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I Introduction

Wolf Run Golf Course is located at 1400 Wolf Run Road, Reno, Washoe County, Nevada
(Property). The golf course was built in 1996 and includes approximately 81 acres of
irrigated turf. Water for culinary and inigative uses is curently supplied thiough Washoe
County. lrrigative water is supplemented from the Steamboat Ditch and White's Creek, both
of wttich flow through the Property. lt is the intention of Washoe County Utility Services
Division to conserve the potable water supply for domestic use, and see reclaimed water
used on the golf course for irrigation. The source of the reclaimed water is the Washoe
County Utility Services Division, South Truckee Meadows Water Treatment Facility
(STMWTF) currently in operation on Arrowcreek Parkway, a few hundred yards southeast of
the golf course. The use of reclaimed water for irrigation is addressed in the Nevada
Administrative Code (NAC) 445A.275 to 445A.280 inclusive. General requirements and
restrictions for reclaimed water use include acquisition of a discharge permit in compliance
with NAC 445A.228 to 445A.263, inclusive, and approval of an effluent management plan.

A Nevada Groundwater Discharge Permit Application Form for the project was submitted in
the June 23, 2000 Pezonella Associates, Inc. document Efftuent Discharge Report to
Accompany Nevada Groundwater Discharge Permit Apptication, Wotf Run Golf Course,
Reno, Nevada (Appendix A). A letter from the Nevada Division of Environmental protection,
Bureau of Water Pollution Control (NDEP) dated November 20, 2OOO, requested additional
information concerning the project. This information was included in Supptemental Document
to Accompany Nevada Groundwater Discharge Permit Apptication, Wolf Run Golf Course,
Reno, Nevada, which was submitted to NDEP on January 9, 2001. At a February 15, 2OO1
site meeting, NDEP requested information concerning the effect of a 21-year, Z$-hour storm
event on White's Creek flow adjacent to the effluent storage pond at the golf course. The
document Estimate of White's Creek flow volume at Wotf Run Golf Course resulting from a
25-year 24'hour precipitation event, Wolf Run Golf Course, Reno, Nevada was submitted to
NDEP on March 28,2001 (Appendix B).

This document is presented as an Effluent Management Plan (EMP) in an attempt to satisfy
the requirements of the Nevada Administrative Code for effluent water use at Wolf Run Golf
Course. lt draws from information previously presented to NDEP in the above-referenced
documents. Public notice of the proposed discharge permit was included in the March 2,
2001 edition of the Reno Gazette-Journal. The permit (NEV98018) became effective on April
4, 2001. A copy of the permit is included as Appendix C. A copy of the water service
agreement between Washoe County and Wolf Run Golf Course is attached as Appendix D.
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A. Topography and Site PIan

Wolf Run Golf Course is located in the southwestern part of the Truckee Meadows in Reno,
Nevada. lt lies between Zolezzi Lane to the north and Arrowcreek Parlaryray to the south
approximately one mile west of South Virginia Street. The Property is entirely within Section
19, Township 18 North, Range 20 East, Mount Diablo Baseline & Meridian, and is on the
Mount Rose NE Quadrangle, of the United States Geological Survey (USGS) 7.S-minute
topographic map series.

Wolf Run is an 18-hole championship golf course that includes approximately 3.5 acres of
bent grass (Argrosfr.s capillaris); 18 acres of rye grass (Lolium perenne\, and 59.5 acres of a
blue grass (Poa pratensis) and rye grass blend. Approximately 4,500 feet of \A/hite's Creek
flows through the eastern portion of the course from south to north. Approximately 4,200 feet
of the Steamboat Ditch flows through the north half of the Property from west to east. The
ditch carries water only part of each year, typically May through October. White's Creek
crosses the Steamboat Ditch through a corrugated steel culvert near the center of the golf
course. A pond used to store irrigation water is also located in this area, near the center of
the golf course. The location of the Property is depicted on Plate 1. Topography and details
of the Property are depicted on Plate 2.

B. Groundwater

Wolf Run Golf Course is located on alluvial material on the east flank of the Carson Range.
On and adjacent to the golf course are three water supply wells operated by the South
Truckee Meadows General lmprovement District (STMGID). One of the wells (STMGID #3) is
located on the golf course property north of the irrigation pond near the crossing of White's
Creek and the Steamboat Ditch. The other two wells are located off the golf course property,
slightly to the east. Well STMGID #1 is located immediately south of Zolezzi Lane, approxi-
mately 500 feet east of the 11th green. Well STMGID #2 is located approximately 2,0bb feet
south of zolezzi Lane, and approximately 600 feet east of the 1dh tee.

An investigation into the lithology and construction of the STMGID wells was conducted at
the Nevada Division of Water Resources office in Carson City, Nevada. According to records
at that office, the three STMGID wells were drilled and installed by Charles Sargent
f rrigation, Inc. in 1984. Lithologic and well construction details are included below.

The boring for well STMGID #1 was installed in March, 1984 and was drilled to a total depth
of 620 feet. The well was installed to a total depth of 530 feet. lt is 12-inches in diameter,
and is screened from 260 to 520 feet below land surface. lt vuas tested to 600 gallons per
minute with a drawdown of 110 feet after 48 hours. The lithology is consistent with the
expected fan-type deposit - a mixture of material sizes from silts and sands to boulders. The
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well driller's log notes water-bearing strata from approximately 200 to 540 feet below land
surface. The well has a surface seal of 54 feet.

The boring for well STMGID #2was installed in April, 1984 and was drilled to a total depth of
715 feet. The well was installed to a total depth of 515 feet. lt is 22-inches in diameter, and is
screened from 255 to 505 feet below land surface. lt was tested to 179 gallons per minute
with a drawdown of 92% feet after 23T"hours. The lithology is similar to that from STMGID
#1. The well drille/s log notes water-bearing strata from approximately 135 to 680 feet below
land surface. The vyell has a surface seal of 88 feet.

The boring for well STMGID #3 was installed in August and September, 1984 and was drilled
to a total depth of 590 feet. The well was installed to a total depth of 580 feet. lt is 14-inches
in diameter, and is screened from 24O to 580 feet below land surface. lt was tested to 38S
gallons per minute, and had a drawdown of 73 feet after 43Tz hours at 300 gallons per
minute. The lithology of the materials encountered in STMGID #3 includes finer material than
that from STMGID #1 and #2. The well driller's log notes water-bearing strata from approxi-
mately 135 to 680 feet below land surface. The well has a surface seal of 88 feet.

Information from a records search, previous investigations, municipal wells, and contact with
Washoe County Department of Water Resources indicates that depth to groundwater varies
at the golf course from approximately 60 to 100 feet below ground surface. Groundwater
movement at the facility is generally to the north-east, parallel to surface water movement
toward the Truckee River in the northern Truckee Meadows.

C. Surface Water

Surface water present on the golf course includes White's Creek, the Steamboat Ditch, the
pond which is used for irrigation water storage, and two small detention ponds used as
stilling basins for stormwater outfalls from the Fieldcreek subdivision west of the Property.
White's Creek rises from White's Canyon on the north flank of Mt. Rose in the Carson
Range. There are also contributions from drainages on the east flank of Alpine Walk peak
immediately north of Mt. Rose. The creek debouches onto the Pre-Lake Lahontan alluviat
fan approximately T"-mile north of the Mt. Rose Highway (Nevada 431), and flows slighfly
north of east in a single channel for approximately 3 miles. The natural channel divides into
four smaller channels at this point in the eastern portion of Section 30, Township 18 North,
Range 20 East at White's Creek Park. However, a concrete flow control structure restricts
creek flow into just two of the channels. One of these flows north-northeast along the base of
a small bluff for approximately Tz mile before passing through cutverts under Arrowsreek
Parkway and onto the Wolf Run Golf Course.

White's Creek is designated as Class B waters from below the east line of Section 33,
Township 18 North, Range 19 East, Mount Diablo Baseline & Meridian. This designation
includes the portions of the creek present on the Wolf Run Golf Course. The NAC defines
C/ass B waters in NAC 445A.125 as "waters or portions of waters which are located in areas
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of light or moderate human habitation, little industrial development, light-to-moderate
agricultural development and where the watershed is only moderately influenced by man's
activity." Class B wateis include standards for floating and settleable solids, sludge deposits,
sewage, industrial wastes, odor-producing substances, toxic materials, pH, dissolved
o)(ygen, temperature, fecal coliform, phosphates, and total dissolved solids.

Steamboat Ditch carries water from the Truckee River near Gold Ranch along the west side
of the Truckee Meadows to Steamboat Creek, south of Reno. The ditch provides irrigation
for those with water rights along the route. White's Creek crosses over Sieamboat Ditch on
the golf course through a corrugated metal pipe.

Near the center of the golf course property and the crossing of Steamboat Ditch by White's
Creek is a storage reservoir used as a distribution point for irrigation water. Information
provided by Wolf Run Golf Course personnel indicates the reservoir has a usable capacity of
approximately 2 million gallons. Water has historically been introduced to the reservoir
through either a gate from Steamboat Ditch or through a diversion from White's Creek. The
reservoir is now used for effluent storage, with the effluent supplied through a pipeline from
the STMWTF.

The storage reservoir has an areal extent of approximately T"-acre. The elevation of the
bottom of the pond is approximately 4758 feet above mean sea level (AMSL). The normal
pool elevation is approximately 4765 feet AMSL. The elevation of the top of the berm
protecting the reservoir on the downslope side is approximately 476A feet AMSL; leaving
approximately 3 feet of freeboard between normal pool elevation and an overflow condition.
An overflow channel is set into the berm southeast of the reseryoir, between the reservoir
and White's Creek.

The reservoir was lined after construction with a 40 mil lining manufactured by Barber-Webb
of Los Angeles, California. The lining is approximately 91,000 square feet in area and was
installed on April 1, 1997. The purpose of the lining is to make the reservoir impervious to
prevent leakage. The lining extends above normat pool elevation to the top of the berm. lt
was completely inspected and re-sealed in 1998. lt was re-inspected by National Seal in
early 2001. The lining was in good condition and no maintenance was required. The
inspection is performed every 3 years, and will next occur during the winter months of 2OO4.

As indicated above, the reservoir is located very near the crossing of Steamboat Ditch and
White's Creek. lt is our understanding that the threat of release of effluent from the reservoir
to White's Creek or Steamboat Ditch during flood events can be minimized by maintaining a
low volume of effluent in the reservoir during the flood-prone winter and early spring
seasons. lt is also our understanding that irrigation is not generally required during these
months, which will allow the reservoir level to be lowered without an adverse effecion the
golf course. The irrigation intensive months are March through October. During these
months the storage reservoir will be in use and at or near capacity. During the winter and
early spring the storage reservoir will be drawn down to approximately half its capacity. On
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an annual basis during the spring draw down, before the reservoir volume is brought up to
capacity, the pumps, piping, and appurtenances associated with the reservoii will be
inspected by the superintendent.

D. So/s

The Property lies in the eastern foothills of the Carson Range, near the boundary between
the Sierra Nevada and the Basin Ranges. Regionally, the geology is composed of regionally
and thermally metamorphosed and eroded basement rocks overtain by Cenozoic age
volcanic and sedimentary rocks. Basement rocks are most likely Mesozoic in age. Regional
Cenozoic igneous rocks are present in the form of the Hartford Hill rhyoliteluff, th6 Rtta
Formation, the Davidson Granodiorite, and the Kate Peak Formation. The sedimentary,
Pliocene age Truckee Formation was deposited in structural basins in and around the
volcanic hills. The later volcanic events including the Lousetown Formation were probably
completed by late Pliocene or early Pleistocene time. At least four glaciation events occurred
in the Carson Range, depositing along the range front the alluvium and landslide debris on
which the golf course now rests (Thompson and White 1964).

The ML Rose NE Quadrangle Geologic Map (Bonham and Rogers'1983) indicates the
Property is located on Qlaternary period fan sediments. The vast majority of the property is
located on Donner Lake Outwash - Mount Rose Fan Comptex (adm). This unit is composed
of "pediment and thin fan deposits from major streams draining alpine glaciers on Mount
Rose; brown to brownish-gray, sandy, muddy, poorly sorted targe pebble gravet; cobbtes
and small boulders common. Clasts dominantly volcanic (porphyritic andesite and latite);
surface granitic clasts rare. Deeply weathered, strongly developed soil profile...well
cemented and/or hydrothermally altered in steamboat Hills area."

A thin strip of Quaternary age alluvial bajada deposit (Qa) is present on the property along
the bed of White's Creek. Bonham and Rogers describe this deposit as "thin sheet-like
aprons of fine- to medium-grained clayey sand and intercalated muddy, medium pebble
gravel; deposits of low gradient streams that rewoked older gravelly outwash and alluvial
fan deposits; weakly weathered and largely undissected. Little or no soil development
(entisols)."

At the south boundary of the Property, where White's Creek enters the golf course, is a
wedge of Tahoe Outwash - Mount Rose Fan Comptex (atm). This unit is described as
"glacial outwash stream deposits of volcanic and granitic composition; light yellowish- to
orange-brown; sandy large cobble to boulder gravel containing characteristically fresh
granitic lag gravel. Strongly developed 1 m (3 ft) thick soil profile; dark yellowish-brown,
prismatic argillic B-horizon; typically no siliceous or calcic duripan development; granitic
boulders partly to thoroughly decomposed where buried in soil. Deposits locally onty tnin
veneers; some undifferentiated areas."
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Studies completed by the U.S. Department of Agriculture Soil Conservation Service, indicate
that the native soils at the Property are predominantly of the Oest Series. This is a deep,
well-drained soil on terraces, alluvial fans, and escarpments formed in alluvium derived from
mixed rock sources. Oest Series soil on the golf course prior to construction would typically
have had 15 to 50 percent of the surface covered with stones. The surface layer is a giayish-
brown extremely stony to very bouldery sandy loam 8 to 15 inches thick. The subsoil is a
brown very gravelly sandy loam approximately 25 to 32 inches thick. The substratum is a
pale brown very gravelly loamy sand that extends to approximately 60 inches (Soit Conser-
vation Service, 1983).

lll Design ltems

A. Nitrogen and Water Budgets

Nitrogen and water use at the golf course during the 1999 season were presented in the
June, 2000 Application based on information supplied by Wolf Run Golf Course personnel.
Approximately 131,000,000 (one hundred thirty-one million) gallons of water were used
during the 1999 irrigation season. Approximately 27,OOO (twenty-seven thousand) pounds of
nitrogen were applied through the use of fertilizers during the same period.

The original Applicafion submitted in June, 2000 included analytical results for effluent from
the STMWTF from March 1997 through April 1998. During that period, the average nitrogen
concentration in the effluent was 2.47 mgll. The maximum nitrogen concentration during that
period was 6.4 mg/|. Based on the volume of irrigation water used in the previous seison,
treated effluent would deliver 2,700 pounds of nitrogen based on the average nitrogen
concentration in the effluent, and 7,000 pounds of nitrogen based on the maximum nitrogen
concentration in the effluent.

Attached to the November,2OOO NDEP letter were the Plant Consumptive tlse Worksheet
and the Nitrogen Loading Limit Worksheef. These worksheets catculate water use based on
crop water and nitrogen requirements. The worksheets take into account such factors as
evapotranspiration rate, precipitation rate, leaching requirement, irrigation system efficiency,
salinity tolerance of crop, salinity of effluent, crop nitrogen uptake rate, nitrogen concentra-
tion in effluent, and fraction of nitrogen removed by denitrification and volatilization.

Data used in the calculations were gathered from a number of sources. Base evapotranspi-
ration rates for the Reno area were obtained from Nevada Bureau of Mines & Geology
Report 48, Statewide Potential Evapotranspiration Maps for Nevada (Shevenell, 1996). Crop
coefficients for turfgrass were estimated from information provided by representatives of the
Univers-ity of Nevada Cooperative Extension. The precipitation rate is from the Western
Regional Climate Center with a period of record from March 1937 to July, 2OOO. lrrigation
system efficiency, nitrogen uptake rates, estimates of nitrogen concentration in percolating
water, and denitrification/volatilization rates are from Wastewater Engineering (Metcalf &
Eddy, 1992). Salinity tolerances for turfgrass are from Wastewater Reuse for Gotf Course
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lrigation (United States Golf Association, 1994). Washoe County Department of Water
Resources supplied the estimate for salinity of applied effluent.

Based on information from the above sources, the Plant Consumptive Use Worksheet
(Worksheet 1-A) indicates water use to be approximately 124,OOO,O0O (one hundred twenty-
four mif f ion) gallons of water per year. The Nitrogen Loading Limit Worksheef (Worksh eet 2-
A) indicates water use to be approximately 1,500,000,000 (1.5 billion) gallons of water per
year. Consequently, the Consumptive llse Requirement Worksheef (Worksheet 1-B) was
used to re-calculate the maximum loading rate based on plant water use requirements. Using
monthly evapotranspiration rates based on a yearly total of 60 inches and a crop coefficient
of 0.8, the Consumptive Use Requirement Worksheef indicated yearly water consumption to
be approximately 126,000,000 (one hundred twenty-six million) gallons. Calculation sheets
are included as Appendix E.

As mentioned above, the golf course consists of approximately 81 irrigated acres. These
acres are planted with three types of grass. Greens (3.5 acres) are bent grass; tee boxes (18
acres) are rye grass; fairways (59.5 acreg) are a blue grass/rye grass blend. Each of these
grass types is fertilized at different rates. The fertilizing season at Wolf Run Golf Course
normally starts in March and extends through October. Greens are fertilized on a two-week
interval from March through October for a total of sixteen fertilizing episodes. Tees are
fertilized every three weeks from April through October for a totat of approximately ten
fertilizing episodes. Fairways are fertilized monthly from April through October for a total of
seven fertilizing episodes. Fertilizers include a wide variety of brands and nitrogen sources.
Both organic and synthetic fertilizers are consistently used.

Wolf Run is currently applying nitrogen to greens at a rate of 6 to 8 pounds per 1000 square
feet per year. This is equivalent to an application rate of approximately 260 to 350 pounds
per acre-year (lbs/ac-yr). Nitrogen is being applied to tees and fairways at a rate of 4 to 6
pounds per 1000 square feet per year. This is equivalent to an application rate of 171to 260
lbs/ac-yr.

Worksheet 2-C was completed for each of the three grass types using effluent application
rates cafculated in the Consumptive Use Requirement Worksheef (Worksheet 1-B). The
nitrogen concentration in the effluent was taken to be 6.4 mg/|, the maximum concentration
from the STMWTF data presented in the June, 2000 Apptication. Based on these values,
effluent supplies approximately 68 pounds per acre-year (tbs/ac-yr) to the bent grass greens,
approximately 66 lbs/ac-yr to the rye grass tees, and approximately 67 lbs/ac-yr to the
benUrye grass blend fairways. The nitrogen uptake rate for the greens is approximltely +SO
lbs/ac-yr, while the uptake rate for tees and fairways is approximately 180 lbs/ac-yr.
Consequently, it appears that 2Oo/o to 25o/o of the nitrogen uptake rate is supplied to greens
through effluent application, and one-quarter to slightly over one-third of the nitrogen uptake
rate is supplied to tees and fairways through the same process. lt should be noted, however,
that this is based on the maximum nitrogen concentration recorded in the effluent water.
Monthly or quarterly average nitrogen concentrations in the effluent should be used
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henceforth in the calculations associated with Worksheet 2-C. Given the effluent concentra-
tion and application rates, the rate of fertilizer application can be adjusted monthly to the
nitrogen uptake rates of the various grasses. The Worksheets and blank Worksheet 2-Cs for
greens, tees, and fainruays are included in Appendix E for use by the superintendent and golf
course staff. A conversion for pounds of nitrogen per 1000 square feet to pounds of nitrogen
per acre is included on the bottom of the blank worksheets.

B. Pumps and Piping

The Nevada Administrative Code (NAC) 445A.276 provides requirements for bacteriological
quality and buffer zone limitations for use with spray irrigation systems such as are in use at
Wolf Run Golf Course. Effluent water for irrigation is provided by the Washoe County
Department of Water Resources Utility Services Division from the STMWTP. The plant
operates under NDEP Discharge Permit NEV40024. lt is our understanding that the
conditions of that permit are such that the effluent water is of category "C" from NAC
445A.276, and no buffer zone is required. In addition, irrigation and routine maintenance can
be performed during regular working hours, provided the public is excluded from the area.

Treated effluent is supplied to the golf course through the irrigation system that was installed
at the time of original construction. Cross-connection controls are in place, and have been
inspected and approved by the water purveyor (Washoe County Utility Services Division). A
letter to that effect is attached as Appendix F.

The irrigation season at Wolf Run Golf Course generally runs from March through October
each year. lrrigation cycles are from 9:00 PM to 7:00 AM seven days per week. Additional
daytime watering may be done on an as-needed basis as determined by course manage-
ment. The watering may be done by hand, by hydro-jet, or through the in-ground sprinkler
system provided it is under supervision, and not allowed to strike golfers or maintenance
personnel. A sufficient amount of drying time shall be given to the hole(s) that have been
irrigated during the day before allowing golfers back on the holes(s). This drying time should
be sufficient to allow for the majority of the reclaimed water to have evapotranspirated. The
in-ground sprinkler system may not be used during any significant wind event that would
cause aerosols to drift to adjacent homes or to adjacent course holes that are in use.

The irrigation system currently consists of approximately 1,70O valve-in-head sprinklers
using 67 controllers separated into 32 groups. Sprinkler times range from 3 to 25 minutes
per station depending on evapotranspiration rates. White's Creek is doramslope from the
majority of the golf course and will therefore receive run-off from the golf course during storm
or flood events.

A variety of sprinklers are in use at the golf course. Communication with representatives of
Wolf Run indicate that the majority are manufactured by Toro lrrigation Products, and are the
650/670 Series or equivalent. Based on information published by the manufacturer and
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provided by Wolf Run Golf Course personnel, the sprinklers distribute water at approxi-
mately 40 gallons per minute (gpm).

At the time of submittal of the initial Application, approximately 100 of the sprinkler heads
were within a water distribution radius of White's Creek, and irrigation water could be
introduced directly to the creek during watering cycles. Communication with Wolf Run
personnel indicates these sprinklers have been changed by the golf course to half- and
quarter-circles to prevent irrigation water discharge to the creek. A plan of the irrigation
system at Wolf Run is included as Plate 3.

C. Flow Monitoring & Communication

A Washoe County flow meter is installed on the pipeline that supplies effluent to the golf
course. Readings are collected from the meter on a monthly basis. Water use records are
submitted quarterly as part of the Discharge Monitoring Reports (DMRs) submitted to NDEp.

Effluent delivery from the Washoe County facility to the Wolf Run Golf Course is substan-
tially automated. High- and low- water level transducers are installed in the wet well at the
pump station near the effluent reservoir. The transducers are connected via telemetry to a
monitoring system at Washoe County Utility Services Division. A motor control valve at the
County pump station is actuated based on water levels received from the transducers in the
golf course wet well. The valve opens and closes at set water surface elevations. There is a
high-water alarm at the County facility. The valve controlling effluent flow to the golf course
can also be operated manually by County personnel.

Emergency reporting will vary depending on the incident. Malfunctions that do not result in
the release of effluent will be reported to the maintenance supervisor. Unauthorized releases
of effluent will be stopped as quickly as practicable by maintenance personnel. The release
will be reported to the maintenance supervisor, wlro will then notify the proper authorities if
applicable. Notification numbers are listed at the front of this document.

D. Sysfem Management

Effluent water is distributed through the system depicted on Plate 3 by both spray and drip
irrigation. The vast majority of the water distribution is through spray irrigation, but four small
drip systems were required when the full-circle sprinkler heads were exchanged for half- and
qu.arter-circle heads. The drip systems are in place at the 1dh tee, 11th green,llh tee, and
15"' tee. In addition, a number of quick-connects are present on the main irrigation lines for
the use of hoses in hand watering. The quick-connects are locked when not in use.

As indicated above, irrigation generally runs from 9:00 PM to 7:00 AM during the irrigation
season in order to prevent the public from coming into contact with treated wastewater. A
wind monitoring system to automatically shut down watering when winds exceed 20 miles
per hour continuously for more than 5 minutes is also being planned, but has not yet been
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implemented. Discussions with Wolf Run personnel indicate that new controllers are being
purchased, and a high-wind shut-off provision will be built into the system.at that time.

Both spray and drip inigation systems are set and operated to prevent ponding and run-off.
No flood irrigation is used. Maintenance personnel are aware that ponding is an undesirable
condition, and will report it to the superintendent if it is encountered. Sprinkler heads, lines,
and nozzles are inspected on a regular basis to ensure the system is in proper adjustment.
Should ponding occur, it is remedied through either sprinkler station timing or sprinkler head
adjustment. There are no drinking fountains on the golf course, but water coolers in
individual shelters are covered during irrigation.

Public notification of the use of treated effluent at the Property is accomplished through the
use of signs. They are located near the entrance to Wolf Run Golf Course and in visible
locations throughout the course. The warning will also be printed on scorecards. An exampte
of the text is belovrn

CONSERVING FOR THE FUTURE

WE IRRIGATE WITH EFFLUENT WATER

DO NOT DRINK

In addition, a worker hygiene fact sheet containing information about treated effluent is
posted in landscaping and maintenance areas. The sheet is intended to notify workers of the
hazards of working with treated effluent, and provide general guidelines for worker protec-
tion. An example of the sheet is included in Appendix G.

lV Reporting

The Wolf Run Discharge permit (NEV98018) requires DMRs to present information concern-
ing flow (in million gallons per month) and annual application volume (acre-feet). The permit
states that fecal coliform is reported as a condition of discharge permit NEV4OO24
(STMWTF), and that fecal coliform reporting is not required in Wolf Run Golf Course DMRs.
DMRs are submitted to the NDEP Bureau of Water Pollution Control on a quarterly basis.

lnformation concerning effluent and fertilizer usage can be obtained from Worksheet 2-C,
included in Appendix E.
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I Introduction

Wolf Run Golf Course is located at 1400 Wolf Run Road, Reno, Washoe County, Nevada
(Property). The golf was built in 1996 and includes approximately 81 acres of
irrigated turf. Water for c\linary and irigative uses is currently supplied thiough Washoe
County. lrrigative water is
of which flow through the

from the Steamboat Ditch and White's Creek, both
. lt is the intention of Washoe County Utility Services

Division to conserve the water supply for domestic use, and see reclaimed water
used on the golf course for i . The source of the reclaimed water is the Washoe
County Utility Services Di , South Truckee Meadows Water Treatment Facility
(STMWTF) currently in operation \n Arrowcreek Parkway, a few hundred yards southeast of
the golf course. The use of med water for irrigation is addressed in the Nevada
Administrative Code (NAC) 445A.45 to 445A.280 inclusive. General requirements and
restrictions for reclaimed water use i\clude acquisition of a discharge permit in compliance
with NAC 445A.228 to 445A.263, inclu\e, and approval of an effluent management plan.

A Nevada Groundwater Discharge Application Form for the project was submitted in
the June 23, 2000 Pezonella fnc. document Effluent Discharge Repoft to
Accompany Nevada Groundwater Permit Application, Wolf Run Golf Course,
Reno, Nevada (Appendix A). A letter from Division of Environmental Protection.
Bureau of Water Pollution Control (NDEP) November 20, 2OOO, requested additional
information concerning the project. This i was included in Supplemental Document
to Accompany Nevada Groundwater Discharge Application, Wolf Run Golf Course,
Reno, Nevada, which was submitted to NDEp on 9, 2001. At a February 15,2OO1
site meeting, NDEP requested information effect of a 25-year, 24-hour storm
event on White's Creek flow adjacent to the effluent pond at the golf course. The
document Estimate of White's Creek flow volume at wdtr Run Gotf Course resutting from a
2&year 24'hour precipitation event, Wotf Run Golf Course, Reno, Nevada was submitted to
NDEP on March 28,2001 (Appendix B).

This document is presented as an Effluent Management Ptan (EMP) in an attempt to satisfy
the requirements of the Nevada Administrative Code for effluent water use at Wolf Run Golf
Course. lt draws from information previously presented to NDEP in the above-referenced
documents. Public notice of the proposed discharge permit was included in the March 2,
2001 edition of the Reno Gazette-Journal. The permit (NEV98018) became effective on Aprii
4, 2001. A copy of the permit is included as Appendix C. A copy of the water service
agreement between Washoe County and Wolf Run Golf Course is attached as Appendix D.
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ll Site Evaluation

A. Topography and Site Plan

Wolf Run Golf
Nevada. lt lies

crosses the Steamboat Ditch

south of Zolezzi Lane, and approximately 600 feet

Pezonelh 0zochter. lrx.

D #2 is located approximately 2,000 feet
ast of the 1dh tee.

is located in the southwestern part of the Truckee Meadows in Reno,
zolezzi Lane to the north and Arrowcreek parkway to the south

approximately one west of South virginia Street. The Property is entirely within Section
19, Township 18 North, Range 20 East, Mount Diablo Baseline & Meridian. and is on the
Mount Rose NE of the United States Geological Survey (USGS) 7.S-minute
topographic map series.

Wolf Run is an 18-hole golf course that includes approximately 3.5 acres of
bent grass (Argrosfis 18 acres of rye grass (Lolium perenne), and 59.S acres of a

rye grass blend. Approximately 4,500 feet of White's Creekblue grass (Poa pratensisl
flows through the eastern port
of the Steamboat Ditch flows

of the course from south to north. Approximately 4,200 feet

ditch carries water only part of
the north half of the Property from west to east. The
year, typically May through October. White's Creek
a corugated steel culvert near the center of the golf

course. A pond used to store i water is also located in this area, near the center of
the golf course. The location of the is depicted on Plate 1. Topography and details
of the Property are depicted on Plate

B. Groundwater

Wolf Run Golf Course is located on all material on the east flank of the Carson Range.
On and adjacent to the golf course are water supply wells operated by the South

(STMGID). One of the wells (STMG|D #3) is
irrigation pond near the crossing of White's

Truckee Meadows General lmprovement
located on the golf course property north of
Creek and the Steamboat Ditch. The other two ls are located off the golf course property,
slightly to the east. Well STMGID #1 is located ly south of Zolezzi Lane, approxi-
mately 500 feet east of the 11th green. Well

An investigation into the lithology and constructionbf the STMGID wells was conducted at
the Nevada Division of Water Resources office in Carson City, Nevada. According to records
at that office, the three STMGID wells were drilled and installed by Charles Sargent
lrrigation, Inc. in 1984. Lithologic and well construction details are included below.

The boring for well STMGID #1 was installed in March, 1984 and was drilled to a totat depth
of 620 feet. The well was installed to a total depth of 530 feet. lt is 12-inches in diameter,
and is screened from 260 to 520 feet below land surface. lt was tested to 600 gallons per
minute with a drawdown of 110 feet after 48 hours. The lithology is consistent with the
expected fan-type deposit - a mixture of material sizes from silts and sands to boulders. The



well driller's log notes water-bearing strata from approximately 200 to 540 feet below land
surface. The well has a surface seal of 54 feet.

The boring for well D #2 was installed in April, 1984 and was drilled to a totar depth of
715 feet. The well installed to a total depth of 515 feet. lt is 22-inches in diameter, and is
screened from 255 to feet below land surface. lt was tested to 179 gailons per minute
with a drawdorvn of feet after 2STzhours. The lithology is similar to that from srMGlD
#1. The well driller's log water-bearing strata from approximately 135 to 680 feet below
land surface. The well has surface seal of 88 feet.

The boring for well STMGID
to a total depth of 590 feet.

was installed in August and September, 1gB4 and was drilled
well was installed to a total depth of 580 feet. lt is 14-inches

in diameter, and is screened
gallons per minute, and had

24O to 580 feet below land surface. lt was tested to 385
of 73 feet after 43Yz hours at 300 gallons per

minute. The lithology of the encountered in STMGID #3 includes finer material than
that from STMGID #1 and #2. Thd driller's log notes water-bearing strata from approxi-
mately 135 to 680 feet below land . The well has a surface seal of 88 feet.

Information from a records search. ous investigations, municipal wells, and contact with
Washoe County Department of Water
at the golf course from approximately

rces indicates that depth to groundwater varies
to 100 feet below ground surface. Groundwater

movement at the facility is generally to north-east, parallel to surface water movement
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toward the Truckee River in the northern T

C. Surface Water

Surface water present on the golf course i

pond which is used for irrigation water
stilling basins for stormwater outfalls from the
White's Creek rises from White's Canyon on
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Meadows.

White's Creek, the Steamboat Ditch, the
and two small detention ponds used as

subdivision west of the Property.
flank of Mt. Rose in the Carson

Fi
the

Range. There are also contributions from drainages the east flank of Alpine Walk Peak
immediately north of Mt. Rose. The creek debouches the Pre-Lake Lahontan alluvial
fan approximately 1/rmile north of the Mt. Rose Hi (Nevada 431), and flows slightly
north of east in a single channel for approximately 3 The natural channel divides into
four smaller channels at this point in the eastern portion of 30, Tovrrnship 18 North,
Range 20 East at White's Creek Park. However. a concrete control structure restricts
creek flow into just two of the channels. One of these flows along the base of
a small bluff for approximately Tz mile before passing through culverts
Parkway and onto the Wolf Run Golf Course.

under Arrowcreek

White's Creek is designated as Class B waters from below the east line of Section 33,
Township 18 North, Range 19 East, Mount Diablo Baseline & Meridian. This designation
includes the portions of the creek present on the Wolf Run Golf Course. The NAC defines
C/ass B waters in NAC 445A.125 as 'Waters or portions of waters which are located in areas



of light or moderate human habitation, little industrial development, light-to-moderate
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reservoar is now used for effluent
the STMWTF.
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, with the effluent supplied through a pipeline from

agricultural development an.d where the watershed is only moderately influenced by man's
activity." Class B waters incl\de standards for floating and settleable solids, sludge deposits,
sewage, industrial wastes, lodor-producing substances, toxic materials, pH, dissolved
oxygen, temperature, fecal cQliform, phosphates, and total dissolved solids.

Steamboat Ditch carries from the Truckee River near Gold Ranch along the west side
of the Truckee Meadows to Creek, south of Reno. The ditch provides irrigation
for those with water rights the route. White's Creek crosses over Steamboat Ditch on
the golf course through a metal pipe.

Near the center of the golf property and the crossing of Steamboat Ditch by White's
Creek is a storage reservoir as a distribution point for irrigation water. Information
provided by Wolf Run Golf Course
approximately 2 million gallons.

I indicates the reservoir has a usable capacity of
has historically been introduced to the reservoir

through either a gate from Ditch or through a diversion from White's Creek. The

The storage reservoir has an areal of approximately Tz-acre. The elevation of the
bottom of the pond is approximately 47 feet above mean sea level (AMSL). The normal
pool elevation is approximately 47Os AMSL. The elevation of the top of the berm

side is approximately 4768 feet AMSL; leavingprotecting the reservoir on the
approximately 3 feet of freeboard between
An overflow channel is set into the berm
and White's Creek.

pool elevation and an overflow condition.
of the reservoir, between the reservoir

The reservoir was lined after construction with a
of Los Angeles, California. The lining is approx

mil lining manufactured by Barber-Webb
91,000 square feet in area and was

installed on April 1, 1997. The purpose of the is to make the reservoir impervious to
prevent leakage. The lining extends above elevation to the top of the berm. lt
was completely inspected and re-sealed in 1998. was re-inspected by National Seal in
early 2001. The lining was in good condition no maintenance was required. The
inspection is performed every 3 years, and will next during the winter months of 2OO4.

As indicated above, the reservoir is located very near t\crossing of Steamboat Ditch and
White's Creek. lt is our understanding that the threat of re of effluent from the reservoir
to White's Creek or Steamboat Ditch during flood events can be minimized by maintaining a
low volume of effluent in the reservoir during the flood-prone winter and early spring
seasons. lt is also our understanding that irrigation is not generally required during these
months, which will allow the reservoir level to be lowered without an adverse effeci on the
golf course. The irrigation intensive months are March through October. During these
months the storage reseryoir will be in use and at or near capacity. During the winter and
early spring the storage reservoir will be drawn down to approximately half its capacity. On
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an annual basis during the spring draw down, before the reservoir volume is brought up to
capacity, the pumps, piping, and appurtenances associated with the reservoir will be
inspected by the superintendent.

D. Sor/s

The Property lies in the foothills of the Carson Range, near the boundary between
Ranges. Regionally, the geology is composed of regionally
and eroded basement rocks overlain by Cenozoic age
Basement rocks are most likely Mesozoic in age. Regional

the Sierra Nevada and the
and thermally
volcanic and sedimentary
Cenozoic igneous rocks are sent in the form of the Hartford Hill rhyolite tuff, the Alta
Formation, the Davidson
Pliocene age Truckee F

and the Kate Peak Formation. The sedimentary,
was deposited in structural basins in and around the

volcanic hills. The later volcanic including the Lousetown Formation vvere probably
completed by late Pliocene or early time. At least four glaciation events occurred
in the Carson Range, depositing the range front the alluvium and landslide debris on
which the golf course now rests ( and White 1964).

The Mt. Rose NE Quadrangle Map (Bonham and Rogers 1983) indicates the
Property is located on Quaternary fan sediments. The vast majority of the Property is
located on Donner Lake Outwash - Rose Fan Complex (Qdm). This unit is composed
of "pediment and thin fan deposits from jor streams draining alpine glaciers on Mount
Rose; brown to brownish-gray, sandy, , poorly sorted large pebble gravel; cobbles
and small boulders common. Clasts volcanic (porphyritic andesite and latite);
surface granitic clasts rare. Deeply , strongly developed soil profile...well
cemented and/or hydrothermally altered in

A thin strip of Quaternary age alluvial bajada (Qa) is present on the Property along
the bed of White's Creek. Bonham and Rogers
aprons of fine- to medium-grained clayey sand

scribe this deposit as "thin sheet-like
intercalated muddy, medium pebble

gravel; deposits of low gradient streams that
fan deposits; weakly weathered and largely
(entisols)."

older gravelly outwash and alluvial
Little or no soil development

At the south boundary of the Property, where White's Creek enters the golf course, is a
wedge of Tahoe Outwash - Mount Rose Fan Comptex (Qtm). This unit is described as
"glacial outwash stream deposits of volcanic and granitic composition; light yellowish- to
orange-brown; sandy large cobble to boulder gravel containing characteristically fresh
granitic lag gravel. Strongly developed 1 m (3 fi) thick soil profile; dark yellowish-brown,
prismatic argillic B-horizon; typically no siliceous or calcic duripan development; granitic
boulders partly to thoroughly decomposed where buried in soil. Deposits locally onty thin
veneers; some undifferentiated areas."
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Studies completed by the U.S. Department of Agriculture Soil Conservation Service, indicate
that the native soils at the Property are predominantly of the Oest Series. This is a deep,
well-drained soil on terraces, alluvial fans, and escarpments formed in alluvium derived from
mixed rock sources. Oest Series soil on the golf course prior to construction would typically
have had 15 to 50 of the surface covered with stones. The surface layer is a grayish-
brown extremely stony to\very bouldery sandy loam 8 to'15 inches thick. The subsoil is a
brown very gravelly sandy\ loam approximately 25 to 32 inches thick. The substratum is a
pale brown very gravelly
vation Service, 1983).

lll Design ltems

y sand that extends to approximately 60 inches (Soil Conser-

A. Nitrogen and Water

Nitrogen and water use at the course during the 1999 season were presented in the
ormation supplied by Wolf Run Golf Course personnel.
rndred thirty-one million) gallons of water were used

27,000 (twenty-seven thousand) pounds of
fertilizers during the same period.

The original Applicafrbn submitted in , 2000 included analytical results for effluent from
the STMWTF from March 1997 through | 1998. During that period, the average nitrogen
concentration in the effluentwas 2.47 The maximum nitrogen concentration during that

of irrigation water used in the previous season,period was 6.4 mg/|. Based on the
treated effluent would deliver 2.7OO of nitrogen based on the average nitrogen
concentration in the effluent, and 7,000
concentration in the effluent.

of nitrogen based on the maximum nitrogen

Attached to the November, 2000 NDEP letter the Plant Consumptive Use Worksheet
and the Nitrogen Loading Limit Worksheet. worksheets calculate water use based on
crop water and nitrogen requirements. The take into account such factors as
evapotranspiration rate, precipitation rate, leaching irrigation system efficiency,
salinity tolerance of crop, salinity of effluent, crop
tion in effluent, and fraction of nitrogen removed by

uptake rate, nitrogen concentra-

Data used in the calculations \ €re gathered from a of sources. Base evapotranspi-
ration rates for the Reno area v\Ere obtained from Nevad\ Bureau of Mines & Geology
Report 48, Statewide Potential Evapotranspiration Maps for Nevada (Shevenell, 1996). Crop
coefficients for turfgrass were estimated from information provided by representatives of the
University of Nevada Cooperative Extension. The precipitation rate is from the Western
Regional Climate Center with a period of record from March 1937 to July, 2OOO. lrrigation
system efficiency, nitrogen uptake rates, estimates of nitrogen concentration in percolating
water, and denitrification/volatilization rates are from Wastewater Engineenhg (Metcalf &
Eddy, 1992). Salinity tolerances for turfgrass are from Wasfewater Reuse for Golf Course

on and volatilization.



Wolf Run Golf Course
Effluent Management Plan
October 5, 2Ol - Page 7

lbzonelh 0nochte, . Inc.

lrigation (United States Golf Association, 1994). washoe county Department of water
Resources supplied the mate for salinity of applied effluent.

Based on information the above sources, the Plant Consumptive lJse Worksheet
(Worksheet 1 -A) indicates use to be approximately 124,OO0,O00 (one hundred twenty-
four million) gallons of per year. The Nitrogen Loading Limit Worksheef (Worksheet 2-
A) indicates water use to
year. Consequently, the

lpproximately 1,500,000,000 (1.5 billion) gallons of water per
Use Requirement Worksheef (Worksheet 1-B) was

used to re-calculate the maxi loading rate based on plant water use requirements. Using
based on a yearly total of 60 inches and a crop coefficientmonthly evapotranspiration

of 0.8, the Consumptive Use Worksheef indicated yearly water consumption to
be approximately 126,000,000 (
are included as Appendix E.

hundred twenty-six million) gallons. Calculation sheets

As mentioned above, the golf consists of approximately 81 irrigated acres. These
acres are planted with three types of
acres) are rye grass; fairways (59.s

. Greens (3.5 acres) are bent grass; tee boxes (18
) are a blue grass/rye grass blend. Each of these

grass types is fertilized at different ra . The fertilizing season at Wolf Run Golf Course
normally starts in March and extends th
interval from March through October f

October. Greens are fertilized on a two-week
a total of sixteen fertilizing episodes. Tees are

fertilized every three weeks from April October for a total of approximately ten
fertilizing episodes. Fairways are fertilized from April through October for a total of
seven fertilizing episodes. Fertilizers include wide variety of brands and nitrogen sources.
Both organic and synthetic fertilizers are consi used.

Wolf Run is currently applying nitrogen to greens a rate of 6 to 8 pounds per 1000 square
feet per year. This is equivalent to an application pte of approximately 260 to 350 pounds
per acre-year (lbs/ac-yr). Nitrogen is being applied tees and fairways at a rate of 4 to 6
pounds per 1000 square feet per year. This is equi
lbs/ac-yr.

to an application rate of 175 to 260

Worksheet 2-C was completed for each of the three types using effluent application
rates calculated in the Consumptiye Use Requirement (Worksheet 1-B). The
nitrogen concentration in the effluent was taken to be 6.4'mg/1, the maximum conceniration
from the STMWTF data presented in the June, 2000 Application. Based on these values,
effluent supplies approximately 68 pounds per acre-year (lbs/ac-yr) to the bent grass greens,
approximately 66 lbs/ac-yr to the rye grass tees, and approximately 67 lbs/ac-yr to the
benUrye grass blend fairways. The nitrogen uptake rate for the greens is approximitety +so
lbs/ac-yr, while the uptake rate for tees and fairways is approximateiy 180 lbs/ic-yr.
Consequently, it appears that 2Oo/o to 25o/o of the nitrogen uptake rate is supplied to greens
through effluent application, and one-quarter to slightly over one{hird of the nitrogen uptake
rate is supplied to tees and fairways through the same process. lt should be noted, hovrever,
that this is based on the maximum nitrogen concentration recorded in the effluent water.
Monthly or quarterly average nitrogen concentrations in the effluent should be used
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henceforth in the calculations associated with Worksheet 2-C. Given the effluent concentra-
tion and application rates, the rate of fertilizer application can be adjusted monthly to the
nitrogen uptake rates of the various grasses. The Worksheets and blank Worksheet 2-Cs for
greens, tees, and fairways a)q included in Appendix E for use by the superintendent and golf
course staff. A conversion for of nitrogen per 1000 square feet to pounds of nitrogen
per acre is included on the of the blank vrrorksheets.

B. Pumps and Piping

The Nevada Administrative Code (\nC) 445A.276 provides requirements for bacteriological
quality and buffer zone limitations fo\use with spray irrigation systems such as are in use at
Wolf Run Golf Course. Effluent for irrigation is provided by the Washoe County
Department of Water Resources Utili\ Services Division from the STMWTP. The plant
operates under NDEP Discharge NEV40024. lt is our understanding that the
conditions of that permit are such that\he effluent water is of category "C" from NAC
445A.276 and no buffer zone is required. Ip addition, irrigation and routine maintenance can
be performed during regular working hours, ided the public is excluded from the area.

Treated effluent is supplied to the golf course the irrigation system that was installed
controls are in place, and have beenat the time of original construction. C

inspected and approved by the water purveyor
letter to that effect is attached as Appendix F.

The irrigation season at Wolf Run Golf Course

County Utility Services Division). A

ly runs from March through October
each year. lrrigation cycles are from 9:00 PM to 7) AM seven days per week. Hand
watering is done during the day on an as-needed is. The irrigation system currently
consists of approximately 1,7OO valve-in-head spri using 67 controllers separated into
32 groups. Sprinkler times range from 3 to 25 minutes
spiration rates. White's Creek is downslope from the

station depending on evapotran-
ity of the golf course and will

therefore receive run-off from the golf course during storm or events.

A variety of sprinklers are in use at the golf course. Communi with representatives of
wolf Run indicate that the majority are manufactured by Toro rrr Products. and are the
650/670 series or equivalent. Based on information published by manufacturer and

water at approxi-provided by wolf Run Golf course personnel, the sprinklers di
mately 40 gallons per minute (gpm).

At the time of submittal of the initial Application, approximately 100 of the sprinkter heads
were within a water distribution radius of White's Creek, and irrigation water could be
introduced directly to the creek during watering cycles. Communication with Wolf Run
personnel indicates these sprinklers have been changed by the golf course to half- and
quarter-circles to prevent irrigation water discharge to the creek. A plan of the irrigation
system at Wolf Run is included as Plate 3.
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C. Flow Monitoing & Communication

golf course wet well. The valve
high-water alarm at the County
can also be operated manually by C personnel.

Emergency reporting will vary
the release of effluent will be reported

fbzonelh 0zochte/ . Inc.

and closes at set water surface elevations. There is a
. The valve controlling effluent flow to the golf course

A Washoe County flow meter is installed on the pipeline that supplies effluent to the golf
course. Readings are col from the meter on a monthly basis. Water use records are
submitted quarterly as part {f tne Discharge Monitoring Reports (DMRs) submitted to NDEp.

Effluent delivery from the County facility to the Wolf Run Golf Course is substan-
tially automated. High- and water level transducers are installed in the wet well at the
pump station near the effluent
monitoring system at Washoe

. The transducers are connected via telemetry to a
Utility Services Division. A motor control valve at the

County pump station is actuated on water levels received from the transducers in the

of effluent will be stopped as quickly
will be reported to the maintenance
applicable. Notification numbers are

D. Sysfem Management

Effluent water is distributed through the

on the incident. Malfunctions that do not result in
the maintenance supervisor. Unauthorized releases
practicable by maintenance personnel. The release

isor, wl'ro will then notify the proper authorities if
the front of this document.

depicted on Plate 3 by both spray and drip
irrigation. The vast majority of the water distr is through spray irrigation, but four small
drip systems were required when the full-circle
quarter-circle heads. The drip systems are in ple
1sth tee. In addition, a number of quick-connects

der heads were exchanged for half- and
at the 1dh tee, 11th green , 12'n tee, and

present on the main irrigation lines for
the use of hoses in hand watering. The quick are locked when not in use.

As indicated above, irrigation generally runs from 9: PM to 7:00 AM during the irrigation
season in order to prevent the public from coming i contact with treated wastewater. A
wind monitoring system to automatically shut down ing when winds exceed 20 miles
per hour continuously for more than 5 minutes is also planned, but has not yet been

that new controllers are being
the system at that time.

implemented. Discussions with Wolf Run personnel indi
purchased, and a high-wind shut-off provision will be built i

Both spray and drip irrigation systems are set and operated to prevent ponding and run-off.
No flood irrigation is used. Maintenance personnel are aware that ponding is an undesirable
condition, and will report it to the superintendent if it is encountered. Sprinkler heads, lines,
and nozzles are inspected on a regular basis to ensure the system is in proper adjustment.
Should ponding occur, it is remedied through either sprinkler station timing or sprinkler head
adjustment. There are no drinking fountains on the golf course, but water coolers in
individual shelters are covered during irrigation.
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Public notification of the use of treated effluent at the Property is accomplished through the
use of signs. They are located near the entrance to Wolf Run Golf Course and in visible
locations throughout the
of the text is below

. The warning will also be printed on scorecards. An example

RVING FOR THE FUTURE

TE WITH EFFLUENT WATER

DO NOT DRINK

In addition, a worker hygiene fact containing information about treated effluent is
posted in landscaping and mai The sheet is intended to notify workers of the
hazards of working with treated effluentl and provide general guidelines for worker protec-
tion. An example of the sheet is included Appendix G.

lV Reporting

The Wolf Run Discharge permit (NEV98018) DMRs to present information concern-
ing flow (in million gallons per month) and application volume (acre-feet). The permit
states that fecal coliform is reported as a of discharge permit NEV40024
(STMWTF), and that fecal coliform reporting is not
DMRs are submitted to the NDEP Bureau of Water

lnformation concerning effluent and fertilizer usage
included in Appendix E.

in Wolf Run Golf Course DMRs.
ution Control on a quarterly basis.

be obtained from Worksheet 2-C.
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EFFLUENT DISCHARGE REPORT TO ACCOMPANY

NEVADA GROUNDWATER DISCHARGE PERMIT APPLICATION
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June 23,2OOO
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Consulting Engineers and Geologrsfs
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June 23,2OOO
Job No. 2281.17-B

Golf Vision
14OO Wolf Run Road
Reno, Nevada 89511

Attn: Mr. Ron Gribble

Nevada Groundwater Discharge
Permit Application and Attachments
y"lf Run Golf Course
1400 Wolf Run Road
Reno, Nevada

Please find attach ed a Nevada Groundwater Discharge Permit Appiication for the use of. treated effluent for irrigation at the Wolf Run Golf Cour6e. In addition lo the Appticafion, this
,"h. packet includes aftachments concerning site-specific issues raisbd during the investigation
! phase of the project. The Application and attachments should be forwarded to the Nevada

Division of Environmental Protection for review.

We appreciate having been selected to prepare this application and trust that the results
rneet your needs at this time. lf you have any questions or require further information,
please do not hesitate to contact us.

Respectfully,

PEZONELLA ASSOCIATES, INC.
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N EUA,DA G RO U N DWATER DISCHARG E PERM IT APPLICATION

WOLF RUN GOLF COURSE
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io

Prepared For

Golf Vision
14OO Wolf Run Road
Reno, Nevada 89511

.' By

Pezonella Associates, Inc.
520 Edison Way

Reno, Nevada 89502
(775) 856-5566

June 23,2000

Job No.2281.17-Bo

John H.

ional Engineer - 4186
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l. Introduction:

Wolf Run Golf Course is located at 1400 Wolf Run Road, Reno, Washoe County, Nevada
(Property). The Property lies betweenZolezzi Lane to the north and Arrowcreek Parkway to
the south. lt is approximately one mile west of South Virginia Street. The Property lies
entirely within Section 19, Township 18 North, Range 20 East, Mount Diablo Baseline &
Meridian, and is on the Mount Rose NE Quadrangle, of the United States Geologicat Survey
(USGS) 7.S-minute topographic map series.

The Property lies in the eastern foothills of the Carson Range, near the boundary between
the Sierra Nevada and the Basin Ranges. Regionally, the geology is composed of regionally
and thermally metamorphosed and eroded basement rocks overlain by Cenozoic age
volcanic and sedimentary rocks. Basement rocks are most likely Mesozoic in age. Regional
Cenozoic igneous rocks are present in the form of the Hartford Hill rhyolite tuff, the Alta
Formation, the Davidson Granodiorite, and the Kate Peak Formation. The sedimentary,
Pliocene age Truckee Formation was deposited in structural basins in and around the
volcanic hills. The later volcanic events including the Lousetown Formation were probably
completed by late Pliocene or early Pleistocene time. At least four glaciation events
occurred in the Carson Range, depositing along the range front the alluvium and landslide
debris on which the golf course now rests (Thompson & White, 1964).

The golf course was built in 1996 and includes approximately 81 acres of irrigated turf.
Waterfor culinary and irrigative uses is currently supplied through Washoe County, and is
supplemented with water from the Steamboat Ditch and White's Creek, both of which flow
through the Property. lt is, however, the intention of Washoe County Utility Services Division
to conserve the potable water supply for domestic use, and see the golf course use
reclaimed water for irrigation. The source of the reclaimed water will be the South Truckee
Meadows Sewer Treatment Plant curently in operation on Arrowcreek Parkvrray, a few
hundred yards southeast of the golf course. The use of reclaimed water for irrigation is
addressed in the Nevada Administrative Code (NAC) 445A.275to 445A.280 inclusive.
General requirements and restrictions for reclaimed water use include the approval of an
effluent management plan, and acquisition of a discharge permit in compliance with NAC
4454.228 to 445A.263, inclusive. This report presents information regarding issues
concerning the use of treated effluent at Wolf Run Golf Course, and is submitted in support
of the application for a discharge permit.

Wolf Run is an 18-hole championship golf course that includes approximately 3.5 acres of
bent grass (Argrosfr's capillais);18 acres of rye grass (Lolium perenne), and 59.5 acres of a
blue grass (Poa pratensis) and rye grass blend. Approximately 4,500 feet of White's Creek
flows through the eastern portion course from south to north. Approximately 4,2OO feet of
the Steamboat Ditch flows through the north half of the Property from west to east. The ditch
carries water only part of each year, typically May through October. White's Creek crosses
the Steamboat Ditch through a corrugated steel culvert near the center of the golf course. A
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pond used to store irrigation water is also located in this area, near the center of the golf
course. The location of the Property is depicted oh Plate 1. Details of the Property are
depicted on Plates 2 &3. An aerial photograph of the golf course is attached.

ll. lssues of Concern:

A Nevada Groundwater Discharge Permit Application Form and fee in the name of the Wolf
Run Golf Club at Fieldcreek Ranch were submitted to the Nevada Division of Environmental
Protection, Bureau of Water Pollution Control on Septeniber 3, 1998. Review and assess-
ment of the Application raised a number of issues related to the use of reclaimed water at the
Property. These issues include: the proximity of culinary water supply wells and White's
Creek to areas of proposed reclaimed water use; the location of the irrigation storage
reservoir within the 1O0-year floodplain; and the differentiation of stormwater discharge to
White's Creek between runoff from Fieldcreek Ranch and Wolf Run Golf Course. lt is the
purpose of this document to address these issues in a manner sufficient to satisfy the
requirements of the Bureau of Water Pollution Control and allow the discharge permit to be
issued.

A. Water Supply Wells

According to documentation available from the NDEP Bureau of Water Quality Planning, the
State Wellhead Protection Program "...is a voluntary program that encourages local
governments, communities, and utility companies to take systematic preventative measures
to protect their underground drinking water sources. The basic idea of wellhead protection is
to reduce the risk o[ ground water contamination by managing potential sources of contami-
nation. A community must determine the land surface area around a water supply well,
called the wellhead protection area (WHPA), that should be protected. Before a plan or
program can be developed, it is important to identify the existing and potential threats to the
ground water. Then the WHPA should be managed to protect the ground water."

On and adjacent to the golf course are three water supply wells operated by the South
Truckee Meadows General lmprovement District (STMGID). One of the wells (STMGID #3)
is located on the golf course property north of the irrigation pond near the crossing of
White's Creek and the Steamboat Ditch. The other two wells are located off the golf course
property, slightly to the east. Well STMGID #1 is located immediately south of Zolezzi Lane,
approximatety 500 feet east of the 11th green. Well STMGID #2 is located approximately
2,000 feet south of Zolezzi Lane, and approximately 600 feet east of the 13th tee.

It is our understanding that the lead agency for the State Wellhead Protection Program as it
may relate to the STMGID wells and the Wolf Run Golf Course is the Washoe County
Department of Water Resources (WCDWR). As part of this investigation, that agency was
contacted concerning possible WHPA issues arising from the proposed use of treated
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effluent at the Property. WCDWR personnel indicated that the presence of the STMGID
wells on and adjacent to the golf course does not preclude the use of treated effluent.
WCDWR requested an accounting of fertilizers regularly used at the golf course that they
can be identified and monitored at the Property and its environs.

STMGID #3 is on golf course property. Both STMGID #1 and STMGID #2 are hydraulically
downgradient of portions of the golf course. A map prepared by WCDWR indicating
approximate 2-year,S-year, and 1O-year capture zones for the STMGID wells is attached as
Plate 4. In addition to golf course property, the capture zones indicated on the WCDWR
map also include approximately 150 residential lots and 1Tz miles of streets in the Fieldcreek
development.

An investigation into the lithology and construction of the STMGID wells was recently
conducted at the Nevada Division of Water Resources office in Carson City, Nevada.
According to records at that office, the three STMGID wells were drilled and installed by
Charles Sargent lrrigation, Inc. in 1984. Lithologic and well construction details are included
below. Copies of the well logs obtained from the Office of the State Engineer in Carson City
are attached.

Records concerning fertilizer ube on the golf course during the past year were obtained from
Wolf Run Golf Course personnel. That information is also detailed below.

1. Lithology and Well Construction

The boring forwell STMGID #1 was installed in March, 1984 and was drilled to a total depth
of 620 feet. The well was installed to a tota! depth of 530 feet. lt is 12-inches in diameter,
and is screened from 260 to 520 feet below land surface. lt was tested to 600 gallons per
minute with a drawdown of 1 10 feet after 48 hours. The lithology is consistent with the
expected fan-type deposit - a mixture of material sizes from silts and sands to boulders. The
well driller's log notes water-bearing strata from approximately 200 to 540 feet below land
surface. The well has a surface seal of 54 feet.

The boring forwell STMGID #Zwas installed in April, 1984 and was drilled to a total depth of
715 feet. The well was installed to a total depth of 515 feet. lt is 22-inches in diameter, and
is screened from 255 to 505 feet below land surface. lt was tested to 179. gallons per minute
with a drawdown of 92Tz feet after 23T"hours. The lithology is similar to that from STMGID
#1. The well driller's log notes water-bearing strata from approximately 135 to 680 feet
below land surface. The well has a surface seal of 88 feet.

The boring for well STMGID #3 was installed in August and September, 1984 and was drilled
to a total depth of 590 feet. The well was installed to a total depth of 580 feet. lt is 14-
inches in diameter, and is screened from 240 to 580 feet below land surface. lt was tested to
385 gallons per minute, and had a drawdown of 73 feet after 4STzhours at 300 gallons per
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minute. The lithology of the materials encountered in STMGID #3 includes finer material
than that from STMGID #1 and#2. similarto that from STMGID #1. The well driller's log
notes water-bearing strata from approximately 135 to 680 feet betow land surface. The well
has a surface seal of 88 feet.

The Mt. Rose NE Quadrangle Geologic Map (Bonham & Rogers, 1983) indicates the
Property is located on Quaternary period fan sediments. The vast majority of the Property,
including the three STMGID wells, is located on Qdm, or Donner Lake Outwash - Mount
Rose Fan Complex. This unit is composed of "pediment and thin fan deposits from major
streams draining alpine glaciers on Mount Rose; brown to brownish-gray, sandy, muddy,
poorly sorted large pebble gravel; cobbles and small boulders common. Clasts dominantly
volcanic (porphyritiic andesite and latite); surface granitic clasts rare. Deeply weathered,
strongly developed soil profile...well cemented and/or hydrothermally altered in Steamboat
Hills area."

A thin strip of alluvial bajada deposit (Qa) is present on the Property along the bed of White's
Creek Bonham & Rogers describe this deposit as "thin sheet-like aprons bf fine- to
medium-grained clayey sand and intercalated muddy, medium pebble gravel; deposits of low
gradient streams that reworked older gravelly outwash and alluvial fan deposits; weakly
weathered and largely undissected. Little or no soil development (entisols)."

At the south boundary of the Property, wfrere White's Creek enters the golf course, is a
wedge of Qfm, or Tahoe Outwash - Mount Rose Fan Complex. This unit is described as
"glacial outwash stream deposits of volcanic and granitic composition; light yellowish- to
orange-brown; sandy large cobble to boulder gravel containing characteristically fresh
granitic lag gravel. Strongly developed 1 m (3 ft) thick soil profile; dark yellowish-brown,
prismatic argillic B-horizon; typically no siliceous or calcic duripan development; granitic
boulders partly to thoroughly decomposed wtrere buried in soil. Deposits locally only thin
veneers; some undifferentiated areas."

Studies completed by the U.S. Department of Agriculture Soil Conservation Service, indicate
that the native soils at the Property are predominantly of the Oest Series. This is a deep,
well-drained soil on terraces, alluvialfans, and escarprnents formed in alluvium derived from
mixed rock sources. Oest Series soil on the golf course prior to construction would typically
have had 15 to 50 percent of the surface covered with stones. The surface layer is a
grayish-brown extremely stony to very bouldery sandy loam I to 15 inches thick. The subsoil
is a brovvn very gravelly sandy loam approximately 25 to 32 inches thick. The substratum is
a pale brown very gravelly loamy sand that extends to approximately 60 inches (Soil
Conservation Service, 1 983).

o
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2. Fertilizer Use

As mentioned above, the golf course consists of approxirnately 81 irrigated acres. These
acres are planted with three types of grass. Greens (3.5 acres) are bent grass; tee boxes
(18 acres) are rye grass; fainivays (59.5 acres) are a blue grass/rye grass blend. Each of
these grass types is fertilized at different rates. The fertilizing season at Wolf Run Golf
Course normally starts in March and extends through October. Greens are fertilized on a
two-week interval from March through October for a total of sixteen fertilizing episodes.
Tees are fertilized every three weeks from April through October for a total of approximately
ten fertilizing episodes. Fairways are fertilized monthly from April through October for a total
of seven fertilizing episodes. Fertilizers include a wide variety of brands and nitrogen
sources. Both organic and synthetic fertilizers are consistently used.

Fertilizers are generally identified by the nitrogen, phosphorus, and potassium (NPK) content
as the primary components. For example, a fertilizer identified as 24-5-11 conlains 24o/o
nitrogen, 5% phosphorus, and 11% potassium. Secondary nutrients include calcium,
magnesium, sulfur, iron, manganese, boron, zinc, copper, and chlorine. Fertilizer application
rates are determined by the amount of nitrogen desired for each grass type, According to
information provided by Wolf Run Golf Course personnel,.greens are fertilized at a rate of
one-half pound nitrogen per 1,000 square feet of turf perfertilizing episode: Tees and
fainruays are fertilized at a rate of one pound nitrogen per 1 ,000 square feet of turf per
fertilizing episode. During the past year, fertilizer formulations used on greens included
6-2-0, 14-2-14, 13-2-13, 19-5-19 and 5-11-0. Formulations used on tees included 25-5-11,
14-2-14,21-O-O,25-5-5,16€-8, 15-15-15, and 6-2-0. Formulations used on fairways
incfuded 24-5-11,21-O-O,25-5-5,16€-8, and 15-15-15. The table below summarizes
fertilizer use over the past year at Wolf Run Golf Course.

able 1: roximate annual cation rate
Acres Square feet

(1000's)
Nitrogen per

1000 square feet
(pounds)

Total Nitrogen
per feftilizing

episode
houndsl

Fertilizing
episodes per

year

TotalNitrogen
per year
(pounds)

Greens 3.5 152 0.5 76 16 1.216
Iees 18 784 1.0 784 10 7.840
Fairways 59.5 2,592 1.0 2,592 7 18,144
TOTAL 27.200

The approximate amount of phosphorus and potassium applied to the golf course over the
past year can be estimated from the fertilizer formulations and the nitrogen application rate.
Since the exact weight of each formulation used over the past year is not known, an average
phosphorus and potassium weight percent is used in the calculations. The average weight
percent nitrogen was calculated for each grass type. The number of pounds of fertilizer
applied to arrive at the required weight of nitrogen was then calculated. The weight of
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phosphorus and potassium for that weight of fertilizer was used to estimate annual phospho-
rus and potassium application rates. Tables summarizing those calculations are included
below.

Table 2: Normalized annual of fertilizer
Annual Nitrogen

requirement
(pounds)

Average fertilizer
Nitroge n concentration

f/.)

Weight of fertilizer
required to provide

annual Nitrogen
reouirement houndsl

Greens 1.216 11 11 ,054
7'ees 7.840 17 46.117
Fairways 18.144 20 90,720

able 3: Approximate annual and rates
Normalized annual.
weight of fertilizer

(pounds)

Avenge fertilizer
Phosphorus

concentration (%o)

Average feftilizer
Pofassium

concentration (o/o)

Total
Phosphorus

. peryear
bounds)

Total
Potassium
per year
hounds)

Greens 11.0s4 4 9 442 .'995
IeeS 46.117 5 E . 2,305 3.689
Fairwavs 90,720 6 8 s,443 7.258

.TOTAL
8.190 11.942

Based on the calculations presented above, it appears that approximately 27,2OO pounds of
nitrogen, 8,200 pounds of phosphorus, and.1 1,900 pounds of potassium were delivered to
the golf course turf through fertilizer application last year.

B. White's Creek

White's Creek rises from White's Canyon on the north flank of Mt. Rose in the Carson
Range. There are also contributions from drainages on the east flank of Alpine Walk Peak
immediately north of Mt. Rose. The creek debouches onto the Pre-Lake Lahontan alluvial
fan approximately T.-mile north of the Mt. Rose Highway (Nevada 431), and flows slightly
north of east in a single channel for approximately 3 miles. The natural channel divides into
four smaller channels at this point in the eastern portion of Section 30, Township 18 North,
Range 20 East at White's Creek Park. However, a concrete flow control structure restricts
creek flow into just two of the channels. One of these flows north-northeast along the base
of a small bluff for approximately Yz mile before passing through culverts under Arrowcreek
Parkway and onto the Wolf Run Golf Course.

The NAG defines water quality standards for various bodies of water in the State of Nevada.
C/ass B waters are defined in NAC 445A.125 as "waters of portions of waters which are
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located in areas of light or moderate human habitation, little industrial development, light-to-
moderate agricultural development and where the watershed is only moderately influenced
by man's activity. Class B waters include standards for floating and settleable solids, sludge
deposits, sewage, industrial wastes, odor-producing substances, toxic materials, pH,
dissolved oxygen, temperature, fecal coliform, phosphates, and total dissolved solids. The
definition of Class B waters from NAC 4454.125 is attached.

White's Creek is designated as Class B waters from below the east line of Section 33,
Township 18 North, Range 19 East, Mount Diablo Baseline & Meridian. This designation
includes the portions of the creek present on the Wolf Run Golf Course.

Wolf Run Golf Course was provided with analytical data by WCDWR from water samples
collected from the South Truckee Meadows Sewer Treatment Plant (STMWTP). The data
includes temperature, pH, biochemical oxygen demand, carbonaceous biochemical oxfgen
demand, total suspended solids, fecal coliform, nitrogen as ammonia, nitrogen as nitrate,
total kjeldahl nitrogen, and total phosphorus. The samples were collected and analyzed
between April, 1997 and March, 1998. Ditch temperatures did not exceed 70 degrees
Fahrenheit during the period over which data is available. The pH did not exceed 8.0 or fall
below 7.1. Samples were analyzed for nitrogen and phosphorus on a monthly basis. The, ':

table below lists the analytical results for pH, fecal'coliform, total coliform, total nitrogen, and .'
total phosphoius. Total nitrogen is composed of nitrite, nitrate, ammonia, and organic
nitrogen. Where total nitrogen was not explicitly stated on the laboratory report, it was
calculated. Laboratory reports are attached.

Table 4: South Truckee Meadows Sewer Treatment Plant effluent analytical data

o

o
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Table 4: South Truckee Meadows Sewer Treatment Plant effluent analytical data
April, 1997 through March, 1998 (continuedl
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Table 4: South Truckee Meadows Sewer Treatment Plant effluent analytical data
1997 throuqh March. 1998 (continued

The average total nitrogen concentration over the period was 2.47 mg/1. The average
phosphorus concentration over the same period was 3.67 mg/|.

The irrigation schedule at Wolf Run Golf Course generally runs from March through October.
During the 1999 irrigation season, the golf course used approximately 130 million gallons of
water. A table indicating daily and monthly averages for that season is below.
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able 5: Wolf Run water use 999 irriqation season
Month Water Use hallons) Daily Averase (gallons)

lanuary 0 0
February 0 0
March 2,350,000 76,000
April 3,7s0.000 125.000
May 19,200.000 619.000
June 22,600.000 753.000
July 28,100.000 906.000
August 25.500.000 823.000
September 17.100.000 570.000
October 9.300.000 300.000
November 2.500.000 83,000
December 666,000 21,000
TOTAL 13{.066.000 359.000

'The average concentrations of nitrogen and phosphorus from Table 4 and the volume of
water used during the 1999 irrigation season can be used to calculate the amount of those
nutrients available to the inigated turf from effluent supplied by the STMWTP. Table 6 below
summarizes the calculation and estimates the weights of nitrogen and phosphorus from the
proposed effluent usb.

Table 6: Annual nitroqen and phosphorus available from effluent
Gallons/year Iiters/year Total N

(mo/ll
Total P
(molll

N (mg) P (ms) N (tbs.) P (tbs.)

131.066.000 496,138,780 2.47 3.67 1.225.462.789 1.820.829.326 2.702 4.O14

Based on fertilizer application rate and water use information from the 1999 season, and
available analytical data from STMWTP, it appears that approximately one-tenth of the
nitrogen demand and one-half of the phosphorus demand €n be supplied through the use
of treated effluent on the golf course.

1. Sprinkler Use

lrrigation cycles at Wolf Run are from 9.00 PM to 7:00 AM seven days per week. Hand
watering is done during the day on an as-needed basis. The irrigation system consists of
approximately 2,000 valve-in-head sprinklers using 62 controllers separated into 4 separate
zones. Sprinkler times range from 3 to 25 minutes per station depending on evapotranspira-
tion rates.

A variety of sprinklers are in use at the golf course. Communication with representatives of
Wolf Run indicate that the majority are manufactured by Toro lrrigation Products, and are the
650/670 Series or equivalent. At this writing, most of the sprinklers are of the full-circle type.
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Based on information published by the manufacturer and provided by Wolf Run Golf Course
personnel, the sprinklers each distribute water at approximately 40 gallons per minute (gprn).

At this writing, approximately 100 of the sprinkler heads are within a water distribution radius
of White's Creek. lnigation water can consequently be introduced directly to the creek
during watering cycles. These sprinklers will eventually be changed by the golf course to
half- or quarter-circles to prevent irrigation water discharge to the creek.

At a sprinkler rate of 40 gpm, 100 sprinklers distribute 4,000 gpm. A sprinkler cycle of 2O
minutes per day through a 10 month inigation season would yield approximately 4,500
minutes of irrigation, or a total of 24 million gallons. Should 1oo/o of the irrigation water be
discharged directly to White's Creek, approximateJy 2.4 million gallons enter the creek
through irrigation. Using the average concentration of phosphorus frorn'above, this equates
to an annual contribution of approximately 74 pounds of phosphorus to White's Creek from
irrigation with treated effluent. Using the low average flow rate of 6.5 cfs from the USGS
gaging station data (see lrrigation Schedule, below), over the 10-month irrigation season this
74 pounds would be distributed through approximately 1.5 billion gallons of water. Evenly
distributed over this time frame, the average cohcentration would be approximately 0.007
mg/|, approximately 3 orders of magnitude belowthe total phosphates limit for Class B.

waters from NAC 445A.125. lt is our opinion that this is a conservative estimate in that we
have used a relatively long sprinkler cycle time (20 minutes per station), a relatively low flow
rate for White's Creek (6.5 cfs). Should the'calculation be performed at a sprinkler cycle
time of 25 minutes with 1OO% of the flow entering White's Creek, The average phosphorus
concehtration over the 10-month irrigation season would still be only approximately 0.08
mg/1. Calculation sheet is attached.

1. Run-off & Storm Drains

As can be see on the Plates, White's Creek is downslope from the majority of the golf course
and will therefore receive run-off from the golf course during storm or flood events. lrrigation
is performed in such a manner as to minimize run-off of irrigation water to the creek.

The portion of White's Creek that flows through the Wolf Run Golf Course also receives
stormwater from the Fieldcreek Ranch subdivision. There are four outfalls from the
subdivision into the creek on the golf course. The upstream outfall is located near the south
property line on the creek at the bank supporting Arrowcreek Parkway. The second is
located approximately 1,000 feet downstream, adjacent to the 1sth fairway. The third outfall
is located immediately east of the storage reservoir. The downstream outfall is located
approximately 500 feet farther downstream, near the White's Creek crossing between the
12th and 18th holes.

Dissolved or suspended material entering White's Creek during precipitation events on the
Wolf Run Golf Course can therefore be attributable to both the golf course and the subdivi-

o

o
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sion. Should it be desirable to differentiate between contributions from the golf course and
the subdivision, surface water sampling should be performed. Background samples can be
collected at the upstream entrance of White's Creek to the golf course. Additional sampling
can occur along the reach of the creek near the stormwater outfalls. During a precipitation
event, the sampling can be duplicated, with additional samples collected directly from outfall
discharge to the creek.

C. Storage Reseruoir

Near the center of the golf course property is a storage reservoir used as a distribution point
for irrigation water. The reservoir is located very near the crossing of Steamboat Ditch by
White's Creek. Information provided by Wolf Run Golf Course personnel indicates the
reservoir has a usable capacity of is approximately 2 million gallons. Water is introduced to
the reservoir through either a gate from Steamboat Ditch or through a diversion from White's
Creek. Should effluent use be approved at the golf.course, effluent will be supplied through :

a pipeline from the STMWTP. Construction on the line is scheduled to start this fall and
should be completed by December 31, 2000. ;

-. j-l The Federal Emergency Management Agency (FEMA) administers the National Flood
. l' Insurance'Program. Part of this program includes the identification and delineation ofv Special Flobd Hazard Areas. These areas arethosd that are inundated by a 100-year flood,

which is a flood volume that has a 1o/o chance of occurring during any year. Special Flood
Hazard Areas are identified on Flood Insurance Rate Maps published by FEMA.

The portion of White's Creek on the Wolf Run Golf Course can be located on FEMA Flood
Insurance Rate Map 32O31C3170E, effective September 30, 1994. A copy of the map is
attached as Plate 5. The area in the vicinity of the crossing of Steamboat Ditch by White's
Creek is identified on the map as being in Zone A. Zone A is a Special Flood Hazard Area in
which no base flood elevations have been determined. Consequently, the 1O0-year flood
zone is more loosely defined in this area (Zone A) than in an arba where base flood
elevations have been determined (Zone AE). The exact boundaries of Zone A and the fact
that base flood elevations have not been determined in this area may be a moot point since
the golf course did not exist when.the map was compiled. Grading associated with golf
course construction has most likely altered the drainage into White's Creek on the golf
course property. Nonetheless, the proximity of the reservoir to White's Creek ensures that it
is most likely in the 1O0-year flood zone.

Should effluent be used for irrigation purposes at the Wolf Run Golf Course, it will be stored
in the reservoir. The issues posed by this storage are that the effluent could negatively
impact ground water quality, and may be released directly to White's Creek during a flood
event.o
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1. Lining

The storage reservoir has an areat extent of approximately Yr-acre. The elevation of the
bottom of the pond is approximately 4758 feet above mean sea level (AMSL). The normal
poolelevation is approximately 4765 feet AMSL. The elevation of the top of the berm
protecting the reservoir on the downslope side is approximately 4768 feet AMSL; leaving
approximately 3 feet of freeboard between normal pool elevation and an overflow condition.
An overflow channel is set in to the berm southeast of the reseryoir, between the reservoir
and White's Creek.

The reservoir was lined after construction with a 40 mil lining manufactured by Barber-Webb
of Los Angeles, California. The lining is approximately 91,000 square feet in area and was
installed on April 1, 1997 . The purpose of the lining is to make the reservoir impervious to
prevent leakage. The lining extends above normal pool elevation to the top of the berm. lt
was completely inspected and re-sealed in 1998. The inspection is performed every 3 years,
and will next occur during.the winter months of 2OO1. .

2. lrrigation Schedule

Investigation into "normal" flow volumes in White's Creek was conducted through the United
States Geologic Survey (USGS) database. Two gaging stations were identified in the
Truckee drainage basin on White's Creek. Daily flow volumes from the first station (Station
No. 10349700) were available from October 1, 1961 through September 30, 1966. Daily flow
volumes for the second (Station No. 10349710) were available from May 1, 1982 through
September 30, 1982. Flow volumes at the first station ranged from 1.9 cubic feet per second
(cfs) to one reading of 100 cfs. The average flow rate from the first station was 6.5 cfs. Flow
volumes at the second station ranged from 7.0 cfs to 60 cfs. The average flow rate from the
second station was 16.6 cfs. The USGS gaging station data is attached.

A copy of the Preliminary White's Creek Basin Management Study (Second Draft) was
provided this office by a representative of the WCDWR. The study was performed by Cella
Barr Associates of Sacramento, Califomia and is dated April 4, 1994. The study area
includes the portion of White's Creek from its bifurcation at White's Creek Park east to (then
proposed) U.S. Highway 395. The study indicates that discharge during a 1OO-year flood
event would be approximately 700 cubic feet per second in the branch of White's Creek that
flows through Wolf Run Golf Course. The study indicates a zone approximately 250 feet
wide along the creek would be flooded at depths of greater than 1 foot. lt should be noted
that the golf course was not in place during the study. A copy of the study is attached.

As indicated above, the reservoir is located very near the crossing of Steamboat Ditch and
White's Creek. Although flood elevations for the FEMA rnap were generated using approxi-
mate methods only, the reservoir is most likely in the 1O0-year flood zone. The reservoir has
a usable capacity of approximately 2 million gallons. Relocating the reservoir is problematic

o
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and Wolf Run wishes to avoid that avenue if possible. lt is our understanding that the threat
of release of effluent from the reservoir during flood events can be minirnized through
management. That is, the reservoir can be allowed to remain in place, and the release
threat can be minimized by maintaining a low volume of effluent in the reservoir during the
flood-prone winter and early spring seasons. lt is also our understanding that irrigatio.-n is
not generally required during these months, which will allow the reservoir level to-be lowered
without an adverse effect on the golf course.

As indicated in Table 5, the irrigation intensive months are March through October. During
these months the storage reservoir will be in use and at or near capacity. During the winter
and early spring (the season when flood potential is at its highest) ihe 

"lorage 
reservoir will

be drawn down to approximately half its capacity. This will leave approximaiely 1 million
gallons in the reservoir. Using the average phosphorus concentration from above, 1 million
gallons of effluent contains approximately 31 pounds of phosphorus. lf the reservoir were to
overflow during a flood event, it would first fill to capacity, then overflow. The 31 pounds of
phosphorus would be distributed through approximatety Z million gallons prior to overflow.
The Cella Barr Associates study referenced above indicates a flow volume of 700 cfs
through the Wolf Run Golf Course during a 1O0-year flood event. lt is assumed that during a
1Oo-year flood event the reservoir would fill and then be mixed with the 7O0 cfs of White's
Creekflow. Should this flood'event occur, it would take approxirnately 2 hours of flood flow
to dilute the phosphorus concentration in the storage reservoir to belowthe'g.,1 mg/l limit for
Class B waters. Calculations are attached

lll. Conclusions:

The use of effluent as irrigation water is a necessity forthe future of Wolf Run Golf Course.
It is our opinion and the opinion of regulatory and affected agencies contacted concerning
this project that the physical circumstances of the golf course should not preclude the use
effluent for irrigation. This report has attempted to provide information iniended to be
supportive of the Nevada Groundwater Discharge Permit Application. Should the Application
be approved, it will be included in an Effluent Management Ptan also to be submitted to the
NDEP for approval prior to the use of treated efffuent at the golf course.

It is our understanding that in addition to the information provided herein, groundwater
monitoring should be performed at the property prior to effluent use. Correspondence with
representatives of Wolf Run Golf Course indicates that it is their understanding that three
monitoring wells will be required. One of the monitoring wells will be installed near the
entrance of White's Creek to the golf course property, the second will be installed near
STMGID #3 near the center of the course. The third will be installed near the exit of White's
Creek from the golf course. The installation and construction of the monitor wells will be in
compliance with applicable regulations. The frequency and analytical methods of ground-
water sampling is left to the discretion of the NDEP.
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lV. PermitApplication:
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NEVADA GROUNDWATER DISGHARGE PERMIT APPLICATION FORM Permit#
'1.{ust be accompanied bythe approprlate tee as described In NAG445A.232}

T. OwnerlResponsible Party Informatlon

Name of Organization Athletic' Associa
Contactperson(s) Rick Reviqlio Phonenumber(s) 784-5q00- Fa:( 784-44q7

Mailing

City Reto County waqhoe State%Zipcode--9.9.9.57 --
NOTE: A separate psrnit applicatlon form must be completed for each discharglng facillty operated by the applicant.

2. FacilitylSite Informatlon
Facility n3rne Wolf Run Golf Course
Gontac.t person(s) Ron cribble Phone number(s) e51 -7720 Fax€5t=4403-

Skeet address/locatio

City Reno County Washoe State Nevacla ZipcodE--995-L1 '

o

Latitude Longibde . ,

Township. 18 .North MDBM Range Section

lf jou are supplylng effluent or biosolids to other sites, please. irovide the location for each:.

#.

Universitv of Nevada, Intercolleqiate Athlet

3.

City County ' ... State-APoode-.

Maps: please lndude a topographic map and a site rnap shoring the location of the proposed discharge and location c

any existing or proposed groundwater monitoring wells.

30 day..average fl9w of dlsdrarge up to 1 in MGD (million gallons/day) 

- 

in gpm (gellons/min)

Maximum design flow in MGD in gPm

Does the !o day aveE€e ffor exceed 8Eo6 of the deslgn nowf N /A lf yes, then: Have ptans for expansio

been submitted for approval by the NDEP? Date of submittal-
lf plans for expansion have not been submttted, please explain why:

Describe the ac{ivity producing the discfrarge. (Example - wastewater treatment, dewatering. cooling,manufacturing

Also provide a process Flow Diagra,n. Golf course irrigation. Ef f luent supplied
5.

o
South Truckee Meadows Water Treatmen

Revised ll29l98 Page



6. Describe the method of disposal or reuse application'method (inigation, percolation, evaporation, spray, disk, inject, etc.)

& drj.p l'rr

o
7. Describe the treatment or process that will be used to meet the

describe pathogen and vector control. N/A
discharge limils. For Blosollds Appllcatlon only:

8.

Does this fadlity have an approved Operations and Maintenanoe Manual or Effiuent Management Plan?

Yes- No xx Dateapproved-

Enter the average annuat results of the pararneters listed below lhat may be present In the discharge and in the

mon'rtoring welts. Also attach copies of all Lab Analisis Reports. (For Biosglids Appllcatlon only: An analysis of

arsen'rc, cadmium, cfiromium. copp€r, lead, rnercury, molybdenum, nir:kel. sdenium and zinc on a dry weight basls rnust

accompanythisapplication). From 4/97 to 3198 STMWTP

Total Nitrogm as N 2.7

A
B.

BODs

Totral Suspenoed Sotids

Totaldissblved solids

"Fecalcoliform

pH (standard units)

Chloride

2.5
3.8 r

ls/a
113
7.6
N/A

Total Phosphorous

Other

imately 1 50 r 'to 3q!j

Has NDEP approved the design of this treatnent works? Yes- No 

-

(feldatrl Nitrogen'as N ,1 '2
.Nitrate as N 1.4:
Cyanide (as aPPtlcable)' N/A '

''o
3.7

Also include: Depth to

Groundwateretevation approximately 4550r to 47'0O'

Gwnoev direction Generally northea

lf lab reporb indicate the presence of any of any toric materials in the discfrarge - orgBnics, solvents, totral metals, petroleum

products(this includes BTXE, MTBE and TPH) or other contaminants and pollutants - please complete tJre attached sheet-

This tabte is a compilatkm of the materiats listed in NAel45A144 and the standards fornd in 40 CFR 141-

g. lf, to the best of your knowledge, you expect that none of the analytes listed above will be present in your disdtarge and

a lab analysis was not conduc,ted, then please povide a brief explanation vfiy yqu believe tre listed analytes will not pe

The service area is prinqrily commercial and residential'
There are no heavy industrial or agricultural contributions
the wastewater stream.

Revised l/29/98
page 2



12.

*RENEIVAL APPLICANTS ONLy: Permittees renewinE existing permits must also complete items 10 - 12.

>--

-v
Ust and briefly describe any changes to the production, treahnent or d'sposal processes of the facili$ since the issuance

of the last

11. List Disctrage Monitoing Report (DMR) dates and parameterswhere the facility exceeded the permifted dlscharge lirnits

(attach additional sheets if

Submit graphs of the monitored parameters in the discfrarge and fn the groundwater wetls over the time pedod of the

existing permit (e.g. - plot BOD5 vs. month). The time scale should not be less frequent than the permitted sampling

ftequency- N/A

I cedifr/ that I am f;amiliarwilh the informatlon contained in the applicdon and that tq the best of my knowledge and ability suctt

information is bue, complete and accurate

- z 'j" '"'
Date of Signature

Any person who knowingly makes any false statement, representation or certification in any application, re@rd. repo4 plan or

other documentfiled or required to be maintained by the provisions of NAC 445.131 to 445.354, indusive' or by any permit, rule,

regulation or order issued pursuantthereto orwho falsifies, tampers with or knowingly renders inaccurate any monitoring device

or method required to be rnaintained under the provisions d l.|AC 445.131 to 445.381, hdusive, or by any permit' rule, regulation

or order lssued pursuant fhereto, is guilg of a gross misdemeanor and shall be punished by a fine of not more than $10,000 ot

by imprisonment in the county jailfor not more than I year, or by both fine and imprisonment.

Nevada Division of Environmental
Bureau of Water Pollution Gontrol
333 W. Nye Lane
Garson Gity, NV 897060851

Protection
Attention: Permifting

Print Name of Applicant Tille

Reviscd l/29l98
page



Ifezonelh 0rochtrar . lrx.

o
Wolf Run Golf Gourse
Nevada G ro undwater Di scharge pe rmit Application
June 23, 2000 - Page 16
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Vl. Distribution:

2 copies:
Mr. Ron Gribble
Golf Vision
1400 Wolf Run Road
Reno, Nevada 89511
TEL (77s) 851-7720
FAX (775) 8s144o3

I oiginal, 1 copy:
Ms. Jennifer Carr
Nevada Division of Environmental protection
Bureau of Water Pollution Control
333 West Nye Lane. .' Carson City, Nevada 89706-085l :

-..^ TEL (775)687-4670, Ext. 3141,o FM (775) 687-5856

1 copy:
Ms. Sylvia Harrison
McDonald Carano Wilson McCune
Bergin Frankovich & Hicks LLP
241 Ridge Street
Reno, Nevada 89509
TEL (775) 788-2000
FM (775)788-2020
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Vll. Attachments:

Attachment 1. Aerial Photograph
Attachment 2: STMGTD Well Logs
Attachment 3: Class B waters from NAC 445A.125
Attachment 4: STMWTP Laboratory Reports
Attachment 5: USGS White's Creek Flow Data
Attachment 6: Phosphorus concentration calcuration sheet
Attachment7: Preliminary White's Creek Basin Managernent Study (Second Draft)
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DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plerse complete thls form in its cntirety

Parccl No,

AT WELL LOCATION--.
1* niles

Subdivision Name

8. WELL CONSTRUCTION

5. TYPE WELL
Cable E Rotary E
other D REVERSE

Thickness-

c.P.M.

Recondition

Other

LTTHOLOGIC LOG

WELL TEST DATA

BAILER TEST

Draw down..-..-........feet

Draw down...-..-.-.....feet

Draw down..--._...._---feet

tr
tr

6.

Gravel packed rrom----.?9--.-.,-..---.----.-.-feet to -l-ZQ--:re"tMonterey Sand, 8'x 16
Perforations:
''. rype perroration-JiEN$QN--SgBmN- 14''..lry. q€--

sizeperforation 50 ${F . .ST4PAFLJffi_LqH-
rro m 

---?.*Q--..__-- 
f e.t to 

-..l-8-Q-feetFiom- ----feet to-._-..-._*--.--__.feet
From--- feet to--.----feet

Datestartcd---.-.1]&lrjJ*5-...--..----------.re.g*...
Date compteted -..------.F-8HELD.S.3...19..-...-........---.-. r sgL..

From*---_..--_....-feet
From- feet to- - .- - -ggs1

9. WATER LEVEL

gtatic water lev"f 

---1-5-Q- 

--fect'below tand surface

.s.I.
w"t".,..19frft,9l1-6!-" r. euality--g.qqE
10. DRILLERS CERTIFICATION
This well was drilled under my supervision and the report is true to
the best of my knowledge.

N",.9SlBIEg--S.4BggN3_$B_r.GA.Er9J.-_Uq_....____
. Contractor

'ada,..,:P_.__Q:*44J...4_-8_q..._nF*[Q_,._Jtry.4ga__Qg5g5.*.
Contractor...tr

' ri

. r.t"tu"a 
" 
;on,;*;it; ticense numbe r.-.-.-.---?J&6.

Nevada contractor's dritlers number.--..-I]9-1.--....IdIB.I...ULIIIF-S.FL

Nevada

Signed

ll:'*,";6fw
I s^'tffbflEtitwS*8-Si'

?.r
NorrcE oF TNTENT no..L\ld

H._....88N_o_,""ty..._..ggl?8-...____._.._._..J..
Y..-.-y,......M?.T.*tsec....-1.9..._.._....r........1_8____.

NewWell A
Deepen tr

Matcrial

Lost Circulation

PINK-WELL DRILLER'S cbPY

PRINT OR TYPE ONLY
SOINH M,UCKEE

2. LOCA
PERMIT NO.-.--*II

lssued Waicr Rcsources

3. TYPE OF WORK

owNERm.aD-0IIs..-Gs.MRAt_.nfi n0JE_.IENI_
.ir.rr.rcADDRESS_..._..uF_I9..._o_E...HJ-3-I,ICWORKS

q.Ft[ #3 pRoposED usE
Domestic tr lrrigation O Test tr
Municipat El lndustrial tr Stock E

tR.e.6.lll USE ADDITIONAL SHEETS IF NECESSARY 0-62r @ cR4l4
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PRINT OR TYPE ONIY
SOI}IH TNUGKEE

NewWell EI
Deepen O

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Pleese comolete this form ln its cntlrety lEST

NOTICE OF INTENT NO.

3.

6.

ME IoWS GENERAI IM?Ro'IruMENT

L r Nc aoo nEss -F-S-.-O-IMII,T STREET NENO

2. LO C ATroN.-.....F.8---.-..- z. ---.-M..--....-. z
pERM rr No....-...-..-1t62?g--_.....-_-

lssued by Walcr Rcsourccs Parccl No.

TYPE OF WORK

AT WELL LOCATION

Subdivision Name

8. WELL CONSTRUCTION

Weight per foot
Diamctcr
22

From
+2

feet

rrom--. -.-?5 
5---*feet to-105

From---*-.-feet to
From-.-.-- ._feet to
From--
From

-feet 

to

Signed

Date---

tr
tr

Recondition
Other

LITHOLOGIC LOC

5. TYPE WELL
Cable E Rotary EI
Other E Reverse

Thickness--.--

Diameter hote--&.-*-inchts Total depth-.111--*.---r".,
casingrecord-f!-=Lr312- - 

- 
-.: . - -----

cob & bould.ers
s11 ve1

nixed. to bould.ers

-.-...__----..-..-..--_--feet

-._.-____.--_-__--.--fect

_inches .._..-..._._....-.--._...feet

---*.--inches 
___.-.--_.-__.-._-_.fect

---__...__inches ___-._.-.-.-.._---.__-feet

Gravel packed: Yes E| No E
Gravel packed rro-..---9--8---.----------.----fe;t to t-1.5 -_._feetMonteray 8 x L6

to

3lll ll,TTl;;:#fr*--*:: -::-:-:-, Ii ff

9. WATER LEVEL

Static water le u"t---DZ---.-.*.fcer betow tand surface

il1ll;m;mrp:;3;iil-___""_,0_ j'_l
IO. DRILLERS CERTIFICATION

This well was drilled under my supervision and the report is true to
the best of my knowledge.

N"''"._Q$.4BJ.E__S_$_ABgM.__BB.-rga_r_Iplt-J[Lg*________._
Contractor

AddressP_:i..,...3_0..1!_?*ga-_.._EFLQ.,_.UlI_*E25oJ_____.__._
contractor

Nevada contractor's license n u^v"r-----.3J*,;6.

Nevada conrractor's'dritlers number..-lLg1-.--t4&8f ..$USgE-.t

7. WELL TEST DATA

BAILER TEST

Draw down-...-.......-.feet -..-._...-...-hours
Draw down...-.....-...-feet .---.-......--hours
Drawdown...--.........feet -......-.--...hours

4. PROPOSED USE
Domestic tr lrrigation D Test tr
Municipal El lndustriat tr Stock E

(R.v, 6.811 USE ADDITIONAL SHEETS IF NECESSARY
c'627 <{b cR4!.
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PINK-WELL I'RILLER'S COPY

PR.INT OR TYPE ONLY
SOIJ"IH TRUCKM

PERMIT NO...
by Walcr Rcsourccs

TYPE OF WORK

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Pleose complete thls form ln lts enilrety

Parcel No.

L"'N'.----aFEi)-:
Permirlro2J?&?l1A.*2+?-E
wi{/EdM

NOTICE
ADDRESS AT WELL LOCATION--

lEST
OF INTENT

Subdivision Namc

5. TYPE
Cable E
Other E

*-_.-...--inches

.=inches

From-.---- -. . .feet to

NewWell E
Deepen tr

cobbles s11
s11

cobbles

ve1 some co

or co
n1xed.

siltv sands &
sand.s dLsa
enses of

Recondition
Other

LTTHOLOGIC LOG

sand. &

E
tr

WELL

Rotr.y E
t1CVE]tSE

8. WELL CONSTRUCTION
Diameter rrore-?9*incties Totat depth*-J]9--r"",
casing record 

-LU 
-"X - &s-g-gALl----

Weight per foot-:--1..J-:J. g 

--Thickness

6.

+2

Surfaceseal:. Ye.s $., No E fype@
Depth of seal - i----5&- .. -:---.-....---feer
Gravel.picked: .Yes. E No D
Gravel packed from-,.-...,*---.---..--.-----fee, ro --13--r".,
Moritgray -Sand'8 x 16

Perforations:"
f jpeperro;ation-.*:r-gltlgot}igleSll?I-Ey-g4.-.
s ize p er f o r4tion 

-59_gl 
gt-_.--

rrom.----&9,--.-feet to .. 520 .reet

9. WATER LEVEL

Static water leu"t._ 90 .. .-- . fect below tand surface
Flow--=*.*::. G.P.M.----.-P.S.I.
water tJffi rbutirl" 5.8---' r. euality --€Q.a-4-.----

7. WELL TEST DATA

Pump RPM

BAILER TEST

t0. DRILLERS CERTIFICATTON

This well was drilled under my supervision and the report is true to
the best of my knowledge.

N"-.._C.g4EIE[j!'AR9FII_S&1S4.IIqII_,---{C_
Contraclor

Address-3-'-.-o:-.-4L-39L0---.8{9:-SL-82595---
Contraclor

Nevada contractor's license number 2L2t+6

Nevada contractor's drilters nu.u.r--..1.39-L--.-LARRY.--UHIIESnT,

Nevada d

Signed

4. PROPOSED USE
Domestic tr lrrigation tl Test D
Municipal El Industrial tr Stock E

lRGv. 6.811 USE ADDITIONAL SHEETS IF NECESSARY
0.427 ..@ cR4t{
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o
Galculation Sheet:

' Phosphorus concentration in White's Creek due to sprinklers

Sprinkler flow rate: 40 gpm
. Number of sprinklers: 100

Minutes of flow per day: 20
lrrigation days per year: 300
White's Creek flow: 6.5 cfs

Gallons of irrigation water per year:
(a0gpmxl0Oheads)(2Ominutes)(300days/irrigation year) =24,00O,O00gallonVirrigation year

1O% of which is discharged directly to creek:
(240 00,000X0. 1 0) = 2,400,O00 gallons/irrigation'year

In liters:
(2400, 0 00X3. 78 5 4 liters/gal lon) = 9,OB 4,9 60 liters/irrigation year

Amount of phosphorus:

(9,084960liters/irrigation year)(3.67 mgnP) = 33,341,803 mg .P :"

: o uT:?;ir?',"":Hl]ul **o.,, )Qabrstdayxl65 days/year) = 204;e84,000 onyear

(204,984,000cflyear)(7.4805gallonVcubic foot) = 1,533,386,805 gallons/year

(1,533,3 86,805 gallonVy ear)Q .7 &S4liters/gallon) = 5,804, 482,4l2llters
(5,80.4,482,4121iters)(300irrigations days/365 days per year) = 4,'17O,795,038liters/irrigattonyew

Total Flow in an lrrigation year (lnigation water to creek + creek flow):
9,084960liters + 4,770,795,038liters : 4,779,879,998liters/irrigation year

Phosphorus concentration in White's Greek during an irrigation year:
(33,341,803 mg P) /(4,770,795.038liters) = 0.007 mg/l

o



o Calculation Sheet:
Phosphorus concentration in White's Creek due to reservoir overflow

Phosphorus in 1 million gallons of reservoir effluent:
(l million gallons)(3.7854 liters/gallon)(3. 67 mg/l P) = 13,893,461 mg P

White's Greek 10O-yearflood event:
(700 cfs)(60 sec/ min)(60 mir/ hour)(7.4805 gallons/cf )(2 hours) =37,701,720 gallotrs

(37,7 0 1,7 20 gallons) (3 .7 8 5 4ltter sl gal I on) = 1 42,7 1 6,5 3 5 liters

Phosphorus content in creek after 2-hour event:
(13,893,4 6 | mg P) / (l a2,7 | 6,53 5 liters ) = 0 .097 4 mg[

o
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Estimate of Whites Creek flow volume at Wolf Run Golf Gourse

resulting from a25-year 2fi-hour precipitation event

WOLF RUN GOLF GOURSE

RENO, NEVADA

Prepared For

Wolf Run Golf Course
1400 Wolf Run Road
Reno, Nevada 8951 1

Job No. 2281.178

March 28,2001

ffi 4nwl:J{sa,bsis,s
520 EDISON WAY . RENO, NEVADA 89502 ' 075) 85&5566
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.lnc.
Geotechnical & Environmental Engineers & Geologists 520 EDISON WAY . RENO, NEVADA 89502 . (77s) 856-5566

FAX . (77s) 856-6042
March 28,2001
Job No. 2281.17B

Wolf Run Golf Course
1400 Wolf Run Road
Reno, Nevada 89511

Attn: Mr. Ron Gribble

Re: Draft Nevada Groundwater Discharge Permit No. NEVS801L,Wolf Run Golf Course
14OO Wolf Run Road, Reno, Nevada

Dear Mr. Gribble:

This office is in receipt of a draft Authorization to Discharge for the use of treated effluent at
the above-referenced facility. The Authoization was issued by Mr. Joseph Maez of the
Nevada Division of Environmental Protection, Bureau of Water Pollution Control in response
to the June 23, 2000 Effluent Discharge Report to Accompany Nevada Groundwater
Discharge Permit Application, and the January 9,2OO1 Supplemental Document to Accom-
pany Nevada Groundwater Discharge Permit Application.

Part lf l.A.3 of the Authorization to Discharge rcquires that:

lf any effluent is placed in ponds, such ponds shall be located, operated and con-
structed so as to:

a. contain with no discharge the once-in-a-twenty five year 24 hour storm
at said location.

b. withstand the once-in-one-hundred year flood of said location without
physical damages to berms and other pond structures;

c. prevent escape of treated effluent by leakage other than as authorized
by this permit;

d. maintain freeboard at a minimum of 2 feet, unless othennrise approved
by the Division.

As you will recall, a site meeting was held at the Wolf Run Golf Couise on February 15,
2001. At that meeting, Mr. Maez indicated that we should demonstrate that there would be
no discharge from the pond as a result of the 2l-year 24-hour storm event. This document is
an attempt to provide that information.
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Introduction

lncluded in the original June 23, 2oOO permit application was an April 4, 1gg4 hydrology
report prepared by Cella Barr Associates of Sacramento, California. The report, Preliminary
Whites Creek Basin Management Study (Second Draft) was prepared for Washoe County
Department of Public Works in order to "derive a unified set of conclusions with respect to
existing flood hazards and develop interim policies for new development and infrastructure
improvements within the watershed."

The Cella Barr Associates repgrt cites a previous report prepared by Nimbus Engi-
neers of Reno, Nevada. That report, Whites Creek Detention Facility Feasibitity Sfudy was
prepared for the Nevada Department of Transportation and submitted in June, 1993. As part
of the study, Nimbus Engineers provided peak discharge and hydrograph information for the
Whites Creek watershed using the US Army Corps of Engineers hydrologic computer model
HEC-1. The model involves separating the watershed into sub-basini, assigning curve
numbers related to type of soil and ground cover to these sub-basins, and calcuiating runoff
and flow volumes based on rainfall and water travel-time through the watershed. The model
was reviewed by Cella Barr Associates, wlro concluded that the 100-year discharge for
Whites Creek (5,100 cfs) calculated by Nimbus Engineers through the use of the AfC-t
model should be used for basin management planning activities. A copy of the Nimbus
Engineers study (without appendices) is attached.

In order to estimate the flood volume of Whites Creek at the storage reservoir on the
Wolf Run Golf Course, Pezonella Associates, Inc. obtained a copy of the Nimbus Engineers
hydrologic study for the watershed. The part of the watershed upstream of the ilow splitter at
Whites Creek park was re-analyzed using the same sub-basins and curve numbers as the
Nimbus Engineers study, but applying 2S-year precipitation values and the United States
Department of Agriculture, Soil Conservation Service model lJrban Hydrotogy for Small
Watersheds, Technical Release 55 (TR-55).

As you know, Whites Creek is carried across Steamboat Ditch on the golf course
property adjacent to the storage reservoir. This is accomplished through the use of a 36-inch
corrugated metal pipe culvert that can accommodate a relatively small portion of any extreme
flood event on Whites Creek. lt is anticipated that during flood events, the culvbrt will create
a backwater effect above the inlet and the majority of Whites Creek will enter Steamboat
Ditch over its southern bank. A low area exists on the north bank of the ditch east of the
storage reservoir and directly south of the 17th green. This low point appears to be the
location that a flood event would overtop the Steamboat Ditch bank and continue north
through the Whites Creek floodway.

After the February 15,2001 site meeting, Vpoint Consulting Engineers prepared rat-
ing curves for the culvert that carries Whites Creek across Steamboat Ditch, and a proposed
broad-crested weir to be located at the low point of the north bank of Steamboat Ditch
directly south of the 17th green. The proposed weir would be 75 feet long and set at an
elevation of 4,772.0 feet above mean sea level. A drawing that indicates the weir location
and the rating curves are attached. The volume of flow in Whites Creek associated with the
25-year 24-hour storm event was calculated and compared to the rating curyes to determine
the depth of flow over the weir during that event.

o

o
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Whites Greek Hydrology

The methods of TR-55 were used to calculate the flow volume in White's Creek associated
with the 21-year 24-hour storm event. The 2S-year event is one that has a 4% chance of
occurring in any one year (1 in 25). Parameters used in the model include basin area; runoff
curve number based on soil type, cover, impervious arear and antecedent moisture content;
rainfall; and basin travel time.

Basin Area
The Whites Creek watershed above the flow splitter at Whites Creek Park is shown on
Drawing 1 based on United States Geological Survey topographic maps. The maps used
are: Mt. Rose NW, Nev. (1968, photorevised 1980); Mt. Rose NE, NV (199a); Washoe City,
NV (1994); and Mounf Rose, NV (1992). Sub-basins indicated are those of the 1993 Nimbus
Engineers study. The drainage areas were measured from the maps using a compensating
planimeter.

Curve Numbers
Runoff curve numbers used in the model are generated by identifying the hydrologic group of
the soils within the basin. Soils are grouped as either A, B, C, or D. Group A soils absorb
water rapidly, Group D soils have low infiltration rates. Runoff curve numbers for the various
sub-basins are those of the 1993 Nimbus Engineers study.

Precipitation
The Type ll storm was the rainfall selected for the previous model. That type of storm was
used again in this analysis. Rainfall depth associated with the 21-year 24-hour storm event
was obtained from the National Oceanic and Atmospheric Administration (NOAA) Atlas 2
Precipitation Frequency Maps for the Western lJnited Sfafes.

Basin Travel Time
Basin travel time is the time it takes water to reach the outlet from the hydraulically most
distant point in the basin. Basin travel times used in this analysis are those of the 1993
Nimbus Engineers study.

Runoff Estimation
The TR-55 method of estimating runoff from a basin is based on the curve number. The
runoff equation is:

n _(P -0.25)2
(P+0.8^S)

where:

o

o
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= runoff in inches
= rainfall in inches
= potential maximum retention after runoff begins in inches

S is related to soil and water conditions through the curve number. lt is related by the
equation:

^t = 
looo 

-lo
CN

Initial Abstraction
Initial abstraction is all losses before runoff begins. lt includes water retained in surface
depressions, water intercepted by vegetation, evaporation, and infiltration. lt is variable but
is generally correlated with soil and ground cover parameters. lt is related to curve number,
and the values belowwere obtained from Table 4-1 of TR-55.

Initial Abstraction to Precipitation Ratio (la/P)
The initial abstraction to precipitation ratio generates a curve that relates the unit peak
discharge from the basin to the precipitation (in cubic feet per second per square mile per
inch of precipitation, csm/in). For the analysis performed here, The initial abstraction to
precipitation ratio was calculated for each of the sub-basins and averaged. The precipitation
for each sub-basin was multiplied by the area of that sub-basin and divided by the total area
of the watershed upstream of the flow splitter at Whites Creek Park. This generated a
weighted average for the precipitation over the area of interest. The unit peak discharge was
then obtained from the table that is Exhibit 4-ll in TR-55. A table summarizing the Whites
Creek hydrologic information used in this analysis is presented below.

Whites Creek Hydrologic Parameters

The weighted average runoff over the watershed upstream of the flow splitter at Whites
Creek Park is 0.67 inches (sum of QA divided by total area). The average ratio of initial

o
P
S

o

Sub-'
Basin

Area, A
(square
miles)

Gurve
Number,

CN

Travel
Time

(hours)

Precipitation,
P (inches)

Runoff, Q
(inches)

lnitial
abstraction

la

IJP QA
(square
mile-

inches)
1 1.36 63 0.21 4.2 1.03 1.175 0.279762 1.399
2 0.84 65 0.17 4.1 1.09 1.077 0.262683 0.913
3 1.38 65 0.23 4.0 1.03 1.077 0.269250 1.419
4 1.47 s7 0.27 3.8 0.53 1.509 0.397105 0.785
5 1.27 58 0.28 3.7 0.53 1.448 0.391351 0.67E
6 1.43 57 0.44 3.2 0.31 1.509 0.471563 0.443
7 0.85 68 0.17 2.7 0.48 0.941 0.348519 0.407
8 0.75 65 0.29 2.4 0.26 1.077 0.448750 0.196
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abstraction to precipitation over the same area is 0.36. Unit peak discharge (from Exhibit 4ll,
TR-55) is approximately 170 csm/in. Peak discharge using the Graphical Peak Discharge
Method is given by the equation:

go - Q,A^QF.

where:

= peak discharge in cubic feet per second
= unit peak discharge in cfs per square. mile per inch of precipitation
= drainage area in square miles
= runoff in inches
= pond and swamp adjustment factor

The pond and swamp factor adjusts for ponding and flow retardation in pond and swamp
areas. Table 4-2 in TR-55 gives the factor as varying between O.72 (for 5% pond and swamp
area in the watershed) and 1.00 (for 0% pond and swamp area in the watershed). For this
analysis, a pond and swamp factor of 1.00 was used. Peak discharge using the above-
referenced equation was therefore 1,060.7 cfs for a 21-year 24-hour duration event.

Whites Creek at Wolf Run Golf Gourse

White's Creek historically separated into four channels on the alluvial fan at or near Whites
Creek Park. According to the Nimbus Engineers study, the four channels do not have the
combined capacity to convey the calculated 1O0-year discharge volume of approximately
5,100 cfs. A flow splitting structure has been installed at this location- A picture of the
structure was included in the January 9, 2OO1 Supplemental Document to Accompany
Nevada Groundwater Discharge Permit Application. The splitter directs Whites Creek into
two halves, the north half of wlrich flows through Wolf Run Golf Course.

fn their Preliminary Whites Creek Basin Management Study, Cella Barr Associates
evaluated the ratio of available conveyance in each of the four historic channels of Whites
Creek. They recommended that 10O-year peak discharges be divided between the channels
as follows:

Channel 1: 700 cfs (14o/o)

Channel 2: 1950 cfs (38%)
Channel 3: 1 100 cfs (22o/o)

Channel 4: 1350 cfs (260/o)

Channel 1 is the branch of Whites Creek that flows through the Wolf Run Golf Course.
Based on the above-calculated discharge volume from a 21-year 24-hour storm event, and a
flow distribution similar to that recommended by Cella Barr Associates for conveyance of
peak discharge, approximately 150 cfs would be directed down the channel towards the Wolf

o

o
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Run Golf Course during a 2l-year 24-hour storm event. A comparison of this 1ow volurne
with the weir rating curve supplied by Vpoint Consulting Engineers indicates a flow depth of
approximately 7Yz inches of water. An additional 5oo/o flow volume to account for the two
stormwater outfalls above the crossing of Steamboat Ditch results in an increase of water
depth to approximately 10Tz inches. The flow volume would have to be nearly double the
calculated amount before the flow would be 1 foot deep over the weir. The elevation of the
proposed weir is approximately 3 feet below the berm surrounding the storage reservoir. lt is
therefore our opinion that the 2S-year 24-hour storm event doe! not pose a threat to the
storage reservoir from Whites Creek.

lf you have any questions or require further information, please do not hesitate to
contact us.

Respectfully,

PEZONELLA ASSOCIATES. INC.

Mr. Joseph L. Maez, Nevada Division of Environmentat protection,
Bureau of Water Pollution Control, 333 West Nye Lane, Carson City, NV 89710

Mr. Darrell Rasner, Nevada Division of Environmentar protection,
Bureau of Water Pollution Control, 333 West Nye Lane, Carson City, NV B}TIO

Mr. Joe Howard, washoe county Department of water Resources,
P.O. Box 11130, Reno, NV S9520

Mr. Jim Litchfield, Kennedy Jenks consultants, 5190 Neil Road, suite 210,
Reno, NV 89502

o
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o 1.O Introduction

This study was prepared for the Nevada Department of Transportation (NDbT) under
Agreement No. P107-93-010. The scope of the study was to evaluate the benefits
of a detention basin on White's Creek in the South Truckee Meadows. NDOT is
currently designing an elevated freeway extension of US 395/1 58O which will cross
all four branches of White's Creek. Wa'shoe County has prepared a concept level
Flood Control Master Plan which proposes a detention basin on White's Creek which
wilf mitigate the flood hazard to existing and future development. This study was
authorized to prepare technical data, i.e. existing peak flows and approximate flood
limits and to apply that data in the evaluation of the effectiveness of a detention
facility. Preliminary meetings were held between NDOT and Wbshoe County to
discuss the possibility of a joint project. NDOT would contribute the.savings realized
from the reduced sizes of drainage structures to the construction costs of the
potential basin. The location of the proposed project is shown on Figure 1.

The proposed elevated freeway extension is located in the designated floodplain of
Whites Creek. The regulatory floodplain shown for this area indicates that Whites
Creek diverges into four distinct branches in Section 3O, Township 17N, Range 18E
which is approximately 2 miles upstream of the proposed freeway alignment. One of
the alternative solutions for collecting and conveying the peak 1OO-Year flows under
the proposed freeway, which is being reviewed. is a detention basin upstream. A
detention basin could.reduce the peak flow to a flow more easily managed, possibly
to a single structure location instead of four separate locations.

This analysis was prepared to establish an acceptable peak discharge and runoff
hydrograph suitable tor a preliminary detention basin feasibility analysis. Much of the
information in this report has been based on a previous feasibility study by Nimbus
Engineers for a detention facility at Huffaker Narrows (Reference 5). Whites Creek
was analyzed in that study as a contributing watershed. Substantial revision was
necessary to incorporate additional concentration points and to include a higher level
of detail in the analysis.

2.O Phvsical Descriotion

Whites Creek originates in the Sierra Nevada Range and flows to the East into
Steamboat Creek (See Figure 2l'. Approximately 2 miles upstream of Virginia Street,
the watercourse diverges into four smaller channels. These channels travel east as
Wide, shallow flow across South Virginia then reunite and flow north towards the
Double Diamond Ranch. Because of the wide and shallow characteristics of the flood
flows, collection and management of the flood flows would be difficult.

o
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o
The contributing watershed extends to an elevation of over 10,600 feet. The
diffluence is at an elevation of approximately 5,00O feet. The basin is vegetated
mainly with pine trees and mahogany brush in the upper subbasins and sagebrush,
pasture and residential areas in the lower subbasins. Approximately 16 square miles
contribute runoff to the proposed freeway and approximately 9 square miles of the
watershed is upstream of the proposed detention facility site.

Harding Lawson & Associates was retained by Nimbus (with NDOT approvaf) to
review and research existing available data concerning geologic constraints and soils
conditions. They were unable to do new field sampling or investigation because right-
of-entry onto private property could not be obtained within the specified schedule.
Their investigation was timited to a literature search and a site investigation on the
public property. Several sites were selected for their evaluation. Their verbal
recommendations were: 1) that the facility be placed at grade due to active faults in
the area, 2) that the facility be used for flood control only not as reservoir storage and
3) that the preferred site based upon information available bb near the diffluence or
further downstream.

4.O HvdrolooicAnalvsis

The SCS methods were used in the Corps of Engineers hydrologic computer model
(HEC-I1 to estirnate the 1OO-Year discharges for all the contributing areas. The 1OO-
Year event is an eve.nt with a one percent chance of occurring in any given year.

The following parameters were used within the models to calculate runoff:

Basin area in square miles.

Runoff curve number, which relates how much rainfall will become
runoff for a given basin. The number is based upon soil type, relative
soil moisture content, impervious areas,. vegetation type and cover
density.

Rainfall depth, duration, and distribution.

Basin lag time, which is defined as the time from the center of mass of
rainfall excess to the peak discharge, expressed in hours.

6) Hydrograph routing parameters.
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Table 1 on page 7 presents the parameters for each basin which were selected for
this study.

Basin Area

The watershed boundaries were identified using USGS quadrangle maps (Reference
141 and field inspection. The area of each contributing drainage area was measured
from the maps.

Curve Numbers

To estimate a curve number, the types of soil within the basin must be identified by
a hydrologic group. Soils are classified by the SCS into four hydrologic soil groups;
A, B, C and D. Group A soils have a rapid infiltration rate and include very porous
soils such as sandy soils. Group D soils have a very sfow infiltration rate which
results in a larger percentage of the rainfall expressed as runoff. For this study, the
soil groups determined in the Huffaker study were reevaluated with more detail which
resulted in a larger percentage of more porous soils and consequently lower curve
numbers.

Types of soils and their respective hydrologic groups were identified using the SCS
Soil Survey for Washoe County (Reference 6).

Relative soil moisture content is described in the SCS methodology by a term
identified as "antecedent moisture condition' (AMC). Three different relative
conditions are described by the SCS: AMC l, ll and lll. AMC I is an extremely dry
condition where soil moisture has been depleted and infiltration rates for the soil are
near their maximum, and AMC lll is a saturated condition. AMC ll is an average
condition. This condition is the standard used for hydrologic analyiis in the Western
States and was used in selecting the appropriate table of curve numbers.

Vegetation and cover density for the drainage areas were determined from field
inspection and United States Forest Service (USFS) color aerial photos.

Using the above mentioned information, curve numbers were selected using the tables
in SCS TR-55 and NEH-4 (References 7 and 8). As a basin is typically comprised of
multiple hydrologic soil groups, cover densities, and vegetative cover; a weighted
average of these parameters was calculated to determine a composite curve number
for each basin.

o
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Rainfall

A SCS Type ll storm was selected for this modeling effon after discussions with
NDOT and Washoe County. lt was the consensus during the discussion that there is
a high likelihood of a thunderstorm being the most severe event due to the shape of
the watershed and the historic high flows on adjacent Galena Creek. This distribution
is a dimensionless temporal distribution developed bythe SCS using regionalaverages.

The 1OO-Year, 24Hour point rainfall depths used in the HEC-1 models were obtained
frorn NOAA Atlas 2, Volume Vll - Nevada (Reference 13). As the watershed area
above the proposed site is less.than 1O square miles, areal reduction of the rainfall
was neglected.

Basin Lag

Basin travel time. or time of concentration, is the time it takes for water to reach the
outlet from the hydraulic most distant point in the basin. Travel times were developed
using the Upland Method described in NEH-4. This method estimates flow velocity
based on channel slope and ground cover.

Due to the variability of the channel characteristics, all travel times were calculated
on a reach by reach analysis. The resulting travel times were then multiplied by the
empiricaf factor of O.6 (NEH-41 to obtain the subbasin lag time.

Routing

Channel routing and overland flow routing were performed with the Muskingum
method. The parameters for the reaches modeled with the Muskingum method were
estimated using channel and overbank characteristics, lengths, slopes and typical
roughness. Manning's equation and the Upland Method were used to estimate flow
velocity, and the guidelines included in the HEC-1 manual were used to estimate
values for k, t, and x (Reference'1O).

Routing through the proposed detention basin was done with the Modified Puls
Method in the HEC-1 model.

o
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The following table presents selected subbasin parameters developed.

o

TABLE 1

WFIITES CREEK ,:
i ' SUBBASIN PARAMETERS ..... '"i'

Subbasin Area
sq. mi.

Gurve
Number

Lag Time
hr.

1OO-Year, 24 Hour
Rainfall

in.

W1R 1.36 63 o.21 5.50
W2R o.84 65 o.17 5.40
W3R 1.38 65 o.23 5.25
W4R 1.47 57 o.27 5.OO

W5R 1.27 58 o.28 4.AO

W6R 1.43 57 o.M 4.10

W7R o.85 68 o.17 3.40
W8R o.75 65 o.29. 3.OO

W9R 2.39 69 o.s 1 2.80
Wl OR o.30 55 o.32 2.AO

W1 1R o.32 75 o.27 2.70

W12R o.60 61 o.45 2.80

W13R 2.OO 61 o.52 2.80

W14R o.18 77 o.26 2.70

Wl5R o.21 79 o.21 2.70

W16R o.1 1 81 o.21 2.70

W17R. o.58 67 o.31 2.80

W18R o.85 80 1.33 2.70

Wl9R 0.33 60 I o.22 2.75

W2OR o.22 61 o.22 2.73

Z
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Diversion

As mentioned earlier, Whites Creek diverges into four less defined channels as the
creek exits the steeper portion of the watershed. lndividually, these channels do not
have the capacity to convey the 'lOO-Year discharge (Approximately 5iOO cfs). A
small diversion structure has been built which directs low flows into channels #1 and
#3. Due'to the constant water supply, these two channels are heavily vegetated with
brush and willow trees and appear to be quite stable. The other two channels remain
dry until flood events and are cleaner channels with silty, gravelly bottoms and
vegetated with sagebrush in thb overbanks.

The small capacity of the channels and dense vegetation at the diffluence made the
determination of a flow distribution difficult. For this analysis, the assumption was
made that the channels would not significantly degrade or migrate and that flood
debris would not significantly redirect flows. Nimbus realizes these conditions could
occur to some degree but also feels that with the weight of that uncertainty the
results of this analysis are reasonable to use as design flows for this project.

A previous study by SEA Engineering (198O) estimated ihe prrcent of flow in each
channel,'however, a copy of that report has not been located. lt is not known how
the distribution was determined, but it is understood the report states that TSVI of the
total flow is contained within channel #1, and the remaining 25o/" is equally
distributed among the other three channels (channels #2, 3 and 4)

Nimbus estimated the distribution of flows using a ratio of available conveyance.
Survey data was collected around this diffluence to supplement existing topography.
Using this data, cross section geometries and slopes were coded into the U.S. Army
Corps of Engineers' water surface program, HEC-2 (Reference 9). This program
estimates a water surface elevation based on standard hydraulic equations. All the
information used to develop the distribution, including cross seciions, and a workmap
showing topography and cross section layout is included in the appendix.

Using the detaifed output from the HEC-2 model, a flow distribution within each
section was determined and consequently a channelcapacity. The model was refined
until producing a consistent distribution within itself (i.e. the distribution within a
cross section should be similar to the adjacent upstream and downstream section).

Split flow also occurs approximately 8,OOO feet downstream of this diffluence.
Channels #2 and 3 commingle for a distance then diverge again. The distribution of
flow between the channels was determined in a similar manner resulting in an equal
split.

Additionally, a third flow split occurs near channel #1 and Zolezzi Lane. The amount
of split flow is controlled by inadequate channel capacity upstream of Zolezzi Lane.

8
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The capacity of the channel was determined with Manning's Equation. Flows over ,this amount were diverted east alon g Zolezzi Lane towards Virginia Street. The
information used to determine these split flow estimations are also included in the
appendix.

The following table presents the 1O0-year values computed.

In order to prepare a basin design, a hydrograph was also developed during this
analysis. The total volume of runoff was calculated to be 593 acre feet with a peak
flow of 51OO cfs as noted in Table 2. The goal of the project was to reduce the peak
ffow to l OOO cfs. As illustrated in the design hydrograph shown in Figure 3, 23O acre
fdet must be stored.

5.O Prooosed Detention Basin

The analysis for the basin feasibility was developed based bn several variables
including hydraulic and hydrologic efficiencies of the sites, topographic and geologic
considerations, land value and identifiable benefits to the lower reaches of the
watershed; consideration was also given to the project's construction schedule. The
impacts of time required for permit application, review and approval from the Federal
Government and Corps of Engineers were considered as major constraints.

Because of the diversion into four less defined channels at the diffluence, which is
located in Section 30, Township 17N, Range 18E, the possible basin locations were

o
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determined to be in the area of the diffluence for maximum benefit. A location further
upstream was reviewed; however, because of the large number of recent active faultsin that area and verbal information received from Harding Lawson, further
investigation was abandoned.

Three alternative locations in Section 3O were analyzed. Alternative #1 was located
immediately upstream and generally northeast of the diffluence. The natural gradient
of the area ranged from approximately 7o/o to 12.5%. The preliminary inalysis
indicated that the total storage cbpacity of 23O acre feet would require at feast 5
individual basins in order to controlthe size of the cut slope in the storage area. This
alternative would require approximately 47 acres of land for construction of the basin
site.

Alternative #2was located atthe diffluence and incorporated the existing county park
area as well as approximately 32 additional acres to the south and east of the
diffluence. The basin would utilize a multi-level structure in order to minimize the
embankment required for the storage.

The third alternative was located north and east of the diffluence and would require
approximately 35 acres. Both the areas for Alternatives #2 and #3 have natural
slopes of approximately 60/o and will require at least 4 separate basins to
accommodate the required 23O acre feet of storage.

The targeted peak lOO-Year flow of lOOO cfs from the basin was established by
hydrograph comparison to optimize the ratio between the storage requirements and
the discharge rate. The lOOO cfs discharge and the 23O acre-feet of storage appearsto achieve the optimum bbnefit. A iOV" further reduction in discharge, to
approximately 5OO cfs total, would require a minimum of an additionals}y" of storage
or 35O + acre feet total volume. The attenuated peak ftows from the basins, for the
purposes of this study, were divided into each of the four existing downstream
channels. The diverted flow quantities were based on the percentages of the natural.
peak flow splits under existing conditions. Other discharge scenarios are possible and
can be evaluated in more in-depth studies.

Based on discussions with washoe county and review of the assessors valuations of
the properties, it appears that Alternative #3 would require the least costly right-of-
way- Alternative #2 would equal Alternative #1 for land costs in excess of 25%o more
than Alternative #3.

The estimated construction costs of each alternative were nearly equal. The
excavation required for the basins is approximately 1 million cubic yards. The Nevada
Department of Transportation has indicated if the material is suitable, it may be used
as embankment material for the freeway. Preliminary indications are that the material
can be utilized.

o
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o
The basin slopes shown on Figure 4 vary from 2:1 lhorizontal to vertical) to 3:1. lt
is assumed (prior to fuither studyl that these cut slopes will be stable. All
embankments are designed at 3:1 slopes and will have a minimum of 3 foot of
freeboard above the emergency spillway elevation.

After careful review of the preliminary information, it is Nimbus Engineers' opinion
that Alternative #3 shown on Figure 4 is the most favorable and cost effective
detention basin site. lf the project proceeds into the final design and property
acquisition stage, not only will property purchases be included in the acquisition, but
also access and drainage easements. The easements will be necessary for basin
management and accessibility and for minimal disruption of private property during the
construction as well as the operation and maintenance of the basin.

Based on the results of this analysis, a detention facility is a feasibte option for
controlling flood waters within the White's Creek basin. An approximate thifi-five
acres of right-of-way will be requiredto reduce peak 1OO-Year flows frbm 5OOO to
100O cfs. Further reduction can take place with additional area and excavation;
however, it does not appear that it would be cost effective.

As a function of the basin feasibility, NDOT has indicated that if the basin excavated
material meets their specifications it would be used in the embankment of the freeway
extension. Sampling and materials testing should be required as one of the first major
tasks, if the basin concept is adopted and approved for further design. lf the material
meets or exceeds NDOT's requirements, the cost benefit is there to further pursue the
basin concept. Depending upon the cost effectiveness of the excavation scheme, a
larger basin to further reduce flows may be appropriate to consider in final design.

The additional benefits to be realized from the construction of the basin as presented
is:

1 . Substantially reduced number and size of drainage structures required to
convey the White's Creek flows under the US 395/l-58O extension.

2. Public and private properties downstream of the basin location would be
protected from the 1OO-Year floods especially those properties adjacent
to South Virginia Street. Under existing conditicins, these properties are
potentially subject to sheet flows up to 3 feet deep.

3. The attenuated flows would substantially reduce the size of future
drainage structures across developable land between the freeway and
Steamboat Creek.

o 13
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4. The attenuated flows would protect properties along Zolezzi Lane which

are subject to flows from diversion channel #1.

5. The homes in the Homestead Lot area directly below the diffluence of
White's Creek virtually stand in the mouth of the canyon. The proposed
basin is the only practical solution to their flood hazard potential.
Withbut the basin, their probability of severe flood damage is equal to
the probability of a 25-Year event, or in some cases a less frequent
storm.

As information was developed, joint meetings were held with NDOT and Washoe
County staff. Informal meetings were also held with other interested parties including
developers (and their representatives) of properties which would benefit from the
construction and two Washoe County Commissioners. The County staff and
commissioners requested that the information be presented at a public hearing during
a regularly scheduled commission meeting and at the Citizens Advisory Board (CABl.
The decision to proceed was made with the next step in the process being the public
presentation.

A presentation of the study findings was made as an agenda item on the CAB
regufarly scheduled meeting April 22, 1993. The citizens and home owners present
at that meeting demonstrated no support for the basin. The flood potential of the area
below the diffluence did not seem to be a real threat to any of those present. The
CAB voted to oppose the project at the public hearing at the County Commissioner's
meeting. At the County Commissioner's meeting of Tuesday. April 27, 1993 the
commissioners voted to reject NDOT's offer.

Based on the public and political reception of the plan, the concept was abandoned
and the NDOT design for the US 395/t-58O extension will proceed without the benefit
of the basin alternative.

14

o

o



o
7.0 References

1. Chow, Ven Te, Ooen Channel Hvdraulics, 1g5g.

2. Federal Emergency Management Agency, Flood Insurance Studv: Washoe
Countv. Nevad?. Unincoroorated Areas, April 1gg0.

3. Federal Emergency Management Agency, Flood Insurance Rate Maos, Washoe
. County, Nevada, Panels 1463, 1464, and 15O1.

4. Kennedy/Jenks, Conceot Level Reoort. Washoe Couniv Master Ptan. Volume
I and ll, January 1991.

5. Nimbus Engineers, Feasibilitv Analvsis for Huffaker Hills Detention Facititv,
February 199O.

6. UrS. Department of Agriculture, Soil Conservation Service. Soil survev of
Washoe Countv Nevada, South Part, August 1983.

7 - U.S. Department of Agriculture, Soit conservation Service, Engineering Division,

.Urban 
Hvdroloov for Small Watersheds, Technical Release 55. June 1986.

8. U-S. Department of Agriculture. Soil Conservation Service, SCS National
Enoineerinq Handbook. Section 4. Hvdroloov, March 1gBS.

9. U.S Department of the Arrriy, Corps of Engineers Hydrologic Engineering
Center, Comouter Prooram 723-X6-LZO2A. HEC lt Water Surface Profites,
September 1988 updated June 1ggO.

1O. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering
Center, Flood Hvdrooraoh Packaoe Februarv 1981. revised JUne 1988.

+1. U.S. Department of the Army. Corps of Engineers, Sacramento District,
Floodolain Information. Southwest Foothills Streams (Evans. Thomas and
Whites Creek & Skvline Wash l: Reno, Nevada, June 1924.

12. U.S. Department of the Army, Corps of Engineers, Sacramento District,
Truckee River. California and Nevada, Hvdrolooy, February 1980.

13. U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Weather Service, NOAA Atlas 2, Precioitatiori -
Freouencv Atlas of the Western United States. Volume Vll - Nevada, 1973.

I

o

15



o
7.O References (cont.)

U.S. Department of the Interior, Geological Survey, 7.S-Minute Series
Topographic Maps, Scale 1:24,OOO, Contour Intervals 1O, 20, and 4O feet:
Mount Rose NE (1982) Steamboat (1982) Mount Rose NW (1982) Mount Rose
(19821, Nevada.

U.S. Department of the Interior, Geological Survey, 15-Minute Series
Topographic Maps, scale 1 :62,50o, contour Interval 40 feet: Mt. Rose (1g5ol
and Virginia City (19501, Nevada.

U.S. Department of Transportation, Federal Highway Administration, Office of
Engineering, Bridge Division, Hydraulic Branch, Hvdraulic Charts for the
Selection of Hiqhwav Culverts. Hvdraulic Enqineerino Circular No. 5, June
1 980.

14.

15.

16.

o 16



P.3775 322 3795retr tu ul ll:cua

-\- .\6'.\.\

\

Xg eo

;

+\

tt\\

t.tt.- 
'\ 

\ttt."tt 

\ \tt.-t.. 

\ \..'\ \
t.r,tt.. 

\t
+sF '.-..t.-_ 

\-- --- \--..]r.. 
\+ "'ii..t..'\

t H j 
-'t.::

6H=
EgS +

v, O - r.'t

1Xd2[

s-
E

q.l
f-
E

ooY
@

c\t

\\t
Kc
\so

)tB
,[

l

\
-J

ul
E,

-.!()
F-
6
F
o
m>>

Eff>6
7v
JUJ
0- uI.8,
;()

Hfr
-r l-('r
tr3

+
'+'

-
o,
!oxt\+

t
I

$;%
ul
--i

A\7

tt
I
leFO1ts/E|I-A
hJ'r2.
F=

I

v6otL=
qz

08z.
7e
O-=
OE
td
o

F
7
6

.L
/



FelJ rc ul ll:z8a VPoint 7"75 322 3735 p-4

o

IJJE
'r
-()
bo

frk> t\.'
to@5=
9ff(,F
zcn
-bY>ulLL IIIrE
qO

Hfr
-f l-
(''T
tr=

o
I
ol
:6 rl

LLI-\
8.g ->d' .l+1
elq;O

crl:tnr

8?o
drlJ

oo
ci

g
hrr

r\-/ol tl

fi r-r-J

=Uo 
-e.i E.f

+tl
olqE trsl 
=+o

or li(\ 
LO

@ I-\+
l-.

oo.{

o
c;

o
o

u?o
r";

lJ - Jelo,$poaH

oI
o)

o
lr)
+

o+
j

q
(o

o
C\
o;

lrl
i

o
+
N

.9
E
Eo

C)

(,

=
:z
=
L
o
2o

o,

(J

cll
tr
o
E
.!
IU

=

u1 - qldeg



EEo
f
o.
x
o

o

o

o



flrn':lu-luul lut |.Jl;bz Pll

Signed this JI- ou, or A p",!- ,2001.

PIi
of 'lVater Pollurion Control

FA){ NO, P, 02/14

o Permit: NEV980l8

Nevad a Division of Enviro nrnen ta I profectioEr

A[Irr[0RIzA TTON To DIS.HAR*P

In compliance with Chapter 445A of rhe Nevada Revi.sed Statutes,

University of Nevada-Reno Athletic Association
Wolf Rua Golf Course
1400 Wolf Run Road

no, Ngvada

is authorized to use treated effluegt at a faoility lbcated at- 
,,,

Wolf Run Golf Cowse
1400 Wolf Run Road
City of Reno, Washoe County, Nevada 8g5ll
Longitude: i l9o 50' W, Latitude: 39' 23,N
Township l8 N., Range 20 E., Section l9

in accordance with effluent limitations, nronitoring requirements, and other conditions set forth in patt l,
II and III hereof.

This permit shall become effective on

t{
Tlris permit *+ {l* authorization to discharge.shalr expire at midnlght, &- ",\ \\ , zoo 6

I I\WPFILES\8 WPC\PERMI TS\WOLFRUN\WOLP.PMT

Ibvcmbor30, ?000

-
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Permit #I\8Y98018
Pagc 2 of tr3

PART_[

Introduction: The Wolf Run Golf Coruse is an l8-bole coutse loceted ne4r the Field Creek Subdivision in
south Reno. The course covsrs 82 acres and is characterized by crossings of Stcamboat Dirch and Whitss

Creek. Annuai water usage for the course is estimated to be afound 390 (126.1 millioo gatlons) acre'feet

per year.

Reelaimed water is provided by the South Tnrckee. Meadorvs Water Reclamution Facility'rvhich is owned

by Washoe Counry.- This facility provides reclaimed nater that meets Category C quality (NAC 445A276)

and has totsl nifogen levels below 10 mg/l'

I.A. EtrF,LIJENTLIMITATIONS, MONTTORING REQUIREMENTS AND CONDITIONS

I.A. l. Dgring the period beginning on the dffective date of this permit, and lasting wrtil the permit

expires, the permittec is authorized to use reclairned water Ii'orn the South Truckee Meadows

Water Reclamation Facility on the Wolf Run Golf Coqrse '

I.A.2. FIow monitoring shall be recordcd at the magnetic flow metvr on the inigation delivery line

prior to reuse. Reolaimed water quality shait be in trccotdance wiihthe limits set forth in
i)ennitNEV40024 fcr the South Truokee Meadows Water Reclamation Faoility.

The discharge shall be limited aud monitoreC by the permittee as specified below:

. TABI,E I.1

PAITAMETnRS.
'. qr4L{rENI DISCHABGA

LIMITATIQNS
MOhIIT C}RING REOUIRNMEtrTTS

'ld DAy lrliru'at'
Average

'Mbhthly Mhxllriutit ' Mebsureruent
Frequoncy

Sample Type

FIow, Million.Galloria
per Month (MGIU)

.ru4n .M & Rl. Continuous FIow meter

Annusl Application
Volume (AF)

424 Lxe-Feet(A.F)

CVolume deteimined ftom
Consumptive Use Balance)2

Cumulative Flow Meter

Feqrl Coliformr (Cf'U,
MPN)

2.2 CFU
(MPN)/100 ml

23 Cru(MPN)
/100 ml

Weekly Disorete

le results to be rec from ruot nEed to provI
rl

;:
,Annusl application volume is bssed upon.l l0% of the applicorion volumg dotermined in the EMP.

Monthlyai:ptibdtion'raiiiinttreqM.rsh'riuId.bo.u.seCibs;g;:d9'i;

Ncvrmber 30, 2000 ' -

C
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o
Perrnit #NEV980t8

Page 3 of 13

I.B. EFF'I,UBNT MANAGDMENT

i,B.l. The inigation storage pond, distribution system, and ancillary facilities shall be operated in
accordsnce with the Effluent Management Plan (EMP). The EMP nrust be submiteed to this

Divislon by July 11, 2001. The EMP shall connin the infornrarion required to cornply rvith
this perrnit, It is recomrnEnded ihat the Permittee utilize "WTS-lBl General Criteria for
Proparing an Effluent Management PIan" (IIDEP ?000), as a guidance to prepare tlte EMP.

I.8.2. The permiUee shall provide a oopy of a brief, but complete and understandable, docunront

describing the possible hazards and proper hygiene of working with and around treated
waste$'ater to all grounds keepcrs and other affected personnel. Copies shall. be ineluded

in thc EMP.

I.8.3. Ifthe actual annual applicalion volunre exeeeds the calculated zurnual application limit, the

Permittce shall prepare a report which includes an eveluation of the appllcation rates in the

EMP, an explanation of conditions (overseeding, reseeding, weather oonditions, etc.) whioh

Icd to the exceedance, and any pl*ruted changes the Permittee deems necessflry, This
evaluation shall be submitted wilh the Quarterety discharge monitoring repoft (DMR).

I,8.4, The effluent inigation system and effluent storage pond sball not cause objeotionable odors

on or offthe site.

1,8.5, The irrigation systern, storage pond, and ancillaries shall be constructed and operated in
acsordance withplans approved by the Division. AU plans must be approved by tlre Division
prior ro the start of conshustion. .4ll changes to the approved plans must be approved by the

Division.

I.8.6, The ig'igation aTeas and the stor&ge pond shall be posted rvith conspicuous warning signs

clearly stating that reclairned water is utilized and to avoid contact. Anoillary equipment

used for effluent shall be oleady marked to indicate usc with effluent, Notifioation signs

slrall be placed at the First and Tenth Tee's.

I.8.7. Drinking water fountains shall be oovered dwirig effluent inigatlon.

I.B.8. Inigilion of the golf course shall be performe$ in swh a manner as to reduce standing water

to a nrinirnurn and to preventrun-offofeffluent to any creeks or diiches.

I.8.9. Tho permittee shall maintain a 2-foot minimum fresbonrd in the storage pond,

o

o Novembcr 30, 2000
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I.8.10. The Pernittee shall provide documentation to the Division that notificarion has been nade
to the local water purveyor and the looal health agency, of the Perntittee's intenr to use
effiuent at this facility. The dooumentation shall desoribe the plan for complyiug wilh the
cross-connection control requircments of the looal water purveyor. This documeniation shall
be received prior to effluent reuse as detailed in the schedule of compliance.

I.B.1l. All terms and conditions stated herein shall not supercede the requirements of the Nevada
Division of Water Resources.

GENERAL CONDITIONS

I.C.l, There shall be no disoherge of substances that would cause & violation of vrater quality
standards ofthe State of Nevada.

1.C.2, The permittee shall remit En ennual review ard serviccs fee in accordance with NAC
445A.232 starting July 1, 2001 and every year thercafter until the permit is terminated.

I.C.3. 1)re Discharge Monitoring Reports (DMIb) must be signed by &o facility's highest ranking
officer. The {irst DMR submitied u:nder this permit ntrnt inciude the written designation of,
the officEr (required by Part In A.2) as the authorized lepresenl'arive to sign the DMRs. If
the officer in responsible oharge changes, a new designation letter must be submitted. Item
I.8.3 of this penuit mustbe addressEd inthe DMRs.

SCHDDUI,E Otr' CO&TPLIANCE

l.D,I The permittee slrall implement and conply with the provisions of the following schedule of
compliance after approval by thc Administratoq including in said impiementation and
complianco, any additions or modifioations which llie Administrator may rnake in approving
the sohedule of oompliance.

a. The permittee shall achieve compliance with the effluent flow monitoring
. requirements upon issuance of the permit.

b. A final Effiuent Management Plan (EMP) shall be prepared by'a qualified
professionel and submittpd to the Division by July trI, 2001.

c. Prior to rise of treatsd efflueut, the Perrninee shall submit the oross-cormection
oontrol documentation required by part I.B.l0.

P, 05i14

o

I.C.

o
I.D.

C
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I.E. MONITORtrNG AND REPORTING

I.E,l. Samples and nreasrrements taken as required herein shall be representative of the volrune

and nature of the monitored disoharge. Analysis sball be performed by a State of Nevada
certified laboratory. Results from this lab must occornpany the Discharge Monitoring
Repod.

LE,2. Reporting

a. Annual Report

i. The fowth quarter report shall contain a plot of the date (x-anis) versus
concentration (y-axis) for each analyr*d constituent. The plot shall include
daa from the preceding five years, if available, Any data point $om the

current year that is greater than the limits in Part I.A. must be explained by
a nanative.

ii. The fourth quarter report shall demonstrate that the facility has maintaiued
compliance with the annual application volurne. If the arurual application

' volurne exceeds the limitlisted inTable [,], an evaluation shall be submitted

with the fourth quf,rter report in accordance with the requiremcnts listed in
permit corrdition I.B.3.

ii. The fourth quarter report shall contain all dato required to be collested
arurually.

b, QrlPrterly Renqrl

i. Mouitoring results obtained during the previous three (3) months shall be

summarized for eaoh month and reported quarterly on a Discharge Monitoring
Report (DMR) Form rcoeived in this offioe no later than tlre 28th day of the month

foliowing thc cnd of each quarter, The first report is due on (.hly 28, 2001). An
original signed copy ofthese, andall otherreports required herein, shall be submified

to ilre State at the followlng address:

Division of Environmenlal Protection
Bureau of Water Pollution Conuol
AflN: Compliance Coordinator - Jennifer Mctufartin
333 West Nye Lane
Carson City, Nevada 89706-0851

Novcrnbcr 30, ?000
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ii. If the monthly maxirnum volume exceeds the limit listed in Table I.l, an
evaluntion shall bc submitted with the fourth quarter repon iu ascordanoe
with the requirements lisled in permit condition I.8,3,

L8,3. Defiuitions

a. Tlre "30-da)' &verage discharge" means the total discharge during a rnouth divided
by the number of samples in llre period that the facility was disoharging. Where less
than daily sampling is rcquircd by this pernit, the 30-day average disclrarge shall be

determined by the sumrnation of all the msasuled discharges divided by the number
of samples during the period when the measurements were made.

b. The "daily maximurn" is the highest measwemont duing the nronitoring period.

c. The "30day average concenftationr', othe,rthaDfor fecal *iifor- bacteria, meansthe
arithmetio mean of memulements made druing a month. The "30-day averqge

soncenttalion" for &ca[ coliform bacteria means the geometric mean of
measuremsnts mado druing a rnonlh, The geometrio mean is ths "ns" root of the
product of I'ni' numbers, Geomcttic meellgalculations rvhgTg tlrere are non-detect

' results for fbfll,polifotm shall qge one-half the_dglection limit as thg,,y,4lue forthe
. nofbdetect rcsults.

If fewer than four measutetnents are made druing a month, the compliarlce ot
noncompliance with the 30-day average oonoentralion limitation shall not be

determined.

d. A "discrete" sample means any individual sample collected in less than i 5 minutes,

e. For flow-rate me&surernents a "conrposite" sample means rhe arithmetis mean of no
fswer than six individual'measurements taken at equal time inrervals for 24 hours,
or for the duration of disoharge, whichever is shorter.

For other than flow-rate a "comtrnsite" sample means a combination of no fcwer thau
six individual flow-weighted samples obtained at equal time intervats for 24 hours,
or for tlre dwqtion of discharge, whichevcr is shotter. Flow-weighted sanrple mearls
thar the volume of each individual sanrple shatl be proponional to the discharge flow
rste at the time of sampliug,

g. "sfu" means colony forming rutits.

C
Nowmber 30,2000
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I.8.4. Test Procedures

Testprocedwes forthe analysis ofpollutanrs shall conform to regulations (40 CFR, Part 130
published puNlant lo Section 304(h) of the Act, under which such procedures may be

required unless other proccdures are approved by the Division.

I.8.5. Reoording the Results

For each measurement or sample taken pursuant to the teguirements of this.pe.rnit, the
permittee sball record and nraintain at the faoility, the following information:

a. the exaot place, date, and time ofsampling;
b. the dates the analyses \ilere performed;
c, the person(s) who performed the analyscs;

d, the anaiyticol technigues ormethods used; and
o. the results of all required analyses.

I.8,6. Additional Mouitoring by Permittee

If the permittee monitors any pollutant at the looation(s) designated herein more frequently
than required by this permit, using approved analytical methods as specified above, the
results of sueh monitoring shall be included in the calculation and reporting of ttre valucs

' required in the Discharge Monitoring Report Form. Suoh hcreased frequency shall also be
indiceted.

I.8.7. Recorde Retention

All records and information resulting ftorn the monitoring activities required by this permit,
including all records of analyses performed and oslibration and maintenance of
insh'wnentation and recordings from continuous monitorhg instrumentation, slrall be
retained for a minimum of three (3) years, or longer if required by tlre Adminislrqtor.

LE.8. Modification of Monitoring Frequency and Sarnple $pe

Afler considering rnonitoring drta, stream flow, disoharge flow and receiving water
conditions, tlre Division, may forjus[ cause, modiff the nronitoring frequency and/or sample

type by issuing an order to the permittee.

I.8.9, All laborntory analysis couductod in accordancewith this discharge permit must htrvc
detection at or below tho pernit limltr,

Novqnbcr 30,2000
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PART IT

II.A. MANAGEMENTREQTJIRT,MENTS

II.A,l. Change in Discharg

All discharges authorized herein shall be consistent with the terms and conditioru of this
permit. The discharge of any pollutant identified in this pennit more frequently than or ar
a level in exoess of thal authotized slrall constitute aviolation of the permit. Any ancicipated
facility expansions, or treatment modifications which will result in nel, difforent, or
increased discharges of pollutants must be reported by submission of a new application or,
if such changes will uot violate the effluent linritations specified in this permit, by notice to
the permit issuing euthority of sUclr changos, Ar'1, ohanges to the pe.rmitted uoatflent faoility
must comply with Nevada Administrative Codc NAC 4454' ,283 to 445A,285. Pursuant to
NAC 445A,263, thc permit may be modified to specifo and limit any pollutants not
previously lirnited,

II.A.2. Facilities Operation

The perrnittee shall at all tirnes maintain in good working order and operate as efficiently as
possible all reatment or control facilities, collection systems or pump stationg installed or' used by the permittec to achieve conrpliance with the tenrrs and oonditions of tlris pemrit.

II.A.3. Adverce Impact

The permittee shall take all reasonsble steps to minirnize any adverse iurpact to receiviog
wqters rcsulting from'noncompliance rvith any eftluent limitations speoified inthis permit,
including suoh acceierated or additioual monitoring as necessary to determine the nature ard
impaot of the noncomplying discharge.

ILA.4. Noncompliance, Unauthorlaed Dischargg Bypassiug and UBsef

^. Any diversion, bypass, spill, ovaflowor discharge of treated or untreated westewater
from wastewater tlcannent, conveyance facilities, or holding ponds undErthe control
of the permittee is prohibited oxcept as authorized by this permit. In the event the
perunittee has knolvledge that a diversion, bypass, spill, overflow or discharge nol
authorired by this permit ls probable, ilre permittee shall notify the Division
immediately.

o

o Novembsr 30,2000
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The permittee shall notify the Division within twenty-four (24) hours of zury

diversion, bypass, spill, upset, overflow orrelease ofteated or untreated discharge

otlrer than thatwhich is authorized by the permit. A rvrittenreport shalt be submittEd

to the Administratorwithin five (5) days of diversion, bypass, spill, overflow, upset

or discharge, delailing the entire incident including:

(l) time snd datE of dischargc;
(2) exact location and estimated emount of discharge;
(3) flow path and any bodies of water which the discharge reached;
(4) ihe speoific cause ofthe discharge; and
(5) the preventive and/or aonective actions taken,

The following shall bc included as information whioh nust be reportcd within 24

hours: any unanticipated bypass which exceeds any eftluent limitation in the permit;

any ups€t wblch exceeds any effluent limitation in the permit; and violation of a
timitaiion for any toxic pollutant or any pollutant identified as the rnethod to control

a toxic pollutant.

The permittee shall report all instances of noncomplianoe not reported under Part

ILA,4.b. at the time mouitoring reports are submitted. The reporls shall oontain the

information listed in Part II.A.4.b.

An "upset" means an incident in wlrich there is unintentional and temPorary

noncompliance with the permit efflucnt Iimltations because of factors beyond the

reasonable control of the permittee. An upsct does not inplude noncompliance to the

exlent caused by operational enor, improperly designed treatrnent faoilities,

inadequate treetment faoilities, laok of preventive maintenarrce, or careless or

inrproper operation.

In selecting the oppropriate enforcement option" the Division shall consiCer whether

or noi the noncompliance was the result of an upset'

The burden of proof is on the permittee to establish lhat an upset oceulred.

In orde.r to establish that ur upset ocoutTed, the perminee must provide, in addition

to tJre infonnation required undor paragraph II.A.4.b. above, properly signed

conren'lporaneous logs or otber documentary cvidence that:

(l) The facility was st tho time being propedy operated as lequired in paragraph

ll,A.2. above; and

o
d.

e.

f.
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(2) All reasonable steps were taken to miuimize adverse impacts as lequired by

paragraph lLA.3, above.

ILA.5. Removed Substsnces

Solids, sludges, filter backwash, or other pollutants removed in the course of ffeatment or

control of iaste waters shall be disposed of in a mauler suslr as to prsvent any pollution

. from such materials from entering any navigable waters'

II.B. RESPONSIBILITIES

II.B.I, Nght of Entry

The perminee shall allow the Administrator and/or his authorized representatives, upon the

presentation of credentials :

a, to enter upon the permittee's promises where an effluent source is located or in which

any records are required to be tcept under the terms and conditions of this pcrmiq and

b. at reasonablg times, to have access to and copy any reoords required to be kept under

the terms and conditions of tlris pennit; to inspect any monitoring oquipment. or

monitoring method required in thii permif; and to perform any nea€ssary sampling

to determine compliance with this pormit or to sample any discharge.

lI.B.2. Transfer of Ownsrship or Control

In the eveut of any change in control or ownership of facilities from which the authorized

discharge emanates, the permittee shall notifo the succeeding owner or controller of the

existenc"c of this permit, by letter, a copy of which shall be fonvarded to tlre Adminisrrator'

AL,LtransferofpermitsslraubsapprovedbytheDivlsion.

ILB.3. AvailabilitY of RePorts

Except fbr data detsrminod to be confidential under NRS 4454.655, all reports prepared in

accordauce with the tefins of this permit shall be available for public iuspection at the officc

of the Division, As requirod by tire AcL effluent data shall not be considered confideniial'

Knowingty rnakiug *y futr. staternent on any such report may result in the imposition of

crlrninal penalties as provided for in NRS 445A'710'

f,iovembot 30,2000o



o

| , la/ i-l

Permit #NEV98018
Page 1l of 13

ILB.4. Furnisbing False Informatlon and Tampering with Mouitoring Deviccs

Any persol who knowingly makes any false statement, representation, or certification in any

apjlication, reoord, repo6'plan or other documenl filed or required to be maintained by the

provisions ofNRS qq-SA,.fOO w 445A,730, inclusive, or by any permit, rule, regulation or

trder issued pwsuant thereto, or who falsifies, tarnpers with or knowingly renders inaccurate

any monitoring device or method required to be_maintained under the provisions of n'RS

4454.300 to 4i5A.?30, inclusive, orby any pcrmit, nrle, regulation or order issued pursuant

thersto, is guilty of a gross misdemeanot and shall be punished by a-fine of not more than

$10,000 or'by impris6nment. This penalty is in additiorr to any other penalties, civil or

criminal, proviard pursuant to NRS 4454.300 to 445A.730, inclusivc'

Il.B.5. Penalty for Violation of Permit Couditions

Nevada Revised statutes NRS 4454,675 provides that any person. who violates a permit

condition is subject to administativc and judicial sanctions as outlined in NRS 4454'690

througlr 445A'705.

II.B.6. Pernrit Modification, Suspension or Revocation

Aftei notice and opportunity for a hearing, this permit may be modified' suspended' or

revoked in wholc ot in putt during ifs term for cause including' but not limited to' the

following:

a. violation of any terms ot conditions ofthis permit;

b. obtaining this permit by misrepresentation or failure to disolose fully all relevant

facts; or

o. a change in any condition that requires either a temporary orpennanent reduction or

eliminatiorr of the authorized discharge'

ILB.7. Toxic Pollutants

Notwidrstanding part II.B.6. above, if a toxic efl'luent standard or prohibition (including any'

schedute .i *ilpfi** specified in such eftluent standard or prohibition) is established

undcr Section loz(a) of ttre Act for a toxio pollutant which is present jn the disclrarge and

such rt*d*d o, p*iribition is more stringent than any limitationfor such pollutant in this

perrnit, tt is p.#t shall be revised or rnodificd in accordance with the toxic eflluent sta[dard

or prohibition and the permittce so notified'

Nove,nlbsr 30, 2000
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II.B.8' LiabilitY

Nothing in this permit shall be construed to preclude the institution of any legal action or

re.lieve ihu p.*ittu" from any responsibilities, liabilities, or penalties establislred prusuant

to any applioable Federal, State or local laws, regulations, or ordinances.

il.B,9. ProPertY Rigbts

The issuance of this permit does not convey any property righlst in eithsr real or personal

property, or any exolusive privileges, nor does it authorize any injury to private property oI

any iniasion of p*rrooal rights, nor any infringernent of Federal, State or local laws or

regulations-

tt.B.l0. SeverabilitY

The provisions of ttris permit are severable, and if any provisiott of this permit, or the

application of any provisions of this pormit to any ciroumstance, is held invalid, tlre

application of such provision to o0rer cirormstances, and the remainder of this pemlit, shall

not be affected therebY'

P4rRr IJI

III.A, OTHERREQUIITEMENTS

III.A' l,ReaPPlicution

If the pegnittee desires to continue to disctrarge, he shall reapply not later than 180 days

before this permit expires oo ttru application forms then in use. The Permittee shall submit

tttr t*ppii"ation fee-reguired by NAC 445A.232 with the application'

Ill.A.2.Signaturesrequiredonapplicationandrgportingform$'

a. Application and repotting forms submitted to the depanrnent must be signed by one

of the following;.

(i) A principal executivs oflicer of the corporation (of at least the level of Vice

President) or his/her authorized representative w_ho.is rosponsible for the

overall oprration of the facility frorn whioh the discharge described in the

application or rsporting foml originates;

(ii) A general Pafiner of the partnership;

November 30,2000
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b.

(iii) Ttre proprietor of the sole proprietorship; or

(iv)Aprincipalexecutiveofficer,rankingelect€do$.cj.ltorotherar'tthorized
.oriloyw of.the munioipal, state or other public facility.

Eaoh applicstion must contsin a oertification by the person signing the application

that he is familiar with the information provided, thst to the best of lris knowledge

and belief the information is oornplete and acctuate and that he has the authority to

sign and eleoutc tl're application.

cbengee to Authorization. If an authorization undor paragraph b' of this section is

no longer acouate bsctjuse a different individual or position^has responsibility for the

overall operation of rhe facility, a new authorization satisfying the requirements of

paragraph b. of tlris section must be submitted to the Division prior to oI together

with any reports, intrmution, or applications to be signed by an authorized

representativs.

o III.A.3. Storrge Pond Condilions

Ifany effluent is placed in ponds, such ponds shall be looated, operated and constructpd so

. as Io:

. a. contain with no discharge the once-in-a-lwenty-five year 24 hour storm at said

location;

b. withstand the onca-in-one'hundred year flood of said looation without plrysical

damagas to berms and other Pond structures;

c. prevent escape oftreated pffluent by leakage other than as authorized by this pernrit;

d. nrainlain freeboard at a minimum of 2 feet, unless othErwise approved by the

Division'

o |iov€rnbcr 30, 2000
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AGREEMENT FOR RECIJATMED WATER SERVICE
BY WASHOE COUNTY TO WOLF RUN GOLF COURSE

THrs AGREEMENT is entered into this _ day of March, 2ooo,by and between Golf Vision DevelopmenE , LE ("6Olf VISION,,) , aNevada limited-liability company lnd the Athletic Association ofthe University of Nevada ( rrggffi,r 1 , a Nevada ,rorr_prof itcorporation and washoe county ("cotrNTyu1, a political subd.ivisionof the state of Nevada. cor,F vrsroN and.-aAUiiI are sometimescollectively referred to herein as TTWOLF RUNu

hIHEREAS, COUNTY

WITNESSETH
is a provider of reclai_med water service;and

WI{EREAS,
(Exhibit ''An )
is situated,-

WIIEREAS,
and

AAUN is the fee title holder of the real propertyon which the Wolf Run Golf Course ("Golf touise"iand

GOLF vrsroN operates and manages the Golf course,.

- WI{EREAS, !!" p?rties desire to resor.ve a d.ispute over theconditions-applicable to wor-,F RUN for the receiviij-of reclaimed.water service from couNTy for the Golf course.
NOW, THEREFORE, THE PARTIES AGREE AS FOLLOWS:

L.0
' 1.1 COUNTy-agrees to.authorlze, on a temporary basis, theuse by woLF RUN foi irrigation of .err. corr course, throughtemporary or permanent p€rmits obt.ained from the state Ei.gineer,''of whites creek and stelmboat Ditch r"t"r. rights ownea by couNTycommencing upon execution of this Agreement.

L.2 couNTy'agrrees to provide reclaimed water servicesthrough its recraimed, water- faciliti-"" t" worJF RUN to commence assoon as woLF RUN has constructed the necessary facilities, an6obtained all neces.sary permits, to--arrow such service.
' 1-3 The_provision oi reclaimed water service as.d.escribedin 1.1 and r.2 hereinabove i;-il;J".r"1" ArEicre 3, condirions ofservice, ds set forth in ord.in"n.6-n;.'1038, Recraimed. waterordinance, and as the ordin""..-*;i';; amended from time to time.

1'4 The authorization for the use of water as described, in1-1 hereinabove is subject to GoLF vrsroN and AAUN diligentlypursuing the -obtaining-of a dischirg"-p"r*it from the NevadaDivision of Environmeirar tr;;;;Ili-"ia consrrucring rhenecessary infrastructure to utiri". ,u"1". from the couNTy,sreclaimed wat'er facilities on the coli course. The temporaryarranglement set forth in section t.t above will expire December .t
I

$
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31, 2000 and may not be renewed or further extend.ed. excepE byorder of CoUNTY's Board of Commissioners done i-n open session.
2 . O PAYI{ENT FOR SERVICES

2.1 coLF vrsroN and AAUN, joint,ry and severally, agree t,opay to couNTY t,he amount of one ltundred Fifty rhousand.($150,000.00) and no/t0o Dolrars, with intdrist thereon at the
Tatg of prime p+.us 2? pursuant E,o NRS L7 .L30, based upon a thirty(30) Year amortization schedule', payable monthly in ad.vance for aperiod of fifteen (15) years. Tha tirst paymenl shall be due onor before April L,2ooo, and subsequent payments, sha11 be 6ue onor before the. first day of each morith th-eriafter, to and.including Ap5il L, 2oLs, on which date the entire balance ofprincipal and int,erest t,hen owing shall be due. Arl paymentrsshall be made according'to the eltimated, schedule attached. heretoas Exhibit '|tB". The total balance of princip"i irra-interestowing at any Eime may be prepaid withoirt perrilty.

2.2 The interest rate sharl be adjust,ed, on .ruly 1 andJanuary 1 of.each year

2.3 COUNTY agrees Eo submit an accounting to GOLF VISION
AITD AAUN on July 1 and January J- of each year Indicating theamount due and owing couNTy, including inlerest, and. theinstallment .amounts due for E,he next 6ix mont,rr ierioa.

2.4 coLF vrsroN AwD AAUN, joiritry and severally, agree topay a late chargie gguat to 20? oi any installment, nol reEeived. by
COUNTY within ten (10) days af.Eer due dat,e.

2 -5 GOLF VfSION AliD AAUN acknowledge and agree t.hat failureto make timely pa).ment of ariy instalrmenL within-ten (10) daysafter due date, sha11 result in Eermination of all water usaqereferred to in this AgreemenE..

2-6 coLF vrsroN and AAUN, jointly and severally, agree top-ay to COUNTY within t,en (rO) days of executsion of tlris .fg.reementthe'amount of Twenty-Two Thousand rorty-seven (;22,o47.s0, and50/L00 Dollars, repiesenting an accrue& balance of sixteen
Thousand One Hundred Fifty ($16, L5o) and rro/].oO Dol1ars for d.itch
assessments and adminisE,rative'costs associaE.ed wit,h WOLF RUN,suse of Whit,es Creek and Steamboat, Dit,ch.water righE,s owneil by
couNTY through calendar year 1998 and an additional Five thoisandNine Hundred Twenty-Two (95,922.50) and SO,/LOO Dollars for such
usage in the calendar year Lggg \

2-7 coLF.vrsroN A\iD AAttN, jointly and severally, agree,
c_ommencing with any irrigati-on usage al set forth in- section 1
above-, to_.pay the Zone 1 usag,e chaige rates set forth in ArE.icle4, schedule of Rates and charg€s, set forth in ordinance No.
1038, Reclaimed waEer ordinance, and as the ordinance may be



amended from E,ime E,o time, for Ehe usage set forth in section L.l
above, and for subsequenE. usage after completion of necessaryinfrastructure, and obtainingi necessary permits, for the Goli
Course.

2-8 WOLF RUN agrees E,hat there will be no set off from t,he
. ordinance rat,e due Eo the fact that t,he infrastructure forirrigating the Golf Course with reclaimed. water trom-COtnViy,=facilities is not in p1ace.

2-9 woLF RUN agrees that water usage from WhiEes Creek andthe Steamboat Ditch will be monitored ehiough WOLF RUN, s metersand thaE records indicating usage will be miintained by COUNTy.
couNTY sha1l have contiirued access rights to the meters formoniEoring and inspect,ion purposes.

In the event t,hat woLF RUN obtains water from other sources,an addit,ional meEer shall be'installed to differentiate betweenwater'obtained from COITNTY and waEer obtained from such othersources.

2.LO WOLF Rtlit agrees that no more than 337.6 acre-feet of
Steamboat Ditch and Whites Creek water will be mad.e available by
couNTY during the 2000 carendar year. rf during the 2oooirrigation season the'reclaj.med -ystem is on liie within the Golf
.Course, then Ehe sum tot,al of SE,eamboat DiEch, Whites Creek and'rec'laimed water combined shall not exceed, 337.6 acre-fe'et ior thecalendar year 2000, unless addieional reclaimed water is securedas described in Section 4 below

3.0 SECURITY

3.L The part,ies agree that the payments required bysections 2.L, 2.3 and 2.4 run wiEh t,he land and Chat thi;
Agreement_ may be recorded Eo provide noE,ice Eo any fut,ure ownersof the Golf course property of the payment requirements.

3 -2 COITNTY ag'rees eo record a satisfaction of payment in
t,he office of county Recorder upon compretion of payments
required in Sections 2.t and 2.6 above-.

4.0 PROCEDURE FOR DETERMINING EXCESS WATER USAGE

4.1 woLF RUN water usag'e will be monieored by COIJNTY upon
connection E,o couNTY's reclaimed water facility through afacility meEer. Upon said connection, all COUMfy ditch and creekpermits wilr be withdrawn'and said sources will no longer be
available for use by the Golf Course

4.2 couNTY will provide woLF RUN with mont,hly updates on
reclaimed water usage

Jsi
50j 772 -gv-v



4-3 If usage of wat,er provided by COUNTY exceed.s 337.6 acre
feeE, in a calendar year, recLaimed watlr service will bediscontinued until such time as coiJNTy receives a complet,edapplicaEion, wiEh appropriate fees and/or offers of aedication ofwater as set forth in Ordinance No. L038, BS amended. from time toE,ime, for the overage estimated by woLF RUN to be needed. for theremainder of Ehe calendar year

4-4 rf additional usage is applied for pursuant to Sect,ion4.3 above, Ehe new total number of-lcre feet iriff U""o*" the newworJF RIJN golf course water budget for subsequent, y"-r=.
5:0 TERM This Agreement sharl remain in effect untir April J-,20Ls or unEir. the payment,s required und.er section 2.1 arecomplet,ed, whichever occurs first, after which WOLF RUN willremain obligated_to pay for arl recraimed. water ;;;g" pursuant tothe provisions of Ordinance No. t_03g.

6.0

_ 6.1 upon execution o{ tltl= Agreement, woLF RUN agrees torerease coulilty_ from any and alr claims relating to the-controversy culminat+ttg in this AgreemenE. .sp6cifica11y, andexcept as set forth herein, woLF RUN agrees to release couNTyfrom any claims rerating to the necessSry requirem"nt= forconnecting to COUNTy,s reclaimed water sysEem.

_ 6.2 upon execution of this Agreement,,. couNTy agrees Eorerease woLF RUN. from any and all claims relating tso thecont,roversy' culminat-mg in thls AgreemenE. specif ically, andexcept, as set fort,h herein, couNTy ag'rees to release woLF RUNfrom any claim- relating to any additional financial requirementsnot mentioned herein for connecting to CoUNTy,s reclairied water
sysEem.

.7.0 NOTTCE

' 7.L Notice pursuanE. to this Agreement shal1 be giiven inwriting to wo!'F RUN through GoLF vrsroN ar 14oo wolf i,un Road,,Reno, Nevada 8951L or delivered personally to GOLF VfSION officesat the Golf Course.

7 -2 Notice to COUNTY pursuant to this Agreement sha1l begiven in writing to couNTY Lhrough its utilit! oivision Manager,utility Division, water Resources Department, washoe county, -4930

El9=gy way, Reno,. Nevada g9so2-4105 or derivered personally to
COUNTY's offices at the same address

8.0 MISCELLANEOUS

^ .8-1 Enforcement. rf either party is compelred toinstiEute, prosecut.e, execute, defEnd,'or enfoice any action or



proceeding pertaining to this Agreement, the Eotal of suchexpenses, and losses, including reasonable attorneys fees,be due_ and payable Eo t,he prevairing party from thl non-prevailing party within thirty days after- such award.

8.2 Amendments. This Agreement may be amended, and mayonly be amended, by my.tual_written agreement of all parties.' Noaction by COIJNTY sha1l be deemed an amendment of thi; Agreementunless approved by mot,j-on of the Board of county commisEioners.

I - 3 Assiqnment. Except as specif ically provid.ed herein, rropafty may assign all or any parE of this AgreEmene, without trreprior writt,en consent of the other partiesl wonet,heless all.terms hereof shall be binding on the hbirs, successors, andassigns of the parties..

8-4 Waiver. No term or condit,ion of Ehis AgreemenE may bewaived, exc-ept by writ,ten consent of all parties. Forbearance orindulgence by any party, in any.regard'whitsoever, shalr noEconstitute a waiver of any term, covenant , et cond,ition.
' 8.5 severabilitv. rf any provision of this AgreemenE,'ortl" application thereof to all parties or to any ot6.er person orcj'rcumstance is found or declared invalid, void.-or uneniorceable,

t'he remaining provisions, or the application of such provisions
to t,he other parties, or to.any other person or circumstance,shal1 remain in fuIl force and effect.

8.5 Entire Aqreement. This Agreement const,itutes theentire Agreement between t,he partie- as to the matter of woLF
RUN's connection to couNTy reclaimed water'facirities forirrigaEion of the Golf course. A1l other agreements, promises,
and representat,ions with respect to t.he thi; matEer, olher Ehancontained herein, are expressly revoked, as..the parties haveprovided wiehin this Ag'reement, in writing, all Lerms and.provisions relating to the matter in contioversy.

sums,
shalL

ATTEST:

County Clerk

ATHLETIC ASSOCTATION OF
TI{E UNIVERSITY OF NEVADA

WASHOE COUNTY

By
Chairman
Board of County Commissioners

GOLF VISION DEVEIJOPMENT, LLC

(TitIe)

ByBy

(Tit le)



STATE OF NEVADA

COUNTY OF WASHOE

On this , 2OO0, personally appeared

before me, a NoEary Public in and for said County and State,

of, known to me t,o be t,he

Golf Vision Development, r,Lc, who acknowledged to me that he/she

execut,ed the foregioing instrument freely and voluntarily and for
the uses and purposes therein ment,ioned on behalf of such

organization.

STATE OF NEVADA

COUNTY OF WASHOE

NOTARY PUBLIC

)

)

ss.

day of-

ss.

day of , 2OO0,

Notary Public in and for said

, known to me to.be the

personally appeared

County. and St,ate,

)

)

On this
before me, a

, Athletric
Associat,ion of t,he universiE,y of Nevada, who acknowledged to me

that he/she executed Ehe foregoing inst.rument freely and volun-

tarily and for the uses and purposes t,herein mentioned on behalf
of such organization.

NOTARY PUBLIC
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I{AR-|6-00 l9:ll FRot/-l{c outR {775) 95d-d600 +

Wolf Run
Payment Schedule

s150,000
Settjement

T-2t8 P.03/0t F-461

Remaining

Remaining

Principal Interest . Remainingpayment Reduction portion Aafan;;'
Apr-00 $1,387.88 $1,387.8g $O.OO $14E,612.12May{O $1,387.88 $56.46 $1,331.42 Sr+A,SSi.6O,un{0

Total $4,i63.63 $t,soi.jl 52,662.3g Ei48,498.6g Batancd
Jul{O $1,387.88 $5./.4E $1,330.40 $14E,U1.21Aug4O $1,382.88 SS7.99 St.gZS.aA SraA,gAg.22Sep00 S1,387.89 $58.01 S1,SZg.SZ Stcg:gii.itoct-00 51,387.88 $ss.o4 Sr.sza.84 irqi,i6i.izNov-00 $1,3E7.88 559.57 st,sza.st stqe,eoe.toDec-00 $1,387.88 $60.10 S1'327.2a Srqa,iqi.0oJan-01 $1,387.EE $60.64 $1,327.24 Et+e,OAi.3iFeb{1 $1,387.88 $61.16 Sr,SZO.ZO $14E',0;;'.;;Mar{1 $1,3SZ8E $61.23 St.geO.rS V+l,gAZ.qiAPr-01 S1.387.88 $62.2E $1.325.60 Sf +Z,SOO.1iMay{1 $1,387.86 $62.84 Sr.Szs.o4 S147:;Jt.;;Jun{1

Totaf $t8,854.S4 $?24.78 $1S,gZg,T7 $147,T2t.g3 Batance
Jul-O1

Aug41
Sep{1
Oct41
Nov-o1
Dec{1
Jan-02'
Feb-02'
Mar{2
Apr{2
Nlayq2
Jun42

$1.387.88
$1,387.6E
sl,3g7.gg
$1,387.8S
s1,387.88
$1,387.88
$1,3E7.88
$1,387.88
$1,387.98
$1,3E7.99
s1,367.99
$1,387.88

s63.97
t&r.54
$65.12
$65.71
$66.30
$66.8s
$67.49
$68.09
$68.70
$69.32
$69.s4

$1,323.91
s1,323.33
$1,322.76
$1,3?2j7
$1.321.58
s1,320.99
$1,320.39
$1,319.79
s1,319.18
$1,318.s6
$1,317.94
$1,317.31

$147,709.96
9147,645.41
s147,580.29
5147,514.5E
s147,448.29
$147,3E1.40
$147,313.91
$147,245.92
$147,177.11
s147,107.79
$147,037.96

.29

$146,95719 Bafance

$146,996.09
$146,824.25
9146,751.77
s146,678.6s

Total $16,654.54

Jul-02 $1,387.gg
Aug-02 $1,387.8g
Sep{2 $1,382.88
Oct-02 S't,397.88

$806.64

$71.20
57t.ga
$72.48
$73.13

s15,847.90

$1,316.68
$1,316.04
$1,315.40
$1.314.75

Page 1
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UAR-j6-00 19: | | FRor,t-wc OwR (Itsl e5d-d600 +

Wotf Run
Paymenr Schedule

$150,000
Senlement

T-2f8 P.04/07 F-46t

Remaining

Remaining

Nov42 $1.382.88
Dec{2 $1,387.88
Jan{3 S1,387.88
Feb-03 $1,387.88
Mar-03 $1,387.88
Apr-03 $1,387.80
May-03 $1,387.88
Jun43 S1,367.68

$1,3'14.09
s1,313.43
s1.312.77
$1,312.09
$1,31 1.41
$1,310.73
$1,310.04
91,309.34

$146,604.96
$146,530.42
s146,455.30
$146,379.52
$146,303.05
$146,225.91
$146,148,06
$146,069.53

$73.78
$74.45
$75.11
$75.79
$76-46
$77.15
$77.U
$78.54

Total

Jul-03
Aug-03
Sep03
Oct-03
Nov-03
Dec-03
Jan-04
Feo-04
Mar-04
Apr-04

May-04
Jun-04

$16,6s4.54

s1,387.88
$1.387.88
s1,387.88
$1,387.88
$1,387.88
$1,387.98
$1,387.88
s1,387.88
$1;387.88.
$1,367.88
$1,387.88
$1,387.88

$897.76

$79.24
$79.95
s80.67
$81.39
$82.12
$82.86
$83.60
$84.35
$8s.10
$85.86
$86.63
$87.41

$1,308.64
$1,307.93
91,307.21
$1,306.49
$1,305-76
$1,305.02
$1,304.28
s1.303.53
$1,302.78
s1,302.01
$i.sor.e+

$145,990.29
s145,910.33
$145.829.67
$145,748.29
$145.666.16
$14s,583.30
$145,499.70
$145,415.36
s145,330.26
$145,244.39
$145,157.76

$15,756.78 Si46,069.S3 Balance Remaining

$1.300.47 s145.070.35
Total

Jul-04
Aug-04
Sep04
Ocr-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05

May-O5
Jun-05

$16,654.54

s1.387.88
$1,387.88
s1,387.88
s1.367.88
$1,387.88
$1,387.88
s1,387.88
$1,387.88
$1,387.E8
$1,387.98
$1.387.88

$999.19

$88.19
s88.98
$8s.78
$90.58
$91.40
$92.22
$93.04
$93.E7
$94.72
$95.56
$96.42
$97.28

s15,655.36

$1,299.69
$1.298.90
$1,299.10
$1,297.29
s1,296.48
$1,295.66
$1,294.U
$1,294.00
$1.293.16
$1,292.31
$1,291.46
$1,290.59s1,387.89

$145,070.35 Batance

$144,982.16
$144,893.17
$144,803.39
sI44.712.E1
$144,621.41
$144,s29.20
$144,436,15
$144,U2.28
s144,247.56
$144,152.00
$144,055.58
$143,958.30

Toal $16,654.54

Juf-05 $1,387.88
Aug-05 $1,gg7.88
Sep-05 51,392.89
Ocr-05 $1,3E7.68
Nov-05 $1,3E2.8E
Dec-05 $1,387.99
Jan-06 $1.387.8E

$15,542.49

$1,289.72
$1,2E8.84
$1,287.96
$1,287.06
91,286-16
s1,285.25
s1,284.33

Page 2

$1,112.05

$98.16
$9e.04
$99.92

$100.82
$101.72
$102.63
$103.55

$143,958.30 Balance

$143,860.14
s143,761.10
s143,651.18
$143,580.36
$143,456.64
s143,356.0f
$143,252.46



I'{AR-16-00 l9:ll FROl,l-$/c Dl{R (775) 9sd-d600

Feb-06 $1,387.88
Mar-06 51.387.88
Apr-06 $1,387.EE
May46 $1,387.88
Jun46 51.3E7.8E

+

Wolf Run
Payment Schedule

5150,000
Senlement

s1,283.40
s1,282.46
51,281.52
$1,280.57
s1,279.60

s143,147.98
9143,042.56
$142.936.20
$142,E2E.89
$142,720.62

T-218 P.05/0t F-461

Remaining

Remainiig

$104.48
$105.42
9106.36
$107.31
s10E.27

Totaf

Jul-06
Aug-05
Sep45
Oct-06
Nov-06
Dec-06
Jan-07
Feb-07
Mar-07
Apr-07

May-07
Jun47

s15,854.54

$1,387.t8
$1,387.89
s1,387.E9'
$1,387.88
$1,387.88
s1,3E7.8E
$1,387-88
$1,397.9E
$1,387.88
$1.387.88
$1,387.98
$1.387.88

st,z37.6E

$109.24
$110.22
$111.21

$112.21
$113.21
$114.2s
$115.25
s116.28
$117.32
s118.38
$119.44
$120.51

s15,415.E6

$1,278.63
$1.277.66
s1,276.67
$1,275.67
$1.274.67
$1,273.65
$1,272.63
s1,271.60
s1.270.55
s1,269.50
s1,268.44
s1,267.37

$142.720.62 Balance

$142,611.37
$142.501.15
$142,389.94
$142,277.73
$142,16'4'.52
$142,050.29
s141,935.04
$141,818.76
s141,701.44
s141,583.06
$141,463.63
s141,U3J2

Total

Jul{7
Aug{7
Sep07
Oct-07
Nov-07
Dee-47
Jan-08
Feb48
Mar-08
Apr-0E

May-08
Jun-0E

Total

JUhOS

Aug-08
Sep08
Oct-08
Nov{8
Dec48
Jan-09
Feb-09
Mar{9
Apr-09

$1.387.88
$1,387.89
$1,387.88
$1,387.88
$1,387.88
$1,387.88
$1,387.88
$1,387.8E
$1,387.88
s1,3E7.6E
$1,387.88

$121.59
$122.67
$123.77
s124.88
$126.00
$127.13
$12E.27

. s129.42
$130.58
$131.75
$132.93
s134.12

s1,s3.11

$135.32
$136.53
s137.76
$138.99
s140,24

$141.49
s142,76
5144.04
$145.33
s145.63

$1,266.29
51,265.20
$1,2q.10
$1,263.00
$1,261.68
$1.260.7s
$1,259,61
s1.258.46
$1,257.30
s1,256.13
$1,254.95

s18,654.54 51,377.49 515'277.O4 $141,343.,12 Balance Remaining

$16,654.54

s1,387.89
s1,387.88
s1,3g7.gg
$1.387.88
$1,3E7.E9

$1,387.98
$1,387.88
$1,387.8E
91,387.88
$1,387.98

$15,121,43

$1,2s2.s6
's1,251.35

s1,250.12
s1,248.89
s1,247,U

. $1,246.39
$1,245.12
sl,243,84
s1,242.55
s1,241,25

Page 3

$141,221.54
s141,098.86
$140,975.09
$140,850.21
$140,724.20
$140,597.07
$140,468.81
$140,339.39
$140.208.81
$140,077.06
$139,944.13

5139,810.02 Balance

$139,674.70
$139,538.16
$13s,400.41
$139,281.42
5139,121.18
$138,979.69
s138,E36,93
$138,692.89
$138,547.56
9138,400.93



I{AR-|6-00 l9: l2 FR0ll|-lfC Dl|R (7t5) 9S4-d600

May-09 51,387.88
Jun{9 $1,3E7.88

s1,239.93 $138,252.99$147.94
s149.27

+

Wolf Run
Paymenr Schedule

$1s0,000
Settlement

T-?18 P.06/07 F-d6l

Remalning

Remaining

Total S16,68t.54 91,706.30 t14,949.24 S138;i0g.zz Balance Remaining

$137,953.11
$137.801.16
$137,47 U
s137.493.15
$137,337.07
$137,179.59
s137,020.71
$136,860.40
$136,69E.65
$136,535.46
$136,370.80
s136,204.67

Juh09
Aug-09
Sep09
Oct-09
Nov-O9
Dec-09
Jan-10
Febl0
Mar-10
Apr-10
May-t0
Jun-10

$1,3E7.88
$1,387.88
$1,397.99
s1.387.88
s1,387.88
$1,397.96
s1,387.88
91,387.89
s1,367.E6
s1,387.88
s1,3E7.E8

$150.61
$151.96
$153.32
$154.69
$156.08
s157.48
$158.89
$160.31
$161.75
s163.20
$164.66
$166.13

$1,237.27
$1,23s.92
$1,234.56
$1,233.19
$1,231.80
$1.230.40
$1,228.99
s1,227.57
$1.226.13
$1,224.6E
$1,223-22
$1.221.75$1.387.88

Total

Jul-10
Aug-10
Sep-10
Ocr-10
Nov-l0
Dec-10
Jan-1 1

Fets11
Mar-11
Apr-11

May-11
Jun-1 1

Total

Jul-11
Aug-11
Sep11
Oct-l1
Nov-11
Dec-l1
Jan-12
Fets12
Mar-12
Apr-t2

May-12
Jun-12

$16,654,54

s1,387.88
s1,387.88
s1,387.E8
s1,387.98
s1,387.88
$1,387.EE
sl,3g7.gg
$1,387.88
$1,397.88
$1,387-88
s1,387.88
$1,387-Eg

s16,654.54

s1,387.88
$1,3E7.E8
$1,387.88
s1,387.6E
s1,387.88
$1,3E7.98
s1,387.98
$1,387.88
$1,387.99
$1,387.88
s1,397.88
s1,3g7.gg

s1,899.05

s167.62
$16s.12
9170,64
s172.17
s173.71
$17s.26
$176.84
s17E.42
$180.02
$1E1.63
$183.26
$184.90

s2,113.58

$186.56
$188.23
$189.s1
s191.62
s193.3s
$19s.06
$196.81
$198.57
$200.35
$202.1s
$203.96
$205.79

514,755.49

s1,220.26
$1,218.76

. s1,217.24
$1,215.71.
$1,214,17
$1,212.61
s1,211.04
s1,209.46
s1,207,E6
s1,206.25
$1,204.62
$1,202.99

314,540.96

$1,201.32
$1,199.6s
s1,197.96
$1,196.26
s1,194.55
$1,192.E1
51,191.07
s1,169.30
$1,187.52
91,185.73
s1,183.92
$1,1E2.09

S136,204.67 Balance

$136,037.05
s135,867.93
9135,697.29
$135,525.12
s135,351.41
$135,176.15
5134,999.31
$134,820.69
$134.640.88
$134,459.24
s134.275.99
$134,091.09

$134,091.09 Balance

$133,904.53
s133,716.30
9133,526.39
5133,334.77
$133,141.44
s132,946.38
$132,749.57
9132,550.99
s132,350.64
$132,14E.49
$131,944.53
$131.738.74

Page 4
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Wolf Run
Payment Schedr:le

5150,000
. Sedemenl

i-?,la ?.rJt/0i F-d6l

5131,738.74 Balance Remaining

$'131,531.11
$131,321.62
s131,110.25
s130.896.99
$130,681.62
s130,464.72
s130,245,67
s130,024.67
s 129.801.68
s129,576.69
s129.349.69
s129.120.66

o

Total

Jul-r2
Aug-12
Sep12
Ocr.12
Nov-12
D*-12
Jan-13
FeF13
Mar-13
npr-13

May-13
Jun-13

Total

Jul-13
Aug-13
Sep-r3
Oct-13
Nov-13
Dec-13
Jan-14
Feb-14
Mar-14" 
Apr-14

May-14
Jun-14

Total

Jul-14
Aug-14
Sep-14
Oct-14
Nov-14
Dec-14
Jan-15
Feb-1 5.

Mar-15

Total

sl6,654.54 52,352.35 S14,302.19

91.387.88 5207.63 $1,180.25
sl.387.88 5209.49 51.178.39
51,387.8E S211.37 $1,176.51
s1,387.88 8213.26 51,174.62
s1.387.88 $215.17 81,172.71
51 ,3E7.6E 5217 .10 51,170.78
51,387.88 $219.04 S1.16A.A3
s1,387.88 9221.01 51,166.87
s1.387.88 $222.99 $1.164.89
s1.387.88 $224.99 51,162.89
s1,387.88 . $227.0O $1,160.88
s1.387.88 5229.03 51.158,84

515,654.54 $2,618.08 314,036.46 S129,120.66 Balance Remaining

s1,3A7.88 S231.09 S1,156.79 5128,889.57
s1,387.88 5233.16 51,154.72 5128,656.42
s],3A7.88 5235.25 51,152.63 . 5128,421.17
s1,387.88 5237.35 51.150.53 9128,183.82
$1,387.88 5239.48 51,148.40 5127,944.34
s1,387.88 5241.62 '51,146.25 

9127,702.71
91,387.88 5243.79 91.144.09 S127.458.92
s1,387.88 $245.97 51,141.90 5127,212.95
5'!,367.88 5248.18 S1,139.70 $126,964.77
51.387.88 5250.40 31,137.48 5126/14.97
sl.387.88 5252.U 51,135.23 5126,461.73
$1,387.AE 5254.91 51,132.97 9126,206.82

516,654.54 52,913.84 613,740.70 5128,206.9? Balance Remaining

$1,387.98 $257.19
$1,387.89 $259.50
$1,387.89 $261.82
s1,387.88 $264.17
s1,387.88 $266.53
$1,387.88 $268.92
$1,387.88 $271.33
$1,387.88 $273.76
$ 1 ,3g7.gg $276.21

$12,490.90 $2,399.43

$1,130.69 $125,949.63
$1 ,128.39 $125,690.13
$1,126.06 $125,428.31
$1 ,1 23.71 $125,1U.15
$1 ,1 21.35 $124,897.61
$1,119.96 $124,629.69
$1,116.55 $124,357.36
$1,1 14,12 $124,083.60
$1,111.67 $123,807.39

g{0,091.47 $123,907.39
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Worksheet 1-A

CONST]MPTIYE USE REQI]IREMENT WORKSETTET:
Maximum Loading Rate Based on plant water use Requirements

- Page 1 of 3 Crop Tlpe - Bent Grass

Lu(.;: ,,,, (ET-P) ; I;r: ECw ; ECw = TDS+640
[E x (l-Lr)] (s x ECe)-ECwl

(A) Annual Evapotranspiration (ET, in/yr): ( 60 ) ( 0.8 ) =48
(Multiply by Crop Coefrcient (Kc) ifvalue is known)

(B) AnnualPrecipitation (P, idyr) :'l'38
(C) (A) - (B): 40.62 (iniyr)

(D) Salinity ofApplied Effluent (EC\r, mmhs/cm) es = (TDS, mdD +. 640: O .62
@dicatewhichmethodwas used to detemine Eiw, DirectMeasrrement orApproximation by Calculation)

(E) Salinity Tolerance ofPlant Crop @Ce, m-ho/cm) - 2

(F) 5x(E): 10 (mmho/cm)
(G) (F)-(D): Q-38 (mmho/cp)
(ID Leaching Requirement (Lr,yo, expressed as a fraction): (D) + (G): 0 . 066

(D 1 - Gr): 0. e34
(D Efficiency oflrrigation System @,Tq e4p:essed as a fraction) : 0 .75
(K) (I) x (I): 0.70

(L) (C) * (K) = Lw1";: 58 . 0 (inches/year)

Ifthe water use mte calculated_4 ('-'Ll) above is the lowest alplication volume calculated between the amual
ConstmptiveUsgl-ryrtClhisWod$heet) rydtheNitrogen-Limit (Worksheetz-A),then fill out WorksheJ
1-B to estimate the planned manimum daily flow forthe site.

o



Worksheet 1-A

coNsuMPTIllE USE REQIIIREMENT \MORKSEF,.ET:
Maximum Loading Rate Based on Ptant Water Use Requirements

Page 2 of 3 Crop Type: RYe Grass

Lw6 : @,T-P) ; Lr: ECw ; ECw = TDS-640
B x (l-Lr)l [(s x ECe)-ECw]

(A) Annual Evapotranspiration (ET, idyr): ( 60 ) ( 0.8 ) =48
(Itdultiply by Crop Coefficient (Kc) ifvalue is looum)

(B) Annual Precipitation (P, idyr) :7 '38
(C) (A) - (B): 40.62 (nlyr)

(D) Salinity of Applied Effiuent (ECw, mmhs/cm) s4 = (TDS, mdl) + 640: 0 .62
(Indioate which method was used to detemiine ECw, Direct Measrnement or Apprucimation by Calculation)

(E) Salinity Tolerance of Plant Crop (ECe, mmho/cm) - 4 . 5

(F) 5x(E): .22.5 ('"-ho/cm)
(c) (F) - (D) : 21 .88 (mmho/cm)

(ID Leaching Requirement A,Vo, expressed as a fraction): (D) * (G): 0 . 028

o l-(I{): o.971
(D Efficiency of Itrigation System @,Yq expressed as a fraction): 0.75
(K) (D x G):l)--23--
(L) (C) * (K) = LwG): 55.'7 (inches/year)

Ifthe water use rate calculated in ('L ) above is the lou'est application volume calculated between the annual
Consumptive Us9 Lryit (This Worlaheet) qgdlhe Nitrogen Limit (Worksheet 2-A), then fill out Worksheet
1-B to estimate the plannedmaximum daily flow forthe site.



Worlsheet 1-A

coNstiMpTwE usE REQITTREMENT WORKSTTEET:
Maximum Loading Rate Based on Plant'Water Use Requirements

Page 3 of 3 CropTlpe': Blue/Rye Grass blend

Lw1"y: @T-P) ; I;r: ECw ; ECw = TDS+640
[E x (l-Lr)] (5 x ECe)-ECwJ

(A) Annual Evapotranspiration @T, inlyr): ( 60 ) ( 0.8 ) =48
(Multiply by Cmp Coefficie,nt (Kc) if value is loovm)

(B) Anmual Precipitation (P, idyr): 7 ' 38

(c) (A) - (B): 4o.62 (nlvt)

(D) Salinity ofApplied Effiuent (ECw, mmhs/cm) ox = (TDS, mgn) + 640: 0 .62
(Indicate whiohmethodwas used to determine ECV, Direct Measrnement orApproximation by Calculation)

(E) Salinity Tolerance of Plant Crop @Ce, mmho/cm) - 3

(F) 5x@): 15 (mmho/cm)
(G) Cr)-fP): 1 4-38 (mmho/cm)

GD Leaching ReErirement (Lr,yo, expressed as a fraction):(D) + (G): 0. 043

G) 1-(rD: o-es7
(D Efficiency of Inigation System @,%, expressed as a fra*ion): 0 . 75
(K) (I) x (t) : 0.72

(L) (C)*(9-Lwr"r: 56.6 (inches/year)

If the water use nte calculated in ('L') above is the lowest application volgme calculated between the annual
Consumptive Us9 Lryit (Ihis Wolsheet) rydlhe Nitrogen Limit (Wort<she etz-A),then fill out Worlcsheei
1-B to estimate the planned maximum daily flow forthe site.



\ilorksheet 2-A

WAIER REQIITREMENT DESIGN WORXSsnnt,
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page 1 of 3 CropType: Bent Grass

Lw6;:ffi
(A) Total Nitrogen in Percolating Water (Cp, mdl) : 5

(B) Amual Precipitation (P, idyr) : 7 -38
(C) Annual Evapotranspiration (ET, inlyr): ( 50 ) ( 0.8 ) =48

(It{nltiply by Crop Coeffrcien{ (Kc) if value is knoum)

(D) (B) - (C) : - 4o'- 62 (inlyr)$ote: In Nevada, P is less Aai ef; therefore a negative ngmber
is correct to use in this worksheet)

(E) (A) x (D) : -203.1

(F) Crop Nitroge,n Uptake (U, lb/ac-yr) : , 450
(G) (F)x4.4: 1 ,980

(ID (E) +(G) : t ,77 6.?

G) Fraction of Applied Total Nitrogen Lost to Denitrification md Volatilization (f1 : 0 . 2
(.D 1- (f): o. B

(K) Total Nitrogen in Apptied Effluent (Cn, mg/l) : 6 ' 4

(t) (J)x(K): q.12,
(M) G) - (A): o -12

G.I) (ID * M) : Lw1,,y (inches/year) : '1 4 ,80'7 .5

Ifthe WaterUse Rate calculated in (.lf) above is the lowest application volume calculated forthe annual
Connmptive Use Lipit (Worksheet I'A) orthe Nitogen Limit (This Worlsheet), then filI out Worksheet
2-B to estimate the planned maximum daily flow forthe site.



Worksheet2-A

}YAIER REQI]IREMENT DESIGN WORKSEEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page 2 of 3 CropType: Rye Grass

Lw6y:ffi
(A) TotalNitrogen inPercolatingWater (Cp, mdl) - 5

(B) Annual Precipitation (P, idyr): 7 -38
(C) AmualEvapotranspiration@T, iir/yr): ( 50) ( 0.8)=48

(Multiply by Crop Coef,Ecient (Kc) if value is knorlm)

(D) (B) - (C) : -40 - 62 
" 

. (in/yr)(Note: InNevada, P is less tnai Bf; therefore anegative number
is corect to use in this worksheet.)

(E) (A) x @) : -203 .1

CO Crop Niuoge,n Uptake (U, lb/ac-yr) : ,, 1,8 0

(c) (\xa.a: 7e2

GD (e)+(G): 588.e

(I) Fraction of Applied Total Nitogen Lost to Denitrification and Volatilization (f1 : 0 . 2
(D 1-(I): 0.8
(K) Total Nitrogen in Applied Effluent (Cn, mg/l) - 6 ' 4

(L) (I)x(K): q-12,
(rvD G) - (A) : 0.12

(N) (II) * (M) : Lwlo; (inches/year) : '4 ,907 .5

If the WaterUse Rate calculated in (1f') above is the lowest application volume calculated forthe annual
Consumptive Us_e Lipit (Worksheet l-A)_or the Nitrogen Limit (This Worksheet), then fill out Worksheet
2-B to estimate the planned maximum daily flow for the site.



Worksheet2-A

WATER REQITTREMENT DESTGN WORKSrrnnr:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page 3 of 3 CropType: Blue/Rye Grass blend

Lv/rn): [Cp x.(P-ET)] + (Uxa.a)
(l-0xCnl-Cp

(A) Total Nitrogen in Percolating Water (Cp, men) - 5

(B) Amual Precipitation (p, idyr) : . 7 - 38
(C) Annual Evapotranspiration @T, inlyr): ( 60 ) ( 0.8 ) =48

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

(D) (B) - (C) : - 40'- 62 (inlyrXNote: In Nevada, P is less ttai Bf; therefore a negative number
rs correct to use in this worksheet.)

(E) (A) x (D) : -203.1

(F) Crop Nitrogen Uptake (U, |blac-yr): 1 B0

(G) @x4-4:'te2

(rD (E) + (G): 588. e

(I) Fraction of Applied Total Nitrogen Lost to Denitrification and Volatilization (f) : 0 .2
(D 1- (r): 0.8
(K) Total Nitogen in Applied Effluent (Cn, mg/l) : 6 ' 4

(L) (I) x (K) : _s--72_
(I\o G)-(A): o-12

(N) (r! = (M) : Lw1"y (iuches/year) : a' 9 07'.5

If the WaterUse Rate calculated in (.ID above is the lowest application volume calculated forthe annual
Consumptive Use Limit (Worksheet l-A) or the Nitrogen Limit (This Worlsheet), then filI out Worksheet
2-Bto estimate the planned manimum daily flow forthe site.



Worksheet 1-B

coNsuMpITt{E usE REQIIIREMENT WORKSHEET:
Maximum Loading Rate Based on Plant Water Use Requirements

Page 1 of 3 CtopType: Bent Gfass

Lw1";: (ET-P) ; Lr: ECw t Eh = TDS+640
[E x (l-Lr)] [(5 x ECe)-ECw]

Monthly values !o_r evapo-hanspiration alldependent 9n qe crop t)rye and regional area of the site, as well
a:s tqe c_rop coqftigient ifknown. Monthly precipitation is also regional Tftr values forET *a i ru" U,
obtained from the local extension servicg 

-literature, 
or otherreput-able 

-s_ource. 
Please see the e4pl;;;;

in the "wrs-lB: Appendix one" text for firther discussion of ciop coeffrcients.

To calculate the monthly 
"drp. 

frj !*r, perform the calcutation fo,r each month as outlined in Worlsheet l -A,
gd inpu! the ryzult in thelable below. Since this form-is crop_qp.ecific, a value of zero is acceptabir *nrti
the crop is not in season; however, use of a zero should be expliined.

MillionGals/lVlo:Lw(gin/mox l'5 lo:lzinlftx 43,560ff/acx7.48l galslff+ 1,000,000
@nter md use ihe number of acres for the crop t5pe being inigated)

MGD (Million gallonVday) : M Gallons/mo - DayVmo

Month Days/lVlo ET finlmo) P fin/mo) Lwr", (in/mo) M GalslVlo MGD
Jan 31 0.83 1.15 :o .46 0 0
Feb 28 0. 90 1 .00 -o.14 0 0
Mar 31 3.25 0.78 3.54 0.3365 0. 01 09
Apr 30 4.49 0.41 5-83 0. ss35 0.018s
May 31 6.38 0 .62 8.22 0.7816 0.0252
Jrm 30 6.25 o .44 8.31 0.7898 o .0263
Jul 31 8.15 o -27 11 .25 1 .0693 0. 0345
Aug 3l 7.33 0.23 10 .14 0 - 963s 0-0311
sep 30 5.36 0.35 7 .15 0.6798 0.0227
Oct 3l 2.56 0.42 3.06 0.2904 0.0094
Nov 30 1 .69 o.73 1 .37 0. 1 303 0. 0043
Dec 31 0.79 0.99 -0.29 0 0

Totals (idyr): 48. 00 7.39 q.q.0 Note: Tlese tdals should a

annual values calculated in
pproximate lhe
Woilsheet l-A



Lw6y: @T-P) ; Ix: ECw ; ECw = TDS:640
[E x (l-Lr)] (s x ECe)-ECwl

Monthly values &I gvapgganspiratio_n ar_e_depen{ent gn the crop type and regional area of the site, as well
a-s t4e c_ro^p coe-fficient ifknown. Monthly precipitation is also regional T[b values for ET ana p can te
obtained from the local exte,nsion service, _literature, or otherreput-able source. Please see the e*pta"iiioo
in the "wrs-18: Appendix one" text for firther discussion of crop coefficients.

To calculate the monthly udY.. foJ !*r"1, perforrm the calculation for each month as outlined in Worlaheet l-A,
qnd inpu! the qsult in the,table lelori{ Since this form_is oop-qecific, a value of zero is acceptable wnri
the crop is not in season; however, use of a zero should be expliined.

Million Gals/IvIo:Lvt9 inlmo-x -1 B gcl lzinlft x 43,560 #/acx7.48l gals/ff-r 1,000,000
@nter md use ihe number of acres for the crop qlpe being irrigated)

MGD (Million gaflonVday) : M GallonVmo + Days/mo

'Worlsheet 
1-B

coNsuMpITyE usE REQIIIRET\{ENT WORKSHTTET:
Maximum Loarling Rate Based on Plant water use Requirements

Page 2 of 3 Crop Type: RYe Grass

Month Days/lVlo ET(inlmo) P finlmo) Lw.^, (in/mo) M Gals/lVfo MGI)
Jan 3l 0.83 1.1s -o .44 0 0

Feb 28 0. 90 1 .00 -0.14 0 0

Mar 3l 3.26 0.78 3.40 lli. 5635 0.0537
Apr 30 4.49 o-41 5. 60 2.7367 0.0912
May 3I 6.38 o .62 7.90 3.8635 0 .1246
Jun 30 6.26 0 .44 7 .99 3.9038 0.1 301
Jul 3l 8.15 0.27 1 0.8i 5 - 2855 0.1 705
Aug 3l 7.33 0.23 9 -74 4 .7 623 0-1s35
sep 30 5.36 0.35 6.87 3.3505 0 .1120
Oct 3l 2.56 0.42 2.94 1.43s4 0.0463
Nov 30 1 .69 0.73 1 .32 0.6439 0.021 s
Dec 3l o.79 0.99 -0.27 0 0

Totals (idyr): 48. 00 7 .39 55.7 Note: Tfiese tdals should approximate ihe
rnnrrql yfugs calculated in Woilsheet l-A

o



'Worksheet 
1-B

CONSUMPTwE USE REQIIIREMENT WORKSHEETT
Maximum Loading Rate Based on Plant Water Use Requirements

Page 3 of 3 CropTlpe: BIue/Rye Grass blend

Lw6y: @T-P) ; Lt: ECw ; ECw = TDS+640
[E x (l-Lr)] [(5 x ECe)-ECw]

Monthlyvalues f9-r evapolranspiration qe depen{eg 9n tle crop t5ipe and regional area of the site, as well
a:s t4e clop coe_fficient if known. Monthlyprecipitation is also regional. I'fr'e values for ET a"ai rao t,
obtained from the local exte,nsion service, _literature, or otherreputible source. please 16 tne r*p1-.U""
in the 'TVTS-IB: Appendix one" text for futher discussion of crop coefficients.

To calculate the monthly udYt, frJ ?*r, perform the calculation for each month as outlined in Worlsheet I -A,
gd inpu! the qsult in the table lelori. Since this form.ig oop-_sqecific, a value of zero is accepiatii *t.ii
the crop is not in season; however, use of a zero should be explained.

Mllion GaIs/IvIo : Lv/(9 inlmo x 5 ? . 5 p : 12 inlft x 4i,,s60 fflac x 7 .4gI galslff : I ,000,000
@nter md use ihe number of acres for the crop grye being inigated)

MGD (Million gallonVday) : M GallonVmo -i DayVmo

O

Month Days/lVlo ETfin/mo) P finlmo) Lwr"t (in/mo) M Gals/I\tlo MGI)
Jan 31 0.83 1 .1s -0.45 0 0

Feb 28 0.90 1 .00 -0.14 0 0

Mar 3l 3.26 0.78 3.46 s.5835 0.1 801
Apr 30 4.49 0 .41 5 .69 9. 1 8s9 0.3062
May 3l 6.38 0 .62 8. 03 12.9683 0.41 83
Jun 30 6.26 0 .44 8.11 1 3.1 034 0.4368
Jul 31 8.1 5 0.27 1 0.98 17.7414 0.5723
Aug 31 7.33 0.23 9.89 1 s. 9853 0. s1 57
sep 30 5.36 0.35 6.98 11.2798 0.3760
Oct 3l 2.56 0 .42 2.98 4.81 81 0. 1 5s4
Nov 30 1 .69 0.73 1 .34 2.1614 0.0720
Dec 3l 0.79 0.99 -0.28 0 0

Totals (idyr): 48. 00 7.39 s6.6 Note: Tlese tc*als should approximate lhe
annual values calculated il Worksheet l-A
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AUG-10-2001 FRI 02r37 Pt{ FAX NO.

ÎE

Warhoe Countv
Deparluent of

Wgter Reaourccs
{930 EucrOrWry

Rl!o, rwggsot{tAi
:Fl!(7t954.t@
Pq$ (7/5) 95+{6t0

May3,2e0l

Depargnent of Conserva.tion and Natural Resources
Division of Environmend proteotion
Bureau of Water pollution Contoi-
333 Wesr Nye Lane
Carsoq Ciry, wtr E9706_0g51
ATTN: IoeMaez

subject: Reuse ofRecraimed \4/ater at worfRun Gorf co'rse
DearMr.lvlaez:.

The UtlliryServices Division as thew
ttresubjecirpprif ution*J-ilffi;:ff#ffilr:rtotablewaterhasreviewed

The applican, hT_:Itoled ourreguirem€nrs pertaining to cross connectioncontror. coordinated shut dou,n tests wix b"d;d;;rirequired ofrheapplicant to veriff thst no rto*r ro*tfions betrvern it Jrrrruim system and thepotablewatersystemhavebeen in"a*rt*tlymade. . 
-

our otherconcern is protection of the groundwaterand wellhead protection of thesouth rruckeeMeadows c.""ta uprovennent Districtweils. Today, most gorfcourses in washoe counry are subjeJted il;a-#;";, il, u ,.water quarirymanagemenr ptan" 
lepglring requiiemerrt *tth tr,r;i;;i ur" prrrir conditions.This is not only for &nilizei u"iio"iurire orpesticiae aud trerbicide application' and storage' Itl rhe case of \irorrnun" tte.p.6iuiffi#i, upprovar predates tbeirnplementation of that rorcti*. Ti,L"-ro-[, il;;#;il of the werrheadprotection progranr arrd a: tlT.ware. rf1y"to" we impose the following conditionupon the apprioant in conjunction *i', r.nl"ep;.;;ilil#rhe .,eInuent

management plau":

- l ' Location of tlre majntenance facilities or.storag_e of pesticides, herbicides,

",lffi|;f,fr liXfi,ffi'#f '-;.,"i;r'shaubero;;t,"J;5iautri",up;;;;;;;

, ,2- I 'Yulu, q:lir{ management pry: ,nust be developed for rhe gotf courseaddressing borh the protertionJoiiro,i"a *a,"ril;d. The pran sharr besubmitted to the De^pgtrnent of wter iesources rorruui"* rod approvar.Application rates offertirileS, p*ir*ogement and chemical appricarions shailbe included rhe pran sha' iclltibl;;,il;i;;#il;"inrs, 
schedure orsanpling and parameters for analysis,- 

--

El ScMdr
DirEctq

rofinM. Colln3
Utithy Sc*iccs

l,furngcr

Ianrrd E Ctowc,Jr.
Wrrr &croorer

rannr*4gq*
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U
Letter to Joe Maez
Permitfing of WolfRun Golf Course
May3,200l
Page2

FAX NO. P, 03t

o
' If you have any questions, please callme atg54464g,

Sincerely,

P&*J,.ru
ETS/

c; John Collins, P.E,, Manager, Utility Sewices Division
laul prphan, p.E., Senior Utility nngineer
Ron Gribble, WolfRuu GolfCourse
Nevan Kane,I{DEP

'-i.l;e'.
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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 when working with reclaimed water:

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

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

Wear rubber gloves when working on the irrigation system.

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

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

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

7. Report any problems to your superviso r thatyou feel could pose a risk.

l.

2.

a
J.

4.

5.
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Document Revision History

laezonelh 0nochtel . lrK.

August 20,2001 Original document submitted to Wolf Run GoF eourse,
Nevada Division of Environmental Protection Bureau of
Water Pollution Control and Washoe County Department of
Water Resources Utility Services Division

October 5,2OO1 Revision 1: Deleted from Appendix A were tabulated
historicalflow data for Whites Creek, water quality data from
the South Truckee Meadows Water Treatment Facility, and
the April 4, 1994 Cella Barr Associates report pretiminary
Whites Creek Basin Management Study (Second Draft).
Nitrogen and water budgets were given additionar attention in
Section f f l.A - Nitrogen and Water Budgets. Worksheets
concerning the budgets were included in Appendix E. The
communication procedure for effluent delivery to the golf
course was included in Section Ill.C - Flow Monitoing and
Com m u nication. Maintenance and inspection tasks
associated with the effluent storage reservoir were described
in Section ll.C - Surface Water. Procedures for ponded water
were described in Section lll.D - Sysfem Management.

August 5,2OO2 Revision 2: The description of "hand watering" during
daylight hours in Section lll.B - Pumps and Pipingwas
expanded to allowwatering by hydro-jet and in-ground
sprinklers provided the watering was done under supervision,
and sufficient time was allowed for water to have
substantially evapotranspirated before golfers were al lowed
back on the holes.



ALLEN BIAGGI,.Administrator

(775\ 687-4670

TDD 687-4678

Administration
FACSrmtIe bd/-565b

Water Pollution Control
Facsimile 687-4684

Mining Regulation and
Reclamation
Facsimile 684-5259

STATE OF NEVADA
KENI{Y C. GUINN

Coaemor

R. MICHAEL TURNIPSEED, Drieclor

Waste Management

Corrective Actions
Federal Facilities

Air Pollution Control'
Air Quality Planning
Water Quality Planning

Facsimile 687-6396

DEPARTMENT OF CONSERVATION AND NATUML RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
333 W. Nye Lane, Room 138

Carson City, Nevada 89706

September 4,2002

Mr. John Johnson
Pezonella Associates, Inc.
520 Edison Way
Reno, Nevada 89502

RE: Wolf Run Golf Course EMP- Amendment for Dalime Watering

Dear Mr. Johnson:

The Nevada Division of Environmental Protection has completed a review of the revisions to this
EMP for daytime watering. Based upon our review, these proposed revisions are hereby
approved.

If there are any questions on this approval, please contact me at 687-9431.

Sincerely,

N.il\ \--",.,i- { ffn'c"*r d 't.,^t
Joseph L.Maez,P.E.
Bureau of Water Pollution Control

CC: Darrell Rasner, P.E.,NDEP
Diana Silsby, NDEP
Tim Davis, Wolf Run Golf Course, 1400 Wolf Run Road, Reno, l.IV 8951I
Joe Howard, P.E., Washoe County Department of Water Resources



Pezonella
Associates, Inc.

Geotechnical&Environmental Engineers&Geofogists Tel: (173)g56-5566
520 Edison Way, Reno, Nevada 89502 fa><: illSi) 856€042

TRANSMITTAL
To: Mr. Tim Davis

Wolf Run Golf Course - 2 npies
Project #: 2281.178

Date: August 2A, ZOO2
Via: US Mail

From: John H. Johnson
Re: Effiuent Management plan, Wotf Run Gotf Course

REVISION 2
cc:1 copy Mr. Joe Maez, p.E. Nevada Division of Environmentaleach Protection, Bureau of water pollution control,

333 West Nye Lane, Room 139, Carson City, NV ggZO6
Mr. Joe Howard, p.E. washoe county Departmenf of water

Resources, Utifity Services Division, p.O. Box 11130,
Reno, NV 89520

Gentlemen:
We have made a slight revision to the above-referenced Effluent Management ptan
(EMP). fn Section lll.B - Pumps and Piping, the description of discretionary daytime
watering has been expanded to include the use of the hydro-jet and inground
sprinkfer systems. The watering must be done under superviiion, and sufficient time
after watering must be allowed for water to have substantially evapotranspirated
before golfers are allorrrcd to return to the holes. In addition, ihe new revision is
addressed to Mr. Tim Davis at Wolf Run Golf Course instead of Mr. Ron Gribble,
and a newAppendix describing the history of document revision has been added.

The attached materialwilf tum your binders of Revision 1 into Revision 2. The
large packet that includes a cover and text replaces everything betvreen the front
cover of the binder and the packet that holds Plate 1. The cover and spine replace
those on the binder itself. The Appendix H tab and Drcument Revision History go
after Appendix G and the back cover. lf you have any questions or comments, 

-
please do not hesitate to contact me.








	1791-00033.pdf
	1791-00033plan.pdf
	1791-00033plan1.PDF
	1791-00033plan2.PDF

