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SECTION 1 - INTRODUCTION

1.1 INTRODUCTION

The effluent used to irrigate the several sites included in this effluent management plan (EMP) is
discharged from the Truckee Meadows Water Reclamation Facility (TMWRF). TMWREF,
operating under NDEP Permit NEV, is permitted to discharge 40 million gallons per day to
Steamboat Creek, to Reno Effluent Pipeline or the Sparks Effluent Pipeline. The Sparks Effluent
Pipeline serves all of the reuse sites covered in this EMP.

This Effluent Management Plan provides guidance for the land application of effluent on the
City of Sparks East sites, which operate under NDEP permit number NEV, a copy of which is
included in Appendix A.

This plan outlines the requirements for disposal of aq’?offibn of the effluent from TMWRF by
effluent irrigation at nine sites. The primary reuse application for these sites will be irrigation of
landscaping; however sites may also use effluen rrigation of revegetation and for
dust control during construction.




SECTION 2 - DISCHARGE PERMIT AND EFFLUENT GUIDELINES
. 2.1  DISCHARGE PERMIT
The complete discharge NDEP permit for the City of Sparks East Sites (NEV2003513) is
contained in Appendix A. Table 2.1 contains excerpts from the permit indicating important
restrictions and compliance requirements.
2.2  EFFLUENT GUIDELINES
Table 2.1- Excerpt from Permit Number NEV
A. Effluent Limitations, Monitoring Requirements and Conditions
1. During the period beginning on the effective date of this permit, and lasting until
the permit expires, the permittee is authorized to discharge reclaimed water

supplied by the Truckee Meadows Water Reclamation Facility to the nine sites
listed. < :

Flow monitoring shall be recorded at the subject meter vaults at each site prior to

irrigation or other use. Reclaimed water quality shall be in accordance with the

limits set forth in discharge permit NEV for the Truckee Meadows Water

Reclamation Facility. The discharge shall be limited and monitored by the
. Permittee as specified below.

Table 2.1
Paramet;? _EﬁT:;It Discharge Limitations | ©  Monitoring Requirements - - ’
| 30Day | DailyMax | Measurement | SampleType

SR | Average | S Frequency | == .. -
Flow: (Total) », L RS ~ Continuous Flow Meter
Million Gallons per,, | #
Month MGM) " [ &
Annual Application | Cumulative Flow Meter
Volume (AF)
Fecal Coliform (CFU, PR o Weekly Discrete
MPN)

In addition to the discharge limitations and the monitoring requirements outlined in Table 2.1 the
permit requires the following (except from NDEP Permit Number



General

1. The Permittee shall provide documentation to the Division that notification has been -
made to the local water purveyor and local health agency of the Permittee’s use of
effluent at these facilities. This document shall describe the plan for compliance with the
cross-connection control requirements of the local water purveyor and health agency.
This documentation shall be received prior to effluent re-use as detailed in the schedule
of compliance.

2. There shall be no discharge of substances that would cause a violation of water quality
standards of the State of Nevada. '

3. The permittee shall remit an annual review and services fee in accordance with NAC
445.232 starting July 1, 2006 and every year thereafter until the permit is terminated.

4. The Discharge Monitoring Reports (DMRs) must be signed by the City of Sparks
designated responsible person in charge. The first DMR submitted under this permit
must be include the written designation of the officer as the authorized representative to
sign the DMRs. If the officer in responsible charge changes, a new letter designation
letter must be submitted. %

3. The Permittee shall provide a copy of a brief clearly worded document which describes
the possible hazards and proper hygzene%of working with and around treated wastewater
to all ground keepers and other aﬂected perswmel at each site. Copies shall be included

' " inthe EMP. w
- 6. Schedule of Compliance o
a. The permittee shall achieve compliance with the efﬂuent flow monitoring
requirements, the approved EMP and other conditions of this permit upon
issuance of the permit. :
b. Prior to effluent reuse, the Permittee shall submit the cross-connection control

c. Permzfteé‘“shall notify NDEP within 14 days after initiating effluent reuse at each
site.
Eﬁluent Irrzéatton

7. The eﬁ”luégat irrigationsshall not cause objectionable odors on or off the site.

8. The irrigation systems and ancillaries shall be constructed and operated in accordance
with plans approye by the Division. All plans must be approved by the Division prior
fo the start of construction. All changes to the approved plans must be approved by the
Division.

9. Irrigated areas and all other areas of use shall be posted with conspicuous warning
signs clearly stating that reclaimed water is utilized and to avoid contact. Ancillary
equipment shall be clearly marked to indicate use with effluent.

10. Irrigation of the streetscapes, common areas, parks and school areas shall be performed
in such-a manner as to reduce standing water to a minimum and to prevent run-off.

11. Drinking water fountains where present shall be covered during effluent irrigation.




In addition to the discharge permit, NPEP has published the WTS - 1A General design criteria
for reclaimed wuse. http://ndep.nv.gov/bwpc/wtsla.pdf. A copy of this is included in Appendix
B. The WTS - 1B General design criteria for preparing an effluent management

plan. http://ndep.nv.gov/ibwpc/wts1b.pdf is in appendix C.

23 BUFFER ZONES

Since 1994, the effluent from TMWREF is of the quality that no buffer Zone is required for the
effluent application. The geometric mean in any 30-day period >fecal coliform was below 2.2
c.fu./100mL throughout 2006. The single maximum value of fee liform bacteria did not
exceed 23 c.f.u./100mL in 2006. Refer to Figure 2.1: 2006 TMWRF onthly Geometric Mean
Fecal Coliform (MPN/100ml) and Figure 2.2: 2005 TMWRE, Fecal Coliform (MPN/100ml).
Also enclosed is a copy of the 2006 TMWRF Performance Sheet (Figure
table is an except from NDEP guidelines.

Table 2.2 —-Re ulred Buffer Zones

24  MONITORING WELLS

Monitoring wells can be required to determine if the irrigation is degrading the groundwater
quality down-gradient from the re-use site. Monitoring wells are not required for any of the sites
covered by ﬂn@ “MP because of the quality of the effluent being used.
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Figure 2.2-2006 TMWRF Fecal Coliform (MPN/100mL)

DAY January Febuary March April May June "~ July August September October November December
1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5
3 1 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 1 0.5 0.5
4 05 05 0.5 0.5 1 0.1 0.5 0.5 0.5 0.5 05 0.5
5 1 0.5 0.5 0.5 1 0.1 0.5 0.5 0.5 0.5 0.5 0.5
6 0.5 0.5 0.5 0.5 276 0.1 0.5 0.5 0.5 0.5 0.5 0.5
7 0.5 05 05 0.5 0.5 1 05 05 2 0.5 0.5 0.5
8 0.5 0.5 0.5 1 0.5 0.1 0.5 0.5 0.5 0.5 0.5 0.5
9 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
10 1 05 0.5 0.5 0.5 0.5 0.5 05 0.5 05 0.5 0.5
11 1 0.5 0.5 0.5 .05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
12 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
13 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
14 1 0.5 0.5 0.5 0.1 1 1 0.5 0.5 0.5 0.5 0.5
15 2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 - 0.5 0.5 0.5
16 -1 05 0.5 0.5 0.5 05 05 05 0.5 1 0.5 0.5
17 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5
18 1 0.5 0.5 0.5 0.5 0.5 1 0.5 05 0.5 0.5 0.5
19 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 . 05 0.5 0.5 0.5

20 0.5 0.5 0.5 0.5 0.5 0.5 05 . 0.5 0.5 0.5 0.5 0.5
21 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
22 0.5 0.5 1 29 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5
23 0.5 0.5 0.5 1 0.5 0.5 0.5 05 0.5 1 05 0.5
24 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
25 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
26 0.5 0.5 0.5 1 0.5 0.5 0.5 1 0.5 0.5 1 0.5
27 0.5 0.5 0.5 1 0.5 1 0.5 0.5 - 0.5 0.5 0.5 0.5
28 0.5 0.5 0.5 0.5 0.5 0.5 2 0.5 0.5 0.5 0.5 0.5
29 0.5 0.5 96 0.5 0.5 0.5 05 . 0.5 0.5 0.5 0.5
30 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 06 0.5 0.5
31 0.5 0.5 0.5 . 0.5 10 0.5 0.5

Geometeric 0.6394 0.5000 0.5113 0.8019 0.6085 0.4425 0.5468 0.5759 0.5484 0.5468 0.56117 0.5000

Average 0.6919 0.5000 0.5160 4.6226 9.1315 0.5110 0.5796 0.8305 0.5822 0.5640 0.5165 0.5000



Figure 2.3-2006 TMWRF Performace Summary Sheet
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2.5 HYGIENE

One of the major concerns with spray irrigation of wastewater effluent is aerosols containing
pathogens. The concentration of pathogens in aerosols is directly related to their concentration
in the wastewater. Studies show that in the spray irrigation of wastewater, 0.1% to 2.0% of the
water 1s aerosoled. Aerosols are defined as particles ranging from 0.01 to 50um in diameter that
are suspended in the air. In general, pathogens in aerosols remain viable and travel farther with
increased wind velocity, increased relative humidity, lower temperature, and darkness
(Pettygrove et.al., 1986).

The nightmare irrigation schedules will minimize the risk of public exposufe to effluent.

by
Some of the risks and precautlons to be taken while usmg reclaimed wastewater for irrigation are
listed below:

1. Reclaimed wastewater may contain disease- caﬁﬁmg organisms and viruses. Skin contact
with reclaimed wastewater can result in various sﬁm*rashes and open wounds are
especially susceptible to infection:. Treat cuts with disinfectant immediately.

2. Workers are to keep their typhoid, I t}t:s and tetanus shct@gurrent and practice good
hygiene. No food or drink should be onsum Whlle working in the reclaimed water
irrigation area. Smoking is also prohi 1ted due to the possibility of hand to mouth
contamination. Wear boots, gloves, or other protective clothing to minimize direct
contact with reclaimed water.

3. Workers should wash thoroughly and, if possible, change their work clothing before
leavmg the facility. Wash thoroughly with a disinfectant soap before eating or smoking.
‘ water obtamed from faucets in the control building or brought from home.
A
4, Workers should ma%é sure that the area is clear of people that may get sprayed before




2.6

RECLAIMED WATER RUN-OFF CONTROL PLAN

The purpose of the Run-off control plan is to have in written form the exact procedures the site
personnel must follow in order to contain runoff and maintain safety in the event of an
emergency.

In the case of an emergency the site personnel are to complete the follow

N —

g steps:

Shut off the effluent line at the gate valve called out on the ite plans in each appendxx
. Call the Maintenance Personnel for the site where the rup-o ation is occurring and

COMMUNICATION PROCEDURES PAGES )

3. The Permittee shall notify the Division of Environmental Protection withins24 hours of

any diversion, bypass, spill, upset, overflow or release of treated or untr
other than that which is authorized by the discharge permit. Using the Reclaimed Water
Run-Off Reporting Sheet located in Section 6, the site personnel are to report the
following information. Y

Exact location and estimated amount ‘of disc
Flow path and bodies of water that the disch
The specific cause of the dlscharge

The preventive and/or corrective act;aons‘taken.

reached.

moaowy>

4, Itis IMPORTANT to remember that any contact with the effluent could be harmful to

laimed wastewater can result in various skin rashes, and open
ec1a11y susceptible to infection. Treat cuts with disinfectant

gjieep their typhoid, hepatitis and tetanus shots current and practlce

y No food or drink should be consumed while working in the

reclalmed water irrigation area. Smoking is also prohibited due to the possibility

of hand to mouth contamination. Wear boots, gloves, or other protective clothing
to minimize direct contact with reclaimed water.

C. Workers should wash thoroughly and, if possible, change from their work
clothing before leaving the facility. Wash thoroughly with a disinfectant soap
before eating or smoking. Drink only water obtained from the faucets in the
control building or brought from home.

D. Workers should make sure that the area is clear of people that may get sprayed
before running the irrigation system.



2.7

2.8

E. Report any problem to your supervisor that you feel could pose a risk.

CROSS CONNECTION CONTROL REQUIREMENT

Certification
Per NDEP WTS - 1A “General Design Criteria for Reclaimed Water Irrigation

Use,” (Appendix D) prior to approval of the discharge permit the Permittee must submit
their EMP to the water purveyor (TMWA or Washoe Depart ;’iéi%@f Water Resources)
for cross connection control certification.

The permittee must abide by TMWA’s or Washoe Coun epartment of Water
Resources’ engineering and construction standards, found in A%‘ dix D, for all new
construction sites.

A copy of the final Effluent Management Plan will be sent to TMWA andWashoe
County Department of Water Resources for their files.

s
Testing and Inspection

Annual testing and inspection of each site on the discharge permit shall be done to assure
that no cross connection had occurred.in the interim.

wm:x

. Backflow assembly test results will %suﬁ’mkﬁe@g%to TMWA.

Y i

Testing is not required for sites that do not contain potable water lines.

%%%
Backflow assembly testing will be perfon%% d per procedures defined by AWWA.

5. Site Inspections will be performed per guidelines established by AWWA

PUBLIC NOTIFICATION

The public shall be notified of the effluent reuse per NAC 445A.275.3 by warning signs stating “Caution
Reclaimed Water — Do Not Drink” in the example below. The signs will be posted on the edges of the
site identifying the area as a wastewater control facility.

- 10 -



Signs are to be placed at all cormners, gates and at 300 ft. intervals around the indicated areas. Other
suggestions for the public notification ge:

1. Once per yearfiotice in the£(jcal newspaper.




SECTION 3 - RECLAIMED WATER IRRIGATION

3.1 SITE LOCATION

The irrigation sites are in the City of Sparks and in unincorporated areas of the Spanish
Springs Valley. Refer to Figure 3.1A and Figure 3.1B for an overall vicinity map of the
Sparks East Reuse sites. Site-specific information is included in Appendices H through
P.

<

3.2  SOILS

Site-specific soils data is included in Appendices H through P for each reuse site.
s&{s‘»@:fﬂ“«‘mz >

r

3.3  IRRIGATION PLAN i
F

An irrigation plan for each reuse site is included i in fhe respectlvg appendix. Each site
will adopt a plan that minimizes the likelihood of pubhc contact with the effluent and
prevents effluent ponding or runoff. e

Adjustments will be made to the sprinkler heads as requlred ént ponding and

runoff. Potable water lines will be identified and adjustments made to assure proper
separation. Any exposed effluent distribution appurtenances will be posted and painted
purple to clearly indica @gé%ey are effluent fixtures. If ponding or line breaks should
occur they will be iﬁ?}kly 1dent1ﬁed and repaired.

3.4 IRRIGATION

Each reuse site has a mete al all effluent delivered to the site. A pressure reducing-
pressure sustaining valve 1sl\cated immediately upstream of the meter at all sites to
protect the irrigation system an aintain system pressure. The pressure- sustammg
feature is initially set at appro>§mately 60 psi for all sites and will be adjusted as
necessary as new users connect to the main pipeline. Refer to the respective appendices
for meter vault location and on-site irrigation system plans.

- 12 -
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3.5 IRRIGATION REQUIREMENTS

The expected irrigation requirements for all sites are tabulated in Appendix E and
detailed in the respective appendix.

3.6 EFFLUENT STORAGE

No effluent storage will occur at any of the reuse sites cov: 6d by this EMP.

3.7  ON-SITE EFFLUENT TREATMENT _ e N PN

3.8 NITROGEN BALANCE

Per NDEP WTS-1B: General Criteria for P‘repanng an Effluent Management Plan,
completion of a nitrogen balance is required if the total nitrogen in the effluent is greater
than 10 mg/l total nitrogen. The TMWRF éffluent, based on 2006 monitoring data,
averagedwm%ng& of total nitrogen. The average phosphorous during the year was 0.34
mg/L%:F igure 3.2 si’l .the effluent mtrogen and phosphorous data for 2006. The amount

ates the nutrients removed by a variety of grasses. For the reuse sites the
nitrogen supplied:by efﬂéeht will not satisfy the tuff grass nitrogen requirement and most
fine-grained soils bav a high adsorption capability for phosphorous. Phosphorous has
not been known to %ause adverse effects on crops nor is it known to cause adverse health

effects (EPA, 198 I? Thus high phosphorous in the soil should not be a problem.

Table 3.1 illu

- 15 -



Table 3.1 - Nutrient Uptake Rates (EPA, 1981& Pettygrove et.al., 1986)

Phosphiorous (kg/hasyr)

" [Nitrogen (kghasyr) TPotassium (kg/haryr)
Bentgrass - 170 --- —
Coastal 400-675 35-45 225
Bermudagrass
Kentucky bluegrass 200-270 45 200
Ryegrass 200-800 60-85 = 270-325
Tall Fescue 150-325 - 304 300
Hybrid Poplar 300-400 & . .
Douglas-fir 150-250 "F
plantation

Note: Multiply by 0.89 to obtain Ibs/acre.

Based on the amount of total nitrogen present in the TMWREF effluent, grass will easily
uptake the nitrogen and overloading the soil with nitrogen is unlikely. In fact, additional
fertilization will be necessary. Re-use site managers must monitor the amount of
fertilizer applied to achieve the proper nitrogen balance. Application rates that allow the

transport of nutrients beyond the active root zone will not be allowed.
e

o
i

3.9 WATER BALANCE °
s

As a requirement of the dlscl'%grge permlt,gj:he permittee must calculate the Consumptive
Use Balance for each month for.each site based upon the parameters listed in Appendix
One of WTS-1B. The annual application volume limit and monthly maximum limit shall
be determined from this balance. Refer to the completed NDEP Consumptive Use
Requirement Worksheet and Watér Requirement Design Worksheet in Appendix F.
Blank Consumptive Use Requiremerit worksheets are included in Section 6-Forms.

If the actual annual application volume or monthly maximum volume exceeds the
calculated annual application limit or monthly maximum limit, the Permittee shall
prepare a report which includes an evaluation of the application rates in the EMP, an
explanation of conditions (overseeding, reseeding, extraordinary weather conditions, etc.) -
which lead to the exceedance, and any planned changes the Permittee deems necessary.
This evaluation shall be submitted with the fourth quarter DMR’s.

- 16 -
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SECTION 4 - STAFF CONTACTS AND COMMUNICATION PROCEDURES

4.1 Emergency Phone Numbers & Contacts in the Event of a Spill or Discharge:

TMWRF
Randall Gray
TMWRF Manager In case of an emergency:
Truckee Meadows Water Reclamation Facility
P.O. Box 857 .
Sparks, Nevada 89432-0857 1) Refer to the Reclaimed
8500 Clean Water Way : : Water Run-Off Control
Reno, Nevada 89502 Plan on page

775-861-4102
rerav(@ci.sparks.nv.us

2) Then grounds personnel
are to contact Mike
Biselli and Chris
Nicholas immediately.

NDEP
Weekday:
Front Office
(775) 687-9418

L

Valerie King, Enforcement Branch Supervisor
(775) 687-9427

Diana Silsby, Enf
(775) 687-94

ement Officer

After Hours
1-888-331 6337

CITY ORSPARKS. ’ T
,,:;;g{‘*““Andrew Hn%el P.

ﬁ S ?Q\CIVII Engmeé‘%"ll

T Clty of Sparks
‘910§Roberta Lane. «:g
Mike Biselli Chris Nicholas
Maintenance Services Maintenance Supervisor
Manager City of Sparks
City of Sparks 431 Prater Way
431 Prater Way Sparks, NV 89432
Sparks, NV 89432 (775) 353-2366

(775) 353-2271

- 18 -



4.2

COMMUNICATIONS PROCEDURES

. The communication procedures between all parties involved is as follows:
1. The maintenance personnel are to report to their Maintenance Supervisor who is
listed in the staff contacts on page
2. The Maintenance Supervisor will then contact Mike Biselli, the Maintenance
Services Manager, who is listed in the staff contacts on page
3. Mike Biselli the Maintenance Service Manager will then contact:

a. The Water Pollution Control Bureau at the Nevada Department of
Environmental Protection who is listed under the staff contacts on page

Randall Gray the Truckee Meadows Water Reclamation Facility’s
Manager who is listed in the staff contacts on page

- 19 -



SECTION 5- DISCHARGE MONITORING REPORT (DMR)

52  MONITORING REQUIREMENTS

A. Water Inventory
1. Total effluent reuse flow (continuous monitoring using totalizer readings)
2. Balance of loss to evaporation and percolation

B. Nutrient Balance
1. Calculated annual nutrients applied from effluent (TMWRF)

2. Other nutrients (N & P) from fertilizer e

3. - Estimated nutrients removed by crop harvest. =~ .

4, Estimated annual nutrient balance in soil or iost to e'xcess 1rngat10n water
C. Effluent Test L

1. Fecal Coliform (weekly from TMWRE data) O,

2. Chlorine Residual (weekly from TMWRF data) i

3. Total Nitrogen (TMWRF) (weekly; annual calculation from TI\%{VRF data

4, Metals*

5. Calcium Sodium adsorption ratio*

* These tests are optional :
D. Soils Tests * .

1. pH * E N
2. Cation exchange capacity‘and
3. Electrical conductivity *

4, Metals * _
* These tests are optional

5.2 REPO

RTING M

The Penmttee (Ctt"y ‘af Sparks) shall submit quarterly Discharge Monitoring Reports
(DMR) to NDEP. The' City of Sparks is also responsible for the effluent quality as it
dlscharges from TMWRE and will coordinate the dissemination of the required data
necessary to complete the DMR. This will includle TMWRF fecal coliform data,
TMWRF @ﬁ?&ogen data, and recorded effluent flow meter data from the re-use site meter
vaults. A DM%%?{HI is included in Section 6.

The Permittee sh;%% calculate the Consumptive Use Balance for each month each site
‘based upon the parameters listed in Appendix One of WTS-1B (Appendix C and
Appendix F). The annual application volume limit shall be submitted with the 4™ Quarter
DMR. If the actual annual application volume or monthly volume exceeds the calculated
annual application limit or monthly maximum limit, the Permittee shall prepare a report
which includes an evaluation of the application rates in the EMP, an explanation of
conditions (over seeding, reseeding, extraordinary weather conditions, etc.) which lead to
the exceedance, and any planned changes the Permittee deems necessary. This
evaluation shall be submitted with the fourth quarter DMR.

- 20 -



SECTION 6- COMPLETE SET OF FORMS AN CHARTS FOR
REQUIRED INFORMATION




PERMITTEE NAME/ADDRESS (Include Facilty Neme/Location # Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEW (NPDES) Form Approved

DISCHARGE MONITORING REPORT (DMR) OMB No. 2040-0004
NAME
ADDRESS PERMIT NUMBER DISCHARGE NUMBER
MONITORING PERIOD
FACILITY ) YEAR MO DAY YEAR MO DAY
LOCATION . FROM . T0
. ) NOTE: Read instructions before
o ARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. _"nmo%mm:g SAMPLE
AVERAGE MAXIMUM vNITS MU AVERAGE MAXINUM virs | B | anarvas | TYPE
SAMPLE
“PERMT
REQUIREMENT -
SAMPLE
PERMIT
REQUIREMENT
SAMPLE
REQUIREMENT
SAMPLE
PERMIT X
REQUIREMENT
SAMPLE
— PERMT
REQUIREMENT |-
SAMPLE
FERMIT
__REQUIREMENT
SAMPLE
PERMIT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER e arvson i oo v By o e T e Brapared under oy dreckon o , TELEPHONE DATE
the informstion submitied. Beved on my inquiry of the porscn of persons who manage the wyetem, of hose
”ﬁggii .!ihug!gs!h%!?t:
[nformation, including the possibiitty of ine and imprisanment for knowing vialations. SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR ®o DAY
COMMENT AND EXPLANATION OF ANY VIOLATIONS (Refe all attachments hers)
EPA Form 3320-1 (Rev. 03-89) Previous editions may be used. , This is a 4-part form PAGE OF



Paperwork Reduction Act Notice

Public reporting burden for this collection of information is estimated to vary from arange of 10 hours as an average
per response for some minor facilities, to 110 hours as an average per response for some major facilities, with a
weighted average for major and minor facilities of 18 hours per response, including time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
collection of information. Send comments regarding the burden estimate or any other aspect of this collection of
information, including strategies for reducing this burden, to Chief, Information Policy Branch, PM-223, U.S.
Environmental Protection Agency, 401 M Street, SW, Washington, DC 20460; and to the Office of Information and
Regulatory Affairs, Office of Management and Budget, Washington, DC 20503.

General Instructions
1. If form has been partially completed by preprinting, disregard instructions directed at entry of that information
already preprinted.
2. Enter “Permittee Name/Mailing Address (and facility name/location, if different),” "Permit Number,” and
“Discharge Number” where indicated. (A separate form is required for each discharge.)
3. Enter dates beginning and ending “Monitoring Period” covered by form where indicated.
4. Enter each “Parameter” as specified in monitoring requirements of permit. N

5. Enter “Sample Measurement” data for each parameter under "Quantity" and "Quality” in units specified in
permit. “Average” is normally arithmetic average (geometric average for bacterial parameters) of all sample
measurements for each parameter obtained during “Monitoring Period"; “Maximum® and “Minimum® are
normally extreme high and low measurements obtained during “Monitoring Period.” (Note to municipals with
secondary treatment requirement. Enter 30-day average of sample measurements under “Average,” and enter
maximum 7-day average of sample measurements obtained during monitoring period under “Maximum.”)

Enter *Permit Requirement” for each parameter under “Quantity” and “Quality” as specified in permit.

7. Under*No Ex” enter number of sample measurements during monitoring period that exceed maximum (and/or
minimum or 7-day average as appropriate) permit requirement for each parameter. If none, enter “0.”

8. Enter*Frequency of Analysis” both as "Sample Measurement’ (actual frequency of sampling and analysis used
during monitoring period) and as “Permit Requirement” specified in permit. (e.g., Enter "Cont,” for continuous
monitoring, “1/7" for one day per week, “1/30" for one day per month, “1/90" for one day per quarter, etc.)

9. Enter"Sample Type’ both as "Sample Measurement (actual sample type used during monitoring period) and
as “Permit Requirement,” (e.g., Enter “Grab” for individual sample, “24HC" for 24-hour composite, “N/A” for
continuous monitoring, etc.)

10. Where violations of permit requirements are reported, attach a brief explanation to describe cause and
corrective actions taken, and reference each violation by date.

11. If *no discharge” occurs during monitoring period, enter “No Discharge” across form in place of data entry.

12. Enter “Name/Title of Principal Executive Officer” with “Signature of Principal Oﬂiéer of Authorized Agent,”
“Telephone Number,” and "Date” at bottom of form.

13. Mail signed Report to Office(s) by date(s) specified in permit. Retain copy for your records.
14. More detailed instructions for use of this Discharge Monitoring Report (DMR) form may be obtained from
Office(s) specified in permit.
Legal Notice

This report is required by law (33 U.S.C. 1318; 40 C.F.R. 125.27). Failure to report or failure to report truthfully can
result in civil penalties not to exceed $10,000 per day of violation; or in criminal penalties not to exceed $25,000
per day of violation, or by imprisonment for not more than one year, or by both.

EPA Form 3320-1 (Rev. 3/99)



WTS-1B: APPENDIX ONE

PLANT CONSUMPTIVE USE WORKSHEET

The consumptive use equation for determining the crop’s water requirement takes into account precipitation,
evapotranspiration, the efficiency of the irrigation system, and the salt tolerance of the plant species. The
salt tolerance of the plant species is used to calculate the leaching requirement (Lr) to remove excess salts
from the root zone. Excess salts within the soil cause the plant cells to expend more energy adjusting the
salt concentration within the plant tissues, and therefore, less energy is available for vigorous plant growth.
The hydraulic loading rate and the TDS to ECw conversion equation included below are derived from

Wastewater Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991), the equation for the
leaching requirement is from the Nevada Irrigation Guide, (USDA, Soil Conservation Service, 1981).

Lwg) = (ET-P) Lr= ECw
[E x (1-L1)] [(5 x ECe)-ECw]
where: .
Lw) = Allowable Hydraulic Loading Rate Based on Crop Water Needs (in/yr);
= Evapotranspiration Rate (in/yr);

P = Precipitation Rate (in/yr);
Lr = Leaching Requirement (%, expressed as a fraction);
E = Efficiency of Irrigation System (%, expressed as a fraction)

For example: 75% = 75/100 = 0.75; example efficiencies are included below;
ECe = Salinity Tolerance of Plant Crop (mmho/cm or dS/m)";
ECw = Salinity of Applied Effluent (mmho/cm); If TDS is supplied by the laboratory, see

conversion below; and
TDS = Average Total Dissolved Solids in Applied Effluent (mg/1).

“ET” - Evapotranspiration

Evapotranspiration is defined as the “loss of water from the soil both by evaporation and by transpiration
from the plants growing thereon” (Websters Dictionary, 1990). Since different plants transpire at different
rates, a crop coefficient (Kc) can be used to modify the potential ET for a particular area. Values for Kc
vary depending upon the geographical location of the crop, and the species grown. Ifa crop coefficient can
be determined, when multiplied by the potential ET rate, the result is a more accurate estimate of ET for an
irrigation site. The Division recommends that reusers contact local agriculture representatives identified in
Appendix Five for further crop-specific and regional information.



WTS-1B: Appendix One
Page 2

“E” - Irrigation Efficienc
The irrigation system efficiency is related to how effective the method is in delivering the irrigation water

equally to all parts of the crop. Example values for efficiency are®:

Sprinkler Application Efficiency || Surface Application Efficiency

Irrigation Type Irrigation Type

Solid Set Narrow Graded 0.65-0.85
Border (< 15" wide)

Portable Hand Move Wide Graded 0.65 - 0.85
Border (<100' wide)

Wheel Roll 0.70 - 0.80 Level Border 0.75-0.90

Center Pivot or Straight or Graded 0.70 - 0.85

Traveling Lateral Contour Furrows

Traveling Gun Drip 0.70-0.85

“ECe” - Salinity Tolerance of Plant Crop
The plant salt tolerance is crop-specific, and can be obtained from the local Extension Service, literature, or

other reputable sources. The low end of the range identifies the ECe value which would result in a 0%
reduction of crop yield, The upper end of the range identifies the ECe value which could result in a 25%
reduction of crop yield®.

Example ECe’s:
Annual Ryegrass® = 3 to 6 mmho/cm or dS/m
Perennial Ryegrass®® = 5.6 to 8.9 mmho/cm or dS/m
Bermudagrass™ = 6.9 to 10.8 mmho/cm or dS/m
Tall Fescue®® = 3.9 to 8.6 mmho/cm or dS/m
Alfalfa® = 2.0 to 5.4 mmho/cm or dS/m

“ECw” - Salinity of Applied Effluent
Direct measurement of ECw is typically preferred. However, if the laboratory has supplied the reuser witha

concentration of TDS, an approximate conversion®® is ECw = TDS + 640. This conversion is considered
accurate within 10%. The value for ECw or TDS is obtained from the treatment plant supplying the
effluent. For site design, an average value can be used. For completion of the required annual balance
report, the actual analytical results from Discharge Monitoring Reports should be used.

“) For clairty in this document, the unit for electrical conductivity (EC) is expressed as mmho/cm. However, EC can also
be expressed in decisiemens per meter, dS/m.
1 mmho/cm = 1 dS/m

@ Wastewater Reuse for Golf Course Irrigation, US Golf Association, 1994.
@ Nevada Irrigation Guide, USDA Soil Conservation Service, 1981.
@ Wastewater Engineering: Treatment. Disposal, and Reuse, (Metcalf and Eddy, 1991)



Worksheet 1-A

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page of . Crop Type =
Lwy = (ET-P) ; Lr= ECw ; ECw =~ TDS+640
[E x (1-Ln)] [(5 x ECe)-ECw]

(A)  Annual Evapotranspiration (ET, in/yr) =
(Multiply by Crop Coefficient (Kc) if value is known)

(B)  Annual Precipitation (P, in/yr) =
© @A)-®B)-= (infyr)

(D)  Salinity of Applied Effluent (ECw, mmho/cm) ot = (TDS, mg/l) + 640 =
(Indicate which method was used to determine ECw, Direct Measurement or Approximation by Calculation.)

(E) Salinity Tolerance of Plant Crop (ECe, mmho/cm) =

F) 5xE=__"  (mmho/cm)

G ©-0)= (mmho/cm)

(H)  Leaching Requirement (Lr, %, expressed as a fraction) = (D) + (G) =

®» 1-MtH=____

@)) Efficiency of Irrigation System (E, %, expressed as a fraction) =
K DxOH=

L) (©=+E)=Lwg= (inches/year)

If the water use rate calculated in (“L”) above is the lowest application volume calculated between the
annual Consumptive Use Limit (This Worksheet) and the Nitrogen Limit (Worksheet 2-A), then fill out
Worksheet 1-B to estimate the planned maximum daily flow for the site.



Worksheet 1-B

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Crop Type =

Page of
LW(C) = (ET-P)
[E x (1-Lr)]

Monthly values for evapotranspiration are dependent on the crop type and regional area of the site, as well
as the crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be
obtained from the local extension service, literature, or other reputable source. Please see the explanation in

Lr=

ECw

[(5 x ECe)-ECw]

; ECw=TDS+640

the “WTS-1B: Appendix One” text for futher discussion of crop coefficients.

To calculate the monthly value for Lw(), perform the calculation for each month as outlined in Worksheet 1-
A, and input the result in the table below. Since this form is crop-specific, a value of zero is acceptable

when the crop is not in season; however, use of a zero should be explained.

Million Gals/Mo = Lw, in/mo x

ac + 12 in/ft x 43,560 ft*/ac x 7.481 gals/ft® + 1,000,000
(Enter and use the number of acres for the crop type being irrigated)

MGD (Million gallons/day) = M Gallons/mo + Days/mo

Month | Days/Mo ET P Lw,) M Gals/Mo MGD
(in/mo) (in/mo) (in/mo)
Jan 31
Feb 28
Mar 31
Apr 30
May 31
Jun 30
Jul 31
Aug 31
Sep 30
Oct 31
Nov 30
Dec 31
Totals (in/yr): sl v et o 1




Month & Year: /

SITE

IRRIGATION LOG

Sheet No.___of

DATE & TIME

METER Q (zpm)

Totalizer Reading

Total Gallons




Reclaimed Water Run-Off Reporting Sheet

Date and Time of Discharge: / / -

, DD MM YR TIME
Location of Discharge: :

Estimated Amount of Discharge:

Flow Path of Discharge:

Bodies of Water Discharge Reached:

Cause of Discharge:

Corrective Actions Taken:

Preventative Actions Taken to Prevent Future Discharge:




REFERENCES

EPA Process Design Manual, 1981. Land Treatment of Municipal Wastewater.

FEMA, 1994. Flood insurance Rate Maps, Washoe County.

Pettygrove, G. Stewart and Asano, Takashi, 1986. Irrigation with Reclaimed Municipal
Wastewater.

U.S. Department of Agriculture, Soil Conservation Service, 1983. Soil Survey of
Washoe County, Nevada, South Part.
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APPENDIX A- TMWRF NDEP DISCHARGE PERMIT
CITY OF SPARKS EAST NDEP DISCHARGE PERMIT:

Pagni Ranch Park
Woodtrail Park
D’Andrea HOA

Rail City

TEC Equipment, INC.
Cooper Canyon

Pelican Park
Stonebrook

Spanish Springs Nursery
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APPENDIX B- NDEP WTS-1A: GENERAL DESGIN CRITERIA FOR
RECLAIMED WATER IRRIGATION USE
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DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL PROTECTION
- BUREAU OF WATER POLLUTION CONTROL

Carson City Office
901 South Stewart Street, Suite 4001
CARSON CITY, NEVADA 89701
(775) 687-4670

WEB: www.ndep.gov

WTS-1A: GENERAL DESIGN CRITERIA FOR RECLAIMED WATER IRRIGATION USE

GENERAL NOTES:

The Nevada Division of Environmental Protection (NDEP) must be contacted whenever the use of reclaimed
water is planned in order to determine the appropriate discharge permit and assist the applicant in preparing -
the design submittal to the Division. :

Also, the Nevada Division of Water Resources (775) 687-4380 must be notified of the plan to use reclaimed
water in order to address requirements for secondary water rights. The Nevada State Health Division (775)
687-9521 should be consulted to ensure the use of reclaimed water is consistent with all water supply
protection requirements. Finally, please be aware that the local government and water purveyor may have
rules on reclaimed water usage and should be consulted.

GUIDANCE INTRODUCTION:

Pursuant to NAC 445A.275, the Nevada Division of Environmental Protection (NDEP) must issue a discharge
_ perm1t for the use of reclaimed water. Prior to issuing this permit, the Division must conduct a complete
review of the plans for the reclaimed water use project. The NDEP requires that the plans be prepared and
stamped by a qualified Nevada Registered Professional Engineer. This document was created to assist the
“applicant in preparing and submitting the required plans.

Content of each individual submittal will vary based on the proposed type of reclaimed water use, so not all
items listed in this guidance will apply to a given site. This guidance was organized to cover only existing
usages of reclaimed water for irrigation in Nevada. Items that the Division deems a requlrement are so
marked in the document and items that are simply recommendations are so marked.

Information on any guidance referenced in WTS-1A may be gathered by contacting the Division either by
phone or the Internet. This document does not replace best professional judgement in reuse system design
and site management. The Division reserves the right to require further supplemental information as needed.

Past guidance documents for reclaimed water use (WTS-1, WTS-9, and the outline format), are now
effectively replaced by this guidance and WTS- 1B (General Criteria for Preparing an Effluent Management
Plan) This guidance is considered a living document, and revisions may be made in the future as changes in
reclaimed water permitting dictate.
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KEYWORDS

AIR GAP:  Generally, the safest method of back flow prevention control. For this document, it is
defined to be an unobstructed vertical distance through the free atmosphere between the
lowest openings from any pipe conveying potable water to the flood level rim of any
container with treated effluent. The Uniform Plumbing Code details the requirements for
Air Gaps and enforcement is the role of the local water purveyor and/or health department.

BUFFER ZONE: :
NAC 445A.2742, 2756 defines a buffer zone..

DMR: Discharge Monitoring Report. A table-formatted report where results ﬁ'om permit
analytlcal requirements are recorded for submittal to the NDEP.

FECAL COLIFORM: ' :
Bacteria from the feces of mammals that are used as indicators of pathogenic organisms.

RECLAIMED WATER:
Domestic Wastewater that has been treated to secondary treatment standards and
disinfected to levels necessary (per NAC 445a.276) for the chosen method of reuse. Other
terms for this water include Treated Effluent, Reuse Water, and Recycled Water.

SAR: Sodium adsorption Ratio, a ratio determmed from the concentration (mllhequlvalents/llter)
of sodium, calcium, and magnesium in water. It is used as an indicator of potential soil
‘problems.

SAR = .Na
[(Ca + Mg)/z]”’

A modification of this ratio, termed the adjusted SAR, considers the changes in calcium
solubility in soil water. The procedure for determining this ratio is listed in Wastewater

Engineering Treatment, Disposal and Reuse. 1991.

SOIL LEACHING:
Irrigation practice of applying water to soils in an effort to drive salts beyond the crop root
zone. Function of crop salinity tolerance and salt level in irrigation water.

SPRAY IRRIGATION:
Spray irrigation is subdmded into solid set (golf courses, parks etc.), move-stop (wheel
lines), and constant move (center pivot) systems. _

SURFACE IRRIGATION:

Surface irrigation is subdivided into flood irrigation and dnp irrigation. Additionally, flood
irrigation is further subdivided into ridge/furrow systems and graded borders.

Page iii
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SITE CHARACTERIZATiON DATA

REQUIREMENTS:

A.

B.

D.

Maps for Site(s)

1. General location map for the proposed reclaimed water use area that shows any surrounding water -
courses, all wells or springs on site and within 250 feet of the site boundary. In addition, show any
dwelling units on or within 1000 feet of the site. ,

2. Topographic site map depicting the boundaries of the reuse site(s). The elevation contour intervals
should be at least every five feet. All drainage’s within and around the site shall be presented on this
map. Also, seismic zone information should be provided, if applicable and available.

3. A 100-year flood zone map of the site.

Ground Water Information

The groundwater flow direction, gradient, depth below ground surface, and static water level elevation

shall be presented from published data or sampling data for the proposed reuse site. Additionally, water
quality data that has been collected from wells at or near the site shall be submitted.

Soils Data
Soils data to be included in the submittal include soil classifications, infiltration rates, and general soil

chemistry as it relates to plant growth. Soil maps from the NRCS (Natural Resource Conservation
Service) are a typical source for this type of information.

Plant Survey

Provide a list of current vegetation growing at the site.

RECOMMENDATIONS:

E.

F.

Boring Logs

The recommended average is one boring per two acres, with a minimum of two logs, and a maximum of
five logs for the site. The depth investigated should range from land surface to the groundwater table, or
to a predetermined level based on NDEP consultation. A qualified professional should prepare the logs.
The logs should detail, at a minimum, the presence of confining layers, highly pervious stratum,
fractured bedrock, and depth to groundwater. '

Soil Test Pits




WTS-1A
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Exploratory soil test pit data from surface to a depth of five feet (minimum of two per site).
Items to examine include:

Soils Texture - NRCS nomenclature

Soil Gradation

‘Hardpan, bedrock, or other aquacludes

Gravel lenses, soil mottling

Soil Chemistry ( pH, EC, Cation Exchange Capacity, ESP, SAR, Boron, SOdlle and Nitrogen).

i

G. Infiltration Tests

Soil infiltration rates determined from field tests. Pilot scale infiltration basin tests are recommended for
determining representative values. The EPA Manual “Land Treatment of Municipal Wastewater”
provides the procedure for this test. Appendix Six includes the reference citation for the Manual.
Standard percolation tests are also acceptable.

PLANT CHARACTERISTICS

REQUIREMENTS:

A. Plant Information to provide for each plant species:"

Evapotranspiration Rate (ET);

Annual Nitrogen Uptake (pounds per acre per year);
Salinity tolerance;

Required rooting depth; and

Growing season for the region.

S

: See Appendix Six for references on determining these requirements -

RECOMMENDATIONS:

B. Plant information that is recommended for each plant species:

Harvesting requirements;

Product Demand (economic benefit of crop);
Special nutrient needs, sensitivities;

Trace Inorganic demands, sensitivities; and
Freeze/drought tolerance.

il

RECLAIMED WATER QUALITY



WTS-1A
Page 4 of 10

REQUIREMENTS:

A. Reclaimed Water (LILHW Data to Provide

1. BOD and TSS.
Reuse water must meet secondary treatment standards (NAC 445A.275.2). This is 30 mg/l BODs
and 30 mg/l TSS, unless specifically exempt for “treatment equivalent to secondary treatment”. -
Please consult the Division for anticipated permit limits.

2. Fecal Coliform or Total Coliform
Limits on Fecal Coliform and Total Coliform levels are based on the method of irrigation and site
buffer zones as described in NAC 445A.275-280.  (Refer to Appendix Seven and specific guidance
sections for more details). ' ‘

3. Nitrogen Speciation

Nitrogen concentrations and nitrogen forms (Ammonia, nitrate, organic) in the reclaimed water.

RECOMMENDATIONS:

B. Reclaimed Water Quality Data that the Division recommends be evalu_ated

1. Metals

Examine the concentrations of metals in the reclaifhcd water that may be présent. Certain metals
will inhibit plant growth and may also pose a risk to ground water quality if leached.

2. Sodium Adsorption Ratio
Check the SAR or Adjusted SAR of the reclaimed water.
3. Significant Inorganics

Electrical Conductivity, pH, Sodium, Chloride, Boron, Phosphorus, TDS, and other pertinent
~ inorganics as related to plant growth should be evaluated. :

DETERMINING THE IRRIGATION BUDGETS

REQUIREMENTS:
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. A. The NDEP requires that the applicant conduct three distinct irrigation balances for the reuse site during
the planning phase. The first two balances, for the plant consumptive use needs and the nitrogen
loading limit, are prepared to determine the optimal reclaimed water application rate for the plant(s)
per the chosen method of irrigation and yet still be protective of ground water quality.. The third = -
evaluation considers the effect of soil permeability at the site, and is used for design purposes to help
ensure that the site is appropriate for reclaimed water irrigation, and ponding and run-off will not occur.

Depending upon site-specific factors, such as the reclaimed water nitrogen content and the crop’s
nitrogen uptake rate, one of the two balances (nitrogen loading or consumptive-use) will govern for
groundwater protection. Since these are best design estimates of safe application rates, the Division’s
reuse discharge permit instructs the user to prepare annual reports detailing the reasons (crop
management goals, changes in turf management, seasonal weather differences, etc.) for exceeding the
optimal application rate during any given year. ' S

Example worksheets are included in Appendices One through Three. The first worksheet (1-A, 2-A,
and 3-A) in each appendix is a general annual overview sheet and can be used to estimate the optimal
reclaimed water application volume to determine the limiting use rate. The second worksheet in each
appendix (1-B, 2-B, and 3-B) is a breakdown of monthly reclaimed water application rates and can be
used for initial design, irrigation planning, and annual reporting. Use of these worksheets as an ongoing
management tool would allow the applicant to track and compare design and actual usage rates
throughout the year. S _ -

‘ When preparing the annual balance report, the third worksheet in the nitrogen evaluation section
(Worksheet 2-C) incorporates the addition of commercial fertilizer. This promotes additional awareness
and provides general guidance to the user on the necessary adjustments in chemical fertilization
practices when using reclaimed water containing nitrogen.

If moré than one cfop type is used at the site, the crop fxitrogen uptake rates and salinity tolerances will
vary. Therefore, separate worksheets should be completed for each crop area, and the total reclaimed
water usage for the site would be the sum of the usage rates for each crop.

@ ~ IRRIGATION SYSTEM DESIGN
General Design Items for All Systems
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. Flow Rate Recording
Requirement: Method of flow rate measurement for the site(s). If flow meters are used, the meter
placement should be such to allow access for reading and servicing. Plans for reclaimed water

screening and/or filtering for accurate recording of flow should be evaluated.

. Storm water Run-on and Run-off Controls

1. Requirement: Plans for routing Storm water run-on around, or through, the site shall be
provided. Typical run-off controls include conveyance ditches and perimeter berms. The 25-
year, 24-hour storm event shall be used in these designs; and . -

2. Requirement: Storage reservoirs must contain, without release, the precipitation that falls within
the reservoir boundaries for the 25-year, 24-hour storm event at the site. Also, the reservoir must
withstand, without release of reclaimed water (from structural damage of berms, etc.), the run-off
generated from the 100-year, 24-hour storm event at the site. ' If run-on will impact exterior
‘berms, a method of erosion control shall be implemented. -

. Storage Reservoirs

1. Requirement: WTS-37 “Guidance Document for Design of Wastewater Detention Basins”
shall be used as the general guidance for the design of the reservoir (pond). Water balances shall
be developed for each systems specific requirements (winter storage, etc.).

The NDEP will evaluate the risk to ground water at the site in determining reservoir lining
criteria (such as liner thickness and permeability). " ‘

2. Recommendation: For reclaimed water use sites where this reuse system is the sole discharge
method for a community’s reclaimed water, a minimum of four days of storage volume should
be available in reservoirs for periods when the reuse irrigation system is not operating. Storage
time is intended to allow time for system repairs.

3. Recommendation: In designing a storage reservoir, special focus should be given to algae
control, filtering outake water, and odor control devices.

. Notification Signage and Public Access Controls

1. Requirement: Reuse areas shall have appropriate notification signs that clearly state that treated
effluent is in use, and to avoid body contact with spray. (NAC 445A.2752). These signs shall be
placed along each side of the reuse area at points of public access (such as gates) and at least
every 300 feet along a fence line or border, unless otherwise approved by the Division. See
Appendix Five for sign examples. Signs should be bi-lingual, english and spanish (or other
applicable language), for areas where workers and the public may not speak english.

2. Requirement: All ponds containing effluent must be posted with notification signs stating
treated effluent is in storage. Signs should be bi-lingual, english and spanish (or other applicable ‘
language), for areas where workers and the public may not speak english.
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3. Recommendation: A continuous fence around the area of reuse is recommended in sites
requiring a buffer zone and control of public access during reuse. Buffer zone requirements are
defined in NAC 445A.2756. :

4. Recommendation: In the case of nighttime irrigation at areas with the potentlal for pubhc
access at night, signs should be 1llummated if possible.

. .Subsurface Drainage , if applicable, these are requirements

If the reuse opeération requires subsurface drama.ge the plans for the drain need to be prepared and
submitted to this office. Discharge options for the subsurface drainage will be dependent on its
quality and its final disposition. This may require coordination with the reuse permit writer.

. Reclaimed water disinfection at reuse site; if applicable to meet permit limits, these are

muirements

Design Drawings of the disinfection system, including’ system redundancy
Design calculations for the dosing, contact tlme and other related factors
Chemical storage plan

Spill containment plan

Operation and Maintenance Manual

NELON e~

. Filtration um"r_.l if agglicable to meet xrmit limits, these are rﬂuirements

Design Drawings for the filter system, including system redundancy. -
Design calculations for the filter sizing, pumps, and backwash cycle:
Plan for backwash disposal.

Chemical storage plan.

Spill containment plan.

bl o e

. Weather Station at site, if applicable, these are requirements

1. Location for the weather station shall be depicted on the site map. .
2. Description of the operational features of the station, including the station wind speed recorder,
" precipitation, and ET system.

Cross-gonnection Certiﬁcatio :

Requlrement Documentation shall be provided that notification has been made to the local water
purveyor and the local health agency of the permittee’s intent to use reclaimed water. This
documentation shall describe the plan for complying wrth cross-connection control requirements of
the local water purveyor.
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IRRIGATION SYSTEM DESIGN | @
Spray Irrigation Design Submittal Items

REQUIREMENTS:
A. Buffer Zones
1. Delineating the Zone(s)

Delineate the required buffer zones for the reuse site and how the public will be kept from
encroaching into these zones. Buffer zones are a function of the reclaimed water quality and
public access controls. . NAC 445A. 2756-2771 defines the size of the zone requlred The
regulation is included in Appendix Seven.

2. Controlling Aerosol Drift

For sites with buffer zone requirements, aerosol drift must be controlled to prevent the carryover
of aerosols outside of sites buffer zones (NAC 445A.2754). In order to assess the risk of
public contact with wind blown aerosol, the prevallmg wind direction shall be presented on the
site plan. A typical method of controlling aerosol drift involves the use of a weather station
with an anemometer which is automated to cease irrigation at target wind speeds.

- B. Reuse Water Application Plans - ' .

Detailed plans of the irrigation system layout on the reuse site shall be provided. Items to depict are;
the location of control valves, drain valves, blow-off valves, air-gaps, flow meters, pumps, and other
related items. Detail drawings shall be provided for control valves, pumps, air gaps, flow meters,
and other related items. '

C. Irrigation Pump System(s)

Design plans for the reclaimed water pump station(s) shall be presented. Relevant items include:
1. Alarm Systems, level sensors, reduhdancy, spill containment, and back-up power; ..

2. If potable water is used for seal water, the local water purveyor and/or health authority shall be
consulted to examine back flow prevention controls; and

3. Permanent wording stating that reclaimed water is being used should be placed on visible
sections of the pump station(s) such as name plates, meters, and valves. This wording should be
bi-lingual in areas where the workers do not all speak enghsh Purple color coding of piping and
ancillaries with arrows showing flow direction on the piping.
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D. Reclaimed Water Run-off _Prevention

In the event of a line break from the irrigation system, surface flow must be prevented from
discharging off the site. The design for the surface flow containment system must be based on a
conservative estimate of the volume of water from a significant system failure. Some acceptable
options are containment berms and collection ditches with conveyance to impoundments.

. Cross connection control and Potable Water Protection

The guidelines for separation between reclaimed water and potable water lines that are required by
the goveming health department and/or local water purveyor shall be followed. - The Division
requires that the reuser provide documentation that the governing health authority has approved the
plan(s) for cross connection controls and backflow prevention.

RECOMMENDATIONS:

F. American Water Works Association Guidelines - .

As guidance, the Division recommends the following from the American Water Works Association
with regards to irrigation system installation:

1. Purple color for all piping, risers, valve controllers, and valve box covers. In lieu of this, other
approved methods or marking, such as purple marking tape over the entire pipe length, could be
used. Permanent wording stating that treated effluent is being used should be stenciled on all

valve box covers, reclaimed water pipe, and other ancillaries. NOTE: Other identification plans,

provided that they meet the objectives of preventing cross connection, misidentification and
rmsunderstandmg of piping systems could be used;

2. Prohibiting hose ble on the treated effluent system;

3. Quick coupler fittings should be such that interconnection eannot be made between potable and
reclaimed water systems; '

4 At crossmgs with potable llnes the appllcable rules dictated by the govemmg health authority

must be followed
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RECOMMENDATIONS CONTHVUEb:

G. Drain Valves

Drain valves should be located at low points on the distribution system to allow reuse water line

draining for maintenance and seasonal shut-down of the system Drain water should be infiltrated

on-51te

H. Filter Screens

Filter screens or strainers should be installed on the delivery- system to prevent sprinkler cloggmg
from algae or other partlculates that may be a problem. .

I. Piping PI‘OtCCthl’l

Plastic piping should be protected from sunlight. Openings, such as risers, that may allow rodents to

nest should be covered.

IRRIGATION SYSTEM DESIGN
Surface (Flood and Drip) Irrigation Design Submittal Itelns

REQUIREMENTS:
A. Flood Irrigation Design Items

B.

1.

Field Grading.

The reuse field should be leveled to allow for smooth and even distribution of water over the
field. The slope of the grade is dependent on the type of flood irrigation. Graded border
irrigation should be conducted on relatlvely ﬂat lands. Rldge and furrow irrigation should be
sloped, around 2%-5%.

Method of reuse water application.

The design plans for reuse water application to the field should be presented. Some common

dosing plans include lined ditches with slide gates, slotted pipe, and ridge and furrow systems.

The design should focus on even distribution of effluent over the site. Erosion controls at the
discharge locations should be incorporated in the design.

Tailwater recovery system design.

Design plans for tailwater containment and return systems should be presented. Sizing of the
tailwater system must be based on conservative estimates of the volume of tailwater.

Drip Irrigation Design Items
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. 1. System Layout

The design plans for reuse water application to the site Should be p}esented This includes the
layout for the dxstnbutxon lines, emitter zones, control valves, and design application rates. Itis
critical that the pressure limits for the distribution system not be exceeded

RECOMMENDATIONS:
2. Clog Prevention

Design plans for screenmg particulate matter, to prevent cloggmg the emltters, is recommended
by the Division.

GROUNDWATER MONITORING

Generally, at least one well located up gradient of the reuse - site and two wells located down gradlent of the
site are required. If the permit requires groundwater monitoring, proposed monitoring well locations are to
be presented on the required site map. The proposed well sites and construction design must receive
approval from NDEP prior to installation, : : : ~

. NDEP’s WTS-4 “Guidance Document for Monitoring Well Siting” shall be used for the well ‘smng and
design process. The Nevada Division of Water Resources must be contacted for necessary permits and any
additional des1gn requirements.

The purpose of the monitoring wells are to demonstrate that the use of reclaimed water does not cause the
degradation (exceedance of State Drinking Water Standards) of existing or potential underground sources of.
drinking water. They are recommended where there is a potential for pollutants to be carried into waters of -
the state by any means. (NRS 445A.490.3., NRS 445A.465.3) :
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PLANT CONSUMPTIVE USE WORKSHEET

The consumptive use equation for determining the crop’s water requlrement takes into account prec1p1tat10n _
evapotranspiration, the efﬁc1ency of the irrigation system, and the salt tolerance of plant species. . The salt
tolerance of the plant species is used to calculate the leaching requirement (Lr) to remove excess salts from the
root zone. Excess salts within the soil cause the plant cells to expend more energy adjusting the salt
concentration within the plant tissues, and therefore, less energy is available for vigorous plant growth. The
hydraulic loading rate and the TDS to ECw conversion equation included below are derived from Wastewater

Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991), the equation for the leaching
requirement is from the Nevada Irrigation Guide, (USDA, Soil Conservation Service, 1981).

Lwg = (ET-P) Lr= ECw
[Ex(1-Lr)] - [(5 x ECe)-ECw]
where:
Lw) = Allowable Hydraulic Loading Rate Based on Crop Water Needs (in/yr);
ET = Evapotranspiration Rate (in/yr);
P = Precipitation Rate (in/yr);
Lr = Leaching Requirement (%, expressed as a fraction);
E = Efficiency of Irrigation System (%, expressed as a fraction)
‘ ‘For example: 75% = 75/100 = 0.75; example efficiencies are included below,
ECe = Salinity Tolerance of Plant Crop (mmho/cm or dS/m)™";
ECw = Salinity of Applied Effluent (mmho/cm); If TDS is supplied by the laboratory, see conversion
~ below; and -
TDS = Average Total Dissolved Solids in Applied Effluent (mg/l).

“ET” - Evapotranspiration

Evapotransplration is defined as the “loss of water from the soil both by evaporation and by transpiration from
the plants growing thereon” (Websters Dictionary, 1990). Since different plants transpire at different rates, a
crop coefficient (Kc) can be used to modify the potentlal ET for a particular area. Values for Kc vary depending
upon the geographical location of the crop, and the species grown. Ifa crop coefficient can be determined, when
multiplied by the potential ET rate, the result is a more accurate estimate of ET for an irrigation site. The
Division recommends that reusers contact local agriculture representatives identified in Appendix Six for further
crop-specific and regional information.
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“E” - Irrigation Efficiency
The irrigation system efficiency is related to how effective the method is in delivering the irrigation water
equally to all parts of the crop Example values for efficiency are®:

Sprinkler Application Efficiency | Surface Application Efficiency

Irrlgatlon Type Irrlgatlon Type

Solid Set Narrow Graded 0.65 - 0 85
Border (< 15' wide)

Portable Hand Move Wide Graded 0.65-0.85
Border (<100’ wide) ’

Wheel Roll 0.70 - 0.80 Level Border 0.75 - 0.90

Center Pivot or Straight or Graded 0.70- 0.85

Traveling Lateral Contour Furrows _ :

Traveling Gun Drip - ’ 0.70 - 0.85

“ECe” - Salinity Tolerance of Plant Crop

The plant salt tolerance is crop-specific, and can be obtained from the local Extension Service, literature, or other
reputable sources. The low end of the range identifies the ECe value which would result in a 0% reduction of
crop ?’leld The upper end of the range identifies the ECe value which could result in a 25% reduction of crop
yield®

Example ECe’s:

Annual Ryegrass® = 3 to 6 mmho/cm or dS/m
Perennial Rye;mss(2 4 = 5.6 to 8.9 mmho/cm or dS/m
Bermudagras: = 6.9 to 10.8 mmho/cm or dS/m
Tall Fescue(2’4’ = 3.9 to 8.6 mmho/cm or dS/m
Alfalfa®¥ =

2.0 to 5.4 mmho/cm or dS/m

“ECw” - Salinity of Applied Effluent

Direct measurement of ECw is typically preferred. However, if the laboratory has supplied the reuser with a
concentration of TDS, an approximate conversion® is ECw = TDS + 640. This conversion is considered
accurate within 10%. The value for ECw or TDS is obtained from the treatment plant supplying the effluent.
For site design, an average value can be used. For completion of the required annual balance report, the actual
analytical results from Discharge Monitoring Reports should be used.

® For clarity in this document, the unit for electrical conductivity (EC) is expressed as mmho/cm. However, EC can also be
expressed in decisiemens per meter, dS/m.
'l mmho/cm =1 dS/m

@ Wastewater Reuse for Golf Course Irrigation, US Golif Association, 1994.

@) Nevada [rrigation Guide, USDA Soil Conservation Service, 1981.

@ Wastewater Engineering; Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991)




Worksheet 1-A

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page of Crop Type =
Lwg=___(ET-P) ; Lr= __ECw 5 ECw=~ TDS+640
[Ex(-Ln] [(5 x ECe)-ECw] | |

(A)  Annual Evapdtranspiration (ET, in/yr) =
(Multiply by Crop Coefficient (Kc) if value is known)

B) * Annual Precipitation (P, in/yr) =
© @A-B-= (infyr)

(D)  Salinity of Applied Effluent (ECw, mmho/cm) or =~ (TDS, mg/1) + 640 =
(Indicate which method was used to determine ECw, Direct Measurement or Approximation by Calculation.)

(E)  Salinity Tolerance of Plant Crop (ECe, mmho/cm) =

) 5x(E)= (mmho/cm)

G) E-D)= (mmho/cm) .

(H)  Leaching Requirement (Lr, %, expressed as a fraction) = (D) + (G) =

o o=
€)] Efficiency of Irrigation System (E, %, expressed as a fraction) =
K OxM=___ . ' '
L O+EK=Lwgy= (inches/year)

If the Water Use Rate calculated in (“L”) above is the lowest appiication volume calculated for the annual
Consumptive Use Limit (This Worksheet), the Nitrogen Limit (Worksheet 2-A) or the Permeability Limit
(Works_heet 3-A), then fill out Worksheet 1-B to estimate the planned maximum daily flow for the site.




Worksheet 1-B

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page _of Crop Type =
Lwiy = (ET-P) ; Lr= ECw ; ECw = TDS+640
[Ex(1-Lr)] [(5 x ECe)-ECw]

Monthly values for evapotranspiration are dependent on the crop type and regional area of the site, as well as the
crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be obtained from
the local extension service, literature, or other reputable source. Please see the explanation in the “WTS-1A:
Appendix One” text for further discussion of crop coefficients.

To calculate the monthly value for Lw, perform the calculation for each month as outlined in Worksheet 1-A,
and input the result in the table below. Since this form is crop-specific, a value of zero is acceptable when the
crop is not in season; however, use of a zero should be explained. '

Million Gals/Mo = Lw, in/mo x ac + 12 in/ft x 43,560 ft¥/ac x 7.481 gals/ft® + 1,000,000
(Enter and use the number of acres for the crop type being irrigated)

MGD (Million gallons/day) = M Gallons/mo + Days/mo

Month | Days’Mo | ~ ET P Lw( M Gals/Mo MGD
. : (in/mo) (in/mo) (in/mo) A :

Jan : 31 - ' '

Feb 28

Mar 31

Apr 30

May 31

Jun 30

Jul 31

Aug 31

Sep 30

Ot | 31

Nov 30

Dec 31 |
 Touals nfy) el s et n worknet 1
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NITROGEN LOADING LIMIT WORKSHEET

The nitrogen loading equation takes into account precipitation, evapotranspiration, plant nitrogen uptake,
nitrogen content of the applied effluent, and allowable percolate nitrogen concentration. The equation

included below is from Wastewater Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991)

Lwg) = __[(Cp, mg/) x (P-ET, infyr)] + Ib/acre-yr) x (4.4
' [(1-) x (Cn, mg/1)] - (Cp, mg/l)

where: '
Lwu) = Allowable Hydraulic Loading Rate Based on Nitrogen Loading rate (in/yr);

Cp = Total Nitrogen Concentration in Percolating Water (mg/1); :

ET = Evapotranspiration Rate (in/yr);

P = Precipitation Rate (in/yr);

U = Nitrogen Uptake Rate by Crop (Ib/acre-yr);

4.4 = Combined Conversion Factor;

Cn = Total Nitrogen Concentration in Applied Wastewater (mg/I); and

f = Fraction of Applied Total Nitrogen Removed by Denitrification and Volatilization.

“Cp” - Nitrogen in Percolating Water : . ‘
A conservative value for Total N in the water that percolates past the root zone (Cp) is 7 mg/l, which is the

first “red flag” value for Nitrate as N in monitoring well samples. Setting the Cp limit at a constant value -
aids in obtaining an hydraulic nitrogen loading rate (Lwg)) which should be protective of groundwater
resources. The drinking water standard for Nitrate as N is 10 mg/l, which would be the maximum allowable
value for Cp. :

“ET” - Evapotranspiration

Evapotranspiration is defined as the “loss of water from the soil both by evaporation and by transpiration
from the plants growing thereon” (Websters Dictionary, 1990). Since different plants transpire at different
rates, a crop coefficient (Kc) can be used to modify the potential ET for a particular area. Values for Kc
vary depending upon the geographical location of the crop, and the species grown. If a crop coefficient can
be determined, when multiplied by the potential ET rate, the result is a more accurate estimate of ET for an
irrigation site. The Division recommends that reusers contact local agriculture representatives identified in
Appendix Six for further crop-specific and regional information. :

“U” - Crop Nitrogen Uptake ,
Plant nitrogen uptake rates (U) are crop-specific, and can be obtained from the local Extension Service,

literature, or other reputable sources. Using the accepted value for U in this equation assumes that the
harvested portion of the crop is removed from the site. If plant cuttings are not removed from the area, then
the amount of nitrogen removed by uptake should be offset by the amount of nitrogen returned to the soil by
decomposing cutting materials. If alfalfa, or another legume, is the site’s crop, then similar considerations
should be made for atmospheric. nitrogen which is fixed into the soil by alfalfa. A discussion with the local
agricultural extension service is recommended prior to finalizing a “U” value.
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“Cn” - Nitrogen in Applied Wastewater

The total nitrogen in the applied effluent water (Cn) can be obtained from the treatment plant that is
supplying the effluent. For site design, an average value can be used. For completion of the required annual
balance report, the actual analytical results from Discharge Monitoring Reports shall be used. '

“f” - Nitrogen lost to Denitrification and Volatilization

The amount of nitrogen lost to denitrification and volatilization varies depending upon the nitrogen
characteristics of the applied wastewater and the microbial activity in the soil. Microbial denitrification, in
soils with a sufficient carbon source for the biological activity, may account for as much as 15 to 25 percent
-of the applied nitrogen during warm, biologically active months. Volatilization of ammonia may be as
much as 10 percent, depending upon the ammonia fraction in the total nitrogen applied. (Metcalf & Eddy,
1991) For arid climates, such as Nevada, the value typically used for the “f’ term is 0.2.

'Nitrogen Addition .by Chemical Fertilizers

If the allowable reuse water application volume is limited by plant consumptive use (Worksheet 1-A),
nitrogen may need to be added by commercial fertilizer. In the design of a reuse site, this should be
estimated to provide the site operator with a guideline for fertilizer application, in addition to the nitrogen
being applied via the treated effluent. The application of fertilizer must then be incorporated into the
required annual report to demonstrate that the application of commercial nitrogen and effluent nitrogen did
not exceed the plant crop’s uptake rate.

Worksheet 2-C is designed to be used to provide the Division with the required annual report of effluent and
fertilizer usage. Worksheet 2-C can also be utilized as a site management too! to estimate the amount of
commercial fertilizer which may be required in an upcoming month. However, use of the worksheet in this
manner does not preclude the responsible use of good irrigation and nutrient management practices.



Worksheet 2-A

WATER REQUIREMENT DESIGN WORKSHEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation
Page of____ CropType=

Lwg =_ [Cpx (P-ET)] + (U x 4.4)
[(1-f) x Cn] - Cp

(A)  Total Nitrogen in Percolating Water (Cp, mg/l) =
(B)  Annual Precipitation (P, in/yr) = ' :
(C)  Annual Evapotranspiration (ET, infyr) =

(Multiply by Crop Coefficient (Kc) if value is known)

D) ®@-©O=____ (i)

® @WxO=_____

(F)  Crop Nitrogen Uptake (U, Ib/ac-yr) =
G) (F)x44= - |
H ®+Q)=

)] Fraction of Applied Total Nitrogen Lost to Denitrification and Volatilization (f) =
» o=

(K)  Total Nitrogen in Applied Effluent (Cn, mg/l) =

L Oxk=

™M @O-@A)=

N) H)+M)=Lwy (inchés/year) =

If the Water Use Rate calculated in (“N™) above is the lowest application volume calculated for the annual
Consumptive Use Limit (Worksheet 1-A), the Nitrogen Limit (This Worksheet) or the Permeability Limit
(Worksheet 3-A), then fill out Worksheet 2-B to estimate the planned maximum daily flow for the site.




Worksheet 2-B v v

WATER REQUIREMENT DESIGN WORKSHEET: .
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation
Page of Crop Type =

Lwm =_[Cpx (P-ET)] +(U x 4.4)
[(1-H)x Cn] - Cp

Monthly values for evapotranspiration are dependant on the crop type and regional area of the site, as well as the crop
coefficient if known. Monthly precipitation is also regional. The values for ET and P can be obtained from the local
extension service, literature, or other reputable source. Please see the explanation in the “WTS-1A: Appendix Two”
text for further discussion of crop coefficients. _

The monthly value of crop nitrogen uptake (U) can be calculated according to the equation included on the Table.
Please see the discussion in the “WTS-1A: Appendix Two” text regarding “U” values for alfalfa crops or sites that do
not remove crop cuttings. If a different distribution of monthly “U” is used, due to circumstances such as germination
or dormancy periods, then provide documentation explaining the difference.

To calculate the rﬁonﬂﬂy.value for Lw, perform the calculation for each month as outlined in Worksheet 2-A, using

the monthly values for “U”, “P”, “ET”, and “Cn”, and input the result in the table below. Since this form is crop-
specific, a value of zero is acceptable when the crop is not in season; however, use of a zero should be explained.

Monthly U (Ib/ac-mo) = U (lb/ac-yr) X ET(in/mo) + ET (total in/yr)

Million Gallons = Lwj, in/mo x #acres + 12in/ft x 43,560 f¥/ac x 7.481 gﬁll_ons/ﬁ’ + 1,000,000
Per Month : (ea. crop type) _ _
MGD (Million gallons/day) = M Gallons/mo + Days/mo .
Month Days/Mo P ET U Lwg,) M Gals/Mo MGD
. (in/mo) (in/mo) (Ib/ac-mo) |{  (in/mo) of Reclm’d
_ i L Water
Jan 31
Feb 28/29 .
Mar 31
Apr 30
May 31
Jun 30
Jul 31
Aug 31
Sep 30
Oct 31
Nov 30
Dec 31 )
Tétals: o : Note: The totals for P,ET and Lw,
: should approximate the annual values
used or calculated in Worksheet 2-A
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APPENDIX THREE
WORKER HYGIENE FACT SHEETS

This project area uses reclaimed wastewater for irrigation. This reclaimed wastewater comes
from the sewage treatment plant and meets the standards required for this level of reuse.
Potential risks of disease transmission from the use of the reclaimed water is low, however,
some general guidelines (listed below), should be followed protect you from becoming ill

’
i

when working with reclaimed water: Lo

1. Do not drink the reclaimed water or use tﬁe reclainﬁed water fqr Wa_shing.

2. Always wash hands and face with clean water and soap before eating, smoking, or
drinking.

3. Wear rubber gloves when Working‘.oﬂ‘the irrigation system.

4. Try to keep the irrigation wafer off your skin and clothes as much as possible.

5.. Always treat cuts immediately before continuing with work on the irrigation system.

6.  Make sure the area is clear of people that may get sprayed before running the irrigation
system. : '

7. Report any problems to your supervisor that you feel could pose arisk. .

(LR

W

P4



APPENDIX FOUR

NOTIFICATION SIGN EXAMPLES

-
To Support
Welse
{ig Water
Do Mot Brinkl s
IRRIGATION SIGN
Figure 4.3
WE IRRIGATE WITH
RECLAIMED
WATER
D007 D
Conserving for the future...
We i te with
rriga IRRIGATION SIGN
Figure 4.4

&s i

IRRIGATION SIGN
Figure 4.5




APPENDIX FIVE

- REUSE REFERENCE LISTS

LITERATURE REFERENCE LIST FOR RECLAII\'IED WATER USE MANAGEMENT

1.

“Guldelmes for Using Disinfected Recycled Water”, Awwa Callfomla-Nevada Sectlon 1997 &

1984.
“Guidelines for Water Reuse”, U S Environmental Protectlon Agency, 1992, 2004.

“Land Treatment of Municipal Wastewater” Us Envuonmental Protection Agency, 1981.
“Nevada Irrigation Guide”, US Department of Agnculture Soil Conservation Serv1ce 1981.
Wastewater Reuse For Golf Course Irrigation, US Golf Association, 1994, Lewis Publishers.

Water Reuse Manual o 'of Practice, Water Environment Federatic)n 1989.

Wastewater Engineering Treatment, Dlsmsal and Reuse, Metcalf & Eddy, 1991, Mcgraw-hill
Publishers.

rngatlon with Reclalmed Municipal Wastewater- A guidance manual. G.S. Pettygrove and T. Asano,

1985, Lewis Publishers.

Contact List for Technical and Regulatory Guidance

1.

Nevada Division of Environmental Protection, Bureau of Water Pollution Control

901 South Stewart Street, Suite 4001, Carson Clty, NV, 89701 ............. (775) 687-4670
Nevada Division of Water Resources '

901 South Stewart Street, Carson City, NV 89701........coomoueereevrrernnnn. (775) 687-4380
Nevada Division of Health : '

901 South Stewart Street, Carson City, NV 89701 ......cooeeveeerreerrnnnn.. (775) 687-9521
Desert Research Institute A

7010 Dandini Boulevard, Reno, NV 89506................... eeeeeesneraneesreesnsenne (775) 673-7300
National Resource.'Conservation Service (NRCS) .

1528 U.S. Highway 395, Minden, NV 89410.......ccooeeemeeeeeeeeeeoseans (775) 883-2623
5301 L’ongley Lane, Building F, Room 201, Reno, NV 89511............... (775) 784-5875

University of Nevada Cooperative Extension

2345 Redrock Street, Suite 100, Las Vegas, NV 89146-3160 ............... (702) 222-3130

Nevada Department of Agriculture
350 Capitol Hill, Reno, NV 89510 .....ououeviiereeeeee e (775) 688-1180 -

Center for Urban Water Conservation - UNLV Dept. of Biology
Las Vegas, Nevada 89157-4004 .............couomemieeerceieeeeeeeeeeeeseesess e (702) 895-3853



APPENDIX SIX

NEVADA ADMINISTRATIVE CODE - REUSE REGULATIONS

Usé of Treated Effluent

NAC 445A.274 Definitions. (NRS 445A.425) As used in NAC 445A.274 to 445A.280, inclusive, unless the
context otherwise requires, the words and terms defined in NAC 445A.2741 to 445A 2748, inclusive, have the
meanings ascribed to them in those sections.

(Added to NAC by Environmental Comm’n by R063-04 eff. 10-6-2004)

NAC 445A.2741 “Area of use” defined. (NRS 445A 425) “Area of use” means a site, or an area of land,
where treated effluent is in use pursuant to NAC 445A.274 to 445A.280, inclusive.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10- 6-2004)

NAC 445A.2742 “Buffer zone” defined. (NRS 445A.425) “Buffer zone” means a bounded area adjacent to,
and surrounding, an area of use, that is subject to the provisions of NAC 445A.2756.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2743 “Graywater” defined. (NRS 445A.425) “Graywater” has the meaning ascribed to it in NAC
444.7616. : _
(Added to NAC by Env1ronmenta1 Comm’n by R063-04, eff. 10 6-2004)

NAC 445A.2744 “Impoundment” defined. (NRS 445A.425) “Impoundment” means a lake, reservoir or lined
holding basin.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2745 “Spray irrigation” defined. (NRS 445A.425 ) “Spray irrigation” means irrigation using
sprinklers that are located above the ground surface.
(Added to NAC by Envuonmental Comm’n by R063-04, eff. 10- 6-2004)

NAC 445A.2746 “Subsurface irrigation” defined. (NRS 445A.425) “Subsurface irrigation” means irrigation
using an underground distribution system.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10- 6-2004)

NAC 445A.2747 “Surface lrngatlon” defined. (NRS 445A.425) “Surface 1rr1gat10n” means irrigation using a
flood irrigation system or a drip irrigation system. The term does not include spray irrigation.
(Added to NAC by Env1ronmental Comm’n by R063 04, eff. 10 6-2004) ‘

NAC 445A.2748 “Treated effluent” defined. (NRS 445A.425) “Treated efﬂuent” means sewage that has been
treated by a physical, biological or chemical process. The term does not include graywater.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2749 Limitation oh meaning of “agricultural purposes.” (N&SMSAAZS) For the purposes of
NAC 445A.274 to 445A.280, inclusive, the term “agricultural purposes” does not include the growing of crops

for human consumption.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)




NAC 445A.275 General requirements and restrictions. (NRS 445A.425)

1.. A person shall not use treated effluent unless:

(a) The person has:

(1) Received the approval of the D1v1snon of a plan for the management of effluent; and
(2) Obtained a permit pursuant to NAC 445A.228 to 445A.263, inclusive; and

(b) The treated effluent has received at least secondary treatment.

2. As used in this section:

(a) “Five-day inhibited biochemical oxygen demand” means the amount of dissolved oxygen required to
stabilize the carbonaceous decomposable organic matter by aerobic bacterial action at 20 degrees centigrade for
5 days.

(b) “Plan for the management of efﬂuent” means:

(1) An effluent management plan; or
(2) A site specific management plan.

(c) “Secondary treatment” means the treatment of sewage until the sewage has, calculated as a 30-day
average:

(1) A 5-day inhibited biochemical oxygen demand concentration of 30 milligrams per liter or less;
(2) A total suspended solids concentration of 30 milligrams per liter or less, and
(3)ApHof 6.0t0 9.0 SU.’

(Added to NAC by Environmental Comm’n, eff. 9-13-91; A by R063-04, 10-6-2004)

NAC 445A.2752 Signs: Required placement and contents. (N_ﬁ 445A.425)

1. A person using treated efﬂuent shall post 31gns along the outer perimeter of the:
(a) Area of use; and

(b) Buffer zone, if any. :

2. The signs must provnde reasonable notice to the general publlc that:

(a) Treated effluent is in use; and

(b) Contact with the effluent should be avoided.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10- 6-2004)

NAC 445A.2754 Irrigation: Requirements and restrictions. (NRS 445A.425)

1. A person using treated effluent for irrigation shall not:

(a) Allow the effluent to run off the site being irrigated.

(b) Except as otherwise provided in NAC 445A.2768, use treated effluent to irrigate crops intended for human
consumption.

2. A person using treated effluent for spray irrigation shall conduct the irrigation in a manner that inhibits the
treated effluent spray from drifting beyond the area of use or the buffer zone, if any.

(Added to NAC by Environmental Comm’n by R063-04, eff: 10-6-2004)

NAC 445A.2756 Buffer zones: Size; boundaries; restriction. (NRS 445A.425)

1. Except as otherwise provided in NAC 445A.2766, 445A. 2768 and 445A. 2771 the Division will establish
the size of a buffer zone.

2. The inner boundary of a buffer zone is determmed by measurmg a distance equal to the size of the buffer
zone from:

(a) A boundary line of the property on which the site is located;

(b) A sign posted pursuant to NAC 445A.2752 informing the public of the presence of treated effluent; or

(c) Any point where the property is open to public access, as determined by the Division.

3. Except as otherwise provided in NAC 445A.2754, a buffer zone must be kept free of treated effluent.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)




NAC 445A.276 Reuse categories: Requirements for bacteriological quality of effluent. (N RS 445A.425)
1. Treated effluent being used for an activity approved for a reuse category must meet the following
requirements for bacteriological quality for that category:

Total Coliform B Fecal Coliform
, c.f.u. or mpn/100 ml c.fu. or mpn/100ml]
Reuse Category A B Cc D E
30-day geometric 22 22 -23 200 No Limit
mean : ’
Maximum daily 23 23 240 400 No Limit
number

2. As used in this section, “c.f.u. or mpn/ 100mI” means colony fdrming units or most prdbable number per
100 milliliters of the treated effluent. ‘
(Added to NAC by Environmental Comm’n, eff 9-13-91; A by R063-04, 10- 6-2004)

NAC 445A.2762 Reuse category A: Approved uses. (NRS 445A.425) Treated effluent that meets the
requirements for bacteriological quality set forth in NAC 445A.276 for reuse category A may be used for:

1. Spray irrigation of land used as a cemetery, commercial lawn, golf course, greenbelt or park even if:

(a) Public access to the area of use is not controlled; and

(b) Human contact with the treated effluent can reasonably be expected to occur.

2. An impoundment in which swimming is prohibited even if:

(a) Public access to the impoundment is not controlled; and

(b) Human contact with the treated effluent can reasonably be expected to oceur.

3. Any activity approved for reuse category B, C, D or E.

4. Any other use that is approved by the Division.

(Added to NAC by Environmental Comm’n by R063 04, eff. 10-6- 2004)

NAC 445A.2764 Reuse category B: Approved uses. (NRS 445A.425) Treated effluent that meets the
requirements for bacteriological quality set forth in NAC 445A.276 for reuse category B may be used for:

1. Spray irrigation of land used as a cemetery, commercial lawn, golf course, greenbelt or park if:

(a) Public access to the area of use-is controlled; and

(b) Human contact with the treated effluent cannot reasonably be expected to occur.

2. Subsurface irrigation of land used as a commercial lawn, greenbelt or park.

3. Cooling water in an industrial process.

4. Fire-fighting operations in an urban area if approved by the fire department fire protectlon dlsl:rlct or other
fire-fighting agency in whose district the fire occurs. :

5. Any activity approved for reuse category C, D or E.

6. Any other use that is approved by the Division.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2766 Reuse category C: Approved uses. (NRS 445A.425)




1. Treated effluent that meets the requirements for bactenologlcal quality set forth in NAC 445A.276 for
reuse category C may be used for:
. ‘ (a) Spray irrigation of land used as a cemetery, golf course or greenbelt 1f
(1) Public access to the area of use is controlled;
(2) Human contact with the treated effluent does not occur; and
(3) A buffer zone of not less than 100 feet is maintained.
(b) Watering of nursery stock if public access to the area of use is controlled.
(c) Establishment, restoration or maintenance of a wetland if public access to the wetland is controlled
(d) Washing of gravel used in concrete mixing.
(e) Feed water for a boiler.
(f) An impoundment if:
(1) Public access to the impoundment is controlled; and
(2) Human contact with the treated effluent cannot reasonably be expected to occur.
(g) Fire fighting of forest or other wildland fires if approved by the fire department, fire protectlon district or
other fire-fighting agency in whose district the fire occurs.
(h) Any activity approved for reuse category D or E.
(i) Any other use that is approved by the Division.
2. As used in this section:
(a) “Nursery stock” has the meaning ascribed to it in NRS 555.23562.
(b) “Wetland” has the meaning ascribed to it in NRS 244.388.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2768 Reuse category D: Approved uses. (NRS 445A.425)
1. Treated effluent that meets the requirements for bactenologlcal quality set forth in NAC 445A.276 for
reuse category D may be used for:
‘ (2) Spray irrigation of land used for agricultural purposes if:
(1) Public access to the area of use is prohibited; and
(2) A buffer zone of not less than 400 feet is maintained.
(b) Surface irrigation of land used:
(1) As greenbelt if:.
(I) Public access to the area of use is prohibited; and
(II) Human contact with the treated effluent does not occur.
(2) For agricultural purposes; and
(3) For the cultivation of fruit-bearing trees or nut-bearing trees ‘
() Subsurface irrigation of land used for agricultural purposes if public access is controlled.
(d) Dust control.
(e) Soil compaction.
(f) Flushing sewer lines. 1
() An impoundment if:
(1) Public access to the impoundment is prohibited; ‘ '
(2) All human activities involving contact with the treated effluent are prohibited; and
(3) Human contact with the treated effluent does not occur.
(h) Any activity approved for reuse category E.
(i) Any other use approved by the Division.
2. As used in this section, “dust control” means the program required pursuant to NAC 445B.22037 to
prevent controllable particulate matter from becoming airborne.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2771 Reuse category E: Approved uses. (NRS 445A.425) Treated effluent that meets the
- requirements for bacteriological quality set forth in NAC 445A.276 for reuse category E may be used for:



1. Spray irrigation of land used for agricultural purposes if:

(a) Public access to the area of use is prohibited; and

(b) A buffer zone of not less than 800 feet is maintained.

2. Any other use that is approved by the Division.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10- 6 2004)

NAC 445A.279 Determining quality of effluent: Storage reservoirs excluded from treatment prbc&ss.
(NRS 445A.425) For the purpose of determining the quality of effluent, storage reservoirs do not constitute part

of the treatment process.
(Added to NAC by Environmental Comm’n, eff. 9-13-91)—(Substituted i in revision for NAC 445.178)

NAC 445A.280 Waiver or modification of requirements. (NRS 445A.425) The Director may waive
compliance with or modify any requirement of NAC 445A.274 to 445A.280, inclusive, for a specific proposed
use of treated effluent upon his determination that because of the size, type or location of the proposed use, the
waiver or modification is consistent with the policy set forth in NRS 445A.305.

(Added to NAC by Environmental Comm’n, eff. 9-13-91; A by R063-04, 10-6-2004)




APPENDIX C-NDEP WTS-1B: GENERAL CRITERIA FOR PREPARING AN
. EFFLUENT MANAGEMENT PLAN

T

25



X

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER POLLUTION CONTROL
Carson City Office
901 South Stewart Street, Suite 4001
Carson City, Nevada 89701
(775) 687-4670

http://www.ndep.gov
WTS-1B: GENERAL CRITERIA FOR PREPARING AN EFFLUENT MANAGEMENT PLAN .

GENERAL NOTES:

The Nevada Division of Environmental Protection (NDEP) must be contacted whenever the use of reclaimed water
is planned in order to determine the appropriate regulatory oversight requirements. NDEP shall also be available to
assist the applicant in preparing the effluent management plan (EMP).

The Nevada Division of Water Resources (775) 687-4380 must be notified of the plan to use reclaimed water in
order to address requirements for secondary water rights. Also, the Nevada State Health Division (775) 687-9521
should be consulted to ensure the use of reclaimed water is consistent all water supply protection requirements.
Finally, please be aware that the local government and water purveyor may have rules on reclaimed water usage and
should be consulted.

GUIDANCE IN'I'RODUCTION:

Pursuant to NAC 445A.275.1(b), NDEP must issue a discharge permit for the use of reclaimed water. As part of
this permitting process, NAC 445A.275.1(a) states that an EMP must be submitted and approved prior to the use of
reclaimed water. This guidance was prepared to assist the permittee in preparing a satisfactory EMP. Please be
aware that the extent of information and content for each individual EMP will vary for the different types of
reclaimed water use, so not all portions of this guidance may apply to your particular EMP.

This guidance was organized to cover.only existing usages of reclaimed water in Nevada. Items that the Division
deems a requirement are so marked in the document and items that are simply recommendations are so marked.
Information on any guidance referenced in WTS-1B may be gathered by contacting this Bureau.

Past guldance documents for reclaimed water use (WTS-1, WTS-9, and the outline format) are now effectlvely

replaced by this guidance and WTS 1A (General Design Criteria for Reclaimed Water Irrigation Use). This
Guidance is considered a dynamic document, and revisions may be made in the future as changes in reclaimed water
usage regulations dictate.

Thanks is given to the Reuse Nevada Committee for their assistance in helping NDEP prepare this gﬁida.nce.

The EMP is intended for use by the reuser (golf course superintendent, farmer, park maintenance worker, industrial

worker, etc.) so it should be written in a user friendly format. The use of illustrative figures, maps, and tables
throughout the EMP is highly recommended. The EMP should be bound in a loose leaf binder to facilitate updates.
The date of printing for the EMP and all subsequent revisions must be shown on the title page of the EMP.

This document does not replace best professnonal judgement in reuse system management and NDEP reserves the
right to require further information and review additional factors as needed.
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KEYWORDS

AIR GAP:
Generally, the safest method of back flow prevention control.
For this document, it is defined to be an unobstructed vertical distance through the free
atmosphere between the lowest opening from any pipe conveying potable water to the flood
level
rim of any container with treated effluent. The Uniform Plumbing Code details the requirements
for Air Gaps and enforcement is the role of the local water purveyor and/or health authority.

BUFFER ZONE: = | o §
NAC 445A.076 defines a buffer zone to be the shortest distance between the boundary of the site
being irrigated with reclaimed water and either; one, the property line boundary of the site; two,
a posted public warning sign, or; three, any point where the property is open to public access,
whichever is least. NAC 445a.276 lists the various buffer zones for spray irrigation sites based
on reclaimer water quality and type of site being irrigated. : _

DMR: Discharge Monitoring Réport. A fﬁble-formatted report where results frbm permit ‘sampling and
monitoring are recorded for submittal to NDEP. '

COLIFORM: »
- Bacteria from feces of mammals which is used as an indicator of pathogenic organisms.

RECLAIMED WATER:
Domestic Wastewater that has been treated to secondary treatment standards and disinfected to
levels necessary (per NAC 445A.276) for the chosen method of reuse. Other terms for this
water include Treated Effluent, Reuse- Water, and Recycled Water. B

SAR : Sodium ﬁdsorption Ratio, a ratio determined from the concentration (milliequivalents/liter) of
sodium, calcium, and magnesium in water. It is used as an indicator of potential soil problems.

SAR= __ Na
- [(Ca+Mg)2]” .

A modiﬁcation of this rétio, iénned the adjusted SAR, considers the changes in calcium
solubility in soil water. The procedure for determining this ratio is listed in Wastewater

E gjg_eering Treatment, Disposal and Reuse. 1991.

SOIL LEACHING: - S o .
Irrigation practice of applying water to soils in an effort to drive salts beyond the crop root zone.
The rate is a function of crop salinity tolerance and salt level in irrigation water.

SPRAY IRRIGATION:
For purposes of this guidance, spray irrigation is categorized into three types; solid set (golf
courses), move-stop (wheel lines), and constant move (center pivot) systems.

SURFACE IRRIGATION: L ' : : CL
Surface irrigation is categorized as either flood irrigation or drip irrigation. Flood irrigation is
further subdivided into ridge/furrow systems and graded borders. : :

Page iii
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Page 1 of 8
| GENERAL ITEMS FOR ALL EMﬂ ‘ | .
REQUIREMENTS: . ’ -' -
A.  Overview of Project

G.

A comprehensive overview of the reclaimed water application for the ‘prOJect Outline the 4
distribution system, application site, application method, and permit responsibilities. Use
ﬁgures to illustrate the general system layout

Staff Llstmg

A listing of supervisors and key responsible staff at the reuse site, mcludmg a descrlptlon of their
accompanying responsibilities. This list shall include each person’s phone number cell phone
number, mailing address, and e-mail address (1f available).

Discharge Permit

A complete copy of the active ground. water discharge permit issued by this Division shall be
inserted into the EMP.

Reuse Prov1der User Agr_'eement (If Applicable)

A copy (if applicable) of the reuse agreement between the reclauned water supplier and the
user/permit holder. This agreement should include an updatable copy of the reclalmed water
quality analysrs and special restrictions that may be in place on the reuse.

Commumcatron Procedure

The communication procedure(s) between all parties involved in the transfer of reclaimed water,
storage of reclaimed water, and use of reclarmed water shall be outlined in the EMP.

Hygiene

A brief document describing the proper hygiene of working uv1th reclalmed water. This
document should be written in English and any other languages deemed appropriate for the site.
(Sample documents are provided in Appendrx 4)

Reclauned Water Run-Off Control Plan

1. Identification of areas where a release off the site may occur and how 1t wﬂl be

detected (daily rounds, pressure readouts, etc.).
2. Steps that will be taken to control the release.

3. Phone numbers for key personnel involved in the release response plan and persons who
are responsible for reporting the release to NDEP.

Reclaimed Water Run-Off Control Plan (continued)




WTS-1B
Page 2 of 8

4. Description of the permit requirements for reporting a release to NDEP. This includes
notification by phone, at (775) 687-4670 as soon as the release is identified and
controlled (within 24 hours). Also, a written report on the release (discharge) and the

"methods used to mitigate the release must be submitted to the NDEP within five days.
This report shall list: '

i the time and date of the discharge;

ii. . exactlocation and estimated amount of discharge;

iii. flow path and bodies of water which the discharge reached;
iv. the specific cause of the discharge; and

V. the preventive and/or corrective actions taken.

Cross Connection and Back Flow Prevention (If apglicable)

Summarize the cross connection control plan and back flow preventidn plan that has been
accepted by the Health Authority and/or water purveyor. Reference all figures that show these
- controls. , : . : : :

Discharge Monitoring Reports (DMR’S)

Outline of the procedure for completing the permit requireer‘MR from ﬁeld readings-and
laboratory data sheets. This section shall include a sample DMR to guide the reuser.

RECLAIMED WATER IRRIGATION - GENERAL ITEMS

Irrigation Plan

Provide a summary of the irrigation plan for the site(s). This summary shall detail the times of
irrigation, the application rates, and flow measuring procedures. Critical focus shall be given to
preventing run-off of reclaimed water from the site(s) and reducing reclaimed water ponding.
For sites using automated or computer controlled irrigation systems, please include a brief
description of how the system operates. '

Depending upon the site type and physical location, several items that should be addressed in the
irrigation plan are: :

1.- Anplan to avoid irrigation during or just after significant precipitation events.

2. A plan to provide sufficient drying time for soils (after irrigation) before allowing animal
grazing. It’s recommended that the grazing periods be limited, to the best extent
possible, to reduce soil compaction. '

3. Plans to harvest crop(s) annually (if applicable).

4. A plan to prevent irrigation on frozen soils or saturated soils.
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Site Maps

A detailed site map for the irrigation site(s). This map shall delineate the surrounding water
courses, storm water controls, buffer zones (if applicable), prevailing wind direction,
surrounding dwelling units, and any wells within 250 feet of the reuse site boundary.

Irrigation System

Schematic or scaled map of the reuse site that shows the conveyance system and components for |
the reclaimed water. This includes details on the location of control valves, drain valves, air
gaps, flow meters, pumps, and other key components that the reuser will operate and maintain.

Ponds

Operation and maintenance plan for the reclaimed water storage ponds (if applicable). Items to
address could include water level recording devices and storage volume estimates, algae control,
odor control, reclaimed water transfer procedures, free board requirements, berm inspection,
weed control, vector control , flow recirculation, notification signage, and mechanical aeration
(Note: the generation of aerosols from aeration equipment should be minimized to limit drift).

Treatment Systems (if applicable)

The operation and maintenance plans for treatment units that may be required to meet permit
limits are to be included in the EMP. This may include such units as sand filters, disinfection
systems, or any chemical treatment systems.

Crop/T urf Man_agement Plan

It is recommended that management plans addressing maintenance of a healthy crop be
summarized in the manual. Items relevant to this pursuit include soil leaching practices, soil
amendment applications, soil chemistry monitoring, and other specific procedures for the site’s
crop. Please contact the local agricultural agency for guidance.

Storm Water

Storm water control structure maintenance. This shall include a maintenance prdgrar_n for
diversion berms, conveyance ditches, conduits, and pump systems (if applicable).

Sampling

Sampling plans required by the permit must be outlined in the EMP. The proper QA/QC for
sample preservation, sample holding times, sample containers, and chain of custody

This includes the procedures for collecting a ground water sample from a monitoring well and (if
applicable) collecting a reclaimed water samples. Groundwater sampling protocol guidance is
available from the Division.
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I Water Balan_ce

Completion of a water balance is required by reuse permits. The procedures for completing the
water balance summary for the site(s) must be clearly outlined in the EMP. Completed
worksheet “1-B” from Appendix One, or a comparable form, should be included to present the
design assumptions and to provide guidance for filling out subsequent reporting forms. Blank
worksheets should also be included. Sample forms are attached in Appendix One. Information
from these worksheets can be used by the permittee in completing the Annual Report that is
typically required to be submitted with the fourth quarter DMR.

I, Nitrogen Balance

Completlon ofa nitrogen balance is required by reuse permits if the total nitrogen in the effluent
is greater than 10 mg/1 total nitrogen. The procedures for computing the total amount of
nitrogen applied to the site(s) must be clearly outlined in the EMP. This shall include the mass
of nitrogen applied from the reclaimed water and fertilizers. Completed Worksheet “2-B” from
Appendix Two, or a comparable form, should be included to present the design assumptions and
to provide guidance for filling out subsequent reporting forms (Worksheet “2-C” and DMR
forms). Blank worksheets should also be included. ‘Sample forms are attached in Appendix
Two. Information from these worksheets can be used by the permittee in completing the Annual
‘Report which is typically.required to be submitted with the fourth quarter DMR. ,

K.  Signage

Any site using reclaimed water for irrigation or other uses shall post a notice warning the general
public to avoid contact with the reclaimed water (NAC 445A.2752). Signage examples are
included in Appendix Five for reference. Score cards at golf courses are one option for
providing notification to the public that reclaimed water is being used for irrigation.

ADDITIONAL RECLAIMED WATER IRRIGATION ITEMS FORﬁ

SPRAY IRRIGATION

A. Run-Off. Contai_nment Berms'

Maintenance plan fbr containment berms that serve to prevent the surface flow of reclaimed water
off the site boundary (NAC 445A.2754) if there is a significant line break or other failure. These
berms are site specific requirements and therefore may not apply to your site.

B. Freezing Weather Protection

Depending upon the site location, neceséary maintenance items to prevent freezing and damage to
the distribution system should be included. Items to address are piping insulation, drains, or valve
enclosures.

C.Drinking Water Fountain Protection and Food Serving Areas
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Plans to cover or protect drinking water fountains or water stations located on the reuse site prior .
to the start of irrigation shall be included. Additionally, plans to shield areas where food is ‘
handled should be presented. :

D.Buffer Zone Controls

Describe the requil'ed buffer zones for the quality of reclaimed water used (see table on next
page). Also, list procedures for maintaining spray irrigation within these zones. The irrigation
plan should control the drifting of aerosols beyond the buffer zones (NAC 445A.2754).

E. Irrig' ation Scheduling

Spray irrigation under Category B, C, and D criteria (see regulations) should be conducted during
the nighttime hours at public areas (parks golf courses, etc. ) and the public shall be restrlcted
from entermg the 51te dunng the irrigation period. -

- Treated effluent irrigation for golf courses shall primarily take place during times after the course
is closed and shall cease one hour before the course opens for play in the morning. The irrigation
system can be operated briefly during daylight hours when golfers are not present or approaching
provided the operator ensures that the public are not exposed to effluent spray or wet grass.
Daytime irrigation system operation or hand watering shall be supervised at the site of i irrigation
by course personnel at all times.

Specific areas within the site that are first accessed (example: first few holes on golf course) by
the public should be irrigated during the mmal stages of the watering cycle to- allow drymg time
before the public is permitted to enter

F. Agricultural Irrigation

All irrigation shall ensure that the public is not exposed to effluent spray. Appropriate buffers;
shall be malntamed according to Category of effluent used. All sites shall be fenced and posted.

G.Spray Irrigation with Reclaimed Water: Category B. C, D.and E .

1. Plans to control public access to the irrigation site during times of reclaimed water application
are required. Relevant items include fencing, adherence to the required buffer zones (if
applicable), and notification of reclaimed water usage. The quallty of reclalmed water will
dictate the level of access: controls (see Table next page)

2. Plans to control public contact with reclalmed water at the site are required. Relevant items
include prevention of ponded water, notification signage, irrigation scheduling (ex. night time
irrigation), and notification of reclaimed water usage on scorecards, signage or other related
documents available to the public. Quality of reclalmed water will dictate level of contact
controls required (see Table next page).
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~ Category B Category C __Category D Category E
Public Access is Public Access is Public Access is Public Access is
Controlled. Human Controlled. Human prohibited during prohibited during

contact with reclaimed
water cannot reasonably
be expected to occur.

contact with reclaimed.
water does not occur.

| irrigation periods. No

human contact due to
site isolation. .

irrigation periods. No.
human contact due to
site isolation.

Areas covered in all Golf courses, green belts, | Pasture Lands, other Pasture Lands, other
categories, plus parks, cemetery, and other areas | agricultural uses agricultural uses
playgrounds, s ‘
commercial lawns, and

residential lawns. , :
No Buffer Zone 100 ft. Buffer Zone 400 ft. Buffer Zone 800 ft. Buffer Zone
30 day Fecal Coliform | 30 day Fecal Coliform | 30 day Fecal Coliform | No Limit
Geometric Mean equal | Geometric Mean equal | Geometric Mean

to or less than: 2.2 to or less than: 23 mpn - | equal to or less than: -

mpn (cfu)/100ml. (cfu)/100ml. Daily 200 mpn (cfu)/100ml.

Daily Max: 23 mpn Max: 240 mpn Daily Max: 400 mpn

(cfu)/100 ml '

(cfu)/100 ml

(cfu) /100ml

ADDITIONAL RECLAIMED WATER IRRIGATION ITEMS FOR:

SURFACE IRRIGATION
A.FLOOD IRRIGATION:
1. Irigation Methodology |
| Opefatiohal plan(s) for flow distribution. Relevant items to address include promoting even

- spreading of reclaimed water over the site(s), reducing soil erosion at the distribution points,
and operation of the tailwater recovery system operation (if applicable).

2. Containment Berms and Detention Areas

~

A maintenance plan and inspection schedule for containment berms and detention areas (NAC

445A.2754) that are

required.

B.DRIP IRRIGATION
1. Irrigation Methodology

Operational plah for flow distribution. Relevant items include site inspections (checking for
line breaks, etc.) and emitter line maintenance (clogging controls).

C.SUBSURFACE IRRIGATION

in place to prevent the run-off of the reclaimed water from the site(s) is
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The operation of the subsurface irrigation system shall be such that no surfacing or ponding of " .
" treated effluent occurs. All piping and control valves shall be properly identified as :
reclaimed . S .
water appurtenances (purple coloring, reclaimed water wording, etc.).

Speciﬁc tasks for freezing protection shall be conductéd as nee:ded.

CONSTRUCTION USAGE
A.DUST CONTROL
1. .'Fec'al Colifdnn'Levels .
The typical minimuni fecal coliform lhﬁifs for thié‘ﬁppliéafion are 200mpn (cfu)/100 rﬁl for -
the 30 day geometric mean and 400 mpn (cfu)/100 ml for a daily maximum. _

2. Application Items -

Plans for controlling the application rate shall address the prevention of ponded reclaimed
water. Also,.a plan to control the generatjon of aerosols and the migration of aerosols from
the site(s) should be developed. Methods to prevent the application of reclaimed water near -
water courses (rivers, streams, and lakes) must be presented. :

3. Reclaimed Water Dust Control Trucks

Tank trucks and other equipment that hold reclaimed water shall be properly identified with
notification signs. Tank trucks that carry reclaimed water shall not be used to carry
potable water. It is recommended that the tanks be cleaned and disinfected after the project
complete. Please consult the State or local health authority on rules that may be in place for
this criteria ' ' L
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INDUSTRIAL USAGE
A.COOLING WATER

1. ‘Fecal Coliform Levél

The fypical minimum fecal coliform limits for this application‘are 2.2 mpn (cfu)/ 100 ml for a 30
day geometric mean and 23 mpn (cfu)/100 ml for a daily maximum. .

. Application Items

List operational controls to reduce aerosol drift.

NDEP recommends that facilities institute operational methods for treatment (lime addition, alum,
etc.) to handle scaling, corrosion, fouling, and biological growth throughout the system. This will
help reduce line clogging and other system problems. -Also, if algae growth is a concern, chlorine
can be used to control algae growth provided the water is not discharged to a water course. This

should also help reduce the formation of Legionella. ‘

OTHER USES OF RECLAIMED WATER

Site specific management plans for the use of reclaimed water will be considered on a case by case
basis with appropriate controls and requirements determined by the NDEP. »
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PLANT CONSUMPTIVE USE WORKSHEET

The consumptive use equation for determining the crop’s water requirement takes into account precipitation,
evapotranspiration, the efficiency of the irrigation system, and the salt tolerance of the plant species. The
salt tolerance of the plant species is used to calculate the leaching requirement (Lr) to remove excess salts
from the root zone. Excess salts within the soil cause the plant cells to expend more energy adjusting the
salt concentration within the plant tissues, and therefore, less energy is available for vigorous plant growth.
The hydraulic loading rate and the TDS to ECw conversion equation included below are derived from

Wastewater Engineering: Treatment, Disposal. and Reuse, (Metcalf and Eddy, 1991), the equation for the
leaching requirement is from the Nevada Irrigation Guide, (USDA, Soil Conservation Service, 1981).

LW(C) = (ET-P) Lr= ___ECw - .
[E x (1-Lr)] [(5 x ECe)-ECw]
where: - - . IR f
" Lw) = Allowable Hydraulic Loading Rate Based on Crop Water Needs (in/yr);
: = Evapotranspiration Rate (in/yr);
P = Precipitation Rate (in/yr); o
Lr = Leaching Requirement (%, expressed as a fraction);
E = Efficiency of Irrigation System (%, expressed as a fraction)
For example: 75% = 75/100 = 0.75; example efficiencies are included below;
ECe = Salinity Tolerance of Plant Crop (mmho/cm or ds/m)";
ECw = Salinity of Applied Effluent (mmho/cm); If TDS is supplied by the laboratory, see
conversion below; and T -
DS =

Average Total Dissolved Solids. in Applied Effluent (mg/1).

“ET” - Evapotranspiration :

Evapotranspiration is defined as the “loss of water from the soil both by evaporation and by transpiration
from the plants growing thereon” (Websters Dictionary, 1990). Since different plants transpire at different
rates, a crop coefficient (Kc) can be used to modify the potential ET for a particular area. Values for Kc
vary depending upon the geographical location of the crop, and the species grown. Ifa crop coefficient can
be determined, when multiplied by the potential ET rate, the result is a more accurate estimate of ET for an
irrigation site. The Division recommends that reusers contact local agriculture representatives identified in
Appendix Five for further crop-specific and regional information.
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“E” - Irrigation Efficiency
The irrigation system efficiency is related to how eﬂ'ectlve the method is in delivering the ungatlon water

equally to all parts of the crop. Example values for efficiency are™:

Sprinkler Application Efficiency | Surface - Appllcatlon Efficiency

Irrigation Type || Irrigation Type

Solid Set ' Narrow Graded . 065-085
Border (< 15' wide) -

Portable Hand Move Wide Graded 0.65-0.85
Border (<100 wide) A

Wheel Roll 0.70 - 0.80 Level Border 0.75 - 0.90

Center Pivot or ' Straight or Graded 0.70 - 0.85

Traveling Lateral ‘ Contour Furrows

Traveling Gun | , dDip. | 0.70-0.85

“ECe” - Salinity Tolerance of Plant Crop

The plant salt tolerance is crop-specific, and can be btained from the local Extension Service, literature, or
other reputable sources. The low end of the range identifies the ECe value which would result in a 0%
reduction of crop yield.. The upper end of the range identifies. the ECe value which could result in a 25%
reduction of crop yield"”.

Example ECe’s:

Annual Ryegrass® = 3 to 6 mmho/cm or dS/m
Perennial Ryegass = 3.6 to 8.9 mmho/cm or dS/m
Bermudagrass = 6.9 to 10.8 mmho/cni or dS/m
Tall Fescue®* = 3.9 to 8.6 mmho/cm or dS/m
Alfalfa®* = 2.0 to 5.4 mmho/cm or dS/m

“ECw” - Salinity of Apphed Effluent

Direct measurement of ECw is typically preferred. However if the laboratory has supphed the reuser with a
concentration of TDS, an approximate conversion®® is ECw = TDS + 640. This conversion is considered
accurate within 10%. The value for ECw or TDS is obtsined from the treatment plant supplying the
effluent. For site design, an average value can be used. For completion of the required annual balance
report, the actual analytical results from Dlscharge Monitoring Reports should be used.

m For clairty in this document, the unit for electrical conductivity (EC) is expressed as mmho/cm. However, EC can also
: be expressed in decisiemens per meter, dS/m .
1 mmho/cm = 1 dS/m

@ Wastewater Reuse for Golf Course ngggn, US Golf Association, 1994.
® Nevada Irrigation Guide, USDA Soil Conservation Service, 1981.

@ Wastewater Engineering: Treatment, Disposal. and Reuse, (Metcalf and Eddy, 1991)



Worksheet 1-A

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page of : Crop Type =
Lw = (ET-P) ; Lr= ECw. ;  ECw=TDS+640 .
[Ex (1-LD)] [(5 X ECe)-ECw] '

(A)  Annual Evapotranspiration (ET, in/yr) = _
' (Multip_ly by Crop CoefTicient (Kc) if value is known)

(B)'  Annual Precipitation (P, in/yr) =
© @®-®-= (in/yr)

(D) - Salinity of Applied Effluent (ECw, mmho/cm) or = (TDS, mg/l) + 640 =
(Indicate which method was used to determine ECw, Direct Measurement or Approximation by Calculation.)

(E)  Salinity Tolerance of Plant Crop (ECe, mmbho/cm) =

F S5x@E-= . (mmbho/cm)

G ®-D)=, : (mmho/cm)

(H) Leaching Requirement (Lr, %, expressed as a fraction) = (D) + (G) =

® 1-0)= A,
4)) Efficiency of Irrigation System (E, %, expressed as a fraction) =
K OxD=

L) ©)+EK)=Lwg= (inches/year)

If the water use rate calculated in (“L”) above is the lowest application volume calculated between the
annual Consumptive Use Limit (This Worksheet) and the Nitrogen Limit (Worksheet 2-A), then fill out
Worksheet 1-B to estimate the planned maximum daily flow for the site.




Page

of __ Crop Type =

Lw) =

(ET-P)

Monthly values for evapotranspiration are dependent on the crop type and regional area of the site, as well
as the crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be
obtained from the local extension service, literature, or other rep

[E x (1-Ln)]

Worksheet 1-B

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Lr=

ECw

[(5 x ECe)-ECw]

3 ECw ~ TDS+640

utable source. Please see the explanation in

the “WTS-1B: Appendix One” text for futher discussion of crop coefficients.

To calculate the monthly value for Lwyg), perform the calculation for each month as outlined in Worksheet 1-
A, and input the result in the table below. Since this form is crop-specific, a value of zero is acceptable

when the crop is not in season; however, use of a zero should be explained.

Million Gals/Mo = Lw) in/mo x

ac + 12 in/ft x 43,560 f%/ac x 7.481 gals/f + 1,000,000
(Enter and use the number of acres for the crop type being irrigated)

MGD (Million gallons/day) = M Gallons/mo + Days/mo .

Month | Days/Mo ET P Lw M Gals/Mo - MGD
: (in/mo) (in/mo) (in/mo)
Jan - 31
Feb 28
Mar . 31
Apr 30
May 31
Jun 30
Jul 31
Aug 31
Sep 30
Oct 31
Nov 30
Dec 31
TotalsGinfye) P e
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NITROGEN LOADING LIMIT WORKSHEET

The nitrogen loading equation takes into account precipitation, evapotranspiration, plant nitrogen
uptake, nitrogen content of the applied effluent, nitrogen denitrification and volitilization in the soils,
and allowable percolate nitrogen concentration. The equation included below is from Wastewater

Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991)

Lw = _[(Cp. mg/l) x (P-ET, in/yr)] + 1b/acre-yr) x (4.4
[(T-6) x (Cn, mg/l] - (Cp, mg/D)

where:
Lw{y,) = Allowable Hydraulic Loading Rate Based on Nitrogen Loading rate (in/yr);
Cp = Total Nitrogen Concentration in Percolating Water (mg/1);
ET = Evapotranspiration Rate (in/yr); ' '
P = Precipitation Rate (in/yr); -
U = Nitrogen Uptake Rate by Crop (Ib/acre-yr);
4.4 = Combined Conversion Factor; ‘
Cn = Total Nitrogen Concentration in Applied Wastewater (mg/1); and
f = Fraction of Applied Total Nitrogen Removed by Denitrification and Volatilization.

“Cp” - Nitrogen in Percolating Water
A conservative value for Total N in the water that percolates past the root zone (Cp) is 7 mg/l, which is

the first “red flag” value for Nitrate as N in monitoring well samples. Setting the Cp limit at a constant
value aids in obtaining an hydraulic nitrogen loading rate (Lw(n)) which should be protective of
groundwater resources. The drinking water standard for Nitrate as N is 10 mg/l, which would be the
maximum allowable value for Cp. : :

“ET” - Evapotranspiration _ o
Evapotranspiration is-defined as the “loss of water from the soil both by evaporation and by
transpiration from the plants growing thereon” (Websters Dictionary, 1990). Since different plants
transpire at different rates, a crop coefficient (Kc) can be used to modify the potential ET for a
particular area. Values for Kc vary depending upon the geographical location of the crop, and the
species grown. If a crop coefficient can be determined, when multiplied by the potential ET rate, the
result is a more accurate estimate of ET for an irrigation site. The Division recommends that reusers
contact local agriculture representatives identified in Appendix Five for further crop-specific and
regional information.

“U” - Crop Nitrogen Uptake : - :
Plant nitrogen uptake rates (U) are crop-specific, and can be obtained from the local Extension Service,
literature, or other reputable sources. Using the accepted value for U in this equation assumes that the
harvested portion of the crop is removed from the site. If plant cuttings are not removed from the area,
then the amount of nitrogen removed by uptake should be offset by the amout of nitrogen returned to the
soil by decomposing cutting materials. If alfalfa, or another legume, is the site’s crop, then similar
considerations should be made for atmospheric nitrogen which is fixed into the soil by alfalfa. A
discussion with the local agricultural extension service is recommended prior to finalizing a “U” value.
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“Cn” - Nitrogen in Applied Wastewater -
The total nitrogen in the applied effluent water (Cn) can be obtained from the treatment plant that is

supplying the effluent. For site design, an average value can be used. For completion of the required
annual balance report, the actual analytical results from Discharge Monitoring Reports shall be used.

- “f” - Nitrogen lost to Denitrification and Volatilization

The amount of nitrogen lost to denitrification and volatilization varies depending upon the nitrogen
characteristics of the applied wastewater and the microbial activity in the soil. Microbial denitrification,
in soils with a sufficient carbon source for the biological activity, may account for as much as 15 to 25
percent of the applied nitrogen during warm, biologically active months. - Volatilization of ammonia
may be as much as 10 percent, depending upon the ammonia fraction in the total nitrogen applied.
(Metcalf & Eddy, 1991) For arid climates, such as Nevada, the value typically used for the “f* term is
0.2. . o ,

Nitrogen Addition by Chemical Fertilizers

If the allowable reuse water application volume is limited by plant consumptive use (Worksheet 1-A),
nitrogen may need to be added by commercial fertilizer. In the design of a reuse site, and preparation of
an EMP, this should be estimated to provide the site operator with a guideline for fertilizer application,
in addition to the nitrogen being applied via the treated effluent. The application of fertilizer must
then be incorporated into the required annual report to demonstrate that the application of
commercial nitrogen and effluent nitrogen did not exceed the plant crop’s uptake rate.

Worksheet 2-C is designed to be used to provide the Division with the required annual report of effluent
and fertilizer usage. Reuse permits require that the annual evaluation of the effluent application include,
“the total nitrogen in the applied wastewater, nitrogen from fertilizer applications, nitrogen uptake by
plant materials, evapotranspiration rate, precipitation rate, and fraction of applied nitrogen removed by
denitrification and volatilization.” While Worksheet 2-C does not take precipitation and
evapotranspiration into account, the permittee should compare each year’s P and ET rates to those that
were used during the site design and EMP preparation phases to ensure that the original assumptions
remain valid. ' ' ‘

Worksheet 2-C can also be utilized as a site management tool to estimate the amount of commercial
fertilizer which may be required in an upcoming month. However, use of the worksheet in this manner
does not preclude the responsible use of good irrigation and nutrient management practices.



Worksheet 2-A

WATER REQUIREMENT DESIGN WORKSHEET:
Maxnmum Hydrauhc Loading Rate Based On Annual Nitrogen Balance Evaluatlon

Page of . Crop Type =

Lwpn =_[Cpx (P-ETN] + (Ux4.4)
[(1-f) xCn]) -Cp

(A) Total Nitrogen in Percolating Water (Cp, mg/l) =
(B)  Annual Precipitation (P, in/yr) =
(C)  Annual Evapotranspiration (ET, m/yr) =

{(Multiply by Crop Coefficient (Kc) if value is known)

O @B-C)=__- (in/yr) (Note: In Nevada, P is less that ET; therefore a negative
' number is correct to use in this worksheet.)

E) A)xD)= "

(F)  Crop Nitrogen Uptake (U, Ib/ac-yr) =

G FE)x44-= '

H @®+0O=

O Fraction of Applied Total Nltrogen Lost to Demtnﬁcatlon and Volatilization (f) =

O 1+O=___"_
(K) Total N1trogen in Applied Effluent (Cn, mg/l) =
L . OxE®=

™ @©-A)=
N H+=MM) - Lw (inches/year) =

If the Water Use Rate calculated in (“N”) above is the lowest application volume calculated for the
annual Consumptive Use Limit (Worksheet 1-A) or the Nitrogen Limit (This Worksheet), then fill out
Worksheet 2-B to estimate the planned maximum daily flow for the site.




Worksheet 2-B

WATER REQUIREN[ENT DESIGN WORKSHEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page of Crop Type =

LW(n) = Cpx (P-E + x4.4
[(1-) x Cn] - Cp

Monthly values for evapotranspiration are dependant on the crop type and regional area of the site, as well as the
crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be obtained from
the local extension service, literature, or other reputable sources. Please see the explanation in the “WTS-1B:
Appendix Two” text for futher discussion of crop coefficients.

The monthly value of the crop nitrogen uptake (U) can be calculated according to the equation included on the
Table. Please see the discussion in the “WTS-1B: Appendix Two” text regarding “U” values for alfalfa crops or
sites that do not remove crop cuttings. If a different distribution of monthly “U” is used, due to circumstances
such as germination or dormancy periods, then provide documentation explaining the difference..
To calculate the monthly value for Lw,, perform the calculation for each month as outlined in Worksheet 2-A,
using the monthly values for “U”, “P”, “ET”, and “Cn”, and input the result in the table below. Since this form is -
crop-specific, a value of zero is acceptable when the crop is not in season; however, use of a zero should be
explained. : ‘

Monthly U (Ib/ac-mo) = U (Ib/ac-yr) x ET(in/mo) + ET (total in/yr)

Million Gallons = Lw,) in/mo x #acres + 12in/ft x 43,560 f¥/ac x 7.481 gallons/ft’ + 1,000,000
Per Month (ea. crop type)
MGD (Million gallons/day) = M Gallons/mo + Days/mo
Month | Days/Mo P ET U Lwg, "M Gals/Mo MGD
(in/mo) (in/mo) (Ib/ac-mo) (in/mo) . of Reclm’d
i ' ] Water
Jan 31 '
Feb 28/29
Mar - 31
Apr 30
May 31
Jun 30
Jul 31
Aug - 31
Sep 30
Oct 31
Nov 30
Dec 31
Totals: ' Note: The totals for P, ET and Lw,,
‘ should approximate the annual values
used or calculated in Worksheet 2-A
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APPENDIX THREE
- WORKER HYGIENE FACT SHEETS

This project area uses reclaimed wastewater for irrigation. This reclaimed wastewater comes
from the sewage treatment plant and meets the standards required for this level of reuse.
Potential risks of disease transmission from the use of the reclaimed water is low, however,
some general guidelines (listed below), should be followed protect you from becommg ill
when working with reclaimed water:

1. Do not drink the reclaimed water or use the reclaimed Water for washing.

2. Always wash hands and face with clean water and soap before eating, smoking, or
drinking.

3. Wear rubber gloves when workipg on the irrigation system.

4. Try to keep the irrigation watef off your skin and clothes as much as possible.

5. Always treat cuts immediately before continuing with work on the ifrigation system.

6. Make sure the area is clear of people that may get sprayed before running the
irrigation system.

7. Report any problems to your supervisor that you feel could pose a risk.
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APPENDIX FOUR

PUBLIC NOTIFICATION SIGN EXAMPLES

" IRRIGATION SIGN
. Figure 4.3
WE IRRIGATE WITH
WATER
oo 40T Dt
Conserving for the future...
We irigate with
recloimed ’,’\\ IRRIGATION SIGN
gy _  water. @ Figure 4.4
e ® 2 '

IRRIGATION SIGN
Figure 4.5
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1984,
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3. “Land Treatment of Municipal Wastewater”, U S Environmental Protection Agency, 1981.
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APPENDIX SIX
NEVADA ADMINISTRATIVE CODE - REUSE REGULATIONS

Use of Treated Effluent for Irrigation
Use of Treated Efﬂuent

NAC 445A.274 Defimtlons (NRS 445A.425) As used in NAC 445A. 274 to 445A 280, mcluswe unless
the context otherwise requires, the words and terms defined in NAC 445A.2741 to 445A.2748, inclusive,
have the meanings ascribed to them in those sections.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2741 “Area of use” defined. (NRS 445A.425 ). “Area of use” means a site, or an area of land,
where treated effluent is in use pursuant to NAC 445A.274 to 445A.280, inclusive.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2742 “Buffer zone” defined. (NRS 445A.425) “Buffer zone” means a bounded area adjacent
to, and surrounding, an area of use, that is subject to the provisions of NAC 445A.2756. :
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2743 “Graywater deﬁned (N RS 445A.425) “Graywater” has the meaning ascribed to it in
NAC 444.7616.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2744 “Impoundment” defined. (NRS 445A.425) “Impoundment” means a lake, reservoir or
lmed holding basin.
(Added to NAC by Env1ronmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2745 “Spray irrigation” defined. (NRS 445A.425) “Spray 1rr1gat10n” means irrigation using
sprinklers that are located above the ground surface.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2746 “Subsurface irrigation” defined. (NRS 445A.425) “Subsurface 1mgatlon” means
irrigation using an underground distribution system.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2747 “Surface irrigation” defined. (NRS 445A.425) “Surface irrigation” means irrigation
using a flood irrigation system or a drip irrigation system. The term does not include spray irrigation.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

' NAC 445A.2748 “Treated effluent” defined. (NRS 445A.425) “Treated effluent” means sewage that has
been treated by a physical, biological or chemical process. The term does not include graywater.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2749 Limitation on meaning of “agricultural purposes.” (NRS 445A.425) For the purposes
of NAC 445A.274 to 445A.280, inclusive, the term “agricultural purposes” does not mclude the growing of

crops for human consumption.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)




NAC 445A.275 General requirements and restrictions. (NRS 445A.425)

1. A person shall not use treated efﬂuent unless:

(a) The person has: :

(1) Received the approyal of the Division of a plan for the management of efﬂuent and
(2) Obtained a permit pursuant to NAC 445A.228 to 445A.263, inclusive; and

(b) The treated effluent has received at least secondary treatment.

2. As used in this section:

(a) “Five-day inhibited biochemical oxygen demand” means the amount of dissolved oxygen required to
stabilize the carbonaceous decomposable organic matter by acrobic bacterial action at 20 degrees centigrade
for 5 days.

(b) “Plan for the management of effluent” means:

(1) An effluent management plan; or
(2) A site specific management plan. ‘

(c) “Secondary treatment” means the treatment of sewage until the sewage has, calculated as a 30-day
average:

(1) A s- day inhibited biochemical oxygen demand concentratlon of 30 milligrams per llter or less;
(2) A total suspended solids concentration of 30 milligrams per liter or less; and

. (3)ApHof6.0t0 9.0 SU.

(Added to NAC by Environmental Comm n, eff. 9-13-91; A by R063- 04 10- 6-2004)

NAC 445A.2752 Signs: Required placement and contents. (EBS 445A.425)

1. A person using treated effluent shall post signs along the outer penmeter of the:
(a) Area of use; and

(b) Buffer zone, if any.-

2. The signs must provxde reasonable notice to the general public that:’

(a) Treated effluent is in use; and

(b) Contact with the effluent should be avoided.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2754 Irngatlon Reqmrements and restrictions. (NRS 445A.425)

1. A person using treated effluent for irrigation shall not:

(a) Allow the effluent to run off the site being irrigated. '

(b) Except as otherwise provided in NAC 445A.2768, use treated effluent to irrigate crops intended for
human consumptlon

2. A person using treated effluent for spray 1rr1gat10n shall conduct the irrigation in a manner that
inhibits the treated effluent spray from drifting beyond the area of use or the buffer zone, if any.

(Added to NAC by Environmental Comm n by R063-04, eff. 10-6-2004)

NAC 445A 2756 Buffer zones: Slze, boundaries; restrlctlon (NRS 445A.425) .
1. Except as otherwise provided in NAC 445A.2766 445A 2768 and 445A.2771, the Division will

establish the size of a buffer zone. -
2. The inner boundary of a buffer zone is determined by measuring a dlstance equal to the size of the
buffer zone from:
(a A boundary line of the property on which the snte is located;
(b) A sign posted pursuant to NAC 445A.2752 informing the public of the presence of treated effluent; or
(c) Any point where the property is open to public access, as determined by the Division.
3. Except as otherwise provided in NAC 445A.2754, a buffer zone must be kept free of treated effluent.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10 -6-2004)
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NAC 445A.276 Reuse categories: Requirements for bacteriologiéal quality of effluent. (NRS
445A.425)

1. Treated effluent being used for an act1v1ty approved for a reuse category must meet the following
requirements for bacteriological quality for that category:

Total Coliform Fecal Coliforrrl

| c.fu.or mpn/100 ml | ¢.fu. or mpn/100ml

Reuse Category A B C D E

30-day geometric 22 22 23 200 | No Limit
mean

Maximum daily | 23 23 240 400 No Limit
number ' '

2. As used in this section, “c.f.u. or mpn/100ml” means colony forming units or most probable number

per 100 milliliters of the treated effluent.
(Added to NAC by Environmental Comm’n, eff. 9-13-91; A by R063-04, 10-6-2004)

NAC 445A.2762 Reuse category A: Approved uses. (NRS 445A.425) Treated effluent that meets the
requirements for bacteriological quality set forth in NAC 445A.276 for reuse category A may be used for:

1. Spray irrigation of land used as a cemetery, commercial lawn, golf course, greenbelt or park even if:

(a) Public access to the area of use is not controlled; and

(b) Human contact with the treated effluent can reasonably be expected to occur. .

2. An impoundment in which swimming is prohibited even if:

(a) Public access to the impoundment is not controlled; and :

(b) Human contact with the treated effluent can reasonably be expected to occur.

3. Any activity approved for reuse category B, C, D or E.

4. Any other use that is approved by the Division.

(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2764 Reuse category B: Approved uses. (NRS 445A.425) Treated effluent that meets the
requirements for bacteriological quality set forth in NAC 445A.276 for reuse category B may be used for:
1. Spray irrigation of land used as a cemetery, commercial lawn, golf course, greenbelt or park if:

(a) Public access to the area of use is controlled; and

(b) Human contact with the treated effluent cannot reasonably be expected to occur.

2. Subsurface 1mgatxon of land used as a commercial lawn, greenbelt or park

3. Cooling water in an industrial process.

4. Fire-fighting operatlons in an urban area if approved by the ﬁre department, ﬁre protection dlstrlct or
other fire-fighting agency in whose district the fire occurs. :

5. Any activity approved for reuse category C, D or E.

6. Any other use that is approved by the Division.




(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004) -

NAC 445A.2766 Reuse category C: Approved uses. (NRS 445A.425)
- 1. Treated effluent that meets the requnrements for bacteriological quality set forth in NAC 445A. 276 for
reuse category C may be used for:
(2) Spray irrigation of land used as a cemetery, golf course or greenbelt 1f
(1) Public access to the area of use is controlled; - :
(2) Human contact with the treated effluent does not occur; and
(3) A buffer zone of not less than 100 feet is maintained.
. (b) Watering of nursery stock if public access to the area of use is controlled.
(c) Establishment, restoration or maintenance of a wetland if public access to the wetland is controlled.
(d) Washing of gravel used in concrete mixing.
(e) Feed water for a boxler
(f) An impoundment if:
(1) Public access to the impoundment is controlled; and
(2) Human contact with the treated effluént cannot reasonably be expected to occur.
(g) Fire fighting of forest or other wildland fires if approved by the fire department, fire protection
district or other fire-fighting agency in whose district the fire occurs.
(h) Any activity approved for reuse category D or E.
(i) Any other use that is approved by the Division. \
2. As used in this section:
(a) “Nursery stock” has the meamng ascribed to it in NRS 555.23562.
(b) “Wetland™ has the meaning ascribed to it in NRS 244.388.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2768 Reuse category D: Approved uses. (NRS 445A. 425)
1. Treated effluent that meets the requirements for bacteriological quality set forth in NAC 445A.276 for
reuse category D may be used for:
(a) Spray irrigation of land used for agricultural purposes if:
(1) Public access to the area of use is prohibited; and
(2) A buffer zone of not less than 400 feet is maintained.
(b) Surface irrigation of land used:
(1) As greenbelt if:
() Public access to the area of use is prohibited; and
(IT) Human contact with the treated effluent does not occur.
(2) For agricuitural purposes; and '
(3) For the cultivation of fruit-bearing trees or nut-bearing trees.
(c) Subsurface irrigation of land used for agricultural purposes if public access is controlled.
(d) Dust control.
() Soil compaction.
(f) Flushing sewer lines.
(8) An impoundment if:
(1) Public access to the impoundment is prohibited;
(2) All human activities involving contact with the treated effluent are prohibited; and
(3) Human contact with the treated effluent does not occur.
(h) Any activity approved for reuse category E.
(i) Any other use approved by the Division.




- 2. As used in this section, “dust control” means the program required pursuant to NAC 445B.22037 to
prevent controllable particulate matter from becoming airborne.
(Added to NAC by Environmental Comm’n by R063-04, eff. 10-6-2004)

NAC 445A.2771 Reuse category E: Approved uses. (NRS 445A.425) Treated effluent that meets the
requirements for bacteriological quality set forth in NAC 445A.276 for reuse category E may be used for:

1. Spray irrigation of land used for agricultural purposes if:

(a) Public access to the area of use is prohibited; and

(b) A buffer zone of not less than 800 feet is maintained.

2. Any other use that is approved by the Division.

. (Added to NAC by Environmental Comm’n by R063-04, eff. 10- 6-2004)

NAC 445A.279 Determining quality of effluent: Storage reservoirs excluded from treatment
process. (NRS 445A.425) For the purpose of determining the quality of effluent, storage reservoirs do not

constitute part of the treatment process.
(Added to NAC by Environmental Comm’n, eff. 9-13- 91)——(Subst1tuted in revision for NAC 445.178)

NAC 445A.280 Waiver or modlﬁcatlon of requirements. (NRS 445A.425) The Director may waive
compliance with or modify any requirement of NAC 445A.274 to 445A.280 mcluswe for a specific
proposed use of treated effluent upon his determination that because of the size, type or location of the
proposed use, the waiver or modification is consistent with the policy set forth in NRS 445A.305.

(Added to NAC by Environmental Comm n, eff. 9-13-91; A by R063-04, 10- 6-2004)
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SECTION 1 PURPOSE, LEGAL AUTHORITY, RESPONSIBILITY

PURPOSE
The purpose of TMWA's backflow prevention program is:

1. To protect TMWA's potable distribution system against the possibility of actual or
potential contaminants or pollutants entering TMWA'’s potable water system by
containing that contamination or pollution within that water customer’s private
internal water system.

2. To develop and implement an effective, ongoing, consistent backﬂow prevention
program which will comply with Nevada Administrative Codes (NAC) 445A.67185
through NAC 445A.67255, Public Water Systems.

3. To assist in the education of water customers about health (contamination) and non
health (pollution) hazards of water use. This, in turn, will promote the elimination of
actual and potential cross connections.

LEGAL AUTHORITY

Under Nevada Administrative Code 445A.67185, Public Water Systems, the water
purveyor has the primary responsibility for preventing water from unapproved water

supplies, or any other substances, from entering the potable public water system. Per
NAC 445A.67185, the water purveyor shall

1. Ensure that there are no unprotected connections between the supplles of water,

systems for the pumping, storage and treatment of water, and distribution system of
the public water system and any source of pollution or contamination pursuant to
which any unsafe water or other degrading material can be discharged or drawn into
the public water system as a result of backsiphonage or backpressure.

Develop and carry out a program for the control of. cross-connections that is

approved by the health authority.

RESPONSIBILITY

Clear responsibilities exist in the development, implementation and maintenance of an
effective backflow prevention and cross-connection control program. TMWA believes
that an effective backflow prevention program includes both service protection and
internal protection conscientiously followed by all water customers.

TMWA RESPONSIBILITY
TMWA'’s responsibilities as a purveyor of drinking water include the following:

1. Performing water treatment to ensure all drinking water standards set forth at the
State and Federal level are met,

2. Ensuring that drinking water standards are maintained within its distribution system
through programs such as flushing and water quality testing
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3. Developing, implementing and maintaining a backflow prevention program
consisting of service protection at the point where customer services connect to the
distribution system.

a.

TMWA'’s Backflow Prevention Group will review all new service connection
requests and all existing service connections to determine when a service
connection presents an actual or potential hazard to TMWA's water
distribution system. :

For the purposes of providing service protection for new or existing water
services, TMWA will designate the required type of backflow prevention to
comply with NAC 445A and TMWA's policy.

TMWA will designate the installation location for backflow prevention
installation.

TMWA will provide Backflow Prevention Installation Requirements and
Standards to the water customer or his/her representative.

TMWA will require the water customer to install the designated backflow
prevention, by and at the customer’s expense, within a length of time
determined by TMWA, as a requirement for water service.

TMWA will not authorize water service turn on until backflow prevention has
been satisfactorily installed, inspected by a member of the TMWA Backflow
Prevention Group and has been tested by a certified tester.

TMWA will terminate an existing water service if, after a reasonable attempt,
a satisfactory conclusion to a retrofit of existing services is not achieved. A
satisfactory conclusion includes installation which has been inspected and
approved by a member of the TMWA Backflow Prevention Group and has
been tested by a certified tester.

TMWA will notify water customers of tests due.

TMWA will maintain records and monitor that backflow prevention is properly
installed, maintained and tested.

TMWA will periodically reevaluate service connections to assess the degree
of hazard posed by the water customer’s premise. This will be done by
TMWA Backflow Prevention Group whenever there is a change in the
customer at a premise or per a schedule acceptable to TMWA.

TMWA will define enforcement actions for any customers that fail to comply
with the Backflow Prevention Program.

TMWA is not responsible for detecting, eliminating or controlling cross
connections within a customer’s water system.

WATER CUSTOMER RESPONSIBILITY

Customers have very clear responsibilities for backflow prevention and cross-
connection control. The following measures ensure the quality of the community’s water
supply as well as ensuring water quality within internal plumbing.
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1. Water customers claim ownership, or custody, of potable water once it passes the
water meter or point of connection to TMWA'’s distribution system. Furthermore,
customers have the prime responsibility to maintain their internal water piping to
ensure that “used water” shall not reverse back into TMWA's distribution system.

2. All costs associated with backflow prevention assemblies shall be borne by the
water customer.

3. It is the water customer’s responsibility to design the backflow prevention installation
to meet all of TMWA's requirements, and to conform with other applicable codes,
such as the Uniform Plumbing Code (UPC), the National Fire Protection Association
(NFPA) and all city or building codes.

4. The customer shall design his water system (either a new water service or the
retrofit of an existing water service) to accommodate pressure losses attributed to
the installation of backflow prevention assemblies. This may include installing
pumps or renovating existing private water systems.

5. Upon notification from TMWA, the customer shall install, repair, replace or test the
backflow prevention assembly within a length of time determined by TMWA.

6. If the backflow prevention assembly is not installed immediately after the meter or
point of connection, the water customer shall provide annually in writing to TMWA a
declaration that no connections exist, or will be made, between the meter or point of
connection and the backflow prevention assembly.

7. The customer shall make all installations and repairs such that the assembly
remains in factory working condition.

8. Customers have a responsibility to design, build and maintain their internal private
water system per City Building and UPC codes.

9. The water customer shall have the assembly tested per the requirements in this
policy.

10. The customer is responsible for any loss or damage resulting from the installation,
repair, maintenance, operation, malfunction or vandalism of a backflow prevention
assembly.

11.Customers are responsible to notify TMWA of any possible hazards pollutants or
contaminants which may have entered TMWA'’s distribution system from the
customer’s internal system.

12.If service protection does not exist or has been installed internal to a customer’s
internal system, the customer’s system shall be available at all reasonable times for
inspection or testing by TMWA to determine the emstence of unprotected cross
connections.

13.Customers have the responsibility to notify TMWA Backflow Prevention Group of the
intent to use non potable water on the same premise where TMWA water is being
delivered.

14.If non potable water is being used on the customer premises, the customer's water
system shall be available at reasonable time for a shut down inspection and test by
TMWA to determine the existence of cross connections.
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. REFERENCES TO OTHER SECTIONS OF THIS POLICY
Enforcement Action ‘
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SECTION 2 DEFINITIONS

The following terms are relevant to TMWA's backflow prevention and cross-connection
- control program. Any term not specifically defined in this section shall revert to the
meaning as defined by the Nevada Administrative Code (NAC) 445A — Public Water
Systems — and subsequent revisions thereof.

AIR GAP SEPARATION: The term air-gap separation means a physical break between
the free flowing end of the supply pipe and the overflow rim of a receiving vessel. The
air-gap shall be at least double the diameter of the supply pipe measured vertically
above the top rim of the vessel, in no case less than one inch. In certain proximity to
walls, the air gap shall be three times the diameter of the supply pipe.

APPROVED BACKFLOW PREVENTION ASSEMBLY: The term “approved backflow
prevention assembly” means an assembly which has passed laboratory and field
evaluation tests performed by the University of Southern California (USC) Foundation
for Cross-Connection Control and Hydraulic Research.

APPROVED WATER SUPPLY: Approved water supply in the context of this policy
statement means the treated water supplied by TMWA, the water quality of wh|ch is
regulated by the State Health Division and the District Health Department.

ATMOSPHERIC VACUUM BREAKER (AVB): An atmospheric vacuum breaker means
a vacuum breaker that contains an air inlet valve, a check seat and one or more air inlet
ports, in which: 1) The flow of water causes the air inlet valve to close the air inlet ports

; and 2) When the flow of water stops: (a) the air inlet valve falls and forms a check
valve against backsiphonage; and (b) the air inlet ports open to allow air to enter and
satisfy the vacuum.

AUXILIARY WATER SUPPLY: The term “auxiliary supply” meané any water supply on
or available to the premises other than the approved water supply.

AWWA STANDARD: The term “AWWA Standard” means an official standard
‘developed by the American Water Works Association (AWWA).

AWWA TEST: The term “AWWA test” is synonymous with the term “test”.

BACKFLOW: The term “backflow” shall mean an undesirable flow condition, caused by
a differential in pressure that causes the flow of water or other liquids, gases, mixtures
or substances into the distribution system of a potable supply of water from any source
or sources other than an approved water supply source. Backsiphonage is one cause
of backflow. Backpressure is the other cause.

BACKFLOW PREVENTION GROUP: The term “backflow prevention group” means
the personnel charged with administration of TMWA's backflow prevention program.
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CERTIFIED SPECIALIST: The term “certified specialist”’ shall mean an individual who
is certified to perform cross-connection control and backflow prevention surveys.
Certification shall be obtained through the California Nevada Section of the American
Water Works Association or through the USC Foundation for Cross-Connection Control
and Hydraulic Research. TMWA maintains a list of certified specialists who are eligible
to perform surveys for TMWA water customers. Cross-Connection Control Specialist is
synonymous with Certified Specialist.

CERTIFIED TESTER: The term “certified tester” shall mean an individual who is
certified by the California-Nevada Section of the American Water Works Association, to
perform tests on backflow prevention assemblies. In Washoe County, the District
Health Department maintains a current list of certified testers.

COMMUNITY’S DRINKING WATER OR COMMUNITY’S WATER DISTRIBUTION
'SYSTEM: This term means the potable water in TMWA Water Distribution System.

CONSTRUCTION WATER: The term “construction water” shall mean any water,
potable or otherwise, which may be used for any construction activity i.e. dust control
and grading purposes, mixing concrete etc. Potable water supplied by TMWA for
construction purposes shall be protected with backflow prevention as determined by
TMWA's backflow prevention group.

CONTAMINATION: The term “contamihation” shall mean a degradation of the quality
of water by any foreign substance which creates a hazard to the public health, or which
may impair the usefulness or quality of the water.

CROSS-CONNECTION: The term “cross-connection” as used in this program means
any unprotected actual or potential connection between a potable water system and
any source or system containing water or a substance that is not or cannot be approved
as safe, wholesome, and potable. By-pass arrangements, jumper connections,
removable sections, swivel or changeover assemblies, or other assemblies through
which backflow could occur, shall be considered to be cross-connections.

CUSTOMER’S PRIVATE WATER SYSTEM: The term refers to the water customer’s
private plumbing system within the customer’s premises.

DISTRIBUTION SYSTEM: The term shall mean the potable TMWA Water Distribution
System.

DISTRICT HEALTH DEPARTMENT: This term refers to the Washoe County Health
Department.

DOUBLE CHECK VALVE ASSEMBLY (DC): The term “double check valve assembly”
or DC” means an assembly of two internally loaded , independently acting check
valves, including tightly closing resilient seated shut-off valves on each end of the
assembly and 4 properly located resilient seated test cocks.

DOUBLE CHECK DETECTOR ASSEMBLY: This is a Double Check Valve with a
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smaller sized approved bypass containing a specific water meter and an approved
double check valve assembly.

FREEZE PROTECTION: The term “freeze protection” as it pertains to this program
means an above or below ground enclosure designed with sufficient insulation and heat
to prevent the water in a backflow prevention assembly from freezing. Such enclosure
shall also allow ready access for maintenance and testing purposes and provide
clearances as defined by TMWA Installation Standards.

HEALTH AGENCY: The term “health agency” as it pertains to this program means the
Nevada State Health Division.

HEALTH HAZARD: The term “health hazard” shall mean actual or potential threat of
contamination to the approved water supply.

INSTALLATION INSPECTION: The term “installation inspection” as it pertains to this
program means an inspection by a member of TMWA’s Backflow Prevention Group of
a newly installed backflow prevention assembly providing service protection.

INSTALLATION STANDARDS: The term “installation standards” as it pertains to

- TMWA's backflow prevention and cross-connection control program means the
Backflow Prevention Installation Requirements and Standards and this policy as
developed by TMWA. These standards are consistent with the Nevada Administrative
Code and other recognized experts in the backflow prevention field, such as the USC
Foundation for Cross-Connection Control and Hydraulic Research.

INTERNAL BACKFLOW PREVENTION OR INTERNAL BACKFLOW PROTECTION:
The terms “internal backflow prevention” or “internal backflow protection” refer to
backflow prevention used for the purpose of isolation on a piece of equipment or use of
water within a water customer’s private plumbing system.

INTERNAL WATER SYSTEM: The term “internal water system” refers to the private
piping of water on a water customer’s premises.

LOCAL HEALTH AGENCY: The term “ local health agency” means the Washoe
County District Health Department.

NON HEALTH HAZARD: The term “non health hazard” shall mean actual or potential
threat of pollution to the approved water supply.

NON POTABLE WATER: The term “non potable water” shall mean a water supply
which has not been approved for human consumption by the health agency having
jurisdiction. '

POINT OF CONNECTION (POC): The Point of Connection is synonymous with

Service Connection. The P.O.C. is the back of curb for all streets with planter strips.
The P.O.C. is the back of sidewalk for streets with sidewalk contiguous with the curb
and gutter. Where the P.O.C. is unclear, the location will be designated by a TMWA
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Backflow Prevention Group member. If a meter exists, that shall be considered the
P.O.C.

POLICY: The term “policy” or TMWA “policy” shall refer to the document titled
Backflow Prevention and Cross Connection Control Policy for TMWA Power Company
and its contents.

POLLUTION: The term “pollution” shall mean a degradation of the quality of water by
any foreign substance which would not constitute a health hazard to the public health,
but which would adversely and unreasonably affect the aesthetic qualities of water for
domestic uses. -

PRIVATE WATER SYSTEM: The term refers to the water customer’s private plumbing
system within the customer’s premises.

PREMISES: The term “premises” means any and all areas on a water customer’s
property which are served or have the potential to be served by TMWA'’s potable water
system.

RECLAIMED WATER: The term “reclaimed water’ means effluent derived from
wastewater treatment system, which as a result of treatment, is suitable for uses other
than potable use.

REDUCED PRESSURE PRINCIPLE ASSEMBLY (RP): The term “reduced pressure
principle assembly” or “RP” means an assembly incorporating two internally loaded,
independently operating check valves and an automatically operating differential
pressure relief valve located between the two checks, with resilient seated shut-off
valves on each end of the assembly, and equipped with 4 properly located resilient
seated test cocks. .

REDUCED PRESSURE PRINCIPLE DETECTOR ASSEMBLY: This is a Reduced
Pressure Principle assembly with a smaller sized approved bypass containing a specific
water meter and an approved reduced pressure principle assembly.

RETROFIT: The term retrofit refers to installation of backflow prevention assemblies,
for the purpose of providing service protection, on existing water services.

SERVICE CONNECTION: The term “service connection” refers to the point of
connection of a customer’s (or water user’s) piping to TMWA’s main or water meter.

SERVICE PROTECTION: The term “service protection” as it pertains to this program
means the installation of backflow prevention on the water service connection, just
downstream of the water meter or point of connection, the purpose of which is to
protect TMWA's distribution system from cross-connections or potential cross-
connections within the customer’s piping system. A synonym is containment. NAC
445A defines the service connection as the point at which the water purveyor loses its
authority and control over water.
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TMWA POWER COMPANY: TMWA is synonymous with TMWA Power Company

TEST: The term “test” as it pertains to this program means a functional test of a USC
approved backflow prevention assembly. This test shall be conducted by a CA-NV
AWWA Certified Backflow Prevention Tester, per procedures adopted by AWWA.

THERMAL EXPANSION: The term “thermal expansion” means the increase in water
pressure within a customer’s water system due to thermal affects. Thermal expansion
is a potential problem within a customer’s system which has been equipped with a
backflow prevention assembly and appropriate measures shall be taken by the
customer, i.e. properly designed and sized thermal expansion tanks.

USED WATER: The term “used water” means water which has passed the point of
service connection and therefore has left the control of the water purveyor.

UTILITY: The term “utility” means TMWA Power Company who is responsible for the
operation of the water distribution system.

WATER CUSTOMER: The term “water customer” means any person (or that person’s
representative) or agency (or that agency’s representative) obtaining or using water
from TMWA'’s water potable water supply system.

WATER DISTRIBUTION SYSTEM: Means TMWA'’s water distribution system.

WATER USER SUPERVISOR: When requested by the water purveyor, the water
customer shall appoint a water user supervisor who shall be responsible for
conformance with all applicable laws, rules and regulations pertaining to backflow
prevention; for the installation, operation and use of all water piping systems, backflow
prevention assemblies and water using equipment on the premises; and for the

~ avoidance of unprotected cross connections. The Water User Supervisor will be
responsible for the customer’s private water system and be responsive to backflow
prevention requirements set forth by the water purveyor and NAC 445A.

WATER SUPPLIER: The term “water supplier” means the person who owns or

operates the approved water supply system. The water supplier in this program is
TMWA Power Company.
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SECTION 3 GENERAL BACKFLOW PREVENTION
REQUIREMENTS -

CURRENT INSTALLATION REQUIREMENTS

Backflow prevention assemblies are required by TMWA (on domestic, fire and irrigation
water services) to provide service protection for TMWA's distribution system. This
backflow prevention shall be installed per TMWA Backflow Prevention Installation

- Requirements and Standards and this policy as a condition for new water service or
continuation of existing service. Any proposed deviation from these requirements and
standards will require approval from a member of TMWA's Backflow Prevention Group.

Backflow prevention requirements and installation standards may change over time. It
is the responsibility of the water customer to ensure the current version of TMWA's
Backflow Prevention Installation Requirements and Standards and this policy is
complied with. These requirements refer to both new and existing water services, and
for domestic, irrigation and fire services, unless specified otherwise by TMWA Backflow
Prevention Group. '

Retrofits of existing services may present some special circumstances that will be dealt
with on a case by case basis. For additional information on Retrofits of existing
services, please refer to those sections of this policy.

Refer to the TMWA Backflow Prevention Installation Requirements and Standards in
the Appendix for detailed installation, inspection, testing and design requirements.

DESIGN CONSIDERATIONS

The installation of backflow prevention requires a number of considerations be reviewed
prior to installation. Of particular importance in the design of a system incorporating a
backflow prevention assembly are provisions:

» for thermal expansion of downstream water or fluids

= for drainage systems to handle full port discharges from the relief valves of reduced
pressure principle backflow prevention assemblies

* to prevent freezing of the backflow prevention assembly and the water service

* to prevent submergence of internally or externally installed backflow prevention
assemblies

APPROVED ASSEMBLIES

Pursuant to NAC 445A, any backflow prevention assembly installed for service
protection on TMWA water services shall be on the current University of Southern
California (USC) List of Approved Backflow Prevention Assemblies. TMWA maintains a
current USC list of the approved assemblies and will, upon request, provide the most
current list to a water customer.
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Backflow prevention assemblies are approved by USC as an integral unit beginning
with the #1 shut off valve, through the assembly body and through the #2 shut off valve.
Any modification, including use of spare parts other than those of the original
manufacturer or using a non-USC-approved shut off valve, invalidates the USC
approval, and therefore the approval of TMWA as an acceptable assembly.

TYPES AND METHODS OF BACKFLOW PREVENTION

Types and methods of backflow prevention that are acceptable to TMWA for providing
service protection include the following:

e Pressure Vacuum Breaker or Spill Prevention Pressure Vacuum Breaker

¢ Double Check Valve Assembly and Double Check Valve Detector Assembly

o Reduced Pressure Principle Assembly and Reduced Pressure Pnncuple Detector
Assembly

o Air Gap

A member of TMWA'’s Backflow Prevention Group shall specify the required type of

protection based on NAC 445A and TMWA's policies, and to be commensurate with the

assessed degree of hazard on the customer’s premise. In situations that are not

covered in NAC 445A, TMWA shall evaluate each situation on a case by case basis

and will determine the required type of backflow prevention. The water customer may

at his/her discretion choose a higher level of protection than the minimum required by
TMWA. .

Per NAC 445A.6721, TMWA reserves the right to require more stringent requirements
than that set forth in NAC 445A.

DOMESTIC, IRRIGATION
DC, RP or Air Gap, to be determined by TMWA Backflow Prevention Group.

FIRE

* Dry systems also require double check valve assemblies due to the potential of
contamination when non potable water is introduced through the fire pumper
connection.

* NFPA Class 1, 2 and 3 systems require the installation of an approved double check
valve assembly.

* NFPA Class 4, 5 or 6 systems require the installation of an approved reduced
pressure principal assembly.

= At its discretion TMWA may require detector check assemblies.
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SPECIAL CIRCUMSTANCES

The normal types of backflow prevention required for a water service are listed above.
However a retrofit situation or any special circumstances listed below (or not listed) may
cause an exception to the norm.

= Where access to a premise is denied by the water customer to TMWA Backflow
Prevention Group, TMWA's distribution system shall be protected with an Air Gap.

* Where there is one contaminant (health) hazard, TMWA's distribution system shall
be protected with a Reduced Pressure Principle Assembly, to be determined by
TMWA Backflow Prevention Group.

= [fitis impossible or impractical to make a cross connection survey, TMWA's
distribution system shall be protected with an Air Gap or a Reduced Pressure
Principle Assembly, to be determined by TMWA Backflow Prevention Group.

ATMOSPHERIC VACUUM BREAKER (AVB)

The use of atmospheric vacuum breakers for service protection on new service
connections is prohibited.

INSPECTIONS

All inspections shall be performed by the Backflow Prevention Group unless otherwise
assigned by mutual agreement to another department of TMWA. Any backflow
prevention installed for service protection for a new service connection or existing
service connection shall be inspected by a TMWA Backflow Prevention Group member
as a condition for new water service or continuation of existing service.

If any inspection is not requested, TMWA may require the service trench be excavated
and/or the backflow prevention assembly moved to the meter or the point of connection.

BACKFLOW PREVENTION ASSEMBLY TESTS

The water customer shall have each assembly, which was installed for service
protection, tested by a certified tester as a condition for new water service or
continuation of existing service. Upon conclusion of the test, it is the water customer’s
responsibility to submit a copy of this written test report to TMWA. Assembly tests are
required:

After installation of a new assembly

After repair, replacement, relocation of an assembly

After a backflow incident

Annually; or more frequently as required by TMWA for the purpose of monitoring
cross connection hazards; or more frequently for the purpose of reviewing
assemblies that repeatedly fail the tests.

o~

Water service will be terminated if tests are not performed as required by TMWA.

Refer to the portion of this section titled Repair and Replacement regarding when a test
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is not successfully completed.

INITIAL TESTS

Each newly installed backflow prevention assembly, or any backflow prevention
assembly which has been repaired, replaced or relocated, shall be tested and the
successful test results shall be received by TMWA within seven (7) working days of the
water meter turn on or repair of the assembly. If the test is not received in this period
the procedure to terminate water service, based on the section Enforcement Action,
item 3 of Water Service Termination (Refusal or unapproved delay to test a backflow
prevention assembly), will be instituted.

ANNUAL TESTS

TMWA will notify customers by mail when the periodic (usually annual).testing of the
assembly providing service protection is required. TMWA may require certain
assemblies be tested more frequently and will notify the customer of this requirement.
The following communication process will be used:

1. TMWA will notify the water customer of the required backflow prevention test at the
beginning of the month in which the test is due. The customer will be given a thirty
(30) day time frame to comply and have the test provided to TMWA. }

2. A second notice will be sent to the water customer who does not take action on the
first notification. The second notice will aliow a five (5) work day time frame to
comply.

3. The third notice will notify the customer of a Disconnect Notice to be carried out
within 48 hours and to remain in effect until the test is completed.

4. A delayed test in the current year will not change the next year’s test date to the
later date when the test was actually done. For example, a test is due in August
1998, but is not performed until October 1998. The next test will be due in August
1999, not in October 1999.

REPAIR OR REPLACEMENT OF ASSEMBLIES

An assembly may be removed by the customer for repair provided the water is not used
until the repair is completed. A retest of the repaired assembly will be required after the
repair is complete.

An assembly may be removed by the customer for replacement provided the water is
not used until the replacement assembly is installed. All assemblies used as
replacements shall be installed per TMWA Backflow Prevention Installation
Requirements and Standards and this policy and shall be tested by a certified tester
after installation. The manufacturer, serial number, and size of the old assembly shall
be noted on the test form and shall be noted as being replaced.
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TMWA may notify the customer of required repairs to a backflow prevention assembly
or replacement of a backflow prevention assembly. TMWA will notify customers by mail
regarding repair or replacement requirements.

REMOVAL OR RELOCATION OF ASSEMBLIES

Approval shall be obtained from TMWA Backflow Prevention Group before a backflow
prevention assembly, which was installed for service protection, can be removed or
relocated. Relocation, inspections and tests of the relocated assembly shall be
completed as noted in the TMWA Backflow Prevention Installation Requirements and
Standards and this policy.

INSTALLATION LOCATION

The location of backflow prevention for service protection shall be designated by the
TMWA Backflow Prevention Group. The normal installation locations are listed below,
however a retrofit situation or any special circumstances listed below (or not listed) may
cause an exception to the norm.

TMWA shall require of any water customer with backflow prevention designated as
service protection, that is not installed immediately after the meter, or point of
connection:
a. An annual certification stating that no connections or taps have been made
between the meter, or point of connection, and the backflow prevention.

SPECIAL CIRCUMSTANCES

The backflow prevention assembly for all water services to a premise shall be installed
at the meter or point of connection to TMWA'’s main if any of the following apply:

 If an auxiliary water supply or non potable water supply (recycled, ditch, well,
surface, etc.) is on the premises.

« If entry to any portion of the premises is not available for inspection by TMWA.

e If any customer cannot or will not allow an on-premises inspection of his private
internal water system.

"o If all conditions for an internal installation as noted in the TMWA Backflow
Prevention Installation Requirements and Standards or this policy are not met,
including approval by TMWA Backflow Prevention Group for an internal installation.

DOMESTIC, IRRIGATION

e Domestic Service: immediately downstream of the meter effective 9/1/98.

e |rrigation Service: immediately downstream of the meter.
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FIRE SERVICES

. FIRE SYSTEM DEFINITIONS
The following definition system is used by TMWA for determining the appropriate
installation location for backflow prevention on a private fire protection system for new
or existing services. It is not to be confused with the NFPA fire system classification
system.

1. Type A System-Single Fire Service follows all of the following characteristics:

a. A single fire service line (one point of connection to TMWA'’s main) serves
one fire suppression system in one building with one riser and

b. The fire suppression system is not directly or indirectly connected to any
other fire suppression system and

c. this is not a looped system and
d. there are no fire hydrants on this fire service line and

e. the length (of the fire service line) between the point of service connection on
TMWA'’s main and the riser and backflow prevention installation location in
the building is less than 150 feet and

f. TMWA Backflow Prevention Group has approved an internal installation and
g. All requirements for internal installations are met.

. 2. Type B system-defined as any configuration of fire service not designated as Type A
system. Type B systems may include, but are not limited to, the following
characteristics:

a. multiple points of connection to TMWA'’s main.

b. looped systems with one point of connection.

c. one fire service line provides water suppression to more than one building.
d

. the fire service line is greater than 150 feet from point of connection to the
backflow prevention.

e. fire hydrants are on the fire service line.

LOCATION REQUIREMENTS
The location for the backflow prevention shall be determined by TMWA for each
project.

For all backflow prevention assemblies that are required by TMWA for service
protection, the preferred location of the backflow prevention assembly shall be
immediately inside the property being served. The rationale for this requirement is that
TMWA loses control of water quality once water passes into the customer's system.

- On the other hand, TMWA is aware that locating the backflow prevention assembly at
the fire system riser provides easier accessibility for testing and maintenance purposes,
and may provide some freeze protection benefits. Forthese reasons the following

. standards shall be used in the location of backflow prevention assemblies:

BACKFLOW POLICY 21 REVISED 8/13/2007 1:55 PM



TYPE A SYSTEMS

Internal installations will be accepted for the fire suppression systems defined by
TMWA Backflow Prevention Group as a Type A system. All requirements for internal
installation as described in the TMWA Backflow Prevention Installation Requirements
and Standards and this policy shall be met. If, in the opinion of TMWA, these
requirements for internal installations have not been met, TMWA will require corrections
to the installation or may require the backflow prevention assembly be moved to an
exterior location just inside the property line.

TYPE B, C & D SYSTEMS

The backflow prevention assembly is required at the point of connection (immediately
inside the customer’s property line) for these systems. All requirements for installation
as described in the TMWA Backflow Prevention Installation Reqwrements and
Standards and this policy shall be met.

1. DC’s may be installed above ground in a freeze proof enclosure, or in an
underground vault properly designed for drainage.

2. RP’s shall be installed above ground in a freeze proof enclosure properly
designed for drainage. .

3. On request from the water customer, rather than an RP at the property line,
TMWA will consider allowing a double check valve assembly at property line
accompanied by RP’s inside the facility at the glycol loops. The RP
installations shall meet all requirements for an internal installation.
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SECTION4  RETROFIT PROCEDURE FOR EXISTING SERVICE
CONNECTIONS |

As directed by the District Health Department, TMWA shall review all existing water
service connections to assess the degree of hazard within a premise to designate the
required backflow prevention. All existing domestic, irrigation and fire service
connections will be reviewed. The retrofit program will be carrled out:

= through mailings to specific water customers,

* during remodels, tenant improvements, expansions, or construction projects or

* through other methods deemed necessary by TMWA.

REMODELS, TENANT IMPROVEMENTS, OTHER CONSTRUCTION

Retrofits which are initiated in conjunction with a building permit for remodels, tenant
improvements, building additions, etc. may not require the detailed survey discussed
below. TMWA Backflow Prevention Group will review the construction project and
water use and will determine the appropriate type of backflow assembly and location.
These retrofits shall be completed during the course of the construction project and are
required for continuing water service. Water services that are not required to be
upgraded with backflow prevention as a result of this construction will be retrofitted at a
later time.

NON CONSTRUCTION RELATED RETROFITS

TMWA will contact other customers for retrofit of their domestic, irrigation and fire water
services without the stimulus of a construction project. Upon being contacted by Sierra,
a water customer of an existing service connection may have two options (and will be
notified of the available options):

1. The water customer shall install the required backﬂow prevention in conformance
with NAC 445A and TMWA policy, and per TMWA Backflow Prevention Installation
Requirements and Standards. Backflow prevention, commensurate with the degree
of hazard per NAC 445A, shall be installed for service protection if one of more of
the following characteristics exist:

* Premise with complex plumbing arrangements which make it impractical to
assess whether cross connection hazards exist, :

* Premise with a repeated history of cross connections being established or
reestablished,

* Premise where cross connections are unavoidable, or not corrected, or
where there is a high potential for change in the plumbing system.

2. If the customer wishes to install backflow protection internal to his plumbing system,
or if petition is being made with TMWA to lower the level of backflow prevention for
service protection, the customer shall contract with a Cross Connection Specialist to
perform a detailed survey of the premise. TMWA strongly encourages customers to
conduct cross-connection control surveys to provide internal protection.
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a. The survey will list the hazards associated with the water use on the premise
and will recommend the proper level of backflow prevention for these hazards
for internal protection. The survey will also list backflow prevention

. requirements for service protection.

b. A copy of the survey will be forwarded by the specialist to TMWA Backflow
Prevention Group.

c. TMWA will evaluate this survey; review, ap'prove or change requirements and
locations for internal protection; and may make additional requirements for
internal protection.

d. Having a survey performed will not elifninate, and may not reduce the service

protection requirement designated by NAC 445A or TMWA Policy.
e. The retrofit will be carried out as noted in this section under Retrofit Steps.

RETROFIT STEPS

After it has been determined which step above will be followed, the following is a brief
description of the next steps in the retrofit.

1. The type of backflow prevention for service protection and its location will be

determined by a member of TMWA'’s Backflow Prevention Group. The level of
protection listed in NAC 445A will be the requirement for service protection. Any
water use not listed in this detail will be reviewed on a case by case basis for service
protection requirements.

= [f TMWA assess that no hazard exists with the current water use and no service
protection is required: ‘

a. A periodic review will be made of this premise to reevaluate level of
hazards

b. TMWA will document the reasons for not requiring service protection.

. TMWA recognizes the hardships that may be imposed on a customer through this

retrofit program. Therefore, the schedule for implementation of the backflow
prevention improvements may be flexible, provided TMWA, after any necessary
consultation with the District Health Department, determines there is no immediate
risk. TMWA and the customer will jointly agree on a completion date. General
timeframes for completion of installation follow:

a. Where TMWA identifies a contaminant (health) hazard, service protection
shall:
= be completed within 90 days or
* In accordance with an alternate schedule acceptable to TMWA.

b. Where TMWA identifies a pollutant (non health) hazard, service protection
shall be completed In accordance with a schedule acceptable to TMWA.

2. After the final determination is made, an agreement letter will be made between

TMWA and the water customer describing in detail the improvements to be made
and a schedule by which the improvements shall be completed.
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3. If the retrofit is not completed at the agreed upon time, the water service may be
terminated after the notification steps listed in Enforcement Action, Water Service
Termination, unless the customer receives an approval from TMWA Backﬂow

Prevention Group for an extension.
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SECTION 5 REQUIREMENTS FOR RETROFITS

GENERAL BACKFLOW PREVENTION REQUIREMENTS

As a general rule, retrofit installations shall be per the requirements in this policy and -
the TMWA Backflow Prevention Installation Requirements and Standards. This section
shall contain only items which may be exceptions only for retrofits to the installation
requirements described in Section 3, General Backflow Prevention Requirements, and
to the TMWA Backflow Prevention Installation Requirements and Standards.

If, in the original utility plans for the project, a backflow prevention assembly was called
for but not installed, the backflow prevention assembly as called for on the utility plans
shall be installed.

APPROVED ASSEMBLIES

Regarding any presently existing backflow prevention assembly which was a USC
approved assembly at the time of installation, but is not currently on a USC Approved
Assembilies list: As long as the assembly passes the annual AWWA functional test,
has been maintained and/or repaired to meet original factory working conditions, and is
commensurate with TMWA'’s assessed degree of hazard, the assembly will be
accepted as an approved assembly for service protection. It shall be replaced with an
approved assembly at the point when it is either moved or can no longer meet the
specifications listed above.

REDUCED LEVEL OF SERVICE PROTECTION

This section is applicable to domestic and fire water services. TMWA recognizes that,
on occasion during a retrofit, the installation of the proper backflow prevention
assembly may be difficult due to space, drainage constraints or the physical
configuration of the water customer’s premise. In these situations, at the water
customer’s request, TMWA may consider, in consultation with the District Health
Department, a reduced level of protection. As a requirement for a reduced level of
service protection the water customer shall commit in writing to the following:

1. In the event a water customer request a reduced level of service protection, the

owner accepts liability for installing the pollutant (non health) hazard level type of
assembly to protect against a contaminant (health) hazard.

2. The water customer shall have a Cross Control Connection Specialist perform a
detailed cross-connection survey of the premise as noted in the section titled
Procedure for Retrofit of Existing Services.

3. The customer shall complete installation of internal protection improvements as
outlined in the survey and approved by TMWA to provide a level of protection
commensurate with the assessed degree of hazard.

4. TMWA will require the water customer to maintain an aggressive, on going internal
backflow prevention program.
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The backflow prevention for internal protection shall be installed per TMWA
Backflow Prevention Installation Requirements and Standards and this policy,
inspected by TMWA Backflow Prevention Group, maintained or repaired to original
factory working condition, and tested by a certified tester at an interval to be
determined by TMWA.

An increased frequency of testing of serwce protection assemblies as determined by
TMWA may be required.

. For reduced service protection on a domestic service some additional requirements

are noted in the Domestic Service, Backflow Prevention Options, noted below.

For reduced service protection on a fire system some additional requirements are
noted in the Fire Service, Backflow Prevention Options, noted below.

. Records detailing the internal protection, the repair and maintenance, and tests shall

be maintained by the water customer and will be submitted to TMWA on an annual
basis.

10.Each year, a written re-certification shall be required of the owner or property

11.

manager containing details regarding the following items. After receipt and review
of the certification, TMWA's Backflow Prevention Group shall then determine if the
reduced service protection is still adequate. Should the level of service protection
not be adequate for the level of hazard, the water customer shall be required to
upgrade the service protection backflow prevention assembly to the proper type as a
requirement for continued water service. The following will be included in the re-
certification:

Changes in tenancy,
Changes in water use,

- Plumbing changes
Use of non potable water

TMWA shall require reasonable access to the premise to conduct an initial cursory
survey and periodic re-evaluations to determine if the internal protection is adequate
to protect TMWA distribution system.

12. TMWA may also require the customer have additional detailed surveys performed

by a Cross Connection Specialist.

INSTALLATION LOCATION

SPECIAL CIRCUMSTANCES

The backflow prevention assembly for all water services to a premise shall be installed
at the meter or point of connection to TMWA's main if any of the following apply:

If a water customer’s premises has internal cross connections that cannot be
permanently corrected or controlled

If a water customer’s premises has intricate internal plumbing and piping

If the water service laterals between the point of connection and the water use
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cannot be located of defined to the satisfaction of TMWA

¢ If any conditions listed in the section General Backflow Prevention Requirements,
Installation Location Requirements, Special Considerations apply.

DOMESTIC SERVICES
Backflow prevention shall be as close as possible to the meter.

TMWA may consider allowing the backflow prevention assembly to be located internally
at the water riser if physical space is limited for an exterior installation, if proof is
provided that no lateral taps exist prior to the proposed installation location inside the
building, and if all requirements are met for an internal installation including sufficient
access to the assembly for testing and maintenance purposes

IRRIGATION SERVICES

Backflow prevention shall be immediately downstream of the meter. Installations shall
be per the TMWA Backflow Prevention Installation Requirements and Standards and
this policy.

FIRE SERVICES

Backflow prevention shall be as close as possible to the service connection. The fire
hydrants, number of fire risers and the fire department pumper connection will be a
consideration during placement of the backflow prevention assembly.

TMWA may consider allowing the backflow prevention assembly to be located internally
at the fire system riser if physical space is limited for an exterior installation, if proof is
provided that no lateral taps exist prior to the proposed installation location inside the
building, and if all requirements are met for an internal installation including sufficient
access to the assembly for testing and maintenance purposes

TYPES AND METHODS OF BACKFLOW PREVENTION

DOMESTIC BACKFLOW PREVENTION OPTIONS

1. DOUBLE CHECK VALVE IN LIEU OF REDUCED PRESSURE PRINCIPLE
ASSEMBLY

With approval of TMWA, the District Health Department a DC may be used in
lieu of an RP. All requirements noted above in the section titled Reduced Level
of Service Protection shall be met by the water customer. In addition, the DC
requires a minimum of semi-annual testing and a possible higher level of testing
as directed by TMWA or the District Health Department. This substitution may
be considered for retrofit situations only under the following exclusive conditions:

a. Where retrofit of an RP induces pressure losses which render the existing
domestic system inoperable and there is not space for installation of a pump.
The owner of the domestic system shall submit to TMWA calculations and a

BACKFLOW POLICY 28 REVISED 8/13/2007 1:55 PM



detailed flow and pressure report to substantiate this claim. The calculations
and report shall be provided by a licensed plumber or engineer.

b. Where safety or drainage problems exist with the installation of an RP which
cannot be reasonably corrected. The owner of the system shall provide a
written report from his contractor or engineer which details the problems or
logistics of installing the RP.

IRRIGATION SERVICES

- STOP AND WASTE VALVES

NAC 445A.67255 specifically defines stop and waste valves as a potential source of
contamination to a distribution system and prohibits their use upstream of a backflow
prevention assembly. Any existing irrigation system with a stop and waste valve
between the meter (or point of connection) and the backflow prevention assembly shall
be changed to meet current TMWA Backflow Prevention Requwements and Standards
as a requirement for continued water service.

ATMOSPHERIC VACUUM BREAKERS
TMWA may accept the use of the existing atmospheric vacuum breakers (AVB) as
system protection if it can be demonstrated that:

1. the AVB is functioning properly:
e the air inlet opens when water supply is shut off
e the air inlet closes when water supply is turned on

2. the AVB is installed correctly including
e being installed at the proper height and
¢ with the proper shut off and drain system

3. no stop and waste valve is installed upstream of the AVB.

At the time that this AVB no longer passes the test it shall be replaced with an
assembly approved for service protection.

DOUBLE CHECK VALVE
TMWA may accept the use of the existing double check (DC) as system protection if it
can be demonstrated that:

1. the DC passes the periodic functional test
2. the DC is installed correctly including
e the proper shut off and drain system
3. no stop and waste valve is installed upstream of the DC.

At the time that this DC no longer passes the test it shall be replaced with an assembly
approved for service protection.
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FIRE SERVICES

REGULATORY REQUIREMENTS AND WATER QUALITY ISSUES

NAC 445A requires that all fire sprinkler systems be equipped with a backflow
prevention assembly. The type of backflow prevention assembly is based upon the
NFPA Classification of the particular fire sprinkler system and will be designated by a
TMWA Backﬂow\/ Prevention Group member.

TMWA has nearly 2000 fire protection service accounts. Based upon the results of
early surveys, many of these fire protection services are not equipped with proper
backflow prevention assemblies. Proper backflow prevention assemblies are testable
double check valve assemblies (DC), or testable reduced pressure principle assemblies
(RP) or air gap.

Based upon the water quality findings of the American Water Works Association
Research Foundation (AWWRF), there is no doubt that fire sprinkler systems constitute
a contaminant (health) hazard to TMWA's distribution system and shall be equipped
with appropriate backflow prevention assemblies. However, since installation of a
backflow prevention assembly will reduce the water pressure and may affect sprinkler
performance, care must be exercised when installing backflow prevention, to not
jeopardize a critical public safety requirement while providing for a public health
concern. That fire sprinkler system must continue to perform hydraulically during a fire
event. Therefore, any retrofit shall equally address public health (backflow prevention)
and public safety (maintaining reliable fire flow).

Other issues that are a concern in retrofitting existing fire sprinkler systems are
inadequate space and, in the case of reduced pressure principle assemblies, no
drainage system or an inadequate drainage system necessary to handle full discharge
from the relief valve. Another issue encountered in TMWA'’s backflow prevention
program includes the safety issue of installing a reduced pressure principle assembly
near electrical equipment. Safety requirements dictate that a reduced pressure
principle assembly be installed away from electrical equipment.

FIRE SYSTEM BACKFLOW PREVENTION OPTIONS

1. NO BACKFLOW PREVENTION ASSEMBLY
TMWA specifies that all fire services be equipped with backflow prevention
assemblies consistent with NAC 445A. Based upon the water quality data
presented in the AWWRF study and the potential acute and chronic health
effects associated with backflow from fire sprinkler systems, the “no backflow
prevention option” is not an option :

2. INSTALLATION OF REQUIRED BACKFLOW PREVENTION
This shall be per the requirements listed in the section titled General Backflow
Prevention Requirements.

3. DELAYED INSTALLATION OF DOUBLE CHECK VALVES
In situations where the retrofit is extremely difficult due to space limitations or
where the backflow prevention assembly adversely affects sprinkler system
operation, TMWA will consider a lengthening of the installation schedule under
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the following conditions:

a. That the existing system is equipped with at least a non-testable single check
valve.

b. That the owner of the system shall submit a report prepared by a licensed fire
system contractor or engineer which adequately describes the space or
hydraulic problems and prowdes the flow and pressure requiremerits of the
Fire Department.

~¢. That the owner of the premise consent to a prescribed plan and schedule for
eventual retrofit of the fire sprinkler system with a double check valve
assembly and a tank-pump installation if necessary for pressure and flow.
Such plan and schedule shall be with the approval of the District Health
Department and the jurisdictional fire department.

4. DOUBLE CHECK VALVE IN LIEU OF REDUCED PRESSURE PRINCIPLE
ASSEMBLY

With approval of TMWA, the District Health Department, and the jurisdictional
Fire Department, a DC may be used in lieu of an RP on certain NFPA Class 4,5,
& 6 fire sprinkler systems. All requirements noted above in the section titled
Reduced Level of Service Protection shall be met by the water customer. In
addition, the DC requires a minimum of semi-annual testing and a possible
higher level of testing as directed by TMWA or the District Health Department.
This substitution may be considered for retrofit situations only under the following
exclusive conditions:

a. Where retrofit of an RP induces pressure losses which renders the existing
fire system inoperable and there is not space for installation of a pump. The
owner of the fire system shall submit to TMWA calculations and a detailed
flow and pressure report to substantiate this claim. The calculations and -
report shall be provided by a licensed fire system contractor or engineer. A
letter from the Fire Department listing required pressures and flows shall be
provided to TMWA.

b. Where safety or drainage problems exist with the installation of an RP which
cannot be reasonably corrected. The owner of the system shall provide a
written report from his fire system contractor or engineer which details the
problems or logistics of installing the RP
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SECTION 6 CONSTRUCTION WATER & FIRE HYDRANT USAGE

CONSTRUCTION WATER DEFINITION

Backflow prevention is required by TMWA on all methods of using potable water for
construction. During the course of construction for a particular premise, water may be
used for various construction activities. Such activities include water used for dust
control, site grading and compaction, on-site mixing of concrete and cement, water
used for the pressure testing of pipes, and water used in the cleaning of tools and
equipment.

CONSTRUCTION WATER SUPPLY
Several options available for construction water are as follows.

TRUCK FILL SITES

TMWA discourages the use of potable water for construction purposes and
encourages the use of non potable supplies for construction water needs,
particularly water used for dust control. To this end, TMWA has worked with the
construction community and has developed a mix of potable and non-potable of
construction water fill stations strategically located around the community. Each
station is equipped with metering and appropriate backflow prevention equipment.
TMWA encourages contractors and developers to utilize these stations and
arrangements can be made with TMWA for their use.

TEMPORARY CONSTRUCTION WATER METER

If in fact a customer or developer requires construction water specifically at its
construction site, then the owner/developer may request a temporary construction
water service utilizing potable water from TMWA's distribution system. Temporary
construction water service shall require metering, will be billed at the appropriate
rate deemed by TMWA, shall be equipped with appropriate backflow prevention
equipment which shall be tested by a Certified Tester, and shall be retired by the
customer/developer at the end of the project. TMWA's backflow prevention group
will specify the appropriate level of backflow prevention equipment on a case by
case basis.

PERMANENT DOMESTIC OR IRRIGATION WATER METER

Another source of potable construction water is to use the permanent domestic or
irrigation water service for that property. The meter box shall be set to subgrade in
the final permanent location, the permanent backflow prevention assembly installed
(with a hosebib at the downstream end of the backflow prevention assembly),
inspected by TMWA Backflow Prevention Group, and tested by a Certified Tester.
At the end of the construction project, the only change required is for the developer
to remove the hose bib from the end of the backflow prevention assembly and
contact the TMWA billing department to change the name on the account. All
installation requirements and inspections shall be performed as noted in TMWA
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Backflow Prevention Installation Requirements and Standards and this policy.

FIRE HYDRANT AND FIRE WATER SERVICE USE

At no time shall a private entity utilize water from a public or prlvate fire hydrant or from
a fire sprinkler water service inside a facility for any purpose other than fire fighting.
TMWA shall designate the approved water supplies that shall be utilized by private
entities (including contractors) for construction, or any, purposes.

Any municipal agency that uses water from a private or public fire hydrant or other
water outlet shall:
1. Have written approval from TMWA for use of water from this non metered supply.

2. Have an approved Air Gap on each vehicle or equipment being filled from the
hydrant.

Have the air gap on those vehicles and equipment approved by TMWA Backflow
Prevention Group before water fill.
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SECTION 7 CERTIFIED BACKFLOW ASSEMBLY TESTERS

TESTER CERTIFICATION

Persons wishing to perform tests on backflow prevention assemblies in Nevada shall
have a California Nevada American Water Works Association (AWWA) Backflow
Prevention Assembly Tester Certification pursuant to NAC 445A. Certification requires
passing a tester class resulting in a certificate from the California Nevada section of the
AWWA. Re-certification shall be obtained every three years or per the latest version of
the USC Manual of Cross Connection Control.

All testers who perform tests on backflow prevention assemblies which provide service
protection for TMWA shall be on the List of CA-NV AWWA Certified Testers. The
District Health Department maintains this list. Any individual wishing to be placed on
the tester’s list should contact the Environmental Engineer, District Health Department.
The District Health Department will place a tester on the list if AWWA certification has
been obtained and if business licenses have been obtained from Reno, Sparks, and
Washoe County. The tester's name will be automatically removed from the list if proof
of re-certification has not been provided by the tester to the District Health Department.

TMWA reserves the right to remove ahy tester from the approved list for TMWA testing
due to non performance reasons or for performing the tests in a method not consistent
with TMWA's requirements.

TESTER RESPONSIBILITIES AND TESTING REQUIREMENTS

1. TMWA requires the tester to attend a yearly seminar presented by TMWA to review
TMWA policy and standards. This is a requirement for the tester to remain eligible
to perform tests for TMWA water customers. The tester will be notified of the time
and place for this review.

2. TMWA's test form shall be used for backflow prevention assemblies installed for
service protection for fire, domestic, and irrigation water services. At the request of
the tester, TMWA will provide this form on a diskette. The form on the diskette has
no TMWA logo. The tester may insert his own logo.

3. All data on the test form shall be legible and complete, otherwise the form will be
returned to the tester for completion.

4. If the water meter number is not provided on the test form, the tester shall obtain a
copy of the bill for the specific water service from the customer and attach this to the
test form.

5. A successful, operational function test by a tester shall be completed and is due to
TMWA within seven (7) days after the assembly is installed and water service is set
and/or water service is established. Water service will be terminated after the meter
is set if this requirement is not met.

6. Any tester who conducts tests of backflow prevention assemblies which protect fire
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service connections shall also be a licensed fire system contractor or work under the
direct supervision of a licensed fire system contractor. This directive is per the
Health Agency.

7. TMWA Backflow Prevention Group members will perform tests on backflow
prevention assemblies throughout the year on a random basis as a quality control
measure.

8. TMWA may request the tester perform the test in the presence of a TMWA Backflow
- Prevention Group member.

9. TMWA may conduct periodic spot checks of a tester's work using the tester's own
gage.

10.NAC 445A.67245 requires all test gages to be calibrated at least annually by a
qualified firm capable of such calibration. The calibration certification forms, for any

test gage used to test backflow prevention assemblies on TMWA water services,
shall be provided to TMWA Backflow Prevention Group annually.

11.Both backflow prevention assemblies on a Detector Check assembly shall be tested.
Designate the test for the bypass assembly as such on the test form. Read the
bypass meter and record it on the test form.

12.Place in the comment field any items such as and including:
e an incorrectly installed assembly (per TMWA Installation Standards)
¢ an assembly which has been modified from the original factory configuration
such as having a #1 shut off valve without a test cock or one in which a shut
off valve has been detached from the body of the backflow assembly.

e an installation which has a stop and waste valve between the meter and the
assembly :

¢ an installation which has a water outlet, tap, tee, etc. upstream of the
backflow prevention assembly
use of a test cock for water supply

e a fire service which has a tap for non fire services upstream or downstream of
the backflow prevention assembly

13.Test criteria for a passing test for an RP:
e Minimum 2.0 PSID on relief valve opening
e Minimum 1.0 PSID on check valve 1
¢ Minimum 3.0 PSID buffer between relief valve opening and check valve 1
¢ Both shut off valves shall not leak

14. Test criteria for a passing test for a DC:
¢ Minimum 1.0 PSID on check valve 1 and check valve 2
¢ Both shut off valves shall not leak

15. Test criteria for a passing test for a PVB:
e The air inlet shall open at a minimum 1.0 PSID
¢ Minimum 1.0 PSID on check valve 1
e Both shut off valves shall not leak
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SECTION 8 CROSS-CONNECTION CONTROL SPECIALISTS

SPECIALIST CERTIFICATION

Any person who wishes to conduct Cross Connection Surveys for TMWA water
customers shall be a Cross Connection Control Specialist. This certification shall be
obtained through either the specialist class presented by the California-Nevada section
of AWWA or the USC Foundation for Cross-Connection Control and Hydraulic
Research.

TMWA maintains its own list of Cross Connection Control Specialists. Specialists
wishing to perform work for TMWA water users shall submit a copy of their certificate,
along with copies of business licenses for Reno, Sparks and Washoe County to TMWA
Backflow Prevention Group.

TMWA requires the Cross Connection Control Specialist to attend a yearly seminar
presented by TMWA to review TMWA policy and standards. This is a requirement for
the specialist to remain eligible to perform surveys for TMWA water customers. The
specialist will be notified of the time and place for this review.

TMWA reserves the right to remove any specialist from the list should he/she fail to
perform the survey as required by TMWA.

SURVEY REQUIREMENTS

Surveys conducted for TMWA water users shall be complete, well written and concise.
Surveys shall include the following minimum information:

1. A clear and complete description of the water service connections at the premises
being surveyed including:

customer water account number

types of services and meter numbers

service address

owner name and address

a copy of TMWA's service map (may be obtained at TMWA)

If the water meter number is not provided on the survey, the specialist shall
obtain a copy of the bill for the water services from the customer and attach this
to the survey.

2. A recommendation for type of backflow prevention for service protection that is
consistent with requirements of NAC 445A. Describe potential external and internal
installation locations. Describe locations and sizes of drains, and locations of
electric panels and/or electric equipment. Describe any logistical problems, such as
space problems, meters in driveways, lack of drains, high water tables, water run off
problems, etc.

3. A detailed review of the on-site water use and the health or pollutant level hazards
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associated with such use. List backflow prevention that exists on internal plumbing
hazards. Provide a copy of the last test if the assemblies have been tested.

4. A physical description of the facility and premises including a map showing pertinent
data such as buildings and where water services are located in relation to buildings
and parking lots, location of the service connection and description of the area
immediately around and downstream of the service connection, etc.

5. Note any special factors such as:
e Auxiliary approved potable water supplies on the premises.

e Non potable auxiliary water supplies being used (seasonal or year round) on,

adjacent to, or close to the premises: recycled, reclaimed, well, ditch, surface
water. ' '

e Actual or possible unauthorized water taps or usage upstream of any
backflow prevention assembly for service protection.

» Existing backflow prevention assemblies, their purpose, general condition,
size, manufacturer, model, serial number and any test history.

e Relationships to other properties relating to services or private mains.

6. Surveys that address internal protection should also include the following:

e A detailed description of internal plumbing, including existing or potential
cross-connections. ‘

¢ A recommendation for “internal protection” consistent with industry codes and
references including but not limited to: the Uniform Plumbing Code, city
building codes, NAC 445A, ‘Orange Book’, etc.
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SECTION 9 ENFORCEMENT ACTION

GENERAL

If, in the opinion of TMWA, and after consultation with the District Health Department, it
is found that a customer is not meeting its responsibilities relative to service protection
backflow prevention, TMWA may implement enforcement actions. Enforcement may
include:
1. Denying or terminating water service to a customer’s premises.
2. Requiring the water customer to install backflow prevention, for service
protection, commensurate with the degree of hazard on the premise.
3. TMWA may install backflow prevention, for the purpose of service protection,
commensurate with the degree of hazard on the premise.

BASIS FOR WATER SERVICE TERMINATION

When TMWA encounters a water use that represents a clear and immediate hazard to
the potable water supply that cannot be immediately abated, TMWA will notify the
District Health Department and will institute a procedure for discontinuing the water
service. Conditions or water uses that create a basis for water service termination shall
include, but are not limited to, the following:

1. Direct or indirect cross-connection between TMWA's water system and a sewer line.

2. Unprotected direct or indirect connection between the public water system and an
unapproved auxiliary water system.

3. Refusal to install a required backflow prevention assembly. Unapproved delays by
the water customer to install backflow prevention assemblies shall constitute such a
refusal.

Refusal or unapproved delay to test a backflow prevention assembly.
Refusal or unapproved delay to repair a faulty backflow prevention assembly.
Refusal or unapproved delay to replace a faulty backflow prevention assembly.

N o o ok

Unprotected direct or indirect connection between the public water system and a
system or equipment containing contaminants.

8. If a backflow prevention assembly has been removed, bypassed or disabled without
prior approval from TMWA Backflow Prevention Group.

9. If a cross connection exists that is not controlled commensurate to the degree of
hazard as assessed by TMWA Backflow Prevention Group.

TERMINATION PROCEDURE

For condition 1 or 2, the District Health Department will notify TMWA to terminate water
service to a customer’s premise immediately if the hazard to the potable water supply
cannot be immediately abated.
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For all other conditions, the District Health Department will notify TMWA to terminate
service to a customer’s premise after two written notices described in steps 1 and 2
below have been sent to the water customer specifying the corrective action needed
and the time period in which it shall be completed. If the corrective action is not taken
by the water customer within the specified time period, then water service may be
terminated per the following steps:

1. TMWA shall notify the water customer of the requirements related to backflow
prevention (installation, maintenance, relocation, testing, etc.). The customer shall
be given ten (10) working days to comply and have inspections completed by
TMWA Backflow Prevention Group.

2. TMWA shall send a second notice to the water customer who does not take action
on the first notification. The second notice shall allow five (5) working days to
comply.

3. TMWA shall send a third notice to the customer which will be a Disconnect Notice to
be carried out wjthin 48 hours.

4. TMWA will terminate water supply and lock service valve. The water service will
remain inactive until all violations have been corrected, inspected and approved by
TMWA and the District Health Department.
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SECTION10 PROCEDURE FOR A BACKFLOW OR CROSS
CONNECTION INCIDENT

GENERAL

Whenever backflow occurs (either from backpressure or backsiphonage) the potential
exists for contamination of TMWA's distribution system. Backflow incidents may be
confined on site to a particular premise or may be more widespread in the event of
sudden pressure loss in TMWA's distribution system. The following procedures will be
used for responding to either type of backflow incident.

BACKFLOW EVENT CONFINED TO A PARTICULAR PREMISE OR PROPERTY

This type of backflow event may be communicated to the District Health Department or
TMWA.. The following will be the procedure followed by TMWA for an event isolated to
a single property. .

1. TMWA Backflow Prevention Group or water production staff will notify the District
Health Department of the event and the nature of the event. Based upon the
particular circumstances and with consultation with the District Health Department,
TMWA may immediately implement one or more of the following actions: water
quality testing, flushing of services and mains, boil water order to customers or
areas of the system affected by the event. Water service may be terminated to the
premise suspected of being the source of the backflow until correction actions are
completed.

2. The owner of the premise allowing (or suspected of allowing) the backflow to occur
will be required to install or repair and test backflow prevention equipment on the
water service. Backflow prevention measures will be specified by TMWA'’s backflow
prevention group. Such backflow prevention equipment will be installed and tested
before service is restored.

3. TMWA will require the owner of the premise to complete a detailed cross-connection
control survey of the premise by a certified backflow prevention and cross-
connection control specialist. TMWA and the District Health Department will
determine the scope of the survey and will utilize the survey to determine additional
internal backflow prevention measures required of the affected premise.

BACKFLOW EVENT CAUSED BY A SYSTEM LOSS OF PRESSURE

1. TMWA will determine the extent of the incident and notify the District Health
Department as soon as possible. After consultation with the District Health
Department, a boil water order may be issued by TMWA to the media identifying the
area affected by the event and those customers which should immediately boil their
domestic water.

2. TMWA will isolate the area affected by the backflow event and will notify the
jurisdictional fire department of curtailment of fire protection service to the affected
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area. TMWA will continue to communi‘cate with affected customers through use of
the media.

3. Immediately after isolating the area affected by the backflow event, TMWA will
initiate corrective action to restore service. This will include system repairs, flushing
of mains and services and water quality sampling and monitoring.

4. After service is restored (mains and services are fully pressurized and flushed), the
boil water. order will be lifted upon receiving satisfactory results from water quality
testing. ‘ ‘
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SECTION 11 NON POTABLE WATER USAGE & AUXILIARY WATER

Non potable water includes water from ditches, surface water, unapproved wells,
reclaimed water, recycled water, gray water or any non approved water supply.

Any premise on which both TMWA water supply and a non potable water supply exist
will be subject to an annual shut down test.

TYPE OF BACKFLOW PREVENTION REQUIRED

An RP (Reduced Pressure Principle Assembly) backflow prevention assembly is
required at the TMWA meter or point of connection on a water service which enters
a property in which a non potable water supply is used and in which there are no
cross connections between the non potable plumbing and the potable plumbing.

An Air Gap backflow prevention method is required at the TMWA meter or point of

‘connection for any plumbing system which will have a direct or indirect cross

connection between both TMWA water and a non potable water supply.

For a potable water service which enters a RESIDENTIAL property which is
adjacent to a property where non potable water is used for irrigation: SEE
SECTION 8A OF TMWA'S ENGINEERING AND CONSTRUCTION STANDARDS
FOR SEPARATON AND BACKFLOW REQUIRMENTS.

'DECLARATION OF USE OF RECLAIMED OR NON POTABLE WATER

The potential reclaimed water customer will provide to the Backflow Prevention Group a
copy of the application for reclaimed water usage within a week after the application
has been made.

The potential non potable water customer will provide to the Backflow Prevention Group
a written declaration of the intent to use non potable water on the premise where
TMWA will supply potable water.

Failure to declare intentions to use reclaimed or non potable water may result in
additional expenses to the customer due to TMWA'’s backflow prevention requirements
for potable versus non potable water use.

TEMPORARY POTABLE WATER SUPPLY

TMWA may provide temporary potable water to a system designed to distribute non
potable water. The following are requirements for this service to be provided:

1.

The water service shall be a separate tap on TMWA's distribution system.

2. The timeframe for the service to be retired shall be provided to TMWA in writing.
3. Backflow prevention shall be through an Air Gap on this temporary water service.
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4. When non potable water service is connected to the non potable water system, the
TMWA temporary water service shall be retired at the main. A bond shall be
provided to TMWA for 150% of the amount estimated to retire the service. The
additional 50% shall be considered a security deposit to ensure TMWA's potable
service is retired.

5. TMWA will require the water customer to designate a water user supervisor for this
premise.

SHUT DOWN TESTS
1. All tests shall be attended by TMWA as purveyor of the potable water.

2. The following requirements shall be followed for a shut down test:

3. Shut down tests of the on site potable and non potable systems shall be pérformed
annually. '

4. The customer shall bear all costs of the test. This test is in addition to the periodic
(usually annual) functional test of the backflow prevention assemblies on the
premises.

5. Performance and coordination of the shut down test shall be the responsibility of the
end user of non-potable water supply. End user shall coordinate such tests with
TMWA as potable water purveyor, the non potable water purveyor, the water
customer’'s water user supervisor, and the District Health Department.

6. The shut down test director will be TMWA, the District Health Department or the
Non Potable water Purveyor.

QUALIFICATIONS FOR WATER USER SUPERVISOR

The Water User Supervisor of a premise shallvpossess one of the following
certifications:

1. USC Cross Connection Control Specialist
2. CA-NV AWWA Cross Connection Control Specialist

QUALIFICATIONS FOR DIRECTOR OF SHUT DOWN TEST

The director of a shut down test shall possess all the following certifications:

1. USC Cross Connection Control Specialist or CA-NV AWWA Cross Connection
Control Specialist '

2. Currently, AWWA is developing a curriculum and certification related to reclaimed
water and/or non potable water. The director should obtain and maintain the
certification once that certification has been defined.

| WATER SERVICE TERMINATION

If any cross connections are detected between the potable water supply and the non
potable water during the shut down test, potable water service will be terminated to the
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facility immediately and remain off until the cross connection problem is Iocated and
removed to the satisfaction of TMWA.

AUXILIARY APPROVED WATER SUPPLY

If TMWA supplies water to a premises with an auxiliary approved water supply,
backflow prevention shall be required at the point of connection. TMWA Backflow
Prevention Group will specify the required type and location of backflow prevention |
assemblies for all TMWA water supply.

WELL ABANDONMENT

When a well is abandoned, the owner shall submit to TMWA Backflow Prevention
Group a certified copy of the well plugging report prepared by the licensed driller in
accordance with NAC 534.420. This report shall be recorded by the District Health
Department. ,

REFERENCES TO OTHER SECTIONS OF THIS POLICY
Enforcement Action
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APPENDIXA DENTAL FACILITY POLICY

PURPOSE

The purpose of this policy statement is to define backflow prevention requirements for
domestic service protection for dental facilities. This policy statement has been
developed based upon a review of current regulations and an in-depth balanced review
of other sources of information.

REGULATORY REQUIREMENTS

The installation of backflow prevention assemblies is required on service lines
~ whenever the possibility exists that any source of pollution or contamination could be
drawn into the public water system as a result of a backflow incident. -

Nevada Administrative Code 445A, clearly defines the responsibility of water purveyors
with regard to backflow prevention and cross-connection control. Per NAC
445A.67185, purveyors shall:

1. Ensure that there are no unprotected connections between the supplies of water,
systems for the pumping, storage and treatment of water, and distribution system of
the public water system and any source of pollution or contamination pursuant to
which any unsafe water or other degrading material can be discharged or drawn into
the public water system as a result of backsiphonage or backpressure.

2. Develop and carry out a program for the control of cross-connections that is
approved by the health authority

Pursuant to the requirements of NAC 445A and direction of the District Health

- Department, TMWA has implemented a comprehensive backflow prevention program.
The program includes detailed backflow prevention reviews of all new customers and all
existing commercial customers.

BACKFLOW PREVENTION REQUIREMENTS FOR DOMESTIC SERVICES

NEW SERVICES

NAC 445A specifies that the backflow prevention assembly to provide service
protection for “A dental clinic shall consist of a reduced pressure principle assembly.”
This RP shall be installed immediately after the water meter and prior to any water uses
or connections.

EXISTING SERVICES

Backflow prevention shall be installed immediately after the water meter and prior to
any water uses or connections.
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For retrofit purposes on existing services: TMWA may consider a reduction in service

protection from an RP to a DC if all the following conditions are met:

o if the water customer uses contained water systems with no direct or indirect
connection to potable water supply,

o if the water customers agree to meet all requirements listed in Requirements for
Retrofit, Reduced Level of Service Protection.

DISCUSSION

The required installation of backflow prevention assemblies often becomes a heated
and controversial issue with many water customers. Customers may object to the
installation of testable backflow prevention assemblies due to costs, their own
interpretation of what constitutes a cross-connection or health hazard, or a sense that
they are already over burdened with too many regulations. The issue of health
agencies and water utilities requiring backflow protection on the water services to dental
offices is no different. This discussion will summarize the various points of view and
TMWA's rationale when it comes to backflow prevention and cross-connection control
for dental facilities. /

Many in the dental industry believe that requiring backflow prevention devices in dental
offices utilizing testable backflow prevention assemblies to be unjustified. They may
also object based upon their perception that a non-testable check valve built into
various water using equipment is sufficient to prevent backflow. The American Dental
Society (from an April 1996 policy statement) also sets forth the following reasons:

1. The Centers for Disease Control and Prevention have not identified any evidence
of a public health risk due to this theoretical phenomenon.

2. Blood borne viruses cannot reproduce outside their living host and therefore, unlike
bacteria and fungi, cannot multiply in water. '

3. Most dental offices do not use cuspidors, and cuspidors currently manufactured
include an air gap.

4. Dental instruments with cross-connections to water systems are neither designed
nor intended to ever be immersed in patient fluids.

5. The amount of fluid that could theoretically be aspirated is miniscule, and would be
quickly diluted in the public water supply.

6. If water flow is disrupted for any reason, such as in the event of backsiphonage,
the dental worker would automatically discontinue use of the instrument and
attempt to resolve the problem -

7. Current trends within the dental profession are towards dental units with contained
water systems (not connected to the public water system).

8. Cost benefit analyses demonstrate that the expected returns from these safety
requirements are negligible when weighed against the cost.

From a water pUrveyor’s perspective, TMWA's response to the above discussion points
is as follows: ‘
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Regarding point 1: Backflow is a common phenomenon. Every day in the U.S.
water utilities experience backflow events due to broken water mains, pump failures,
and from backpressure from cross-connections to non-potable customer sources.

Regarding points 2, 3 and 4: Water purveyors are concerned about all actual and
potential sources of pollution and contamination on the customer’s side of the water
meter. Relative to dental offices, there is concern pertaining to the use of toxic
chemicals in film developing operations and microbiological contamination from the
use of the following devices: autoclaves, steam lines, grinding units, in-line filtering
systems, water flushed cuspidors, water/air syringes, water cooled hand pieces, and
vacuum pumps. Water purveyors are concerned about all sources of microbial
contamination, not just blood borne pathogens. This concern is evident in the dental
industry as well. In December 1995, the ADA’s Board of Directors adopted a
standard of 200 colony forming units as the maximum microbe load in water emitted
from air/water syringes, hand pieces and similar equipment in dental facilities.

Regarding points 2, 3 and 4: Another source of potential contamination from dental
offices include potential microorganisms from biofilm buildup in the very small
diameter lines used in dental equipment. From the March 1997 Clinical Research
Associates Newsletter, colony forming units increase exponentially in dental
equipment. The following numbers were cited: @ the dental chair junction box
10,000 cfu/ml; @ the dental chair control center 400,000 cfu/ml; @ the sterile hand
piece 100,000 cfu/ml; @ the non-sterile air/water syringe 200,000 cfu/ml. These
numbers are alarming from a water purveyor’s perspective when the allowable
number in drinking water is 500 cfu/ml (from the Total Coliform Rule under the Safe
Drinking Water Act).

Regarding point 5: From the water purveyor’s perspective, the use of the
community’s water supply to “dilute” even minuscule amounts of backflow is
unacceptable. The “solution by dilution” argument can not be accepted if one
considers immune compromised customers may be severely affected by a very
small amount of contaminated water.

Regarding point 6: It is not prudent for water purveyors to assume that dental
personnel will recognize a backflow event and will curtail usage of water using
dental equipment.

Regarding point 7. Some dentists are now using contained water systems. This
option may eliminate the need for internal backflow prevention devices on
equipment that formerly utilized the public water supply. However, it would not
eliminate the need for service protection backflow prevention assemblies if other
water using equipment such as vacuum pumps, x-ray machines, autoclaves, etc.
are still connected to the public water supply.

Regarding point 8: Cost/Benefit analysis is not the sole criteria when establishing
health and safety regulations, particularly drinking water regulations. Health risk to
all segments of the population must be considered as well.
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SUMMARY

Due to the public health concerns cited above and regulatory requirements, TMWA
requires service protection as defined in this section for dental offices.

TMWA strongly encourages dental clinics to implement proactive internal cross-
connection control programs.
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APPENDIXB  SERVICE CONNECTIONS TO MULTI-UNIT
COMMERCIAL BUILDINGS

PURPOSE

The purpose of this policy statement is to define backflow prevention requirements for
domestic service protection for multi unit complexes that are water customers of TMWA
Power Company. This policy statement has been developed based upon a review of
current regulations.

BACKGROUND

TMWA has many customers whose premises consists of large buildings serving
multiple tenants with one water service. These include, but are not limited to, multi-
tenant office buildings, warehouses, and strip malls. Although in many instances an
individual tenant’'s domestic water use may not constitute a pollutant or contaminant
level hazard, when the number of units are considered along with a potential wide
variety of uses, the risk associated with cross-connections from non-potable sources
increases significantly. This risk is further exacerbated by the transient nature of
tenancy and changing water use which is difficult, if not impossible, to monitor by the
water supplier.

The inherent cross-connection risks and changing water use hazards associated with
buildings serving multiple tenants are recognized by NAC 445A, Public Water System
Regulations: to the degree that for any building where the business activity and water
use cannot be reasonably identified, service protection is required in the form of a
reduced pressure principle assembly (RP). In addition, many of the business activities
commonly found in multi-unit facilities have been identified in the regulations as
requiring a contaminant (health) level of service protection.

Therefore, the multi-tenant facility presents a contaminant (health) degree of hazard to
the community’s (TMWA's) water supply. For these regulatory reasons and for the risks
cited above to TMWA'’s distribution system, the following are reasonable backflow
prevention requirements for the domestic services serving such facilities.

BACKFLOW PREVENTION REQUIREMENTS FOR DOMESTIC SERVICES

NEW SERVICES

An approved reduced pressure principle backflow prevention assembly (RP) shall be
required on all new services.

EXISTING SERVICES ‘
For existing service connections, the following criteria will apply:

1. If, in the original utility plans for the project, a backflow prevention assembly was

BACKFLOW POLICY 49 : REVISED 8/13/2007 1:55 PM



called for but not installed, the backflow prevention assembly as called for on the
utility plans shall be installed.

2. If a multi-unit facility is undergoing an expansion, remodel, or tenant improvement of
a unit, then an RP shall be required on the domestic service as close as possible to
the meter and before the first lateral take-off.

3. If a cursory survey by TMWA, or a detailed survey by a Cross Control Specialist, on
a multi-unit facility indicates a contaminant or pollutant hazard, then an RP shall be
- required on the domestic service as close as possible to the meter and before the
first lateral take-off, rather than on the individual water line to that tenant.

4. If a survey conducted on a multi-unit facility indicates no contamination or pollution
level hazard, then no backflow prevention assembly for service protection would be
required immediately. Each year, a written re-certification shall be required of the
owner or property manager. After receipt and review of the certification, TMWA's
Backflow Prevention Group shall then determine if service protection is required.
The following will be included in the re-certification:

Changes in tenancy
Changes in water use
Plumbing changes

Use of non potable water
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APPENDIXC RESIDENTIAL FIRE SPRINKLER SYSTEMS

BACKGROUND

Local fire department jurisdictions may require the installation of fire sprinkler systems
for certain single family homes. Single family homes that are far removed from a
hydrant, a fire station, or because of their size or nature, may require the installation of
such a system.

Based on discussions with the District Health Department and the Reno and Sparks
Fire Departments, the owner or developer of a single family residence requiring a fire
sprinkler system may elect:

o to install a non-testable single check valve or

o to install a backflow prevention assembly (double check valve assembly or a
reduced pressure backflow prevention assembly).

Installation requirements for both are described below.

SINGLE CHECK INSTALLATION REQUIREMENTS
1. Chemical additives or antifreeze shall not be in the system.

2. All piping shall be approved for potable water service.

3. The end of the fire main shall be plumbed into a water closet, to have water flow
‘due to water usage.

4. A single check valve shall be installed at the fire riser. The valve shall be a Grinnell
Number 3300 or equal.

5. Dead end branches in the fire suppression system shall be as short as possible
and not to exceed 40 feet.

6. On-site storage is not allowed for fire suppression.

BACKFLOW PREVENTION ASSEMBLY REQUIREMENTS

1. The backflow prevention assembly shall meet all requirements for installation noted
in the TMWA Backﬂow Prevention Installation Requirements and Standards and this

policy.

2. The type of assembly and location will be designated by TMWA Backflow
Prevention Group.

3. The installation shall be inspected by TMWA Backflow Prevention Group.

4. The backflow preventlon assembly shall be tested on installation and annually
thereafter.

5. The backflow prevention assembly shall be maintained in factory working condition.
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REFERENCES TO OTHER SECTIONS OF THIS POLICY

Attached at Appendix D is a letter from the District Health Department reiterating the
‘ above requirements.
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APPENDIX D HEALTH DEPARTMENT MEMO: RESIDENTIAL
. FIRE SPRINKLER REQUIREMENTS

CITY OF RENO
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CITY OF SPARKS

BACKFLOW POLICY 54 REVISED 8/13/2007 1:55 PM



BACKFLOW POLICY 55 REVISED 8/13/2007 1:55 PM



APPENDIXE UNIFORM PLUMBING CODE: INTERNAL BACKFLOW
‘ PREVENTION REQUIREMENTS

Refer to Chapter 6 of the UPC, Water Supply and Distribution, for internal backflow
prevention requirements, for the adopted version specific to the city or jurisdiction in
question. -

Backflow prevention and cross connection requirements are detailed in sections. 602
through 603.
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. APPENDIXF  NAC 445A EXCERPT

NEVADA ADMINISTRATIVE CODE

Containing All Permanent Regulations of State Agencies
Adopted under chapter 233B of NRS
Classified, Arranged, Revised, indexed and Published
(Pursuant to NRS 233B.062 to 233B.065 inclusive)
by the
LEGISLATIVE COUNSEL
STATE OF NEVADA

Please direct any questions or suggestions
pertaining to NAC to:
Legislative Counsel Bureau
Capitol Complex
Carson City, Nevada 89701-4747
(702) 687-6830

‘ AUTHORITY: NRS 439.200, 445A.855, 445A.860, 445A.863, 445A.880

CHAPTER 445A
WATER CONTROLS
PUBLIC WATER SYSTEMS

Design, Consfruction, Operation and Maintenance

445A.6553 "Air gap" defined. 292
445A.65555 "Approved backflow testing laboratory" defined. 293
445A.65575 "Atmospheric vacuum breaker" defined. 293
445A.65585 "Auxiliary supply of water" defined. 294
445A.65605 "Backflow" defined. 294
445A.6561 "Backpressure" defined. 294
445A.65615 "Backsiphonage" defined. 294
445A.6569 "Certified backflow prevention assembly tester" defined. 296
445A.65695 "Check valve" defined. 296
445A.65725 "Class 1 fire sprinkler system" defined. 296
445A.6573 "Class 2 fire sprinkler system" defined. 296

‘ 445A.65735 "Class 3 fire sprinkler system" defined. 297
445A.6574 "Class 4 fire sprinkler system" defined. 297

p
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445A.65745 "Class 5 fire sprinkler system" defined. 297
445A.6575 "Class 6 fire sprinkler system" defined. 297
445A.65795 "Contamination" defined. 298

445A.6581 "Cross-connection" defined. 298

445A.65855 "Double check detector check assembly" defined. 299
445A.6586 "Double check valve assembly" defined. 299
445A.65945 "Fire sprinkler system" defined. 301

445A.66055 "Health authority" defined. 303

445A.6623 "Pollution” defined. 306

445A.6625 "Pressure vacuum breaker" defined. 307

445A.6631 "Reduced pressure detector assembly” defined. 308
445A.66315 "Reduced pressure principle assembly" defined. 308
445A.66375 "Service connection" defined. 310

445A.6643 "Stop and waste valve" defined. 311

445A.6648 "Supplier of water" defined. 311

445A.67185 Cross-connections and backflow: General requirements. 353

445A.6719 Cross-connections and backflow: Assemblies for prevention of backflow.
354

445A.67195 Cross-connections and backflow: Minimum types of protection for
particular service connections. 354

445A.67205 Cross-connections and backflow: Minimum types of protection for service
connection to auxiliary supply of water or irrigation system. 356

445A.6721 Cross-connections and backflow: Minimum types of protection for other
service connections; resolution of conflicting requirements; imposition of
more stringent requirements. 356 '

445A.67215 Cross-connections and backflow: Service connection to fire sprinkler
system. 356 '

445A.6722 Cross-connections and backflow: Design of fire sprinkler system. 357

445A.67225 Cross-connections and backflow: Conditions to provision of service to
certain fire sprinkler systems. 357

445A.6723 Cross-connections and backflow: Installation of air gap. 357

445A 67235 Cross-connections and backflow: Installation of reduced pressure principle
assembly. 358

445A.6724 Cross-connections and backflow: Installation of double check valve
assembly. 358

445A.67245 Cross-connections and backflow: Duties of certified backflow prevention
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CHAPTER 445A
WATER CONTROLS
PUBLIC WATER SYSTEMS

Design, Construction, Operation and Maintenance

NAC 445A.6553 "Air gap" defined. "Air gap" means a physical separation between a
point of free-flowing discharge from a pipe that supplies liquid to an open or
nonpressurized vessel and the overflow rim of that vessel which is:

1. At least twice the effective diameter of that pipe or, if the pipe is af'fected by side
walls, at least three times the effective diameter of that pipe; and

2. In no case less than 1 inch.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65535 "Air release valve" defined. "Air release valve" means a valve that
is placed at a high point of a pipeline for the automatic release of air to prevent air
binding and the buildup of pressure.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65555 "Approved backflow testing Iaboratory" defined. "Approved
backflow testing laboratory" means:

1. The Foundation for Cross-Connection Control and Hydraulic Research of the
University of Southern California; or

2. Any other person or entity who the health authority determines:

(a) Is competent and possesses the necessary facilities to investigate and evaluate
assemblies for the prevention of backflow;

(b) Adheres to the procedures for testing and certification set forth in the American
Water Works Association Standards; and

(c) Is independent of any manufacturers of assemblies for the prevention of backflow.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65575 "Atmospheric vacuum breaker" defined. "Atmospheric vacuum
breaker" means a vacuum breaker that contains an air |nlet valve, a check seat and one
or more air inlet ports, in which:

1. The flow of water causes the air inlet valve to close the air inlet ports; and

2. When the flow of water stops:

(a) The air inlet valve falls and forms a check valve against backsiphonage; and

(b) The air inlet ports open to allow air to enter and satisfy the vacuum.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65585 "Auxiliary supply of water" defined. "Auxiliary supply of water"
means a supply of water or system for the supply of water which is available to the
premises of a customer of a public water system, other than the supply or system of the
public water system established to provide water to the premises, .including another
public water system or any natural source of water. '

(Added to NAC by Bd. of Health, eff. 2-20-97)
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NAC 445A.65605 "Backflow" defined. "Backflow" means a hydraulic condition in
which a relative difference in pressures causes a nonpotable liquid, gas or other
substance to flow into a potable water system.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6561 "Backpressure" defined. "Backpressure" means an elevation in the
downstream pressure of a piping system above the supply pressure which:

1. Is caused by pumping, air pressure, steam or the elevation of piping; and

2. Could cause a reversal in the normal direction of flow at a particular point.

(Added to NAC by Bd. of Health, eff. 2-20-97) '

NAC 445A.65615 "Backsiphonage" defined. "Backsiphonage" means a backflow that
results when a reduction in the pressure of a water system causes a subatmospheric
pressure to exist at a particular site in the water system.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6569 "Certified backflow prevention assembly tester” defined. "Certified
backflow prevention assembly tester" means a person who is certified by the
California/Nevada section of the American Water Works Association to test assemblies
for the prevention of backflow.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65695 "Check valve" defined. "Check valve" means a valve designed to
open in the direction of normal flow and close with the reversal of normal flow.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65725 "Class 1 fire sprinkler system" defined. "Class 1 fire sprinkler
system" means a fire sprinkler system that:

1. Has a direct connection to a water main and no physical connection to any source of
pollution or contamination;

2. Uses no pumps, tanks or reservoirs; and

3. Uses no antifreeze or other additives of any kind.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6573 "Class 2 fire sprinkler system" defined. "Class 2 fire sprinkler
system" means a fire sprinkler system that:

1. Has a direct connection to a water main and no physical connection to any source of
pollution or contamination;

2. Has a booster pump installed at the connection to the water main;

3. Uses no tanks or reservoirs; and

4. Uses no antifreeze or other additives of any kind.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65735 "Class 3 fire sprinkler system” defined. "Class 3 fire sprinkler

system" means a fire sprinkler system that:
1. Has a direct connection to a water main;
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2. Uses no antifreeze or other additives of any kind; and

3. Uses one or more of the following:

(a) An elevated tank for the storage of water.

(b) A pump that takes suction from a tank or covered reservoir located above ground.
(c) A pressure tank.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6574 "Class 4 fire sprinkler system" defined. "Class 4 fire sprinkler
system" means a fire sprinkler system that:

1. Has a direct connection to a water main;

2. Has available an auxiliary supply of water which is located on the premises or within
1,700 feet of a pumping connection for the system; and

3. Uses no antifreeze or other additives of any kind.

(Added to NAC by Bd. of Health, eff. 2-20-97)

‘NAC 445A.65745 "Class 5 fire sprinkler system" defined. "Class 5 fire sprinkler
system" means a fire sprinkler system that has a direct connection to a water main and:
1. An interconnection with an auxiliary supply of water, including, without limitation:

(a) A prohibited water well;

(b) A water system used for industrial purposes; or

(c) A pump that takes suction from a river, pond or reservoir; or

2. Uses antifreeze or another additive.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6575 "Class 6 fire sprinkler system” defined. "Class 6 fire sprinkler
system" means a fire sprinkler system that:

1. Is combined with a water system used for industrial purposes; and

2. Has a direct connection to a water main and no physical connection to any other
supplies of water, except that the system may have gravity storage or a pump that
takes suction from a tank.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65795 "Contamination” defined. "Contamination" means an impairment of
water quality by chemical substances or biological organisms which the health authority
determines to be sufficient to create a risk or threat to the public health.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6581 "Cross-connection” defined. "Cross-connection" means an
unprotected connection or structural arrangement, whether actual or potential, between
a public water system and any other source or system, through which it is possible to
introduce into any part of the public water system any used water, industrial fluid, gas or
substance other than the potable water intended to supply the system. The term
includes any bypass arrangements, jumper connections, removable sections, swivel or
change-over devices or other temporary or permanent devices through which or
because of which backflow can occur.

(Added to NAC by Bd. of Health, eff. 2-20-97)
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NAC 445A.65855 "Double check detector check assembly” defined. "Double check
detector check assembly"

means an assembly composed of a line-sized double check valve assembly and a
bypass that contains a water meter and another double check valve assembly.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6586 "Double check valve assembly" defined. "Double check valve
assembly" means an assembly that: ‘
1. Is composed of two independently acting, approved check valves;

2. Has tightly closing, resilient seated shutoff valves attached at each end;

3. Is fitted with properly located, resilient seated test cocks; and

4. Has been tested and approved, in accordance with American Water Works
Association Standard C510, by an approved backflow testing laboratory.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.65945 "Fire sprinkler system" defined. "Fire sprinkler system" means a
system of piping which is connected to a public water system and has sprinklers that
automatically discharge water over the area of a fire.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.66055 "Health authority” defined. "Health authority” means the officers
and agents of the district board of health of the health district in which the area of
service of a public water system is located or, if none, the officers and agents of the
" health division.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6623 "Pollution” defined. "Pollution" means an alteration of the chemical,
physical, biological or radiological integrity of water that:

1. Impairs the quality of the water to such an extent that the impairment adversely and
unreasonably affects those aesthetic qualities which would have made the water
desirable for domestic use; and ,

2. Does not impair the quality of the water to such an extent that the health authority
determines that the impairment creates a risk or threat to the publlc health.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6625 "Pressure vacuum breaker" defined. "Pressure vacuum breaker"
‘means a vacuum breaker that:

1. Contains an independently operating, internally loaded approved check valve and an
independently operating, loaded air inlet valve located on the discharge side of the
approved check valve; and

2. Is equipped with properly located, resilient seated test cocks and tightly closing,
resilient seated shutoff valves which are attached at each end of the assembly.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6631 "Reduced pressure detector assembly"” defined. "Reduced

pressure detector assembly” means an assembly designed to protect against pollution
and contamination which is composed of a line-sized, reduced pressure principle
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assembly and a bypass that contalns a water meter and another reduced pressure
principle assembly.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.66315 "Reduced pressure principle assembly” defined. "Reduced
pressure principle assembly” means an assembly that:

1. Contains:

(a) Two independently acting approved check valves; and

(b) A hydraulically operating, mechanically independent pressure relief valve that is
located between the approved check valves and below the upstream check valve;

2. Has properly located, resilient, seated test cocks and tightly closing, resilient, seated
shutoff valves at each end of the assembly;

3. Is designed to protect against pollution and contamination under conditions of
backsiphonage or backpressure; and :

4. Has been tested and approved, in accordance with American Water Works
Association Standard C511, by an approved backflow testing laboratory.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.66375 "Service connection” defined. "Service connection" means:

1. The point of connection between a public water system and the water system used
by a customer of the public water system, at which the public water system loses its
authority and control over the water;

2. If a meter is installed at a connection between a public water system and the water
system used by a customer of the public water system, the downstream end of the
meter; or

3. At a park for mobile homes or recreational vehicles, the riser for water service.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6643 "Stop and waste valve" defined. "Stop and waste valve" means a
valve installed in a meter box or valve box that allows a supply of water to a service line
to be shut off and subsequently allows water from pipelines in the building or other
property where the water is used to drain into the meter box or valve box.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6648 "Supplier of water" defined. "Supplier of water" means a person or
other entity, including a governmenta! entity, which owns or operates a public water
system.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67185 Cross-connections and backflow: General requirements. A
supplier of water shall:

1. Ensure that there are no unprotected connections between the supplies of water,
systems for the pumping, storage and treatment of water, and distribution system of the
public water system and any source of pollution or contamination pursuant to which any
unsafe water or other degrading material can be discharged or drawn into the public
water system as a result of backsiphonage or backpressure.
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2. Develop and carry out a program for the control of cross-connections that is
‘approved by the health authority. Except for a program that has been approved by a
health authority before February 20, 1997, a program for the control of cross-
connections must:

(a) Be submitted to the health authority for its approval no later than:

(1) January 1, 1999; or

(2) Eighteen months after the public water system begins operation,
“whichever is later.

(b) Include:

(1) A schedule for implementation.

(2) A plan for inspecting the properties served by the public water system to determine
the potential risk of cross-connection and backflow.

(3) A plan for testing and tracking all primary assemblies for the prevention of backflow
which are intended to protect the public water system upstream from a service
connection. The plan must provide for the annual testing of those assemblies and for
the retention of records from that testing.

(4) A list of the particular assemblies for the preventlon of backflow which may be used
in the public water system or on service connections to the public water system.

(5) A list of the measures the supplier of water will take to enforce the program if any
customers of the system fail to comply with the program.

(c) Ensure compliance with NAC 445A.67185 to 445A.67255, inclusive.

(d) Except as otherwise provided in NAC 445A.67185 to 445A.67255, inclusive, comply
with the provisions of:

(1) The Uniform Plumblng Code;

(2) Recommended Practice for Backflow Prevention -and Cross-Connection Control;
and

(3) The Manual of Cross-Connection Control.

If there is any conflict between any of the provisions described in this paragraph, the
most stringent of those provisions prevails.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6719 Cross-connections and backflow: Assemblies for prevention of
backflow.

1. Each service connection must have an assembly for the prevention of backflow, of a
type that is commensurate with the degree of hazard that exists on the property of the
customer of a public water system. Except as otherwise provided in NAC 445A.67185
to 445A.67255, inclusive, the assembly may consist of any one of the following, as
listed in the order of least to most protection:

(a) A double check valve assembly.

(b) A reduced pressure prlnC|pIe assembly.

(c) An air gap.

2. A reduced pressure principle assembly may be substituted for a double check valve
assembly, and an air gap may be substituted for a reduced pressure principle
assembly.

3. With the approval of the supplier of water:
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(a) A double check detector check assembly may be substituted for a double check
valve assembly; and '

(b) A reduced pressure detector assembly may be substituted for a reduced pressure
principle assembly.

4. A double check valve assembly or double check detector check assembly may be
used only for protection against pollution.

5. A reduced pressure principle assembly or reduced pressure detector assembly may
be used for protection against pollution or contamination, but a reduced pressure
principle assembly must not be used for protection against sewage or reclaimed
wastewater.

6. An assembly for the preventlon of backflow must not be composed solely of a single
check valve.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67195 Cross-connections and backflow: Minimum types of protection
for particular service connections. Except as otherwise provided in NAC 445A.67185
to 445A.67255, inclusive, or authorized by the health authority, the minimum type of
protection from cross-connection required for a service connection to:

1. A public building or any building:

(@) That contains a hotel, motel, casino, condominium or town house, or any
apartments;

(b) Used for commercial purposes where a specific business activity has not been
identified; or

(c) In which one or more sewage pumps or sewage ejectors have been installed,
consists of a reduced pressure principle assembly.

2. A building that:

(a) Has multiple stories and booster pumps or elevated tanks to distribute potable
water; or

(b) Exceeds 40 feet in height, as measured from the service connection to the highest
water outlet,

consists of a double check valve assembly.

3. A class 1, class 2 or class 3 fire sprinkler system consists of a double check valve
assembly.

4. A class 4, class 5 or class 6 fire sprinkler system consists of a reduced pressure
principle assembly.

5. A hydronic heating system that contains any chemical additives consists of a reduced
pressure principle assembly.

6. A baptismal font of a church consists of a reduced pressure principle assembly.

7. A facility for bottling beverages consists of a reduced pressure principle assembly.

8. A brewery consists of a reduced pressure principle assembly.

9. A cannery, facility for the processing of food, packing house or rendering facility
consists of a reduced pressure principle assembly.

10. A facility for cold storage consists of a reduced pressure principle assembly.

11. A dairy processing facility consists of a reduced pressure principle assembly.

12. A restaurant or other facility in which food is served consists of a reduced pressure
principle assembly.

13. A dental clinic consists of a reduced pressure principle assembly.
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14. A hospital, medical building or clinic consists of a reduced pressure principle
assembly.

15. A convalescent home or nursing home consists of a reduced pressure principle
assembly. _

16. A sanitarium consists of a reduced pressure principle assembly.

17. A morgue, mortuary or facility for conducting autopsies consists of a reduced
pressure principle assembly.

18. A laboratory, including, without limitation, a laboratory of a teaching institution or
another biological or analytical facility, consists of a reduced pressure principle
assembly.

19. A facility of a school, college or university consists of a reduced pressure principle
assembly.

20. A facility for the production of motlon pictures consists of a reduced pressure
principle assembly.

21. A facility for the publishing or printing of a newspaper consists of a reduced
pressure principle assembly.

22. A veterinary clinic, pet shop or facility for grooming pets consists of a reduced
pressure principle assembly.

23. A laundry or dry cleaning facility consists of a reduced pressure principle assembly.
24. A dyeing facility consists of a reduced pressure principle assembly.

25. A facility for mechanical, chemical or electrochemical plating consists of a reduced
pressure principle assembly.

26. Any portable spraying or cleaning eqmpment consists of an air gap.

27. A pool or spa consists of a reduced pressure principle assembly.

28. A park for mobile homes or recreational vehicles consists of a reduced pressure
principle assembly.

29. A facility located on a waterfront, including, without limitation, a fishery, fish
hatchery, dock or marina, consists of a reduced pressure principle assembly.

30. A facility for the production of power consists of a reduced pressure principle
assembly.

31. A facility for the production, storage or transmission of oil or gas consists of a
reduced pressure principle assembly.

32. A facility that handles, processes or stores radioactive materials or substances
consists of a reduced pressure principle assembly.

33. A facility for processing sand or gravel consists of a reduced pressure principle
assembly.

34. A system for storm drainage, the collection of sewage or the distribution of
reclaimed wastewater consists of an air gap.

35. A facility in which:

(a) Water is used to manufacture, store, compound or process chemicals for industrial
purposes;

(b) Chemicals are added to water used in the compounding or processing of products;
(c) Chemicals are added to the supply of water; or

(d) The supply of water is used for the transmission or distribution of chemicals,
consists of a reduced pressure principle assembly.

36. A facility for the manufacture of aircraft or missiles consists of a reduced pressure
principle assembly.
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37. A facility for the manufacture, repair or washing of motor vehicles consists of a
reduced pressure principle assembly.

38. A facility for the manufacturing or processmg of film consists of a reduced pressure
principle assembly.

39. A facility for the manufacturing of ice consists of a reduced pressure pr|nC|ple
‘assembly.

40. A facility for the manufacturing, processing or cleaning of metal con3|sts of a
reduced pressure principle assembly.

41. A facility for the manufacturing of natural or synthetic rubber consists of a reduced
pressure principle assembly.

42. A facility for the manufacturing of paper or paper products consists of a reduced
pressure principle assembly.

43. Any other facility for manufacturing, processing or fabricating consists of a reduced
pressure principle assembly.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67205 Cross-connections and backflow: Minimum types of protection
for service connection to auxiliary supply of water or irrigation system. Except as
‘otherwise provided in NAC 445A.67185 to 445A.67255, inclusive, the minimum type of
protection required for a service connection to:

1. An auxiliary supply of water must consist of a double check valve assembly or
reduced pressure principle assembly, as determined by the supplier of water and
approved by the health authority.

2. An irrigation system, including a system for irrigating median strips, must consist of:
(a) A pressure vacuum breaker or double check valve assembly, as determined by the
supplier of water and approved by the health authority; or

(b) Except as otherwise authorized by the health authority, if facilities have been
installed for pumping, injecting or applying fertilizers, pesticides or other hazardous _
systems, a reduced pressure principle assembly.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6721 Cross-connections and backflow: Minimum types of protection
for other service connections; resolution of conflicting requirements; imposition
of more stringent requirements. _

1. The health authority shall determine, on a case-by-case basis, the minimum type of
protection from cross-connection required for any type of service connection which is
not specified in NAC 445A.67185 to 445A.67255, inclusive.

2. If there is any conflict between any of the provisions of NAC 445A.67185 to
445A. 67255, inclusive, regarding the type of protection from cross-connection required
for a particular type of service connection, the most stringent of those provisions
prevails.

3. The health authority or supplier of water may impose requirements regarding the
installation and use of assemblies for the prevention of backflow which are more
stringent than the provisions of NAC 445A.67185 to 445A.67255, inclusive.

(Added to NAC by Bd. of Health, eff. 2-20-97)
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NAC 445A.67215 Cross-connections and backflow: Service connection to fire
sprinkler system.
1. A supplier of water shall ensure that: ’
(a) An appropriate assembly for the prevention of backflow is installed at each service
connection between the public water system and a fire sprinkler system; and
(b) The assembly is: .
(1) Tested upon installation; and
(2) Maintained and tested, and the results of those tests logged, annually.
The testing required by this subsection must be conducted by a certified backflow
prevention assembly tester.
2. An assembly for the prevention of backflow installed on a service connection
between a public water system and a fire sprinkler system must:
(a) Be of such a type and installed in such a manner that the assembly:
(1) Protects the public water system; and
(2) Does not interfere with the capability of the fire sprinkler system, as engineered, to
protect the safety of persons in the public or private facility in which the fire sprinkler
system is located; and
(b) Prevent any pollution or contamination of drinking water, by any nonpotable water
contained in the fire sprinkler system, which may be caused by any backpressure or
backsiphonage that may occur during normal or abnormal operation of the fire sprinkler
system or the public water system.
3. The supplier of water shall determine the type of assembly required on a particular
service connection between the public water system and a fire sprinkler system based
upon the degree of risk posed by the fire sprinkler system to the supply of potable
water, considering the chemical and biological contents of the fire sprinkler system, the
materials used to construct the fire sprinkler system and the possibility that backflow will
occur.
4. Any reduced pressure principle assembly or reduced pressure detector assembly
‘used on a service connection between a public water system and a fire sprinkler system
must not have any holes drilled in the check valve clappers.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6722 Cross-connections and backflow: Design of fire sprinkler system.
The designer of a fire sprinkler system shall ensure that, based upon the placement of
any reduced pressure principle assembly or reduced pressure detector assembly:

1. An antifreeze loop or the total line of the fire sprinkler system is able to accommodate
the thermal expansion of any antifreeze; or

2. If necessary, an expansion tank is provided to accommodate the thermal expansion
of any antifreeze.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67225 Cross-connections and backflow: Conditions to provision of
service to certain fire sprinkler systems. If any backflow involving a fire sprinkler
system threatens a public water system, the supplier of water shall require, as a
condition to the provision of service to the fire sprinkler system:

1. The installation of an assembly for the preventlon of backflow in accordance with the
requirements of NAC 445A.67215.
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2. An analysis to determine how the assembly will affect the pressure and rate of flow of
water available to the fire sprinkler system.

3. The modification of the fire sprinkler system, and the riser and water service lateral
for the fire sprinkler system, in such a manner as necessary to ensure adequate fire
flow.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6723 Cross-connections and backflow: Installation of air gap. Except as
otherwise authorized by the health authority, if an air gap is installed on a service
connection: .

1. The air gap must be located as closely as practicable to the service connection, on
the opposite side of the service connection from the public water system.

2. All piping from the service connection to the receiving tank must be above grade and
visible.

3. There must be no type of outlet, tee, tap, take-off or connection to or from the service
line between the service connection and the air gap.

4. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67235 Cross-connections and backflow: Installation of reduced
pressure principle assembly. Except as otherwise authorized by the health authority,
if a reduced pressure principle assembly is installed on a service connection:

1. The reduced pressure principle assembly must be installed:

(@) In a horizontal and level position, except that the reduced pressure principle
assembly may be installed in a vertical position if the assembly has been:

(1) Specifically designed for operation in that position; and

(2) Tested and certified to be suitable for operation in that position by an approved
backflow testing laboratory.

(b) As closely as practicable to the service connection, on the opposite side of the
service connection from the public water system.

(c) Above ground and, to the extent possible, not less than 12 inches nor more than 36
inches above the finished grade, as measured from the bottom of the assembly.

(d) At a site with adequate drainage, or with drain piping, for any ﬂUId that is discharged
when the assembly is activated.

(e) In such a manner that no part of the assembly will be submerged during normal
conditions of operation and weather.

(f) In such a manner as to be readily accessible for maintenance and testing.

2. The reduced pressure principle assembly must not be installed below grade, in any
subsurface. vault, or in any vault, chamber or pit where there is any potential that the
relief valve could become submerged.

3. The reduced pressure principle assembly must have a free-flowing drain with an air
gap.

4. There must be no type of outlet, tee, tap, take-off or connection to or from the service
line between the service connection and the reduced pressure principle assembly.

5. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.
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6. The reduced pressure principle assembly may be installed indoors if the installation
complies with subsections 1 to 5, inclusive, and has a clearance of:

(a) At least 12 inches on top;

(b) At least 24 inches on the side with test cocks; and

(c) At least 12 inches on the other sides.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.6724 Cross-connections and backflow: Installation of double check
valve assembly. Except as otherwise authorized by the health authority, if a double
check valve assembly is installed on a service connection:

1. The double check valve assembly must be installed:

(a) In a horizontal and level position, except that the double check valve assembly may
be installed in a vertical position if the assembly has been:

(1) Specifically designed for operation in that position; and

(2) Tested and certified to be suitable for operation in that position by an approved
backflow testing laboratory.

(b) As closely as practicable to the service connection, on the opposite side of the
service connection from the public water system.

(c) Above ground and, to the extent possible, not less than 12 inches nor more than 36
inches above the finished grade, as measured from the bottom of the assembly.

(d) In such a manner as to be readily accessible for maintenance and testing.

2. There must be no type of outlet, tee, tap, take-off or connection to or from the service
line between the service connection and the double check valve assembly.

3. Expansion tanks or pressure relief valves must be provided as appropriate for the
potential threat of water hammer and thermal expansion.

4. The double check valve assembly may, if above-grade installation is impracticable
‘and the health authority approves of the installation, be installed in a below-grade vault
in such a manner that:

(a) The top of the double check valve assembly is not more than 8 inches below grade.
(b) There is:

(1) At least 12 -inches of clearance between the bottom of the vault and the bottom of
the double check valve assembly;

(2) At least 24 inches of clearance between the side of the vault and the side of the
double check valve assembly with test cocks; and

(3) At least 12 inches of clearance between the side of the vault and the other sides of
the double check valve assembly.

(c) To the extent warranted by climatic conditions, the double check valve assembly is
protected from freezing.

(d) The vault has adequate drainage to prevent the accumulation of water, which drains
to daylight, to free-draining soil or to a sufficient amount of gravel placed under the vault
to provide for free drainage and prevent the accumulation of water under the vault. A
vault that does not have an integrated bottom must be placed on a layer of gravel which
is not less than 3 inches deep.

(e) The vault is protected from vandalism.

(f) The vault is not located in an area subject to vehicular traffic.

5. The double check valve assembly may be installed indoors if:

(a) The installation complies with subsections 1 to 4, inclusive; and
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(b) The double check valve assembly has a clearance of:
(1) At least 12 inches on top;

(2) At least 24 inches on the side with test cocks; and

(3) At least 12 inches on the other sides.

(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67245 Cross-connections and backflow: Duties of certified backflow
prevention assembly tester. A certified backflow prevention assembly tester shall:

1. Perform his field testing of assemblies for the prevention of backflow in accordance
with the provisions of the Manual of Cross-Connection Control. ,

2. Use, for the testing of reduced pressure principle assemblies, double check valve
assemblies and pressure vacuum breakers, a differential pressure gauge that has:

(a) A differential range of at least zero to 15 psi; and

(b) Graduations of not more than 0.2 psi.

3. Ensure that his testing equipment:

(a) Is calibrated to the manufactures’ specifications not less than annually; and

(b) Has all necessary hoses and fittings.

(Added to NAC by Bd. of Health, eff. 2-20-97)

sNAC 445A.6725 Cross-connections and backflow: Use of vacuum breakers.
1. An atmospheric vacuum breaker or pressure vacuum breaker may be used only for
protection against pollution or contamination under conditions of backsiphonage.
2. If an atmospheric vacuum breaker is used:
(a) The vacuum breaker must be installed not less than 6 vertical inches above the
highest point of the downstream piping.
(b) Any associated shutoff valve must be installed upstream from the vacuum breaker.
(c) The vacuum breaker must not be subjected to operating pressure for more than 12
hours in any 24-hour period.
(d) Flow from the protected fixture must be to the atmosphere.
3. If a pressure vacuum breaker is used, the vacuum breaker:
(a) Must be installed:
(1) Upstream from the terminal shutoff vaive; and
(2) Not less than 12 vertical inches above the highest point of the downstream outlet,
valve or piping.
(b) Must not be installed at a location where backpressure will occur.
(Added to NAC by Bd. of Health, eff. 2-20-97)

NAC 445A.67255 Cross-connections and backflow: Restrictions on use of certain
valves and piping assemblies.

1. A stop and waste valve must not be used on a service line.

2. If a valve or piping assembly, including a frost-free riser, has an opening that is
subject to flooding, the valve or piping assembly must not be used on a service line
unless:

(a) The valve or piping assembly is adequately protected by an assembly for the
prevention of backflow; and
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(b) If the piping assembly is a frost-free riser, the riser is equipped with appropriate
valves and a connection for the introduction of compressed air, pursuant to which water
may be purged and the system prepared for winter.

(Added to NAC by Bd. of Health, eff. 2-20-97)
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APPENDIXG TMWA BACKFLOW PREVENTION INSTALLATION
REQUIREMENTS AND STANDARDS DOCUMENT

Installation Requirements and Standards are available from the TMWA Backflow
Prevention Group on request.
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3.

LA/ UDNUT LOvrtt '
STANDARDS FOR RECLAIMED WATER

IRRIGATION SYSTEM CONSTRUCTION

* PRIVATE RECLAIMED WATER IRRIGATION SYSTEMS

When deemed necessary by the County, an approved backflow prevention device shall be installed, to the
satisfaction of the County, immediately downstream of the meter. All aboveground piping shall be painted
purple (Pantone Color #512) and a purple tag, with the wording “WARNING: RECLAIMED WATER -
DO NOT DRINK” in English and Spanish, attached to the assembly (T. Christy Enterprises, Valve

Identification Tag, ID-STD-P2-RC1P2 or approved equal).

All valve box covers for isolation valves, electrical control valves, pressure reducing valves, pressure
regulating valves, quick coupler valves, and similar appurtcnances shall be purple in color as supplied by
the manufacturer and labeled “Reclaimed Water”. A purple tag, with the wording “WARNING:

+ -RECEAIMED WATEK = DU NOT DRINK”; shall be attached to all-valves (see above). All valve box

covers will be capable of being bolted closed, bolts will be in place and secured. -

All quick coupler valves shall have purple, lockable covers, i.e. Rain Bird 44NP or equal.

4. All irrigation controllers shall be labeled inside and outside waming that the system uses reclaimed water

(T. Christy Enterprises, Controller Marking Decal, Part Number #4100 or approved equal).

5. Al irrigation mains, any line upstream of an electrical control valve shall be pu;ple plastic, or be encased in

purp!e polyethylene bags labeled “CAUTION: RECLAIMED WATER LINE” at intervals no greater than 5

'feet. If purp]c pipe or bags are not available, purple viny! adhesive tape shall be attached to the pipe,
continuously, in a longitudinal direction. The tape shall have the wording “CAUTION: RECLAIMED

WATER LINE” at intervals of no more than 5 feet, have a minimum width of 3 inches, and be installed
along the top of the pipe. ~ .,

-

-All laterals downstream of an electric control valve shall be purple plastic or have purple reclaimed waming

tape pliced on top of the pipe. This does not apply to flexible polyethylene tubing used in drip zones.

Purple, 3 inch waming tape, with wording “CAUTION: RECLAIMED WATER LINE BELOW?, shall be
installed 12 inches above all irrigation mains. ' AR .

Signage shall be posted, in obvious locations, at the entry to all properties, landscape islands, medians, and
other use sites. Maximum spacing for roadway landscaping shall be determined by the Utility Services
Division, however, will in no case exceed 500'. Signs shall have the wording “TREATED
WASTEWATER EFFLUENT USED FOR IRRIGATION- DO NOT DRINK- AVOID CONTACT".
Minimum sign size shall be 8" X 12", larger signs will be required at primary access points.

Reclaimed waterlines, including irrigation main lines, shall be treated as on-site sewer lines and all -

< apphcable separation from on-site waterlines maintained.

Direct connections between potable water piping and reclaimed water piping shall not exist under any
condition with or without backflow protection per UPC (1997 edition) Section 603.3.4.

10. Hosebibs wiii not be installed on reclaimed water systems.

Rev: 98 4102
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NI L COURL
STANDARDS FOR RECLAIMED WATER

IRRIGATION SYSTEM CONSTRUCTION

" DEDICATED RECLAIMED WATER LINES

All construction shall conform to the Standard Specification for Public Works Construction (1996) and
Washoe County Standards.

All reclaimed water lines constructed out of PVC or polyethylene shall be purple plastic, or be encased in
purple polyethylene bags labeled “CAUTION: RECLAIMED WATER LINE™ at intervals no greater than 5
feet. If purple pipe or bags are not available, purple vinyl adhesive tape shall be attached to the pipe,
continuously, in a longitudinal direction. The tape shall have the wording “CAUTION: RECLAIMED
WATER LINE” at intervals of no more than 5 feet, have a minimum width of 6 inches, and be installed
along the top of the pipe. Reclaimed water lines constructed out of ductile iron shall be encased in purple

"polyethyiene bags labeled “CAUTION: RECLAIMED WATER LINE"at intervals no greater than 5 feet.

Tracer wire shall be placed on top of bedding material prior to pipe installation. At S00 foot intervals, wire
shall be extended into separate test stations consisting of risers and valve boxes. A minimum of 18 inches
of wire shall be left at the top of the riser and connected with the appropriately sized wire nut. The tracer
wire shall be placed under laterals, extended into the meter box and up to the meter cover. Wire shall be #
12 AWG, insulated, stranded copper. Prier to acceptance of the reclaimed waterline, the contractor shall

. perform a continuity test after backfilling the trench to the satisfaction of the Utility Services Division

Inspector.
Purple waminé tape, at least 3 inches in \\;idth, with wording “CAUTION: RECLAIMED WATER LINE
BELOW?™, shall be installed 12 inches above all pipe. : ~

All covers for valve boxes, flush valves, pressure reducing stations, air/vac stations, and all other
appurtenances requiring vaults or boxes shall be purple in color (Pantone Color #512) and labeled
“RECLAIMED WATER” or “R.C.W.". Purple coloration shall be obtained from the manufacturer or be
applied by powder coating or epoxy paint All appurtenances shall have a purple tag attached with the
wording “WARNING: RECLAIMED WATER - DO NOT DRINK"” in English and Spanish (T. Christy
Enterprises, Valve Identification Tag, ID-STD-P2-RCIP2 or approved equal). A debris cap with purple

coloration shall be installed inside of all round valve boxes. .

All aboveground piping shall be painted purple (Pantone Color #512) and a purple tag, with the wording
“WARNING: RECLAIMED WATER - DO NOT DRINK” in English and Spanish, attached to the
assembly (T. Christy Enterprises, Valve Identification Tag, ID-STD-P2-RC1P2 or approved equal).

All meter box covers shall be purple in color (see above) and a purple tag, with the wording “WARNING:
RECLAIMED WATER - DO NOT DRINK” in English and Spanish, attached to the meter (T. Christy
Enterprises, Valve Identification Tag, ID-STD-P2-RC1P2 or approved equal). . .

The minimum horizontal separation between parallel reclaimed waterlines and potable waterlines shall be
10 feet: When reclaimed waterlines cross potable waterlines, the reclaimed line shall be installed below the
potable line. A minimum of 18 inches vertical separation shall be maintained from the bottom of a potable
waterline to the top of a crossing reclaimed waterline. Reclaimed waterline pipe joints shall be kept as far

awayas possible from crossing potabie waterlines.

Direct connections between potable water piping and reclaimed water piping shall not exist under any

 condition with or without backflow protection per UPC (1997 edition) Section 603.3.4 .

" Rev. 1102
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City of Sparks East Effluent Discharge Permit Site Information and Effluent Demands

Pagni Ranch . 39°3238"N
Park 46 37 13.79 137 0.066 0.028 Festa Way 119°41'57" W $2 T19N. R20E
Woodtrail 1899 39°3247" N
24 17 7.12 65 0.031 0.013 Woodtrail $2 T19N. R20E
Park Dri 119°42'35" W
rive
<
N. &S.
D'Andrea .
Portions of S35
D'Andrea : : Parkway, 39°33'16” N
HOA 296 16.4 65.00 400 0.192 0.103 Vista Bivd, & | 119°4215" W & 83;162.(;11’320N.
San Marino
Drive
. 1720 Brierley| 39°31'44"N
Rail City 3.7 15 7.20 216 0.017 0.011 Way 119°42'34"W S11 TI9N. R20E|
. 1955 E. Greg| 39°31'18"N
TEC Trucking 5.0 0.5 t.21 13 0.006 0.002 st 119°4223"W S11 T19N. R20E!
arscion
Copper of Vista Bivd [ 39°31'42"N ‘N ’
Canyon 1320.0 50.0 200.00 600 0.288 0.206 and Brierly | 119°422°W T19r;I. R20E &
Way Portion of S36.
T20N. R20E
Pelican Park& : . 39°36'31"N S12. T20N.
Waiking Path 6.0 48 26.00 85 0.041 0.035 Silverton Wayj 119°4139"W R20E
South of La
Posada, east| 39°3744"N
Stonebrook 440.0 25.0 90.00 1542 0.740 0.630 of Pyramid | 119°42'14"W S2. T20N. R20E
Highway
Spanish : §3. T20N. R20E
X 68 7655 Pyramid| 39°38'05” N &
Springs 50 1.0 795 | (24 Hour) 0.100 0.080 Highway |119°4258”W| S35 T2IN.
Nursery -
R20E
TOTAL 1816.3 104.50 418.27 2931.60 1.481 1.109 - - -
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‘WTS-1B: APPENDIX ONE
PLANT CONSUMPTIVE USE WORKSHEET

The consumptive use equation for determining the crop’s water requirement takes into account precipitation,
evapotranspiration, the efficiency of the irrigation system, and the salt tolerance of the plant species. The
salt tolerance of the plant species is used to calculate the leaching requirement (Lr) to remove excess salts
from the root zone. Excess salts within the soil cause the plant cells to expend more energy adjusting the
salt concentration within the plant tissues, and therefore, less energy is available for vigorous plant growth.
The hydraulic loading rate and the TDS to ECw conversion equation included below are derived from

Wastewater Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991), the equation for the
leaching requirement is from the Nevada Irrigation Guide, (USDA, Soil Conservation Service, 1981).

Lwg = (ET-P) Lr= ECw
[E x (1-Lr)] [(5§ x ECe)-ECw]
where:
Lw() = Allowable Hydraulic Loading Rate Based on Crop Water Needs (in/yr);

Evapotranspiration Rate (in/yr);

P = Precipitation Rate (in/yr);

Lr = Leaching Requirement (%, expressed as a fraction);

E = Efficiency of Irrigation System (%, expressed as a fraction)
For example: 75% = 75/100 = 0.75; example efficiencies are included below;

ECe = Salinity Tolerance of Plant Crop (mmho/cm or dS/m)";

ECw = Salinity of Applied Effluent (mmho/cm); If TDS is supplied by the laboratory, see
conversion below; and

DS =

Average Total Dissolved Solids in Applied Effluent (mg/1).

“ET” - Evapotranspiration

Evapotranspiration is defined as the “loss of water from the soil both by evaporation and by transpiration
from the plants growing thereon” (Websters Dictionary, 1990). Since different plants transpire at different
rates, a crop coefficient (Kc) can be used to modify the potential ET for a particular area. Values for K¢
vary depending upon the geographical location of the crop, and the species grown. Ifa crop coefficient can
be determined, when multiplied by the potential ET rate, the result is a more accurate estimate of ET for an
irrigation site. The Division recommends that reusers contact local agriculture representatives identified in
Appendix Five for further crop-specific and regional information.




WTS-1B: Appendix One
Page 2

“E” - Irrigation Efficiency
The irrigation system efficiency is related to how effective the method is in delivering the irrigation water

equally to all parts of the crop. Example values for efficiency are'®:

| Sprinkler Application Efficiency § Surface Application Efficiency

Irrigation Type Irrigation Type

Solid Set _ Narrow Graded 0.65 - 0.85
Border (< 15' wide)

Portable Hand Move Wide Graded 0.65 - 0.85
Border (<100' wide)

Wheel Roll 0.70 - 0.80 Level Border 0.75-0.90

Center Pivot or Straight or Graded -0.70-0.85

Traveling Lateral ' Contour Furrows

Traveling Gun - Drip _ 0.70 - 0.85

“ECe” - Salinity Tolerance of Plant Crop

The plant salt tolerance is crop-specific, and can be obtained from the local Extension Service, literature, or
other reputable sources. The low end of the range identifies the ECe value which would result in a 0%
reduction of crop yield. The upper end of the range identifies the ECe value which could result in a 25%
reduction of crop yield®.

Example ECe’s:
Annual Ryegrass® = 3 to 6 mmho/cm or dS/m
Perennial Ryegrass(z"‘) = 5.6 to 8.9 mmho/cm or dS/m
Bermudagrass > = 6.9 to 10.8 mmho/cm or dS/m
Tall Fescue®*® = 3.9 to 8.6 mmho/cm or dS/m
Alfalfa®® = 2.0 to 5.4 mmho/cm or dS/m

“ECw” - Salinity of Applied Effluent

Direct measurement of ECw is typically preferred. However, if the laboratory has supplied the reuser with a
concentration of TDS, an approximate conversion® is ECw = TDS + 640. This conversion is considered
accurate within 10%. The value for ECw or TDS is obtained from the treatment plant supplying the
effluent. For site design, an average value can be used. For completion of the required annual balance
report, the actual analytical results from Discharge Monitoring Reports should be used.

M For clairty in this document, the unit for electrical conductivity (EC) is expressed as mmho/cm. However, EC can also
be expressed in decisiemens per meter, dS/m.
1 mmho/cm =1 dS/m

@ Wastewater Reuse for Golf Course Irrigation, US Golf Association, 1994.

@ Nevada lrigati ide, USDA Soil Conservation Service, 1981,
@ Wastewater Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991)



Worksheet 1-A

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page | of | Crop Type = _fxnnuc QJJ,(Q\WS

Lwg=__ (ET-P) ; Lr= ECw ;  ECw~ TDS+640
[E x (1-Lr)] [(5 x ECe)-ECw]
' I ¢
(A)  Annual Evapotranspiration (ET, in/yr) = (), ) = LJ'Z 30

(Multiply by Crop Coefficient (Kc) if value is known) !LC < . q

(B)  Annual Precipitation (P, inyr)=__ "], S "
© @W-®=_34F )

(D)  Salinity of Applied Effluent (ECw, mmho/cm) or ~ (TDS, mg/l) + 640 = O tS g

(Indicate which method was used to determine ECw, Direct Measurement or Approximation by Calculation.)

(E)  Salinity Tolerance of Plant Crop (ECe, mmho/cm) = 3

F s5x@®= (S (mmho/cm)
G @®-0=_14%YY (mmho/cm) 0SS

(H)  Leaching Requirement (Lr, %, expressed as a fraction) = (D) + (G) = M 0
o 1-e- 09k | /

Q) Efficiency of Irrigation System (E, %, expressed as a fraction) = &_

® Ox®=_03F -

L ©O=+K= LW(c) = 4G9 (inches/year)

If the water use rate calculated in (“L”) above is the lowest application volume calculated between the
annual Consumptive Use Limit (This Worksheet) and the Nitrogen Limit (Worksheet 2-A), then fill out
Worksheet 1-B to estimate the planned maximum daily flow for the site.



Worksheet 1-B

CONSUMPTIVE USE REQUIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

LW(c) =

[Ex (1-Ln)]

Monthly values for evapotranspiration are dependent on the crop type and regional area of the site, as well
as the crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be
obtained from the local extension service, literature, or other reputable source. Please see the explanation in

Lr=

Page \ of \ Crop Type = _Mﬂuﬂ_\_&g_{%ﬂ&g

(ET-P)

ECw

[(5 x ECe)-ECw]

;. ECw=~ TDS+640

the “WTS-1B: Appendix One” text for futher discussion of crop coefficients.

To calculate the monthly value for Lw), perform the calculation for each month as outlined in Worksheet 1-
A, and input the result in the table below. Since this form is crop-specific, a value of zero is acceptable

when the crop is not in season; however, use of a zero should be explained.

Million Gals/Mo = Lwc, in/mo x

ac + 12 in/ft x 43,560 ft*/ac x 7.481 gals/ft® + 1,000,000
(Enter and use the number of acres for the crop type being irrigated)

MGD (Million gallons/day) = M Gallons/mo + Days/mo

Month | Days/Mo ET P Lw(, M Gals/Mo MGD
(in/mo) (in/mo) (in/mo)

Jan 31

Feb 28

Mar 31

Apr 30 -

May 31

Jun 30

Jul 31

Aug 31

Sep 30

Oct 31

Nov 30

Dec 31

Totals (in/yr): ol e e oRproxinate e




WTS-1B: APPENDIX TWO

NITROGEN LOADING LIMIT WORKSHEET

The nitrogen loading equation takes into account precipitation, evapotranspiration, plant nitrogen
uptake, nitrogen content of the applied effluent, nitrogen denitrification and volitilization in the soils,
and allowable percolate nitrogen concentration. The equation included below is from Wastewater

Engineering: Treatment, Disposal, and Reuse, (Metcalf and Eddy, 1991)

Lw = _[(Cp. mg/l) x (P-ET, in/yn)] + [(U, Ib/acre-yr) x (4.4)]
L [(1-f) x (Cn, mg/1)] - (Cp, mg/1)

where:
Lw) = Allowable Hydraulic Loading Rate Based on Nitrogen Loading rate (in/yr);
Cp = Total Nitrogen Concentration in Percolating Water (mg/1);
ET = Evapotranspiration Rate (in/yr);
P = Precipitation Rate (in/yr);
U = Nitrogen Uptake Rate by Crop (Ib/acre-yr);
4.4 = Combined Conversion Factor;
Cn = Total Nitrogen Concentration in Applied Wastewater (mg/1); and
f = Fraction of Applied Total Nitrogen Removed by Denitrification and Volatilization.

“Cp” - Nitrogen in Percolating Water

A conservative value for Total N in the water that percolates past the root zone (Cp) is 7 mg/l, which is
the first “red flag” value for Nitrate as N in monitoring well samples. Setting the Cp limit at a constant
value aids in obtaining an hydraulic nitrogen loading rate (Lw,) which should be protective of
groundwater resources. The drinking water standard for Nitrate as N is 10 mg/l, which would be the
maximum allowable value for Cp. :

“ET” - Evapotranspiration

Evapotranspiration is defined as the “loss of water from the soil both by evaporation and by
transpiration from the plants growing thereon” (Websters Dictionary, 1990). Since different plants
transpire at different rates, a crop coefficient (Kc) can be used to modify the potential ET for a
particular area. Values for K¢ vary depending upon the geographical location of the crop, and the
species grown. Ifa crop coefficient can be determined, when multiplied by the potential ET rate, the
result is a more accurate estimate of ET for an irrigation site. The Division recommends that reusers
contact local agriculture representatives identified in Appendix Five for further crop-specific and
regional information. .

“U” - Crop Nitrogen Uptake

Plant nitrogen uptake rates (U) are crop-specific, and can be obtained from the local Extension Service,
literature, or other reputable sources. Using the accepted value for U in this equation assumes that the
harvested portion of the crop is removed from the site. If plant cuttings are not removed from the area,
then the amount of nitrogen removed by uptake should be offset by the amout of nitrogen returned to the
soil by decomposing cutting materials. If alfalfa, or another legume, is the site’s crop, then similar
considerations should be made for atmospheric nitrogen which is fixed into the soil by alfalfa. A
discussion with the local agricultural extension service is recommended prior to finalizing a “U” value.



WTS-1B: Appendix Two
Page 2

“Cn” - Nitrogen in Applied Wastewater
The total nitrogen in the applied effluent water (Cn) can be obtained from the treatment plant that is

supplying the effluent. For site design, an average value can be used. For completion of the required
annual balance report, the actual analytical results from Discharge Monitoring Reports shall be used.

“f” - Nitrogen lost to Denitrification and Volatilization

The amount of nitrogen lost to denitrification and volatilization varies depending upon the nitrogen
characteristics of the applied wastewater and the microbial activity in the soil. Microbial denitrification,
in soils with a sufficient carbon source for the biological activity, may account for as much as 15 to 25
percent of the applied nitrogen during warm, biologically active months. Volatilization of ammonia
may be as much as 10 percent; depending upon the ammonia fraction in the total nitrogen applied.
(Metcalf & Eddy, 1991) For arid climates, such as Nevada, the value typically used for the “f” term is
0.2.

Nitrogen Addition by Chemical Fertilizers

If the allowable reuse water application volume is limited by plant consumptive use (Worksheet 1-A),
nitrogen may need to be added by commercial fertilizer. In the design of a reuse site, and preparation of
an EMP, this should be estimated to provide the site operator with a guideline for fertilizer application,
in addition to the nitrogen being applied via the treated effluent. The application of fertilizer must
then be incorporated into the required annual report to demonstrate that the application of
commercial nitrogen and effluent nitrogen did not exceed the plant crop’s uptake rate.

Worksheet 2-C is designed to be used to provide the Division with the required annual report of effluent
and fertilizer usage. Reuse permits require that the annual evaluation of the effluent application include,
“the total nitrogen in the applied wastewater, nitrogen from fertilizer applications, nitrogen uptake by
plant materials, evapotranspiration rate, precipitation rate, and fraction of applied nitrogen removed by
denitrification and volatilization.” While Worksheet 2-C does not take precipitation and
evapotranspiration into account, the permittee should compare each year’s P and ET rates to those that
were used during the site design and EMP preparation phases to ensure that the original assumptions
remain valid.

Worksheet 2-C can also be utilized as a site management tool to estimate the amount of commercial
fertilizer which may be required in an upcoming month. However, use of the worksheet in this manner
does not preclude the responsible use of good irrigation and nutrient management practices.



Worksheet 2-A

WATER REQUIREMENT DESIGN WORKSHEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page \ of ( Crop Type = A’Y\NAO.\ qu%vTQ&S

Lw = _[Cp x (P-ET)] + (U x 4.4)
[(1-f) x Cn] - Cp .
(A)  Total Nitrogen in Percolating Water (Cp, mg/l) = 0.1
(B)  Annual Precipitation (P, in/yr) = Z . S .
(©)  Annual Evapotranspiration (ET, in/yr) = { {7 ¥ 2 =42 s

(Multiply by Crop Coefficient (Kc) if value is known) t C= ‘O,

D) @®B-(O)=_"= 34, %D (in/yr) (Note: In Nevada, P is less that ET; therefore a negative
number is correct to use in this worksheet.)
® @x=-3 4%

(F)  Crop Nitrogen Uptake (U, Ib/ac-y) = |[D
G) Fxd4=__]¢32

® E®+©G=_179.F

(D Fraction of Applied Total Nitrogen Lost to Denitrification and Volatilization ()= 207
0)] 1-(I) =

(K)  Total Nitrogen in Applied Effluent (Cn, mg/l) = L %‘:{

L Ox®=_13 §

™M O-A)= \\'Lﬂ
(N)  (H) = (M) =Lw, (inches/year) = (o OH

If the Water Use Rate calculated in (“N”) above is the lowest application volume calculated for the
annual Consumptive Use Limit (Worksheet 1-A) or the Nitrogen Limit (This Worksheet), then fill out
Worksheet 2-B to estimate the planned maximum daily flow for the site.



Worksheet 2-B

WATER REQUIREMENT DESIGN WORKSHEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page of Crop Type =

LW(n) = [Cpx (P-ET)] +(Ux 4.4)
[(1-f) x Cn] - Cp

Monthly values for evapotranspiration are dependant on the crop type and regional area of the site, as well as the
crop coefficient if known. Monthly precipitation is also regional. The values for ET and P can be obtained from
the local extension service, literature, or other reputable sources. Please see the explanation in the “WTS-1B:
Appendix Two” text for futher discussion of crop coefficients.

The monthly value of the crop nitrogen uptake (U) can be calculated according to the equation included on the
Table. Please see the discussion in the “WTS-1B: Appendix Two” text regarding “U” values for alfalfa crops or
sites that do not remove crop cuttings. If a different distribution of monthly “U” is used, due to circumstances
such as germination or dormancy periods, then provide documentation explaining the difference.

To calculate the monthly value for Lw), perform the calculation for each month as outlined in Worksheet 2-A,
using the monthly values for “U”, “P”, “ET”, and “Cn”, and input the result in the table below. Since this form is
crop-specific, a value of zero is acceptable when the crop is not in season; however, use of a zero should be
explained.

Monthly U (Ib/ac-mo) = U (Ib/ac-yr) x ET(in/mo) +ET (total in/yr)

Million Gallons = Lw,, in/mo x #acres + 12in/ft x 43,560 fi¥/ac x 7.481 gallons/ft® + 1,000,000
Per Month (ea. crop type)

MGD (Million gallons/day) = M Gallons/mo + Days/mo

Month | Days/Mo P ET U Lwg, M Gals/Mo MGD
(in/mo) (in/mo) (Ib/ac-mo) (in/mo) of Reclm’d
Water
Jan 31
Feb 28/29
Mar 31
Apr 30
May 31
Jun 30
Jul 31
Aug 31
Sep 30
Oct 31
Nov 30
Dec 31
Totals: ‘ Note: The totals for P, ET and Lwy,
should approximate the annual values
used or calculated in Worksheet 2-A
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Pagni Ranch Park
1.1 SITE LOCATION AND DESCIPTION

Pagni Ranch Park is located on Festa Way in Sparks, Nevada. Refer to Figure H-1.
Adjacent developments to Pagni Ranch Park include Festa Way to the west, and
residential housing to the north, east, and south. Site location information for Pagni
Ranch Park is given in Table H-1 below.

Property Physical Address

Pagni Ranch Park Festa Way

Pagni Ranch Park is identified in the'Flood Insurance
year flood, areas of 100-year flood %ﬂiﬁ average dep

loa 4 to 8 percent slopes. This very deep, well drained

The surface layer is grayish brown sandy loam about 10
. The ugger 10 inches of the subsoil is light brown clay. The lower 46
yengi%sh brown sandy clay loam.

Permeability 1 this soil is very slow. Runoff is medium, and the hazard of water
erosion is slight. The high clay content results in high swelling potential. Roads
should be provided with drainage.

The present vegetation is mainly sagebrush and Indian rice grass.

450 - Voltaire loam. This very deep, somewhat poorly drained soil is on alluvial fans.
Slopes are 0 to 2 percent. The surface area is gray loam about 20 inches thick.
Underlying surface material goes to a depth of 60 inches and is mainly comprised
of gray silty clay through loamy sand.



Permeability of this soil is slow. Runoff is slow, and the hazard of water erosion

is high.
The present vegetation in most areas is grass.

850 - Washoe gravelly sandy loam, 0 to 4 percent slopes. This is a very deep, well
drained soil on terraces and alluvial fans. Approximately 15 to 30 percent of the
surface area is covered with gravel. The surface layer is grayish brown and is
about 8 inches thick. The substratum goes to a depth of 60 inches or more and is
gravelly loamy course sand.

Other soils included in this unit include Oest soils ‘;""’)g the upper edge of the

unit. While Orr soils are on the tops of the terracy ‘%eﬁ%}us and Truckee soils in

swales. The unit is about 5 percent Oest soils 5 ;Sercen
Truckee soils. S

;,»'*. (g}}”/

Permeability of this soil is moderatel W m the, subsoil and ver fffaﬁld in the
substratum. The hazard of the soil blo i
hazard of water erosion is slight.

e pnstruction of the Pagni Ranch
0551bly othier important material. It is
at may influence ponding, runoff and

1mgat16“ﬁ%f the park landse zégNm Ranch Park will be served from a future effluent
line in an%Way Refer te gure H-3 and H-4 for park landscape and irrigation plans.
Majority of irrigatio wil ; ur at night to minimize the possibility of public contact
with the effluent. Allirrigation will be done with automatic sprinklers. The length of

time each zone will j mgated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near the ground surface and away
from areas of frequent public use. Adjustments will be made to the sprinkler heads as
required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly identified and repaired.

Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the



component as an effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and duration of the effluent
application. Each system controls a set of valves independent of the master valve at the
service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply. See Figure H-4.

1.4 IRRIGATION SYSTEM

An existing 4” effluent line is located within Festa Way at the pg of connection. The
ywn on Figure H-4.

effluent water meter is located at the point of connection as sho

137 0.066 0.028

1.6 RUNOFF 1§EﬁL PLAN

In the event of an emergency, the effluent irrigation system for Pagni Ranch Park should

be shut down by closing the gate valve located at the effluent meter vault.
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Woodtrail Park

1.1 SITE LOCATION AND DESCIPTION

Woodtrail Park is located at 1899 Woodtrail Drive on the northwest corner of the
intersection of Golden Spike Drive and Berkshire Drive in Sparks, Nevada. Refer to
Figure I-1. Adjacent developments to Woodtrail Park include Woodtrail Drive to the
north, Berkshire Drive to the east and Golden Spike Drive to west and south. Site
location information for Woodtrail Park is given in Table I-1 below.

Table I-1 - Woodtrall Park Site Informatlon :

Woodtrail Park is identified in the Flood Insuranci ) as of 500-year
3s than 1 foot or with dramage

1.2 SOILS

| k . .
The Soil Conservation Service descrlbes several native soils for the Woodtrail Park site.
A brief description ofW?a h smi type is listed below. Figure I-2 shows the soil
dlstnbutlon at tb;s locatl 0

. Qg\
850~ Wsshoe gravelly saady loamx 0-4 percent slopes. This very deep, well drained soil

<<<<<

brown and is abotit 30 inches thick. The substratum is about 60 mches thick and is light
yellowish brown griﬁzelly sand.

Included in this unit §re Oest soils on the upper edge of the unit and Truckee soils are in
swales.

Permeability of this soil is moderately slow in the subsoil. Runoff is slow, and the hazard
for blowing is slight.

Present vegetation is sagebrush.

The soils listed above are the natural soils for the area. When Woodtrail Park was
constructed there was a disruption of the soil and possibly other important material. It is



difficult to predict the current soil conditions of the soil that may exist such as ponding,
runoff, and infiltration.

1.3 IRRIGATION PLAN

Woodstrail Park is a 2.4-acre park. The park will use effluent for spray and drip irrigation
of the park landscaping. Woodtrail Park will be served effluent from a future effluent
line in Berkshire Drive. Refer to Figure I-3 for a park irrigation plan.

Majority of irrigation will occur at night to minimize the pOSSlblllty of public contact
with effluent. All irrigation will be done with automatic sprlnk}ers .The length of time
each zone will be irrigated will be adjusted according to ‘seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to tl@w;e sprinklers heads as
required to prevent ponding and runoff. If pondlng br line*breaks should occur they will
be quickly identified and repaired.

Potable water line will be identified and necessai adjusiments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and p%ted purple to clearly identify the
component as effluent fixture. All areaszof the site shall be,posted to notify the public
that the landscaping is irrigated with efﬁ@%@aﬁ. I h 7

The 1rr1gat1on control system will control the tm‘m “8‘ild duration of the effluent

14 IRRIGATfoxr SYSTEM,

Come baé to

1.5

The estimated effluent demand for Woodtrail Park is shown in Table I-2.



~ Tablel-2 I-2 Woodtrall Park Efﬂuent Demands

1.6  RUNOFF CONTROL PLAN

In the event of an emergency, the efﬂuent irrigation systergg for WM
shut down by closing the gate valve located at mgﬁmetm%vault This* ts@hown in figure I-
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D’Andrea Homeowners Association
1.1 SITE LOCATION

The D’Andrea Homeowner’s Association (HOA) irrigates the streetscapes of North
D’Andrea Parkway, South D’Andrea Parkway, San Marino Drive, and a portion of Vista
Boulevard in Sparks, Nevada. Refer to Figure J-1. Adjacent developments to the
roadways include commercial and residential developments. Site location information for
D’ Andrea HOA is given in Table J-1 below.

Table J-1

—D’Andrea HOA Site Information

North & South
D’Andrea Parkway, | 39°33'16” N }g P gtlons 0 s
San Marino Drive, and| 119°42' 15@’&
Vista Boulevard

ap as Zone X ‘(areas of 500-
of less than 1 foot or with
ed by levees from 100-year

year flood, areas of 100-year flood w1th average d

drainage areas less than 1 square mj Ie;
flood).

-

1.2  SOILS

The Soil Conservation-Service d tive soils for the D’ Andrea HOA site.
A brief description of%%s i soils is lgsted below. Figure J-2 shows the soil
distribution a i . ;

umas sandy 4 to 8 percent slopes. This is moderately deep, well drained
uvial fans and%fgg aces? The surface layer is brown sandy loam and about 7

. ,the subsgﬁ@tum is a silica-cemented hardpan. The lower part to a depth
of 60 inches is stratlf d.valley fill. Depth to the hardpan ranges from 30 to 40 inches.

Soils included in this unit are Jowac Variant soils which are on the toe slopes of alluvial
fans; Greenbrae soils are located on inset alluvial fans at the lower part of the unit, and
Northmore soils on alluvial fan collars on the upper part of the unit. The unit is about 5
percent Jowec Variant soils, 5 percent Greenbrae soils, and 5 percent Northmore soils.

Permeability is slow for this soil. Runoff is medium, and the hazard of water erosion is
slight.

Present vegetation of this soil is big sagebrush, Douglas rabbit brush, and bottlebrush
squirrel tail .

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\D’ Andrea HOA.doc



440-Jubilee sandy loam. This very deep, poorly drained soil is on alluvial fans and
flood plains. Slopes are 0 to 2 percent. Typically, the surface layer is black sandy loam
about 22 inches thick. The underlying material to a depth of 60 inches is mottled,
stratified loamy coarse sand through fine sand loam. Included in this map unit are Ophir
soils and 2 percent Jubilee Variant soils.

Permeability of this Jubilee soil is moderately rapid. Runoff is very slow, and the hazard
of water erosion is slight. The present vegetation in most areas is mainly grasses, juncos,
sedges, and various clovers.

600-Idelwild clay loam, drained. This very deep, somewha&p%orly drained soil is on
alluvial fans and terraces. The drainage has been altered.s lopes are 0 to 2 percent

Typically, the surface layer is very dark grayish brown clay Te
The subsoil is olive brown silty clay and silty clay loam about%Z«« inches thick. The
substratum is olive brown stratified sandy clay loamﬁand srlty clay oam about 26 inches
thick. Included in this unit are Fleishmann soils on'hlgh terraces, Orr s6ilson alluvial fan
and Truckee soils on lower flood plains. This: ﬁ%lt is abotit 5 percent Fleis ann soils, 5
percent Orr soils, and 5 percent Truckee soils. P Permeablh Q{ this Idelwdygﬁ Soil is slow.
Runoff is slow, and the hazard of water erosion is sli @ This has a high clay content,

which causes high shrink-swell poten%%%l

10 oniL uplands. The unit of the
Xman is very stony loam with 15-50 percent sIo%cs%?;@gglo upit is very stony fine sandy
S. Old Camp%umt is extr y’stony sandy loam w1th 30-

In this umt there are Reywat soﬂ%pn east and north-facing upland slopes; Yuko soils on
o
: 501 s‘on: cgmvex eroded side slopes of ridges; and Rock

\ ed w1th stones. The surface layer is typlcally grayish brown
very stony loam ab inches thick. The subsoil is brown clay about 12 inches thick.
Oppio soil is modera;g deep and well drained. Typically, 3 to 10 percent is covered
with stones. The surface layer is a pale brown fine sandy loam about 6 inches thick. Old
Camp soil has 15 to 25 percent of surface covered with stones. The surface layer is pale

brown and is about 2 inches thick. The subsoil is brown cobbly clay loam about 12 inches
thick.

Permeability of the Xman soil is slow. Runoft is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is slight. Oppio has a low permeability. The Old Camp
soil is shallow and well drained. Runoff is rapid, and the hazard of water erosion is high.

P:\Reno\2000\00047-SP-SPRGS-EFFAEMP\Discharge Permits\Sparks East\D’ Andrea HOA.doc
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The present vegetation in the area is mainly different types of sagebrush ranging from
low sagebrush, Douglas Rabbitbrush, and cheatgrass.

1194-Spasprey stony sandy loam, 4 to 8 percent slopes. This moderately deep, well
drained soil is on alluvial fans and lake terraces. Typically, 1 to 3 percent of the surface
is covered with stones. The surface layer is grayish brown stony sandy loam about 3
inches thick. The subsoil is brown clay substratum is a light brownish gray loam and the
lower part goes to a depth of 60 inches which is generally a pale brown with varying
cementation.

Permeability of this soil is moderately slow. Runoff is slow, and t%hazard of water
erosion is slight.

There are three types of vegetation present they are blg sag
Douglas Rabbitbrush. :

1.3 IRRIGATION PLAN

The D’Andrea Homeowners Association irrigates:
streetscape. The streetscapes are currently irrigated wit

Homeowners streetscape
irrigation will be removed from the B"' "%nmt and become the
responsibility of the City of Sparks as part o
Figures J-3 through J-7 fi
The irrigation plans for N ’Andrea Parkway, South’D’ Andrea Parkway, San Manno
Drive, and Vista Boulevard consxst of 21 plansheets all of wh1ch have not been included
as part of this efflue ‘

provided if requested.

with efﬂgent All 1rr1ga on w1H be done with automatic sprinklers. The length of time
each‘g&iane will be irrig d w1lle§be adjusted according to seasonal temperature and
prec1p1tat10n :data. Spray 'gators will discharge near ground surface and away from
areas of frequent public Adjustments will be made to the sprinklers heads as
required to prevent:ponding and runoff. If ponding or line breaks should occur they will
be quickly 1dent1fiedggand§3fepalred

Potable water line Will be 1dent1ﬁed and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and duration of the effluent
application. Each system controls a set of valves independent of the master valve at the

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\D’ Andrea HOA.doc



service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply. See figure

1.4 IRRIGATION SYSTEM

The irrigation system is combination of drip and spray. An example of some of this
system will be located on Figures

1.5 EFFLUENT DEMAND

The estimated effluent demand for the D’Andrea Homeo, s Association is shown in
Table J-2.

In the event of an emergency, tl
shut down @wéiosm the gaie valve d at the effluent meter vault.

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\D’ Andrea HOA.doc
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Rail City Garden Center

1.1 SITE LOCATION AND DESCRIPTION

The Rail City Garden Center is located at 1720 Brierley Way in Sparks, Nevada. Refer to
Figure K-1. Adjacent developments to the Rail City Garden Center include the railroad
to the north and east, Brierley Way to the south, and the North Truckee Drain to the west.
Site location information for the Rail City Garden Center is given in Table K-1 below.

T

o

e K-1 — Rail Ci
—

Garden Center Site Information

Ll

abl

39°31'44"N

119°42'34"W
.

o

S11 T1I9N. R20E

The Rail City Garden Center is identified in fﬁe %%g m@n% Rate Map as Zone AE
(in which base flood elevations have been deternﬁnedj?jgﬁf’y the southern have of the
property and Zone X (Areas determined to be outside 500-year floodplain) on the
northern half of the property).

1.2 SOILS é

The Soil Conservation Sefﬁceécscnbes several native soils for the Rail City Garden
Center site. A brief déécriptioh@g each soil type is listed below. Figure K-2 shows the
soil distribution at ation.; .

456-Voltaire clay loam, bstrataim. This very deep, poorly drained soil is on
flood plain. Slopes are 0 to 2*percent. The surface layer is a dark gray clay loam about 9
inches thick. The upper part of f%ég“ rial goes to 36 inches and is gray. Below a depth
of 36 inches is gravelly course sandithrough sandy clay loam. This unit is comprised of 5
percent Fettic soil, 5 percent Jubilée soil and 5 percent Truckee soil.

Permeability of the Voltaire soil is slow. Runoffis slow, and the hazard of water erosion
is slight.

The soils listed above are the natural soils for the area. When Woodtrail Park was
constructed there was a disruption of the soil and possibly other important material. It is
difficult to predict the current soil conditions of the soil that may exist such as ponding,
runoff, and infiltration.



1.3 IRRIGATION PLAN

The Rail City Garden Center is a 3.7-acre commercial business site. The Rail City
Garden Center will use effluent for spray and drip irrigation of the site’s nursery and
landscaping. The point of connection/effluent meter vault will be located at the south
side of the site along Brierley Way. Irrigation drawings are not available at this time.

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automatic sprinklers. The length of time
each zone will be irrigated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as
required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly identified and repaired.

Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potal ole, water®ines. Any component of the
irrigation system that is exposed will be posﬁ:d é@ffigl%paingﬁpurple to clearly identify the
component as effluent fixture. All areas of the siteisk "I‘”be%%osted to notify the public

that the landscaping is irrigated with effluent.

The irrigation control system will control the time difation of the effluent
application. Each system controls a set of valves independent of the master valve at the
service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply.

1.4 IRRIGATION SYSTEM

S

infonpﬁ;pn when it becomes available.

di s o

-
Rail City
Garden
Center




Irrigation demands were obtained from the effluent management plan and discharge
permits information form.

1.5  RUNOFF CONTROL PLAN

In the event of an emergency, the effluent irrigation system for the Rail City Garden
Center should be shut down by closing the gate valve located at the effluent meter vault.
This information will be provided when the irrigation plans become available.
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TEC Equipment Inc.
1.1 SITE LOCATION AND DESCRIPTION

TEC Equipment Inc. is located at 1955 E. Greg St. in Sparks, Nevada. Refer to Figure L-
1. Adjacent developments to the TEC Equipment Inc. include E. Greg St. to the north, a
commercial business development to the east, the Truckee River to the south, and
undeveloped land to the west. Site location information for TEC Equipment Inc. is given
in Table L-1 below.

Table L 1 TEC E ent Inc. Site Information

39°31'18"N.
119°42238W

Equipment
Inc.

Flood elevations have been determined).
1.2 SOILS

The Soil Conservation Service describes several native soilsy%or the Tec Equipment Inc.
site. A brief descnptlo%wf eéch of the soils types is listed below. Figure L-2 shows the
soils distribution at this location:

454-Voltaire silty clay,v drain
floodplain. Slopes are 0 t
clay about 20 inches thick.
gray, mottled silty clay loam wi thin strata of silt loam to loamy sand. This unit is
comprised of 5 percent Fettic soil, %percent is the Jubilee Variant soil and about 5
percent Truckee soil. &

isisa Very deep, poorly drained soil on a

Permeability of this soil is slow. Runoff is slow, and the hazard of water erosion and
blowing is slight.

455-Voltaire-Truckee complex, drained. This unit is on flood plains. This unit is 45
percent Voltaire silty clay, O to 2 percent slopes and 40 percent Truckee silt loam, 0 to 2
percent slopes. Voltaire is located on the lower part of the flood plain and the Truckee is
located on the higher part of the flood plain. The upper layer is dark gray clay loam about
9 inches thick. The underlying material which is about 36 inches thick is gray stratified
clay. Below 36 inches the soil is stratified gravelly coarse sand through sandy clay loam.
This soil unit has Fettic soils on the terraces, Jubilee Variant soils on alluvial fans, and
Truckee soils on the high parts of the flood plains. The unit has 5 percent Fettic soils, 5
percent Jubilee Variant soils, and 5 percent Truckee soils.

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\TEC Equipment Inc.doc



Penneablhty of this Voltaire soil is slow. Runoff is slow, and the hazard of water erosion

is slight.

The soils listed above are the natural soils for the area. When Woodtrail Park was
constructed there was a disruption of the soil and possibly other important material. It is
difficult to predict the current soil conditions of the soil that may exist such as ponding,
runoff, and infiltration.

1.3 IRRIGATION PLAN

TEC Equipment Inc. is a 5.0-acre commercial business site. TEC Equipment Inc. will
use effluent for spray and drip irrigation of the site’s landscaping. A connection to the
City of Sparks existing 30” effluent pipeline located to the east of the site will serve TEC
Equipment Inc. Irrigation drawings are not available at this time. Refer to Figure L-3 for
a landscape concept plan. : ’“%%

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automati inklers. The length of time
each zone will be irrigated will be adjusted accordifg to “seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as
required to prevent ponding and runoff. If ponding or line b%s should occur they will
be quickly identified and repaired.

Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purplé to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The mgatlon control System will control the time and duration of the effluent
apphcatw:} Each systerﬁ%bntrols a set of valves independent of the master valve at the
service connection. In cz f emergency the system should be shut down at the gate
‘ m to the main water supply.

1.4 IRRIGAﬁgg S)"STEM

4

The irrigation plan is not available at this time.

P:\Ren0\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\TEC Equipment Inc.doc



1.5 EFFLUENT DEMAND

The estimated effluent demand for TEC Equipment Inc. is shown in Table L-2.

Equipment
Inc.

M

Bl

Irrigation demands were obtained from TEC landscape arf%itect estivr;z;aite of landscape

water use.

1.6 RUNOFF CONTROL PLAN

In the event of an emergency, the effluent irrigation system for TEC Equipment should
be shut down by closing the gate valve 1§ca§ed at the effluent meter vault.

=

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\TEC Equipment Inc.doc
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COPPER CANYON
1.1 SITE LOCATION AND DESCRIPTION

Copper Canyon is located at Vista Boulevard at Copper Canyon Parkway & Brierley
Way in Sparks, Nevada. Refer to Figure M-1. Adjacent developments to the Copper
Canyon include residential and commercial developments to the west and north,
undeveloped land to the east, and Interstate 80 to the south. Site location information for
Copper Canyon is given in Table M-1 below.

»

Table M-1 - Co her Can on Slte Informatl%%ﬁ«

Vista Boulevard at

“Rottions of S1,;S2, S11, & S12.

Copper Canyon | 39°3142N1 T g\ Ro0E &iBbrtion of S36.
Parkway (Brierley | 119°42'02'W 5, T20N. R2€)E #
Way) \ ;&F =

ce Map as Zone X (Areas of
with drainage areas less than 1

The Copper Canyon site is identified in the Flood Ins
500-year flood with average depths ss than 1 foot
square mile; and areas protected by levees

\

The Soil Conservatlon?Serv descnbes several native soils for the Copper Canyon 51te
A brief description‘ofieach of ;%eg soils types is:
distribution at this locatioz

1.2 SOILS

Copper Canyon is located at Vista Boulevard at Copper Canyon Parkway & Brierley
Way in Sparks, Nevada. Refer to Figure M-2. Adjacent developments to the Copper
Canyon include residential and commercial developments to the west and north,
undeveloped land to the east, and Interstate 80 to the south

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automatic sprinklers. The length of time
each zone will be irrigated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as

P:\Reno\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks Eastn TEC Equipment Inc.doc



required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly 1dent1ﬁed and repaired.

Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and dugation of the efﬂuent
application. Each system controls a set of valves independent of thie. master valve at the
service connection. In case of emergency the system shoui%be shut down at the gate
valve that connects the system to the main water supply. -

£ _

1.4 IRRIGATION SYSTEM N 0

A preliminary irrigation plan has been attachedfﬁfgzg;ger to ﬁg‘?%e M-3.

1.5 EFFLUENT DEMAND

i

Irrlgatlon Clemands were obtalned from TEC landscape architect estimate of landscape
water use. . b

1.6 RUNOFF

In the event of an emergency, the effluent irrigation system for TEC Equipment should
be shut down by closing the gate valve located at the effluent meter vault.

P:\Ren0\2000\00047-SP-SPRGS-EFF\EMP\Discharge Permits\Sparks East\TEC Equipment Inc.doc
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1.1 PELICAN PARK AND WALKING PATH

Pelican Park is located off of Silverton Way near Media Ct. in Sparks, Nevada. The
walking path extends from Vista Boulevard north to Arrow Smith Drive along the west
side of Pelican Park. Refer to Figure N-1. Adjacent developments to Pelican Park
include residential housing to the north and east, a future commercial site to the south,
and the walking path to the west. Site location information for Pelican Park is given in
Table N-1 below.

39°36'31"N
119°41'39" W

Pelican Park Silverton Way

Pelican Park and walking path is identified in‘the |
X (areas of 500-year flood, areas of 100-year flc
foot or with drainage areas less than 1 square mile, and
100-year flood) and AO (Flood depths

ge depths<of less than 1
eas protected by levees from

unit, Slopesiare 002 percé“%t%’ﬂ}is c
i n51sts of mlxed alluv1um Depth to a root restrictive

60 inches ishi
is not ponded.“}
vegetation located:
saltgrass.

%meabilig of this Cradlebaugh soil is moderately slow. The present
tiareas in mainly black greasewood, basin wildrye, and

420 - Godecke loamy sand. The Godecke component makes up 85 percent of the map
unit. Slopes are 0 to 2 percent. This component is on semi-bolsons, stream

terraces. The parent material consists of mixed alluvium. Depth to a root restrictive layer
is greater than 60 inches. The natural drainage class is somewhat poorly drained. Water
movement in the most restrictive layer is moderately low. Permeability of this Godecke
soil is slow. Runoff is very slow, and the hazard of water erosion is slight. The main
vegetation for this soil is mainly black greasewood and saltgrass.



910 - Vamp fine sandy loam, slightly saline-alkali. The Vamp, slightly saline-alkali
component makes up 85 percent of the map unit. Slopes are 0 to 2 percent. This
component is on flood plains, semi-bolsons. The parent material consists of mixed
alluvium. Depth to a root restrictive layer, duripan, is 20 to 40 inches. The natural
drainage class is somewhat poorly drained. Water movement in the most restrictive layer
is moderately high. Available water to a depth of 60 inches is low. Shrink-swell potential
is low. Permeab111ty of this Vamp soil is moderate. The hazard to blowing is sl1ght The
present vegetation in most areas is grass.

993 - Endoaquolls, nearly level. The Endoaquolls component makes up 100 percent of
the map unit. Slopes are 0 to 2 percent. This component is on flgod plains, semi-bolsons.
The parent material consists of mixed alluvium. Depth to a root, restrictive layer is greater
than 60 inches. The natural drainage class is very poorly dea 'nedWWater movement in the
most restrictive layer is moderately low. Available waterto a depth of 60 inches is very
low. Shrink-swell potential is low. The vegetation vari from sparse to- %ush stands of
sedges and rushes. § %

1191 - Spasprey sandy loam, 2 to 4 percent s opes; The Sp%prey compoﬁt makes up
85 percent of the map unit. Slopes are 2 to 4 percent:This component is on piedmonts,
fan remnants. The parent material consists of mixed alluvium. Depth to a root restrictive
layer, dunpan is 20 to 30 inches. The natural drainage class is well drained. Water
movement in the most restrictive layer ts. mﬁderately high. Available water to a depth of
60 inches is low. Shrink-swell potential is: low. Permeablhty of this Spasprey soil is
moderately slow. Runoff is slow, and the hazard of Waisereresmn is slight. The present
vegetation in most areas is mai y big sagebritsh, spiny hopsage, and Douglas
Rabbitbrush. :

The soils listed above mthe nattzzal@oﬂs in the gea During the construction of the
Pelican Park, there.was dléﬁlpnon of th%@%d possibly the importation of other
material Jt1s dlﬁ'icu redict tpe condltlons of the soil that may influence ponding,

runof d infiltration’

N

£

13 IRRIGATION PLAN

Pelican Park is a#:5-acre ﬁ%rk The park will use effluent for spray and drip irrigation of
the park and walking path landscaping. Refer to Figures N-3 for park irrigation plans..
Irrigation plans for t&}eswalkmg path are not available at this time.

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automatic sprinklers. The length of time
each zone will be irrigated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as
required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly identified and repaired.



Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the publlc
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and duration of the effluent
application. Each system controls a set of valves independent of the master valve at the
service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply.

14  IRRIGATION SYSTEM

ak flow for Pelican Park was obtained from the Reclaimed

1.6 RUNOFF CONTROL PLAN

In the event of an emergency the effluent irrigation system for Pelican Park should be

shut down by closing the gate valve located at the effluent meter vault this shown on
Figure N-4.
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Stonebrook

1.1 SITE LOCATION AND DESCIPTION

Stonebrook is located south of La Posada, east of the intersection of La Posada Drive and
Pyramid Highway in Sparks, Nevada. Refer to Figure O-1. Adjacent developments to the
Stonebrook include undeveloped land to the west, La Posada Drive to the north,
residential housing to the east, and undeveloped land to the south. Site location
information for Stonebrook is given in Table O-1 below.

South of La Posada,
east of intersection of
La Posada Dr. and
Pyramid Highway

Stonebrook

Stonebrook is identified in the Flood Insurance Rate Ma@;as Zone X (Areas of 500 year
floods) and as Zone AO (Flood depth§iof.1 to 3 feet, average.depths determined).

1.2 SOILS

The Soil Conservation %Mevrylce descnbes several natlve gﬁgl s for the Stonebrook
development site. A ief aescnptlon of each‘of the soil types is listed below. Figure O-
2 shows the soils di

\\\\\ ution at this location.

pam, 4 to 8 percent slopes. This very deep,
. It formed in alluvium derived dominantly
1s 4,700 to 5,500 feet. Typically, 40 to 50 percent of
/gravel. The surface layer is grayish brown very
gra velly coarse sanw.” loam bout 19 inches thick. The subsoil is pale brown very
gravelly oarse sand? loam about 21 inches thick. The substratum to a depth of
i more is very pale brown very gravelly loamy coarse sand. Included
are Indian Creek soils on higher terrace remnants, Cassiro soils on
higher alluVIaI fan remnants, and Greenbrae soils on toe slopes of alluvial fans.
The unit is about 5 percent Indian Creek soils, 5 percent Cassiro soils, and 5

percent Greenbrae soils.

370 - Lemm 1 very graveil)gﬁ
\drame&"fsoll is 6ﬁ%alluv

Permeability of this Lemm soil is moderately rapid. Available water capacity of
the soil is low. Effective rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The hazard of soil blowing is slight. The
soil is subject to flash flooding during storms of unusually high intensity.
Channeling and deposition are common along stream banks.



The present vegetation in most areas is mamly big sagebrush and antelope
bitterbrush.

420 - Godecke loamy sand. This very deep, somewhat poorly drained soil is on
slightly concave to smooth terraces. It formed in alluvium derived from mixed
rock surfaces. Typically, the surface layer is pale brown loamy sand about 5
inches thick. The subsoil is pale brown sandy clay loam about 10 inches thick.
The substratum to a depth of 60 inches or more is stratified sandy loam through
clay. Included in this unit are Voltaire soils on flood plains; Dalzell soils on
higher terrace remnants; Sagouspe Variant soils, which o as narrow stringers
near stream channels; and Incy soils on sand dunes. it is about 5 percent
Voltaire soils, 5 percent Dalzell soils, 3 percent pe Variant soils and 2
percent Incy soils. i )

o

w
B
me

Permeability of this Gedecke soil is slow,: 2 %;,i'lable w@a%r capacity is high.
Effective rooting depth is 60 inches for water-tolerant plants but is limited to 36 to
60 1nches for water-sensitive plants Runoﬁ“ is Ver}%& slow, and the hgzgzd of water

470 - Dalzell loamy fine sand. The Dalzeﬂ C(mfxponengs makes up 85 percent of the map
m’ ‘This compongfit is on lake terraces, lake plains.

unit. Slopes are 0 to 2 pef:
The parent material cans1sts of'1 m;ged alluv1uﬂg Depth to a root restrictive layer, duripan,
is 20 to 40 inches#The natural dgamage class is somewhat poorly drained. Water

movement in the most resiactlve Iasyer is moderately high. Available water to a depth of

;;;;;

60 inches is lg Shrlnk swéllgpotennal ﬁ%ﬁderate Pexmeablhty of this Dalzell soil is

805 - Tmékee sandy loam, gravelly substratum. This very deep, somewhat poorly
drained soil is on d plains. Drainage has been altered. This soil formed in
alluvium derived f;’om mixed rock sources. Typically, the surface layer is gray
-sandy loam t'12 inches thick. The upper 18 inches of the underlying material
is gray, stratified sandy loam through silty clay loam. The lower part to a depth of
60 inches is pale brown, stratified gravelly sand through very gravelly sandy
loam. Depth to gravelly material ranges from 30 to 40 inches. Included in this
unit are Rose Creek soils that occur as stringer channels on flood plains, Washoe
soils on alluvial fan remnants, and Fettic soils on low terrace remnants. The unit
is about 4 percent Rose Creek soils, 5 percent Washoe soils, and 6 percent Fettic
soils.

Permeability of the Truckee soil is moderately slow in the upper part of the
underlying material and rapid in the lower part. Available water capacity is



830 -

1210 -

moderate. Effective rooting depth is 60 inches. Runoff is very slow, and the
hazard of water erosion is slight. The soil is subject to flooding during storms of
prolonged high intensity. Channeling and deposition are common along stream
banks. The soil is moderately saline and alkali affected.

Fettic silty clay loam. This very deep, poorly drained soil is on low terraces. It
formed in alluvium derived from mixed rock sources. Typically, the surface layer
is dark grayish brown silty clay loam about 1 inch thick. The subsoil is grayish
brown clay loam about 20 inches thick. The substratum to.a depth of 60 inches or
more is light brownish gray stratified fine sandy loam tgrough clay. Included in
thls umt are Voltaire soils on ﬂood plains and Truckee soi

Permeability of this Fettic soil is very sl
Effectlve rooting depth i is 60 inches for wat

The present Vegetatlon in most areas i

%
Lmhart stony coarse sand, 4 "%to
ified Soil is on alluvial fns. JIt formed in alluvium derived

dominantly from graf%mc rocks. Typlcally, 1 to 3 percent of the surface is
covered with stqnes The surface layer@;s «dark grayish brown stony coarse sand
about 14 inches tht k. underlymg material to a depth of 60 inches is grayish
o kght brow:;& gr y very gravelly coarse sand to very gravelly
Axw’ 3 d In .

. inhart soil is rapid. Available water capacity is very low.

Effective rootmg depth is 60 inches or more. Runoff is slow, and the hazard of
water erosion is ‘slight. The hazard of soil blowing is slight. This soil is subject to
occasional flash flooding during storms of high intensity, usually during summer.

The present vegetation in most areas is mainly big sagebrush, Anderson
peacebrush, and bottlebrush squirreltail.

The soils listed above are the natural soil in the area. During the construction of the
sports complex, there was disruption of this soil and possibly the importation of other
material. Because of this, it is difficult to predict the conditions of the soil that may
influence ponding, runoff and infiltration



1141 - Bedell loamy sand, 2 to 4 percent slopes. This very deep, somewhat excessively

drained soil is on alluvial fans. It formed in alluvium derived mainly form
granitic rock. Typically, the surface layer is brown loamy sand about 15 inches
thick. The subsoil is yellowish brown sandy loam about 39 inches thick. The
substratum to a depth of 60 inches is yellowish brown loamy coarse sand.
Included in this unit are Linhart soils on inset alluvial fans, Orr soils on higher
terrace remnants, and Wedertz soils on toe slopes of alluvial fans. The unit is
about 5 percent Linhart soils, 5 percent Orr soils, and 5 percent Wedertz soils.

Permeability of this Bedell soil is moderately rapid in the subsoil and rapid in the
substratum. Available water capacity of the soil is low., EFﬁf@thC rooting depth is
more than 60 inches. Runoff is slow, and the hazard t)f soil blowing is moderate.
This soil is subject to flash flooding dunng storms.6f uﬁually high intensity.

The present vegetation in most areas i§“mainly big ebrush, antelope
bitterbrush, Anderson peachbrush, and Indian ncegrass o

1200 - Mellor silt loam. The Mellor component n':akes up SSQercent of the map unit.
Slopes are 0 to 2 percent. This component is on lake 1 erra es, lake plains.

The parent material consists of mixed.alluvium. Depth > aroot restrictive layer is greater
than 60 inches. The natural drainage classi is moderately well drained. Water movement
in the most restrictive layer is moderately fewﬁ*Avallable water !{} a depth of 60 inches is
hlgh Shrink-swell potential is moderate Permeabﬁ:ty Qf thlS dellor 5011 is slow. Runoff

1170 - Wedertz sand %loam, 2 te 4 percent slo es. The Wedertz component makes up
85 percent of the map unit:Slopes-are 2 to 4 percent This component is on piedmonts,

he parent material ¢ sts Ofﬁxed alluvium. Depth to a'root restrictive
layer is greater ﬁ%@ mcheé%%he natural dramage class is well drained. Water
movemient in the most resmctlveééla 1 3s moderately high. Available water to a depth of
60 inch s is moderate. Shrink- swgﬁ potential is low. Permeability of this Wedertz soil is
moderately'sk)w in the su "’"@’&' and upper part of the substratum. The present vegetation
in most areasis’m ainly b1g sagebrush, littleleaf horsebrush, and Indian ricegrass.

1172 Wedertz sand» 2 to 4 percent slopes. The Wedertz component makes up 85
percent of the map u%tt Slopes are 2 to 4 percent. This component is on fan remnants,
Piedmonts. The parent material consists of mixed alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is well drained. Water
movement in the most restrictive layer is moderately high. Available water to a depth of
60 inches is moderate. Shrink-swell potential is low. Permeability of this Wedertz soil is
moderately slow in the subsoil and upper part of the substratum and rapid in the lower
part. The present vegetation in most areas is mainly big sagebrush, littleleaf horsebrush,
and Indian ricegrass.




1610 — Water. Generated brief soil descriptions are created for major soil components.
The Water is a m1scellaneous area.

1190 - Spasprey sandy loam, 0 to 2 percent slopes. The Spasprey component makes up
85 percent of the map unit. Slopes are 0 to 2 percent. This component is on piedmonts,
fan remnants. The parent material consists of mixed alluvium. Depth to a root restrictive
layer, duripan, is 20 to 30 inches. Drainage class is well drained. Water movement in the
most restrictive layer is moderately high. Available water to a depth of 60 inches is low.
Shrink-swell potential is low. Perrneability of this Spasprey soil is moderately slow. The
present vegetation in most areas is mainly big sagebrush, spiny hopgage and Douglas
Rabbitbrush.

:
1191 - Spasprey sandy loam, 2 to 4 percent slopes. The Spaspre@g,,omponent makes up
85 percent of the map unit. Slopes are 2 to 4 percent.This « componentzs on piedmonts,
fan remnants. The parent material consists of mlxed alluvium. Depth to'agoot restrictive
layer, durlpan is 20 to 30 inches. The natural drainage class is well drame& Water
movement in the most restrictive layer is moéerately high. Available water w a depth of
60 inches is low. Shrink-swell potential is low. Permeu i '%y of this Spasprey soil is
moderately slow. Runoff is slow, and the hazard of water erosion is slight. The present
vegetation in most areas is mainly big’ s‘%‘ sh, spiny hopsage, and Douglas
Rabbitbrush. f % . A % > 4

The soils listed above are the natural soils for the area. Wheh Woodtrail Park was
constructed there was adisruption of the soil and possibly other important material. It is
difficult to predict the current smk conditions of the soil that may exist such as ponding,
runoff, and infiltrafion, : »

1.3 IRRIGATION PLAN

"m-k ‘and green belts as well as temporary irrigation of re- Vegetat1on and for dust
control. Stenebrook will be served effluent from an existing 18” effluent line which is
located along“the, west side of the proposed development. Irrigation drawings are not
available at this"ithe. Refer to Figures 0-3 and O-4 for a master irrigation plan and
effluent main layout!

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automatic sprinklers. The length of time
each zone will be irrigated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as
required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly identified and repaired.



Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and duration of the effluent
application. Each system controls a set of valves independent of the master valve at the
service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply.

1.4  IRRIAGATION SYSTEM

The Stonebrook has a 6 inch effluent pipe which runs th ough%gt | development. There
have been no irrigations provided at this time only %g,l y%for the development.
& ‘

1.5 EFFLUENT DEMAND

J
Estimated irrigation p%ak««ﬂow was‘obtained from the master landscape irrigation plan.

FF CONTR%{%; PLAN

In the event of an ;pergqn the effluent irrigation system for Stonebrook should be shut
down by closing the é“agé valve located at the effluent meter vault.
- 4

&
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Stonebrook

1.1 SITE LOCATION AND DESCIPTION

Stonebrook is located south of La Posada, east of the intersection of La Posada Drive and
Pyramid Highway in Sparks, Nevada. Refer to Figure O-1. Adjacent developments to the
Stonebrook include undeveloped land to the west, La Posada Drive to the north,
residential housing to the east, and undeveloped land to the south. Site location
information for Stonebrook is given in Table O-1 below.

South of La Posada,
east of intersection of
La Posada Dr. and
Pyramid Highway

Stonebrook

Stonebrook is identified in the Flood Insurance Rate Ma@;as Zone X (Areas of 500 year
floods) and as Zone AO (Flood depth§iof.1 to 3 feet, average.depths determined).

1.2 SOILS

The Soil Conservation %Mevrylce descnbes several natlve gﬁgl s for the Stonebrook
development site. A ief aescnptlon of each‘of the soil types is listed below. Figure O-
2 shows the soils di

\\\\\ ution at this location.

pam, 4 to 8 percent slopes. This very deep,
. It formed in alluvium derived dominantly
1s 4,700 to 5,500 feet. Typically, 40 to 50 percent of
/gravel. The surface layer is grayish brown very
gra velly coarse sanw.” loam bout 19 inches thick. The subsoil is pale brown very
gravelly oarse sand? loam about 21 inches thick. The substratum to a depth of
i more is very pale brown very gravelly loamy coarse sand. Included
are Indian Creek soils on higher terrace remnants, Cassiro soils on
higher alluVIaI fan remnants, and Greenbrae soils on toe slopes of alluvial fans.
The unit is about 5 percent Indian Creek soils, 5 percent Cassiro soils, and 5

percent Greenbrae soils.

370 - Lemm 1 very graveil)gﬁ
\drame&"fsoll is 6ﬁ%alluv

Permeability of this Lemm soil is moderately rapid. Available water capacity of
the soil is low. Effective rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The hazard of soil blowing is slight. The
soil is subject to flash flooding during storms of unusually high intensity.
Channeling and deposition are common along stream banks.



The present vegetation in most areas is mamly big sagebrush and antelope
bitterbrush.

420 - Godecke loamy sand. This very deep, somewhat poorly drained soil is on
slightly concave to smooth terraces. It formed in alluvium derived from mixed
rock surfaces. Typically, the surface layer is pale brown loamy sand about 5
inches thick. The subsoil is pale brown sandy clay loam about 10 inches thick.
The substratum to a depth of 60 inches or more is stratified sandy loam through
clay. Included in this unit are Voltaire soils on flood plains; Dalzell soils on
higher terrace remnants; Sagouspe Variant soils, which o as narrow stringers
near stream channels; and Incy soils on sand dunes. it is about 5 percent
Voltaire soils, 5 percent Dalzell soils, 3 percent pe Variant soils and 2
percent Incy soils. i )

o

w
B
me

Permeability of this Gedecke soil is slow,: 2 %;,i'lable w@a%r capacity is high.
Effective rooting depth is 60 inches for water-tolerant plants but is limited to 36 to
60 1nches for water-sensitive plants Runoﬁ“ is Ver}%& slow, and the hgzgzd of water

470 - Dalzell loamy fine sand. The Dalzeﬂ C(mfxponengs makes up 85 percent of the map
m’ ‘This compongfit is on lake terraces, lake plains.

unit. Slopes are 0 to 2 pef:
The parent material cans1sts of'1 m;ged alluv1uﬂg Depth to a root restrictive layer, duripan,
is 20 to 40 inches#The natural dgamage class is somewhat poorly drained. Water

movement in the most resiactlve Iasyer is moderately high. Available water to a depth of

;;;;;

60 inches is lg Shrlnk swéllgpotennal ﬁ%ﬁderate Pexmeablhty of this Dalzell soil is

805 - Tmékee sandy loam, gravelly substratum. This very deep, somewhat poorly
drained soil is on d plains. Drainage has been altered. This soil formed in
alluvium derived f;’om mixed rock sources. Typically, the surface layer is gray
-sandy loam t'12 inches thick. The upper 18 inches of the underlying material
is gray, stratified sandy loam through silty clay loam. The lower part to a depth of
60 inches is pale brown, stratified gravelly sand through very gravelly sandy
loam. Depth to gravelly material ranges from 30 to 40 inches. Included in this
unit are Rose Creek soils that occur as stringer channels on flood plains, Washoe
soils on alluvial fan remnants, and Fettic soils on low terrace remnants. The unit
is about 4 percent Rose Creek soils, 5 percent Washoe soils, and 6 percent Fettic
soils.

Permeability of the Truckee soil is moderately slow in the upper part of the
underlying material and rapid in the lower part. Available water capacity is



830 -

1210 -

moderate. Effective rooting depth is 60 inches. Runoff is very slow, and the
hazard of water erosion is slight. The soil is subject to flooding during storms of
prolonged high intensity. Channeling and deposition are common along stream
banks. The soil is moderately saline and alkali affected.

Fettic silty clay loam. This very deep, poorly drained soil is on low terraces. It
formed in alluvium derived from mixed rock sources. Typically, the surface layer
is dark grayish brown silty clay loam about 1 inch thick. The subsoil is grayish
brown clay loam about 20 inches thick. The substratum to.a depth of 60 inches or
more is light brownish gray stratified fine sandy loam tgrough clay. Included in
thls umt are Voltaire soils on ﬂood plains and Truckee soi

Permeability of this Fettic soil is very sl
Effectlve rooting depth i is 60 inches for wat

The present Vegetatlon in most areas i

%
Lmhart stony coarse sand, 4 "%to
ified Soil is on alluvial fns. JIt formed in alluvium derived

dominantly from graf%mc rocks. Typlcally, 1 to 3 percent of the surface is
covered with stqnes The surface layer@;s «dark grayish brown stony coarse sand
about 14 inches tht k. underlymg material to a depth of 60 inches is grayish
o kght brow:;& gr y very gravelly coarse sand to very gravelly
Axw’ 3 d In .

. inhart soil is rapid. Available water capacity is very low.

Effective rootmg depth is 60 inches or more. Runoff is slow, and the hazard of
water erosion is ‘slight. The hazard of soil blowing is slight. This soil is subject to
occasional flash flooding during storms of high intensity, usually during summer.

The present vegetation in most areas is mainly big sagebrush, Anderson
peacebrush, and bottlebrush squirreltail.

The soils listed above are the natural soil in the area. During the construction of the
sports complex, there was disruption of this soil and possibly the importation of other
material. Because of this, it is difficult to predict the conditions of the soil that may
influence ponding, runoff and infiltration



1141 - Bedell loamy sand, 2 to 4 percent slopes. This very deep, somewhat excessively

drained soil is on alluvial fans. It formed in alluvium derived mainly form
granitic rock. Typically, the surface layer is brown loamy sand about 15 inches
thick. The subsoil is yellowish brown sandy loam about 39 inches thick. The
substratum to a depth of 60 inches is yellowish brown loamy coarse sand.
Included in this unit are Linhart soils on inset alluvial fans, Orr soils on higher
terrace remnants, and Wedertz soils on toe slopes of alluvial fans. The unit is
about 5 percent Linhart soils, 5 percent Orr soils, and 5 percent Wedertz soils.

Permeability of this Bedell soil is moderately rapid in the subsoil and rapid in the
substratum. Available water capacity of the soil is low., EFﬁf@thC rooting depth is
more than 60 inches. Runoff is slow, and the hazard t)f soil blowing is moderate.
This soil is subject to flash flooding dunng storms.6f uﬁually high intensity.

The present vegetation in most areas i§“mainly big ebrush, antelope
bitterbrush, Anderson peachbrush, and Indian ncegrass o

1200 - Mellor silt loam. The Mellor component n':akes up SSQercent of the map unit.
Slopes are 0 to 2 percent. This component is on lake 1 erra es, lake plains.

The parent material consists of mixed.alluvium. Depth > aroot restrictive layer is greater
than 60 inches. The natural drainage classi is moderately well drained. Water movement
in the most restrictive layer is moderately fewﬁ*Avallable water !{} a depth of 60 inches is
hlgh Shrink-swell potential is moderate Permeabﬁ:ty Qf thlS dellor 5011 is slow. Runoff

1170 - Wedertz sand %loam, 2 te 4 percent slo es. The Wedertz component makes up
85 percent of the map unit:Slopes-are 2 to 4 percent This component is on piedmonts,

he parent material ¢ sts Ofﬁxed alluvium. Depth to a'root restrictive
layer is greater ﬁ%@ mcheé%%he natural dramage class is well drained. Water
movemient in the most resmctlveééla 1 3s moderately high. Available water to a depth of
60 inch s is moderate. Shrink- swgﬁ potential is low. Permeability of this Wedertz soil is
moderately'sk)w in the su "’"@’&' and upper part of the substratum. The present vegetation
in most areasis’m ainly b1g sagebrush, littleleaf horsebrush, and Indian ricegrass.

1172 Wedertz sand» 2 to 4 percent slopes. The Wedertz component makes up 85
percent of the map u%tt Slopes are 2 to 4 percent. This component is on fan remnants,
Piedmonts. The parent material consists of mixed alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is well drained. Water
movement in the most restrictive layer is moderately high. Available water to a depth of
60 inches is moderate. Shrink-swell potential is low. Permeability of this Wedertz soil is
moderately slow in the subsoil and upper part of the substratum and rapid in the lower
part. The present vegetation in most areas is mainly big sagebrush, littleleaf horsebrush,
and Indian ricegrass.




1610 — Water. Generated brief soil descriptions are created for major soil components.
The Water is a m1scellaneous area.

1190 - Spasprey sandy loam, 0 to 2 percent slopes. The Spasprey component makes up
85 percent of the map unit. Slopes are 0 to 2 percent. This component is on piedmonts,
fan remnants. The parent material consists of mixed alluvium. Depth to a root restrictive
layer, duripan, is 20 to 30 inches. Drainage class is well drained. Water movement in the
most restrictive layer is moderately high. Available water to a depth of 60 inches is low.
Shrink-swell potential is low. Perrneability of this Spasprey soil is moderately slow. The
present vegetation in most areas is mainly big sagebrush, spiny hopgage and Douglas
Rabbitbrush.

:
1191 - Spasprey sandy loam, 2 to 4 percent slopes. The Spaspre@g,,omponent makes up
85 percent of the map unit. Slopes are 2 to 4 percent.This « componentzs on piedmonts,
fan remnants. The parent material consists of mlxed alluvium. Depth to'agoot restrictive
layer, durlpan is 20 to 30 inches. The natural drainage class is well drame& Water
movement in the most restrictive layer is moéerately high. Available water w a depth of
60 inches is low. Shrink-swell potential is low. Permeu i '%y of this Spasprey soil is
moderately slow. Runoff is slow, and the hazard of water erosion is slight. The present
vegetation in most areas is mainly big’ s‘%‘ sh, spiny hopsage, and Douglas
Rabbitbrush. f % . A % > 4

The soils listed above are the natural soils for the area. Wheh Woodtrail Park was
constructed there was adisruption of the soil and possibly other important material. It is
difficult to predict the current smk conditions of the soil that may exist such as ponding,
runoff, and infiltrafion, : »

1.3 IRRIGATION PLAN

"m-k ‘and green belts as well as temporary irrigation of re- Vegetat1on and for dust
control. Stenebrook will be served effluent from an existing 18” effluent line which is
located along“the, west side of the proposed development. Irrigation drawings are not
available at this"ithe. Refer to Figures 0-3 and O-4 for a master irrigation plan and
effluent main layout!

Majority of irrigation will occur at night to minimize the possibility of public contact
with effluent. All irrigation will be done with automatic sprinklers. The length of time
each zone will be irrigated will be adjusted according to seasonal temperature and
precipitation data. Spray irrigators will discharge near ground surface and away from
areas of frequent public use. Adjustments will be made to the sprinklers heads as
required to prevent ponding and runoff. If ponding or line breaks should occur they will
be quickly identified and repaired.



Potable water line will be identified and necessary adjustments made to provide the
required separation between effluent and potable water lines. Any component of the
irrigation system that is exposed will be posted and painted purple to clearly identify the
component as effluent fixture. All areas of the site shall be posted to notify the public
that the landscaping is irrigated with effluent.

The irrigation control system will control the time and duration of the effluent
application. Each system controls a set of valves independent of the master valve at the
service connection. In case of emergency the system should be shut down at the gate
valve that connects the system to the main water supply.

1.4  IRRIAGATION SYSTEM

The Stonebrook has a 6 inch effluent pipe which runs th ough%gt | development. There
have been no irrigations provided at this time only %g,l y%for the development.
& ‘

1.5 EFFLUENT DEMAND

J
Estimated irrigation p%ak««ﬂow was‘obtained from the master landscape irrigation plan.

FF CONTR%{%; PLAN

In the event of an ;pergqn the effluent irrigation system for Stonebrook should be shut
down by closing the é“agé valve located at the effluent meter vault.
- 4

&
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Spanish Springs Nursery

1.1 SITE LOCATION AND DESCIPTION

Spanish Springs Nursery is located at 7655 Pyramid Highway Sparks, Nevada. Refer to
Figure P-1. Adjacent developments to Spanish Springs Nursery include Pyramid
Highway to the east, a drainage channel to the 'west and undeveloped land to the north
and south. Site location information for Spanish Springs Nursery is given in Table P-1
below.

Spanish Springs is identified in the Flood Insurance Rat Map as Zone X( Areas of 500-
year flood; areas of 100-year flood w1th average depthk

flood).

1.2 SOILS

pnsists of mixed alluv1um Depth to a root restnctlve
. The natural drainage class is well drained. Water
movement most restm:tlve layer is moderately high. Available water to a depth of
60 inches is modetate. Shrink-swell potential is low. Permeability of this Wedertz soil is
moderately slow inthe s;@éoﬂ and upper part of the substratum. The present vegetation
in most areas is man“%y blg sagebrush, littleleaf horsebrush, and Indian ricegrass.

1200 - Mellor silt loam. The Mellor component makes up 85 percent of the map unit.
Slopes are 0 to 2 percent. This component is on lake terraces, lake plains.

The parent material consists of mixed alluvium. Depth to a root restrictive layer is greater
than 60 inches. The natural drainage class is moderately well drained. Water movement
in the most restrictive layer is moderately low. Available water to a depth of 60 inches is
high. Shrink-swell potential is moderate. Permeability of this Mellor soil is slow. Runoff
is slow, and the hazard of water erosion is slight. The present vegetation in most areas is
mainly black greasewood and Douglas Rabbitbrush.






The soils listed above are the natural soil in the area. During the construction of the
sports complex, there was disruption of this soil and possibly the importation of other
material. Because of this, it is difficult to predict the conditions of the soil that may
influence ponding, runoff and infiltration

1.3 IRRIGATION PLAN
Spanish Springs Nursery is a 5 acre commercial business site. Spanish Springs Nursery

will use effluent for spray and drip irrigation of the site’s landscaping and nursery.
Irrigation drawings are not available at this time. Refer to Figure P-

Majority of irrigation will occur at night to minimize the possibility of public contact
g -4RY: p

with effluent. All irrigation will be done with automatlc,«’ rinklers. The length of time

precipitation data. Spray irrigators will discharge ez
areas of frequent public use. Adjustments will'be made to the
required to prevent.ponding and runoff. If pond
be quickly identified and repaired. '

Potable water line will be identifie
required separation between effluen
irrigation system that is exposed will
component as effluent fixture. All areas}
that the landscaping is irrigated with efflu

and necessary adjustments made to provide the
table water ] &g Any component of the
d painted p tyf% to clearly identify the
all bejposted to notify the public

application. Each’s
service connection.
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Irrigation demands were obtained from the effluent management plan and discharge
permits information form. Maximum daily flow is based on 24 hours a day irrigation.

1.6 RUNOFF CONTROL PLAN

In the event of an emergency the effluent irrigation system for Stonebrook should be shut
down by closing the gate valve located at the effluent meter vault.
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