible
for enforcing the Solid Waste Ordinance, as well as complying with Federal, State, and
County regulations related to solid waste collection. On-site investigations of possible
Ordinance violations are performed primarily as a result of a complaint. Some of the issues
addressed by the Ordinance include, but are not limited to:

failure to properly contain and dispose of solid waste;

illegal dumping;

burning solid waste, where prohibited;

uncollected animal waste;

dead animals;

early morning or late night commercial waste collection near neighborhoods;
obstruction of solid waste collection.

® & & O & o o

There are 46 employees who respond to complaints and requests for services, and
investigate illegal dumping. Compliance with the Ordinance is primarily sought through
education and persuasive negotiations. A person convicted of an Ordinance violation is
guilty of a Class I misdemeanor, punishable by a fine of not less than $250 or more than
$2.500, and possible imprisonment for a term of six months. Violations under the criminal
code are prosecuted in those instances where it is not possible to obtain voluntary
compliance.

In September 1990, the PWD established an Illegal Dumping Inspections Team to identify,
report, and prosecute illegal dumping of solid waste in north Phoenix. Since that time,
illegal dumping in north Phoenix has been reduced by 50 percent and seven illegal
dumping “hot spots™ have been eliminated. The team has since expanded to south Phoenix
and both teams include two inspectors.

Once cleaned, the areas are bermed, and “No Dumping” signs are posted to help prevent a
recurrence. Areas that have been cleaned up are monitored, and have shown a noticeable
decrease in illegal dumping. The Inspections Team works closely with other City
departments and government agencies, including the Maricopa County Department of
Environmental Health, the Arizona State Land Department, and the Bureau of Land
Management, to ensure prevention and successful prosecution of illegal dumping.
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The PWD, Solid Waste Field Services Division, also has a citizen-based program to assist
in stopping illegal dumping practices. Known as HALT (Help Attack Littering and
Trashing), the program is designed to enlist the help of citizen volunteers as auxiliary “eyes
and ears” in the fight against littering and illegal dumping. These volunteers work with the
Illegal Dumping Inspections Team, and must complete a four-hour training class conducted
by the PWD, Police Department, and the Law Department. Volunteers are recruited
through civic and neighborhood groups.

In April 1989, the Solid Waste Field Services Division implemented "Phoenix Recycles,"
an innovative recycling pilot program that allows residents to place recyclable materials
into a single container for curbside pickup. The program is an overwhelming success and
has been expanded to most residential areas served by the City. Residentsin areas where
Phoenix Recycles is not available may drop off materials to recycling bins at various
locations. In 1993, the City opened a recycling facility with the capacity to process 90,000
tons per year of mixed recyclable materials. One hundred percent of the revenues gained
from recycled materials are used to offset the costs of the Phoenix Recycles program.

The PWD Solid Waste Disposal Division operates landfill and solid waste disposal
facilities. Currently, the Skunk Creek Landfill is the only open landfill operated by the
City. The Skunk Creek Landfill operates under a 1972 State Land Patent Agreement, and
is expected to close in the year 2006. The landfill comprises 688 acres, has an
approximate capacity of 18 million tons, and receives approximately 2,600 tons of solid
waste each day.

The following provides a summary of selected landfill operations:

¢ A waste screening program prevents the dumping of prohibited materials. The
program includes random unannounced inspections of incoming loads, which are
individually screened for unacceptable materials. These inspections are
performed at least twice per day at both the Skunk Creek Landfill and the Solid
Waste Management Facility.

¢ Quarterly groundwater monitoring is conducted at the Skunk Creek Landfill, as
well as at three closed landfill sites (27th Avenue Landfill, 19th Avenue Landfill,
and the Del Rio Landfill). In addition, the City has installed landfill gas migration
control systems at the 19th Avenue, 27th Avenue, Del Rio, and Deer Valley
Landfills.

¢ The Skunk Creek Landfill accepts appliances, scrap metal, oil, aluminum, tires,
batteries, cardboard, clear glass, mattresses, bed springs, and other materials.
Most of these materials are sold to the private sector for recycling. The PWD
uses a contractor to recover all available chlorofluorocarbons in disposed
materials.

In addition to the landfill operations, the PWD also operates a Solid Waste Management
Facility (SWMF). Located adjacent to the closed 27th Avenue Landfill, the SWMF is a
multi-functional facility designed to provide solid waste transfer, commercial recyclable
materials sorting, self-haul materials recovery, yard and wood waste mulching, and
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public education. The SWMF can transfer up to 3,800 tons of waste per day, and can
recycle 400 tons per day.

A tub grinder, located at the SWMEF, capable of mulching up to 24 tons of vegetation per
hour, reduces the amount of yard waste entering the landfill. The mulched material is
used on landscaping and erosion control projects. The mulching program is being
expanded to include an experimental compost element. With the use of special screens,
smaller sized compost material is generated and can be used as a soil additive to promote
healthy landscaping. Also, in an effort to reduce the volume of residential yard waste,
home composting kits are available to residents. These kits include a compost barrel
(made from old 100-gallon solid waste containers) and a bag of mulch to start the
composting process.

Tours of the Skunk Creek Landfill and the SWMF are provided to the public. The tours
include a description of how illegal dumping practices impact the environment.
Recycling is encouraged, as are proper waste disposal practices. Appendix A provides a
sample of litter control, recycling, and composting pamphlets available to the public.

TABLE 8-1
FISCAL YEAR

SOLID WASTE DISPOSAL MEASURES 1997/98
Public Works Department
Number of Households Receiving Trash Collection 312,282
Tons of Contained Solid Waste Collected 493,507
Tons of Uncontained Solid Waste Collected 78,883
Tons of Waste Recycled 80,494
Number of Tires Collected 7911
(Special Cleanups and BOPA Collections)
Tons of Illegally Dumped Materials Collected 1,835
Percent of Materials Entering Skunk Creek Landfill Sold for 10
Recycling
Tons of Vegetation and Wood Waste Mulched at Skunk Creek 3,200
Landfill

Law Department

In August 1997, the Phoenix Law Department, Criminal Division, was given an
Environmental Awareness Award by the Maricopa County Bar Association Young
Lawyers Division. This award recognizes members of the legal community who have
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demonstrated exemplary achievement toward environmental responsibility. The
Division was recognized for efforts to support the environment, including prosecuting
illegal dumping, unlawful littering and zoning violations. They also were recognized for
their efforts in recycling, purchasing recycled products, and promoting trip reduction
programs.

Figure 8-3 (pages 8-16 through 8-17) provide a sample of solid waste and recycling
information that is available on the City's Internet site. While browsing the
Garbage/Recycling section of this site, residents can find information on solid waste
collection schedules, uncontained trash collection, and recycling.
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FIGURE 8-3
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GARBAGE COLLECTION

GARBAGE/RECYCLING COLLECTION

Your garbage or recycling is collected Monday and Thursday or Tuesday and Friday. You either
have a container that you share with neighbors or you have an individual container assigned to your
house. Alley containers have been placed in the ideal location for pickup and should not be moved.
Curbside containers must be out by 5:30 a.m. on collection days and removed by 5:30 a.m. the day
after collection. For more information, call the Public Works Department, Solid Waste Field
Services Division, at (602) 262-7251.

UNCONTAINED TRASH COLLECTION

Uncontained trash, which includes limbs and lumber cut into four-foot lengths, cardboard moving
boxes, palm fronds, small scrap metal, appliances, water heaters, furniture and bagged or boxed yard
clippings, is collected four times a year. The upcoming week's collection schedule is published in
Friday's Arizona Republic in "CityPage," printed quarterly in NOTES, which is mailed with the water
bill, or by calling the Solid Waste Field Customer Services Section at (602) 262-7251 or see the
Annual Trash Collection Schedule calendar.

Some items can damage a garbage truck's compaction system; it will be necessary to dispose of these
items yourself. These include dirt, rocks, concrete, bricks, large auto parts, large heavy metal objects,
tires, construction or demolition materials, piping over one inch in diameter and appliances that
contain CFC's. Contact the Solid Waste Field Customer Services Section at (602) 262-7251 for
additional information or e-mail to pwserve@ci.phoenix.az.us with questions.

Internet: pwserve(@ci.phoenix.az.us

Click here to send e-mail to Public Works Field Customer Service

Return to Garbage/Recvcling

Return to Water Billing and Rates

. RETURN TO PHGENIX
ATYOUR FINGERTIPS

City of Phoenix Source 1995-97
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FIGURE 8-3
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RECYCLING

RECYCLING
More than half of what we throw away can be recycled. Recycling helps conserve landfill space,
preserve natural resources and control rising waste disposal costs.

Approximately 240,000 homeowners participate in the citywide "Phoenix Recycles" program, which
kicked off in June 1992. By 1999, all 310,000 Phoenix homes that receive city garbage collection
also will have recycling.

Each home will receive two storage containers - one for the kitchen or utility room and the other, a
large blue container, for outside the house. For "Phoenix Recycles" information, call (602) 262-7251
or e-mail to pwserve@ci.phoenix.az.us.

RECYCLING DROP-OFF SITES

The recycling drop-off sites are designed to provide a convenient way to recycle until curbside
recycling is implemented in all Phoenix neighborhoods. Phoenix residents may drop off commingied
recyclable material at any of the blue roll-off bin locations listed below:

Name Address/Location

Paradise Valley Park 40th Street/Union Hills Drive (SWC)
Smith's 19th Avenue/Bell Road (NWC)
CRlInc Facility 1919 E. University Drive

Skunk Creek Landfill 3165 W. Happy Valley Road

27th Avenue Solid 27th Avenue/Lower Buckeye Road
Waste Management Facility

Recycle these items only: plastics with codes 1, 2, 6; foam plastics like egg cartons/meat trays; food
or beverage glass; paper; junk mail; magazines; newspapers; cardboard/chipboard; milk cartons;
juice boxes; aluminum; and metal.

All material must be clean, dry, empty and uncrushed. Do not bag, box or tie recyclables.
Remove all caps and lids. No grass, yard or food waste. For more information, call 262-7251 or
e-mail to pwserve@ci.phoenix.az.us.

Internet: pwserve(@ci.phoenix.az.us

Click here to send e-mail to Public Works Field Customer Service

Return to Garbage/Recvciing

Return to Phoenix Is Your City

===
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BEST MANAGEMENT PRACTICE 3

Continue to provide or participate in City or regional programs, both public and private,
that educate the public regarding the storm water pollution impacts that result from
littering and improper waste disposal practices.

Public Works Department

The Public Works Department (PWD), Solid Waste Field Services Division, promotes a
variety of solid waste management programs that help educate the public regarding proper
solid waste disposal. These efforts include neighborhood meetings and hearings, council
district meetings, school shows, special events, and tours of the various solid waste
facilities. Topics include:

Phoenix Recycles - a residential recycling program;

household hazardous waste collection activities;

HALT (Help Attack Littering and Trashing) - an illegal dumping program,;

waste composting;

No Time to Waste - a reduce and reuse program;

litter control;

mulching;

Bag and Tie - a county-wide vector control program;

Recyclesaurus— a mascot that is available to entertain and inform youngsters about
solid waste and beautification.
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The PWD also has a Garbage/Recycling section on Phoenix at Your Fingertips, the City's
Internet site (see BMPs 2 and 4).

Phoenix Clean and Beautiful

In addition to the City's educational activities, Phoenix Clean and Beautiful (PC&B)
provides educational programs to the public. PC&B, an affiliate of Keep America
Beautiful, is a non-profit 501(c)3 organization with the mission of involving and educating
Phoenix residents on positive solid waste management issues and beautification practices.
PC&B is under contract with the City to provide additional support to residents through
programs and special events.

PC&B administers a Neighborhood Program, a School/Youth Program, a Business
Program and several miscellaneous programs. The Neighborhood Program includes
informational presentations to homeowner associations, block watch groups and other
neighborhood organizations. Neighborhood organizations and organized groups are
provided with cleanup guides, trash bags, roll-off bins, landfill passes, and litter containers.
Information on vehicle removal also is available.

The School/Youth Program includes presentations and handouts to youth groups, school
groups, and other organized groups. In addition to the presentations, PC&B offers teacher
training on solid waste topics and uses the Keep America Beautiful educational resource
guides: Waste in Place and Waste: A Hidden Resource. The School/Youth Program also
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includes the Greenshelf Collection, a special collection of books that focus on
environmental topics. PC&B, in partnership with local corporations, has donated eight
collections of the Greenshelf books to Phoenix libraries.

The Business Program includes two key resource guides: Waste in the Workplace, a
seminar targeted to small businesses; and Build America Beautiful, a program that shows
waste haulers and builders how to improve waste handling and construction debris
disposal.

In addition to their specific programs, PC&B organizes special events throughout the year.
Below is a brief description of the major events:

¢ PC&B, in partnership with the PWD, collected over 100,000 cut Christmas trees
and recruited over 200 volunteers for the collection event.

¢ A GLAD Bag-A-Thon was held March through May. The event is the nation's
largest organized cleanup. PC&B organized six cleanups, provided resources to 60
groups, distributed 31,490 bags, and provided 20 teacher resource guides.

¢ PC&B organized a two-day litter-free event, associated with the Phoenix Sun's
Rock the Rim 3-on-3 basketball tournament.

¢ Sixty-five volunteers participated in Christmas in April by targeting a litter clean up
in low-income neighborhoods in south Phoenix.

¢ Organized a cleanup of targeted public lands that resulted in the removal of 150
tons of illegally dumped trash.

¢ Organized 15 volunteers, who planted 40 mesquite trees as part of Make a
Difference Day activities.

In addition to the events described above, PC&B participates in neighborhood fairs,
parades, and partners with other non-profits on events and projects. PC&B writes and
distributes a quarterly newsletter to residents, businesses and organizations in the Phoenix
area. Please refer to BMP 11 for additional information on public outreach and education
activities.

TABLE 8-2
FISCAL YEAR
PUBLIC POLLUTION PREVENTION EDUCATION EFFORTS 1997/98
Public Works Department
Number of Special Events and Neighborhood Meetings 40
Approximate Number of Residents Attending Special Events and 100,000
Neighborhood Meetings
Number of School Shows Held 200
Approximate Number of Students Attending School Shows 30,000
(continued)
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TABLE 8-2 (continued)

FISCAL YEAR
POLLUTION PREVENTION EDUCATION PROGRAMS 1997/98
Phoenix Clean and Beautiful
Number of Clean Up Guides Distributed 56
Number of Trash Bags Distributed 31,490
Number Landfill Passes Distributed 482
Number of Litter Containers Distributed for Special Events & Cleanups 321
Number of Roll-off Bins Provided for Cleanups 89
Number of Materials Distributed at School/Y outh Presentations 3,715
Number of Waste in the Workplace Seminars 15
Number of Build America Beautiful Programs 12

Appendix A includes the brochure used to describe PC&B's activities and programs.
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BEST MANAGEMENT PRACTICE 4
Continue to collect uncontainerized trash and debris four times per year from curbside

locations.

Public Works Department

Uncontained trash primarily consists of yard wastes, such as tree limbs, trunks, palm
fronds, grass, leaves, weeds, twigs, and hedge clippings. The Public Works Department
(PWD), Solid Waste Field Services Division's uncontained trash collection program
minimizes the impact uncontained trash may have on the storm sewer system by requiring
residents to bag and tie loose grass and leaves.

For those residents that have street side collection, the uncontained materials must be
placed on the front edge of their property, either behind the sidewalk, or behind the curb if
there is no sidewalk. The material cannot be placed on the curb or sidewalk, or in the
street. For alley pickup, the trash must be placed along the resident’s property line.

A schedule of pick-up times and locations is published in the local newspaper and in the
monthly municipal service bill. Materials cannot be put out any sooner than two weeks
before the scheduled pickup date. Residents who put their uncontained trash out before the
allotted time are issued notices requesting their cooperation. The notices indicate that
continued offenses may be subject to criminal prosecution.

Finally, in a combined effort to control the amount of debris that may enter the storm sewer
system, the Street Transportation Department coordinates their street sweeping schedule
with the uncontained trash pickup schedule. Residential street sweeping follows
uncontained trash collection.

TABLE 8-3
FISCAL YEAR
UNCONTAINED TRASH COLLECTION 1997/98
Public Works Department
Tons of Uncontained Trash Collected 78.883

Figure 8-4 (pages 8-22 through 8-27) is an example of what can be found on the Public
Works Department's Internet Site.
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FIGURE 8-4

UNCONTAINED TRASH COLLECTION

Uncontained trash consists mainly of those materials that cannot be placed in your green/black
garbage container.

Uncontained trash is collected from city-serviced residences four times each year. Material must be
out by 5:30 a.m. on the Monday of the collection week. Material cannot be placed out for collection
more than two weeks prior to collection, since it is important to keep neighborhoods looking clean
and beautiful.

To learn more about solid waste services, click on these topics. This information contains either
graphics or pictures that can be downloaded or expanded for easier viewing. Click on the small
image to get a full size view.

@ Map/Calendar - Date of the next home collection

@ Uncontained Material Placement - Areas allowed and not allowed - alley/street

@ Items Collected and Not Collected

@ Collection Process - See the process through photographs

@ Additional Information - CFC appliances, recycling, dead animal pick-up, storm waste, etc.
@ Pamphlet in English or Espainiol - Most recent pamphlet or flier

Return to Garbage/Recvciing

Lo RETURN TO PHOENIX

City of Phoenix Source 1997

X 2 2 ]
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FIGURE 8-4

UNCONTAINED MATERIAL PLACEMENT

@ Alley Coilection
@ Street Coilection

Return to Uncontained Trash Collection

ALLEY COLLECTION

If you have alley garbage collection, uncontained trash must be placed on YOUR side of the alley
and pulled back along your property line. DO NOT BLOCK THE ALLEY.

When placing your trash out, stack it as neatly as possible, parallel to your fence or property line and
at least two feet away from any solid waste container. Material must be placed at least five feet from
any fixed object, such as a telephone pole or cable box. Make sure to leave room for solid waste
collection vehicles to travel through the alley behind your home.

Also do not block Utility Easements, which is an area five feet around any fixed utility
equipment. They can be found in used or unused alleys, sides of properties facing a street or in front
yards. These may involve cable junction boxes, electrical junction boxes, gas meters, water meters,
fire hydrants and mailboxes. If you’re not sure if you have these types of service boxes on your
property, call (602) 262-7251.

Collection Process

P

-y

-1Alley Collection

Return to Top of Uncontained Material Placement

STREET COLLECTION

If you have curbside garbage collection, uncontained trash must be placed at the front edge of your
property, behind the sidewalk or behind the curb if there is no sidewalk. It may NOT be placed
on the curb or sidewalk or in the street. Material must be placed at least four to five feet from any
fixed object such as a telephone pole, telephone or cable box, utility pole or wire, water meter box,
fire hydrant or other utility junction box. Collecting improperly placed trash could damage these
structures. Crews may refuse to attempt collection if trash is improperly placed or unsafe to collect.
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