



































SECTION 3 — OPERATION OF EFFLUENT IRRIGATION SYSTEM

3.1
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3.3

Irrigation System

The irrigation system consists of two vertical turbine pumps located in a wet well which is
gravity fed from the storage pond.

The irrigation practice will follow the procedures per the NDEP guidelines Section VIII B.
The effluent is of the quality to meet NDEP guideline Section VIII A.2. that requires no
buffer zone. Effluent is applied using spray and drip type heads. The large spray guns
typically operate from 20 - 30 minutes for each zone, up to seven times a week. The smaller
spray heads (similar to residential type) and drip system are restricted to the landscape areas
surrounding the clubhouse and operate 10-15 minutes per zone. The irrigation system is
operated by several maintenance crew which inspect the irrigation system and grounds daily.
Proper operation and maintenance of the irrigation system is essential to maintaining the
condition of the precious turfgrass at the course and therefore receives high priority.

The irrigation system will employ a wind speed and direction monitor. The monitor is a
microprocessor-based system which is programed to shut down the sprinkler irrigation
system when wind speeds exceed 20 miles per hour for five minutes. Irrigation can resume
if the wind speed remains below 20 mph for 30 minutes.

Irrigation Requirements

Irrigation requirements were calculated using local climatological data. Average monthly
evapotranspiration rates were derived from 40 years of observations at the Sparks Tree Farm.
The information was prepared by the Sparks Parks Maintenance Division in conjunction with
[rrigation Technologists Incorporated and Rainbird Irricalc® software. The baseline climate
data for the Irricalc® software was obtained from published data supplied by the Federal
government. Average monthly precipitation values were calculated using National Oceanic
and Atmospheric Administration Annual Climatological Data Summaries for Stead, Nevada
for the years 1986-1996. Table 3.1 is a monthly water balance for the irrigation season that
was developed from the above referenced data.

Hydraulic Loading

The slowest permeability for the soils ranges from 0.06-0.20 inches per hour, as published
by the Soil Conservation Service. At peak demand during July, the application rate for a
nine-hour irrigation period is 0.03 inches per hour. This is well below the lowest
permeability rate for the site and indicates that ponding is not likely to occur, even at
maximum loading rates. Therefore, excess application rates for the effluent are not likely
to occur. To insure proper hydraulic loading, maintenance personnel will monitor daily
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irrigation flows and apply effluent in accordance with Table 3.1.



TABLE 3.1 — WATER DEMAND
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Nutrient Balance

Table 3.2 lists the nutrient uptake rates for various types of grasses. Turfgrass at the golf

course is comprised primarily of Kentucky bluegrass.

TABLE 3.2 — NUTRIENT UPTAKE RATES (EPA, 1981& PETTYGROVE ET.AL,,

1986)
Nitrogen Phosphorous Potassium
(kg/havyr)' (kg/haryr) (kg/hasyr)
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 30 300
. Multiply by 0.89 to obtain Ibs./acre. B

Table 3.3 summarizes the nitrogen loading for the irrigation season. Data from the table
indicate that the applied nitrogen never exceeds the maximum uptake for Kentucky
bluegrass. The minium uptake is exceeded only during the height of the growing season
when nitrogen demand for the turfgrass should be at its peak. These data demonstrate that
movement of nitrogen past the root zone of the turfgrass would appear to be unlikely, even
during peak irrigation periods. However, caution must be exercised when fertilizer is applied
to prevent any migration of nitrogen into the groundwater.



TABLE 3.3 — NITROGEN LOADING FOR SIERRA SAGE GOLF COURSE
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3.5

3.6

Effluent Release Prevention

Normal irrigation procedures will include monitoring of the spray and drip systems to avoid
ponding and potential runoff of effluent from the site. When evidence of ponding or runoff
is present, maintenance personnel will adjust the irrigation system accordingly to eliminate
these conditions.

The drainage leading to the effluent storage pond has been modified to divert stormwater
runoff away from the pond to a natural channel below the pond location, and as such, isolate
the storage pond from most stormwater runoff.

The natural soils hydraulic conductivity in the pond bottom ranges from 7.7 x 10 cm/sec to
4.0 x 10 c/sec which translates to a permeability of approximately 102 cm?. Golf course
maintenance personnel have observed minimal water loss in the pond over the winter
months. Based on the observed permeability of the shallow soils, there is either a less
permeable lower layer or a very thick layer of the material with 10 cm? permeability. With
this observation, nitrate migration to the groundwater is not anticipated to be an issue.

Monitoring Wells

To insure no migration of nitrate occurs due to pond leakage or irrigation practices,
monitoring wells were installed in the vicinity of the effluent storage pond. One well
designated GCMW-1 is located on the up-gradient groundwater side of the pond, and well
GCMW-2 is located on the groundwater down -gradient side of the pond (see Figure 3.1).
Table 3-2 lists the details of the well construction. No drillers reports were constructed for
these wells. For details of well construction see Figures 3.2,3.3. Screen intervals are placed
below static water level in order to allow for development of well. Had they been placed
above aquifer, development may have pulled silt and clay into the monitoring well from the
formation.

TABLE 3.4 — MONITORING WELL CONSTRUCTION DETAILS

Well Dia. Well
LD. Volume
Inches gal/ft

2 0.16

0.16

! Measured in feet from top of PVC casing on 2/22/00.
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FIGURE 3.1 — MONITORING WELL LOCATIONS
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FIGURE 3.2 — MONITORING WELL #1 DETAIL
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FIGURE 3.3 — MONITORING WELL #2 DETAIL
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Quarterly sampling of the monitoring wells is required by the permit for the constituents listed in
the discharge permit (Appendix C). Proper sampling techniques are necessary to ensure that a
representative sample is collected for analysis. Attention must be paid to the following criteria to
help ensure good sampling results:

A.

Purge the well. Water sitting in the well for long periods of time may
become stagnant. The stagnant water must be pumped out and allowed to be
displaced by fresher formation water prior to sample collection. Good
indicators that formation water has been encountered are stable readings of
pH, electrical conductivity or temperature. If instruments are not available
to measure these parameters, purging volume is the next best criteria. For
monitoring wells of the type constructed on this golf course, a sample can be
taken after a minimum of three (3) well-bore volumes have been removed.
To calculate a purge volume, subtract the total well depth from the static
water level and multiply this difference by three (3) and then multiply by the
well volume in gal/ft.

Once the purge volume has been calculated, a typical purge time can be
determined by recording the time needed to fill a known volume with the
pump running in the sampling position for each monitoring well. For
instance, if the purge volume is 40 gallons and the pump takes two (2)
minutes to fill a five (5) gallon bucket, the purge time is 40 gallons + S
gallons per bucket = 8 buckets; then 8 buckets x 2 minutes per bucket =16
minutes total purge time before taking the sample.

Avoid contamination. Care must be taken to ensure that sampling equipment
is thoroughly cleaned by flushing with clear water after each sample is taken
to prevent contamination of subsequent samples. Sample containers must
remain closed until the samples are collected in the field, and the bottles must
be securely closed after the sample has been collected.

Properly preserve the sample. Some samples require a chemical preservative
to stabilize the sample until the lab can perform the specified analysis. Other
samples require refrigeration to retard biological activity so the sample does
not degrade before the lab can perform the required analysis. A good practice
is to dedicate a cooler as the normal sample transport container for all
sampling.

Deliver the sample promptly. The samples should be delivered as soon after
they are collected as practicable. Samples should not be collected unless
personnel will be available to transport them to the lab on the day they are
collected. The only exception to this would be to arrange for a representative
of the laboratory to pick them up at the sample site for transport to the lab.
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4.1

4.2

SECTION 4 — PUBLIC NOTIFICATION AND SAFETY

Public Notification

The effluent irrigation site is posted with signs identifying the source of the water as
reclaimed. The wording is as follows:

RECLAIMED WATER
DO NOT DRINK

Signs are placed at all corners, gates and at 500 ft. intervals around the indicated areas.
Other suggestions for public notification are:

1. Once per year notice in the local newspaper.

2. Printed notification on score cards.

3. Post warnings at ball wash stands.

4. Plans are made to cover drinking water fountains located on the reuse site prior to

the start of irrigation. Additionally, areas where food is handled are to be shielded.

Health / Safety

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 is aerosoled. Aerosols are defined as particles ranging from 0.01
to 50 pm in diameter that are suspended in air. In general, pathogens in aerosols remain
viable and trave] farther with increased wind velocity, increased relative humidity, lower
temperature, and darkness (Pettygrove et.al., 1986).

Listed below are the risks and precautions to be taken while using reclaimed wastewater for
irrigation.

1. Reclaimed wastewater from this facility may contain disease-causing organisms and
viruses. Open wounds are especially susceptible to infection. Treat cuts with
disinfectant immediately.

2. Workers are to keep their typhoid and tetanus shots current and practice good
hygiene. No food or drink should be consumed while working in the reclaimed water
irrigation area. Smoking is also prohibited due to the possibility of hand to mouth
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contamination. Workers are to wear boots, gloves, closed-toe shoes, trousers (i.e.,
not shorts) or other protective clothing to minimize direct contact with reclaimed
water.

Workers should wash hands thoroughly.

17



SECTION 5 — NAMES, CONTACTS, ADDRESSES, PHONE NUMBERS
OF THE USER(S) AND GENERATOR(S)

The following is an excerpt from a typical NPDES Discharge Permit concerning proper
handling of effluent:

Noncompliance, Unauthorized Discharge, Bypassing and Upset

a. Any diversion, bypass, spill, overflow or discharge of treated or untreated wastewater
from wastewater treatment or conveyance facilities under the control of the permittee
is prohibited except as authorized by this permit. In the event the permittee has
knowledge that a diversion, bypass, spill, overflow or discharge not authorized by
this permit is probable, the permittee shall notify the Division immediately.

b. The permittee shall notify the Division within twenty-four (24) hours of any
diversion, bypass, spill, upset, overflow or discharge of treated or untreated sewage
other than that which is authorized by the permit. A written report shall be submitted
to the Administrator within five (5) days of diversion, bypass, spill, upset, overflow
or discharge, detailing the entire incident including;:

(H time and date of discharge;

2) exact location and estimated amount of discharge;

3) flow path and any bodies of water which the discharge reached;
(4)  the specific cause of the discharge; and

(5)  the preventive and/or corrective actions taken.

18



6.1

6.2

6.3

SECTION 6 — DISCHARGE MONITORING REPORT (DMR)

Monitoring and Reporting

Washoe County is the permittee responsible for the discharge permit governing the use of
effluent at the golf course. The County is responsible for completion of the Discharge
Monitoring Reports (DMR’s) which must be submitted quarterly to NDEP. These reports
contain the water quantity and quality data required by the discharge permit. Calculation of
the proper hydraulic and nitrogen loading rates is the responsibility of County personnel.

Nitrogen loading calculation

Calculated annual nitrogen applied from the irrigation water. Average nitrogen value can
be obtained from water quality data collected by the State which is located in Appendix A.
An estimated 20% will be lost due to soil denitrification. Therefore, 80% of the total is
estimated to be available to the turfgrass.

Ibs./yr. Total - N = Irrigation flow (MG/Year) * 8.34 * Avg. N (mg/L) * 0.80

1. Estimate nutrients removed by turfgrass. Use a value of 151 lb./acre-yr. Assume 95
acres of irrigated turfgrass uptake. This value may be adjusted based on more
specific data as to the type of grass found.

2. Estimate the annual nitrogen balance by subtracting the uptake value from the total
nitrogen applied. A positive result indicates possible accumulation of nitrogen in the
soil or percolation to the groundwater. A negative result could mean a deficiency of

nitrogen for the turfgrass.

3. The nitrogen applied by the irrigation water and the nitrogen applied by fertilization
should not exceed the estimated nutrients removed by the turfgrass.

4. Additional nitrogen calculations may be performed using attached nitrogen loading
limit worksheets. WTS-1B and 2-C.

Hydraulic Loading

Application of irrigation water shall be in accordance with the evapotranspiration rates listed
in Table 3.1.
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RENO/STEAD WATER RECLAMATION FACILITY
WASTEWATER QUALITY DATA

_ SAMPLE DATE 612595  4/4/96 5/8/97 | AVERAGE
ANALYTE INF. | FFF. | INF. | EFF. | INF. | EFF. | INF. | EFF.

TDS (PPM) 354 3000 429 430! 397 3950 393 405

TSS (PPM) 18 2 98 10 172 12, 129 8

_EC(SU) | 642]  549) 768 655 729|603 713 602

TURBIDITY (NTU) | 580, 200 1050 14/ 1000 2.1 877 1.8

I COLOR (SU) 55 17 40 100 >70 30) 48 19

pH (LAB) (SU) 785 743 7.50 806 7.66] 7.95 77 7.8

ALKALINITY AS CACO, (PPM) 196 56| 216 106 1841 74 199, 7

HCO3 AS HCO, (PPM) 239] 68 264 129 224, 9 2421 96

CO, (PPM) ! 0 0 0; 0 0 0 0 0

TOTAL N AS N (PPM) 3147 2062] 30.12] 1477] 3025 19.19] 3061 18.19

___ HCO; AS CACO, (PPM) 196 56| 216] 106 184) 74 199 79

_._. CO; AS CACO, (PPM) 0 0 o o0 0 0 0 0

 KJELDAHLNASN (PPM) | 3135 128 2950, 270, 2990 560 3025 3.19

NITRATE NO, AS NO, (PPM) 0.50| 8560 0.8 5090 030 5858 033 65.03

NITRITEN ASN (PPM) 001 <001 058 058 028 036 029 047

AMMONIAN ASN(PPM) | 2210 022 2125 079 2030 025 2122 042

_ ORTHO P (PPM) 329 337 287]  3.09] 293 274 303 307

TOTAL P (PPM) 490 356 525|319 526] 300 514/ 325

CHLORIDE (PPM) 43 52| 61, 58 52 52, 52 54

~ COD(PPM) 220.00,  24.00, 480.00{ 60.00| 112.001 2500 270.67‘} 36.33

~_ BOD(PPM) NA|  NA| 2120 71| 1535 39 1828] 55

NO; N AS N (PPM) 0.11 1933 0041 1149 007 1323] 007 1468

_ SULFATE (PPM) _ 59, 59 7277 72 72 68 69

__CADMIUM (PPM) | <0.001] <0.001; <0.001j <0.001 <0.001| <0.001" <0.001] <0.001

~ CHROMIUM(PPM) | <0005 <0.005] <0.005| <0.005{ <0.005| <0.005| <0.005| <0.005
COPPER (PPM) 0.04 001 004 003 007 000 005 001

IRON (PPM) 073 0071 031 003 067 004 057 005

~_LEAD(PPM) _ 0.007| <0.005| 0.0061 <0.005| 0.020] <0.005| 0.011; 0.000

____MERCURY (PPM) | <0.0005| <0.0005| <0.0005| <0.0005| 0.0013| <0.0005| 0.0013| <0.0005|

SELENIUM (PPM) <0.001] <0.001 <0.001] <0.001] 0.001] <0.001] 0.001, <0.001

ZINC (PPM) 0.10, 006 009 003 0.4 009 011 006

_ _ARSENIC(PPM) | 0.005| <0.003] 0.009] 0011 0006 0.005 0007 0.008

_ BORON®PM) | o3 03 03 03 03 02 03 03

 HARDNESS AS CACO, (PPM) | 108 98 130, 124 114, 111 17 111

CALCIUM (PPM) i 30. 26! 34, 32 29 28 31 29

_MAGNESIUM (PPM) 8 8 1111 1010 1Qj,,v, 10

. SODIUM(PPM) | 62 69| 83 84 74 70 73 74

SAR (SU) 26 30l 32l 330 300 29l 29 3

Note: Data Supplied by NDEP PPM = Milligrams/Liter SU = Standard Units NTU = Nephelometric Turbidity Units



APPENDIX B

WIND ROSE DIAGRAM



ALL WEATHER WIND ROSE

SOURCE: AIR WEATHER/DATA PROCESSING DIVISION/USAF
STATION: STEAD AIR FORCE BASE RENO, NEVADA

PERIOD: ALL HOURS, ALL MONTHS 1943-49 & 1952-66
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SCALE: N.T.5.
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APPENDIX C

DISCHARGE PERMIT



NEVADA DIVISION OF ENVIRONMENTAL PROTECTION

FACT SHEET
(pursuant to NAC 445A.236)

Permittee Name: Washoe County Department of Parks and Recreation, 2601 Plumas Street, Reno,
Nevada, 89509

Permit Number: NEV99010

General: The Washoe County Department of Parks and Recreation will be utilizing treated effluent
from the Reno-Stead Water Reclamation Facility (RSWRF) for spray irrigation at the Sierra Sage Golf
Course. The golf course reservoir stores approximately 7.4 million gallons of water and will supply
treated effluent for spray irrigation of approximately 95 acres of Kentucky Bluegrass turf, with drip
irrigation of various trees and shrubs. The current irrigation system was installed in 1997/1998.

Description of the Location of the Discharge: The Sierra Sage Golf Course is located at 6355 Silver
Lake Road in Stead, Washoe County, Nevada, 89506. Township 20 North, Range 19 East, Section 6.
Latitude 39° 37' 30" North, Longitude 119° 52' 30" West.

Receiving Water Characteristics: Groundwater in the vicinity of the golf course is approximately 40 to
60 feet below land surface and is currently being used for irrigation of the golf course. Two
groundwater monitoring wells were installed at the course in early December, 1999. The “South Well”
is located upgradient of the irrigation pond, along the access road near the #3 fairway. The “North
Well” is located downgradient of the storage pond, north of the 16th hole. The regional groundwater
flow direction is toward the Silver Lake Basin. There are no water supply wells in the reuse area.

Flow: The permitted 30-day average flow is 0.80 MGD.

Procedures for Public Comment: The Notice of the Division's intent to issue a permit authorizing the
facility to discharge to the groundwater of the State of Nevada subject to the conditions contained within
the permit, was published in the December 29, 1999 edition of the Reno Gazette-Journal. The notice
was also mailed to interested persons on our mailing list. Anyone wishing to comment on the proposed
permit could do so in writing for a period of 30 days following the date of the public notice. The
comment period was not extended by the Administrator.

A public hearing on the proposed determination could be requested by the applicant, any affected State,
any affected interstate agency, the Regional Administrator or any interested agency, person or group of
persons. The request must have been filed within the comment period and must have indicated the
interest of the person filing the request and the reasons why a hearing was warranted. Any public
hearing determined by the Administrator to be held must be conducted in the geographical area of the
proposed discharge or any other area the Administrator determines to be appropriate. All public
hearings must be conducted in accordance with NAC 445A.238.

The final determination of the Administrator may be appealed to the State Environmental Commission
pursuant to NRS 445A.605.

Proposed Effluent Limitations: As noted in Table I.1 below, the RSWRF will be providing the golf
Course with a high quality recycled water product. The coliform requirement is set at 2.2 cfu or
mpn/100 ml Total Coliform, 30-day average. Therefore, in accordance with NAC 445A.277, a.buffer
zone and control of public access are not required.





































































