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Nevada Division of Environmental Protection

AUTHORIZATION TO DISCHARGE

Permit: NEV98018

In compliance with Chafter 445A of the Nevada Revised Statutes,

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

is authorized to use treated effluent at a facilitv located at

Wolf Run Golf Course
1400 Wolf Run Road
City of Reno, Washoe County, Nevada 89511

. Longitude: 119" 50' W, Latitude: 39' 23'N
Township 18 N., Range 208., Section 19

in accordance with effluent limitations, monitoring requirements, and other conditions sbt forth in Part I,.
II and III hereof.

This permit shall become effective on

This permit and the authorization to discharge shall expire at midnight, .

Signed this 

- 
day of 

-,2001.
Joseph L.Maez, P.E.
Bureau of Water Pollution Contol

'F-'

O r:\wpFrLES\Bwpc\pERMrrs\woLFRuNrwoLF.pMT

Nov'ember 30. 2000
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PART I

Introduction: The Wolf Run Golf Course is an 18-hole course located nearthe Field Creek Subdivision in
south Reno. The course covers 82 acres and is characterized by crossFgfl of Steamboat Ditch and Whites
Creek. Annual water usage for the course is estimated to be arouny'3 90X126.1million gallons) acre-feet
Per Year' 331 " I A F ps" asrv'<J', Il- - et14ttJ
Reclaimed water is provideci by the South Truckee Meadows Water RsclamationFacility which is 6wned
by Washoe County. This facility provides reclaimed water that meets Category C qualrty (NAC 445.A.276)
and has total nitrogen levels below 10 mg/l.

I.A. EF'F'LIIENT LIMITATIONS, MOMTORTNG REQUIRBMENTS AND COIIDTTIONS

I.A.l. During the period beginning on the effective date of this permit, and lasting until the permit
expires, the permiftee is authorizedto use reclaimed water from the South Truckee Meadows
Water Reclamation Facility on the Wolf Run Golf Course

l,.l.Z. Flow monitoring shall be recorded at the magnetic flow meter on the inigation delivery line
prior to reuse. Reclaimed water qualrty shall be in accordance with the limits set forth in

. Permit NEV40024 for the South Truckee Meadows Water Reclamation Facility.

The discharge shall be limited and'monitored by the permittee as specified below:

I
2.
a
J.

TABLE I.1

PARAMETERS EF'F'LUENT DISCHARGE MOMTORING REOUIREMENTS
LIMITATIONS

30 Day Annual
Average

Monthly Maximum Measurement
Frequency

Sample Type ,

Flow, Million Gallons
per Month MGM)

M&R M&R: Continuous Flow meter

Annual Application
Volurne (AF)

424 Acre-Feet (AF)
(Volume determined from

Consumptive Use Balance)2

Cumulative Flow Meter

Fecal Coliformr (CX'U,
MPr\I)

2.2 CFU
(MPN)/I00 ml

23 CFU(MPN)
/100 ml

Weekly Discrete

results to be recieved from NEV40024. Permittee does not need to orovide this data-Sample provide
'Annual application volume is based upon I l0% of the application volume determined in the EMP. .

Monthly application rates in the EMP should be used as a guide.

November 30, 2000
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I.B. EFFLUENT MANAGTNNNNT

I.8.1. The inigation storage pond, distribution system, and ancillary facilities shall be operated in
accordance with the Effluent Management Plan @MP). The EMP must be submiteed to this
Division within 90 days ofpermit issuance. The EMP shall contain the information required
to comply with this permit. It is recommended that the Permittee utilize "WTS-lB: General
Criteria for Preparing an Effluent Management Plan" OIDE" 2000), as a guidance to prepare
the EMP. . L

' I.8.2. The permittee shall provide a copy of a brief, but complete and understandable, document
dejscribing the possible hazards and proper hygiene of working with and around treated

. wastewater to all grounds keepers and other affected personnel. Copies shall be included
. in the EMP.

I.B.3. If the actual annual"application volume exceeds the calculated annual application limit, the
Permittee shall prepare a report which includes an evaluation of the application rates in the
EMP, an explanation of conditions (overseeding, reseeding, weather conditions, etc.) which., led to the exceedance, and any planned changes the Permittee deems necessary. This

. evaluation shall be submitted with the quarterely discharge monitoring report (DMR).

I.8.4. The effluent irrigationsystem and.effluent storage pond shall not cause objectionable odors
on or offthe site.

I.B.5. The irrigation syster4, storage pond, and ancillaries shall be constructed and operated in
accordance with plans approved by the Division. All plans must be approved by the Division
prior to the start of ionstruction. All changes to the approved plans must be approved by the
Division.

I.8.6. The inigation areas and the storage pond shall be posted with conspicuous warning signs

. clearly stating that reclaimed water is utilized and to avoid contact. Ancillary equipment
used for effluent shall be clearly marked to indicate usei with effluent. Notification signs
shall be placed at the First and Tenth Tee's.

I.B.7. Drinking water fountains shail be covered during effluent irrigation.

I.8.8. Inigation of the golf course shall be performed in such a manner as to reduce standing water
o a minimuin and to prevent run-offof effluent to any creeks or ditches.

I.B.9. The permittee shall maintain a2-footminimum freeboard in the storage pond.

November 30, 2000
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I.B.l0. The Permittee Shall provide documentation to the Division that notification has been made

. to the local water purveyor zurd,the local health agency, of the Permittee's intent to use
effluent at this facility. The documentation shall describe the plan for complying with the

. , cross-connection contol requirements ofthe local waterpurveyor. This documentation 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 supbrcede the requirements of the Nevada
Division of Water Resources.

GENERAL CONDITIONS

I.C.l. There shall be no discharge of substances that would cause a violation of water quality
standards of the State ofNevada.

I.C.2. The permittee shall remit an annual review and services fee in accordance'with NAC
445A.232 starting July 1, 2001 and every year thereafter until the permit is terminated.

I.C.3. The Discharge Monitoring Reports (DMRs) must be signed by the facility's highest ranking
officer. The first DMR submitted under this perfnit must include the written designation of
the officer (required by Part III A.2) as the authoriZed representative to sign the DMRs. If
the officer in responsible charge changes, a new designation letter must be submitted. Item
I.B.3 of this permit must be addressed in the DMRs.

SCHEDTTLE OF COMPLIANCE

I.D.l The permittee shall implement and comply with the provisions of the following schedule of
compliance after approval by the Administrator, including in said implementation and
compliance, any additions or modifications which the Administator qay make in approving
the schedule of compliance.

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

'b. A final Effluent Management Plan (EMP) shall be prepared by a qualified
professional and submitted to ttre Division within (90 days of permit issuance/date).

c. Prior to use of treated effluent, the Permittee shall submit the cross-conhection

. control documentation required by part I.B.10.

I.C.

November 30,2000
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I.E. MOMTORING A}[D REPORTING

I.E.l. Samples and measurements taken as required herein shall be representative of the volume
and nature of the monitored discharge. Analysis shall be performed by a State of Nevada
certified laboratory. Results from this lab must accompany the Discharge Monitoring

. , Report.

I.E.2. Reporting

a. Annual Report

i. The fourth quarter report shall contain a plot of the date (x-axis) versus
concentration (y-axis) for each analyzed constituent. The plot shall include: r datb from the freceding five years, if available. Any daia point from the
current year that is greater than the limits in Part I.A. must be explained by
a narrative

. ii. The fourth quarter report shall demonstate that the facility has'maintained
compliance with the annual application volume. If.the annual application
volume exceeds the limit listed in Table I.1, an evaluation shall be submitted
with the fourth quarter report in accordance with the requirements listed in

. permit condition I.B.3.

ii. The fourth quarter report shall contain all data required to be collected
annually.

b. Quarterly Repo4

i. Monitoring results obtained during the previous three (3) months shall be
summarized for each morith and reported quarterly on a Discharge Monitoring
Report (DMR) Form received in this office no later than the 28th day of ttre month
following the end of each quarter. The first report is due on (July 28. 2001). An
original signed copy of these, and all other reports required herein, shall be submitted
to the State at the following address:

Division of Environmental Protection
Bureau of Water Pollution Control
ATTN: Compliance Coordinator - Jennifer McMartin
333 West Nye Lane
Carson City, Nevada 89706-0851

November 30,2000.
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ii. If the monthly maximum volume exceeds the limit listed in Table I.1, an.

evaluation shall be submitted with the fourth quarter report in accordance
with the requirements listed in permit condition I.8.3.

Definitions

a. The "30-day average discharge" rheans thti total discharge during a month divided
by the number of samples in the period that the facility was discharging. Where less

r than daily sampling is required by this perrnit, the 30-diy average discharge shall be
'determined by the summation of all the measured discharges divided by the number
of samples during the period when the measurements were made.

The "daily maximum" is the highest measurement during the monitoring period.

.The "30-day average concentation", other than for fecal coliform bacteri4 means the
arithmbtic mean of measurements made during a month. ,The "30-day average
concentration" for fecal coliform bacteria . means the geometric mean 'of

measurements made during a month. The geometric mean is the "nth" root of the
produci of "n" numbers. Geometric mean calculations where there are non-detect
results for fecal coliform shall use one-half the detection limit as the value for the

If fer,ier than four measurements are made during a month, the compliance or
noncompliance with the 30-day average concentration limitation shall not be
determined. :'

A "discrete" sample means any individual sample collected in less than 15 minutes.

For flow-rate measurements a "composite" sample means the arithmetic mean of no
fewer than six individual measurements taken at equal time intervals for 24 hours,

lor for the duration of discharge, whichever is shorter.

For other than flow-rate a "composite" sample means a combination of no fewer than
six individual flow-weighted samples obtained at equal time intervals for 24 hours,
or forthe duration of discharge, whichever is shorter. Flow-weighted sample means
that the volume of each individual sample shall be proportional to the discharge flow
rate at the time of sampling.

"cfil" means colony forming units.-

d.

e.

o

November 30,2000
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I.8.4. Test Procedures

Testprocedures forthe analysis ofpollutants shall conformtoregulations (40 CFR, Part 136)
published pursuant to Section 304(h) of the Act, under which such procedures may be
required unless other procedures are approved by the Division.

I.E.5. Recording the Result

For each measurement or sample taken pursuant to the requirements of this permit, the
permittee shall record and maintain at the facility, the following inforination:

the exact place, date, and time of sampling;
the dates the analyses were performed;
the person(s) who performed the analyses;
the analytical techniques or methods used; and
the results of all required analyses.

I.E.6. Additional Monitoring by Permittee

If the permittee monitors any pollutant at the location(s) designated herein more frequently
than required by this permit, using approved analytical methods as specified above, the

' results of such monitoring shall be included in the calculation and reporting of the values

. required in the Discharge Monitoring Report Form. Such increased frequency shall also be
indicated.

I.8.7. Records Retention

All records and information resulting from the monitoring activities required by this permit,
including all records of analyses performed and calibration and maintenance of

' instrumentation and recordings from continuous monitoring instrumentation, shall be
retained for a minimum of three (3) years, or longer if required by the Administrator.

I.E.8. Modification of Monitoring Frequency and Sample Type

After considering monitoring data, stream flow, discharge flow and receiving water
conditioni, the Division, may forjust cause, modify the monitoring frequency and/or sample
type by issuing an order to the permittee.

I.E.9. All laboratory analysis conducted in accordance with this discharge permit must have
detection at or below the permit limits.

November 30, 2000
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PART II

II.A. MANAGEMENT REQUIREMENTS

II.A.1. Change in Discharge

All discharges authorized herein shall be consistent with the terms and conditions of this
' permit. The discharge of any pollutant identified in this permit more frequently ihan or at

a leVel in excess of that authorized shall constitute a violation of the permit. Any anticipated
facility expansions, or treatment modifications which will result in new, different, or- increased discharges of pollutants must be reported by submission of a new application or,
if such chaqgs5 will not violate the effluent limitations.specified in this permit, by notice to
the permit issuing authority of such changes. Any changes to the permitted treatrnent facility
must comply with Nevada Administrative Code NAC 445A.283 to 445A.285. Pursuant to
NAC 445A.263, the permit may be modified to'speciff and limit any pollutants not
previously limited.

Il.A.2. F acilities Operation

The permittee shall at all times maintain in good working order and operate as efficiently as

, possible all treatment or control facilities, collection systems or pump stations installed or' I 'used by the permittee to achieve compliance with the terms and conditions of this permit.

II.A.3. Adverse Impact

The permittee shall take all reasonable steps to minimize any adverse impact to receiving
, waters resulting from noncompliairce with any effluent limitations specified in this permit,
' including such accelerated or additional'moniforing as necessarry to determine the nature and. 

impact of the noncomplying discharge.

, II.A.4. Noncompliance, Unauthorized Discharge, Bypassing and Upset

a. Any diversion, bypass, spill, overflow or discharge of teated or unheated wastewater
from wastewater teatnent, conveyance facilities, or holding ponds under the control
of the permittee is prohibited except as authorized by this permit. In the event'the
permittee has knowledge that a diversion, bypass, spill, overflow or discharge not
authorized by this permit is probable, the permittee shall notiff the Division
immediately.

November 30, 2000
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The permittee shall notify the Division within trventy-four (24) hours of any
diversion, bypass, spill, upset, overflow or release oftreated or untreated discharge
other than that which is authorized by the fermit. A written report shall be submitted
to the Administrator within five (5) days of diversion, bypass, spill, overflow, upset
or discharge, detailing the entire incident including:

.r
(l) 'time and date of discharge; \
@ exact location and estimated amount of discharge;
(3) flow path and any bodies of water which thedischarge reached;
(4) the specific;cause of the discharge; and
(5) the preventive and/or corrective actions taken.

The following shall be included as information which must be reported within 24
hours: any unanticipated bypass which exceeds any effluent limitation in the permit;
any upset which exceeds any effluent limitation in the permit; and violation of a
limitation for any toxic pollutant or any pollutant identified as the method to control
a toxic pollutant.

The permittee shall report all instances of noncompliance not reported under Part
II.A.4.b. at the time monitoring reports are submitted. The reports shall contain the
information listed in Part II.A.4.b.

An "upset" means an incident in which there is unintentional and temporary
noncompliance with the permit effluent limitations because of factors beyond the
reasonable iontrol of.the permittee. An upset does not include ncincompliance to the
extent 

'caused 
by operational error, improperly dbsigned treatrnent facilities,

inadequate treatrnent facilities, lack of preventive maintenance, or careless or
irnproper operation.

In selecting the appropriate enforcement option, the Division shall consider whether
or not the noncompliance was the result of an upset

The burden of proof is on the permittee to establish that an upset occurred.

In order to establish that an upset occurred, the permittee must provide, in addition
to the information required under paragraph II.A.4.b. above, properly signed
contemporaneous logs or other documentary evidence thdt:

(l) The facility was at the time being prope$y operated as required in paragraph
II.A.2. above: and

November 30,2000
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(2) All reasonable steps were taken to minimize adverse impacts as required by
paragraph II.A.3. above.

II.A.5. Removed Substances

' Solids, sludges, filter backwash, or other ilollutants removed in the 
"o*r" of treatment or

control of waste waters shall be disposed of in a manner such as to prevent any pollution' from such materials from entering any navigable waters.

II.B. RESPONSIBILITIES

II.B.I. Right of Entry i
The permittee shall allow the Administator and/or his authorized representatives, upon the
presentation of credentials:

to enteruponthe permittee's premises where an effluent source is located or in which
any records are required to be kep under the terms and conditions of ihis permit; and

at reasonable times, to have access to and copy any records required io be kept under
the terms and conditions of this permit; to inspect any monitoring equipment or
monitoring method required in this permit; and to perform any necessary sampling
to determine compliance with this permit or to sample any discharge.

II.B.2. Transfer of Ownership or Control

In the event of any change in control or ownership of facilities from which the authorized. 
discharge emanates, the permittee shall notiff the succeeding owner or controller of the
existence ofthis permit, by letter, a copy of which shall be forwarded to the Adririnistrator.
ALL transfer of permits shall be approved by the Division.

\

II'B'3' 

;il,I:":u.:,ll:d to be conndentiar under NRS 44sA .ees, utrreports prepared in
accordairce with the terms of this permit shall be available for public inspection at the office
ofthe Division. As reqriired by the Act, effluent data shall not b. considered confidential.
Knowingly making any false statement on any such report may result in the imposition of
criminal penalties as provided for inNRS 4454.710.

\

November 30,2000
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II.B.4. Furnishing X'alse fnformation and Tampering with Monitoring I)evices

Any person who knowingly makes any false statement, representation, or certification in any
application, record, report, plan or other document filed or required to be m'aintained by.the
provisions ofNRS 445A.300 to 445A.730, includive, or by any permit, rule, regulation or
ordei issued pursuant thereto, or who falsifies, tampers with or tnowingty renders inaccurate
any monitoring device or method required to be maintained under the provisions of NRS
445A.300 to 445A.730, inclusive,'or by any permit, rule, regulation or order issued pursuant
therelo, is guilty of a gross misdemeanor and shall be punished by a fine of not more than
$10,000 or by imprisonment. This penalty is in addition to any other penalties, civil or
criminal, provided pursuant to NRS 445A.300 to 445A.730, inclusive

II.B.5. Penalty for Violation of Permit Conditions

Nevada Revised Statutes NRS 4454.675 provides that any person who violates a permit
condition is subject to administrative and judicial sanctions as outlined in NRS 445A.690
through 445A.705.

II.8.6. Permit Modification, Suspension or Revocation

After notice and opportunity for a hearing, this permit may be modified, suspended, or
revoked in whole or in part during its term fo1 cause including, but not limited to, the
following:

' a. violationof any terms or conditions of this permit;

b. obtaining this permit by misrepresentation or failure to disclose fully all relevant
facts; or

c. a change in any condition that requires either a temporary or permanent reduction or

.elimination of the authorized discharge.

II.B.7. Toxic Pollutants

Notwithstanding Part II.8.6. above, if a toxic effluent standard or prohibition (including any
schedule of compliance specified in such effluent standard or prohibition) is established' under Section 307(a) of the Act for a toxic pollutant which is present in the discharge and
such standard or prohibitiori is.more stringent than any limitation for such pollutant in this

, permit, this permit shall 6e revised or modified in accordance with the toxic effluent standard

November 30, 2000
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II.B.8. Liabilitv

Nothing in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant
to any applicable Federal, State or local laws, regulations, or ordinances.

II.B.9. Property Rights 
l

The issuance of this permit does not convey any property rights, in either real or personal
property, or any exclusive privileges, nor does it authorize any injury to private property or
any invasion of personal rights, nor any infringement of Federal, State or local laws or
regulations

II.B. I 0. Severability 
.

The provisions of this permit.are severable, and if any provision of this permit, or the
application of any provisions of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the remainder of this permit, shall
not be affected thereby.

PART III

III.A. OTHERREQUIREMENTS

III.A. l.Reapplication

If the permittee desires to continue to discharge, he shall reapply not later than 180 days
before this permit expires on the application forms then in use. The Permittee shall submit
the reapplication fee required by NAC 445A.232 with the application

III.A.2. Signatures required on application and reporting forms.

a. 
f;;frijiff^iltlenortins 

forms submitted to the department must be signed by one

(i)' A principal executive officer of the corporation (of at least the level of Vice
President) or his/her authorized representative who is responsible for the
overall operation of the facility from which the discharge described in the '

application or reporting form originates;

(iD A general partner of the partnership;

November 30, 2000
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(iii) The,proprietor of the sole proprietorship; br

(iv) A principal executive offrtcer, ranking elected offrcial or other authorized
. employee of the municipal, state or other public facility. :

Each application must contain a certifrcation by the person signing the application
that he is familiar with the information provided, that to the best of his knowledge
and belief the information is complete and accurate and that he has the authority to
sign and execute the application.

Changes to Authorization. If an authorization under paragraph b. of this section is
no longer accurate because a different individual or position has responsibility for the
overall operation of the facility, a new authorization satisffing the requirements of
paragraph b. of this section must be submitted to the Division prior to or together
with any reports, information, or applications to be signed by an authorized
representative.

l

III.A.3. Storage Pond Conditions

If any effluent is placed in ponds, such ponds shall be located, operated and constructed so
as to:

coritain with no discharge the once-in-a-twenty-five year 24 how storm at said
location;

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

.

prevent escape of teated effluent by leakage other than as authorized by this permit;

maintiin freeboard at a minimum of 2 feet, unless otherwise approved by the
Division.

c.

d.

November 30, 2000
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Permittee:

Permit Numl.e.: NEV98018

Description of Discharge :

'-t

Ooeration Description :

The Wolf Run
Whites Creek
consists of
82 acres.

FACT SIIEET
(pursuanttoNAc MsA.236) R ECE IVED

Use of reclaimed'water for irrigation
water meets Category C
to be supplied by the South Truckee

Iocation: 1400 Wolf Run

' Latitude: .' 39o 23' N
. Longitude: 119o 50'W .

' Golf Course is located in
Parlaray

University of Nevada-Reno Athletic Association FEB 2 7 2001

DEprHffi[?E8fl,!il**,

\

'la

: and Arrow Creek

ion with reclaimed water. The course
covering a total area of approximately

rate at the course is 390 acre-feet (126 million
usage month ft July, wlth an average monthly demand of 26
$eation will occur frommid- March to mid: October.

a'list of the parameters to be monitored in the effluent from this

laimed water quality data is supplied by the south Truckee Meadows water
Rcclamation Facility owned by Washoe County. This facility is permitted under
NEV40024. Permit limits and historical averages:ue:

Parameter

CBOD
TSS
Fecal Coliform:
TKN-N
Nitrate-N

ry+ttrutt
30 mg/l
30
2.2 mpntlCflml
No Limit
No Limit

'Historical 
veragg'

4mgll
5 mg/l
2 mpn/100m1
2.0 mgll
2.0mgll

3
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Reqeiviqg Water Characteristics:

The application of reclaimed water shall be conducted to reduce the potential of
discharge to surface waters and ground waters. Depth to ground water is
approximately 150 feet.

Procedures for Public Comment:

The.Notice of the Division,s intent to i
discharge to the surface water of
eontained within the permit, is

.publication. The notice is being:
. . Anyone wishing to comment on can do

,

ia
of
tosent

to

for a

o

. period of 30 days following the ication of the AII.
. The comment leriod can

by the applicant,
Administrator or

request must be filed
of the person filing the
. Any public hearing '

hist be conducted in the geographical
area the Administrator deterrrined to

be conducted to accordance with NAC
the Adminishator may be appealed to the

to NRS 4r',5[.605.

g

comments must be received by !:00
.be'extended at the discretion of

A public hearing on the
any affected State, any
any interested agenby

. within the comment
request and the
determined by
area of the

, !e appropriffi{All1
445A. 2,.3 8 friBie final

I.A.1. - This part of the permit includes the limitation and monitoring
lequirements for the discharge.

t
Pory - 3r {o* quantrty in the permit is based upon the water requirement
deterrrined for the'course irrigation. The annual volume of water.applied is given
a limit of 424 acre-feet. Monthly maximum limits are based upon tne rnonuy
water requirement determined in the water budget with a IO% eiceedance factoi.

Reclaimed water will be applied in a manner to minimize ponoing and prevent nrn-
offfrom the site. Irrigation after a significant rainfall event wil-not be conducted.
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Fact Sheet

NEV98018
Daoa ?.

TorAL susPEI\DED soLIDs- The limit of 30 mg/l is met by NEV400Z

BODS - The limit of 30 mg/l is met by NEV40024

IECAL COLEORM- The limit of 2.2fl00 ml is met by NEV

pH - The limit of 6 to 9 S.U. is mer by NEV40024

effluent management plant @Mp).
of nitrogen entering the subsurface.

theofpart
the i

as

..
Prepared by: . Joseph Maez

i : /up data/rratrp oll/p ermits/wolf/wolf. fct

o



PUBLIC NOTICE
OF PROPOSED ACTION

RECEIVED
FEB 2 7 2001

oeprUfifrorE8#tilrrrr*

The Administrator, Division of Environmental Protection, Carson City, Nevada is issuing the' following notice of proposed action under the Nevada Revised Statutes.

The Administrator has received a complete application tor a water pollution contiol discharge
permit (NEV98018) from the following applicant

University of Nevada - Reno Athletic Association
. Wotf Run Golf Club

1400 Wolf Run Road

. Reno, Neyad3 gg511

seeking authorization to reuse reclaimed water for gotf course irrigation at an 18-hole golf
course located at

Longitude: 1]9_. !_0'WLatitude: 39" 23'N

The applicant operates the Wolf Run Golf Club, located in south Reno, between Zollezilane
and Arrow Creek Parkway. The course is 18-holes, covering approximately 82 acres. The
reclaimed water that will be used for irrigation is going to be supplied from ihe Washoe County
South Truckee Meadows Water Reclamation Facility- Reclaimed water qual1y will meet
secondary trbatment standards and a fecal coliform limitof 2.2mpn/100m1.

The permit for this facility wilt include sampling requirementg to assure maintenance of the
ground water quality gdals for Nevada and management tasks to control run-off of pollutants
to surface waters (\ffhites Creek). The permit will be issued for a five (5) year period.

. On the basis of preliminary review.of the requirements of the Nevada Revised Statutes (NRS)
as amended, and implementing regulations, the Administrator proposes to issue a permit to
discharge, subject to certain effluent limitations and special conditions.

Persons wishing to comment upon or object to the proposed determinations by the
Administrator regarding permit issuance or request a hearing pursuant to the Nevada
Administrative Code, Water Pollution Control should submit their comments or requedt, in
writing, within thirty (30) days of publication of the public notice by either in person or by mail
to:

Department of Conservation and Natural Resources
Division of Environmental protection

Bureau of Water pollution Control'333 
West Nye Lane

Carson City, Nevada 89706-0951
ATTN: Joe Maez
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The request must be filed within the comment period and must indicate the interest of the
person filing the request and the reasons why a hearing is warranted. Ail comments or
objections received by April 3,2001will be considered in the formulation of finat
determinations regarding the application, lf written comments indicate a significant degree of
public interest in the proposed permit, the Administrator shall hold a public hearing. A public
notice of such hearing will be issued not less than thirty (30) days prior to the heaiing date.

lf no hearing is held and the determinations of the Administrator are substantially changed
from the tentative determinations, the Administrator will give public notice of theievised . .

determinations. Additional, comments and objections will be considered at that time.

The application, proposed permit, comments received, and other information are on file and
may be copied or copies may be obtained by writing to the above address or by calling Mr.
Joe Maez, Bureau of Water Pollution Control at (775) 6874670 ext. 3151. .

Please bring the foregoing notice to the attention of all persons whom you know would be
interested in this matter.

a
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IVashoe County
Department of

Water Resources
4930 EnergyWay

Fcno, t.IV 895024106
Tel: (75) 954460

Fax: (775) 9544610

Ed Schrnid
Director

John M. Collins
Utiliry Services

Manager

Leonard E. Crowe, Jr.
Water Resources

Planning Manager
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WaterResources

May 3, 2001

Department of Conservation and Natural Resources
Division of Environmental Protection
Bureau of Water Pollution Control
333 WestNye Lane
Carson City, NV 89706-0851
ATTN: Joe Maez

Subject: Reuse of Reclaimed Water at WotfRun Golf Course

DearMr. Maez:

The Utility Services Division as the water purveyor of potable water has reviewed
the subject application and has the following comments: 

(

The applicant has satisfied our requirements pertaining io ,ro., connection
control. Coordinated shut down tests will be periodically required of the
applicant to verify that no cross conneciions between the reclaim system and the
potable water system have been inadvertently made.

Our other concern is protection of the groundwater and wellhead protection of the
South Truckee Meadows General Improvement Dishict wells. Today, most golf
courses in Washoe County are subjected to a requirement for a "water quality
management plan" reporting requirement with the special use permit'conditions.
This is not only for fertilizer, but inclusive ofpesticide and herbicide application
and storage. In the case of Wolf Run, the special use permit approval predates the
implementation of that condition. Therefore, for the benefit of the wellhead
protection program and as the water purveyor, we impose the following condition
upon the applicant in conjunction with NDEP's approval of the "effluent
management plan":

1. Location of the maintenance facilities or storage of pesticides, herbicides,
solvents, fertilizers or similar materials shall be located outside the capture zone
of any existing or planned well.

2. A "water quality management plan" must be developed for'the golf course
addressing both the protections of ground and surface waters. The plan shall be
submitted to the Department of water Resources for review and approval.
Application rates of fertilizers, pest management and chemical applications shall
be included. The plan shall identify location of monitoring points, schedule of
sampling and parameters for analysis.
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Lett'er to Joe Maez
Permitting of Wolf Run Golf Course
May 3,2001
Page2

If you have any questions, please call me at954-4649.

Sincerely,

P\1"*J,ru
E. Terri Svetich, P.E.
Licensed Engineer

effiP
c: John Collins, P.E., Manager, Utility Services Division

Paul Orphan, P.E., Senior Utility Engrneer
Ron Gribble, WolfRun Golf Course
NevanKane,NDEP
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DEPT. ilFwAren nrsouncEs

of Environmental Protection

Permit NEV98018

In compliance with chapter 445Aof the Nevada Revised statutes,

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

' Reno, Nevada

is authorized to use teated bffluent at a facility located at ..

Wolf Run Golf Cburse
1400 WolfRunRoad
City of Reno, Washoe County, Nevada g9511
? .r I .. 

^^Longitude: I 19' 50' W, Latitude: 39o 23'N
Township 18 N., Range 2}E.,Section 19

:

in accordance with effluent limitations,^monitoring reguirements, and other conditions set forth in part I,.
II and III hereof.

Joseph L.Maez. P.E. -

Bureau of Water Pollution Control

I :\WPFIL.ES\BWPC\PERMITS\WOLFRUMWOLF.pIdT

. November30,2000
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Page 2 ofl3

''t'

PART I

fntroduction: The WolfRun Golf Cotuse is an l8-hole course locatednearthe Field Creek Subdivision in '
south Reno. The course covers 82 acres and is characterized by crossings of Steamboat Ditch *j Wnit",
Creek. Alnual water us€e for the course is estimated to be around ZSO gZe I million gallons) uqrr-fJ
per year.

Reclaimed water is provided by the South Truckee Meadows Water Reclamation.Facility which is owned
by Washoe County. This facility provides reclaimed water that meets Category C quaity qNaC M5A.276)'and 

has total nitrogen levels below l0 mg/I. . "*ry..

I.A. EFFLTIENT LIMITATIONS, MOMTORING REQUIREMENTS AI{D COI\DITIONS
i

I.A.l . D*irrg the period beginning on the effective date of this pennit, and lasting until the permit
expires, the permittee is abthorized io use reclaimed water from the South Truckee Meadows' ' . water Reclamation Facility onthe wolfRun Golf course . ,,.

I.A-2. Flow monitorin-g shaltbe recorded at the magnetic flow meter on the inigation delivery line
prior to reuse. Reclaimed water quallty shall be in accordance with tne nmits set forttr in

.' Permit NEV40024 for ihe South Truckee Meadows Water Reclamation Facility..'.'.
The dis.charge shall be limited and^ monitored by the permittee as specified below:

.. , . TABLE I.1 '

'Annual application volume is based upon I l0% of the application volrrme determined in the EMp. .

Monthly application rates in the EMp should be used as a guide.

November 30, 20(X)

.l

2.

3.

PARAMETER$ EFF'LUENT DISCIIARGE
LINIITATIONS

MOMTORING REOI]IREMENTS

30 Day Annual
Average

'MonthlyMaximum
Measurement

X'requency,
Sample Type r

F'Iow, Million Gallonb
per Month (MGM)

M&R M&Rf Continuous Flowmgter

Annual Application
Volume (AF')

424 Aqe-Feet (AF)
(Volume determined from

Consumptive Use Balance)2

Curnulative Flow Mgter

Fecal Coliformr (CFU,
MPr9

2.2 CFV
(MPN)/100 ml

23 CFU(MPN)
/100 ml

Weeklf Discrete

Sample results to be recieved from
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I.B. ETFTTIENT IT,IANAGEMENT

I.8.1. The irrigatiol:lofgg p_ond, dishibution system, and ancillary facilities shall be operated in' 
. accordancewiththeEffluentManagementPlan@MP). TheEMPmustbesubmiteedto this
Division witlin 

?9 
auYt ofpermit iJsuance. The EMP shall contain the information required

to comply with this permit. It is rdcommended that the Permittee utilize "WTS-IB: General
Criteria for Preparing an Effluent ManagementFhn" (NDEP 2000), as a guidance to prepare
the EMP. 

\.

.I.8.2, The pgrmittee shall provide a copy of a brief but complete and undeistandable, document
describing the possible hazards and proper hygiene of working with and around treated
wastewater to all grounds keepers and other affected personnel. Copies shall be included. in the EMP..

I.B.3. If the actual annualepplication volume exceeds the calculated annual application limit, the
Permittee shall prepaxe a report which inclddes an evaluation of the application rates in the
EMP, an explanation of conditions (overseedirg, reseeding, weather .onditioos, etc.) whicha led to the exceedance, and any planned'chanles the Permittee deems necessary. This

. evaluation shall be submitted wifi the quarterJly air"tt*g" -o"itori"g report (Dir{R)

I.8.4. The efluent inigatiol system and effluent storage pond shall not cause objectionable odors

I.B.5. The irrigation systen, storage pond, and ancillaries shall be constructed and operated in
accordance with plans approved by the Division. All plans must be approved by the Division '
tjolp the start,of ionstuction. All changes tg the approvedpl-t *u"t be approved by the

. ulvlslon. 
!

I.B.6. The irrigation areas and the storage pond shall be posted with conspicuous warning signs'
clearly stating that reclaimed water is utilized and to avoid contact- Ancilliry equiprhint
used for effluent shall be clearly marked to indicate usd with effluent. Notidcation signs
shal be placed at the First and'ienth Tee's. ' '- 

- ' I ---

I.B.7. Drinking water fountains shall be covered during effluent irrigation.

I.B.8. **** of the golf course shall be performed in sudh a manner as to reduce standing water
to a minimum and to prevtint run-offof efluent to any creeks or ditches.

,.:..
I.8.9. The permittee shall maintain a2-footminimum freeboard inthe storage pond.

. Novembcr30,20fi)
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I.B.l0. The Pemrittee Shall provide documentation to the Division that notification has been made
. to the local water purveyor and. the local health agencyr of tne Permittee's intent to use
effluent at this facility. The documentation shall describe the plan for complying with the

' ' . cross-connection contol requirements ofthe local waterfurveyor. This documentation shall
be received prior to effluent reuse as detailed in the schedule-of comilliance.

:

I.B.l l. All terms and conditions stated herein shall not supbrcede the requirements of the Nevada 
' 

,

Division of Water Resources. ..

I.C. GEI\TERAL CONDITIqNS .

I.C.l. There shall be no discharge of substances that would cause a violation of water quality
: standards ofthe State ofNevada. :

.'I.C.z. The permittee shall remit an annual review and services fee in accordance wittr NAC
445A.232 starting JuIy 1, 2001 and every.year thereafter until the permit is terminat'ed.

I.C.3. The Discharge Monitoring Reports (DMRs) must be ,ignea by the facility'; highest ranking
. officer. The first DMR.submitted under this perfnit mlst include the written disignation of

the officer (required by Part III A.2) as the airthoriZed representative to sign ttre btym5. f
I.B.3 of this permit must be addressed in the DMRS.

:

I.D. SCryDT]LEOI'COMPLIANCE .. 
. 

,:

I.D.l Thepermittee shall implement and comply withtheprovisions of the following schedule of
, compliance'after approval by the Administator, including in said imptemintation and

compliance, any additions or modifications which thq Adminishator may make in approving
the schedule of compliance.

. a' 
ffi*r*"r,lfll,ffin;:T,,1ffi:e 

with the,effiuent now monirorins :

A final Effluent Managerhent Plan @Mp) shall. be prepared by a qualified
professional and submitted to the Division within (90 days oflermit issuance/date).

Prior to use of treated eflluent, the Permittee shall submit the cross-conhection
contol documentation required by part I.B.10.

'b.

o
November 3Q 2000
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o
I.E. MOMTORING AT\D REPORTING

'I.E.1. Salnples and measurements taken as required herein shall be representative of the volume
and nature of the monitored discharge. Analysis shall be performed by a State ofNevada
certified laboratory. Results from this lab must accompany the Discharge Monitoring . '

. Keport. !. . ,./

I.8.2. Reporting

Annual Report

i. The fourth quarter report shil contain a plot of the date (x-aris) versus
concentation (y-a"ris) for each analyzedconstituent. The plot shali include
data from the preceding five years, if available. Any data point from the
current year that is greater than the limits in paxt I.A. must be explained by' a narrative.

.j.,

b.

ii. The fourttr quarter report shall-demonstate that the facility has maintained
compliance with the annual application volume. If the annual application
volume exceeds the limit listed in Table I.1, an evaluation shall be submitted' withlhe fourth quarter report in accordance with the requirements listed in'
permit condition I.8.3.

ii. The fourth quarter report shall contain all data required to b: collected
?nnually

Ouarterly Repo4 '

i. Monitoring results obtained during the previous three (3) months shall be
summarized for each month and reported quarterly on a Discharge Monitbiing
Report (DtvR) Form received in this office no later than the 28th day df the month
following the..end of each quarter. The first r.eport is due on (luly ig. zoot). An
original signed copy ofthese, and all otherreports required herein, shall be submitted
to the State at the following address:

Division of Environmental Protection
Bureau'of Water Pollution Conhol
ATTN: Compliance Coordinator - Jennifer McMadn
333 WestNye Lane
Carson Citn Nevada 89706-0851

November 30,2fiD.

o
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ii. If the monthly morimurr volume exceeds the limit listed in Table I.l, an.

ilil11tT;H*;ili,H11T#;"f#"lg:renortinaccordance

I.E.3. Definitions 
' '

.:
. . ,, \-/a. The "30-day average discharge" rheens the total discharge during a month divided

by the number of samples in the period that the facility ivas discharging. Where less. t . than daily sampling is required by this permit, the 30-diy average discharge shall be
determined by the summation of all the measured discharges aiviaea bV d. number
of samples during the period yhen the meastirements were made. 

'

The "9uily macimum" is the highest measurement diring the monitgring period.

'The "30-day uut*gi concenhatiod', other than for fecal colifonn bacteria" means the
arithmbtic mean of measurements made during a month. The "30-day average
concenhation" for . fecal coliform bacteria . ineans the geometic mean "of
measurements niade during a month. The geomehic mean is the "nft" root of the
product of "n" numbers. Gao.ttti".t* r"l.ulutionr *h.r* th.r" * non-d"Jr.t

non-deteot results.

If fewer than four measurements
noncompliance with the 30-day
detemrined.

A "discrete" sample means any individual sarnple collected in less than 15 minutes.

For flow-rate measuremenfs a "composite'; sample means'the arithmetic mean of no
fewer than six individuat measurements taken at equal time intervals for 24 hdus,
1or for the duration of discharge, whichever is shorter.

i:
For other than flow-rate a "comp,ositel' sample meatrs a combination of no fewer than
six individual flow-weighted samples obtained at equal time intervals for24 hours,
or for the duration of discharge, whichever is shorter. Flow-weighted semFle mq?ns
that the volume of edch individual sample shall be proportional to the discharge flow
rate at the t'me ef sampling.

are made during'a month, the compliance 0r
average concentration limitation shall not be

d.

'o

Novembcr30,2000

"cfu" means colony forming units.
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I.E.4. .TestProcedures

Testprocedures forthe analysis ofpollutants shall conformto regulations (40 CF& part 136)
published pursuant to Section 304(h) of the Ac! under which srich procedures iu1 iL
required unless other procedures are approved by the Division.

tt

I.E.5.. Recording the Results

For each measurement or sample taken pursuant to the requirements of this permit, the
permiuee shall record andmaintain a! the facility, the following information:

.a. the exact place, date, and time of sampling;

C. . . the person(s) who performed the analyses;
d. ' . the analytical techniques or methods used; and
'e. the results of all rdquired analyses.

:

I.E.6. Additional Monitoring by Permittee

If the permittg: monitors any pollutant at the location(s) designatbd herein more frequently
than required by this permit, using approved analytical methods as specified above, the
results of such monitoring shall be included in the calculation and reporting of the values

fqxired in the Discharge Monitoring Report Form. Such increased frequency shall also be
indicated.

1.8.3. Records Retention : '-

:

. ' All records and information resulting from the monitoring activities required by this permit,
including all records of analyses peifbrmed and calibration and maintenance of' instrumentation and recordings from continuous monitoring initrumentation, shall be
retained for a minimum of tbree (3) yeirb,.or longer if required by tlie Administator.

I

I.E.8. Modilication of Monitoring X'requency and Sampte Type
..

. After considering monitoring datq shearn flow, discharge flow and receiving water
conditionri, the Divisioq may forjust cause, modiff the moniioring frequency and/oisample
tlpe by issuing an order to the permittee. 

.

I.8.9. All laboratory analysis conducted in accordance.with this discharge permit must have. detection at or below the permit limits.

Novembcr30,2flX)
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PART II

rr.A. r\{ANAGEMENT REQUTREMENTS

II.A.I. Change in Discharge .

All discharges authorized herein shall be cbnsistent with the tenns and conditions of this
permit. The discharge of any iollutant identified in this permit more frequently than or at

. a level in excess of that authorized shall constitute a violation of the permit. Any anticipated
facility expansions,'or treatrnent modifications which will result in'new, ditrerent, or
inffeased discharges of pollutants must be reported by submission of a new application or,
if such changes will not violate the effluent limitations.specified in this permi! by notice to
the permit issuing authority of sugh char-rges. Any changes to the permittid treatulnt facility
must comply with Nevada Administrative Code NAC 445A.28i to 445A.2g5. pursu:jnt to
NAC 445A.263, the permit may be modified to'speciff and limit any pollutants'not
previously limited.

II.A.2. Facilities Operation 
:

The permittee shall at all times maintain in good working order and operate as'efficiently as

. possible all teatment or contol facilities, collection systems or pum.p stations installed or
'used by the permittee to achieve compliance withthe i.*r ana conaitions bf this permit.

..i. '.'
II.A.3. Adverse Impact ' .-

The permittee shall take all reasonable steps to minimize any adverse impact to receiving
waters resulting from noncompliance with any effluent limitations specifiid in this permit,
including such accelerated or additional monitlring as necessaiy to ditennine the nature and
impact of the noncomplying discharge.

tr.A.4. Noncompliance, unauthorized Discharge, Bypassing and upse-t

a. Any diversion, blpass, spill, ovbrflow or discharge ofteated or unftbated wastewater
. from wastewater teahen! conveyance facilities, or holding ponds under the contol

of the permittee is prohibited except as authorized by this permit. In the event the
permittee has knowledge that adiversion, blpass, spill, overflow br discharge not
authorized by this pennit is probable,. the permittee shall notiff the Division' immediately. ' !

Novcmber30 2000
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The permittee shall notiff the Division within twenty-four (24) hours bf any
diversiorq bypass, spill, upset, overflow,or release oftreated or untreated discharge
other than that which is authorized by the fermit. A written report shall be submitted
to the Adminishator within five (5) days of diversion, bypass, spill, overflow, upset
or discharge, detailing the entire incident including: 

- - -

. ; - 1.' (1) 'time and date of discharge; :

@ exact location and estimated amount of discharge;
(3) ' flowpath and iny bodies of waterwhichthedischarge reached;(4) the specific cause ofthe discharge; and. i5i m. pi"'"ir;;dil;;;;'" actions takeir.

The following shall be included as information which must be reported within 24 .

hours: any unanticipated blpass which exceeds any efluent limitation in the permit;
any upset which exceeds any effluent limitation.in the permit; and violation of a
limitation for any toxic pollutant o.r any pollutant identified as the method to cohtol
a toxic pollutant. :

d. The permittee shall report all instances of noncompliance not reported under pan
tr.A.4.b. at the time monitoring reports are submitted. The reports shall contain the
information listed in part II.A.+.U.

e. ' An "upset" means an incident in which there is unintentional anil temporary
. noncompliance with the permit effluent limitations becausr oizutotr U.i"-;J tnlt taasonable iontol of'the permittee. An upset does not include ncincompliance to the

, :xtent caused by operational error, improperly dbsigned freatment facilities,
inadequate teatnent facilities, lack of preventive maintenance, or careless or
irnproper operation. .

t' f. In selecting ttre appropriate enforcement optiorl the Division shall consider whether
or not the noncompliance was the result of an upset.

pset occurred.

In order to establish that an upset occurred, the permittee must provide, in addition
to .the. information required under p*ugrupl-ilh.;ove, properly signed
coirtemporaneous logs or other docurnentaryividence that

(l) 3: lqiltty was at the time being properly operated as required in paragraph
tr.A.2. above; and ,

Novembcr3Q 2fiX)

b.
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taken t9 
Tin9ize 

adverse impacts as required bv

II.A.5. Removed Substances. . . .' .

Solids, sludges, filter backrvash, or other pollutants r"-ouri in th; course of teatnnent or
control of waste waters shall be disposed of in a m'anner such as to prevent any pollution' " from such materials from entering any navigable waters.

II.B. RESPONSIBILITIES

II.B.1. Righl of Entry

The pemrittee shail allow the Adminisfrator and/or his authorized representatiu.r, opoo th"
presentation of credentials :

a. to enter upon the permittee's premises where an efluent source is located or in which
any records are required to be kept under the terms and conditions of ihis permit; and

,,

b. at reasonable times, to.have access to and copy any records required to be kept under
the terms and conditions of this permit; to inspect -y -ooitoring equipment or

. monitoring method required in this permit; and to perform any necessary iampling
to deteqrrne 

lomlliance 
withthis 

lermrt 
or to sampte any.discharee. 

.

.'
II.B.2. Transfer bf Ownership or Control . 

.

In the event of any change in contol or ownership of facilities from which the authorized
discharge emanates, the permittee shall notifi th, ,orr..ding owner or confooller of the
existence ofthis pennit" by letter, a copy of which shall be forwarded to the Addinishator.
ALL tansfer of permits shall be approved by the DMsion.

tr.B.3. Availability of Reports

' Except for data determined to be confidential under NRS 445L.66l,all reports prepared in
accordairce withthe terms of this permit shall be available forpublic inspeJtion ut G ofifice
ofthe Division. As reqriired by the Ac! effluent data shSll oot b. considered confidential.
Knowingly making any false statement on.any such report may result in the imFosition of
criminal penalties as provided for inNRS 445A-710..\

November30,2fi)0
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II.B.4. Furnishing False Iiformation and Tamperingwith Monitoring Devices

. fu{ person who knowingly makes any false statemen! representation 'or certification in any
application" tl.td, repor! plan or other document.filed oi reqdired to be mlaintained by the
provisions ofNRS 445A.300 to 445A.730, incluiive, or by any permit, rule, regulation or. order issued pursuant thereto, or who falsifies, tamperswith;t 6;*i"gly reniers-inaccurate' 
any monitoring device or method required to be maintained under thaprovisions of NRS
4454.300 to 445A.730, inclusive,'or by any penni! rule, regulatioo o, ord.. issued pursuant

' - F:Iq]9, is guilty of a gross misdemeanor -d rhutl be punished by a fine of not more than
$10,000 or by imprisonment. This penalty is in addition to any other penalties;;tr1;
criminal,providedpursrrantloNRS445A.300toM5A.l30,inc1usive.

1

tr.B.s. Penalty for Violation of Permit Conditions

' 
Nevada Revised Statutes NRS 445A.67f provides that any person who violaks a permit
condition is subject to adminishative and judicial sanctions as outlined in NRS qqiA,.eg:O

: through 445A.7O5.

II.8-6. Permil Modification, Suspension or Revocation
.. 1

After notice and opportunity for'a hearing, this permit may be modified, suspendld, o,' . revoked in whole.or + part during its term for cause including, but not limited to, the
. following:

..
1..' a. violationof any terms or conditions ofthis pgrmit;

b. obtaining this permit by misrepresentation or failue to disclose fully all relevant
facts; or

;.-
' c. . a change in any condition that requires either a tempoiary or pennanent reductio| or

.elimination of the authorized discharge. . 
r

II.B.7. Toxic Pollutants - ' 
'

Notwithstanding Part II.B.6. above, if atoxic effluent standard orprohibition (including any
schedule of compliance specified in such effluent standard or prohibition) is estaUtisnei' under Section 307(a) of thq Act for a toxic pollutant which is present in th; discharge and
such standard or prohibitiori is. more stingent th1n -y limitation for such pollutantt this
permi! this permit shall 6e revised or mo,lified in accordance with the toxic effluent standaxd

. : 
ot prohibition and the nermitt;e so notified. 

. : 
- 

, 
,

November 30,20fi)
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PART III

. II.B.8. Liability

Nothing in this permit shall be construed to preclude the institution of any legal action or
relie.ve the germittee from any responsibilities, liabilities, or penalties esta|nshed pursuant

a-.' i - r

II.B.9. Property Rights

:.
The issuance of this permit does not convey any properly tights, in either real or personal
property, br any exclusive privileges, nor dols it uutnoti"r u"i ioju.v to private p6r*y ;' any invasion of personal rights, nor any infringement of flaerat, State or loial laws or
regulations.

II.B.10. Severability

The provisions of this permit are severable, and if any provision of this permit, or the
application of any provisions of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the. regrainder of this permit, shall
not be affected thoeby. : . . .

IU.A. OTIIER REQIIIREMENTS
. i 

' ' ., 
:

III.A. l.Reapplication'
.. ,: .

If the permittee desires to continue to discharge, he shall reapply not later than 180 days
bpfore this permit exp{es on the application forms then in *.. fn" Permittee shall submit
the reapplication fee required by NAC 445{.23zwith the application

;

s
trI.A.2. signatures.required on application and reporting forms. .. ,

a. Applicatiil and.renorting forms submitted to the depqhent must be signed by one
ofthe following:

A principal executive officer of the corporation (of at least the level of Vice
President) or his/her authorized representative who is responsible for the
overall operation of t!. facility from which the discharge described in the '

application or reporting form originates;

A general parbrer ofthe parhrership t

I

(r)

November3O,2fiX)
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. ". . If any effluent is placed
as to:

b. withstand the once-in-qne-hundred year flood of said location without physical' '.'-'''wrLurr.luu urs.urn,s-ur-ung-trunqfeo yeaX UOOO OI SafC lOCanOn WfthOUt phVSiCal .-".,
'_----._damages to berms and other pond stuctures; .. : -: .' .

: . . $- ,

prevent escape ofteated effluent by leakage other than as authorized by this permit; " .

'd. maintain freeboard at a minimum of 2 fee! unless otherwise approved by the 
-

Division. '
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PUBLIC NOTICE
OF PROPOSED ACTION

RECEIVED
FEB 2 7 2001

orpr.Hf?fi1ffi#J[lYuncEs

The Administrator, Division of Environmental Protection, Carson City, Nevada is issuing the
following notice of proposed action under the Nevada Revised Statutes.

The Administrator has received a complete application for a water pollution control discharge
permit (NEV98018) from the following appticant

University of Nevada - Renci Athletic Association

#,"J,[:i]ffllRH.
Reno, Nevadagg5ll

seeking authorization to reuse reclaimed water for golf course irrigation at an 1B-hole golf
course located it

i:ffiJH:''$t8',w

The applicant operates the Wolf Run Golf Club, located in south Reno, between Zollezilane
and Arrow Creek Parkway. The course is 18-holes, covering approximately 82 acres. The
reclaimed water that will be used for irrigation is going to be supplied from ihe Washoe County
South Truckee Meadows Water Reclamation Facility. Reclbimed water quality wi1 meet
secondary tbatment standards and a fecal coliform limit of 2.2 mpnt1ggmt.

The permit for this facility will include sampling requirementq to assure maintenance of the
ground water quality gdals for Nevada and management tasks to control run-off of po[utants
to surface waters (Whites Creek). The permit will be issued for a five (5) year period.

. On the basis of preliminary review.of the requirements of the Nevada Revised Statutes (NRS)
as amended, and implementing regulations, the Administrator proposes to issue a permit to
discharge, subject to certain effluent limitations and special conditions.

Persons wishing to comment upon or object to the proposed determinations by the
Administrator regarding permit issuance or request a hearing pursuant to the Nevada
Administrative Code, Water Pollution Control shoutd submit their comments or requedt, in
writing, within thirty (30) days of publication of the public notice by either in person or by mait
to:

Department of Conservation and Natural Resources
Division of Environmental protection

Bureau of Water Pollution Control
333 West Nye Lane

Carson City, Nevada 89706-0851
ATTN: Joe Maez

o
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The request must be filed within the comment period and must indicate the interest otthe
person filing the request and the reasons why a hearing is warranted. Alt comments or
objections received by April 3,.2001wi!| be considered in the formutation of finat
determinations regarding the application, lf written comments indicate a significant degree of
public interest in the proposed permit, the Administrator shall hold a public hearing. Alublic
notice of such hearing will be issued not less than thirty (30) days prior to the heaiing date.

lf no hearing is held and the determinations of the Administrator are subitantially changed
from the tentative determinations, the Administrator will give public notice of the revised .

determinations. Additional. comments and objections will be considered at that time.

The application, proposed permit, comments received, and other information are on file and
may be copied or copies may be obtained by writing to the above address or by calling Mr.
Joe Maez, Bureau of water Pollution Control at(z7s) 6g146z0 ext. 31s1. .

Please bring the foregoing notice to the attention of all persons whom you know would be
interested in this matter.
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Use of reclaimed'water for irrigation aq,thq Wol Course. Reclaimed
water meets Category C (NAC445A276, water is
to be supplied by the South Truckee Facility.

Location: 1400 Wolf Run

39" 23'N
L19" 50'W

Golf Course is located in
Parkway

The Wolf Run with.surface water from
Whites Creek with reclaimed water. The course
consists of , covering a total area of approximately
82 acres. Creek travgrsing through the course area.

a list of the parameters to be monitored in the effluent from this

(via influent flow meter)

laimed water quality data is supplied by the South Truckee Meadows Water
Reclamation Facility owned by Washoe County. This facility is permitted under
NEV40024. Permit limits and historical averages are:

NEVADA DIVISION OF EIWIRONMENTAL PROTB&ffi&ffiE8ft$TI,"'
FACT SHEET

(pursuant to NAC 445A.236)

University of Nevada-Reno Athletic Association

NEV98018

Permiftee:

Permit Numberi

Descrintion of Discharse:

Operation Description:

o

Parameter

CBOD
TSS

Fecal Coliform:
TKN-N
Nitrate-N

Permit Limits

30 mg/l
30
2.2 mpn/100m1
No Limit
No Limit

Historical Averase

4mgll
5 mg/l
2 mpn/100m1
2.OmgA
2.Omgll
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Fact Sheet
NEV98018
Page2

Receiving Water Characteristics:

Procedures for Public Comment:

The application of reclaimed water shall be conducted to reduce the potential of
discharge to surface waters and ground waters. Depth to ground water is
approximately 150 feet.

The "Notice of the Division's intent to
discharge to the surface water of
contained within the permit, is
publication. The notice is being
Anyone wishing to comment on

inte agency; ional Administrator or

ra
of
to

pe on our
can do ln wn

the facility to
the condit

ist.
sent
to

for a
. All.period of 30 days following the of ication of the

comments must be received by 5:00 April . The comment period can
be extended at the discretion of the

A public hearing on the
any affected State, any

by the applicant,

o
any interested agency group request must be filed
within the comment and ind of the person filing the
request and the rranted. Any public hearing
determined by be conducted in the geographical

area the Administrator determined to
be conducted to accordance with NAC

the Administrator may be appealed to the
to NRS 445A.605.

the tentative determination to issue the proposed peimit.

rt I.A.1. - This part of the permit includes the limitation and morutormg
requirements for the discharge.

FLOW - The flow quantity in the p"rmii is based upon the water requirement
determined for the-course irrigation. The annual volume of water.applied is given
a limit of 424 acre-feet. Monthly maximum limits are based upon the monthly
water requirement determined in the water budget lOVo exceedance factor.

Reclaimed water will be applied in a manner to minimize ponding and prevent run-
off from ttre site. .Irrigation after a significant rainfall event will not be conducted.

o

area of the

445A.
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' Fact Sheet

NEV98018
Page 3

TOTAL SUSPENDED SOLIDS- The limit of 30 mg/l is met by NEV40024

BODs - The limit of 30 mg/l is met by NEV40024

FECAL COLIFORM- The limit oti.ZttOOml is met by NEV

pH - The limit of 6 to 9 S.U. is met by NEV40024

NITROGEN- A nitrogen budget wil
effluent management plant (EMP).
of nitrogen entering the subsurface.

theofpart
the i

aseach'
elp to

Prepared by: Joseph Maez
February 2001

i : /wpdata/watrpoll/permits/wolf/wolf . fct
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Geotechnical & E nvi ron m ental Engi neers & Geologists 520 EDISON WAY . RENO, NEVADA 89Fffi : [#I3i3:3iI3

June 23, 2000
Job No. 2281.17-B

Golf Vision
14OO Wolf Run Road
Reno, Nevada 89511

Aftn: Mr. Ron Gribble

N evad a G ro u ndwater Di sch a rg e
Permit Application and Attachments
Wolf Run Golf Course
1400 Wolf Run Road
Reno, Nevada

Please find attached a Nevada Groundwater Discharge Permit Apptication for the use of
treated efffuent for irrigation at the Wolf Run Golf Course. In addition lo the.Appticafion, this
packet includes attachments concerning site-specific issues raised during the investigaiion
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.

o

Respectfully,

PEZONELLA ASSOCIATES. I NC.

'o
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EFFLUENT DISCHARGE REPORT TO ACGOMPANY

N EUADA G RO U N DWATER DISCHARG E PERMIT APPUCATIO N

WOLF RUN GOLF COURSE

RENO, NEVADA

Prepared For

Golf Vision
1400 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-B

John H.

o
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l. lntroduction:

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 Geological 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 Genozoic 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
occuned 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.
Water for 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 cunently in operation on Arrowcreek Parkuay, a few
hundred yards southeast of the golf course. The use of reclaimed water for irrigation is
addressed in the Nevada Administrative Code (NAC) 4454.275to 4454.280 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
MSA.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 cap;illaris);18 acres of rye grass (Lolium perenne\, and 59.5 acres of a
blue grass (Poa prafensis) and rye grass blend. Approximately 4,500 feet of White's Creek
ffows 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. \A/hite's Creek crosses
the Steamboat Ditch through a corrugated steel culvert near the center of the golf course. A

ro



Fezonelh 0zocicltel . lrx.
Wolf Run Golf Course
Nevada G ro undwater Di scharge Permit Application
June 23, 2000 - Page 2

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. 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 Groundwatgr 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 September 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 100-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
lo protect their underground drinking water sources. The basic idea of wellhead protection is
to reduce the risk of ground water contamination by managing potentialsources 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 inigation pond near the crossing of
\A/hite'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 Zolezi Lane,
approximately 500 feet east of the 11th green. Well STMGID #2 ts located approximately
2,000 feet south of Zolezzi Lane, and approximately 600 feet east of the 1$n 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 investigatioh, that agency was
contacted concerning possible WHPA issues arising from the proposed use of treated

'o
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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 WGDWR indicating
approximate 2-year,S-year, and 10-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 afso include approximately 150 residential lots and 1Yz miles of streets in the Fieldcreek
development.

An investigation into the lithology and construc'tion 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 use 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 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 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 drille/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 #2 was 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 lT9 gallons per minute
with a drawdown of g2Tzfeet after 2STzhours. 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 240lo 580 feet below land surface. lt was tested to
385 gaffons per minute, and had a drawdown of 73 feet after 43Yzhours at 300 gallons per

'o
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minute. The lithology of the materials encountered in STMGID #3 includes finer material
than that from STMGID #1 and#2. 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 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 of 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, where 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 where 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,
welldrained soil on tenaces, 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
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 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; fairways (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 Octoberfor 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 contains 24o/o

nitrogen, 5% phosphorus, and 11olo 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 per fertilizing episode. T'ees and
fairways 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 ,

14-2-14,21-04,25-5-5, 166-8, 15-15-15, and 6-2-0. Formulations used on fairways
included 24-5-11,21-04,25-5-5,16€-8, and 15-15-15. Thetablebelowsummarizes
fertilizer use over the past year at Wolf Run Golf Course.

able 1: annual n rate
Acres Square feet

(1000's)
Nitrcgen per

1000 square feet
(pounds)

Total Nifiogen
per fertilizing

episode
Ioounds)

Feftilizing
episodes per

year

Total Nitrogen
per year
(pounds)

Greens 3.5 152 0.5 76 16 1.216
Tees 18 784 1.0 7U 10 7.840
Fairwavs 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 ureight percent is used in the calculations. The average weight
percent nitrdgen 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.

able Z: Normalized annual weiqht of fertilizer
Annual Nitogen

requirement
(pounds)

Average fertilizer
Nitogen concentration

(%)

Weight of feftilizer
required to provide

annual Nitrogen
reouirement houndsl

Greens 1.216 11 11,054
Iees 7.840 17 46,117
Fairwavs 18.144 20 90.720

able 3: Apnroximate annual and rates
Normalized annual.
weight of fertilEer

(pounds)

Average feftilEer
Phosphorus

concentration (Vo)

Average fertilizer
Pofassium

concentration (?5)

Total
Phosphorus

per year
liooundsl

Total
Potassium
per year
iooundsl

Greens 11.054 4 I M2 995
Iees 46,117 5 I 2.305 3.689
Fairways 90,720 6 8 5,443 7,258
TOTAL 8.190 11.912

Based on the calculations presented above, it appears that approximately 27,2O0 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 1/rmlle north of the Mt. Rose Highway (Nevada 431), and flows slightly
north of east in a single channelfor approximately 3 miles. The natural channel divides into
four smaller channels at this point in the eastem 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 approximalely Yz mile before passing through culverts under Anowcreek
Parkway and onto the Wolf Run Golf Course.

The NAC defines water quality standards for various bodies of water in the State of Nevada.
C/ass B waters are defined in NAC 4454.125 as'\uaters of portions of waters which are

T
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located,in areas of light or moderate human habitation, little industrial development, light-to-
rnoderate agricultural development and where the watershed is only moderately influenced
by man's activity. Class B waters include standards forfloating and settleable solids, sludge
deposits, sewage, industrialwastes, odor-producing substances, toxic materials, pH,
dissolved o4ygen, temperature, fecal coliform, phosphates, and total dissolved solids. The
definition of Class B waters from NAC 445A.125 is attached.

White's Creek is designated as Class B waters from belowthe 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 o>cygen demand, carbonaceous biochemical o{ygen
demand, total suspended solids, fecal coliform, nitrogen as ammonia, nitrogen as nitrate,
total kjeldahl nitrogen, and total phosphorus. The samples uere collected and anallzed
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
1997 March. 1998

o

o



lbzonelh 0zociote/ . lrx.
Wolf Run Golf Course
Nevad a G roundwater Di scharge Permit Applic ation
June 23, 2000 - Page I

Table 4: South Truckee Meadows Sewer Treatment Plant effluent analytical data
1997 March, 1998
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Table 4: South Truckee Meadows Sewer Treatment Plant effluent analytical data
1997 1998 (continued

The average total nitrogen concentration over the period was 2.47 mg/|. 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.

,o

,o
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Table 5: Wolf Run: Wolf Run water use duri 999 inigation season
Month Water Use hallons) Daily Average (gallons)

January 0 0
February 0 0
March 2.350.000 76.000
ANiI 3.750.000 125.000
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 131,066,000 359,000

,o

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 use.

able 6: Annual nitrogen and phosphonrs availablefrom effluent .

Gallons/year liters/year Total N
holl)

Total P
(molll

N (mg) P (mg) 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
avaihble analytical data from STMWTP, it appears that approximately one-tenth of the
nitrogen demand and one-half of the phosphorus demand can 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
approxirnately 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 lnigation Products, and are the
650/670 Series or equivalent. At this writing, most of the sprinklers are of the full-circte type.ro
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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 (gpm).

At this writing, approximately 100 of the sprinkler heads are within a water distribution radius
of White's Creek. lrrigation 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 irrigation season rarculd yield approximately 4,500
minutes of irrigation, or a total of 24 million gallons. Should 1oo/o oI the irrigation water be
discharged directly to White's Creek, approximately 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
gaglng station data (see lrrigation Schedule, below), over the 1O-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 concentration would be approximately 0.007
mg/|, approximately 3 orders of magnitude below the 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 lowflow
rate for White s Creek (6.5 cfs). Should the calculation be performed at a sprinkler cycle
time of 25 minutes with l0Oo/o of the flow entering White's Creek, The average phosphorus
concehtration over the 1O-month inigation season would still be only approximately 0.08
mg/|. 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 Greek 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 1dh 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
1lh 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-

,f
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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 inigation 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 eompleted by December 31, 2000. .'

The Federal Emergency Management Agency (FEMA) administers the National Flood
Insurance'Program. Part of this program includes the identification and delineation of
Special Flobd Hazard Areas. These areas are lhose that are inundated by a 1O0-year flood,
which is a flood volume that has a 1o/o chance of occurring during any year. Special Flood
HazardAreas 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 100-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 areal extent of approximately 1/*?cre. The etevation 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 4768 feet AMSL; leaving
approxirnately 3 feet of freeboard between normal pool elevation and an overflow condition.
An overflow channel is set in to the berm southeast of the reservoir, 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,O00 square feet in area and was
instaf fed 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 inspec'tion is performed every 3 years,
and will next occur during.the winter months of 2001

2. lnigation 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
vofumes 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 Pretiminary 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 100-yearflood
event would be approximately 700 cubicfeet 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 map 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 retease
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 igigation is
not generally required during these months, wlrich 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 wtreh flood potential is at its highest) the storage reservoir will
be drawn down to approximately half its capacity. This will teave 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 approximately 2 mitlion gallons prior to overflow.
The Cella Ban 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
100-year flood event the reservoir would fill and then be mixed with the 700 cfs of White's
Creek flow. Should this flood"event occur, it would take approxirnately 2 hours of flood 1ow
t_o dilute the phosphorus concentration in the storage reservoir to beloW the 0.1 mg4 limit for
Class B waters. Calculations are attached

lll. Conclusions:

The use of effluent as inigation 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 shoutd not preclude the use
effluent for inigation. This report has attempted to provide information iniended to be
supportive of the Nevada Groundwater Discharge Permit Apptication. Should the Apptication
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 effluent 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.o
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NEVADA GROUNDWATER DISCHARGE PERMIT APPIjCATION FORM

;$ust be accompanisd by the approprlate fee as descrlbed ln NAG4'45A"232)

v
1. OnnerlResponslblePartylnformatlon

Permit#

Name of
Contactperson(s) Rick Reviqlio PhonenumbeG) 784-6000, Fa)( 784-44q7

Mailing Universitv of Nevada, Intercollegiate Attrle!i-gE-l-2-32

'o

CiV Reno

NOTE: A separate permit applimlon form must be completed for each dlschalglng faclllty operated by the applicant.

2. Facllityrsite lnformatlon
FacilitY n4ne Wolf Run GoIf Course
Contactperson(s) Ron cribble Phonenumber(sr 851-7720 , F4851-4403

Stnestaddressllocation 1400 WoIf nun no

Cdy Reno County washoe State Nevacla @

County washoe State%Zipcode--9-9557-

L:tihrde Longfbde '

To\rrnship 18 .North !1DBM Range 2oEast MDBM section t q

lf jou are supplylng effluent or bioeollds to other sites, please.provide the locafion for each:

Stre€t

3-

4.

City. County . State ZPcode-

llaps: please indude a topographic map and a site nrap shcnring the bcation of the proposed discharge and location t

any existing or proposed $oundwater nonitodng wells.

30day.averageflowofdiscfiargeuptoJinMGD(mil|ionga||ons/day)_ingpm(ga|lons/min)
Maximum design flolv in MGD in gPm

Does the 3o day average fion exceed 85% of the deslgn flow?-L-|f yes, then: Have pbns fior expansit

been submittdO tor approval by ttre NDEF? Date of submittal-
lf plans for expansion have not been submltted, please elglain

Describe the activity producing the disctrarge. (Example - wastewater treatment. dewatedng. cooling,manutacturinl

Also provide a Process Flow Diagra6. Golf Course irrigation. Ef f luent supplied

bv South Truckee t'lea
o''

Revised ll29l98
pagl



6. Describe the method of disposal or reuse applicat'ton'method (inigation,.percolation, evaporalion, sPray, disk, iniect' etc-)

7. Describe the treatnent or process that will be used to meet the discharge lim'rts. For Blosollde Appllcatlon only:

describe pathogen and vector control. N/A

A
B.

Has NDEP approved the des[n of this beatnentwotks? Yes- No-
Does this fiacilrty have an approved Operafons and Maintenanoe Manuat or Efruent Management Plan?

Yes- No XX DateaPproved-

Enter the average annual results of the parameters listed below that may be present In the discharge and In the

monitodng wells. Aho attactr copies of all Lab Analys's Reports. (For Blosglids Appllcatlon on[n An analysis of

ar:senic, cadmium. cfiromfum. oopper, lead, merorry, mo[pderrum, nft]kd. sdenftnn and zinc on a dry weight basis must

accompanyth'sappllcafnn). From 4197 to 3199. STMWTP

8.

BOD6

Totalsuspended Solids

Total dissolved solids

'Fecalcol'tbrm

pH (standard units)

Chloride

atr+
3.8
N/a
1?4
7.6
N/A

Total Nitrogen as N

(leldahl Nihogen as N

Nibate as N

C\1anide (as applitzble)

Total Phosphomus

Other

2.7
1.2
1 .4:
N/A
3.7

Also includE: Depthto groundwater appro*imatefv f SO

Groundrlraterele\ration Approximately 4550' to 47'00'

GWfldv,

tf lab rcpo6 indicate the presenoe of any of any toxic materials in the discfiarge - organhs, solvents, total metals, paboleum

produds(this includes BTXE, MTBE and TpH) or othercontaminants and polltrtants - please complet'e the athched sheet-

This table h a cornpilatbn of the materials listed in NAC{454144 and the standards found h 40 CFR 141-

g. lf, to the best of your knowledge, yol eryect trat none of the andytes listed above will be present in your discharge and

a lab analysis was not cqnducted, then please provide a brief explanafrcn wtry yor believe tle listed analytes will not be

Generally northeast

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

Revised l/29/98
page 2



12.

"RENEUIIAL AppLtCANTS ONLy: permittees renewing existing permits must also complete items 10 - 12-

List and bdefly describ€ any changes to the production, treabnent or d'sposal processes of the f,acility since the issuance

of lhe last

11. L.st Discfrarge tvlonitoing Report (DMR) dates and parameteswlrere thefacility exceeded the permitted dlscharge limits

(attach additional sheets if

Submit graphs of the monitored pararneters in the disdrarge g$lh the groundrater wells over the time period of the

existing permit (e.g. - plot BoD, vs. montr). The timo scab shouH not be less ftequent than the permittd samgllng

frequency- N/A

I certi[r ttrat I arn familiar wflfr the information conta:ined in the applicaton and that to the best of my knowledge and ability sucfi

information is Fuo. complete and accurate

Tifle

//
'a./ tJ /t1 fb

Date of Signature

Any person who knowingty makes any false statement, representalion or certification in any application' record, report' plan or

other docgmentfled or required to be maintained by the provbkms of i.lAG 445.131 to 445.354, indusfue, or by any permit, rule,

regutafron or order lsstled pgrsuant thereto or wtro falsiFres. tiampers with or knowingly renders inaccurate any monitoring device

or method required to be mahtahed under the provbions d }{AC 'l'15.131 to 445.334, indusive, or by any permit' rule, regulation

or order issued pursuant thereto. is guilty of a gross misdemeanor and shdl be punished by a fne of not rnore than $1O.000 ot

by imprisonment In ihe county lail for not rnore than I year. or by both fine and imprisonment.

Nevada Division of Environmental Protection
Bureau of Water Pollution Gontrol Attention: Permifting
333 W. Nye Lane

d.oon 
Gity, NV 89?06{85{

Prtnt Name oJ Applicant

z4L- /,,'=*
Signature of Applicant

Revised lnglgB
page
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V. References:
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Reno: Nevada Bureau of Mines & Geology, University of Nevada, Reno, 1969.

Bonham Jr., H.F. and David K. Rogers. Mt. Rose NE Quadrangle Geologic Map. Reno:
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(Topographic). 1.24,O0Q. Denver: USGS, 1994.
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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 (77s) 8514403

1 oiginal, 1 copy:
Ms. Jennifer Carr
Nevada Division of Environmental Protection
Bureau of Water Pollution Control
333 West Nye Lane .

Carson City, Nevada 89706-0851
TEL (775)'6874670, Ext. 3141
FPY\ (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
FAX (775) 788-2O2O

',O;
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Vll. Aftachments:

Attachment 1: Aerial Photograph
Attachment 2: STMGID Well Logs
Attachment 3: Class B waters from NAC 445A.125
Attachment 4: STMWTP Laboratory Reports
Attachment 5: USGS Whiteis Creek Flow Data
Attachment 6: Phosphorus concentration calculation sheet
Attachment7: Preliminary White's Creek Basin Managernent Study (seoond Draft)
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2. LOCA
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STATE OF NEVADA

DIVISION OF WATER RESOURCES
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Z. LOCATION ,/.--.-IF-------,2so....-1-9.-..----_T---.-_._1_9__...-._-__N/s n.-.?..9_._.._e
PERMIT NO...

Resources

Diameterhole*S-inches Totaldepth-59*----r..,
casingrccord ---llj-S-ilL ..--. .-. 

--......---

WELL TEST DATA

BAILER TEST

Drawdown--..--.--...-.feet ..-----_-..-.-hours

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

Wcight per foot-- -/.1 "t ---_Thickness_.-_-.-_

Gravel packed from.----@-------------...---feet to 
-Jl5-.-*feerMonteray 8 x 16

Perforations:
Johnson 14"Type

Size

ftom 255. -. . -.-reerto--. 595 ...._-_..-_reet
From---feet to-__-.-___--feet
From--..-.-_-feet to ___feet
From-feet to..-....._ _.feet
From--.-_-.--feet

WELL
Rotary EB
Reverse

4. PROPOSED USE
Domestic B lrrigation tr Tcst D
Municipal El lndustrial tr Stock E

(Rd.6.El) USE ADDITIONAL SHEETS TF NECESSARY
o{2? @ cr.3.



WHTTE-DIVTSION OF WATER RESOURCES
CANARY-CLTENT'S COPY
PINK-WELL DRILLER'S COPY

PRINT OR TYPB ONLY
SOTMI TRUCKEE

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
. Plcesc complele thls form iE lts crttrGty

OFFICE USE ONLY

LosNo.- Z5-fu _Wffi
lEST

NOTICE OF INTENT
ADDRESS AT WELL LOCATTON

eooness -IF-E[--08-.PtlBlIC

2. LOCA NE

PERMIT
by Walcr Resources Subdivision Namc

3.

6.

NewWell
Deepen

TYPE OF WORK
A Recondition
tr Other

LITHOLOGIC LOG

& bould,ers

sone co
s11 sand &

]-enses

sand &

tr
tr

5. TYPE
Cable E
Other D

WELL
Rotary El
reverse

cobbles

most

mixed.

leaner

s11
or cobbl-es

s11 sand.s &

bl-ue

sone blue

Pump RPM

c.P.M.
c.P.M.
c.P.M.-.-...-..

WELL TEST DATA

BAILER TEST

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

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

WELL CONSTRUCTTON
Diametgholc--4---ir"tio totuaepo- 5-3-Q-. rcet
casing record--l 2'l;.= 

:. ?59 .w+4--
Weightpcrf oot--1..2'JY----Thickness----*-__--__

Diametcr From To
. 

--. 
- &- 

-.inches 
. 

-... 
!.?. -.. -. -.-.. f eetl -..-... 53. 9.. -.. - - - s rett2

.-----..-.----.-----fect

Gravcl.packed: .Yes El No O
Gravel packed fro-,.---.-5!----...------feet to*lli-..--_r..,
Moriteray.ganit 8 x 16

Perforations:'
Typ e perfo.rati""--J. sbne e@
s ize p er f or4tio. --59*a 1i-t-

.'.-----?iO-.. *,r-ffi
From._-...------.---feet
From---- ..feetto

9. WATER LEVEL

Static water tevet---- 90 ..-- feet below land surface
Flow.*.-.*--.._- . c.P.M.
w",". t"%o&P"?$" 69.--" r'. euality60.--" r. euality----g-o*o.0-

.s.t.

10. DRTLLERS CERTIFTCATTON

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

N"_._qrr4B_rEs_-9.4LqNr_Blg4!r_g.l.r Il{C.
Contractor

Address_p. o.__Egl_?t8i-_._qLo_r_w 89 50 5
Conractor

Nevada dri

Signed

7.

Nevada contractor's license n u a"r-4?!9,

Nevada contractor's drillers nu.u.r-139J-.--LABnX'-UHIIESEf

(R.v.6.81) USE ADDTTIONAL SHAETS IF NECESSARY
o{27 <@ cR.J4

4. PROPOSED USE
Domestic E krigation tl Test O
Municipal B Industrial O Stock E

s,silts' &
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Date: August 27,1997 Taken By: I(en l(anofr

Client South Truckee Meadows STP

Attn: Kirk Peterson

% SPB lJtility Senice
430 Stoker Avenue, Suite 202
Re,uo, lrlV 89503

SPB Laboratories - Analysis Report

*BODs - StanrlardMethods- 52t0
TCBOD- StandardMethods - 52l0B
fTSS - Standard Methods - 2540D

'pH-StandardMethods-+5ooH-B !, r_-tttrw
APProved BY | -

SAI\,TPLE I.D-
Sample Collection

Date Time Location

Paramete,f
BOD,
mgll

Paraneter
CBOD
mgll

Parameter
TSS
mg/t

Paraneter
pH
s.u.

-.8-5-9#.;i ritFl.t . t .'le;l*-.+=
8-5-97 ll15 Efluent 7 I 7:7

'8-rz-gFi 't'I.I5" ..:*A:frifliiailt. ii i ;
,:..,1 .._:ru!&€:.:]Gr*i. _.:+j.i____ _ !#*!3iffiffi}iffi,ffi,*e :H:-:'.:

8-rz-97 lll5 Effluent , 2 7S
:' ,J,'-3:

iS-tq-q?rE ,iElil5,..
- :':';'-;!ir: :a :; :-; :i

:ltfnflIi(dt--i'' -'-:: - '.:--!og-:E ffi '_E=iffi.SjFEiii:ifiF:-:+ ';:,'._.--: =

8-19-97 ll15 Utruent , 2. 7.7

-i -: :,,.:E=:--tET;:E= #=*ffi-

8-26-97 ll15 Effiuent:. ..*:,
T:.hfl& l:lEifliilirt' -',.

{+ii-+=+-r

lll5 Efluent

'" :-:Aveiase InfliiirEt ----.u*
Avmce FfFlrrmi

Analysis By: Ken Kanoff



E

Auo
o

t:
F

t:
F I

F
I

9
F

r:i

I..|| F
F

:ir'.
, !i.
:Fit!
'i.i

n
F

ETE
o6 €

:;.

IE d

!it t

d

Q

c(
I

3a=
d "{: d

'1
'-' i

. .:l

!!r
::ll
't:

!:n'
i.!'
'r:l:

G
rl

u

iEr
B.

F€ F F
IE
.d.l'lr

r
(t

fi

€

t
J

T

E

u

4

!
t r

E B2
o

I

a El i l!
E
.q
o

I

6
u
t

!e€,9
=rJ
3s:

E

.i

Fq
c

F
o
d

F
c
c

ts
Ed
E

F

I
c

L
=*=
€q
I$

=-..;
=5iNq>-
.,(a
:*
'=N

6\
a

!-
rR
!:<:
:<hq
c
>

E0
o

;HEE E
i .:,:5EEI;
SESE
EE=EEi lg;tEg
,.%!

dR; ?
F.E FF

tio
E

'14
o

14

:i
E|
t

?
€

E
B.I
&
JI
5
it
I

&'trI
Et
5
EIirtt

w
E
(LD

E
ffi

E
FL5
'Jr

o
E
OL

dB
sE6g

3
3._
:E
d=tu
gE.:
t;
=irt

IF;| .cI r$
-9-:E2

:r:!
E:

fE
it

Ii
t33
lB:

^r!lVE-I lt:
$ t;;\ tF!
BE;
\ ls;t l:-
-s.tt i\:B:. lSl

lI-.

-1.:..r- E

;F;
F.!:

to-e
'eFiig=-\lH-bdi'*BREE____-

"EE,F.,HEEsiitr

I

Eslil
.E=Es

EgFT

5
6

5

I

!

a

o

:l'I
:!

t
FF
Ee
EA'{?rE

o

"EIHo9
H'
Et
lltao
tto an
Er ta
HD
!lL

HEEt!t o
838
Dad -

o
G
rxE
ED

=P3{

tso
E
J'r
Iv
:;
le
E

IF

R
D

s,t
5t*

E;E
3Eg

F
Or
Or

rtl
oa
FI

ao
tt

c
to

o.trvt

'o?
6o

Bc.!Oo9
.cc
;9rZ!
Eg
EA()



oEa
CI\
dB
5Eg*

*slE

EsFi

-
=a

E
rdE
e€
!i;
Fi

G
o\
dg
-l

Eg

oo

Es[$

EFFF

-
J

c
IrF
eb

=9tn-

iil
.:5 |
te I

:EI

ET
ir5t
:!:!
E:;
slt;tl
:-.i!:

f-o&

.e':E
EIE
,i is
l'r-t
,IRE!

lr€.
l:5€t-.3
l€t€
lL &.#!a

'+il . >

RE:4-;2
_ts&-

eB:l
E:€ I
&Ebt

3a-
E5
f,=T:
E€

ri
le

:E
t:
;lir5t
o!

:!
!:r
Eri;ti
z-'
bE'

t=:i
r .dEl
E3r
Er.
l:!lta*
IE O.

l.:€
loS
t- .,-ll-t€r

J!$
-l.ii .
RE1:iss

cB:

I
Io,

-[oa I

rBi?fs
=- 

\l F.
a6'gdRE"s__-__

nEE ,R,
EEE;.i ! [.stul-Ed€t3

c

t

E

E

a

t!

'e

L.

t-
;g

t

sg
rE

no
N

rE
DHtr5
F!t.EIOt>0asloEalr
5EFO>
l|H!9to'
Qol!BiIo--

i-
cE

&E

io.3
setiir
Eoi'BdR

"EE 

-;F;
EEE;i![vrgS a 4 a a. qulll

E
eF
EE
Eq
3'9.6l?
E6

-o
F

"EEHUDHI
AsED'D>o

ah!6Htso
E!FODtgr
oo9Enllnrd

s
a

=Ed=
5u..!

9s

:E

-C

t$
-Doa
€R.

:Tt..
-:t
ft5

bEo

::g
-e;3
:r:
--!

r'!-t

!

J

!

l

L
&

'-R

&.

_t



EE
o\
dg
E:
ET

il
iil
l:l
:it
Eit:EIlrliil
Es; I
-sEl
slSl
,;,511

:-. I
GCOt:-
::g
r';€
::;

v:s!
l5:*
Hst:
K:
(*!

*a[$
.E=EsL -cE

9F Fr

D

ii
|{E
e€gq
ET

!

o\
oB
sE
3S

salil
EzBe'

cE; i

F
D

it,
LC
CE.96
Ft

g
a
EE
t=ro.2

:i
:!

if.T
€3
og

:!
lr,::i
iri.3.

E:.

€E'
Bil
.irl

K;r
,tE 5:

Vr
t- 3,
|r.,

NE;
{HE
J.:*

lE-
1..:

..1- &

p &.
B'5
F.: :

!l
sl
!l
:l
"l
E

tt
T

ir

,

t.

t-

el

i;o

ll0I
Flor I

-d;gE-ru3: d I llF
=-\!H9F;'SdRE5-_--_

nEE ,i,
EEE;ili,*(',ur- 3dli3

t
*E
AO
Eil
8.2E>
5E

For
ll

DB
DHgt
Fi
Es
5I6
6>O

-5
F.ts-HI
DIBtsO>
E'H'
tl oaolB
Eal{
DOI

F

L,
Io
2FTo- |

aEi? E=
=-\l|EObd'3BFE5____-

"EE . 
F,

,EEEglii*silu-3dEit

E
FF
Ee
5'BE>stE

H6

Fo-
Bot{EF(,9

HI
dsDltooDo

'n).6F'I'Hll.:BHo>
E Et!tto
oo-
'.NH6tr

t
tS

00

9-

?r
-- o

?-

=-
F

?-
:t

4

)
o5

o

F

8



I

I
I

o

E=
€c
!B
s!-,ii
..(
R
.:F
6\

t:

EEi:.;t
T

I

I

I

I
I

I
I

I
I
Jgr

E

iqig F

>=-et

I Y5 E

geFF

E
E.ox
tlt

t
a

IEI
E
E
s
Elrt

g
B

H
ffi

E
E

!ro
g
Iv
so

?
€

I
o!
dg
sE6t

3
e
5:
te

3s

=i.E

IlJt
-a€i
ol

:!;-
€lt.t'
to!
9C({!r

btl
3 !'r

r.Erirlt:'i

'l:ii
135l
IE

f,€..
lgel.!'
lEt

.1.&
-l! 

LN"
Tn=

h'..!

{zE
g &.

li:IE

l>-
lEt
l:E
l!L

E:
lis
lir
iz!
r&'

seflil

E3Fi

EI
.I
El

E]

5
!
!

t

:.=
t!

T-

rg

b
2

FT

eeii l:
Egi-3dgE:-----

s€€ rit#figi!i$r

t
FF
Ex
5.3l|>r{i:

HO

F0(
'ETF(rt
H'
4rIIOrr>oanNGktl
3E
E8Eaa oeoE
L6ll
DqE l

o

ii
tIE
Eb

=p



?E
oo\
dg
E:q=

3t-
EEa=l{
a:

E;
l-

=i.l

ii-E
:E:!:l
3::
Eri
-.1.toi
3e'
tE,
-ol
EE'
.r:i
3ir
lg: i
l!ir
IE I]t:t
l;!l>:'

,I5t'l-&
4Er,

frElr.;fE
o &.
B.€
sE!

*a[E

EFF*

t
iI
rdE
E!
.! it

=t

:
D\
oB
sE
ES

ia[[
.EzEs

eEFi

a
D

E
GC
e€

;r

il
EI
tlul

B

.E

3

t

!-

t-

:l

i_l
E:l
zEl

I

iEt
E- I:TI;;l
iit;:l
ii Ii:; I
=:El

:i: Is-- |
!co IE:- |

-. &l

.t'rE 
I

::;
l'r-a
lB!!

.lrE.

tl::i
ItrE

r.l: S 
".N">\:=:-t5i!

=

iE
!o

i
sa

b
I
0
2

FX6{ I

-ri)3t.css'lIS
E -Dqrlro(D tuFEE______Fb ;'S5; tot6Edi.!.!&*(our=EdEig

t
Dg
=Ozx
ts.!
EI
SE

4
F
I
F
IDH

Itsspxa
raiInar>oab
Ht-
5E
Hgi9a o!oiZ60r6--

-s$fEpE;}!Ei
EC

nEE .,F,
EEE; ! i L*|,,ur=Ed;it

E
FF
Ext,9
5>.t?xg

non
I6ErEFs,

HI
tr
DBFr>e3q
'.6EltaoHNJEHC'>
FIl|I:t6 o
!olq.o ll6aE

rl

-

B
e
E

It
tF
l!
IE



5
U|!
rjgsl
ET

;5

i!
?=

\j
s3

aa

E'
t:
li

,B

t:

-&

$:

.E

oE.

gt
3=
-Irtr
la

rg
:ErE
OE

:t
3:
€l
i5
?-
{:
3E
BE

!i
IE:l't
tg:
lrf
Xt
l-.:

r 18i
.li I

$e;
lirg

o&

g
t
EE*=
Io

!s
t-
=irtr
la

;E
{t
:ErE
OE

:t
5-
=e

€l
-.5

lir

#.
l;
li
$
:B
&=

iul
EEI
Esl

'.El
iiliil
etl
E:; I

ErEi.f"tto!
Er:
{jt.::F

I r;E
):::
' I E.:'i;\l'!.4

Wi\l'b€ile:!
\lE r€

B

-

ee[$

E3E*

aao
d
uE
eS!'E

=t

E
9g
dB
sE
Et

rsfli
E=ts
I pFi

-)Eg
tC

iIE
-aE!
.q'6

=t

.:€
&-

zlI
b

ee li E;
ee::ll_

;EE,tiBu

E
>R
Egrag
;9.{EHE

non
NtlrEtso5

H'
E.
TIh
ito anloHta
3Utso'HH'Ito

8sEt-l

L
Lo.3

-- t

cPF?E:
E;;; E i
rE-----

"Eg,R,EEE;i![*utur=.d3!t

Fon
IDHDBul

F'

arDlottoa6).6Rf.HIi:X
E8E0n oaoEantl6€r

E
FF
El
ll>
5E

3l

z

E
e
T

II5

It

IE



RECEIVED
JUI- Z 9 tggg

umLmr sEmr0GEs 0h0G"

SPB Leboratories - Analysis Report

rgOD, - Stodrrd Mcthods - 52lO
tgBOD - Strdrd Metbods - 52108
*TSS - Srrndld Meftods - 2540D
tpH - Studrd Me&ods - 4500H-B

AutysisBy: KenKrnoff
Ilil r+qt b qplirbte mly to rb srmplc rtrci'rcd by th lrbcrlry- Tb lirbility of lb lrbfirt(y 's linitat ro tb rmrc. prid b &ir npcr
Thb rtpod b for tb clclurilr usc of tb cliet to s'rtm i1 is rddresscd ed qo tb cdirio, lht tb cli.rr r!e.c dl llbilily fur tb frrrrb
digrihnion of tbc rtport or irr corrlcrls:

430 Stoker Avenue Suire 202 Reno. Ner.ada 8950i
Phone (702) 329-7757 FAX (702) 329-3218

Dste: Novcmber 7,1997 Teken By: Ken l(anofr

Client: South Truckee Meadows STP

Attn: Kirk Peterson

%SPBUtility Serrrice
430 Stolrer Avenue, Suitr 202
R€oo,}.I\/89503

Srmple
Collection

SA]}IPIJ LI'.

BOD,
ngfl

q.
tLilrf-h-

Apprroved By-



o
RECEIVED

JUL 2I lS9B

wNloEcots{TY
OEPT. OF WATER RESOIJRCES Iaboratory

Analysis Report

)

SPB UTIIJI T SSRVICES
03o saotCER t\rB, surlB 202
RENO rfv 89503

Slena
Envlronmefltil:
Monltorlng, Inc.Drto , i:olzoigt

Cll,rnt : 9PB-C91
letrn by: CLfEl,|l-XfXOtf '
Rcport : 21325
Po, 3

Pagc3

Cot tected
oatc Ti|E

STif EFFLUEIIT 10114197 8:00

Approvcd
r''l r"port iHppticlUte onty to the setpte reccivcd b), the laboratory. Tha tiobitity of the teboratory is l,initcd to the urcr.

|his report. This rePort is for the cxctusive use of the client to rhqn it is addresscd ard r+on thc condition thot the cLie
i7.ncs att tiabil.ity for thc furthcr distribltim of thc rcport or its contcnts-

Wlliam F. Pillsbury

1135 Financiat Bvd.
REno, NV Bg5oz
Phone C/04) 957-2400 John C- Sc



RECEIVED
JUL 2I r9$8

wrst{oEcouNw
I}EPT. OF WATER RESOTJSCES Laboratory

Anatpis Report
Slena
Envlronmental

SPB U'IIIIJI T SERVICES
KIRT PSIERSON
e3o SEoRER A\rE, SUI:tt 202
REDIO rrv 89503

Monltorlng, Inc.
Dats !
Clicnt !
lrhan by:
Rrlnrt 3

Pot !

LOlLOleT
sPl-e9l
ETJTEIE'
2r2C1

'Coltrct.d !COL|F0nH
Datc Tirp I llPll/loollL

sTff EFFLUEIIT 10106197 8:00

G:1f.H'
fc '1is report. This rePort
as -k att tiabititY for th

ffiF'Ei\",?8,
ocT 1 -i ig97

onty to thc sadpl,e received by the laboratory. Thc tiabitity of the taborarory is Linitcd to thc drpultrt is for tha exctusive use of the ctient to rlrcn it is eddressrd and r+on the condition thst thc ctient
e received by the laboratory. Thc tiabitity of the taboratory is tinitcd to thc dmu1t F

tity for the further distrihrtion of the report or its contcnts.

1135 Financial Bvd.
Reno, NV 89502
Phone (7o2) 857-2400Williarn F. Pillsbury John C. Seher



RECEIVED
JUL29 r998

WASIOECOIJNW
DEPT. OF WATER BESOURCES

SPB UIILI T SERVICES
e3o sloxlR A\tE, SUIIB 202
REtro tw 89503

Iaboratory
Analysis Report

Slena
Envlronmental
Monltorlng, Inc.
Drto g

Clicat 3

latcn by:
Rclnri i
Po, 3

Lol27leT
8PB-C9t
cLIEXt-rlrrOt! .

21{O5

Prgc:

Cot tected
Sarpte Date I irrc

STlf EFFLUEIIT 'lOlZZl97 9:30

Mlliam F. Pillsbury
D-^-:)-^.

R Er: -l\/ED
j:r ? B 1997

onty to the surp[e receivcd by the tcboratory. lhc tiabitity of the l,.aborstory is timited to the drpu.,tThis report is for the exctusive use of the ctient to rlrcn it is addressed erd r+on the cordition ttr"t it, 
"ti*,Lity for the further distributim of thc report or its contents.

113ti Financial Blvtt.
Reno, NV 89502

:1y."_119?_8s7.240o John C. Sehr



qECEf\/Ei-.j
JUL 2I €il

o.".UffitE8?M*.* Laboratory
Analysis Report

8PB T'TILISI SIRVICESI
43O s8OXER wB, surrE 202
R.Etro lf\t 89503

Slena
Envlronmental
Monitorlng, Inc-

Drtr t LOlOTl9l
Clirnt : 8Pl-t91
lekrn byt GlrlEltr-ltlXOll
R-gnrt : 21228
Pot

col Iectcd
Sanpl,c Date TirP

sqrTtf TRUCKEE l|ErD(lJs EFFtuEtlT lOlOZl97 9:00

RE !E[!:/E
oci 0 I 1997

1135 Financial Blvd.
Reno, NV 89502
Phone (702) 857-2400Wlliam F. Pillsbury John C Sor



RECEIVED
JUL 2 s ri:3

o*.Hffi##uo.r*

o

ulLrw'sEmy0cEs JNc.

SPB kboratories - Aulysis Report

rBOD, - Statrdsd Merlods - 5210
TCBOD - Standard Merhods - 52108

+TSS - Standrrd Merhods - 2540D
.pH - Standld Methods - 450OH-B

Aspmved-\t&furlysi"By: KenKanoff Agpmvedl
Thb trpat is apdtcablc oly to ttr seqlc reccivcd by rb hbcarory. TtE li.bilry of tb l$orerory ls i;*reo ro tb .-.rdrpridf*-G.
Thit report is for tb exclttsivc usc of tlr clicd o wbo i is addrescd rd upoo tb.codirioo hrr rb clicc lsn@! dl &;6V ggr lb t\Erb
di$rihlion of tlE rcport or irs cocerls.

1J0 Sroker Avenue Suite 20? Reno, Ner.urlc fl9_i0J
Photre (702) J29-7757 FAX (702, J:9--r: /,*l

Date: December ll, 1997 Takcn By: Ken Kanoff

Client South Truckee Meadows STP

Attn: Kirk Peterson

7o SPB Utility Service
430 StokerAvenuc, Suite 202
Reno,lW89503



\

RECEIVED
JUL 2 s t9s0

DEpr8fimffir*
Laboratory

Analysis Report

SPB T'IILITT SERVICES
{3O S$OXER tVE, SUIIE 202
RENO rrv 89503

Slerra
Envlronmental
Monltorlng, Ine.
Drtr t LLl2Ol97
clicnt : 9PB-{91
lfakcn byr CLfEilt-RttfOlt'
Rclnrt : 21589
POt B

Cot tectad
saflpte Oate Tirc

sctJTH TRUCKEE HEADotls €FFLUEIII 11110197 8:45

F;Efe El-r:?[ED

No\, I 1 lg97

Orr:':*
t |ri sle
as-.tes atl tiabil.ity for the further distrihttion of the report or its contents.

rppticabte onty to thc.s6flPte received by tfre teboratory. fhe tiabitity of the leboratory is tinitcd to the drE|rrr- This report is for the exctusive use of the cl,ient to rhqn it is addressed and r+on thi conOiiton-ttret-ii. .ri.ncondition thet the ctien

)

William F. Pillsbury

1135 Financial Bvd.
Rano, NV 89502
Phone (702) 857-2400 .lahr F Q^L



RECEIVEDo, JUL 29 Eg3

**Hfffi,EFft!&r,., Laboratory
Analysis Report

Slerra
Envlronmental

SPB T':IILIIT SERVICES
03o sroxER AvE, sultB 202
RErfo trv 89503

Monltorlng, Inc.
Detc !
Clicat 3

Sakcn by;
Repor:t 3

po# 3

LLlLOl9T
SPB-O91
dLIEIII-IEEIIOFF
215{9

Page:

coI lec.ed
Sanple Datc TinE

TOTAL
cot IFoRF

HPr/lo(l|tL

sTtf EF FLUEIIT | 1lOSl97 8:20

tR,EG !r;';'*:n ED
l,icl 1 ? 1997

pproved By:

assunes el,t tiabititY
report is for the exctusive usc of the cticnt
for the further distribution of the ruport or

. Thc tisbitity of the laboratory is tinrited to
to Hhqr it is cddresscd erd rpon the condition thct
its cmtcnts.

thc sDrnt
tha cticn

1135 Financial Bvd.
Reno, NV 89502
Phone {702) 857-24ooWlliam F. Pillsbury lahr F arL



o.,
RECFIVED

JUL t g ,!el3

oeprHfiffrE8ff'W'o*
Laboratory

Analysis Report

sPB U',lII.rTr SERVTCES

o3o sSoxBR AvE, suIlIE 2O2
REtro tfv 89503

Slerra
Envlronmental
Monltorlng, lnc,
Drtr z ll./Lttl9T
Clirnt : 9PB-C9!
lekcn by: GLIENE-RANOFF'
Rrpor! r 2159O
PO# B

Pegc:

Cot lected
Sanpte Date TinP

sTlf EFFLUEIIT l1l'l0l97 8:45

o, 
)

G::iilrePort pfgtica5Le onty to the-sanpl,e receivcd by thc taborctory. Ihe tiobil,ity of the laboratory is Limitcd.to the !firr,|nr
. Thie report is for thc exctr.tsive use of the cticnt to rhm it is orJdressed erd upon thc conditioo that the ctieni |ois repo-Ft. ThiB report is for thc exctrrsive use ot tne ctlcnt to Lll6 it is

a. -&s att tiabitity for the further distribution of the report or its contents-

j ::97

William F. Pillsbury
Proeidoa)

1135 Financial Blvd.
Reno. iW 89502
Phone (702) 857-2400
eA v ,t^Ar John G. Seh



o
RECEIVED

JUL 2 s t993

o.".8fiuffi8ffirr*) Laboratory
Analysis Report

SPB IXIILIAT SERVICES
RIRX PEIIERSOII
c3o stoxER ArrE, surt8 202
Rt$o Nv 89503

Slerra
Envlronmental
Monltorlng, lnc.
Drt. z Ll.fUglg'I
Clicat : sPB-{91
lrlccn byr CLIEII
Rrpnr:t : 21666
FOt B

Pagc:

Cot Icctcd
sanpte Date lin

TOTAL
COLT FOR}I

*/t00frL

sTlf EFFLUEIIT 11117197 8:00

o)

f \rhis h
r: -/es 

et t

RE'EEre
ll$y Z 0 tsg7

j/appticabtconl,ytothesarrptereceivedb1the[aboratory.Thct'iabitityofthetaboratoffi
6rt. This rePort is for the exctusive use of the ctimt to r*roa it is addressed and r.pon the condition that the ctiertiabitity for the further distribution of the report or its cmtcnts.

Wlliam F. Pillsbury
t:r-^-;)^^.

1135 Financial Blvd.
Reno. NV 89502
Phone (702) 857-2400 John C. Sel



o)
RECEIVED

JUL 2I tS33

*".Hfi[Pr?f;HE[,0,, Laboratory
Analysis Report

SPB T'IIIJITT SERVICES
c3o 93O!(ER trrE, 8ur!r 2O2
nElto lfv 89503

Slerra
Envlronmental
Monltorlng, Inc.
Drtr t L2lOLl97
GtLrnt r 8PB-C91
lrkrn by: Cl.lEtlll:t. DlEtlE
Rcgnr* z 7L757
POt 3

Cottected
safiptc Catc Tim

srH EFFLUEITT l1lz5l97 :

LEEie Ei',:ED
DEi U 3 1997

pproved By:
It';s report is a)rpk(ccbt6 onty to the sanpte receivcd by thc laborctory- Ihc liabil.ity of thc laboratory is timited to thc arE(nr' lhis report. This rcport is for the exclusive usc of the client to $rq it is eddrcssed and r.rpon the corditim that the ctirn
. -d1rcs att tiabitity for the further distrih.rtion of thc report or its contents-

Wlliam F. Pillsbury
President

1135 Financial Bvd.
Rano, NV 89502
Phone (702) 857-24OO
FA)( ?o2l 8s7-24M

John C. Sah
Menaaer



RECEIVED
JUL 2I tgg3

WASIIOECOIJNTY
DEPT. OF WATER RESOJRCES

o)

w[LmY/ sEm/0c€s [h0€.

SPB Laboratories - Anslysis Report

|BOD, - Stldrrd M€trods : 5210
iCBOD - Stadld Methods - 52108
ITSS - Strodrrd Metbods - 2540D' tpH - Strndrrd M€Ntods - 4500H-B

ll
AnrlysisBy: KeoKrloff *n-""u*@'---
Ihb nport b aplicrHc ooly to tb senptc recavcO by tlr hbrrtsy. Tb lLbiliy of lb hborrtory t iinircO t" tU 

"-ora nU ic Utl r.pq1
Tbie r?pofi is fr tb cxclruiva usc of tb clicfl to wbm il is rddrcsscd ed rpo tb cdl.in tbt tb clLc. rsss all lhbiliry ftr tb fuflb
disribnion of ttc rrporr r ir corcns.

430 Sroker Avenue Suite 202 Reno. Nevada 89503
Phone (702) 329-7757 FAX (702) 329-J2tB

Date: JanuaryS,1998 Taken By: Ken Kanolf

Client South Truckee Meadows STP

Attn: Kirk Peterson

% SPB Utility Sertice
430 Stoker Avcoue, Suitc 202
Reno,lW89503

Srnpb
Collection

SAMPLE LD.

Dete Tmc

Locrtion BOD,
mgll

CBOI)
mgn

TSS
mg/l

PII
s.u.

T2:3FgFj' iI'EIEF:Fffi '.::'3.:,,tffi
'--+--.:t-EE

t2-3-97 llls EnuEnt 3 3 7.6

12-l l-97 lll5 Efluent 2 3 7.7

12-18-97 n15 Effinent 2 2 7.5

Frg#Ei:E'i

L2-26.97 ll 15 Efruent 2 2 7.4
.l-:.'. j-"3i-;==:=

ll 15 EEU€ilt

'-..: .-_-'--..: AvrAiigellullEgl .:F=tii# !.-:T\SG::F-F
i:+i6f:lEEtl#ai;j "-:. 'i€l:--

--ii.-,.*---1,:

A Ffflnmt A 3

)



RECEIVED
JUL 2 g tg:lo)

DEPTHfiffiff?u"tH*r*
Laboratory

Analysis Report

SPB rrtll.tgf SERVICES

lt3o s:loxBR wE, SUrIE 202

RENO tW 89503

Sierra
Environmental
Monitorinq, Inc.

Detr z l2ll7l97
Cliant : SPB-{91
Iakcn by: CLIENI-KAIIOF!
Rcgrort t 7L927
Pot 3

Page:

AliloflIA-)l lxtrnrrE-r lllliRtTE-ll

xG/Llrc,'Litlc/LCct l€et:d
Sanpte oste I inP

sq,rr|| rarcrEE HElDotlS EFFLT El|r 1UO9l97 7:50

- )

FF:,:ETi
:j i3!7

Aogfovld BY!rJlPrev=- "t'' - ' ', iiEaivcd b,7 thl tsboratory. The tiabitity of tha taboratory is timited to the utorr
F rrport iEffiicabte onty to the. saflPte

,ftii'"-..e".t.-!1i" i.*;: i: t:I !h:,:i:l::i:-'-T::l^tl'j[T:::.iT,I.l'*"'sed ard r'rpon the conditton that the ctir
#;.ii'ii;iiii.v ii-.-tfr" further distrih"ttion of the rcPort or its cmtents-

1135 Financial Blvd-
Reno. NV 89502
Phone (702) e57-240oWilliam F. Pillsburv John G. S



RECEIVED
JUL ? S rsrl
U'ASHOECOUNW

DEPT. OF WAIER RESOIJRCES

SPB IIIILITT SERVICES
c3o saoxER AvB, sullE 202
REf,tO rnr 89503

Laboratory
Analysis Report

Siena
Envlronmental
Monitoring, Inc,Datr z tliiiigz

Clicnt : SPB-C9l
lakcn byr CLIElfl-KtrtIOFF
Rcport t 22O2A
PO' 3

coi tcqt.d
Sarpte Oatc Tinp

sTlf EFFLUEIIT lZl15l97 8:00

e received br the teborctory- The tiebitity of the taboratory is Limitcd to the.lprrlrfo fs reforHhis rePort is for the cxctusive uge of the ctient to rh<nr it is addressed ard upon rhe cordition thot thc-cai;nE
osr -A att Liobitity for thc further distribution of the rcport'or its contents.osr -A atl tiabitity for thc further distribution of the rcport'or its contenrs.

1135 Financial Ellvd.
Reno, NV 89502
Phone (7o2) 857-2400Wlliam F. Pillsbury John C. Seh



REOEIVEN
JUL 2 g r;3

DEPr.8pim8ffir.u,
Laboratory

Analysis Repoft
Sierra
Envlronmental

SPB uIIILI T SERVICES
c3o srof,tR f,\rB, surtB 2o2
Rl0ro tfv 89503

Monltoring, Inc,
Drtr t
Clicat 3

Sdcn by:
RcEort !
POt :

L2lL2le7
sPB-091
cLI'Eltlt;KtlfoFF
zLg25

Page:

cot tected
Sanpte Detc Time

o
)

REEE;'
,.- .5

1397i:tl5

tiabitity for the further distrihrtion of the report or its cmtents.

1135 Financial Blvd.
Reno. lW 89502
Phone (702) 8s7-24ooWilliarn F. Pillsbury John C- Seh



RECEtT/F?
JUt I s cll

o o.rt8fffi$ffi,**..

Iaboratory
Analysis Report

SPB I':IILIITT SERVISE9
o3o. saoxER AvE, surrE 202
RSIO lIV 89503

Slerra
Envlronmental
Monltorlng, lnc.
Drtr, z L2lO3l97
Clicnt : 9PB-e91
Talccn by: CLIENtr
Rcport l 218O9
Pot :

Gc{ lectcd
Sarpie Oate Tim

EFFLUEIfT 1UO1l97 9:30

o)

{E6t h 0 AIs

c3
e onty to thc surpte reccived by the taboratory. Ihc tiabitity of the taboratory is timitcd to the ilxxrtt- 

lhis report. This report is for the exctusivc use of the ctient to rdr* it is addressed and upon the cordition that the ctien
- -jlrcs att tiabitity for thc further distribution of the'report or ite cmtents,

il

William F. Pillsbury
Presidenl

1135 Financial Blvd.
Reno, NV 89502
Phone (702) S57.240o
FAX (7021 as7-24od

John C. Seh
Mannaar



RECEIVED
JUL ') 4 er^1

r ri rsvJ

0epr.8fffiffifin*,
Laboratory

Analysis Report

SPB I'IILIITT SERVICES
XIRX P8:IERSON
43O SIOXER A\tE, SUIIB 202
REtfo ll\r 89503

Slena
Envlronmental
Monitorlng, lnc.

Datc z L2l2rll97
Client : SPB-{91
Srkcn by: CLIEIIE
RcpoEi : 22109
Pot 3

P!gG:

Col. tected
sanpte Date TittP

sTl{ EFFLT E}lT lZl2Zl97 9:05

o

li?:":*3,ivedbythetaboratory.IhetiabitityofthetaboratoryistimitedtothedmrDl
f his repr-This rCport is for the cxctusive use of .the ctiert to rhq$ it is addressed and upon the condition that the ctier
a...-Gs att tiabitity for the further distribution of the rrport or its contcnts.

"5a --1.

:!l
b_

fF. 
- 

i--:
lFc "- "'q
s J s=. r:__ '_

-'L- t!-L; a

1135 Financial Evd.
Fleno, NV 89502
Dhana ,7na\ !l<?-ar,.vi\A/illiaa E 9illehr rru l^-h^ ,- e^



RECEIVEB
JUL 2s fi3

oepr.SAfifiorWnrr*
Laboratory

Analysis Report

sPa utII.Ilt sBRvrcEs
c3o sloxEB AvE, Surra 202
RErro lrv 89503

Environmental
oflgnitoqing,/qilge
Clicnt : SPB-C9I
lrkca by: CLIEN!;KAIfOFF -

Rclror* z 22L68
POt r

Sierra

P6ges

Cot tected
DEtC TiM

sTlf EFFLUEiIT tzl3gl97 8:15

o)

ioffiiit[Jh\lrepor(eivedbyIl'et:Fr?T1.l.l!..!i?!i!1Il|lh:\"bT.:5vis|'.imitfnis reoorttis-appfictbl,e-<nty to the ssnPtc reccivcd bt the t8borctory. rhe tlabltity of the taboratory is timited to the sDo{rrt
'r-' 'Ehi! rcport. Ihis report is for the exctusive use of the cticnt to $tm it is cddressed snd r.rpon the condition thet the ctien
i . -Ircs ett tiabitity for the further distribution of thc report or its contcnts.

William F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502
Phone (702) 857-2400
FAX (7O2) 8s7-2404
caa4baawarh6t 

^6f

l

John Kobza, Ph-l
John C. Seher
Managerc

; :iG{



EJEsl !
F

a
F

g
F

t:
F F

g
F

\
F

9
F

EE
€
d

F I
H

F !
G
o U

tt
I
t,

ts
Er

fx a d
d u

G F
il

o
a
I(

!
I

E

E
E

C I
Il

E

€
I

s

d

! gtgt#
E
E
0

s
a-E

FEH; d

c ?
E 4

dq

Go
G

G

o
a;

o

ig
lE
!.8
r.e
1E
.I
t?

il
IT;e

Fiit
F!
H$II

EI
t€

ti
*rii
E.!r!'!9

{!
FE
!P

E{t:lr!t
TIL:

t;
tl
lr
5l

$i
I
E]
l'l
'r.
E.

$,
T:
E
B.'
I
.?

E'

&
I
I

lo

!fr*
l*l.a
IE
tElt

.iIdls
gt
r=<5

a

E5
{t
I
'!tF

!
a

I
I
I
T

.ltr;

'?lRtg.l

lll .r
.31

ai

AHRE

EEiE

nsai

E
eox
.ll
(l

E
t

IEo
Eolr
5
4l
O.trt

g
E
G'

E
@
vn

tr3
t5

o
+=
:rl

LFI:-
s'l
-N€;

f

=
-=N

4\
5

=-i3
;N

\:
ra q-

=
'EI

n
b
E
F
2

.E

a
i!

o
f,roNTE Ol

WATEI USI STA,R'

;
I

I

I

I

o

Eo
EIav
EII
ti
tc
Ec
.Lat-

I
N

s6
SBs
53S5g>
n''ft
3Sg

oa6
!tt
a
Dot

o
te

o.tr
v,

'ort6o
8exo09
.tr9FO
Fo.
: .ia

E.J

SOUTH TRUCXEE MEADOWS ST"
r:l' uw L3@- st



ct
Erb
E-S.
:<() I
€€E

rii I

iil;:l
-J;: I

:llr: I
>L I:3 I

E!; I::gl

\;:il
{ ;:$l

N ri;l
+ 3i:

Ofttiii\ lE!:
sf le - g
\ l€..:d lee!

\sEi
\}-ei

>P a-

. &.'
e:€ I&=b:

E?l*g

-ta
ii
rdE
EE.e'6
=9
=d

q
EGb
i-
E,B I
9oBecS
t6g

E:Fps

t
D

t-

=p
=g5q-

P

-E9-

a-:E

ES
-?

:3
;..='

€E.f

3:
(EE

\';-
$lii\t" 3
\IIE.Ia4t.
llrE\lE.:-I" S

\"&
I llL

F'
til.

C

&

c

E

D

t

o

q

pR.

i;

!
L
Ioz.ioi I,\0 H

-o6lZigsql; i
E -d A rl nodt.rcrntrB
tr: rp9.ts ,o.,

.EEE;i! [.(,)ur-!dEi3

t
r'&
=0t&
F.9
tt >i
5E

In
so3.

TH(,5
H'>
d-
NINnto.DloL-!HIJXlro>HH-9a oaoEloHt-3

i
l'
Ioz
s

-i6d.
.\6F

-ON?ZoEc{iHtb6-sdltc
trh r

PPJ ,a ugtc c c k9E.93ii 3,*srur-66!!g

>,9hd
Es
E.9
atr
:d

Hd

d

N

NoF.IHU9HO
,l-EDIon>o

FEOHNi)aHO>
FF.zDq

oeoza6!ra?d

--

5-a

I
e.5

E

t

t

x



q
Go.:
-3Edr
9oB
cc!
5€S

l'
rro

t
oiod I

.\ 6 l.
-lr9r,EoEqsi!fiool ot N
E:-----

EE.g ,F,
E''F.E3B1-E;!{Ja a*rr'l|-Edi;g

e Fsa

EEgFE

eF
€;
5.H!t >..iG

Noa
IDE.DHUDHA

E!
DXao>o<b
l.JtaHIi!aHO>
tttt'|00 oaoil
olx -tA

.9
ii
|IE
eS
.-o;
=g3d,

i
E
L:
--c
.t,B s
-oocc!
663

3
&

-l 
5:il E:

rl i'-il i:rl -gil 9sil 
==il ;E

ll - u
rl iE

;s.P

:i
:T
z:
€B
if!o
O 9.z-
g:

;;
) :;
il lE:'

i( E:

\|:; t l;!\! l-:\t=

\ tsE,

v.r
.,r- &

;E;
E.! :

-55:

I

i
l'
boz
c

-ri6- |

=di3E.i:={; ; 3
EEI'BEsFE-----oF9 R

5EE.Esfi
6'ii=t i t g3

Ctt F!3r

E
-tt

.FEql?
Fll

: Rc"
:X6TE

EFFFE

No{
I

aF.
IH(,D
HQ
Errxaa>oao
l.rgoHIrlLHO>
t trZon oaoa
q9E

tog

E:

=i;Bd

tpS

2

F

R

=

-



lrgIt!
l!.!k.h
tlg
lr:
$it
Els(rl

iii!Et

i$
;I
{5

aeriI:
[.t
it.
!iE

iiii

3
a
E!
Ei

E:
-d

is
'P
-E

sB;..
irE

.8: -

-c

l'r3
l9 5.!

tI b,:
ItL-

d3.:.
E;=
l{..:3

J: i:

E;5 E

J
\ t

\

3
i=
!.1
=qiiar
:t
r .-i
iR*;
ert
.lr*.:N
q.:

a

!:
:.r
iE
<:o:
hq.

fiHEE

II3;
iffiE
gaFA

E
&ox
.a
h
T
i
o
Et
cl

Et
F.,ut

iti63

g
0.0

oi
rE,(n

L?

tr

ci
dc;

!3 r
YOb

6Et

E:F$E

.
o

iL-
(c
Eb
96
=!,3d

3
l'
Lo
2
L

-ri6d I
.\6h

-Oo-Zo
€s_s a !:0'E't ouN
E.=- - - - -g!

P9.ts uh ug'= c E d x€,=-o r r o
urn=; E i EH

>,Ehii
Ee
.EA
-dHft

{o{
,a

oF.
IH
Ub
HO
L-
llFdo>o,(nx6F.EFHNJ|aHO>
t1a<290 oqoz
ANE

od &
vl
F

:;

I
F
h:
i.
I'

t:
F

l:'Ir
!'F:

l.i,
fl

t:
F

6r q
F

EE

I

o
c-l

t.
t.

ll'
E
s
ll
l:l

d

ii
.:: '.F
IEtr

oe
d

f
ft
fi

I

Bs
6E

G

h:

G d F

f,r
c
d!

I

ll

F
i'

Fs
{((

aI

5
I
C

E

E

!
A

!
E
E

I
d

6a

l!

!
a

6

E

E t
g !

!

t

I

u

:8

FgH; 4

{
E

s
I
ca

q

q

G

Go
o
F

1
e
F

qo{
G
6

tso
aI
tr0
X

n
EI

j.
tlr

IN

s*.
X Ee

s;3
e,3i
s8E

€
o\6

6

a
E

a

o.
F.q

'oId
o

8c
JO

.cg o
Eg.EJEi
H--EEo

I
!.=



q
co-b
i<
Efieo.qxoq
ccF
€5S

f,
E!
8E

Es

:E

.Ci$
-lrE€t
,!:IE-.
gtt

€!r
I.RE€

;10
ErE
l' i.e

JE 5!
,|. 

-: o

tttb:i
lE r€\. &-
{3:;15,E:
Itt.t
gg:
B"EI

i

l.cIo,
7

-ri6 d"l.\6k
- lr- - t -aqqi r lN
=-\nHe56'SEX
E,=- - - - -

EE.E ,},t=tr t t r
if;,EgIii $;a(,t tra

E:F*E

I
t

&

"E
.3

o

t

4

il

t
FFz/
EEa>r{EEq

N
o

I
OH
IHUE
HE
d-
Dlln
o>o<6x6
F. 14-
Hll{xHO>
E1 t -9q
.oP
AOI
@ats Fta

=c
lrE
e8.ga
=o
=d

\

LollTHOfrkff:1ilt%W^
souilrsucxrE MlaDow:i!
END a^* -l!-5o
sr^nl Rlw

I
.l

J

)

It

I
)

t
a5 t

I



ci
€o.b
ir
EEro .o!()q
ccF
G6€

5:
6-
3o

Es
Ce

=!rA

Es-t
-T

:!
5.

fEl.5'

8:.

l!'i i

lgsl
t-5
le€
l>-

4-R
JE !.Ig!
JrEEI
l.r

..r- &
r &.

SE.E

rE

&E

i
5:
E6

Es
Ce

=!rA

Es-t
-T

:!
5.
=e

fE
.5

8:

Ei
E-
l!'i
lg5

l>-

,:t
JE!

l. i
..r- [
r&.

a

bIoi|-t6H i.\ a I{
-.'oa22rEEqii3
E6'SdS9a
tr: I

Fglt tA.EEC rt I b

#,rslills

E:F*E

EI
5l

-l

&

'o
c

=e

!

t-

,e

i-l
Eit

iEl:El
I

>- |b€ |

ig IEzl
:EI:!l
A- .I

;:gl
€651
r5I I
Ee: I

is; I::gl
r':€ |

::: I

l;EII
|!:; I

H:l
'lE a: I

IE:"- I

ffil
ii:: li;5gls=b:l

E

FF

EA6l?
HE

Non
Iol.IH(,D

HO
E\IT6q>o

<D
F|ErHIJEHO>etsZ9A

^oEaol
N?E

D:
G
rtE
e€
.!';
=33d

o,
ci
E
G:
d4t,f e
9ri B
cc!€€i

e:E*E

io

=L
r^:E
e3!;
=o3i

tont
;.*

-\6F
-Oa-Z-OEd!I5
=-\tHhb6'$Es
=c

r EE ,8.E'<C tl € r.

#,Fsi i ! 3e

E
rR
ae
EAq?
Hq

N

n
I'htIHtbHO

GrEloo>o
.D>.6lr9aoHIa!aHO>

t kzDO oEIOEAOEalE

t

-659
t:r

I
95

t



ci
dt-E
EE oo .oroqccP
B6g

iEJ=

3.
E;:t
r!

tl-t
:Eo!
gI
5..
=eE
;88
lo3

l!t-o&
€E-
.F; g

Ils
l' r.e
tP6:
i"€.{f ..:sar
trg-
IE \E

C

5

I

t
.e

!

t

E

3
l'Io\t

FX
-d r.\aL

-OorlBaFCn r ||n
=-\tXEod'AdSFC
E! \

99: r I rgEC t n ko=6 t r a ourn=itigE

E:E*E

rF;s
e';
'!ti-i !t

(
o(
I

AF
tsH
UO
HO
!.-
EIFo>o<o
FtsOHIiaHO>t Fz90 oaozao|.o-!, -ta

=B
|lE
eS.96
=93d

i
EBb
E-f ogdg
ccF€€s

Eig*E

aID
ii
llE
cb.96
=E5q.

It
o &.

g
a
i.E
E6

gE

=z-a

E}:E
€E

:8

€E.f

et
1..
I Ea

{}rv r:\::
$ lr!
DIiE
s l:€
r l!!
--1>:
r lEi

io
_3

'el*i'=-\aHFb6-HdXEE

gEE-;:;
lr=o, r. oitii=".i1e3

CIt'C'EA

r>9hii
Ee
EA4t >rq?

FE

no
a
ttElifultHh

EtII6a>o
ah

).6r.doHTr: taHO>
Ferzp6

ocloEqnEq-E

5

t

B

t



q
E.r5
;E
Adpo.alob
cc!€€s

iil

iil
F;l
ir I

!il
iillir: I
;:gl
etE I

,ii;l
'IE:E 

I

|:lr I

ll,i I

#B;l

$;il
3:!= I
o 8-' I

i:€E I
&=bgl

i
l'to
2
Y

-ri
-d I

:d;3E.Es(,iisb6'adrtrtr

"EE 
,i.E'<E O I Llr=oaalo

irE= i: i 33C|(,t.co

E Rt.
Eg3$E

fr::sg
=EET 

E

E
FF
EE
5#

!*!9?
E4

flo
N

toF.IH(,tr
HO
B-ll6o>o!Co
t6C.EOHI|lEHO>t a<2oo oaoEA6IO?ll -toI

L
tdE
€€.9D
=-a
=d

J

o

t

B

E

l|,\w
&rw

tgt.t l
Ltt



q
Eai
E'f; o
9oB
c< !€€s

ltl
!c I5.! |8i I
al

/<- |

-l
oa

l.

=!-E
>a

Er-?

or
:g

_-c

=Et
!e:
LCO

:.: !
| -*Etaat

I p rs
N.!5:. Nt!;i\. .\ l:nr

\-\.t95.!\r1..: o
( lg:!\ lesE
YH!

/.-=1o-9

-fv ll; gg
y-\.rl! -,-lE=:

\ lt.:€
\,,1B:

o t'-'
i:fu
o-q.

I
Lo
2u

.ri6d r.\-k
:ar?ttn
Esq.iistsd-gdx
tr.=-----

"F! .i..!'=E Eqio =6 a a a o'6rI=i:t Ete(,F.tsE

e:1ge

E
hl
gs
Ega>r
1ExE

n
o

I
OF.
IHUTHq
ErELaa>o4o
E 33cHTJEHO>T<KBDO oaozAOTo?d -2Ag

if
uiE
e€gG
=t
=d

cia
L;

$fio
EOb

669

I
a
5:
E6

Ec
EE
-I

i+
:!

:l
=,
3r.f

bE

i:
?;>t

t:!
tE!
jtE
t-blO+

lr'!
13 r
k$
ta:
Ei

i;

i:' E
l' :'
li', i
r_

i
l^
l.ozI

oi
6d I

-\DbEP::Ai
=-\EHo 

,

bd-Bdlcc
.FE- -F- -
EEC 4 C To=6rrao6'r=itigH

g Rst

EE3$ E

5:lsg
3E€X F

c

5

a

c

3

!

o
.:

ELlhiize
E.g
ah6!t
Eq

n
o
N
I

6F
IHo9HO
E.lFoo>o

<6T6F.E-HE.l !4HO>
F:.tDO oao?6AOIq1C

o
!
q

ED

.=P5q.

s
D:

E

)

I
!;

o



q
G
a;
i!
Ed ro.oY() b
ccF€€s

a
5:
gE

or

gE

=T-9.6

Er-T
€E
ol
:8
!rg
sE5.€,

.8.C -
;:BEE'
le; E

(E 5E
J,'3 c-E
\"lrEi
$ l:6ii
\U5:€
lleEl
r'IIEE
tJl r.! -
SIE i€. \,&.
Ng::

If,E:
. IdF-\J)r.;

..F &-

eS:l
i:€ q

&EE;

I

9$i
tsl

Fts

iiEE11
f ere 

ti

EfiI

irEE

{;i
B=
!ct

::rtt

Es
.,€a!r-=N
6\

:l
=-
:E
S!

hR

3

E9tUi
t:
r

Y!
F

vl
F F

9
F

q
tr F

EE F
d

G
d 'd

A
V

A-OE
6E

F V

gF o 6l
FF

C
6 ,

R

E
a
a

3

I
.t

q

E

-E

E
E !

a

E
E

!
E

E

E

I
F

E

E

E
A

R

iEE:
it j

€
+ d

& €6 c

v
6

tso
EI
Iv
t

IX
t>lnIAlo
| .:a

IF

R
'5

8,6

J Ee
F:E
L+ZE6;
3Eg

I
I
I

I

I

l

o
o\6

:
'c

ioI..lu

l6

I
Ia.I

l-l.rt 
I

-lolE€o

EcJaooyt
.c9FO
-4.

3J
IE,
t3 i

E
eox
.9

T

io
E
E
J
la
a

g
ts
G')

E
@(n
trl=

t>3

lLo
2v

ori
6d r

rei?Es
=-\NHObd-sE$
E.=- - - - _

nEE -i.tr=c c d b
#,Esi i I $r

o

E 3".
*stF 

-E

E?F$B

E

gs
5.Haxcl?

No
N
Eac.EHgD

HO
B.TIO6>O

a6
R4oHTtl€HO>
l.FZPO oq|oz
AOIo?d F

a
I

L
dE
eSc6.=t

t
oE

:

-



o
iGb
;E
E3e
YOq
cc;r

EES

:88

LCO
Ns-'"&
bE€

;"5
'3t
E!;

"&-
!.>
&t.:

&.'
:€B

a
-E"E

tn

9E'32
.E

.C

Es-E
Ez

,t:l
!.

=e
€6.5

LC
.8s

oo
!9

Er
lrE
lE!t-

1"3
l>-

t"8
.u!.
IFT

J-8

:3:

9
e
EE

l.
3E-?

E+-?
€3

:T
E.
=ei;
-.f
i;'.f

8:

>t

tE5l:.
t-b
ls:
I >.-
tE-
b$
la L

tii
uFi
,&.

!a

=e
€6
if

LC
.8s

oo
!9

Er
lrE
lE!t-

1"3
t.}-
t"8
t!
l=e

UI

i
r'
Io2i

.i
6d I

e.el-lf;e
E$.EER

"FE 
- -i- -

!'3'E t a i
tf;fi8 !ii $r

AUT. IA

o

E Rt.

E:FFE

E

gs
.Egq?
-l

non
I

ol.
IHUE
H'
Er
lIa6>O(h
).6
F.J!O
HI
iL
HO>
a.HAoto
tolzaor
O?E Ia

if
llEet
.!B
=s3d

ci
E.c5
E;Oo .q
YOq

tts

e Rs.

E:EFe

l
b

=

=P
=t5q.

o,
;

l'
Ioz,

-i-i r.\6k
-Oit2blqco I Ib
=-\'Hil5d'AdtE.E-----

nEE ,F,EEE I 
'I 

h6t=o I I r Onrn=;*igH

c

E

&

a

3

!

6

i<

,I'5

rF
Etr
.E'Aq?
H4

{r .

No

F61.IH(,tr
HD
E-Ltsoo>o(e
lrcioHErlxHO>
FF.EEO oEloEao{q+E

IsI



o # Us esoLoGIcAL sURVEY
# DAITY MEAN DISCHARGE DATA
#
# Station narne : Whites C Nr Steamboat, Nv
# Station number: l_0349700
# latitude (ddmmss) ... . 392304
# longitude (dddmnss) 1195021_
# state code. 32
# county. .... Washoe
# hydrologic unit code. 16050102
# basin name...... ..... truckee
# drainage area (square nriles) . . . . B.O2
# contrj-buting drainage area (square miles)
# gage datum (feet above NGVD) 5955
# base discharge (cubj-c ftlsec)
# WATSToRE parameter code. r i... 000G0
# IVATSTORE statistic cod.e. 00003
# Discharge is listed in the tabre in cubic feet per second.
#
# Dail-y mean discharge data were retrieved from.the
# Nationar water rnformation system fires called ADAps.
{+r
# Format of table is as follows.
# Lines starting with the # character are corunent l_j.nes d.escribing the data# included in this.fil-e. The next ]-ine is a row of tab-delimited column# names that are Date and Discharge. The next ]-ine is a row.of tab-delirnited
f lata t119e cod.es that describe a l-0-character-wide date (1od) dnd in# 8-character-wide numeric value for discharge (gn). A11 fol_lowing lines.ar,e# rows of tab-delirnited data values of date lyear.month.d.y) and discharge.f A value of 'E' or I'e" in the Flags field indicates that the di-scharge for# ttris day was estimated. Any other values shown in this field are irrelevant.
#
# NorE this file was reguested from the NWrs-w software package
# on Fri ,fun L6 l-8:45 244 20OO
# Oates are now in yyyy.MM.DD format.
tt

# ----oate Range fn File----
# 1 1961-. 10. 01-2000 . 0t_. 30
Date Discharge Flags
l-Os 8n 2s
r.961. L0 . 01_ 3. 1 0
1951. 10. 02 3. 1 0
1961.l_0.03 3.L 0
1961-.10.04 3.L 0
1 961. L0. 05 3. 1_ 0
1961.10.06 3.1 0
1951.1_0.07 3.1 0
1961. 10 . 08 3. 1 0
t_961_. 10 . 09 3. L 0
1961. 10 . 1_0 3. 1 0
1961_. 10. 1l- 3. l_ 0
1961.10.L2 3.1 0
l_961. l_0. 13 3. L 0
r.961_. 10. l_4 3. 1 o
1961. L0 . t-5 3 . l_ 0
l-961-. 10 . 16 3 . 1_ 0
1951. 10 . l_7 3. 1 0

''
v



o

\Mtites C Nr Steamboat,'NV
Station Number 1(}3zgru
Page 2 of33

1961.10.18 3.1 0
1961_.10.19 3.1 0
1961.1-0.20 3.6 0
1961.10.2L 4.2 0
1961. L0,22 3.9 0
1961_. I0 .23 2.8 0
195i-. t0 .24 2 .8 0
1961.10.25 2.8 0
19 51. t0 .26 2 .8 0
1961_.LO.27 2.8 0
1961. t_0 .28 3.3 0
1961.L0.29 3.6. 0
1961-. l_0.30 3. 6 0
1951_.r_0.3L 3.6 0
1951_. 1L . 0l_ 3 . l_ 0
195L.tL.02 3.L 0
1951_. 11 . 03 2 .8 0
l_961_.1_1.04 2.8 0
1961_. 1l_. 0s 2 .6 0
1961. l-r. . 06 2 .6 0
1961-.11.07 2.6 0
196L.1L.08 2.6 0
196r_. L1 . 09 2 .6 0
1961-.11 .1_0 2.6 0
1951.1_1 .11 2.4 0
196L.tL.12 2.4 .0
L96l_. 11 . l_3 2 .4 0
1961. l-l_ . t_4 2 .6 0
l-96L.-11-.t5 2.8 0
1961. r.1 . 16 2 .6 0
196L. t-1_. l_7 2.2 0
195L. L1 . l-8 2 .8 0
196r.. 11_. t_9 3 . t_ 0
l-961.IL.20 2.8 0
L961.L]-.2t 3.6 0
L96t_. ]-L.22 2.6 0
1961.lL.23 2.2 0
1961_. J.t.24 2.4 0
196L. rL.25 3. l- 0
l_961_.LL.26 3.3 0
L961. ]-L.27 3. 3 0
l-961_.aL.28 3.3 0
196L. LL.29 3.5 0
1961.11.30 3.6 0
1961.L2.OI 3.5 0
l-961.L2.02 3.6 0
1961.L2.03 3.6 0
L961.t2.04 3.0 0
l_961_. L2.05 2.7 0
1951.L2.06 2.6 0
1961. L2. O7 2 .5 0
1961. 12 . 08 2.5 0
1961.12.O9 2.5 0
196L. t_2. l_0 2.4 0
1e51. t2.1,L 2.I 0
196L . L2.'1"2 2 .3 0
1951.12.L3 2.4 0'o
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Whites C Nr Steamboat, NV
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lg6t.!2.I4 2-5 0
196L.L2.15 2.7 0
r.951_.12.16 2-8 0
L951.L2.I7 2.9 0
Le6L.L2.t8 3. 0 0
196L.72.I9 3. l_ 0
195L.L2.20 3.2 0
L96L.L2.2L 3. 0 0
L96t.I2.22 2.8 0
196t.1,2 .23 2 .8 0
L96L.L2 .24 2.8 0
L95L.t2.2s 2.9 0
L96L.12.26 2.7 0
L96t.L2.27 2.6 0
L95L.L2.28 2.8 0
1961.L2.29 2.8 0
l_961_.12.30 2.8 0
1961.t2.31 2.8 0
1962. 01 . 0l_ 2 .8 0
L962.01.02 2.6 0
1962. 01 . 03 2.6 0
L962,0l..04 2.6 0
1962.01.05 2.5 0
1962. 01 . 06 2.6 o
1962.01.07 2.8 0
1962.0L.08'2.8 0
1962.0t.09 2.8 0
I962.0t.tO'2.6 0
L962.Ol..\L 2.3 0
L962.'01.t2 2.6 0
L962.0L.L3 2-6 0
L962.01_ . 1_4 2 .4 0
1962.0L.t5 2.3 0
L962.OL.3.6 2 -3 0
t962.OL.L7 2.4 0
1_962.01.18 2-5 0
1952.0L.19 2.6 0
1952.0t.20 2-4 o
1962.0l..2t 2-3 0
L962.OL.22 2.2 0
L952.0t.23 2.L 0
1962.O1.24 2.2 0
L962.OL.25 2.4 0
L962.O1.26 2.4 0
1962.0l..27 2.6 0
L962.01,.28 2.5 0
L962.01.29 2.4 0
L962.01. 30 2.4 0
t962.01_.31_ 2.4 0
L962.02.0L 2.4 0
L962.02.02 2.4 0
L962.02.03 2.3 0
t962.02.04 2.3 0
L962.02.05 2.3 0
L952.02.06 2.4 0
L962.02.07 2.5 0
1952.02. 08 2.6 0

,o
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Whites C Nr Steamboat, NV
Station Number 1649700
Page 4 of3it

L962.02 . 09 3.4
L962.02 . 10 3.7
L962.02 . t-t 3. 3
L962.02.I2 2.e
L962. 02 .L3 3 .2
L962.02.L4 3.1
1962.02.L5 3.4
L962.02.L6 3.3
L962.02.L7 3.2
L962.02.t8 3.2
L962.02 .I9 3.2
1962.02.20 3.2
L962.02.2L 3.3
L962.02.22 3.3
L962. 02 .23 3. 0
L962.02.24 2.9
L962.02.25 2.8
L962.02.26 2.6
L962.02.27 2.4
L962.02.28 2.6
L962.03 . 01_ 3. L
1962.03. 02 3. t-
L962.03 . 03 3. 0
1962.03.04 3.2
L962.03 . 05 3. 3
L962.03 . 06 3. l-
L962.03. 07 3. 1-

L962.03.08 2.8
L962.03.09 2.6
L962.03.l_0 2-6
L962 .03 . 1_r_ 2 .6
L962.03.L2 2.6
L962.03.13 2.6
L962.03.1_4 2.6
1962.03.15 2.6
1952.03.1_5 2.6
1952.03.1_7 2.6
L962.03. L8 2-6
L962.03. t 9 2.6
t962.03.20 2.5
t962.03.21 2.A
L962.03.22 2-4
1962.03.23 2.5
:1962 . 03 .24 2 .7
1962.03.2s 3. 0
L962.03 .26 3 .2
L962.03.27 3.6
1962.03.28 3.9
1962.03.29 3.9
1952.03. 30 4.2
L962.0s.31 4.5
1,952.04. 01 4.5
1962.04.02 4.8
1962.04. 03 4. I
7962.04 . 04 4. I
1962.04. 05 4 .8
1962.04.05 5.2

0
0

0
0

0

0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0'o
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L962.04 .07 6. 0 0
L962.04 . 08 6. I 0
L962.04.09 5. I 0
L962.04. L0 5. I 0
L962.04.11_ 5.8 0
L962.04.L2 6.8 0
L962.04 . l-3 6. 8 0
L962-04.1_4 6.8 0
L962.04. L5 6.8 0
L962.04 .15 6. I 0
L962 .04 . l_7 6. I 0
1-962.04 .l_8 6. 8 0
L962.04.L9 6. I 0
L962 - 04 .20 6. 4 0
L962.04.2L 6.0 0
L962.04.22 6.8 0
L962. 04.23 6. I 0
L962-04.24 6. I 0
L962.04.25 6. I 0
L962.O4.26 6-4 0
L962. O4.27 6.4 0
L962.04.28 6.0 0

L962 . 04 .29 6. 0 0
L962.04.30 6.0 0
L962.05.0L 6.0 0
L962.05.02 5. 6 0
L962.05.03 5.2 0
L962.05.04 5.2 0
L962- 05.05 5.2 0
L952.05. 05 5.2 0
L962.0s.07 5.2 0
L962.05 .08 5.2 0
L962.05.09 5.6 0
L962.05.10 6.0 0
L962.05.11 s. 6 0
t962. 05 ,L2 5.2 0
L962.05.13 4. 5 0
L962.05.l_4 4. s 0
L962.05.t5 4.5 0

L962.05.1_5 4.8 0
L962.05. 17 4. 5 0
L962.05. l_8 4.2 0
L962.05. L9 4. I 0
L962.05.20 4. I 0
L952.05.21 4.8 0

L962.05.22 4.8 0
L952. 05 .23 5 .2 0
t962.05.24 5.2 0
L962.0s .25 5.2 0
L962.05.26 5.2 0
L952.05.27 5.2 0
L962.05.28 5.2 0

L962.05.29 5.6 0
L962.05.30 5. 6 0
t952.05 .31 5. 6 0
1962.06.01 5.6 0
L962.06.02 5.6 0'o
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L962.06. 03 7 .2
L962.06.04 6.8
L952.05.05 7 .4
t962.05.05 8.4
1962.06. 07 1l_
L962.06.08 11
L962.05. 09 1_5

L962.06.10 23
L962.06. L1 2L
L962.06.r2 20
L962.06. 13 l_8

L962.06. t_4 L7
L952.06. L5 l_6
L962.05. L6 15
L962.06.L7 t7
L962.06. 18 t_8
L962 .06. t-9 l_9
L962.06.20 18
L962.06.2I 15
L962-06.22 15
7962 . 06 .23 3.4
L962.06.24 13
L962.06.25 t2
L962.06.26 L2
L962.06.27 9.8
L962. 06 .28 1l_
t962.06.29 L0
L952.06.30 9.3
1962.07 . 01 8. I
L962.07.02 8.3
t962,07.03 7.8
L962.07.04 7.8
L962.07.0s 7 .3
L962.07 .06 7 .3
L962.07 .07 6.8
]-962.07.08 6.8
L962.07.09 6.4
1962.07.10 5.4
t962.07.11 6.0
1962.07.L2 7.8
t962.07.13 6.4
t962.07.1.4 5.4
L962.07.15 6.0
L962.07 . t_6 6. 0
t952.07.L7 6.0
L962.07.18 6.4
1962.07 .L9 6. 0
1962.O7.20 6.0
1962.O7.2L 5.6
L962.O7 .22 5.2
1962.O7.23 5.2
L962.07.24 4.8
1.962.O7 .2s 4.8
t962.07.26 4.8
L962.O7.27 4.5
1962.07 .28 4.5
L962.07 -29 4.5

0
0
0

0
0

0
0
0'0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
n

0
0
0
0
0

0
0
0
0

0
0'o
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1962.07.30 5.6 0
L962.0? . 31 5. 6 0
L962.08 . 0l- 4 .5 0
t962.08 . 02 4.5 0
L962.08.03 4.5 0
1962.08.04 4.8 0
L962.08.05 4.5 0
L962.08.05 4.2 0
L962.08 . 07 4.2 0
L962.08.08 4.2 0
t962.08 .09 4. I 0
1952.08. 10 3. 9 0
!962.08.11 3.6 0
1962.08.12 3.3 0
L952.08.13 3.1_ 0
t962.08 . L4 3. 1_ 0
t962.08. 15 3.l_ 0
L962.08 . L6 3.l- 0
L952.08. t_7 2.8 0
t962.08. L8 3.1 0
L962 .08 . l_9 2 .8 0
t962.08 . 20 3. t- 0
L962.08.21 2.8 0
L962.08.22 2.8 0
L962.08.23 3.1 0
L962.08 .24 3.l_ 0
L952,08.25 3.1 0
L962. 08 .26 2.8 0
L962 . 08 .27 2.7 0
L952.08.28 2.7 0
L962.08 -29 2.7 0
t962.08.30 2.9 0
L962.08 .3L 2.7 0
t952 .09 . 0l_ 2 .7 0
1962.09.02 2.7 0
L962.09.03 2-7 0
L962 .09. 04 2.7 0
1962.09.05 2,7 0
L962-09.06'2.7 0
L962 .09 . 07 2 .7 0
t962.09. 08 2.7 0
t962 .09. 09 2.7 0
L962.09. t_0 2.7 0
L962.09. t l_ 2.s 0
t962.09 .12 2.7 0
7962 .09 .73 2.7 0
1952 .09. 14 2.7 0
L962 .09. 15 2.7 0
1962.09.t6 2.7 0

L962.09. t_7 2.7 0
L962.09. 18 2.7 0
L962.09.19 2.5 0
L962. 09 .20 2 .7 0
L962. 09 .2L 2.5 0
L962.09.22 2.5 0
t962.09.23 2.5 0
L962.09.24 2.5 0

,o

'o
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1962.09.25 3.1 0
7962.09.26 3.8 0
1962.09.27 3.3 0
1962.09.28 3.t 0
1962.09.29 2.9 0
1962.09.30 2.9 0
1952. L0.01 2.9 0
L962.10.02 2.9 0
L962.l_0. 03 2.9 0
1962.1_0 . 04 2.9 0
1962.10 . 0s 2.9 0
t962.10.06 2.9 0
L962.10 . 07 2.9 0
L962. L0.08 2.9 0
t962. L0 . 09 2.9 0
L962.10.10 4. t_ 0
L962.l_0 . 11 4.3 0
L962.LO .t2 5. 3 0
1962.l-0. L3 L7 0
t952.l_0 . 14 7 .9 0
1962.l-0 . 15 5. 3 0
L962.10.16 4.3 0
L962.!O.77 4.t o
1962.l_0.t8 4.L 0
L962.1 0.19 4.3 0
L952.LO.20 4.3 0
L962.LO.2L 4.1_ 0
L962.tO .22 4.1, 0
1962.10 .23 4.I 0
L962.LO.24 3.8 0
L962.tO .25 3. I 0
L962.LO .26 3. 6 0
L952.LO .27 3. s 0
L962.LO .28 3. 3 0
L962.tO .29 3. 6 0
L962.10. 30 3. 3 0
t962.10 . 3t_ 3. 3 0
L962. L1.0L 3.1 0
L962.1,t. 02 3 . l_ 0
L962.11_. 03 3 . l_ 0
L952.11.04 3.1 0
L952.l_1. 05 3. 1 0
L962. r-1. 05 3. l_ 0
L962. L]_. 07 3. t_ 0
L962.l_t_. 08 3. 1- 0
1.962.11_. 09 3. 1 0
L962.1l-. 1_0 3. L 0
t962. t_1_. 11 3. l_ 0
L962.LL.L2 3. t_ 0
L962.1-l_. 13 3. L 0
L962.1-r.14 2.9 0
L962.l_l-. 15 2 .5 0
1962.l_1. 16 2.5 0
L962.11.1_7 3.1 0
L962. t_l. L8 3. 1 0
L962.11.19 3.3 0
Le62.LL.20 3.1_ 0

'o
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1,962.1I .21, 3. t_

t962.1,L.22 3 . 1
L962.]-7.23 3. t
L962.tL.24 3. 1
L962.LL.25 3. l_

1962.L]-.26 3. 1_

t962.LL.27 3. 1
L962.1-L.28 3.1_
t962.LL.29 3. 1
L962. t_l_ .30 3 . I
1952.L2.OL 3.1
L962.L2.O2 3.L
L962.L2.03 3.1_
1962.12 .04 3.1
L962.L2.O5 3. 1_

L962.12.06 3. l_

L962.1.2 .07 3. l_

1962.L2.O8 3.1_
L962.L2.Q9 3. 0
1962.L2.L0 3. 0
t962.L2 .tt 2.9
L962.L2.7_2 2.8
t962.t2.13 3. t
L962.L2.a4 3.3
L962.L2.15 4.3
L962.L2 .t6 5. 0
L962.t2.17 4. 1
t962.12 .!8 4 .L
L952.L2.L9 3.3
1"962.L2.20 3.3
L962.]-2.2t 3.3
L962.t2.22 3.2
L962.L2 .23 3. L
L962.L2.24 2.2
t962.L2,25 2.0
L962.1,2 .26 l_. 9
1962.12.27 2.1
L962.L2.28 2.L
L962.L2.29 2.7
L962. L2 . 30 3.1
L962.L2.3L 3. l-
1963.01.01_ 3.1
1963.01. 02 3. L
1963.01. 03 3. 1
1_963.01_.04 3.8
1963.01_.05 3.5
1953. 0t_. 05 3. 6
l-963. 0t-. 07 3 . 6
l_963. 0l-. 08 3. 6
1963. 01. 09 3. 6
1963. 01. 10 3. 6
1953.0r-.1_1 3.0
L963. OL.L2 2.7
1963. 01. t-3 2.9
1963.01-.14 2.9
L963.0t_.15 2.9
1963. 01_. 16 2.9

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o

o
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1963. 0l_. 17 2.9
1963. 01 . 18 2.9
l-963. 0L. 19 2.9
1963.01.20 2.9
1963.01.2t 2.7
1963.0L.22 2.7
l_963. OL.23 2.'t
t_963. OL.24 2.7
1963. OL.25 2.7
1963. O1.26 2.7
1953.0]-.27 2.7
1953.01.28 2.7
1963. OL.29 2.7
r-963. 01 . 30 6. 0
1963.01.31 57
1-963. 02.0t 34
1963. 02.O2 15
L963. 02.03 L3
l_963. 02.O4 t_0
1953. 02 . 05 t_0
1963. 02.06 9.8
1963. 02.07 8.8
1963.02.08 8.4
L963. 02.09 7 .9
1963. 02 . 10 '1 .4
1963. OZ.Lt 6.4
t_963. 02 .t2 6. 0
L963. 02 ."1-3 6. 0
L963. 02 .14 5 . 7
1963. 02.Ls 5.3
L963-A2.15 5.3
r_963. 02 .L7 5. 3
1963.02.L8 5.3
1963. 02.19 5.3
1963.02.20 s.3
1963. 02.2L 5.3
1963. 02.22 5.3
1953. 02 .23 5.3
L963. 02.24 5.0
L963. 02 .25 5. 0
l_963. 02 .26 5 . 3
1 953. 02.2't 5 . 0
t_963. 02.28 5. 3
L963.03.01_ 5.3
l_963. 03. 02 5. 0
1963. 03. 03 4.'t
1963. 03. 04 4 .6
l-963. 03 . 05 4 .9
r-963. 03. 06 5 . 3
1963.03.07 4.5
1963. 03. 08 4.5
L963. 03. 09 4 .6
l-963. 03. l_0 4.6
l_963. 03. l-L 4 .6
1963.03.L2 4.6
1953. 03. t_3 5 . 3
1963.03.14 4.5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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1963.03.1_5 5.3 0
1953.03.16 7.4 0
l_963. 03 . L7 6. 0 0
1963. 03. L8 5. 0 0
1963. 03 . 19 5. 3 0
1963. 03 .20 5. 0 0
1963. 03.2L 4-6 0
1963.03.22 4-6 0
1_963.03.23 4.6 0
1963. 03.24 4.6 0
1963. 03.25 4 .6 0
1963. 03.26 4.6 0
1963. 03.27 5.0 0
1963. 03.28 5. 0 0
l_963.03.29 5.3 0
t_953. 03 . 30 5. 0 0
1953. 03 .31 5. 0 0
1963. 04 . 0l_ 5. 0 0
1953.04.02 6.0 0
1963.04.03 5.0 0
1963. 04.04 5.0 0
1963. 04 . 05 6.4 0
l-963. 04 . 06 6.4 0
l_963.04.O7 5.3 0
L963.04.08 5.0 0
1963. 04 . 09 4.6 0
L963. 04. l-0 4.6 0
1_963. 04 . 1L 4 .6 0
1963.04.t2 5.0 0
l_953.04.1-3 5.3 0
l_963. 04.14 6. 0 0
1963.04.r.5 5.0 0
r.963. 04. 15 5. 0 0
1963. 04 . 17 5.7 0
l_963 . 04 . l-8 4 .6 0
L963. 04. t_9 4.6 0
1963.04.20 5.0 0
l-963. 04.2t 6. 9 0
1963. 04.22 6.4 0
1963. 04.23 s. 0 0
1963. 04.24 5. 0 0
l-963. 04.25 5. 0 0
L953. 04.26 5. 0 0
r.963. 04.27 5. 0 0
1963. 04.28 5. 3 0
L963 . 04 .29 6. 9 0
1963. 04. 30 8. I 0
L963.05.0L 10 0
L963.05.02 13 0
L963.05.03 L5 0
1963. 05.04 15 0
1953. 05.0s t7 0
l_963. 05. 06 L3 0
l_963. 05. 07 9.3 0
1963. 05. 08 9. 0 0
1963.05.09 8.2 0
1963.05.r_0 7.s 0o
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Whites C Nr Steamboat, NV
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1963. 05. 11 7.3
1953. 05. 12 7. 0
1963.05.13 8.0
1963.05.t4 9.2
1963.05.t5 e-I
1963. 05 . l_6 10
1963. 05. 1? L4
1963. 05. 18 14
l_963. 05. 19 !7
1963. 05.20 22
1953. 05.2L 23
1963. 05 .22 l_9
1963. 05.23 l_5
l_963. 05 .24 1s
l_963. 05.25 15
l_963. 05 ,26 l_5
l_963. 05.27 19
1_963. 05.28 2L
l_963. 05 .29 20
1963. 05. 30 11
1963. 05. 31 L8
l_953.06.01_ 18
1963.06.02 L8
t_963. 06. 03 17
l-963. 06. 04 16
1963.06.05 t7
L963. 05. 06 t_5
1963.06.07 15
1953. 06.08 15
L963.06.09 t5
r.963 . 06. L0 16
1963. 05. 1l_ 15
1953. 06.t2 16
1963. 06. t_3 15
l_953. 06.L4 t7
l_963. 06. ls 24
L953 . 06. l_6 27
l_963. 06.17 26
L963. 06. l-8 26
l_953. 06. L9 28
1963. 06.20 24
i.963 . 06.21 23
t_963 . O6.22 23
L963. 06.23 22
1963. 06.24 22
1963. 06.25 22
l_953. 06.26 22
L953. 05.27 24
1963, 06.28 20
1963.06.29 L7
1963.06.30 18
L953. 07 . 0t- t7
1_963.07.02 r7
1963.07. 03 r7
1963.07. 04 L7
l-963. 07 . 05 L7
1963.07. 06 L7

0
0

0

0

0
0
0

0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0



Whites C Nr Steamboat, NV
Station Number 1BzK}7oo
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1963. 07 . 07 i_9
1963. 07 . 08 L'l
1963.0?.09 t7
1963. 07. 10 t7
1953.07.11 18
1963. O7 .L2 19
1963. 07 . 1_3 2L
1963. 07.L4 19
1 963. 07 . l-5 l_6
1963. 07 . t-6 t 5
1963.07 .I7 t4
1953.07.18 14
1953.07. L9 L4
1963. 07 .20 L4
1963. O7 .21, 13
1963.07 .22 13
1963.07 .23 L3
1963. 07 .24 13
1953. 07.25 !2
l_963.07.26 12
1953.07.27 L2
l_963. O'7 .28 11-
l_963. 07 .29 ]_t
1963.07.30 L0
1963.. 07 .31 10
1963. 08 .0L 9.3
1963.08.02 9.3
1963.08.03 8.8
1963. 08 . 04 8.4
1963.08.05 8.4
1963.08.06 7.4
1963.08.07 7.4
1963.08.08 7.4
L963.08.09 7 .4
1963. 08 . L0 7 .4
1963.08.1L 6.9
1963.08.12 6.4
1963.08.13 6.0
1963. 08. L4 6. 0
1963. 08. L5 5.7
1963. 08. 1-6 5.7
1953. 08. 17 5.3
l_953. 08. L8 5.3
1963. 08. 19 5.3
1963. 08.20 5. 0
L963. 08.2L 5. 0
l_963. 08 -22 5. 0
1963.08.23 5.0
1953. 08.24 5. 0
1963. 08.25 5. 0
1963. 08.26 5. 0
1_963. 08.27 s. 0
L953.08.28 5.0
1963. 08.29 5. 0
1963. 08. 30 5.0
1_963. 08.31 5. 0
1963. 09. 0t 5.3

0
0

0
0
n

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

-0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

,o
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\Mites C Nr Steamboat, NV
Station Number 1B€700
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1963. 09.02 5.3
1963.09.03 s.0
L963.09.04 5.0
L963. 09 .05 5. 0
1953. 09 .06 5. 3
1963. 09.07 5.3
1953.09.08 5.0
1963.09.09 5.0
l_963. 09 .10 5. 0
1_963. 09 . l-1 5. 0
1 963. 09 ,L2 5 .7
l_953. 09 .13 5.7
L963. 09 .14 5. 0
1963.09.15 4.6
1963. 09.16 5. 0
1963. 09 .17 5 . 0
1963.09.18 5.7
L963. 09 . L9 6.4
L953. 09 .20 6. 0
l_963. 09.2L 6.0
L963. 09 .22 5 . 7
1963. 09 .23 5. 3
1963. 09 .24 5. 3
l_963. 09 .25 5.3
1963. 09 .26 5 .7
1963. 09 .27 5.7
1963. 09 .28 5.7
l_963. 09 .29 5.7
l-953. 09 .30 5.7
1963. l-0 . 0l- 5.7
L953. lO .02 5.7
1963. t_0. 03 s.7
L963.l-0 .04 5.7
1963. t_0 . 05 5 .7
L963. L0 . 06 5.7
L953. 10. 07 5.7
L963. 1_0. 08 5.7
1963. 10. 09 5.7
l-953. l-0. l_0 5.7
1963. 1-0 . 11 5.7
L953. LO .1,2 s.7
1963. L0 . l-3 5.7
t-963. t-0.14 5. 3
l_953. t_0. l_5 5.3
1963. 10.16 5.3
1963. 10. 17 5.3
l_963. 10 . l-8 5.3
L963. t O. 19 5. 0
l_963. LO.20 5. 0
l_963. ]-O.2L 4.6
1963. IO.22 4.6
L953. 10.23 5. 0
1963.IO.24 5. 0
l_963 . 10.25 5. 0
1953. ]-O.26 4.5
L953. tO,27 5. 0
1963. 10.28 5. 0

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
U

0
0
0
0
0

0
0

0
0
0
0

0
0
0

0
0
0
0

to
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VVhites C Nr Steamboat, NV
Station Number 1G297fi)
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1953. l0 .29 5. 0 0
1963. 10 .30 4.6 0
l_963. 10 .31 4.5 0
r.963. 11. 01 5. 0 0
1963. 1.t.02 s. 0 0
L953. t_L . 03 5. 0 0
1953. t_1 . 04 5. 0 0
1963. 1l_ . 05 6. 0 0
1963.1_r.. 06 5. 0 0
1963. l_L . 07 s .'t 0
1963. L1 . 08 5. 3 0
1963. t_L . 09 5. 3 0
1963. L1_ . 10 5. 0 0
1_963. l_1 . 11 5. 0 0
1963. L7.t2 5.0 0
1963. 1l- . L3 5. 0 0
l_963. 11_.l-4 8.2 0
1963.11.t5 s.7 0
L963. LL . r.6 4.6 0
1963. LL.t7 4.6 0
l_963. LL . l_8 4.3 0
1963.l-l_.t9 4.6 0
1963.1-1.20 5.0 0
1963.L]..2L 4.8 0
L963.]-L.22 4.6 0
L963.LL.23 5.3 0
1963.LL.24 5.3 0
1963.It.25 5.3 0
1963. tL.26 s.3 0
L963. LL.27 5.0 0
1 963. LL.28 5. 0 0
l_963. LL.29 5.0 0
1963. 1l-. 30 5. 0 0
1963. L2.OL 4.8 0
1963.12.02 4.6 0
1963.L2.03 4.5 0
1953.12.04 4.4 0
i_963. L2. 05 4. 3 0
l_963. L2. 05 4.3 0
1963. 12.O7 4.L 0
l_963.L2.08 4.3 0
1953. t2.09 4.6 0
1963. t2.LO 4.6 0
1963.L2.Lt 3.3 0
1963. L2.L2 3. 6 0
1963 . 12.13 3.7 0
L963. L2.L4 3.8 0
1_963. t_2. t 5 3.9 0
1_963. L2.L6 4.t 0
1963. L2.L7 4.L 0
1963.t2.L8 4.r. 0
1963.12.L9 4.1 0
1963.12.20 4.t 0
r_96s. t2.21 4.1 0
1963.L2.22 4.0 0
1-963. t2.23 4.0 0
1963 . t2.24 4.t 0



Whites C Nr Steamboat, NV
Station Number 1O349ru
Page 16of33

1963. L2.25 4.L 0
1963. 12 .26 4.t 0
1953.12.27 4.r 0
1963. L2.28 4.I 0
1953. L2 .29 4 .7 0
1963. L2.30 4. L 0
1963.L2.3L 4.1 0
L964.01.01 4.1 0
L964.OL.02 3.8 0
l_964. 01. 03 3. 8 0
L964.01. 04 3.7 0
1964.01. 05 3. 9 0
L964.01.06 4.4 0
1964.01-.07 4.3 0
L964.01_. 08 4.1 0
1e{r4.01_.09 4.0 0
1964.01-.L0 4.o 0
t_964.01_.Lt 4.0 0
L964.01-.12 4.0 0
1964.01. 13 4.2 0
L964.01. l_4 4.3 0
l_964. 0l_. ]_s 4.1 0
L964.01.16 4.4 0
1954.01-.17 5.0 0
L964.01-.18 5.3 0
L964.01 .1_9 5.3 0
1964. 0l-.20 5.3 0
L964.OL.2L 4.8 0
L964.OL.22 4.5 0
L964.0L.23 4.5 0
L964.0L.24 5.3 0
L964.OL.2s 5.3 0
1964.OL.25 5.0 0
L964.OL.27 5.0 0
1954. OL.28 5.0 0
L964.01".29 5.0 0
L964.01.30 5. 0 0
1964.01-.31 5. 0 0
1954.02.01"5.0 0
L964.O2.02 5.0 0
L964.02.03 4.8 0
1964. 02.04 5. 0 0
L964.02. 05 5. 0 0
L964.02-06 4.9 0
L964.02.07 4.8 0
L964.02.08 5.3 0
L964.02.09 5.3 0
L964.02.10 5. 3 0
t964.02 .11- 5. 3 0
1954.02.12 5.3 0
l-964.02-l-3 5.3 0
1 964. 02.t4 5.3 0
L964.02.t5 s.3 0
1964. 02.1.6 5. 0 0
L964.02.t7 4,5 0
1964.02.L8 4.6 0
L964 .02.L9 4.6 0

'o

,o
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Whites C Nr Steamboat, NV
Station Number 10349ru
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L964 .02 .20 4 .6 0
1964 .02 .2t 4 .6 0
L964.02.22 4.6 0
1964. 02-23 4.3 0
L964.02.24 4.6 0
L964.02.25 4.6 0
1964.02.26 4.4 0
1964. 02.27 4.6 0
L964.02.28 4.6 0
L964.02.29 4.6 0
1_964. 03. 01 4.6 0
L964.03. 02 4 .4 0
1 964 . 03. 03 4.3 0
L964.03 . 04 4.5 0
t964.03 . 05 4 .6 0
l_964. 03. 05 4.L 0
L964.03.07 3.9 0
L964.03. 08 3.3 0
1954. 03. 09 3. 8 0
L964.03. L0 3. I 0
L964.03.11 4.L 0
L964.03.L2 5.0 0
L964.03. l_3 4.L 0
1964. 03.14 4.L 0
L964.03 . l-5 4.L 0
t964.03. t_6 4.L 0
L964.03.l_7 4.3 0
L964.03 . l_8 4 .3 0
l_964. 03. l-9 4.2 0
L964.03.20 4.3 0
L964.03.2t 4.3 0
t964.03.22 5.0 0
t964.03.23 4.6 0
L964.03.24 4. 3 0
L964 .03.25 4 . t_ 0
L954.03.26 4.1 0
L964.03.21 4. s 0
1954.03.28 4.6 0
1964.03.29 4.6 0
L964.03.30 4.6 0
1954.03.31 4.6 0
t964.04.0t 4.6 0
L964.O4.02 4.5 0
L964.04.03 4.4 0
1964.04.04 4.3 0
1.954.04 . 05 4.3 0
L954.04 . 06 4.3 0
,le64.04.07 4.3 0
1964 . 04. 08 4 .6 0
L964 .04 . 09 4.6 0
L964.04 . 10 5. 0 0
L954.04.l-1 5.3 0
L964 . 04 .L2 5. 3 0
1964.04. l_3 5.7 0
1964. 04.L4 6. 0 0
L964 .04 . r.5 6.4 0
L964 .04 . 16 6.4 0o
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Mrites C Nr Steamboat, NV
Station Number 1@97@
Page 18 of 33

1964. 04.77 6.0 0
1964.04 . l_8 5 -7 0

t964.04 . 19 5.7 0
1964.04.20 5.7 0
1964. 04.2L 6.0 0
t964.04.22 6.0 0
L964.04.23 5.7 0
L964.04.24 5.5 0
L964. 04 .25 5 .7 0
1954. 04.26 6.0 0
1964. 04 .27 6.4 0
t954.04.28 6.4 0
L964.04.29 6.9 0
L964.04.30 7 .3 0
1954.05.01 6.0 0
L954.05. 02 5.3 0
1964.05.03 6.0 0
L964.05. 04 5.3 0
L964.05.05 4.6 0
4964.05. 06 5. 0 0
1964. 05. 07 5. 0 0
L964.05. 08 5. 0 0
L964.05. 09 5.7 0
L964.05. L0 6.9 0
L964.05.l_1 7 .8 0
L964.05.l_2 8.7 0
L964.0s.13 8.7 0
L964.05 . l_4 I .7 0
1964.05.1.5 8.7 0
L964.05 . t_6 9 .2 0
1964.05.17 8.7 0
L964.05.18 I .7 0
L964.05. L9 7 .3 0
L964.05.20 8 .2 0
1964. 05.21 I .2 0
L964.05.22 9.0 0
L964- 05.23 10 0
L964-05.24 t1 0
L964- 05.25 12 0
L964.05.26 13 0
L964.05.27 9.6 0
1964.05.28 t0 0
L964.05.29 11_ 0
L964.05.30 t2 0
L964.05.31- 13 0
L964.05.01 13 0
1964.06.O2 L2 0
L964- 06.03 13 0
1964.06.04 L2 0
L964.06.05 t 0 0
L964.06.06 t4 0
L964.05. 07 t_5 0
L954.06.08 13 0
1"964 .06. 09 L2 0
L964.05.1_0 l_L 0
L964.06. LL l-t 0
L964.06.12 11 0

o

o
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Writes C Nr Steamboat, NV
Station Number 1G3497@
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L964.05. l_3 11
L964.06.14 L4
1964. 06. 15 L2
1964.06.16 12
L964.06.17 12
L964.06. t_8 L3
l_964. 06. 19 L2
1964. 06.20 L4
L964.06.2L t4
1964. 06.22 !4
L954.06.23 t4
L964.06.24 !4
1964. 06.25 L5
t964.06.26 t6
L964.06.27 15
1964.06.28 14
1964. 06.29 72
L964.06.30 1,2
L964.07.01 tl_
L964.O7.02 10
L964,07. 03 10
L964.0?.04 9.6
l_964.07. 05 9 .2
1964.07.06 8.7
1964. O7 .O7 8.2
L954.07.08 8.2
L964.07.09 7.8
L964.0?.l_0 ? .3
J_964.07 . Ll- 6.9 .

:1964.O7 .L2 6,9
1,964.07. t_3 6.9
L964.07.L4 6.0
L954.07. l_5 5.7
1964.07.15 s.7
1964. 07 .t7 5.7
1964.07.l_8 5.7
L964.07.19 5.3
1964.O7 -20 5. 0
1964.07 .2L 5. 0
1_964.07.22 4.6
t964.O7.23 4.6
:1964.07.24 4.6
L964.07.25 4.5
1954.O7.26 5.3
L964.O7.27 4.5
t964.0't .28 4.6
1964.07 .29 4.L
1964. 07.30 4.L
L964.07.31_ 4.L
L964.08. 01 4. l-
l-964. 08. 02 4.L
1964.08. 03 4.L
1964.08.04 4.L
1964.08 . 05 4.2
1964.08.06 4.4
1964.08. 07 4.7
\964.08.08 4.6

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0o
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Whiles C Nr Steamboat, NV
Station Number1649ru
Page 20 of 33

t964.08 . 09 4.3
L964.08.10 4.4
1964 . 08 . 11_ 4.6
1954.08.12 4.4
L964.08 . t_3 4.3
L964.08. 14 4.3
1954. 08 . l_5 4.2
t964.08. L6 4.5
1964. 08 . 17 4.3
L964.08.18 4.3
L964.08 . 19 4.3
L964.08 .20 4.-t
r.964. 08 . 2t_ 4.6
L964.08.22 4.5
L964.08.23 4.5
t964.08 .24 4.5
L964.08 .25 4.3
t964.08.26 4.3
L964. 08 .27 4 .5
L964.08 .28 4 .3
L964.O8 .29 4.2
1954. 08 .30 4.L
L964.08.31 4.4
L964.09.01_ 4.4
L964.09. 02 4.4
L964.09. 03 4.3
L964.09. 04 4.l_
L964.09.05 4.L
L964.09. 05 4.L
L954.09.07 4.L
L964.09. 08 4 .O
L964.09. 09 4 .1
L964.09. l-0 4.L
L964.09 . t-1- 3. I
L964. 09 .1,2 3. I
1964. 09. l-3 3.7
L964.09.14 3.7
L964.09. 15 3. I
1964.09 . l-6 3.7
t954.09. l_7 3 .7
t964.09.1_8 3.8
]-964.09.19 3.7
L954.09.20 3.7
1964. 09.21 3.8
L964.09.22 3.8
1964.09.23 3.5
L964.09.24 3. s
t964.09.25 3.4
L964.09.26 3.4
1,964. 09 .27 3 .4
1964.09.28 3.3
\964.09.29 3.4
1964. 09.30 3.2
L964.10. 01 3.2
L964.10. 02 3 .2
1964 .10. 03 3 .2
L964.10.04 3.5

0

0

0

0
0

0

0
0
0
0

0

0
0

0
0
0
0
0
0

0

0

0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
n

0
0

0
0
0
0
0

0
0
0
0
0

0

0
U

0

0
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Whites C NrSteamboat, NV
Station Number 1G497(D
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L964.10. 05 3. 6 0
L964.l_0. 06 3. 6 0
1964. 10. 07 3. 5 0
r-964.10. 08 3.7 0
L964.1-0.09 3.5 0
1964.10. L0 3.6 0
1964. 10. 1l_ 3. 6 0
l_964. 10. 12 3. 7 0
l-964. l-0. L3 3 .7 0
1964. 1 0. 1-4 3.7 0
1964. 1_0. l_5 3.7 0
1964.10.15 4.0 0
L954. t_0. L7 4 .L 0
L96{. 10. L8 4.L 0
1964.10.19 4.1 0
L964.1"0.20 4.L 0
L964.LO .2t 4. 0 0
1964. tO.22 4.3 0
1964 . 10.23 4 .2 0
t964.10.24 4 .L 0
L964.tO .25 4 .3 0
L964. LO.26 4.3 0
L964.LO .27 4.L 0
1964.L0.28 4.0 0
1964. LO.29 4.4 0
L964. t-0. 30 4.L 0
r_964. l_0.31 4.L 0
L964.1-1.01_ 4.O 0
1964.LL.Oz 4.2 0
L964. Li_. 03 4.2 0
L964.l_1. 04 4.4 0
1954. 11. 05 4.3 0
l_964.L] .06 4.3 0
1964.11_. 07 4.3 0
L964 . 1t_. 08 4.4 0
L964. l-1. 09 4.3 0
1 964. L1.10 4.3 0
1964. t_1. 1L 6. 5 0
L964.tL.1.2 5.0 0
L964.11_.13 4.5 0
1954.1-1.14 4.0 0
t964.11. Ls 3. 5 0
L964.11.16 3.5 0
L964.11-.17 3.5 0
1964. lt_.18 3.5 0
L964.lL.1_9 3.5 0
L964.l.]-.20 3.5 0
L964.LL.2L 3.7 0
L964.1I.22 4.0 0
L964.LL.23 4.s 0
L964 .LL.24 4 .6 0
L964 .Ll.25 4 .9 0
1964.LL-26 4.5 0
L964.'J,L.27 4.5 0
L964,LL.28 4.5 0
L964.IL.29 4 .3 0
L964.11.30 4.3 0

,o
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\ /hites C Nr Steamboat, NV
Station Number 1 (}32t97fi)
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Ls64.12.0I 4.3
L964.]-2.02 4.2
L964.12 . 03 4.0
t964.1"2. 04 3. s
L964-12.05 4.0
t964.'t 2.06 3. 5
1964. 12.O7 3. 5
L964.12. 08 4.0
L964-L2.09 3.9
L964.12. L0 3.9
1964. t2.1_t 4. 0
L964.t2.L2 3.5
L964.12.L3 3.0
t964.L2 .r4 3. 5
t954.1"2 .t5 4. 0
1964.L2.L6 4. 0
1964.L2.r7 3.5
t_964. L2.L8 3. 0
t964.'J"2 .L9 4.5
t964.L2.20 6.3
t964.L2.2L 6.6
L964.1.2.22 33
L964. L2.23 34
L964.L2.24 L7
L964.12.25 1-1

L964-L2.25 9.7
t964.t2.27 8.9
L964.L2.28 7.5
L964.L2.29 6.5
1964.L2.30 5.5
1964. L2.3L 5.0
1_965. 0l_. 0L 4.5
L965. OL.02 5.0
l_965.01.03 5.0
L965. 0t_. 04 6. 0
l_965. 01_. 05 9.7
l_965. 01_. 06 9 .0
l-965. 0L. 07 5. 0
r_965.0L.08 6.0
L965. 01_. 09 6.7
r_965.01.10 5.3
1965. 0l-. 11 5 . 0
1965.0L.1.2 4.9
l_965.01.1_3 4.6
1965 . 01. 14 4. s
L965 . 01. 15 4.4
i-965. 0L. L6 4 . 3
1965. 0r_.17 4.3
l-965. 01. 18 4.4
1965 . 01. l_9 4. A

1965.01_.20 4.5
1965. Ot.2L 4.3
1965. OL.22 4. 3
1965.0L.23 4.5.
L965. 01,.24 4.L
196s.0L.25 4.4
l_965. 0]-.26 5.2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
n

0
0
0
0

0
0
no
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1965. 0L.27
1965. 0l_.28
1965.0L.29
1965. 0L . 30
1965. 01.31
1965. 02 . 0t
1965.02.02
l_965. 02 . 03
1965.02.04
L965. 02. 05
1965.02.05
1965.02.07
1965. 02 . 08
l-965. 02.09
1965. 02 .10
t-965. 02.lt
t_965. 02.L2
1965. 02.L3
1965. 02.L4
L965.02.15
1955.02.!6
1965. 02.L7
l_965. 02 . L8
1965. 02.19
l-965. 02.20
1965. 02.2!
1965. 02.22
l-965. 02.23
l-965. 02.24
1965. 02 .2s
l-965.02.26
L965. 02.27
1965. 02 .28
1965. 03 . 0l_
19 65. 03 . 02
1965. 03 . 03
l_965. 03. 04
1 965. 03 . 05
1965.03.05
l_9 65. 03 . 07
1965.03.08
1965. 03. 09
1965. 03. 10
1955. 03. l_1
1 965. 03.L2
19 65. 03 . l_3
1965. 03. l_4
t_9 65. 03 . 15
L955. 03 . L6
1965.03.17
19 65. 03 . 18
1965. 03. l_9
t-965. 03.20
1 965. 03.2L
1965. 03.22
1965. 03.23
1965. 03.24

4.6
4.L
4.2
4.2
4.4
4.4
4.4
4.4
4.5
4.7
4.3
4.2
4.3
3.8
3.5
3.7
3.7
3.8
3.9
4.0
4. t_

4.0
4.0
4.2
4.2
4.4
4.3
4.L
4.2
4.3
4.5
4.7
4.2
4-2
4.L
4.2
4.2
3.8
3.9
3.8
3.9
3.9
?o
3.9
4.0
3.8
3.9
3.9
4.O
4.r
4.0
4.0
4.2
4.5
4.5
4.4
4.4

0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0

0
0
0
0
0
0
0
0
0
0o
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1955. 03.25 4.3 0
l_965.03.26 4.3 0
1965. 03.27 4 .2 0
1965. 03.28 4.1 0

1965. 03 .29 4.2 0
1965. 03 . 30 4.4 0
l_965. 03. 3l_ 4.4 0
1_965. 04 . 01 4.3 0
t_965.04.02 4.3 0
r_965. 04 . 03 4.3 0
1965.04.04 4.3 0

l_96s. 04 . 05 4.4 0

L965. 04 .06 4.3 0
1965. 04 . 07 4.3 0
l_965. 04. 08 4.3 0

1965. 04 . 09 4. 5 0
1965. 04 . l_0 4. 0 0
l_965. 04 . l_t_ 4.I 0
1965. 04 .I2 4.L 0
t-965. 04 . 13 3. 9 0
l-955.04.!4 4.0 0
1965.04.15 4.3 0
1955.04.15 4.3 0
1965. 04.L7 4.3 0
L965.04.18 5. L 0
1_965.04.19 I.t 0
1965 . 04.20 9 .5 0
1_965. 04 .2L t 0 0
l_965. 04.22 9.6 0
l_965. 04 .23 9 .4 0
1965. 04.24 1l_ 0
1965. 04.25 1_1 0
1965. 04.26 l-t 0
L965. 04.27 L2 0
L965. 04.28 l_5 0
l_955. 04.29 l_6 0

1965.04.30 L7 0
l_965. 05. 01 l_5 0
L965 . 05. 02 1_3 0
1955.05.03 1L 0
1965. 05. 04 11 0
t_965 . 05. 05 l_0- 0
1965. 05. 06 9.4 0
l_965. 05. 07 9.2 0
1965.05. 08 9. 0 0
l-955.05.09 8.5 0
l_965. 05.10 8 .2 0
l_965. 05.11 I .3 0
1965. 05. l-2 8.7 0
1965.0s.t3 9.2 0
1965. 05. L4 9. 3 0
L965. 05. 1s l_0 0
l_965.05.16 L2 0
196s.05.17 13 0
1965. 05. 18 L4 0
1965.05.19 15 0
1965. 05.20 ls 0
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1965.05.2L 15
1965. 05.22 13
1965.05.23 L2
1955. 05 .24 l-l_
1965. 05.25 LL
1965.05.26 L2
1965.05.27 L2
1955. 05.28 L4
1965. 05 .29 t_s
1955. 05 . 30 l_5
1965. 05 . 31 t-5
1955. 06. 01 14
1965. O6.02 l_5
1965.06.03 L6
L965.06.04 18
1955.06.05 20
1955.06.06 22
1965.06.07 23
1965.06.08 25
1965.06.09 26
l_96s. 06. 10 25
l_965. 06. 1l- 28
L965. 06.L2 27
1965. 06. L3 27
1955. 06. t-4 22
1965. 06. 15 19
1965. 05. t-6 t_8

1965. 06.17 L5
1965.06. L8 L4
1965. 06. l_9 14
1965. 06.20 L4
1965. 06.2I L6
l_955. O6.22 l_9
1955. 06.23 20
l_965. 06 .24 2L
1_965. 06.25 2L
1965. 06.26 20
l_955. 06.27 l_9
1965. 06.28 20
L955. 06.29 20
1965.06.30 22
L955. 07. 01 22
1965. 07.02 25
1965.07.03 25
1965. O7 .04 27
1965. 07. 0s 29
l-955. O7 .06 28
1965. O7 .07 27
L965. 07. 08 26
l_965. 07 . 09 24
1965. 07 . t_0 22
1955. 07. t-1 2L
1965. 07.12 19
1965.07.13 18
l_965. 07 .14 I7
l-965. 07 . 15 I7
1965.07.16 20

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.0
0
0
0
0
0
0
0
0
0
0
U

0

0
0
0

0
0
0
0
0

0
0
0

0
0
0
0
0
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1955. O7 .17
1965. 07 . 18
1965. 07 . 19
1965. 07 .20
l_955. 07 .2L
l_965. 07 .22
1955. O7.23
1965.07.24
1965. O7 .25
1965. 07 .26
1955. O7 .2'7
1965. O7 .28
1965. 07 .29
1_96s. 07.30
1965. 07 . 31
1965. 08 . 01
1965. 08 . 02
L965.08.03
t_965. 08 . 04
L955. 08 . 05
L955. 08 . 06
1965. 08 . 07
l-955.08.08
1965. 08 .09
l_965. 08.1_0
L965. 08. 1_l-

l_965. 08.L2
1965. 08. 13
r.965. 08 . L4
1965. 08. 15
1 965. 08 . L6
1965. 08. l_7
1955. 08 . 18
L965.08.t9
1965. 08.20
1"955. 08 .2L
1965. 08 .22
1965. 08.23
1 955. 08 .24
1965. 08..25
1e5s. oti.ze
196s.08.27
l-965. 08.28
l_965. 08.29
1965. 08.30
1965. 08 . 31
l_965. 09. 0.1
L965. 09.02
l_965 . 09. 03
l_965 . 09. 04
1965. 09. 05
1965. 09. 05
1965. 09. 07
1965. 09. 08
1965. 09. 09
L955. 09. 10
1965. 09. l_l_

220
200
L60
150
1"4 0
740
t4 0
L40
l-70
t40
130
].'20
120
120
11 0
11 0
100
9.6 0
9.5 0
9.3 0
9.2 0
8.8 0
8.7 0
8.7 0
8.7 0
8.7 0
8.7 0
8.5 0
8.2 0
100 0
200
]-40
9.0 0
8.0 0
250
1-7 0
9.0 0
8.0 0
7.5 0
?.0 0
7.0 0
6.5 0
6.0 0
5.5 0
5.0 0
4.O 0
3.5 0
3.5 0
3.5 0
3.5 0
3.5 0
4.5 0
6.0 0
8.0 0
9.5 0
7.0 0
5.5 0o
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L965.09.L2 6.0
1965. 09 . L3 6. O

1965.09.14 6.0
1965.09.15 6.0
1965.09.16 6.0
1965. 09 . 17 5. 5
1965.09.18 5.5
1965.09. 19 5.2
1965.09.20 ,5.2
1965.09.21_ 5.0
L965.09.22 4.8
1955.09.23 4.6
1965.09.24 4.4
1965. 09.25 4.2
1965. 09 .26 4 .4
L965.09.27 4.5
1955. 09 .28 5.3
l_965. 09.29 6.3
L965.09.30 6.3
1965. 10 . 0l- 6 .4
1965. 10. 02 ? . 0
l_965. L0. 03 't . o
1965. l_0. 04 '7 . o
1955.10.0s 7.o
1955.1_0.05 ?.0
1965. 10. 07 ? . 0
1965.1-0.08 7.0
1965.10.09 7.8
r_965.10.10 7.8
1965.L0.1-l_ 7.8
1965. LO .t2 7 . 8
l_965.10.1-3 7.8
L965.10.1_4 ?.8
l_955.1-0.15 7.8
196s.l-0.l_6 7 .8
L965. 1_0. l_7 7 . 0
1965. 10 . 18 6 .4
1_965.10.1_9 5.8
1965.10.20 5.8
1965.1-0.21_ 5.8
1955.10.22 5.8
1965. L0.23 5.2
L965. L0 .24 5 . I
L965. L0.25 5.8
1965. L0 .26 5 . 8
196s. L0.27 5.8
1965.10.28 5.8
l_965. LO .29 5 . I
1965. L0.30 5.8
196s.10.31 6.4
1965.11.01 7 .O
1965. LL.02 7 .O
L96s. l-t-. 03 7 . o
1965. 11. 04 7 . 0
1965. 1-1. 05 6 .4
1965.11.05 6.4
1965. 11_ . 0? 6 .4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
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1965.1_1.08 7.0 0
1965.11_.09 ?.0 0
1965.11_.10 5.8 0
1965. l_l_.11 5.2 0
1955 . tL.t2 5. I 0
1965. 1L. 13 5. 8 0
1955.11.14 7.8 0
l_965. l-1. t_5 7. I 0
1965.11.16 7 .8 0
l_965 . t-1-. 17 7 .8 0
1955. t-1 . L8 9 .4 0
1965. 11. L9 9 .4 0
l_965. LL.20 10 0
l_e65. LL.2t 8. 6 0
1965. LL.22 9 .4 0
1955. LL.23 7.8 0
L965.11.24 7.0 0
L965. tL.25 6.0 0
1955. tL.26 5.0 0
1965.tL.27 5.5 0
1965. LL.28 4.0 0
L965. LL.29 3.5 0
l-965. r-l-. 30 4. 0 0
196s.L2.OL s.5 0
l_965.t2.02 3.5 0
1965. L2.03 3.0 0
1965. L2.04 3.0 0
1965. L2.05 3.0 0
t_965.t2.06 3.0 0
l-96s.L2.O7 3.4 0
l-965.L2.08 3.4 0
1965. L2.09 3.8 0
1965.L2.I0 3.4 0
1965. 12.tL 3.8 0
1965. L2.L2 3.8 0
L965. L2.13 3.8 0
l_95s. L2.t4 3. 5 0
r_965. L2.L5 3.2 0
L965. L2.L6 2.8 0
1965.12.L7 2.6 ' 0
l_965. L2.L8 .2.5 0
1965.12.L9 2.8 0
L965. L2.20 3.0 0

1e6s.L2.2L 3.4 0

1965. L2.22 3.3 0
1965. L2.23 3.1 0
l_965 . L2.24 4 .2 0

1965. L2.25 4.2 0
L965. L2.26 4.6 0

1965. L2.27 4.2 0
1965. t2.28 4.6 0
1965, t2.29 4..2 0
1965. t2.30 4.6 0
L955. L2.3L 4.6 0

1966. 0l_. 01 5.2 0

1966. 0L. 02 5 .2 0

L966.0L.03 5.8 0
,o
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L966.01.04 5. 8 0
1966. 01. 05 5. I 0
1956. 0L. 06 5.2 0
L956.01. 07 5.2 0
1_966. 0L . 08 5 .2 0
L966.01_. 09 4.5 0
1955. 01. 1_0 4 .6 0
1966. 01. l_l_ 4.6 0
1-965. OL.L2 4.6 0
t_966. 01. L3 4.6 0
L966.01.14 4.6 0
L966.01 . 1s 4 .6 0
t_966. 01 . L5 4 .6 0
L955.01.17 4.5 0
1966. 0l_. L8 4.6 0
L956 .01_ . 19 5 .2 0
1_966. OL.20 5 .2 0
1965. O]-.2L 4.2 0
1966. Ot.22 5.2 0
1965. OL.23 5.8 0
1966. OL.24 5.8 0
1966. 01.25 5. I 0
1966. OL.26 s.2 0
L966.OL.27 4.6 0
1966. 01_.28 4 .6 0
1955.0L.29 4.6 0
1966. 0l_. 30 4.6 0
l_966. 0L . 3L 4 .5 0
1966.02.01 4.6 0
1966. 02.02 4.6 0
L966.02 . 03 5.2 0
L966. 02 . 04 5 .2 0
L966.02. 05 5.2 0
1965. 02.06 5.2 0
L965.02.07 5.2 0
L956.02. 08 5 .2 0
1_966. 02 - 09 5.2 0
L966.02. 10 5.2 0
L956. 02.II 5 .2 0
L965. 02 .L2 5 .2 0
1956. 02.t3 5.2 0
l-966. 02 .L4 5 .2 0
1966. 02.L5 4.6 0
L966.02.76 4.6 0
1966. 02.L7 4.6 0

1955. 02.L8 4.5 0
1966. 02.L9 4 .2 0
L965. 02.20 4 .2 0
1966. 02.2L 4.2 0
1_956. 02.22 4.2 0
L966.02.23 4.6 0
1966. 02.24 4.6 0
1966. 02.25 4.6 0
1956. 02-26 4.5 0
l-965. 02 -27 4.6 0
L966.02.28 4.6 0
L956 .03 . 01 4 .5 0o



Whites C NrSteamboat, NV
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1956. 03 . 02
1966. 03. 03
1955. 03 . 04
L965.0s. 05
1966.03. 06
1965. 03 . 07
1966. 03 . 08
1966. 03 . 09
1966. 03 . l-0
1965. 03. Ll-
1966. 03 . 12
1955.03.13
1 966. 03 . 14
L966. 03 . l_5
1966. 03 . 16
1956. 03.17
L965. 03 . LB
l_966. 03 . L9
L965. 03 . 20
1966. 03.2L
1966. 03.22
L965.03.23
l_956. 03 .24
L966. 03 .2s
1-966. 03.26
L966. 03.27
1966. 03.28
l_966. 03 .29
t_966. 03.30
L965.03.3L
L956.04 . 01
196e. 04.02
l_966- 04. 03
1_966. 04. 04
l_955. 04 . 05
1965.04.06
l-966. O4.O7
r_966. 04 . 08
L956.04 . 09
L966. 04 . l-0
l_966. 04 . l_t_

L966. O4 -12
r.956. 04.13
1966. 04 . L4
1966. 04 . 15
L966.04. 16
l_966. O4.t7
1_966. 04 . l_8

1966. 04 . l-9
L966. O4.20
l_966. O4 .2I
t_966. O4.22
1956. 04.23
1966. 04.24
1966. O4.25
1966. 04.26
1966. O4 .27

4.2 0
4.2 0

4.2 0

4.2 0
3.8 0
3.8 0
3.8 0
3.8 0
3.8 0
3.8 0
3.8 0
4.2 0
4.2 0
4.2 0
4.2 0
4.5 0
5.2 0
5.2 0

5.2 0
5.2 0
5.2 0
5.2 0
5.2 0
5.2 0
5.2 0
4.6 0
5.2 0

5.2 0
6.4 0
5.4 0
6.4 0

6.4 0
7.0 0
7.O 0
7.0 0
7.0 0
8.6 0
8.6 0
8.6 0
8.6 0
8.6 0
8.6 0
7.8 0
7.8 0
8.6 0
8.6 0
8.6 0
7.8 0
5.4 0
5.8 0
5.4 0
5.8 0
5.4 0
7.0 0
?.8 0
7.8 0
7.8 0
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1966. O4.28 7 .8
r.956. 04 .29 ? . I
l_965.04.30 7 .8
1965.05.01 7.8
1966.05.02 8.6
1966.05.03 8.6
L966.05.04 ?.8
1956.05.05 8.6
r.966.05.06 8.6
l_966. 05. 07 8. 6
l_966.05.08 8.5
1966.05.09 8.6
L966.05.10 8.6
t_966. 05 . 1L 9 .4 ,

1966.05.12 8.6
L956. 05 . 1_3 9 .4
1966.05. L4 9.3
1966. 05 . l_5 9. 3
l_966.05. l-6 9.3
1966.05.1? 9.3
1956.05.18 9.3
L966.05.1-9 9.3
L966. 05.20 9.3
1966. 05 .21, 9. 3
1965.05.22 9.3
L966. 05.23 9.3
L965. 05.24 l_0
Ls66.05.25 l_4
L966. 05.26 l-4
1966. Os.27 L4
L966.05.28 l_3
L966.05.29 L4
L965.05.30 t4
l_966. 05 . 3l_ 13
t_966. 05. 0t t2
L966. 06 . 02 1l_
1966.06.03 11
l_965. O6. 04 L1
L966.06.0s l_t_

l-966. 06 . 06 L2
1966. 05. 07 3.2

L966.06.08 L2
t966. 05.09 t2
1966.06.10 11
1966.05.11 10
1966.06.L2 10
L966.06.13 l_0
1966.06.1_4 9.3
1966.06.15 8.4
L966.06.16 8.4
1956.06.17 8.4
1966.06. 18 7 .7
1966.06.1_9 7.7
L966.06.20 7.7
1956. 06.2L 7.0
L966. 06.22 7.0
L966.06.23 7.0

,o

1o
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19 65. 06 .24 5. 3
1966.05.25 6.3
1966. 06 .25 6. 3
i_966.06.27 5.3
L956.06.28 5. 8

1956.06.29 5.8
L966.06.30 5. 8

1966. 07.01_ 5. I
l_965. O7 .02 5 . 3
l_966. 07. 03 5.3
1966. 07 .04 5.3
1_966. 07.05 s.3
1965. 0?.06 5.3
L966.O7.07 5.3
L966.07.08 4.8
1966.07.09 4.8
L966.07. t_0 4.8
l_966.07.11 4.8
t_965. O7 .L2 4.8
L966.07.l_3 4.8
1966. O7 .'J_4 4 . I
L955.07.1_5 4.3
L966.07.16 4.3
L965.07.1,7 4.3
1966.07.18 4.3
!965.07. L9 4.3
l_966. 07.20 4.3
l-966. 07 .2L 4. 3
l_956. 07 .22 4.3
l-966. 07 .23 4.3
1966. 07.24 4.3
L966. 07 .25 3. I
l_956. O7 .26 3. 8
1_966. O7 .27 3. I
L965.O7.28 3.8
L966. O7 .29 3. I
L966.07.30 3. I
L965.07.31- 3.8
1966.08. 0L 3. 8
1966.08.02 4.3
1966.08.03 4.3
1965. 08. 04 3. I
L966.08.05 3.8
l_956.08.05 3.8
L966.08.07 3.8
t966.08.08 3.8
1955.08.09 3.8
1966.08. L0 3.8
L966.08.11 3.8
l_956.08.12 3.8
1956.08.13 3.8
L965. 08 . L4 3. I
l_966.08.t5 3.8
1966. 08.16 3. 8
L965.08.17 3.8
1965.08.18 3.8
1966.08.1_9 3.4

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0'0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
n

0
U

0
0'o
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1966. 08 . 20 3. 4
L966.08 .21 3.4
1965. 08 .22 3.4
1966. 08.23 3.4
1966. 08 .24 3.4
L966.08.25 3.4
1966. 08 .26 3. 4
1966. 08.27 3.4
1966. 08.28 3.4
L966. 08.29 3.4
1966.08.30 3.4
L966.08.31 3.4
1966.09.01_ 3.4
1956. 09.02 3.4
1966.09.03 3.4
L966.09.04 3.4
L966.09.05 3.4
L966.09.05 3.8
1966. 09. 07 3. I
L966.09. 08 3. I
L966.09.09 3.8
1966. 09. t_0 3. I
1956. 09. 1t 3. 8
t966.09.L2 3. I
L965. 09. l_3 3. I
1966. 09. L4 3. 8
l_966. 09. 15 3. I
1966.09.1-6 3.4
L966.09.17 3.4
r.966.09.1_8 3.8
1966- 09. 19 3. I
1966.09.20 3. 8
t966.09.2t 3.4
1966.09.22 3.4
l_956. 09.23 3.4
L966.09.24 3.4
i_966. 09.25 3. 4
L965.09-26 3.4
L966.09.27 3.4
l_956. 09 .28 3 .4
l-955. 09.29 3.4
L966. 09.30 3. 4

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
n

0
0

o
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# US GEOIOGICAL SURVEY
# DAILY MEAN DTSCHARGE DATA
#
# Station name z Wc-2 Whites C Nr Steamboat, Nv
# Station number: 103497L0
# latitude (dduunss) 392305
# longitude (dd&runss) .... 119501-3
# state code. 32
# county. .... Washoe
# hydrologic unit code. 15050102
# basin name. Truckee
# drainage area (square miles) ....
# contributing drainage area (square rn-iJ.es)
# gage datum (feet above NGVD)

# base discharge (cubic ftlsec)
# WATSTORE parameter code. 00060
# WATSTORE statistic code 00003
# Discharge is listed in the table in cubic feet per second.
4?

# Daily mean discharge data were retriewed from the
# National Water Information System fiJ-es calJ.ed ADAPS
+?
# Format of tab]e is as follows.
# Lines starting with the # character are cormnent llines describlng the data
# included in this file. The next line i-s a row of tab-del-imited coL.rmn
# names that are Date and Discharge. The next',line is a ro!,r of tab-de]-inited
# data tlpe codes that describe a l-O-ctraracte'r-wide- date (10d) and an
# 8-character-wide nurneric value for discharge"(8n).. A-Ll following lines are
# rows of tab-delirnited data values of date (year.rnonth.day) and discharge.
# A value of ttEI or "e" in the Flags fi.eJ-d iirdicates that the discharge for
# this day was estimated. Any other wirJ-ues shown in this field are irrelevant.
+r
# NOTE thj-s fi]-e was requested from the NWIS-!{ software package
# on Fri Jun 15 l-8:48:46 2000
# Dates are now in YYYY.MM.DD format.
#
# ----oate Range In File----
# L L982. 05.01_-l-982. 09.30
Date Di.scharge Flags
10s 8n 2s
t982.05. 0l_ 9 .4 0
L982.05.02 t2 0
t982.05.03 14 0
1982.05. 04 l_6 0
L982.05. 05 t-5 0
L982.05.06 L5 0
L982.05. 07 1_3 0

1982.05.08 11 0
t982.05.09 11 0
L982.05.L0 t0 0
L982.05 . l_1 t_0 0
t982.05. r.2 9. 5 0

L982.05. 13 9.'t 0
L982.05.14 10 0
L982.05. t_5 11 0
L982.05.16 t2 0
t982.05.17 L2 0o



WC-2Whites C Nr Steamboat, NV
Station Number 1G29710
Page 2 of 4

1.982.05 . 1_8 13
7.982.05 . 19 14
L982.05 .20 L4
1.982.05.2t L5
1982.05.22 t6
7.982.05.23 l-8
)"982.05.24 19
1982.0s.25 2L
L982.O5 .26 22
7,982.05.27 23
1982.05.28 23
1982.05.29 23
L982.05.30 22
t982.05.3L 2L
1982.06. 0l- 18
1982.06.02 L7
1982.06.03 t_6
L982.06. 04 l-6
1982.06.0s L5
L982.06. 06 l_5
t982.06. 0? l-5
1982.06. 08 l_5
1_982.06.09 16
L982.05. L0 l_6
1982. 06. 11 l-8

.t982.06.L2 19
L982.06. L3 l_8

Ls82. bs. rq l-8
L982.06. t_5 L9
L982.06. L6 2L
L982.06. L7 29
L982.06. t-8 33
L982.06. L9 60
1982.06.20 57
L982.06.2L 38
L982.06.22 32
L982.06.23 33
L982.06.24 31
t982.06.25 30
L982.06.25 30
L982.06.27 28
L982.06.28 28
L982-05.29 27
1982.06.30 26
L982.07.01 27
L982.07.02 27
L982.07.03 25
Ls82.0?.04 24
L982.07.05 23
1,982.07. 05 23
L982.07.07 24
1982.07. 08 24
L982.07.09 24
L982 - 07. 10 24
L982.07 . l_1_ 25
L982.07.L2 26

0

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0o



WC-2Whites C Nr Steamboat, NV
Station Number 1 032971 O
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1982.07.13 26 0
t982.07 .L4 26 0
7982.07.15 25 0
1982.07.16 25 0
1,982.07.L7 24 0
1982.0?. L8 25 0
1"982.O7 -r9 24 0
1982.07 -20 22 0
1982.07 -2L 22 0
L982.01 .22 21 0
t982.07 -23 20 0
l-982.07 .24 20 0
1982.O7 -25 20 0
1982.O7.26 20 0
1982.07 -2't l_9 0
L982.07.28 19 0
L982.O7.29 18 0
L982.07.30 t7 0
1982.07.31 l7 0
L982.08 .01- 16 0
L982.08.02 l5 0
L982.08.03 15 0
l_982. 08 . 04 15 0
t982.08.05 L4 0
L982.08.06 t4 0
L982.08.07 13 0
L982. 08 .08 13 0
L982.08.09 13 0
L982.08.10 L2 0
l-982.08 .1_l_ L2 0
L982.O8.L2 t2 0
L982.08. L3 t2 0
L982.08 .14 t-1 0
1982.08.l_5 Ll_ 0
L982.08.t6 1l- 0
1982.08.17 L0 0
1982. 08 .18 t 0 0
1982.08 . l-9 L0 0
!982. 08 . 20 l-0 o
t982.O8.2L 10 0
1982-O8.22 9.8 0
1982.08.23 9.6 0
L982.08.24 9.4 0
1982.08 . 25 9. 3 0
L982.08.26 9.1 0
L982.08 .27 9.0 0
t982.08 . 28 9. 0 0
1982.08 .29 9.0 0
t982.08 . 30 8. I 0
'J,982.08.31 8.6 0
]-982.09. 01 I .4 0
L982-09.02 8.0 0
1982.09. 03 7 .9 0
L982 .09 . 04 't .6 0
1982.09. 05 'l .3 0
L982.09. 06 7 -2 0o



WC-2Whites C Nr Steamboat, NV
Station Number 1@4371O
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1982.09. 07 7. 0 0
L982.09 . 08 6.9 0
!982.09.09 6.8 0
1982.09.10 6.8 0
1982.09.11 7.0 0
1982.09 -I2 7 .4 0
1982.09.13 7 .7 0
t982.09.14 7.9 0
L982.09.15 8.4 0
t982.09. l_6 8". 9 0
1982.09.1? 9.5 0

1982.09.18 L0 0
L982.09.1.9 L0 0
1982.09.20 9.6 0
L982.09.2t 9.0 0
1982.09.22 8.5 0
L982.09.23 8.4 0
1982.09.24 8.9 0
L982.09.25 L2 0
L982.O9.26 15 0
L982.09.27 t2 0
L982.O9.28 10 0
L982.09.29 9.6 0
L982.09.30 9.0 0

'o

io



Calculation Sheet:
Phosphorus concentration in White's Greek due to sprinklers

Sprinkler flow rate: 40 gpm
Number of sprinklers: 100
Minutes of flow per day: 20
lrrigation days per yean 300
\Mite s Creek flow: 6.5 cfs

Gallons of inigation water peryear:
(a0 gpmx100 heads)(20 minutes)(300 dayVinigation year) = 24,000,000 gallonVirrigation year

1O% of which is discharged directly to creek:
(24,000, 0 00) (0. 1 0) = 2,4Q0,000 gallons/irrigation year

ln liters:
(2, 400, 000)(3 . 78 54 liters/gal lon) = 9, 0 84,960 liters/irrigation year

Amount of phosphorus:

(%084960 liters/irrigation year)(3. 67 mgIP) : 33,3 41,8O3 mg .P,'

White's Creek Flow:
(6.5 cfs)(60 sec/min)(60 min/trour)QahrsldayxS65 dayVyear) = 204,984,000 cflyear
(204,984,000 cflyear)(7.4805gallonVcubic foot) =1,533,386,805 gallonVyear

(7,53 3,3 86,8 0 5 gallonVy e ar)Q .7 8 5 4literVgal lon) = 5, 8 04 482,412 kter s

(5,804,482,4121iterc)(300 inigations dayV365 days per year) = 4,'17O,795,038liters/irrigation year

Total Flow in an lrrigation year (lnigation water to creek + creek flow):
9,084960liters+ 4,770,'l95,O38liters = 4,'179,879,9981iters/irrigation year

Phosphorus concentratlon in White's Creek during an inigation year:
(3 3,3 4 1,803 mgP) / (4,7 7 0,7 9 5,03 8 liters) - O .OO7 mdl



O calculation Sheet:
Phosphorus concentration in Ullhite's Creek due to reservoir overflow

Phosphorus in 1 million gallons of reservoir effluent:
(l million gallons)(3 . 7 8 54 liters/gallon)(3. 67 mg/l P) : L3,893,461 mg P

hlhite's Greek 100-year flood event:
(700 cfs)(60 sec/ min)(60 mir/ hour)(7.4805 gallonVcf)(2 hours) = 37,701,720 gallons

(3 7,-l O I,7 2A ganonsx3 . 7 8 5 4lrter sl gal lon) = | 42,7 | 6,5 3 5 liters

Phosphorus content in creek after 2-hour event:
Q,3,893,461 mg P) | Q 42,7 16,53 5 liters) = O.O97 4 mgl

o
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i.St OfJT*Lit the second draft of a Prretiminary Basin Management Srudy performed for the
]gwer.Vfitcs_C5gf watershed located approximarely five (5) miles south of downtown Reno,

(see Exhibit A, Location l'{ap). This Pleliminary Basin Management Study has been
f0rmulatcd in reslnnse to active new dwelopment and intastructurc-consuqction occuning
witltin the area and the existencc of a unique set of flood hazards. Conclusionr -atecommendations provided hercin have been bas€d qxln a rcview of available information,

i*discusions with several by individuals, wortshops, freld rpconnaissance and sursory
calculations.

Tte puqnse of this heliminary Basin Management Study is to derive a unified set of
tnnclusions with rcspect o existing flood hazards and develop interim plicies for new
dwdqment and infrastnrcturc imprwements within the watershed. Conce,ptgat qood control
lrrcasures are also recommendd, ils appropriate.

Mtrch of the infrrmation presented herein is envisioned to be subsequently enhanced and
sqrylemented by more deailed studies, which will undoubtedly serve 

-to *ig somE of its
conclusions and recommendations.. Until such studies are pe*ormed or until other factors
impact-the info-nqation preseoted in tris document, the inteiim policies staU Uc;fli*d-;;;
rF€uFFg the drainage 0esign of new dwelgpment and infrastru"ton proj""tr, otroe this draftrepd becornes finalized. : .'.'

l
J
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DATA COLLECTION AIVD RECONNAISSAI\ICE

Literaturp Review

In accordance with the Whites Creek Basin Management Scope of Work, the
studies, reports and plans listed below were reviewed. Following each listing is
a brief and general description of the patinent information contained therein.

r Regional r9ater study: concept Level Repoft - Tfashoe County flood
Control I\fiaster Plan, Volumes I end II; prepared by
Kennedy/Jentrs/Cbilton in association with Kato & Tgarrcn, Inc. anit FCS
Group, hcd January, 1991.
- Conce'ptual lwel flood control master plan fur Washoe County intended

to provide an estimate of the overall progran costs, establish the general
level of long-term capial needed, and develop a rpcommended
institutional structure and funding plan.

- Existiag hydrologic data were used to dwelop a rcgional relationship
betrveen watershed arEa, avenge stream slop", lfiI,year Einfall depth,
and l0syear peak discharge, resulting in a lfi)-year pcak discharg- of
.310Q cfs for the Sthites,Creek watershed. Flqad contlol improvements
id€trfifid indude a detention site on Whies Cieek at ttre location wherc
wnites crcek divides into four (4) distitrct ctrairners, anc replacement or
existing stnrctrrres with improved culverts at Thunderboit.,:Street,' I€
GuardiaRoad, ktld'I:ne, U.S. 395 and Old VirginiaRoad for a tcital
cost of $35,000.

rj5s0 Concept rlraiaage shrdy [repared for the'Nevadr r]eparhent of
Ihansportation (NIX)T); Plans forl-5E0 north of Highvay'34l.
- .- CBA has lud several discussions with the Eydraulics DMsion of NDOT

rcgading the stahrs of drainage structure design for I-580 along the base
of the Whites Creek waterslred and has rwiewed currcnt plans ior I-580.
At qris time the dninage desrgr has not b€en fuarized; however, it is
proposed that several stnrctures will be provided beneath I-580 to pass the
projected lfiFyear flows resulting ftom splining the toal lfiL.year flow- irmongst the fou (4) branches of \Vhites Creek.

Feasibility Sfirdy for Euffaker Detention Facitity uear the €ity of Reno,
T9ashoe County, Nevada; prepar,ed for lvashoe County hrbtic \ilorks in
cooperation with City of Reno Engineering by Nimbus Engineers;
February, 1990.
- Examination of tlre feasibility of constructing a deteirtion dam at the

Huffaker Narrows,'upsheam of ttre proposed rvfira lnma crossing of
steamboat creek. A study of alternatives, resulting in the proposed
detention site, was origrnally undertaken to provide all-weather access to
the Tmckee Meadows arca east of Reno, including the llidden Valley
arca. The analysis induded development of detailed hydrology for the

I
I

-J



I09-square-mile Steamboat Creek watershed, which includes Whites
crcelc The study states that the majority of flow from whites creek
oecuni as sheet flow actoss meadow or pasture land, with velocities
ranglng from one (1) to three (3) feet per second:

o whites Crtek rletention Facility Fe8sibitity shrdy, we$oe County,
Nevada; pnepared for the Nevads Deparhent of rranqnrtation by

. Itlimbus Fngineers; reviseil June, 1993.
Evaluation of the benefits of a detqrEon basin on llthites Creek at the
exising major flssr split at shadowridge park, including detailed
development of a lflLyear peak discharge and nrnoff hydrograph using
the corps of Engineers' hydrologic computer model, mc-r-
The resulting lfiFyear peak disclrarge of 5100 cfs at the flow split was
disftibutbd anongst the four downstrearn branches of Wtrites Crejt based
on a ratio of available conveyanse. Ttris ratio, in hrrn, was based on
cross-sectional channd geometies, slqles, and nsulting watcr surhce
elerratioas derived from the corps of Engineers watcr surrace prognm,' HEC-2. One.hundred ycar p€ak discharges divided among-tnJfors
branches were estirnated as follows:

Channd:#.1: 7fi) cfs (14%)
Chanirel fl2: 1950 cfs (38%i
Channel #3: 1100 cts.Q2%)
Channel #4: 1350 Cfs QG%)

o Eydrologic Anal''silr of rhomas crcek, D'ry cr€ek and Evnns creek,
washoe count5r, Nwada; prepored fo" the Fed€ral n-e"guo"y
lvranagement Agency by Itlimbus Engineers; August, 19t0. . o

- Evaluation of existing hydrology studies and dwelqment of ninanL
nrnoff models for Tlromas crcet(, Dry creek and Evans Cre*. The
discharges rresulting from these moOets weire recommended for use in a
Flood Insurancc Restudy for Thornas Cr€ek, Dry Creek, and Erans Creek
in V/ashoe Countf and the City of Reno, instead of discharges previously
develqred by FEfvIA and the Corps of Engineers

o Thomas Crcek Iletention Basin Study; prrpared for the Technieal Advisory
committee' }Y1g!oe county Regional Ftood control lvraster plan bt
Kennedy/Jenks/Chilton; l\rlay, 1990.
- Development of specific hydrologic modeling for the Thomas creek

drainage basin and analysis of seve.ral stormudter detention/debris basin
sites witttin the watershed forthe Washoe County Regional Flood Control
Master Plan. The purpose of this study was ttreefiC: 1) to deterrnine
whether dclention could be utilized in the watenhed to reduce the sizes of
planned drainage conyeyance stmctures for u.s. 395 and r-5g0; 2) to
analyze the potential for reclassifyrng the FElvfA-based designation of the
Thomas creekwatenhd as an alluvial frn; and 3) to prepare pretminary
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design parameters for the detention dam/debris basin and channel
improvements.

Ftood Insurance Study for \trashoe County, Nevada Uninco4rorated Areas;
prepared by the Federal Emergency l4anagement Agency (FEIVIA); rcYis€d
April 16, 1990.
- lhis Elood Insurance Sudy (FIS) establishes peak discharges, watcr

surface elevations, ild floodplain and floodway limits for lnrtions of the
Truclec River, Steamboat Creek, Bailey Canyon Qeek, Boynton Slough,
North Ttuckee Drain, Dry Creek, and the four playas in Lemmon Valley.
Thc FEMA alluvial fan methodology vrras used to stndy Galena Creek,
Thomas Crcek and Etrans Creek Approximate methods werc utilized to
study flooding caused by sneral creelrs along the northern shore of Lake
Tahoe and to shrdy those areas having a low develqment lntentid or
mininal flood hazards. The resulting Flood InsuranceRate fvlaps ale used
to set local flood insurance fittes and to guide land development with
leqp€ct to flood ha'atds. h this shrdy, the peak discharge - frequency
telationships for Stearnboat Creek and tributaries werc debrnrined ftom
rcgional analyscs based on 18 moderate'sized, nafiral drainage basins in
the Tnrckee River and Carson River basins. ..

r'TYashoe County Ftood Control l\fiaster Plsn ".Draft I.fud Report,on
llleteorological Anatysis; prepared for lGnnedy/Jenks Consultants by Eenz
Meteorological Services; $eptemben 29,l!D3." $
- A detailed meborologic analysis whose puilnse was o provide a lfiFyear

precipiation event for \Vashoc County to use in EEC-I rainfatl-nrnoff
modeling. A rwiew of the snrdy has been performed byEYDMET, rrc.
and states that it actually pmvides the following: 1) Annual and seasonal
depth{uration-frequency @DF) precipiarion maps and inrcnsityduratio-
fregenry analyses; 2) ArEal Reduction Factors for 100''year $rmmer
thunderstorm events; and 3) orrographic and tempraL variatisns in
rain/snow line and snowlnck for l0Gyear wint€r rainon-snow wents.
Values represented are higher than depicted on cunent NOAA atlases.
The study has not been accepted by Washoe County at F€sent.

o Flood Plain trnformation - Southwest Foothilts Streams (Evans, thomas,
and lilhitrs crrels & Skyline wash), Reno, Nevada; prepared for the
Regionrl Planning Commission of Reno, Sparls and r{ashoe County by the
rlepartment of the Arny, Sacramento District Corps of Engineers; June,
tn4.
- Information on past floods, and maps, prcfiles, and cross sections that

indicate the approdmate extent and depth of inundation of Enans, DrI,
Thomas and 'Whites Creel$ and Skyline Wash ftom ttre Intermediate
Regional and Standard Project Floods.

- Intermediate Regional Flood values (equivalent to the l0Gyear discharge)
for Whites Creek, developed by the Corps of Engineen from available

^,-



stleamflow urd precipitation records and synthesized
other similar watenheds, are as follows:

records of

At Canyon Mouth: 3,000 cfs
At Divide (mile a.99): 2,000 cfs
At Highway 395: 2,3fl) cfs

waten and Related rand Resources - Central r ^hontan Basin, Tmclree
River subbasin, Nevado...califomia: Flood chronorogy, 1t61-1976; based
on a Cooperative Survey by the Nevada Oeearment of Conserration and
Natrral Resorrrces, the Resources Agency of Catifomia, and the United
States Departuent of Agriculture; September, lsfn-
- Presentation of a flood history of the Tnrckee River Subbasin of the

Central l-ahontan Basin, l86f-1976. Ttris history is based on rescalch of
newE alrer,files and other historical alchives and is coneerned wi0r ttr€e
t)"es of flood phenomena that have inflicted flooding and flood damag{
thrcugh the years of record: wet-rnantle and rain-on-snow or frozen-
gound qrents clmracteristic of late winter or early {piing, and the dry-
mantle:event tlpical of localized summcr thunderstoims. .

Tnrckee River, california and Nevada - Eydrologyi otlice Relnrt
qrepared bythe Delnrlment of ltre Amy, Secremeirtb0istrict, Corps irf
Engineers; Febnery, 19t0.. ' .: ". : . ..i'

- Ptesentation of basic hydnilogic dara and critdriarfor fhe Tn1strgb River
Basin for use in flood protbction feasibility'stridias for the Tnrckee
Meadows arta near Reno, Nevada- The hydrologic chalaceristics of the
basin arc discussed, followed by analysis of flow ftequencies and
dwelopment of the standard project and probable Maximum Floods
resulting from winter t1rpe rain storms and summer-frlt type cloudbursts.
The peak flow for whites crcek at st€amboat Ditch iesutting from a
cloudburst statrdard Project Flood, was estimated to be 9,200 ;ft.

Flood Hain rnfornation, Tnrclree River - Rencsparks-Truckee Meadows,
Nevada; prepared fortheRegionatHanning commission of Reno, slnrks,
and washoe County b_y the Deparfuent of the Arny, Sacramento oistrlct,
Coqn of Engineers; fuober, 1970.
- Presentation of information on past floods, and mE)s, profilas and cross

sections that indicatettre de,pth and extent of flooding resulting from the
Intermediate Regional and Shndard Project Floods iiong the floodptains
of the Tnrckee River; steamboat creek and its tribuaries; Alum, Hirnter,
and Peavine creels; and the North rnrckee Drain. The area covered
extends northward ftom lluffaker Hills.

from
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' Flood Plain Information, Steamboat Creek and Tributaries, Steamboat &
Plessant Yalhys, Nevada; pnepared for ttre Regional planning Commision
of Rmo, spqrls and lvashoe county by the Depar.hent of the Aruy,
Sacramento District Corlb of Engineersi June, ly-fl.

This re,port prcsents information on existing flood hazards along
St€amboat Cr€ek a1d uiluury streams in Pleasant and SEanrboat Vaileys!
induding the lnrtion of Steanrboat Crpek that drains whit€s Creek and

. immediately downsE€am, and the upper Tnrckee Meadows area of
washoe county, Nwada. The flood hazard maps rduccd are those
rcsulting frrom the InErmediatc Regional and Standard Prroject Floods.

o Draft Development Standards and Design Guidelines; prepaned for tbe.
T9ashoe County Ilepartment of Comprthensive pta""in$ Juty C, 1993.- Presentation of draft development shndads and desigrr guidelines for

V/ashoe County, including Article 420, Storm Drainagt SanaarOs. Ttris
article p-TgT general rcquTemelts regarding lsyear and lfiLyear
stotm runoff improvements; detention requirements; required drainage
nPort aontents fo1 land development projects; and design requircments for
different tl"es of :storrn drainagc aystems. Emergency ari"hs roadway
desigt requirernents ale contained in Article 408, Streetbesign StandardJ.

' .' i 
'.a-'

o' Fltnding in oouglas priunty - nfiaking Toiig! Clioices (A Guii€ fdir hiblic
Policy Diaroeue); pneilared by the ci6zens-Ta;k Force on rrood conGL- A publication'tvritten b sewe'as an educational guiile frir'igsiadnts'bf' ' Dguglas Counry. Its puqrosc i3 to educate citizens about n."arAi not

alluvial frn and riverine flooding; to pose alteinative policy directions for
citizms to consider and debate; and to serrre as a-U.si" for gattrering
public input and setting futue County direction.

I Pertinent r.etters and Memoranda from \ilashoe county Files:- 4lLLl93 Memorandum and attachments ft,om Craig V. McConnell, public'srorks Director, to the W4* County Commissioners and Counry
Manag€r rcgarding actions hken concerning public disctssion of therilhites ercek Detention Basin project at the tocation of the fq5-branch
flow split. Attachments include the April, 1993 Agenda for the Southwest
Tnrckee Meadows citizens Advisory Board (c-AB); the presenation
Agenda to the Southwest Tnrckee Meadows CAB regarding the detention
basin; notification letter b local property owners ;gardfig discussions
held concerning the detention basin alrd schedule of suUseguEnt .."tingr;
and a description of key factors to consider regarding feaSUitity of U,
basin-

- 4123193 ktt€r from the Southwest Tnrckee Meadows CAB to the'tfr'ashoe
County Commissioners informing them of the Board's unanimous denial
of the Whites Creek Detention Basin projec.t.

j
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4128193 ktter from Craig McConndl to Garth Dull, Director of the
Nevada Department of Transportation (lDOf), sating the County
Commissioners' vote to not proceed witr a joint County-NDor detention
basin on Whites Creek

5ltll93 r-etter from the office of the washoc county clerk to cr:aig
Mcconnell stating the washoe county commissioners' discussion and
negative votc on the Vlhites Creek Detention Basin project

5llll93 Letter from Ronald w. Iliil, Deuti Director of NDOT, to lvlr.
Brian walten regarding facton considered inproposing the'whites Creek
Detention Basin project.

7126193 Agenda for the 7126193 meeting of theRegional water planning
and Advisory Board of washoe county. Agenda rtem No. 5 is i
"Discussion on the Need for Whites Crcek Drainage Basin Shrdy'.

7t29193 r-sfrer ftom David R. Roundtee, Regional'water Manager, to
l[r. Keith Kellircn, chainnan of the southwest Tnrc&ee Meadows cAB
regarding involvement of the cAB in dwelqment of a'whites Creel
ryil ltlu-tagemeot Pro. e1ap.

' 8ll7l93 List of prirate and public property owners within the Whites
Crcek ryd".

- 8t2Dl93 Sanple Request for Propsals and schedule to consultanB for the
following items: (r) Fomlrlation of an apprmcfr b storm\pater
maagemeot planning of the Whites Crc€k basin and its connection to
stcanboat crcelq urd (2) Develqment of inedm policies for managing
the basin.

Report on the February 19E6 tr'Iood h westem Nevada; prepared by
Michael w. Ekem, National weather s€rvice Forccast otrice; rdarcn zt,
19t6.
- Summary of themeteorological conditionsleading up to the mid-Febnrary,

1986 flooding along the carson and tmitee Rivers, including
precipiation records, and a description of the impacts of the fiooding]
including National Weather Service bulletins.

Current Plan Development Report, Truclree Meadows (Reno-sparks-
Metropolitan Area) Nevade; prepared by the Army Corps of Engileers,
Sacramento District; July, 1990.
- Description of the 'curreni plan" being developed by the corps of

Engineers for the Tnrckee River and ributaries from Reno downsteam
through Sparks and the Tnrckee Meadows area in Washoe County north
of lruffaker llills. The ptan includes dre Huffakbr rlills 6am, a

o
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downstream high-flow channel, Ievees, floodwalls, excanation, and bridge
rqilacements.

r Refinement Shrdy, Tnrckee Meadows (Reno-sparls Metropolitan Area),
Nevade; prepared by the Army coras of Engineers, sacramento District;
February 1, 19t9.
- A discussion,of potential refinemsrts to the Truclcec Meadows projoct to

be studied dnring the Preconstruction Engineering and Design phase of the
prcjed. The project refinements considered include: assessment of the
consideration given the Brown Plan; inco{nration of the TTNAES
dete'ntion basin into the project; possible reduction of lwee freeboud;
elimination of Sandard Project Flood structural featurcs; and location of
marsh enhancement features. Discussion is also prwided regarding the
Corps' reqrcnsibilities in fuifilling requiremenn of ttre Natioial gijtoric
Preservation Act of 1966, an assessment of ttre downtown Reno
floodwalls, and local cost share credit requests.

t Evlnolog offrce Report update for the Tnrekee Meadows, Nevade
e*irerat Destgu l\rlemorandum - spanbh Sprinp and Euffaken Hi[s
netention Facilities site Evatuations; prelnred by the.Arnv coqs of
Engineers, Sdcraiqento Di*rict; janu'afr, iggq.- A um_presenting the'resutts of the reviscd hydrology for

spa4isb. springs.va[ey, ittauaing evahgtion of two rcserirhir st"$i;
seani+ springs valley and one ar the Hutrakr Eilts Narrows. i

. offrce Report for the Tnrckee Meadows, Nevada Creneral Dcsigxl
Memoranalum - Hydrologr Review and update; prepand by the Arny
Co4s of Engineers, Samneilo Diffic$ lltfay, fgtg.- Results of the hydrology review and update for the Truck€e Meadows ar€a

and for Spanish Springs Valley, waluation of the two resen'oir sites in
Spanish Springs Valley, and a project-level evaluation of the lluffakq'
Hills Dam site on Steamboat Crcek.

oflice Repor* Tnrckee Meadows Reno-sparts Metropolitan Arca),
lwada koiect; prepared by the Army co"pu of Engineers, sacramento
Ilistrid; h[ay, ltE)z.
- Update to prior reports dealing with proposed flood control and recreation

improvements. New waluations indicated that the project was
economically unfeasible with a benefit+o<ost ratio (BcR) or o.cz to r.
The project wia coneEpndingly reclassified from an active to a deferred
category.

lVl4jor Drainageways Plan, City of Reno
- This Plan identifies critical drainage areas in the City of Reno and

surrounding area and presents strategies for their treatment and
maintenance. The focus of the Plan is to address ttre visuat appearance
and uses of qpecific mqior drainageways. Of particular eoncenlare ttrose

I
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drainageways that are imporant to public health, safety and welfare and
those that reain additional public values. The document includes a
resourEe ualysis, policy analysis, implemenation strategies and
recommendations designed to presewe and impnive these public rcsource
areas.

o nDrafti heliminary Feasibility Analysb, trVhites eud lbomas Cl€eks nood
Control Detmtion Basins; preparcd by Nimbru Engineers; Ivlan}, 19g4.- Preliminary feasibility snrdy for the construction of regionA a&ention

basins near the basc of Mt. Rorc at Timberline Road o attennate flood
discharges experienced in downstream reaches of Whites Creek and
Thomas Creek.

Contacted Parti€s

The following individuats have been contacted on one or more oa€sions to
discuss existing information and present prclirrinary fuidings and apprmches:

'o Craig Mc€onndl, Washoe County hrblic Works .:

o,David Prie, Washoc County puUUc Srortsr Lcorar_d 
-CT*9: Y.rt g9 Cojrnry Compnfrensive planiringr Kirk Nichols, Washoe Cormty hrblic Wodrs ,. :'

o David Roundtree, Regional V/ater Managernent Agency:. Petgy Bowbr, Nimbui Engrneers .r ;.
r Mark Forest, Kennedy/Jenls Consultants
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. Amir Soltani, NDOT
o Chris Mller, NDOt
o Paul Frost, I{DO|I
o Rob€rt Sader, Attorney
o Alex.Fittinghotr, CFA
o Samuel Clncon, CFAr Participants of two (2) hirial \Vorkstrqls

Sev-er4 meetings have been held with the staff of Washoe County cited above,
and a First Draft of $e }dilt.ty whites Creek Basin r*anagemeot Study was
prepared and submitted to 'washoe county on December-7, 1993. 

-rt 
i,

anticipated that several additional interesed parties will.be brought into the
rwiew and evahration P.rocry at a part of refining and fnalizing trris lurrer,iaran
of the Preliminary whites creek Basin laanagement Study.

Hydrologic and Hydraulic Reports for Development hojects

Numerous hydrologic and hydraulic reports prepared for existing and proposed
development projects within the lower whites crce& watenhed have been
reviewed, and information provided in said documents has been incorporated into
the evaluation of existing conditions and formulation of interim poticies.
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Base hflap

A base map has been prepared that assimilates the location of existing and
grcposea development projects, highuay improvemeilts, dninage structures,
FEYA floodplain boundaries and other significant feauues within the pri4ary
|tujy area comprising the lower $thites Creck warrshed. " The underlying
information on th9 map consists of five foot (5,) contur ht€nnl t"p.EF"phy
developed in 1966 by NDC[. Though the topography has been al-tered i*.itti
by improvements related b land dwelopment since 1966, much of thl
topograPhic feahres have esseutially remained unchanged since Orat time, and the
general overall topography of the lower watershed is substantially correct on the
base map. This base map and pertinent information is represented as Exhibit B.

Geologic ltfiapping

The Nevada Bureau of Mines and Geology was contacted to detersrine the nature
and extent of geologic mapping trat has been performed in the lows Whites
creek wat€rshed. h rcslxrup, cBA acquired Map 4BG, the Mt. Rose NEqudrangle Geologic uap prepared in 1983 by H.F.-Bonham, ri. 'and David rL
Rogers- This maP incltdcs most of the Whites Cr€ck watershed norttr of Mount
lo* Highway and west of U.S. 395. Geologic units ddinedtod on the map in
.the study cea consist pnlqity of the upper pleistoceoe.GlEarcr than ro;-om

' 'years old) Thhoe Outwash-Mountnoscfan-Co'mplex and poi'rndr ;ke Outwastr-
Mount Rose Fan Complex adjacent to the flow split neai Sliadb.rridg" p"tt ifrO
covgring large .*T ooyl{oe", dd 1.*go ill*i"t B4t.d" JA&;-of the
Holocene age (less than 10,000 y€ars olQ along two of the fourprimary 

"tr-n"t,(channels #2 md #4, Exhibit B) ang adjacent to u.s. 395. E'ftibitc depicts
generalized surface geologic ctraracteristics dedved from soils information-

neld Investigations

'Swe'ral field investigations have been perforrned within various portions of the
Whites Creek waters]redt *ith pardc'ular ernphasis on tbe prinrary study area of
the lor+'er Whites Creek watcrshed. Information OeriveO tim nlse naO
investigations, s well as from the daa colection effort and discussions with
I*h* County staff and other key individuals, have facilitated the formulation
of conclusions presented in this preliminary Basin Muragement study.
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opINIoNs, AccEpTAr\tcE AIID coNcuRRENcE PERTTNENT TO EKTSTING
STI'DIES

Based ulxln arcview of exising studi;s and re,ports, field reconnaissance and discussions
with 'Washoe County staff and other key individuals, the following fundamenal
conclusions have been drawn with regard to the lower Whites Creek watershed.

A. Ililamitude of the lfl|.'Year Discharge for lVhites Creek -;CBA reviewed the
hydrologic analyses and mrious calculaed values for the l0Gyear discharge for
rilhias Cre€k as presentcd in the bac$round materials provided by Washoe
County in an effort to esablish a value that would be rnost appropriate for use in
basin nanqgement plarudng;activities. After completion of our review, we have
concluded that the lfiFyear discharge magninrde of 51(X) cfs for Whites Creek
at Shadowridge Park should be utilizcd for the cunent basin management
planning activities, at least wrtil such time that a deAiled and comprelrensive
hydrologic urdysis is performed. Our rationde for this tecommendation is as
follows:

1. The IIEC-I uralysis prescned in the Whites Creek Detention Feasibility
Shrdy for NDOT appears to be reasonable .:

Although.technically'(iirlside of CBA's Sqope"of Y/ork for tris Pr-elirninary
Basin Irrlanagement Study, CBA modified selected panfnete.r-s'jir the
ITIig-l anatysis cited:above to determine onir imped ulnn:the calcrrlated

. discharge for'whites crcek at shadowridge P&k. Thesc modifrcations
included the use of normal depth calculations with varying ronghness
values along routing reaches, adjustments to impenrious cover and
adjustments to lag time caicrrlations. The result of these rnrious
modifications was ffrat the calculated lfiFyear discharge fsrWhites Creek
at shadoc/ridge Park was lowered by as much. as 10fi) cft under cedain
sets of assumptions and elwatpd by as much as 1000 cfs under other sets
of assumptions. 'within this range of impacts it appears that the 510o cfs
value is reasonable.

Downstr€am drainage stnrctures along I-580 are being sized in
consideration of an upstream discharge of 51fi) cfs at shadowridge park,
thus prwiding suprport to this value in terms of system compatibility.

rn the absence of detailed analyses that would be pertine,nt to the
preparation of the achml Basin Management PIan or a qlecific and
comprehensive hydrologic investigation, it is more prudent to utilize
conservative base assumptions in the development of interim basin
management policies. The 5100 cfs value appgars to be reasonable, yet
conservative, and it is the highest of the values calculated from the prior
studies reviewed by CBA.

I
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B.

Updated meteorological uralyses are curently being performed as a part of the
Washoe County Flood Control Master Plan. Upoq completion of the updated
meteorological analyses and their acceptance by \Vashoe County, it rnay be
advantageous to revisit the adopted 5100 cfs value to ddtennine if a revision is
wananted.

DistribuJion of the lfiFYear Discherge for. Tghites Creek Dowustrcam of
Shailowridge Park - Whites Creek at Shadowridge Pulc rcprescnts the location
whereflows areinitially distributed across thelowerV/hies Creekwatershed area
under investigation. Flow is distributed into one or morc of essentially four (4)
channels that traverse the lower Whites Creek watershed, ultimately delivering
proportionate nrnoff to the Steamboat Creek area east of U.S. 395- The flow
disribution in the Shadowridge Park vicinity is impacted by the following:

1. The magninrde of the discharge collected at said location-

2. The extent to which existing vegetation within the.channd becomes
denuded by flood flows. :. ..

3. The existence of d*ris flow during a ctraracteristic flood went.

immediately' ,'-.,'.*:

During a lfiFyeai Rood wilnt,"it'ii GA's opinion ihaq under;existing
conditions, it is not possible to acsurately predist the distribution of the total
discharge that will be dlocated to eqch of the channels forming downstream of
the Shadounidge Park area. Perhaps the most significant variable that lirnits the
predictability of the distribution is the potential occufience of debris flow within
Whites Creek. Evidence of prior debris flonrs is readily identifiable in the field
and is characterized by numerous residrul large UlotOets that have been
tranqported from the defined cnannel ulrsheam of Shadowridge Park to various
locations along channels and other arcas downstream within the lower Whites
Creek watershed. The occurre;nce of a debris flow will result in a slug of
ooncentratedboulderrs, sediment and vegetation moving down the defined channel
to be distributed at varying locations downstrream of the defined channel as flow
dcpttr ud velocities are diminished through expansion of the flow width

The potential for debris flow can signifrcantly impact the initial flow disribution
originating at Shadowridge Park by effectively diverting flows in a random
manner from one downstream churnel to ano0rer urd blocking some of the
available flow areas during a given flooding event. For this reason, it is most
appropriate to examine the'flow distribution in terms of preferential values of
proprtional dircharges to be applied to each downstream channel, from a future
planning perspective for new developrnent and infrastructure improvements. The
flow distribution prcsented in the Whites Creek Detention Feasibility Study for
NDOT would appear to be reasonable in this regard, as proportional discharges

The',topogr.aphic definition'rof "flow. paths th4t erdsts
downqeal pJigr to urd durigg i given Rood errenL, '- ..

: Q,.
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are somewhat equitably allocated to each of the foru (4) downstneam flow paths

and as these distributions have been applied to the design of downstream dninage
stnrctures at I-580.

Ttre distribution recommended for adoption by CBA for each of the fourprimary
channels is rqxesented below:

::j:ij!:-. :' rill:::{.!k::il;l

ir{,$sm;

#t ?00 cfs

n 1950 cfs

#3 11$ cfs

#4 1350 cfs

llrese values may be applied to each channel as e future desrgn capacity goal, but
arc not replesentadve of actual existing'conditions due to the dynamic
unpredictability of the florv disuibution ud,,potential for dehris,flow. For
floodplain managemengpdiposes, a pmb .atiilistic alprmch mristidlso,"Ssr'qplied
to f,asilitate the'sel*tion iif a lfi)-'year disctuirge rate that may enter:'dach:of .tfie
fpur (a) channels foumsg4 of Shadouridge Park under existing conditionsi"

Based on an assessment of probability, SA has concluded that a flow of
approxfunatdy 3(m cft has a oneper€nt (1%) chancc of being delivered to any
of the four (4) available flow lnths in any gven year Q..e., a 10G'year went).
Ttris conclusion uras derived as follows:

. 5100 cfs has a I in 100 ehance of occurdng at Shadorrnidge Park (10G
year weo$.

. Conservatively, the,re is a 1 in 4 chance of the entire flow at Shadowridge
Park being ddivered to any of the four (4) downstream flow 1nths.

. 3000 cfs has a t in 25 chance of occuning at Shadowridge Park (25-year
even$.

e The product of the probabili[es of the I in 4 chance (flow pathO and the
1 in 25 chance (25-year discharge at Shadowridge Park) is a I in 100
chance for 3000 cfs to be delivered to any of the four (4) flow paths, or
a l0Gyear event.

CBA derived the 3000 cfs value for the 25-year discharge at Shadowridge Park
by apptying 25-year precipitation values represented on available NOAA atlases

-13-



c.

b the IIEC-I modd presented in the Whites Creek Detention Feasibility Study
forNDOT- Since the standard for floodplain management in W,ashoe County and
per FEfvIA is the lflI'year event, floodplain conditiohs along each of the fonr (4)
flow lnths downstream of Shadowridge Park need to be established under the
assumption that 3m0 cfs is initially delivered to them. Until such time as
structural measur€s are implemented that will sewe b stablish the flow
distribution desired for 51fi) cfs at Shadowridge Park, a flow of 30fi) cfs being
delive'red to each flow path must be considered in the design of development
projecu within the lbwer Whites Cheek watershed.

Edsting hoblem Areas - As a part of the field investigations perforrred by CBA
staff and the review of arailable information, sevetral prroblem aftflr or potentia
problem arcas were identified within the lower Whites Crcek watershed in terms
of flooding poEoti"l associated with development projects and existing
infrasrnrctrre improvements. The following listing re,presena a prcIiminar!
identification of ptential problem locations that may merit furttrer investigatiorr
as a Part of future studies. It must be noted that CBA's conclrsions are not
substantiatd by detailed calsnlations, but have becn based qxln enginuing
judgemen$'heace, the following.Iisting may not be complete ar,rd/or so-e of.thE
listedlocaripns may be deterrnined b not have problenrJ ntm a flood hazan'd s1
capacity,pgrqitxtive upon cl-o..ger, {nore detailetrc:raryrination. . 

-.:. 
. 
-

t.

2.

;'-'-;:...i'.:.;' ' i

E:dgdtrg Cufverls Alo.ng p.S- 395 - All of the existing drainage stmcturcs
that drain Whites CrEek flows are zubsantially inaOequaG to 'coniErr

distributcd discharges undernearh the roadway i*ios 
" rm-yot n*,i

evenL The existing highway will cause upstreim pnding of sormwatcr
runof,f and, when lnnded flood waters reach sufEcielrt lwels, sheet
flooding acFoss the highway irdtl occur.

Olil Virginia Street Culverts - Inadequate drainage structurcs exist asross
old virginia Sheet, and similar conditions will prwail as descriH for
u.s. 395.

zolwii r.cne Drainage structres - The dninage stnrcnrrc crossing of
TrtLegzi r-ane that serrres channel #1 is of substantially insuffiJent
capTity q--pTt the proportioned l0syear discharge. 

-The 
existing

roadway will divert some of the flow east along the south side of zoled
r-ane and some of theflow will qpill northerly across the roadway. At the
intersection of.7nlgza,rane and u.s. 395, there is virtually no irovisionfor accommodating nrnoff originating from channel rz O*ritrr some
spillover flow from channel #3), urd flooding of this intersection will
occur during a lfiFyear event.

Existing Resiilentiat struchrrts rmmediately Dowustrcam of the
Defined channel at shadowriilge park - several existing residential
struchres at this location are subject to a high flood and debris flow
hazard during a l0Gyear flood event.

4.

-1+



5.

6.

7.

8.

V9hites Creek Estates - Some of the existing residential stnrc$res
adjacent to Channel #1 have a potential for flooding during a 100-year
6tent as induced by spillover from the chhnnel at subdivision street
crossings or by limitations in channel capacity.

Lsncers Estate - Some of the residential lots backing up adjacent to the
south of Channel #4 have a potential for flooding during a l0Gyear event.

Existing Residential shrctures South of 'llvhites Creek rane, \lvest of
the hopmeil Pine Tree Ranch Subdivision - SEveraI of these stmctues
have a potential for flooding from channds {2 and #3 during a lfi}year
flooding event.

TVedge Parhway -'wedge Parloray is elerated fiom one to rcveral feet
above odsting grade and crosses the lower whites creek watershed
somewhat transversely to the direction of drainage flow. The newly'
constructed segrnent of wedge Parhray between the ML 11e5s Fighwa]
and Whites Creekl-anewill have a tendcncy to impound nrnoffin excess
of the proprtioned discharge of 1350 6 for orannel #* ortthe upstream
side of.&e roadway and divert flow northeasterly along the wesiside of
theloadway toward Whites &eekl-ane. fire exig{ng tttainage stnretuG
under construction across ctranna #4 aurears to'hav; adequab capacity : , :

. for ttre proponioned discharge for this-flow path; prorrided the: dow is ' ,. :
ddivcred to the drainage structure itself- curreoUy; i1 is prrposed tfua ore., ,

proporiioned flow within Cttamel #4bchanneliied ana OetivereO to the -'
drainage structurc :rs a part of the futurc development of Sterling Ranch.

It shoulil be reiterateilthat the aboie otu.r"Uons aird comchrsions of system
calncity problems are based upon prelininary investigationsr:only, and will
require further sbstantiation as additioml more detaited *udies are
perforned.

-15-



ff. QUALITAITT{E EVALUATTONS OF FT.oODTNG COI{DmONS

To date, floodplain administration within the lower Whites Creek watenhed has been
based primarily upon floodplain inforrration presented on the FEMA Flood Insurance
Rate Maps for $/ashoe County, Panel Numbers 1501 (Effective date: August 1, 1984)
and 1463 (Effective date: April 16, 1990). The floodprone arEas depicted for the lovrer
Whites Creek watershed are rcFesented as '?rlne A' which indicates that they were
originally studied using aorproximate methods only. Based upon CBA's experience as a
Flood Insurance S$dy Contractor with FElvIA, the degree ofdetail that would have been
inherent to trese alproximae Zone A designations was undoubtedly minimal and, 1rcr
FEMA guidelines, would have been limited to a cursory rwiew of USGS quad sheets,
a€dal photographs, and pdnary low flow paths. It is CtsA's professional opinion that
the extent of the fioodplains rqxesented on these FEMA Flood Insurance Rate Maps for
the lower Whites Crcek watershed is signifrcantly undersated.

In order to accurately delineate the extent and characteristics of flood hazard areas withfui
the lower Whites Crc€k rnatershed, a detailed hydrologic and hydraulic analysis will be
needed, which is outside the scope of the curent study. Such an analysis will need to
include "the following: r r. ';:

3. Eydraulic evaluations of flow chancteristics across the lower Whites Crcek
watershed ut'ilizing a combination of EEC-2 evaluations, normal depth
calculations, wejr flow calculations and cutvert capacitJ calcqlations.

The deailed floodplain analysis should beperformed at the earliestposible datein order
to supplement the information conained in the cufiEnt study; to more accurately define
fioodplain limits and characEristics; and to provide better information to be utilizca in
the design of new dwdopment urd infrastrucuueprojects. Theanalysis'should consider
both of the following assumptions pertinent to the flow disribution originating at
Shadowridge Park

t The existing conditions which create a potential for the total discharge of 3000
cfs (or a revised number, if applieablQ being delivered to any of the four (4)
downstneam channels (see Section tr.B.).

r Future conditions ttrat would prevail if the flow disuibution becomes fixed at
Shadowridge Park through'the implementation of structural measiures or if the
overall flow in Whites Creek is attenuated through implementation of other
upstream stnrchuil measues.

1.

2-'

-lG



a part of this study, GA pcrformed a very preliminary analysis CI estimate the extent
rhagnitude of flooding that currently has a potential of occurring within the lower

Creek watershed duing a l0G'year stonn evenL This analysis utilized USGS
sheets, surrent a€dal photogaphs, field investigations,' the 1966 torpographic

acquired from NDOT and rough normal{qth calculations performed across
flat cross sections of varying widths and slopes. Based on evaluations of

.above, it is CBA's opinion that, under existing conditions, much of the lower Whitcs
watershed would be subject to 'shallow sheet flooding" during a lfiFyear event.
rimate flood zones urd average lflFyear flooding depths have been delineated and

represented on Exhibit D. The flood zone designations that have been utilized in the
floodprone area mapping r€presented on Exhibit D are:

Mnimd Flooding Potcntial, Average Depth Less firan 0.5 feet
Sheet flow, Average Depth = 0.5 feet
Sheet flow, Average Depth : 1 foot
Sheet. flow, Average Dqlth Grcater Than I foot

Ihe approxinate flmdprone arcul have atrcmpted b account for the impacb of the
constnrction of Wedge Parkuray and I-580. In deterrnining the shallorv flooding zonei,
CtsA assumed that a discharge of 30fi) ds may be dfuected to any of the four (a) primarv ,

ctannels originating':downstrtanl;of,,Shirdpwridge'Park ,,.At..such time as Strirdtiiial',' ,

mea$tres are implenedted to attendE,the.btal flow Or,define.thc fltw distribUtiOn"fui .r .-

O
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nf. QUALITAITVE GEOMORPHOIJOGY

CtsA bas performed a qr;alitative assessment of the types of fluviat processcs that occur
within the lower Whites Creek watenhed downstream of the fldw split at Shadowridge
Park, in order to assist in the devdqmeut of desigu requiremens urd policies for
continued land dwelopment activities and infrastruchue irnprovements'proposcd wi0lin
the area- This asscssrnent is based on field reconnaissance; the Soil Survey of Washoe
County. Nevade. South Part preearcd by the United Sates Department of-4riartnle,
Soil Consenntion Service (August, 1983); geologic rnaBping of the Mt -Rosc 

NE
auadrangle prepared by E.F. Bonham, Jr. and David K. Rogers (1983) and published
by ote Ne\Eda Bureau of Mines and Geotogy; aerial photographs; and 1966 topography
obtained fr,om the Nwada Ocgartnent of TranqportatiOn. In addition, two pape"s tul
bcco consultrd crtensively: "Alluvial Fan: Prroposed New Proccss-OrientedDefinitions
for Arid Southwest' by Rictrard II. Frcnctr, Ionathan E. Fuller, and Stwe v/arers
(Journal of VJater Resouryqs, Plannine and ldanagement, Vo1.119, No. 5,
Septemb€r/Octob€f,, 1993); and "Geologic Insights into Flood Ilazards in piedmont Aleas'
of Arizona" byPhilipA. Pearttrree (Arizona Geology, Vol.21, No.4, V/intu 1991,'

:. Arizona Geological Srrwey).
, ..:,.;11 . :--

- 
. 
',. , 

Atluvial fans are complex tandforms. T!ty.''.t" tnically cone,sh4ped featqres containing. ,

.1i..-1..;. @ulters,- gravd, s4@ and fine sediments rtlnt have.becn, croded from mountdii':
:i ;'; wstctsh€dtj"d-+posited-on $" {jry*! piedmont or nalley flmn-- ,Iii g€ne,ral,;i11uviel:,i fans 

11 
Et9-Soulhwptcaq be classified as active allu{'ial fans, distribiitari-now are#l an4:';

l ' ; .. inactivealhrvial Aiis"(Fnnch,_e-t al, 19gi). A, brief descriptioi,r'ot'ain',type oFE i-tis-:,
'prcvided bclow b aid in rmdersandiirg the.'geomorphic oaractcrisucs oi'ttt-e'lower
Whites Crcek waterstred.

Prrocesses associaed with active alluvial fais inctude rapid channel tnig1ation, d€bris
flows, hlper-oncantrated sediment tranqport, channel bank erosion, local-bed scb'r anO
flash flooding. Thesc fans are characterized by the following:

- Drastic' changes in channel pattern and frequent channel
movemeng

- Biftucating channel pattcrns that radiate outward in the
downstream direction and thd may be discontinuous;

- Lo.r channel capacities with channel flow changng to streefflow
in the downstream direction;

- Recentand relatively uniform deposition of sedimentacro$ the fan
surface;

- Debris flow levees;
- Weak soil dwelopment;
- Immature vegetative communities;
- Urhited topographic lelief; and,
- Lack of bedrock exposue.
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In contrast, inactive alluvial fans are subject to sheet flooding, local deposition and
scour within a stable channel pattern, extensive sediment tranqrcrt, and flash flooding.
Landforms associated with inactive alluvial fans include:

- Tributary drainage networks;
- Channd and/or overbank capacities adequate for. significant flood

' events, urd that increase in capacity in the downstream direction;

: ffHffiHHlTlr-goriment 
on the ftn surface;

- Extensive soil profile development;
- Mature vegetative communities;

: iffilffi$ffi*;,H;*,clranners.
Distributary flow areas exhibit a channd pattcfii similu to active alluvial frns, but
orperience hydraulic process€s more like those of inactive alluvial fans. Processes that.
occur in distributary flow areas include loel scour and fill, divergent flow, stlean
qaPtue, flash flooding, hylnr-concentrated sediment tranqport, and shifting of nrnoff
among existing channels. These areas cFn be iderrtified according to the foltorving
c[4lSptcristics:

, : 1,.:..{-:r!;t.:;):,i,. . ..' ..

: -:. . ir.r,i: 
_;;. .; t

J

'Whites Crcek originates on theeastern flank of MountRose (eloration 10,778 feet), from
which it delivq€d to the base of the mountain front, at an elenation of approximately
60fi) feet. From this location flow expands for a distance of approximatety 3500 feet
downsheam from the mountain front, then becomes rc-confined into a channel ttrat is
cntrenched into an old dlwial fan surface. This alluvial frn.surface is probably of
Pleistocene age (greater than 10,000 yain old), as uplrer piedmont iueas near mounain
rangcs throughout the Southwest arc often dominated by abandoned alluvial fans of this
age. The entrenched Whites Creek churnel continues in the downstream direction until
it reaches a conctEte, low flow qplitt€r structurc at Shadouridge Fark At this location
flow exits the defined channel onto-the lower whites Creek basin, which is characterized
by a radial, distributary flow network dominated by four channels- Ttrese channels are
characte,rized by low, but nariable flow capacity, resulting in generally unconfined
distributary flow and alluvial-fan activity downstream of the concrcre.flow splitter.

Iit
'i

I

i;

'.o

-19-



Using the classification scheme outlined briefly above, the Whites Creek basin, below
the flow split at Shadowridge Park, exhibits characteristics of both an active alluvial fan
and a disuibutary flow system. Basd on field reconnaissarice, the lower Whites Creek
basin displays the following chancteristics:

Radiating channel pattern from the apoc (Shadowridge Park area)
to the toe of the fan;
Relatively stable channel pattern; we did not see any widence of
recently abandoned channels indicative of channel migration or
avulsion (sudden changes in the cour.lsc of a channel);
Generally low channel capacities with no definite trend towards
increases in channel capacity in the downstream direction;
confinement of florr varies greatly, depending ulnn fan topography
ud Quaternary geologic frulting.
Recent debris flow activity, as widenced by debris flow deposits
at the apex and downstream. One boulder train at the.apex;
between Churnels #1 and f3, is located on a geologically young
@olocene) surface;
sheetflooding, increasing in the downstrreasr direction and
particrilarly adjacent to u.s. 395, resulting from poor channel
definitiqq.$4.d.e-tention of flovr created by II.S. 395 and.,-adaa€nt

; . develop1tl!n$,1,-,,r,. . ..:-,1,, : -: : . -.... .,1i:,.:,..
.I/ariabLe. t 

-ogtr3.Bhic 
relief agqss the farr; ,. ,.. : ..., .i:..i:,.r,. 

i.:, 
.

,y"ga&: soil dorelopment throughout most of the:f;ari::l iE.

Soilprofile developmentprwides a tool to use in deermining how old an alluvial surfrcc
is, 3li such facbrs as silt, clay and calcium calbonate content terd to increase with age.
Soils can be used, thetefure, to determine a!ryroximate ages of sgrfaces and, therefift,
which surfaces have been subject to recent flooding, erosion and de.position. The Sg[
Survey maPs produced by the Soil Consenntion Serrrice depict much ottne Wnires Creek
basin below the fan ap€x at Shadonrridge far* as being occupied by Oest sfu, described
primarily as bouldery or sandy loans- Additional soil uni6 adja"int to and irmmeaiatety
west of U.S. 395, tlle Surprise sandy loam and the Dithod sandy loam, are described
mainly as coarse sandy loams that are srbject to flooding. Based on t1e soil descriptions,
the Oest, Surprise and Dithod units can be intrrprered as being young soils of Holocene
age 0ess ttntr 10,000 yean; olQ and )'ounger (see Exhibit C).- 

-

The Whites Creek fan also contains remnants of Leviathan and Spasprcy stony sandy
loams, which malc up the higher allwial frn surhce into which Wtit"s Creet tras
entrenched its channel upsheam of Shadowridge Park and which also exist on
topogmphically high areas of the lower Whites Creek basin- These latter soil unie can
be interpreted as being of Pleistocene age Greater than 10,000 years) or older, and
therefore, have not been subject to any significant flooding for at least 10,000 y..tr 1toEthibit c). This corroborates well with the approximate floo-dplain iniormation
presented on Exhibit D.
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Wift the occqrtion of the Pleistocene-age alluvial deposits upstream of and adjacent to
the fan xp€x, and the relatively high Pleistocene-aged remnants on the lower fan, it is our
oPinion that most of the lower Whites Creek basin has been and is cunently srbject to
flooding, erosion and sediment depoiition. This is in distinct contrast to the geologic
mapping of the Whites Crcelcuratershed published by theNevada Bureau of Mines and
Geology. As previously sEted, this mapping shows most of the lower basin to be
covered by Pleistocane-ageTatroe Outwash - MountRoseFan Complexand Donnerl-ake
- Mount Rose Fan Complex allwial dqnsits, with Holocene deposits located primarily
along the toe of the fan adjacent to U.S. 395. It is onr professional opinion, Uased oir
fidd reconnaissance, that tlre Soil Survey more accurately rcflects cutrent geomorphic
pn cesses within the lower basin than the geologic map.

9 *-.lgy, the lower whites Creek basin diqplays some charactedstics t;picaf of active
alluvial fans and some charaseristics typical of disributary flow areas.- It is subject
primarily to relatively unconfined flooding and slreeflow, and debris flow activity that
will be^ most prevalent in the vicinity of the fur apex and immediately.downstream. 11l
our opinion, during significant flow Errents large quandties of scdiment varying in size
from !..I1particles to boulders and othcr debris ale likely to be canied by V/hitcs Cbeck
onto thealluvidsrufacedownstreamof theconcr€Eflow qplitul'.lVherythis sediment
and debris arc dqpsitcd will impact where flooding occurs.','It is likety that flow will

.-:--,,.i$P.r€?d out acrois- the ugler fan a-rea',immediaely-dowristridsrtof t# concr€te.qo* ',,,, .

. , splitter, distriblting itscf initially among the three channels immediately bclow the"fan
" , .. ,r?gEr (C.hannpls '#1,' #3.atld #4) and' ,areas,'iit 'between:" ' (Cirhnnel ,r2,begins.. as*fi,r. 1.,

.!rr rr.diY.€rB@ce'from€hannel#1 astrortdistaice,downstreamftom8rCap6x:) Witfrn'a'shdrt ' ,..,

disance downldr-, topgraphic relief increases aho ukcly'ctmsrtrirts:iie .it"rirorn"ocihl , '
until the toe of the fan is reached. Because the existing channel 1ntr€rn aplrsats to be
fairly stable, in comlnrison to a classic, active alluvial frn, rapid ifta"od migrations or
avulsion are not anticilnfed. Shallorp sheeflooding wilf dominate the lowernrost part of
the basin adjacent to U.S. 395 because of the lack of topographic relief in this Ga anA
because of the current deEntion effect produced by thi roadway.
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DOWNSTREAIVI CONDMONS

CBA examined dou,nstream channel, floodplain and ripariur conditions along st€amboat

creek, inctuding n ia-r"ui",". Ttris qualitative assesiment was necesiated by the fact

that diffesen "ppil'.nr, 
.o o*rninl flooding concerns within the whites cleek

watershed may impact downstream con-ditioos along steamboat Qeek"

steamboat creek is the largest tributary 
-to *" Tnrc]ree River in the south Reno ar€a'

rt originates aom wasrro" iab, atoutis miles south of Reno, and drains the southern

and eastern part of inrckee rraeaoows, *t"tiog the TructBe River near vista about six

(O miles aownstream from Huffaker Hills. i* vattey floor area is mostly improved

meadowlands used fOr Pastue' tray production, and other agicultunl Puqnscs' RuIal

residences are scatged throughout tlre .n 
", 

phmarily in ttre vicinity of U'S' 395 and

at the higher Ae.rrations atong the east siae of-tnrctei Meadows' Elristing commercial

development is verY limited'

Per the wastroe county Flood conrol Master Plan, volume t, sreasruoat cr-eek is well

defined until it ;"1pi mgfr.t;ay 341. Downstream of this point flow becomes much

;iil;;;d ;d; Tlt"-fido"t.of the Tnrckee Meadovrs area traverspd by stearnboat

c*rk i. r"bj*t o setre* noddini during periods of high runoff. :''-' i" "

There arc two (2) large scale development propsals that oover properties east of I-5E0

downstream of the piitary snrdy alea" in&uaing st€amboat creek nortr to Huftker

Hills. These ptoeot A OevAoprnent projecF are naled Dansnte Ranch and Double

Dianond Ranch. 'ft" at ir,.Sr;designi for these develqmeirtqPjog' as they relae to

the whites creeh badn, *ifr u raciuatea by the concentration of nrnoff at lnown

locatons along p-p*ai I-580 and will not be alpreciably inry4 by variable sheet

fl""di"t conaitisrs'tat orrrentty prerail uPstream of proposed I-580'

I

5
s
iA

I
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vI. CONCEPTUAL APPROACSES TO FIOOD CONIROL

Bas€d uF)n the review of available information and evaluations of existing conditions,
itis CBA's resommendation that implemenation of dl or a combination of the following
flood sontrol measures will most effectively sfunplify continued development and
infrastnrcture improvements within the lower watershed with a reasonableprobability of
local and comrnunity rrcceptance:

Flow Dlstribution Structure

Under existing conditions, ihe distribution of the 100.'year discharge to channels
downstrean of Shadowridge Park is highly unpredictable. This condition produces a
greater potential for flooding along and adjacmt to cach of the downstream channels
within the lorrerWhites Creek watershed. Channels #1 and #4 arc currently reasonably
well defined or will become well defined with developmcnt and infrastruchre
improvement projects propos€d in the near future downstream of Shadornridge Park'
Significant co-mingling of flows between Ctrannels f2 md f3 occurs dovmstr,eam of the
'initiaf flow distribution at Shadowridge Park, and this condition is not foresccn to be
oorrested in the near future-

.i,iiji ' .The esahlishment of a predicab.le{on, disribution just.::dowrstrcam of Shadouridge.
i, 'j; . .:'r" a, Park to allgg?!+ appligable percgqtrgcs. the toal lm-year.diqgharge of 51.fi) cfs to.Bach .:

' .": '.':. of tlre-fouf (a),pfipary downs"qeam'qbanircls will seg1re':trt;dfircciably"reduce,the..ftOpC, ,

: r,,. ..:, .Irot€ntial'within,the eltire lowei,s&ites Crcg& waterstrddi,;i...The gfeatest.,immeldiab. '

r .' , benefit in flood hazard reduction qrilltl6 realized along Channels #l and #4 urd adjacent ,-

atGas. Chamels d2 md #3 wilf also experience a significant reduction in flood ha,zard,t initialy, d6 further bcnefits being gained in the futrlrc as the co-mingling of flows
between these two primary flow lnths bedrmes eliminated as continued dwelopment
o@urs within the lower waterslred.

It is rccommended that a flow distributiou structure be considered at the approximate
locatio,n depicted on ExhibitEl as s{x}n as such a stnrchre may be designed and frrnded,
in order to proportionately distribute fre total discharge for Whites Creek to each of the
downstneam clnnnels at rates consistent with thevalues represented on Exhibit D and per
the Whites Crcek Detention Facility Feasibility Study pre,pared for NDOT-. Ttris flo'rr
distribution struchre is tecommended to consist of a reinforced ring levee with
incremenbl openings at each of the four (4) primary ctramel arcas. A tlpical schematic
cross section of this ring levee is depicted on Extribit E2.

Although the design cntss section and height of the ring levee will need o be determined
as a Part of a deailed design process, it is our opinion that the required height and
proposed slope reinforcement will be relatively uisually unobtrusive once constructed.
The slope treatment of soil cement depicted on Exhibit E2 is capable of having an earth-
colored finish and natural appeafimce while providing a monolithic barrier that provides
significant stabilization against erosion and impact by large boulders and other debris-
This concept \4'il1also serve to maintain the integrig of the existing perennial namre of
Channels #1 and #3, as all four (4) chamels would be allowed to pass through the ring
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levee individually via designatcd openings. By avoiding structuntl obliteration of riparian
zones inherent to Channels #1 and rR, constnrction of the ring lwee will not fall under
the juridiction of Section 4(X of the Clean Water Act and essentially will allow for the
plesenation of this oristing dpadan feture and habitat

It is envisioned that construction of a ring lwec system to serr/e as aflow disuibution
stncture will allow for an effective desircd distribution of flows to occur, if stormwater
nrnoff is designed to pass ttuongh the designated openings in the levee system :N an
equatized and disnibued weir flow. In order fur fis to be accomplished, the alignment
of the ring levee will need to bc paralld with the existing contoun downstream of
Shadowridge Park as approxirnately located on Exhibit El. Usc of a flow distribution
structure as descibed will provide alpreciable flood relid for downstream proputies at
a cost that is significantly less than prwious proposals, including the $/hites Creek
DeEntion Facility Feasibility Shrdy proposal alplicable to this location. It will also be
muctt less visuatly obtnrsive rhan the detention basin option and will not requirc the
obliEation of exisdng dpadan arcas. Actual constnrction costs, right-of-way/&se,rnenr
requirements ud design paranetlrs associated with the flow disuibution structure will
be developed as a part of subsequent design activities if this agproach to flood control
is deemed acceptable; however, the toal cost is erEected.to'be tess ttrur Sl,q)0,000.

The majority of new dorelopment that is erQected to ocsur within the lower }\rhites
Creek watsshed willdtimately drain tourard prirnary Channels {2 andlot iR, with little
new develqment dnining tou,ad Channels #1 and #4. One alproach to addressing ttre
futpasts of continued dwelopment ulnn nrnoff rates and watcr-qlnlity is to require on-
site dcrention of sbrmwaEr runoffwith each new dwelopment projeci. Ilowever, until
such time as tre flow distribution at the Shadorridge Park ar.a 

-U"corrs 
sructrrralty

defined and downs flow paths become predictable, the poteotial €xists for fioodini
(drowning out) and bryching of local on-site defiention Acitities dnring a major sbr;
went that causes overflow of primary channels to occur, and his wiU rcnO io ha.re a
potential of exacerbating downstream flooding problems. Furftsr, the construction of
local on-site detention facilities with new development does not guarantee that the
gombined timing of regulated flows released from said facilities will provide a reduction
in downstream discharges, and thus, the local on-site detention approach as a requirement
for new development projects is not an ideal solution.

-2+



Instead, it is CBA'S rEcommendation that local, sub'regiond stomwater detention
besins be considered at the approximate locations shown on Erhibit El as a morc
effective means of comlrcnsating for increases in nrnoff rates and for water quality issues
associated with new dwdopment within upsftam portions of the lower Whitcs Crcek
watershed. flence, with the construction of such facilities, development within the lower
Whit€s Crcck watenhed may occlr without consideration of ury.on-sirc detention
facilities, with the need for such detention being provided by local, sub-regional facilities
that senre all of the contributing projccts.

The cost, sizing, design requircments and permitting requirements fo'r these local, sub-
regional stormwater detention facilities will need to be esablished as a part of a
subsequent deailed design prccess.

Upstream Regional l)etention Basins

Another conceptual alproach to providing flood control for the lower Whites Creek
watcrshed is the constnrction of upstream regional stomwater deteution fecilities. An
option under this apprmch is presentcd in the 'Draft" Preliminar)r Feasibility Analysis,
Whites and Thomas.Cteeks Flood Control Detcntion Basins rcpon.pryparEd by Nimbus
Engineers (I\larct, 1994). Tlre 'Draft' rqrcrt qamines a location ttrat *ouia capture
.flows from both S/hitcs,creek and rhomas Creek on a l2Oasre,sitb,near the base of ML, ,,.
RoSc at Timbcdini Drivc (see Exhibit El Location.lvlaps):r", .,i: : :;.;-.. . ;: :.'-' . ,-. '

..: ' -,, :". i:':-' ''.'.:1,':-..':. . 
":... 

" :,;... .,. .': .' .'.1 , . .; . i,i'
.The overall concept prescnted'by Nimbus.Engineers is to captury and aficflrare ttre pr{ik ,:',,-,: .

flows forWiites Creclcand Thomas Creikarrd release them ino ihs existing downsdeam ' :

channels at more manageable rates. The concept also includes a multi-use apprcach that
incorporates pqssive rccreation featurcs, wetlands creation and a naterfowl and wildlife
refuge into the flood conhol design. Groundwater recharge and fisheries enhancemen6
ale also being investigated

Nimbus Engineers has made contact with a number of regulatory agencies urdinterested
parties. All of the agencies contacted have given a positive rcqponse to $e concept of
the project. The agencies contacted to date arc:

o U.S. Army Corps of Engineers (COE)
. NEvada State Ilistoric Preservation Office. Nevada Dcpartment of Wildlife
o Nevada De,partment of Environmental Protection
o Nevada Division of Water Resourccs
o Washoe County Public'Worls
. Washoe County Department of Compehensive planning
o Regional Water Board

Further input from these agencies and others will be sought as the concept continues to
be refined by Nimbus Engineers. The project concept will dso be presenM to the
Southwest Area Citizens Advisory Board (CAB) and the Regional Water Board Technical
Advisory Comminec (RWBTAC) for their rcview and comment. A Section 404 Permit
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Nimbus Engineers
37lO Grant Dr.. Suite D. Reno. NV 09509Mail : P.O. Bor 10220. Reno, MV 89Sl0
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preapplication meeting is scheduled with the COE for April or carly May to discuss the
project.

Previously dwdoped hydrologic studies of Whites Creek and Thomas Creek were
utilized to develop a preliminary size of facilities. The studies uscd were the Thomas
Crcek Flood Insnrance Study dwdoped for FEMA urd the Whites..Creek Detention
Facility Feasibility Study F€pard for NDOT. The hydrologic models for these shrdies
wcre slightly modifred to determine the volumc of nrnoff which rrould impaa the
Timb€dine Road area during a lflFyear went.

A preliminary facility size and configuration was developed rsing the entirc volume of
flow at Timbcrline Road and considering the physical constraints of the arrailable site.
An initial configuratio'n of ttuee basins, one for Whiles Crcelc and turo in series for
Thornas Creek was used as a basis for a further analysis and fc dweloping quantities
and costs.

The hydraulic e.traracteristics of the rqgional detention facilities determined from rhe
Nimbus Engineen analysis ate as follows:

.i

*,i,:,;'{i n3 ft. r3.8 ft-.

317 Ac-ft- t ,308 Ac-ft.' '. ,:,

30f cG :
256 cfr'

The estimated l0G'year pcak flows ecrperieoced downstream for tbe with and without
regional detentim conditions are given belorv:

The investigated regional detention basins will requirc a maximum excarration of 3.9
million cubic yads of rnaterial and an estimated construction oost of rcughly
$12,5m,(n0. Indications are that the excanation quantities could be significangy reaucei
(and consequertly the costs) with several iterations of cost/benefit anatyses urd better
topographic information.

Additional information regarding this concepnral approach to flood control is provided
in the Nimbus Engineers' report.

Thomas Cr€ek at Virginia Street

Xlbit* Cr€ek u Shadowridge Park
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Orainsge Crrcings of Existing Roadways

Sevcral cxisting {a!!age cmssings of roadways should bc enlarged or have dninage
structurEs provided, in re4ponse to dwelorpment activities and/or reducing cune[rt flood
hazards in selected locations. The primary locations requiring drainage $ructure
enlargement or new s[ucture insallation include:

. Znld,I-ane crosing of Channd #1.

o fJ.S. 395 cmssing of Ctrannel #1.

o TJJ,lezzi' Iare and U.S. 395 Interscction; Drainage stnrcture and outhll channel
necded to ac@mmodate flows from Channel #2.

. U.S. 395 crossing of Ctrannel #3.
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VII. INTERIM FOLICIF'S FOR IVTAIYAGING THE BASIN

As a result of the twiews, discussions, evaluations and investigations performed as a part
of this Preliminary Basin Management Study, serreralprryosed interim policies have been
formulated relating to new development and infrasructure imprwement projects within
the lower Whites Creck watershed- It is proposed that these interim policies be utilized
until such time as more detailed basin management planning activities or structural
improvements are completcd at a l,ater date.

1. Ihainage Coridors

Open space will be established and rcained along each of the four (a) drainage
corridors rqnesanted on Exhibit D. The purpose of esablishing these drainage
corridors shdl be twofold:

A. To provide a continuous meruls of conveyance of the proportional
discharge for each of the primary channels originating from the flow split
at Shadowridge Park downstream to I-580 or the limit of the primary
snldy a!ea.

. r B. Toprovide qpen.Exrce- linlages and oiiporunities for passive resreation; within the prinary shrdy area. . ..-;
. . r i'jt.,'r, i': :'

' At locations where cUar-rnA definition and/or capabity is insufficicnt.to convey the
desired prolnrtiondizg{., 'floiv, a comb" ination; of:excavation and adjac€nt filliiig
will bc necded to crcatc a dcfined channd or conveyanoe arra-

There are several issues associated with the esEblishment of drainage corridon
that require resolution. They are:

. Who will reain ownerstrip of drainage corridors?

o \ilill they be rcained as easements or fee title right-oFway?

'' What mechanism will be utilized to convey drainage conidon or
€asements to an appropriate authority?

r 'Who is responsible for maintenancc?

' Should drainage corridors be natunl to the extent feasible or modified by
excavation and gnding?

r What stabilization measures are deemed appropriate when neeaeA?

Should establishment of drainage corridors occur on a piecemeal basis in
conjunction with new development or should an overall drainage
improvement district be esablished?

;

;



2. Discharges

The following discharges strall bc applied 'as the required design capacides, or
incrcmental discharges, for each drainagc conidon

j:,;..j:jj:11€.t{5+':|I,qlx4:c,l J:'::.:;;: ii:

#L 7fi) cfs

n 1950 cfs

n llfi) cfs

#4 1350 cfs

The value of the total lfiL'year dbclerge for Tghites Crcek.at Shadowrtdge
Partc is 51(X) ds.

UatilrsuCh.time as florrs are pedichbly disnibuted,dorirnstream of Shadouridge
'. Park throlgh the comtnrctisl of a stnrstnal flob distibution frcility. hr. ,rmtil
, uPstream attenuation is provi@,,the dasign for dmmsaeani dweloprnent pf6jec6-
; and the'elcilrating'of building fnished floors must€onsider,trelbssibilitybe'itltn .

'.'cfs,enteriiig any onerof the fuw.(a)"dainage cori'idors (se.scction n.g.l. ',AdA
construction of a flow distribution struchr€, tte incrcmenal discharges for
individud drainage corridors willbe applied. Ilowaretr, in cerain insanccs, i.e.,
drainage coridcs {2 and #3, the effect of co-mingling of flows will need b be
qtidqtd for applicable doutlstream arcas rurtil such time as continuity exists
dong the aplilicable drainage aonidors to alocrtion downstream of a given point
of interest

Finisheil Floor Elevatiotrs

Finishd floor elevations of new individuat stnrcfires where mass gradine has not
ocsuEed sltall be establislted bas€d npor theavcrage flood de,pths rcpresented on
E)dibit D, until such time as morc detailed floodplain mapping is performed for
the lower Whit€s Creek waterslred. The flood depths representeilon Exhibit D
may also be revised at any grven location if substantiated by an acceptable si6-
specific enginecring analysis. Average flooding depths r€prcsented on pxtriUit O
have been esfiablistted under the assumption that 3lXX) cfs may enter any of the
four (4) drainage corridon downstream of Shadowridge Park, causing nooaing
of the conidor itsetf and adjacent arcas. Finished floor elerrations of individuat
stnrctures where no nass gnding has occurred shall be set a minimum of one
foot (l) above the estimated strallow flooding depths represented on Exhibit D
for areas within, between or adjacent to drainage corridon. The one foot (1,)
criteria applies to the upstream side of a grven structure (see Exhibit Fl).
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SECTION A-A

EXHIBIT F 1

EXAMPLE OF FINISHED FLOOR ELEVATION
REQUIREMENTS IN SHALLOW FLOODING ZONES

(INDIVIDUAL BUILDING SITES - NO MASS GRADING)
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For structures that arc integrated into development projects where mass pradins
is grogosed or has occurred, fuiished floors wiU be derrated a minimum of one
fmt (1') above the applicable water surface elwations calculat€d via a site
qpecific engineering analysis. In such instances, spillover from drainage corridors
will need to bc convey€d in streets urd/or drainage easements aro.lnd and adjaccnt
to structures. Provisions must be made to acc€pt spillover nrnoff, convey it
safely, and release it downstream in essentially thc same manner as for existing
conditions. The one foot (1') criteria appties to the upstream side of each
structure. These ooncepts are graphically represcnted on Ertribit FZ.

In areas of "minimal' flooding depicted per Exhibit D, finished floor elevations
for stnrctures shall bc sct a minimum of one fmt (l') above the highest adjaccnt
natural grade (individual building sites) or the adjacent top of curb (mass graded
condition). These requirements rnay be waived if a sitc qpecific engin-eering
analysis demonstrates that no flood hazard exists. Requirements for the elevatin!
of structures in areas of 'minimal" flooding are represcnted on Exhibit F3.

Shect anepnents

In areas of "minimalr flooding, ng qefi4 requireinents apply pertinenl..^,to street
alilpmens. rn areas'; having flood d.ptht designations on Exhibit,D,: an
appropriate amount of s!ftep will be aligned with the-'direction of exisi:ine srades
to,provide aonveyanf-for strallow flooding (sce Eihibit G), at least d'di ,rithdt9,--T lnqrcntepq :.discttarges for individual, draiiage co.rridon.,.tecoirte
esablished through upstream structural measures. 'Appropriate meani for inflow
and oudlow to and from the intemal street conveyance systcms for dwelopmentprojfr shall be p'rovided and applicable shallow fimaing in excess or rc
corridor discharge must enter and exit developed properties fu1 ssscnrialy the
same manner as under existing conditions. Wherc lnssible, the outfall for mnoff
genelated on-site within a development project strould be the nearcst drainage
corridor.

5. Depth.of Flow in Streets

Streets ut'rlized for overflow conveyanoe from drainage corridon shall have a
maximum allowabte depth of one fmt (1') and must consider the flooding
conditions that would be present assuming that 3000 cfs has entered the drainag;
corridor dowrrstream of Shadowridge Park, until such time as the distribution if
flows becomes fixed or attenuation oocun through upstream structural measures.
Once upstream structural measures are implem.ntea to distribute the flow, the
inctementalconidor discharges will govern, the potential for stnllow fiooding in
streets will be appreciably reduced or eliminated, tnd this requirement wilt be
waived, if appropriate-
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. APPLICABLE TO ALL EXHIBIT D FLOOD PRONE AREAS, D(CEPT AREAS WITH
"MINIMA!-" DEPTH DESIGNATION.

GALCUI.ATED WATER SURFACE
ELEVATTON (WSE) FOR
SPILLOVER DISCHARGE

STREET

SECTION B - B

EXHIBIT F2
EXAMPLE OF FINISHED FLOOR ELEVATION
REQUIREMENTS IN SHALLOW FLOODING
zoNES' (MASS GRADED DEVELOPMENT
PROJECTS)

F.F.E.'S FOR UPSTREANI
SIDE OF STRUCTURES
TO BE 1'ABOVE
CALCUIATED WSE FOR
SPILLOVER DISCHARGE

ADDITIONAL CONVEYANCE
IF DRAINAGE EASEMENTS
ARE FEASIBLE

H !a ! !r!
E E



WHITES CREEK BASIN
MANAGEMENT

IN AREAS OF "MINIMAU' FLOODING PER
E)fiIBIT D, F.F.E.'S FOR STRUCTURES
SHALL BE SET 1' OR MORE ABOVE THE
HIGHEST ADJACENT NATURAL GRADE
0NDM|DUAL BU|LD|NG SITES) OR 1'OR
MORE ABOVE ADJACENT TOP OF CURB
(MASS GRADED COND|T|ON).

INDIVIDUAL
BUILDING
SITE

. .. '' . :

MASS GRADED
CONDITIONTOP OF CURB t

THE ABOVE SPECLAL REQUIREMENTS MAY BE
WAIVED IF A SITE SPECIFIC ENGINEERING
STUDY DEMONSTRATESTHAT NO FLOOD
HAZARD E)OSTS.

EXHIBIT F3

FINISHED FLOOR ELEVATION REQU IREMENTS
IN ZONES OF ''MINIMAU' FLOODING.

tel



WHITES CREEK BASIN
MANAGEMENT

EXHIBIT G
STREET ALIGNMENTS IN
SUBDIVISIONS LOCATED
WITHIN SHALLOW FLOODING
ZONES

ACCEPTABLE
PREDOMINANT
STREET
ALIGNMENTS

U,NACCEPTABLE
PREDOMINANT
STREET
ALIGNMENTS
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6. Drainage Structurcs

Drainage structures for new roadways crossing drainage conridors will be sized
to accommodarc the applicable incremental corridor discharge. Where possible,
a depressed section shall be provided within the roadway over the structut.
Reinforcement of the adjacent fill slopes will also be required to minimize
damagc to the structue in the e\rent that the roadway is ovcrtoppcd, until such
time as corridor discharges become predicably established through upstrearn
structunil measwes.

Tlansverse Roadway Grades

Elwated roadways that extend perpendicular o flow directions ale discouraged
and will requireprior approvd of Washoe County, with consideration being given
to any potential for obstrucfug, retarding or diverting said drainage flows when
compared with ocistirg conditions.

Grailing 
. . ,

9. Detention

Bas€d .qpn the wahrations and opinions discussed in Section VI of this
keliminary Basin lvlanagement Study, it has been concluded trat attengation of
increased nrnoffproduced by new development is needed to preclude the ptential
of significant increases in flooding and a deterioration in .od quality
experienced downstream within Steamboat Creek It is also teeommend;f that
l PrefsEed apprroach to providing attenuation of nrnoff and water quality storage
is the construction 9f lfal sub-rcgional stormwatcr detention f""iiiti"s, .,
opposed to requiring local on-site detention with each new dwelopment project-

Local, subregional detcntion facilities offer preferred benefits in ternrs of
consolidated flood control .and water quality treatment and the removal of
requirements for setting aside lands within individual development projects to
provide local on-site detention facilities. Alrc, until such time as iicremental
flows are su@essfully assigned to drainage corridors 

"ia 
uprtteant-Iilo-"toral

measures, the local on-site detention concept may scrve to increase flood hazards
due to a potential for overflow and breaching of said facilities during a major
storm event. Hence, it is recommended that new development projects not
include provisions for local on-site stormwater detention.

7.

8.
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10.

Until such time as local sub-rcgional detention facilides are built, the following
options may be considered as an interim means of accounting for adverse impacts
associated with the constnrction of development projects in the lower Whites
Creek'watershed:

. Impact fees

o Phased bash excanation/construction

o Temporary on-site detention facilities that do not have a potential for
overflowing induced by drainage corridor qpillovas

o Hold harmless agrcements with dournstream propef,ty owneB

The approximate locations for local, sub-rcgional stormwater detention facilities
are represented on E:rhibit El. Furtlrer waluations will be neccssary to design,.
size and Fqpare a cost estimaE for these frcilities.

Funding mechanisms to be considered for construction of th€se hcilities. may
include: ,.r...

; ,.', :.:' .tj'."t.'t:... 1 " " ...11,.'.". ,Dlai4ageirypr-orepentdistrict ." ,.. . . '. ::,,,'.;'. .,.:.
o Inpact fees for new development

o Property taxes

. Dninage utility

r Other alternatives presented in the lilashoe County Flood Contrrol ![ast€r
Plan

SiteSpecifrc fngineetng Analyses

Th€re arc a number of circumstances where a sie-specifrc engineering uralysis
will be requfued to supplement or irmend he.information conained in tris study
prior to commensing xtith a given dwdopment or infrastnrcture improvement
project. The following sitrntions will requirc such an analysis:

o A dwdopment project that includes mass gnding in a portion of the
watershed having a flood hazard designation other than "minimal" on
Exhibit D.

A dwelopment project that includes basements. . Basements will not be
allowed in flood hazard arcas.

:32-



Any design proposal to amend or that would otherwise alter the flood
hazard information represented on Exhibit D.

Any design proposal to waive the finished floor elwation requirements sct
forth for areas of "minimal" flooding per Exhibit F3.

ary nroJect thatproposcs modification to, constriction to, or realignment
of a drainage conidor.

Any roadway desigr p,roject that impacts cxisting drainage pafterns.

Any other applicable set of circumstances where such an analysis is
deemed appropriatc by Wuhoe County.
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PETER C. MORROS, Director

ALLEN BIAGGI, Administtatot

(?751 687-4670

TDD 687-4678

Administration
Water Pollution Control

Facsimile 687-5856

Mining Regulation and Reclamation

Facsimile 684-5259

STATE OF NEVADA
KENNY C. GUINN

Gouanor

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
333 W. Nye Lane, Room 138

Carson CitY, Nevada 89?06'0851

November 17,2000

Mr. Ray Pezonella, P.E.

Pezonella Associates, Inc.
520 Edison Way
Reno, Nevada 89502

RE: Wolf Run Golf Cotrse Permit Application Information

Dear Mr. Pezonnella:

We have reviewed the report for the permit application to use reclaimed waste water for
irrigation of the Wolf Run Golf Course. Based upon the review of this report, the following
cornments are offered:

l. Nihogen Budget

The supply of reclaimed water (RCW) contains a small percentage of nitrogen that will
need to be accounted for in the fertilization practice. Enclosed is a copy of the

Division's guidelines for conducting a nitrogen balance. Please use this guideline or a

similar format to recalculate the nitrogen budget for the course.

Water Budget

A water budget (factoring in ET, Leaching Requirements, Delivery Efficiencies, etc.) for
the 8l-acre golf course needs to be prepared. Again, we have enclosed our guideline for
guidance in preparing a water budget for.an irrigation site. 

.

Impact on Phosphate Level in Whites Creek

a. Sprinkler Heads

The Division recofllmends that the cowse change all sprinkler heads whose water

distribution radius intercepts Whites CreOk to half or quarter circles (as listed in

N0r2 0 200&

Waste Management

Corrective Actions
Federal Facilities

Air Quality
Water Quality Planning

Facsimile 687-6396

2.

a
J.

R



Mr. Ray Pezonella
Wolf Run Golf Course

Page 2 of3
November 17,2000

b.

page 1l of the report) so that spray is not directed over the creek. Additionally,
controls for aerosol drift during high wind episodes should be implemented.

Phosphate Levels in Creek

Please provide information on the phosphate levels in Whites Creek at the course
for the present time. In order to assure compliance with the 0.3 mgll phosphate
(POo) standard in the creek, the permittee may be required to sample the creek at

designated station points. A method of determining the impacts of sources

outside of the golf course will have to be developed (as discussed on pages ll-I2
of the report).

Mass Balance Data

Please provide the location of the USGS station (on the site map) used in the
phosphorous analysis. Is there any more recent data than 1982? The Division
would prefer having the last te4 years of flow data in order to determine the
current average flows in the Cfbek.

c.

4. Storase Reservoir

a. Stream Flow and Ditch Flow Controls

b.

c.

Could reclaimed water from the reservoir enter either Steamboat Ditch or Whites
Creek via leaks in the diversions gates from Whites or Steamboat Ditch? Please

evaluate this concern based on the highest water level attainable in the reservoir.

Liner

What is the liner material ([IDPE, PVC, etc.) for this reservoir? Is it exposed or
covered with soil? How can a leak ur- the liner be detected prior a significant
impact to ground waters?

Flood Season Operations

The Division accepts the proposal to manage the pond levels to minimize the
impact of a pond discharge during the 100-year flood event (as presented on page

14).
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I

i

5. Bacldlow and Cross Connection Controls

Please be aware that the Washoe County Department of Water Resources must review

any plans covering backflow and cross connection controls for the potable water system.

The Division requests copies of all correspondences on this matter.
I

6. Ground Water Monitoring Wells .

I
i

The design plans for all monitoring wells must be submitted to this office for review prior
to installation. We recommend that the permittee coordinate the proposed well locations

and design with the Washoe County Department of Water Resources.

I

These are the primary comments of review on this document. If there are any questions on this

letter, please call me at687-4670 ext.3151.

Sincerely,
n
\)""',AJ.UY*^
_0 .!.." /
Joseph L.Maez,P.E.
Technical Services Branch
Bureau of Water Pollution Control

CC: Danell Rasner, P.E., NDEP
Jbnnifer Carr, P.E., NDEP
Ron Gribble, 1400 WolfRun Road, Reno, Nevada 8951 I
Joe Howard, Washoe County Department of Water Resources, P.O. Box 11130,

I Reno, Nevada89520

i

'i



WTS-IA: APPEI\DD( TWO

NITRO GEN LOADING LIMIT II/ORKSHE ET

The nitrogen loading equation takes into account precipitation, evapotranspirati6n, plant nitrogen uptake,

nitrogen content of the applied effluent, and allowable percolate nitogen concentration. The equation

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

Lw.n): [(Cp. mgA) x (P-ET. ir:/yr)] + [(u.lb/acre-yr) x (4.4)]

[(1-D x (Cn, mg/l)] - (Cp, mgfl)

where:
Lw.nl : Allowable Hydraulic Loading Rate Based on Nitrogen Loading rate (in/yr);

Cp: Total Nitrogen Concentration in Percolating Water (mgit);
ET : Evapotranspiration Rate (irlyr);
P: Precipitation Rate (irlyr);
U : Nitrogen Uptake Rate by Crop (lb/acre-yr);

4.4: Combined Conversion Factor;

Cn: Total Nitrogen Concentration in Applied Wastewater (mgA); and

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

"Cp" - Nitrogen in Percolating Water
R conservative value for Total N in the water that percolates past the root zone (Cp) is7 mgll, which is the

first "red flag" value for Nitrate as N in monitoring well samples. Setting the Cp limit at a constant value

aids in obtaifung an hydraulic nitrogen loading rate (Lw1") which should be protective of groundwater

resources. T5e fuinking water standard for Nitate as N i3 10 mg/I, which would be the maximum allowable

value for Cp.

"ET" - Evapotranspiration
E rpott*ipiration is defined as the "loss of water from the soil both by evaporation and by transpiration
from the plants growing thereon" (Websters Dictionary, 1990). S:1"9 different plants transp_ir-e at different

rates, u riop coefficieni(Kc) can be used to modiff the potential ET for a particular area. Values for Kc
vary-depen-ding upon the geographical location of the crop, and thespecies grown. If a crop coefftcient can

be ietermined, wiren muttiptiaby the potential ET rate, the result is a more accurate estimate of ET for an

inigation site. The Division recommends that reusers contact local agriculture representatives identified in
Appendix Six for further crop-specific and regional information

"U" - Crop Nitrogen Uptake
ptunt 

"ittdgen 
uptake rites (-f are crop-specific, and can be obtained from the local Extension Service,

literature, or othir reputable sources. Using the accepted value for U in this equation assumes that the

harvested portion ofihe crop is removed from the site. Jf plant cuttings are not removed from the area, then

the amount of nitrogen removed by uptake should be offset by the amount of nitrogen retumed tg F" soil by
decomposing cutting materials. If alfalfa, or another legume, is the site's crop, then similar considerations

should be *id" for itmospheric nitrogen which is fixed into the soil by alfalfa. A discussion with the local

agricultural extension service is recommended prior to finalizing a"U" value.
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"Cn" - Nitrogen in Applied Wastewater

The total nitrogen in it e applied effluent water (Cn) can be obtained from the treatment plant that is

supplying the effluent. For site design, an average value can be used. For completion ofthe required annual

balance report, the actual analytical results from Discharge Monitoring Reports shall be used.

"f'- Nitrogen lost to Denitrification and Volatilization
The amount of nitrogen lost to denitrification and volatilization varies depending upon the nitrogen
characteristics of the applied wastewater and the microbial activity in the soil. Microbial denitrification, in
soils with a suffrcient carbon source for the biological activity, may account for as much as 15 to 25 percent

of the applied nitrogen during warm, biologically active months. Volatilization of ammonia may be as

much as 10 percent, depending upon the ammonia fraction in the total nitrogen applied. (Metcalf & Eddy,

1991) For arid cliriates, such as Nevada, the value typically used for the "f'term is 0.2.

Nitrogen Addition by Chemical Fertilizers
If the allowable reuse water application volume is limited by plant consumptive use (Worksheet 1-A),

nitrogen may need to be added by commercial fertilizer. In the design of a reuse site, this should be

estimated to provide the site operator with a guideline for fertilizer application, in addition to the nitrogen

being applied via the treated effluent. The application of fertilizer rnust then be incorporated into the

required annual report to demonstrate that the application of commercial nitrogen and effluent nitrogen did
not exceed the plant crop's uptake rate.

Worksheet 2-C is designed to be used to provide the Division with the required annual report of effluent and

fertilizer usage. Worksheet 2-C canalso be utilized as a site management tool to estimate the amount of
commercial fertilizer which may be required in an upcoming month. However, use of the worksheet in this

manner does not preclude the responsible use of good inigation and nutrient management practices.



WTS-IA: APPENDD( Oll-E

CONSUMPTIVE ASE WORKSHEET

The consumptive use equation for determining the crop's water requirement takes into account precipitation,
evapotranspiration, the efficiency of the irrigation system, and the salt tolerance of plant species. The salt

tolerance of the plant species is used to calculate the leaching requirement (Lr) to remove excess salts from the

root zone. Excess salts within the soil cause the plant cells to expend more energy adjusting the salt
concentration within the plant tissues, and therefore, less energy is available for vigorous plant growth. The

hydraulic loading rate and the TDS to ECw conversion equation included below are derived from Wastewater

Engineering: Treatment. Disposal, and Reuse, (Metcalf and Eddy, 1991), the equation for the leaching

requirement is from the Nevada Irrigation Guide, (USDA, Soil Conservation Service, 1981).

L\") : @T-P) Lr: ECw

[E x (l-Lr)] t(5 x ECe)-ECwl
where:

L\o) : Allowable Hydraulic Loading Rate Based on Crop Water Needs (inlyr);
' ET : Evapotanspiration Rate (ir/yr);
P : Precipitation Rate (inlyr);
Lr : Leaching Requirement (o/o, expressed as a fraction);

E : Effrciency of Irrigation System (o/0, expressed as a fraction)
For example: 75Yo--75/100 = 0.75; example effrciencies are included below;

ECe : SalinitJr Tolerance of Plant Crop (mmho/cm or dS/m;rtl'
ECw : Salinity of Applied Effluent (mmho/cm); If TDS is supplied by the laboratory, see conversion

below; and
TDS : Average Total Dissolved Solids in Applied Effluent (mgn).

"ET" - Evapotranspiration
Evapotranspiration is defined as the "loss of water from the soil both by evaporation and by transpiration from

the plants growing thereon" (Websters Dictionary, 1990). Since different plants transpire at different rates, a

crop coefficient (Kc) can be used to modify the potential ET for a particular area- Values for Kc vary depending

upon the geographical location ofthe crop, and the species grown. If a crop coefficient can be determined, when

multiplied by the potential ET rate, the result is a more accurate estimate of ET for an inigation site. The

Division recommends that reusers cbntact local agriculture representatives identified in Appendix Six for further

crop-specific and regional information.
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"E" - Irrigation Efficiency
ifr" nigution system efficiency is related to how effective the method is in delivering the inigation water equally

to all parts of the crop. Example values for efficienc! are(a);

"ECe" - Salinity Tolerance of Plant Crop

The plant ,ult tol"run"" i. 
"-p-specific, 

and can be obtained from the local Extension Service, literature, or other

repuiable so'rces. The low end of the range identifies the ECe value which would result ina0%o reduction of

crop yietd. The upper end of the range identifies the ECe value which could result na25Yo reduction of crop

Yield(qr.

Example ECe's:
Annual Ryegrass(2) :
Perennial RYegrass(2'r) :
Bermudagrass(2'4) :
Tall Fescue(2'a) =
Alfalfac'a) :

3 to 6 mrr*ro/cm or dS/m

5.6 to 8.9 mmho/cm or dSim

6.9 to 10.8 mmho/cm or dS/m

3.9 to 8.6 mmho/cm or dS/m
2.0to 5.4 mmho/cm or dS/m

"ECd'- Salinitv of Applied Effluent

Direct rn.us*"m"nt o-fECw is typically prefened. However, if the laboratory has supplied the reuser with a

conceintration of TDS, an approximate conversion(a) is ECw = TDS + 640. This conversion is considered

accurate within l0%. The uJrr* for ECw or TDS is obtained from the treatrnent plant supplying the effluent.

For site design, an average value can be used. For completion of the required annual balance report, the actual

analytical results from Discharge Monitoring Reports should be used'

(r) For clarity in this document, the unit for elechical conductivity (EC) is expressed as mmho/cm. However, EC can also be

expressed in decisiemens per meter, dS/m'

lmmho/cm=ldS/m(2) US Golf Association, 1994'

(3) Nevada Irrieation Guide. usDA Soil conservation Service, 1981.
(4) Wurt"*ut".Ennio.rrinn, Trruho"nt. Ditpotul. und R"ut". (Metcalf and Eddy, 1991)

Application EfficiencY

0.65 - 0.85Narrow Graded

Border (< 15'wide)

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

0.75 - 0.90

0.70 - 0.85Center Pivot or
Traveling Lateral

0.70 - 0.85



Worksheet 1-A

CONSUMPTIYE USE REQT]IREMENT WORKSIIEET:
Maximum Loading Rate Based on Plant Water Use Requirements
Page _ of_ Crop Type:

Lwr"r: (ET-P) ; Lr= ECw ; ECw=TDS+640

[E x (l-Lr)l t(5 x ECe)-ECw]

(A) Annual Evapotranspiration @T, in/yr) =
(Multiply by Crop Coeflicient (Kc)'if value is known)

(B) Annual Precipitation @, in/yr):
(c) (A)-(B):-(in/v0

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

(E) Salinity Tolerance of Plant Crop @Ce, mmho/cm):
(F) 5x(E):-(mmho/cm)
(G) (F) - (D) :- (mmho/cm)

(H) Leaching Requirement (Lr,Yo, expressed as a fraction): @) * (G):

(I) 1-(H)=
(J) Efficiency of Irrigation System @,%, expressed as a fraction) :
(K) (I) x (I):-

(L) (C) * (K): Lw1";: (inches/year)

If the Water Use Rate calculated in ("L") above is the lowest application volume calculated for the annual

Consumptive Use Limit (This Worksheet), the Nitrogen Limit (Worksheet 2-A) or the Permeability Limit
(Worksheet 3-A), then fill out Worksheet 1-B to estimate the planned maximum daily flow for the site.



Worksheet 1-B

CONSUMPTTVE USE REQUIREMENT WORKSITEET:
Maximum Loading Rate Based on Plant water use Requirements

Page _ of Crop Type:

Lwr.r: @T-P) ;

[E x (1-Lr)]

Monthly values for evapotanspiration are dependent-onthe.crop type and regi^onal area of the site, as well as the

"*p 
.o!ff"ient if known. trrtontfrty precipitaiion is also.regional. The values for ET and P can be obtained from

the local extension service, literaiure, oiother reputable source. Please see the explanation in the "WTS-lA:
Appendix one" text for further discussion of crop coefficients.

To calculate the monthly value for Lw1"y, perform the calculation for each month as outlined in Worksheet 1-A,

*a irp"t the result in the table below.-'Since this form is crop-specific, a value of zero is acceptable when the

crop ii not in season; however, use of a zero should be explained.

Million Galsryo : Lwr"r inlmo x 

- 

ac+ lzinlft x 43,560 ff/acx7.481 gals/ff + 1,000,000

(Enter and use t[ie number-of aCres for the crop type being irrigated)

MGD (Million galions/day): M Gallons/mo + Days/mo

Lr= ECw ;

[(5 x ECe)-ECw]
ECw'TDS-640

Month Days/lVlo ET
(in/mo)

P
(in/mo)

Lw1"y

(in/mo)
M Gals/lVlo MGD

Jan 31

Feb 28

Mar 3l

Apr 30

May' 31

Jun 30

Jul 3l

Aug 31

Sep 30

Oct 31

Nov 30

Dec 31

Totals (in/yr): Note: These totals should approximate the

annual values calculated in Worksheet l-A



Workshe et 2-A

WATER REQUIREMENT DESIGN WORKSIIEET:
Maximum llydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page_of- QropType

Lw.n): [Cp x (P-ET)J + (Uxa.a)
[(1-DxCn]-CP

(A) Total Nitrogen in Percolating Water (Cp, mg/l):
(B) Annual Precipitation (P, in/yr)

(C) Annual Evapotranspiration @T, in/yr):
(Multiply by Crop Coeffrcient (Kc) if value is known)

(D) (B) - (c)
(E) (A) x (D) : 

-

(F) Crop Nitrogen Uptake (U, lb/ac-yr):
(G) ($ x a.a

(H) (E) + (G):

(I) Fraction of Applied Total Nitrogen Lost to Denitrification and Volatilization (f) :
(r) 1- 1l;:
(K) Total Nitrogen in Applied Effluent (Cn, mgil) =

(L) (I) x (K)
(M) (L) - (A)

(NI) (I{) - (M): Lw1"y (inches/year) =

If the Water Use Rate calculated in ('N") above is the lowest application volume calculated for the annual

Consumptive Use Limit (Worksheet 1-A), the Nitrogen Limit (This Worksheet) or the Permeability Limit

(Worksheet 3-A), then fill out Worksheet 2-B to estimate the plarured maximum daily flow for the site.



Worksheet2-B

WATER REQUIREMENT DESIGN WORKSIIEET:
Maximum Hydraulic Loading Rate Based On Annual Nitrogen Balance Evaluation

Page _ of Crop Type =

MGD

Lw(n): [Cp x (P-ET)J + flJ x a.4)

[(1-0xCn]-CP

Monthly values for evapotranspiration are dependant on the crop typg and reqional area of the site, as well as the crop

coefficient if known. Monthlyprecipitation is also regional. The values for ET and P can be obtained from the local

"*i"nsion 
service, literature, or btn"f t"putable source. Please see the explanation in the "WTS-lA: Appendix Two"

text for further discussion of crop coefficients.

The rnonthly value of crop nitrogen uptake (U) can belalculated according__to the equation included on the Table-
please see tlre discussion in the ;WfS-tR: Appendix Two" text regarding "IJ" values for alfalfa crops or sites that do

'ot 
remove crop cuttings. If a different distri-bution of monthly "IJ" is used, due to circumstances such as gennination

or dormancy periods, tfien provide documentation explaining the difference.

To calculate the monthly value for Lwln;, perform the calculation for each month as outlined in Worksheet 2-A, using

the monthly values for';U", "p", "BT'i-and "Cn", and input the result in the table below. Since this form is crop-

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

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

MillionGallons:Lwt"lin/mo x acres -:'lz:ll,lft x 43,560fflacx 7.481gallons/ff:1,000,000
Per Month ' (ea. croP tYPe)

: M Gallons/mo

Note: The totals for P, ET and Lw1"y

should aporoximate the annual values
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