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1.0 Purpose.
fne pr¡rpose of this Summary Report is to provide a brief explanation of the Conceptual

Dcsign prepared by ENTRD(, Inc. as commissioned by the Burcau of Land Management for
a section of the Horse Creek tibutary to Swan Lake in Reno, Nevada

2.0 Scope of Work.
The Scope of Work for the Conceptual Desþ was to develop two altematives for ¡nssible
restoration improvements for a scgment of Horse Creek sihrated slightly upstream of Swan

Lakc. This creek is also known by different neÍr€sr including the Sage Point Channel and

Swan Creek - the name'oHor€c Creek" is used herein for this scgment.

3.0 Proiect Location and Descriotion.
The Hone Creek segme,lrt undcr consideration resides \4'ithin a l9-acrs privaæly owned
parcel (APN 58&'041-01) situated east of Mlitary Road (at l-ear Boulevard) in the

northwestcm incorporatcd area ofthe city of Reno. The segment bcgins at the present

terminal cnd of Lear Blvd. and procceds donmstream (to the north) for approximately 1,300

feet througb the subject parcel (sec Figrne l). The segment ends rougþly \2A0 feet upsüeam

of Swan Lake coinciding with thc north prop€rty boundary of said parcel. The segment is
unimprovod with higbly erosive and wstable banks. The channel section is incised with
earthen banks and measues rougbly 10 to lS-feet wíde (bottom to top) and 4 to S-feet deep

(see Photo l). This segment slopes at approximately 0.4% $rith a ftrll-flow capacity of
roughly 200 cubic-feet/second (cß). The creek parallels the east boundary ofthe subject
parcel a¡d is primarily linear with little curvature and no sinuosity. It see,lns evide'lrt that this
òreek s€gment is not in a nativc or nstural statc and was appar€ntly fonned by excavation and

earthwork activities within the subject parcel and the adjacent parcel to the cast'

rñv¡xcN*'ìülar" cû{$il1ïÁ!i5
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Photo l. Horse Creek segment looking downstream from the end of Lea¡ Blvd.
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From:
To:
CC:
Date:
Subject:

-wa

Stan Shumaker
Anne Debolt
Lori Miles; Terri Svetich
212512009 6:20 PM

warehouse property in Stead adjacent to flood channel

Anne,
At a meeting a few weeks ago you stated that the property (APN 568-100-09) purchased for warehouse development at the
east end of Lear Blvd in Stead more than likely is entitled to an access to Lear Blvd. You offered to check the transfer of
ownership records (from Lennar to Panattoni Development Company - Stonefield Industrial Center) to determine if this is
true.

The only available access to the warehouse property from the east end of the paved section of Lear Blvd is a dirt road (built
by parties unknown) which crosses a flood channel. This dift road, built over a small culvert pipe placed in the channel,
very effectively prevents the flood channel from conveying its design flood flow.

The question of access from Lear is related to whether o, nät tn" City of Reno should or may take ownership of the flood
channel and the adjoining vacant land west of the warehouse property, currently owned by Lennar (APN 568-041-01), with
this make-shift channel crossing in place. You indicated that the dirt road crossing the channel may need to be perpetuated

for the benefit of the warehouse property.

You also indicated that if the channel and the road crossing are privately owned, then the access that the road provides to
the warehouse property remains private and the problems that the road causes in terms of upkeep and flood issues

remains a private concern.

Stan Shumaker
Sr. Civil Engineer
334-3309
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4.0 Desion Obiectives.
The main goals for tha Horsc Crcek rcsûoration altcrnõtives, as defincd by the BLM and

othcr project stakcholdcrs, include:

A. Thç reduction and/or minimiz¿tion of sediment depositions into Swan Lakc
via Ho¡sc Creck perennial mrmicipal and intcrmittent stormwater flows;

B. The rcstoration and imp¡ovemcnt of thc riparian hâbitat of the Horse Creck

segment under consideration;

C. The improvcmcnt and ñ¡tr¡rc protcction of uatcr quality in Swan Lakc;

D. The abandonme¡rt ofthc existing Horse Crcck channel scgment as it resides

within and travcrscs tbrough the subject parccl;

E. The avoidancc of an extcnsion ofthe Sage Point Cba¡nel, as reccntly
constructcd, from Iæa¡ Blvd. ûo Swan l¿ke; and

F. The cstablishmcnt of an ccologcally scnsitive low flow and flood coûvcyancc

facility for tho Horsc Creek scgmclrt as the dorrnst¡cam extcnsion ofthe Sage

Point Ch¿nnel.

5.0 Proiect 9onstfaints.
Limits to the scgment lcngth under consideration werc set by four importarr project and siæ

constra¡nts: Sagc Point Channel, the proposd Stonefield Industriat Center, LcarBlvd", and

the Ncvada National Cn¡ard land to the nortb. Thc Sagc Point Chânnel (an upsbean portion
of Hone Creek) is the ch¡nncl segment inmediatclyupsücam from læarBlvd. This channcl

was recc¡rtly imprcvcd in conjrmction withrcsidential developmcnts to the soutllsor¡theast of
Iæar Blvd- Thc improvcd section for Sage Point Channel is approximatcly 65-f€et wide at
the bottom, 95-feet wido at the top, and roughly 6 to 9-feet deep (sec Photo 2). the chronel
bottom and büks arc linod with erosion resistant blanketing to promotc soil stability aod

vcgetation. The improvcd portion of Sagc Point Channcl begins at Vlilitary Road and

t€rminât€s at Lcar Blvd. rvhere it connects to thc Honc Creek segnent via a culvert. This
portion of Sage Point Channel resides entirely $,ithin the l9-acre subject parcel. It is cleæ

ttrat thc Sagc Point Cbannel is a significant flood contol facilrty and modifications to it in
conjtmction with thc Horsc C¡eck restoration altcrn¿tivcs were dccmcd t¡üeasonable and

cost prohibitivc. Thereforc, thc Sago Point Channcl re,prescots a major upstneam constr¿int

and dcfines an upstrcam segment limitatiou.

As Figrre I depicts, an industrial developmeirt is proposcd forthe parcel immediatcly east of
thc Horse Creck scgmelrt r¡ndcr consideration. The figurc also shows the parcel immediatcly
wcst of thc subjcct parcel ís developed. Prcliminary plans for thc Stonefield k¡dusüial
Cqrter indicdc the pmjecf if constrr¡cted as initially pmposcd, would not altcr or cncroach

into Horsc Creek However, thc dcvclopment will includc earthwork (ñll) and sitc

impnovcnrents þarking facilities ard buildings) that will prohibit tbc use of thc l¿nd for
possiblc Horse Crcek restoration improvemcnts. Theæforc, excc,pt for possible site access

í
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opporh¡nities, the Stonefield Indr¡strial Ccntcr project is a sitc consha¡nt that confincs

rðsto¡ation altcrnativcs to the subject parccl. As the acfial photography of Figue I
illustratcs, the parccl to thc west of the subjeot parccl is developod but docs includc an

cxisting de{ention basin tbat might be incorporated into restoration activitics for thc creek.

This opportunity is ñ¡rttrer discusscd in scction 7.0.

Photo2. Sage Channel looking upstream from the end of Lear Blvd.

ltrith the development of thc Stonefield Indusrial Center, Iæar Blvd. will need to be

octendcd easterly fromits cuncnttermination. Proposedwiththis ortensionis arcquired

crorsing of thc Sage Point Channel/tlorse Creek facílity. Prcliminary plans for thc

orossing inolude a prcposed concrete box culvcrt systcm consisting of five 4-ft liEh by l0-
ft widc boxes sct sideby-side undemeattr tho Lea¡ Blvd" roadway. It is assr¡med this

facility is peliminely designed and will bc constructcd to adequaæly convey the 100-year

sûormwatcr fl.ow of 1,600 (cfs) anticipated for the frrlly improved Sago Point Channel.'

For the pufposes of the restoration alternatives, this facility was considered erninent and

represents a mqior project constraint. As læar Blvd. is currently a city of Reno roadway

sitr¡ae¿ within public right-of-uray, it is assumcd that tùc roadway extcnsion and box

culvert improvcmcnts, once installed, witl be ddicated to the city of Rcno as publíc

fasilitics nithin extendcd public rigbt-of-way. lVhen thís happens, the privately owned

l9-aa¡;c cubjcct parccl will bo divided into two portions - a southenr 5.6-acre parccl

confaining thc Sago Point Channel and a northern 13.4-acre parcel containing the Horse

Crcck scgmørt.

The for¡rth imporønt project consEaint was defined through initial dcsign concept

meetingp with tho project stakcholders - including arcprescatative from tbs Nevada
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National Guard. As Figrre I indicates, the 353-acre parcel situated immediately north of
the subject parcel is owned by the United States of America and leased by the Nevada

National Guard though the US Amry Corps of Engineers (USACE). The project

stakeholders were advised that project improvements proposed within this palcel would
require a lengthy permit process through the USACE and might likely be time prohibitive

and delayed with undue complications. Understanding this, it was decided that concept

design altematives would be limited to the north property boundary of the l9-acre zubject

parcel and would not extend into the Nevada National Guard parcel.

6.0 Primarv.Pesion ConsideJations.
The restoration alternatives were developed to address the design objectives while
adhering to the project constraints in accordance with the following prinary desþ
considerations. References to the two design alternatives, Alternative 'A' and Alternative

'Bo are made as needed. Plates 1,2, and 3 provide conceptual plans and det¿ils for these

altematives.

Site Soits - For the pu{poses of the conceptual designs, soil properties for the

Horse Creek s€gnent *dr. consideration wer" estimaæd from information
published by the USDA Natural Resor¡rce Conservation Service (NRCS).

According to the NRCS, the soil uqit present at the project site is classified as

sandy loams with clayey substrates2. The physicat and engineeríng properties for
this soil unit suggest the site soils are highly erosive and unable to resist water flow
velocities exceeding 2feetlsæ (fpÐ. As mentioned in section 3.0, the full flow
capacþ of the exiting Horse Creek channel section is approximately 200 cfs,

uúich correlates to a cbannel flow velocity of nearly 4 Ss. In the conceptual

designs, flow velocities were limited to no more thatz þs to eru¡ure native soils

could be ut'rlized without excessive stabilization ortreatnent.

Municipal snd Nuisance Flows - The water flowing in the Horse Creek segment

under consideration comes ûom several sources: stormwater n¡noff from the

Horse Creek watershed, nuisance rr¡nofffrom domestic users, excess inigation
flows, and mrmicipal wastewater effluent fromthe nearby Reno-Stead Water
Reclamation Facility (see Figure l). This facility discharges üeated wastewater

into Horse Creek upsfieam of the Sage Point Channel via the plant outfall channel.

According to the Sanitation Engineering Division ofthe Reno City Public Works

Department, the treatrrent facilrty is required to deliver a minimr¡m of 490 acre-

feet of effluent to sustain wetlands in Swan Lake in accordance with a multi-party
agreemenf. The facitity also discharges effluent in the forrr of reclaimed

irrigation water.

Oufall flow from the plant into Horse Creek varies throughout the year depending

on the amount of flow diverted into water reuse system. According to the city of
Reno, the Horse Creek discharge canrange from no oufall flowto apeak daily
avemge flow of approximately 1000 gallons/minute (gpm) ot2.2 cfs. The average

I
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daily flow into Horse Crcek for years 2006 and 2007 was 524 gpm ot l.2cft'.
These ar€ annualized avcrage daily flows and pcak instantancous flows relcased at

any givcnmomqrtthroughout the day may be muchlarger.

Forthc conccptual dcsigns, all flows in tbe Horse Creek segmcnt under

considcration originating from atl sourccs other tban süormrryatcr nrnoffoccurring
druing orimmediatcly following, araínfall eventwerc collectivclytcrmcd *low

flows." As the cur¡ent obannel scction of Horsc Creek appcañ¡ to providc adequate

conv€yanc.€ capcity for the low flows, this feattnc was perpetuatcd with the

desigp alær¡ativcs. For purposes of the conccptual dcsips of thc low flow
facilitics, a¡r average daily flow of 20 cfs and a maximum daily flow of 65 cfs wcrc

used" This estimaæ acoounts for thc municipal efflucnt and nuisanoc watershed

flows.

ProJect Arc¡ Limltrtion¡ - From thc onset of the conceptual designs, it was clcar

th¡t sitc consFaints and limitcd projcct arca would dictatc the ¡estoration

alterndives. Facility length was thc primary limit¿tion. The Horse C¡eek scgnreirt

r¡ndcr considcration is roughly 1,300 feet long with a flowline slope ofroughly
A.4%. While this is a relatively flat slope for many enginoefing applications, the

assumcd averagc daily and pøk daily flows of20 cfs and 65 cß have velocities of
1.9 fps and 2.8 Ss, respcctivcly. This makes the assr¡mod averagc daily flow
vclocity just r¡ndcr the soil tbreshotd of 2 þs for emsion a¡rd sedimentûansport

rryhile the assumed pcak daily flow velocity is beyond thc thrcshold. Furthermore,

stormwat€r flows ûom relatively small rainfall events that geircrate runoff
approaching tho Horse Crcck scction capacity (200 cß) would þvP hiShly crosive

ch¡nnel flow vclocities of nearly 4 fu. It is cvident that thc lou¡ flow ñcility
would requirc a sþe of roughly A.Zío/oto maint¿in bclow thrcshold flow
vclocitíes.

One wayto reduc€ flowvclociticsand improve channel stability isto lengthenthc

channcl segmc,nt wüile msintsining the same scgment bcginning and cnding points.

For instance, ifthc channcl could mcaoder or include significant sinuosþ betwcen

these poinæ, tho length would incrcasc and the channel slope would decrcase -
tbus reducing flow velocitics. However, given thc pfoject area limitations and

bo¡adary constaints, only amodcstinc¡easc inchannel lcngthcouldbe achicved

without altcring eithcr thc scgment bcginning or ending poinß. As both altcrn¡tive
designs dcpict, a low flow ch¡nnel slopc of 0.25% could be achieved througbout

the segment with as much sinuosity as practicablc whe,n combinod with a low flow
outlct pipc set at a much steeper slopc (l7o) at the segment end point.

Súormw¡ûer Flow¡ - When evahrating the p¡ojcct objective, constaints, and

designconsiderations, itbocamc clcarthatthc conccptual altcrnatives would takc

tbo form of flood contol facilitÍes with b¡bitat promoting low flow fcatures. No
conccptual singlo stea¡n re-alignmcnt or channcl section modifications seem to

6
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adequately address the competing interests of municipal and nuisance flow
perpetuation along with stormwater flow conveyance while simuløneously
minirmz¡ng channel erosion and Swan Lake sedimentation. The designs evolved

into trvo-part systems - a low flow facility that would promote ecological habit¿t

restoration and minimiz.e danly erosion and sediment transport, harbored within a

flood contol facility that would collect sediment and dissþate large flows into a

non-erosive manner at the project boundary. The conceptual solution, as shown for
both alternatives, is to excavate a shallow sediment*detention basin $'ithin the 13-

acre portíon of the project site, include a sinuous low flow channel witb a

designated outlet pipe, and provide a high flow spillway to spread flows as they

discharge into the NevadaNational Gua¡d parcel at the northern end of the basin.

For small fainfall events producing runoffflows in the range of the existing

channel capacity (200 cfs), the døention volume and flow metering capabilþ of
the basin and outlet pþ will attenuate the flows and discharge most, if not all, of
the captured stormwater via the low flow outlet pipe. That is, for frequent small

raint¡att events, perhaps a2-year storm or less, stormwater entering the sediment-

detention basin via Horse Creek should be discharged though the low flow or¡tlet

pipe and not crest the spillway. Conversel¡ for larger rainfall wents producgg

more stormwater runoff, the proposed basin will provide only minimal peak flow
attenuation and the function of the facilrty will transferto sediment collection and

non-erosive flow dissipation. For instance, the 100-year peak flow of 1,600 cfs

anticipated for the entire Horse Creek watershed will b€ attenuated by the basin to

approximately 1,550 cß as it discharges in a shallow, non-erosive flow into the

Nevada National Gr¡a¡d parcel. However, the most beneficial aspect of the basin is

that it will act as a sediment forebay, happing sediment during the large

storrrwaternrroffevents preventing significant amounts of sediment and debris

from entering Swan Lake. Additionally, the planned maintenance access

provisions for the basin will provide for reasonable post-event sediment and debris

removal.

It shoutd be noted that for the same l3-acre area, a detention basin capable of
substantive peak 100-year peak flow attenr¡ation would need to be more tttan 20-

feet deep. The conceptual design for the basin is only 5-feet deep and therefore, is

more representative of a sediment collection and flow spreading faciltty ratherthan

a flow detention and outlet metering facility.

N¡hrrc Study Are¡ Access - The public access ftom Lear Blvd. to the Swan Lake

Nature Study Area is a gravel road west of, and immediaæly adjacent to, the Horse

Creek segment under consideration (see Photo 3). In accordance with the

pretiminary plans forthe box culvert facility proposed under Lear Blvd., this
access would be disturbed. It was imperative that the designs include
provisions for the perpetuation of this Írccess from Lea¡ Blvd. The designs propose

7
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two different access altematives - one through the Stonefield Industrial Center

(Alternative 'A') and the other through the subject parcel (Altemative 'B').

':_'*r:
.'l

Photo 3. Swan Lake Nature Study Area access enüance (looking north)

7.0 Additional Desion.Considerations.
The following additional design considerations influenced the proposed restoration

alternatives.

Mainten¡nce Aceess - For the long-term operation and usefulness of the

restoration improvements, the conceptual designs include provisions for
maintenance access similar to the requirements of the city of Reno and Washoe

County for public stormwater management facilities. These access features

include a lS-foot wide perimeter roadway (compacted roadway base material
suggested) and access ramps to the bottom of the facilþ at strategic locations.

Constmction Budget - The stakeholders emphasized project budgetary
constraints would likely govem the project feasibility and the conceptual designs.

To minimize constnrction costs, the conceptual designs incorporated the following
criteria:

1. No concrete or asphalt sr¡rfaces would be required-

2. Native soils would be utilized without substantial stabilization or
teatuenL

E
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3. Undcrgro¿nd piping would be k€,pt to, a minimum - both in fa6ility
lcngths and diameters.

4. Earthwork activíties for the project would modmize thc poæntial for
soil cxport ûo nearby projccts rcquiring fill" i.e., no soil import and
pcrüaps little to no cost for soil cxport.

5. Routinc mainte,nance operations would be no more sophisticated or
time consrming than an ordinary roadway culvert of public dctcntion
basin

Rccro¡tionÆedestri¡n Usc! - It was recognizd tbat the project's p,roximity to thc
Swan Lake Natr¡¡e Study A¡ea could promotc ¡dditional rccreation and pedestrian

uscs. Thc conccphral designs incorporate pcdesüian acccss visthc maintcn¡nce
âcocss roads and avehicletum-¡-round arcathat could bc used for additional
parking forthe natt¡r€ study access.

Adjrcent Pnoperty (wect) - A stomrwatcr detcntion/rctpntion basin exists along

the wesærþ boundary of thc subjcct parcel. This facilþ sewçs the in&¡stial
developments fi¡rtlrerto the wesl The conccptual dcsigns do not incorporate this

basin into thc alæmdivcs Howcvcr, it is recognizcd th¡t the opportrmity for
combining this facility withthe rcsto¡ation alternativesnight gcncratc mutually
bcneficial rezults and should be carefully considercd.

8.0 Conceot Altemative 'A'.
PlafÊ I providcs a conceptual gfading plan for Altemative 'A'. Platc 3 íncludes details of
ínportantscctionswithinthcplan. ThcbasicpremisesbehindthedcsisFhavcbccn
outlined ín design considcrations of sections 6.0 and 7.0. Additional features ofnoûc

inch¡dc:

A. Thc primary access to the nah¡rc study a¡ea is relocated easterþ into the

Sûonofield l¡rdustiat Ccntcr projcct Initial conversations wítlt thåt project

dcveloper indicarc thenc is good support for this proposal. The benefit to this
location is that visitors to the study arc will cross Horsc Creck only oncc using
the Lear Blvd. box culverL Another advantage is tb¿t acc€ss to thc study area

and tlrc east sidc ofthe basin spillway can be maiûtained during and following
rnajor storm cvents.

B. Tbc concept plan incorporates the proposcd Lea¡ Blvd. concr€tc box culvcrt
and ie aprcn appurtcnâûccs. Discharge from this facility will need ûo bc

deflectcd northwcsûerþ as it enters the scdimentdetention basin. This will be

achicvod by arrroring thc basin bank along the east side. This armoring will
also ensu¡e the rclocatcd nafi¡r€ study area main acccss road and thc Stoneñeld
Industrial Ce,lrter improvemarts are protccted from large stoflr¡watçr flows
fromthe culvcrt
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C. The basin spillway surfacc is proposod to reocive a rollcr compactcd soil
trcatuent (or similæ) to protcct it Ê,om flow velocities whe,tr active. This typc
of surfacc can be dish¡rbcd by @uentvehicular us€ so maintcnance access to
both sides of the spillway is provided. In additioq armoring is prroposed on

the down hill side ofthe spillway to rcducc flow velocities and promote

sballow dischargc flow into the Nevada Natiooal Guard parcel. Thc lüÞyear
pcak disch¡rgo flow ovcr the spillway is anticipatcd to oocru at a non-crcsive
velocity of roughly 2 þ. Althoqb elabo¡ate hydraulic modcling of existing

flow conditions is beyond ths scope of work, prcliminary estimatcs srggests a

1,600 cß flow into thc NevadaNational ft¡a¡d parccl (the cxisting condition)

would producc flow vclocities in excess of 4 þ.
D. An additional drivcvnay and gatcd €ntraûcc for maintcnancc acccst¡ is proposcd

along Lear Blvd" wcst of thc Horse Creck crossing. This drivcway is necded

in addition to thc relocæcd main acccss 1s rninimizç visitor vehicular traffc
over thc scnsitivc spillway sr¡rfacc.

E. Thc low flow channel will dischargc back into thc original Horsc Crcck
channel via a 42-inch oWlA pipç. As previously mentionod, this pipe provides

for thc fl¿t low flow channel slopc by trling qp two vertical foet of fall across

tbepæcl. Thispipe also works asthe or¡tlctcontnol stn¡sh¡rc forthe
scdimentdctention basin during small n¡noffevents. Ctrannel bank and

bottom armoringwould bc roquired inthc original Horse C¡eek chnnncl dthe
point whcrc the outlet pþ dischargcs. The re,m¿inder of orisinsl Horsc û€€k
õhannel, fr,om this point doumsftem, will not be modifiod by tbis pmject.

F. A vehicle tu¡n-a-rot¡nd arca is proposed along the wesrtern basin bank for
mainænance vchiclcs. This location can slidc along the basin cdgc and migbt
be more practical locatcd closer to the basin spillway. This tr¡nr-a-round will
allowmainteirance vchiclegto backaway from thc spillway and avoid
disturbing tho spíllway sr¡rfacc soils or crossing over thc spilhwy during
storm €vcnts.

G. Thc low flowchanncl is dcsigned to allow sedimer¡t wíthin the municipal and

nuisance flows to drop out of solution and settle within thc basin bcforc
ørtcring Swan Lakc. For the assumcd average daily flow of 20 cfs, the

anticipatcd flow depth ín this ohanncl $,ill bc 0.S-fect with non-emsive flow
velocity of 1.9 $s. For the assurmod peak daily municipat and nuisancc flow
of 65 cß, the anticipatcd flow depth inthe low flow channel witl bc l-ft with a
flow vclocity of 2.8 &s. This velocity is poûentially crosivc but assumed to

occrnperhaps onco per day for a short dr¡ration.

Thc low flow chan¡el is planned to mcander thrcugb the basin bottom -
derrcloping additional channel scgment length to minimiz€ channcl slope. It is
possible this mild channcl sinuosþ will bo stable and perpctuaûod. However,

l0
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it is also possible that the first large storm event flow through the basin will
abolish the channel shape and perhaps form a braided channel system or a

shallow pooling \¡vetland feature ín the basin bottom. The conceptual design

objective for the low flow channel was to give the system an initial shape and

fomr and then let natural soil-\üater interactions and storm events form and

feform the facility within the protective confines of the sediment-detention

basin. For maintenance considerations, it is envisioned that debris will be

removed within the path of the low flow channel and sediment n'ill be

removed at the low flow outlet pþ entrance, the box culvert exit, and at the

base of the basin spillway.

One disadvantage to this alternative is that the proposed locations of the main

nature shrdy access driveway and the westerly most driveway proposed for the

Stonefield Indusbial Center will not meet the city of Reno minimum spasing

standafds. However, it is assumed the special natr¡re of this facility will
warrant an exception to the standards. The proposed maintenance access

driveway should not complicate this issue as it is proposed to be gated.

Another disadvantage to this alternative is that the access is completely

dependent upon the cooperation ofthe adjacent development and the proposed

box culvert under tæa¡ Blvd. This concem is addressed with the second

rcstoration alternative.

9.0 Conceot Alternative 'B'.
Intttatty tt *as hoped that a significantly different alternative could be proposed for
Altemative 'B' -however, due to the specific set of project goals, design objectives, and

site constraints, a substantially different restoration design \Mas not formulated. Instead,

the second alærnative was developed to address the primary rmcerøinty of Alternative'A'

-mainly, site access. Alternative 'B' was formutatd to answer the question; how could

the main design concept be modified if cooperation from the Stonefield Industrial Center

waned or if that project and the proposed box culverts wer€ never constructed? To

resolve this concern, anew main access was combined with the previously discussed new

maintenance access.

Unlike the first alternative, Alærnative 'B' requires an on-site crossing of Horse Creek.

Adhering to the budgetary considerations for the projec! a simple depressed crossing is

proposed along the sediment-detention basin bottom. To allow safe traverse when Horse

b.ot is inundated by peak daily municipal and nuisance flows, as well as routine small

stomrwater runoffs, the crossing requires a low flow underpass. A complication with this

approach is that tlre crossing will likely be unsafe during large runoffevents in the creek.

In such events, accesf¡ to the spillway would still be pnovided by the perimeter

maintenance road but if the spillway was activg there would likely be no access to the

nature study area r¡ntil waters receded.

ll
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Ono adnantage ûo this altcmdivc ís ttratthepoposcd aoccss drivewaywou{mcetcityof
Rcno minimr¡m spacing requircrncnts in relation to thc proposed Stoncfield Industriat

Ccntcr drivcuayJ. eaaitionatty, this altßrnativc inctudes sligbtly lcss o<cavation and

could gcncratc a srnall inifial scdiment forebay just upstream of thc int€mal streâm

crossing - a redundant feature for thc systÊm. Howcver, this redundancy could gcnerctc

additional maintenance efforts and thc inteNnsl c'rossing itself would cost mop to consft¡ct

and ruquirc sig¡ificantly morc ror¡tinc maintcnancc.

10.0 Conclusions.
thcr€ âtc ttkcty other altsn¡tives th¿t mect somc or most of the pmjoct goal+ desigl
objectives, and siæ consüaints-this was not an e¡rhar¡stive analysis. Itis clcúAltÊrnstive
.A' inclr¡des advantages and minimizcs disadvantagcs thatAltcrnativc 'B' docs not
Altcrn¡tive 'B' could be considcred a fall-bapk conccpt slrould corporation or proposcd

proje.cts statl. Tfie opportuaity to incorporate the existing detontion/retcntion basin facillty

t"ifirintc parccl ûo thc wcst should bc carcfrrlly considercd. Mtrtually bcneficial
outcomes could be rçalized through a combined system.

Thc hydra¡lic calcr¡lafions wed in thc conccptual desUp arc of thc most routine and

fi¡ndamentat kind. Normal depth calcr¡tations were utilized for flow vclocity and depth

estimatioru, tiangUlar nrnoffhydrog¿phs werc used to estimate pæk nrnoff
chracæristics and volumcs, and spreadshcctdriven storagc-indicationorPuls Mcthod was

uscd for thc dctcntion basin inflow-outflow hydrologic routing. Subseque,nt dcsigns and

dctailod uralyses should inchde morc comprehensive approachcs and sopùisticatd
methodologies to examinc thc cxisting and proposcd conditions rurmunding rcstoration

altematives.

No mcntion of fi¡tr¡¡c frcilíty ownership or maintcnancc responsibilitics is includcd in this

rçport. At this timc, tho subject parccl is privatcly owned and most likely a public ag€'ltcy

oicntíty would need to opcratc and maint¡in the facility. The completod facilþ would

scn'o the greatcrpublic goodbypromoting m ccologicallybcneficial dischargc of
municþal and regional nuisancc watcrs and by safcly oonveying sûormwatcr nmoffftom
thc cntire Horsc Cræk watcrsbcd.
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Stan Shumaker - Fwd: Re: warehouse property in Stead adjacent to flood channel

From:
To:
Datel
Subject:

Greg Dennis
Drinkwater, Michael; Shumaker, Stan

31s12009 3:40 PM

Fwd: Re: warehouse properlry in Stead adjacent to flood channel

'f,/i

>>> Anne Debolt 315109 9:28 AM >>>
All:

pam parenti was our contact with Lennar Homes (she was laid off a couple of weeks age)

and is the current president of the NNBA phone number 329-46LL. Pam and Dustin Barker

(g2S-7733 - the remaining acquisition person for Lennar) called yesterday.

I asked him to provide three preliminary title reports:
1. ApN 568-041-01, the property being considered for acceptance by the City, with the flood

channel running through it;
2. the industriai propefi to the East - APN 568-100-09 which has been sold to Stonefield

Industrial; and
3. ApN 568-110-04 which indicates the Lennar owned streets in the undeveloped subdivision

The key points:

1. Lennar must provide legal public access to the industrial property. Currently, Lear Blvd,

which has been built up to the Noftheast line of APN 568-032-02, is the only public access to
the property.
2. The poft'ron of Lear Blvd over and East of the flood channel is just a did road. However,

East of the flood channel, Lear Blvd is part of a larger system of streets (APN 568-110-04)

owned by Lennar which have not yet been developed or accepted by the City - so they are

not considered legal public access.
3. During our conversation, Pam said that Lennar is not planning to ugive" the City the entire
parcel (SOg-O+t-01), just the portion to the South of Lear Blvd (the channel). Lennar plans

to give-the flat portion to the North of Lear Blvd to the Swan Lake Advisory Board(?).

Eviãently there is a proposed map being prepared to show this change.

My suggestions are:

1. Wait for the preliminary title reports to see if any factors affecting the properties come to

light.
2. Request a copy of the new map from Lennar.

3. Determine exactly what propefi Lennar is planning to dedicate to the City. I don't

believe that SLAB is an entity which can receive title to real property - unless they mean the

County.

file://C:\Documents and Settings\shumakers\Local Settings\Temp\XPgrpwise\494FF255R... 311212009



Page2 of 2

4. Determine whether the City wants to accept only the flood channel,

5. Require Lennar to develop and dedicate the Easterly poftion of Lear Blvd to provide legal

access to APN 568-100-09.
6. Require Lennar to repair and replace the culvefts under Lear Blvd for the flood channel
propefi Lennar wants to dedicate to the City before it is accepted.

If you have any questions, please give me a call. I have hard copies of all the maps and the

county ownership records - let me know if you want a copy.

Anne

Anne DeBolt, SRAIVA
Property Program Manager
City of Reno - Public Works

775-334-3812 (P)
775-334-2490 (F)
775-830-9e32 (C)

>>> Stan Shumaker 212512009 6:20 PM >>>
Anne,
At a meeting a few weeks ago you stated that the propefi (APN 568-100-09) purchased for warehouse

development at the east end of Lear Blvd in Stead more than likely is entitled to an access to Lear Blvd. You

offered to check the transfer of ownership records (from Lennar to Panattoni Development Company -

Stonefield Industrial Center) to determine if this is true'

The only available access to the warehouse property from the east end of the paved section of Lear Blvd is a

dirt road (built by parties unknown) which crosses a flood channel, This dift road, built over a small culveft pipe

placed in the channel, very effectively prevents the flood channel from conveying its design flood flow.

The question of access from Lear is related to whether or not the City of Reno should or may take ownership of

the flood channel and the adjoining vacant land west of the warehouse propefi, currently owned by Lennar

(ApN 568-041-01), with this make-shift channel crossing in place. You indicated that the dift road crossing the

channel may need to be perpetuated for the benefit of the warehouse propefi.

You also indicated that if the channel and the road crossing are privately owned, then the access that the road

provides to the warehouse property remains private and the problems that the road causes in terms of upkeep

and flood issues remains a private concern.

Stan Shumaker
Sr. Civil Engineer
334-3309

file:i/C:\Documents and Settings\shumakers\Local Settings\Temp\XPgrpwise\494FF255R... 311212009
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March 7,2005

Attn:
City of Reno, Public'Works Department

P.O. Box 1900

Reno, Nevada 89505

RE SAGE POINT CHANNEL COOPERATIVE CONSTRUCTION
AGREEMENT

Dear Mr. -----:

Lennar Reno LLC., (Lennar) is committed to a cooperative construction effort with the

City of Reno (City) for the Sage Point Channel (channel). The following is a proposed

outiine of tasks and responsibilities for each of the parties in order to insure the

coordination and construction of the channel.

x
a

a

Lennar to prepare/provide a master hydrology report for the area that

includes the Sage Point Channel.

The City to prepare and provide to Lennar typical cross sections based

upon the hydraulics of the channel and the hydrology provided. The cross

såction to include dimension, armoring, planting, low flow channels, and

access.

Lennar to prepare preliminary plans in accordance with the cross-section

provided.
Lennar to prepare and process a special use Permit (suP), with the citY,, 

-. _ ,
being the applicant [fees? Can the city be the applicant] cdAPu& dttL7 

"
The City and Lennar will jointly and corporately process the SUP through

the goveming entities to obtain approval of the SUP.

The City and Lennar will work together to obtain reasonable conditions

associated with the SUP.

Lennar will prepare a final set of improvement drawing in accordance the

conditions of the SUP.

Lennar to coordinate with the City on the planting and irrigation design

and incorporate the City's design into final plans.

Lennar to submit finals plans to the City for site permit [bonding and

inspection fees? Lennar only for grading city for the rest?]

Lennar to rough grade the channel and remove material from the site in

accordance with the final plans at their costs'

a

a

a

a

o

a

o



. The City to complete landscaping, irrigation, armoring, path and

meandeiing low flow channel in accordance with final plan at their costs.

o The City to obtain final release of the site permit and bonds.

o The Landowner to dedicate land/parcel to the city of Reno.

Lennar Reno LLC, appreciates this opportunity to work with the city of Reno in this

cooperative effort to enhance the Sage Point Channel. If you should have any questions,

please feel free to contact us.

#L

Sincerely,

áXrZ't¿coJ oF aJ's{ e' 'S¿'t$J A'4K€ 
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Draft Report on HEC_RAS Model of the Drainage Channel south of the Reno/Stead
\Mastewater Treatment Facility as of May 412005

Steps Taken:
1. Obtain Cross Sectional Data

Cross sectioúal data were obtained on two occasions, March 24, ard April 5,

2005. These were obtained using GPS surveying equipment. The initial four cross
sections were taken with four points each, one on the top of each bank and two more at

the low-flow channel width. None were taken mid-channel. These cross sections
represent the existing rip-rap channel. These cross sections were numbered 20.1 through
23.4with23.4beingthe most downstream point at the end of the rip-rap. Further cross

sections were taken on April 5,2005, from the end of the rip-rap channel to the point
where the treated effluent is released into the channel. These 17 cross sections were
designated from River Station 19.01 (upstream) to 1.19 (downstream). These cross

sections are more representative of channel geometry and contain more points per cross

section. Table 1 shows the River Station numbers with their associated distance to the
next cross section.

Table 1

Distance to
downstream
cross
section

51.60
10.00
10.00
10.00
33.00
11.38
11.10
14.15
4.00

21.39
20.18
42.89
48.54
47.39
49.60
49.98
50.43
98.05
67.78
43.99
49.18
33.30
62.53

116.40
20.40

0

River
Station

25
24.4
24.3
24.2
24.1
23.4
22.3
21.2
20.1

19.01
17.03
16.04
15.05
14.06
13.07
12.08
11.09

10.1

9.11
8.12
7.13
6.14
5.15
4.16
3.17
1.19

Upstream

Downstream



2. tnput into HEC-RAS
Data obtained from surveying cross sections \Mas input into AutoCAD. Renzo

Calegari then transformed this data into an Excel spreadsheet which could be utilized to
input data into the HEC-RAS program. The data consisted of northing, easting, station,

and elevation for each cross section. The cross sections were input into HEC-RAS by
adding new cross sections in the Cross Section Datawindow in HEC-RAS inthe Edit
Geometric Data window. Elevation data with their associated stations, which represents

their distance from the left bank, were then entered into the Cross Section X-Y
Coordinates in the Cross Section Data window. The Manning's n values were set to

default HEC-RAS values with the rip-rap channel's values being set at .033 all the way
across the cross section, and for the natural degrading channel, a value of .066 for the left
and right over-bank, and .039 for the channel bottom. Main Channel Bank Stations were
determined by using the water line determined during data collection. To determine
Downstream Reach Lengths in the Cross Sectional Data window, the Pythagorean

Theorem was utilized by taking the knownX^S Schematic Lines coordinates for each cross

section for each the leftmost, center, and rightmost points. The answers obtained via
Excel spreadsheet gave us our distance. Cont/Exp Cofficíents were set to default HEC-
RAS values. An example of a completed cross section is shown in Figure 1.
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For correct placement of each cross section, northing and easting coordinate
values obtained from GPS survey equipment were then entered as X^S Schemøtic Lines in
the Geometric Data editor under the Edit menu for each cross section, as shown in Figure
2. The XS Schematic Lines data is then displayed in the Geometric Datawindow,
representing our cross sections as shown in Figure 3.
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A further cross section was added approximately 100 feet upstream from cross

section number 23.4. This was added as a precursor to adding our control section to
measure flow. This cross section was determined using the same cross sectional data as in
23.4 and elevations were adjusted using our average slope for our previously entered

cross sections. Bank stations, Manning's n values, and Cont/Exp coefficients were set the
same as for 23.4.

Our control section was then added, upon advisement by Glen Daily, as a 30 foot
concrete lined cross sectional area uniform in dimensions to somewhat match the existing
channel, determined to be 24 feet across. The four segments representing each of these

cross sections were named 24.I, 24.2,24.3, and 24.4. These four cross sections were
spaced 10 feet apart. The elevations and station data were determined by copying the

elevation and station data obtained for cross section23.4. This was done in the Cross

Sections window under the Options menu utilizing the Copy Current Cross Section

option. This was done for each new cross section. The elevation data for the new cross

sections were then further determined by multiplying the elevation data copied from23.4
by a slope of .005, which was our average slope obtained from our measured cross

sections. This value was subsequently added to each nerw cross section, created new
elevation data for each new cross section. The Station data under the Cross Section X-Y
Coordinates used for each cross section was set to 24 feú across from leftmost to
rightmost point with cross sections 24.I and24.4 having 4 stations spaced equally
between the points Cross sections 24.2 and24.3 bañ stations were adjusted using a
middle stationing distance of 3 and middle to side point distance of 10.5. Downstream
reach lengths for 24.2,24.3, and24.4 were set to 10 feet apart. The downstream reach

length lor 24.1 was obtained via the Excel spreadsheet formatted for previous cross

sectional data utilizing the Pythagorean Theorem. Our upstream cross section, 25, was

then adjusted using the Pythagorean Theorem.

3. Runnine the Model
In the Steady Flow Data window, scenarios for 6 different flow regimes were

represented:2 cfs,5 cfs, 10 cfs, l5 cfs, 20 cfs, and 25 cfs. These are named as such. For
Reach Boundary Conditions, Normal Depth was input using our slope :0.5Yo, being the
avenage slope of our channel. The scenario was then run and computed. Our rating curves
were then available and are attached with plan titled "Apr25 w/concrete."

4. Analyzine Results
Rating curves were analyzed. Glen Daily then determined that our control section

needn't be restricted in the center two sections. These cross sections were then adjusted

to match those of 24.1 and 24.4.The resultant rating curves andX-Y-Z plot perspective

are attached, with plan title "May04."
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AQj ust-A* Fl umes (Adjustable Ramp Flumes)

4F0.45 Flume, 0.45 cfs capacity

4F2.0 Flume, 2.0 cfs capacity

4F4.0 Flume, 4.0 cfs capacity

4F6.0 Flume, 6.0 cfs capacity

AF11 .0 Flume, 11 ,0 cfs capacity

4F15.0 Flume, 15.0 cfs capacity

4F25.0 Flume, 25.0 cfs capacity

4F35.0 Flume, 35.0 cfs capacity

EZ Flow Ramp

NAF3.5

NAF7.O

NAFlO,O

NAF2O.O

NAF4O,O

NAF60.O

NAFBO.O

N4F100.0

NAF120.0

Flumes

Flume, 3.5 cfs capacity

Flume, 7.0 cfs capacity

Flume, 10.0 cfs capacity

Flume, 20.0 cfs capacity

Flume, 40.0 cfs capacity

Flume, 60.0 cfs capacity

Flume, 80.0 cfs capacity

Flume, 100.0 cfs capacity

Flume, 12O.O cfs capacity

23 lbs.

82 lbs.

103 lbs.

123 lbs.

412 lbs,

511 lbs.

698 lbs.

793 lbs.

62 lbs.

86 lbs.

108 lbs.

400 lbs.

665 lbs....,

998 lbs.

1208 lbs.

1432 lbs.......

1684 |bs...,...

601 W. 1700 S., Ste B

Logan, UT 84321-8247

Ph:435-755-O774
Web: www.inmtn.com

..,..... $230.00

400.00

540.00

625.00

1,175.00

1,580,00

2,090.00

2,600.00

..... $297.00

.......354.00

.......394.00

..,. 1,266.00

.,., 1,992.00

....2,806.00

....3,365.00

,...3,925.00

....4,720.OO

Stilling Well Assembly for AQjust-A-Flumes (other sizes avaitabte upon request)

AF-SW2 2" Stilling Well Assembly for 4F0.45, 4F2.0, or 4F4.0 Flumes 138.00

ï i! ¡ [¡lfìl iJU i\ r.i I f'd ]il 0'r,irr*t¡lrr,rt. ll¡,çr:.
tiii;itl-:í:r:3ii'.il':.i:l ¡:1i: i:::i¡,1;:i-:.. ,',il-f;iF:ijtr_.;:i:¡ Pjl.¿4.'ii:¡ç:'lî

L

Fx: 435-755-0794
E-mail: info@inmtn.com

updated 9/02

NuWay Flume Products
Toll Free: (800)948-6236
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Slte Scarch

Sensors
Temperature
Barometric
Distance/Level
Evaporation
Fuel Moisture
FuelTemperature
Leaf Wetness
Position (GPS)

Precipitation
Relative HumidiW
Soil Heat Flux
Soil Moisture
Solar Radiation
Soil/Water Temp
S¡ew-Deplh
Wind SpeedlDir
V[ater-QuaB
Water Level

lV¿þr Flow

Systems
Weather Statíons
Temo & RH

Buoy System
Motor on/off
Current Meters
Samplers
Precip System
Water Level
Water Quality
Water Temp
Flood Warn¡-ng

Data Acquisition
Direct Comm,
Telemetry
DaLalogqers
Software
Uerce_çanrn

Bugscd Flatdhelds

Parts & Access"
Enclosures

Flumes - Galvanized Steel, and Stainless Steel

including sizing and specifying a flume, please fill out and submit our "Flume Application Questionnaire Form".

Page 2 oî 2

and stainless steel flumes to meet your flow measurement requirements.

EZFlow (Standard Ramp Flume)

Adjust-A-Flume (Adjustable Ramp Flume)

2 cfs Adjust-a-Flume

o The simplest, most accurate, most cost effective solution to your water meiering requirements!

o Constructed of high quality galvanized or stainless steel

r Consistently achieve accuracies to within +l- 3o/o

¡ lnstallation is quick and straight forward
o Direct-reading flow-rate gages on side walls (no need to carry a book of flow tables)

o Can be installed in canals and ditches without causing significant ponding.

o Wide flow rate range í
o Tolerance to various canal depths
o Many sizes to choose from:

-a-Flume Sizes

Þ Product Literature
(74 Kb PDF)

Þ Flow Tables (pdf)

Þ lndeoendent Product Review

Þ Price List (44 Kb PDF) .'

*" Due to recent Steel Price changes
the above price list may not be
accurate. Please contact us for
current pricing.

Flume Size

CF5

[.45

2.û

4.t

Ë.ü

1'l I
15.nt

25.ül

35.t

lflinimum

CFS

t.0125

CI.1t

n.?5

Ü.51J

t.5ll

1.Ûtl

t.5

3.ll

Flai¡¡

GFM

5

45

11?

LL+

.1t ¡LL+

449

673

¡]nÕtJJU

Itdaxirnum

CFS

[.45

2.tl

4.0

Ë[
11ü

15.11

25.ü

35.n

Flow

GFM

2il1

BgB

1/95
,1Ê115
¿TJJ J

493¡

tr/ Jl

11221

157[!

WeighÌ-LEE

2Ë

Ûl

1tE

133

412

511

652

afll
JJJ

http ://www.inmtn.com/flumes2.htm

EZFlow Sizes

s1212005



-. onvironmentf'Steel Adjustable and Non-Adjustable Ff nes

Options and Accessories:

Page 2 of 3

Towers
Power
Mounts

Calibration
Precipitation
Relative Humidity
Water Quality
Wind

Other Misc.
FRP Flumes/Weirs
Steel Flumes
FRP Buildings
FRP Manholes

Contact Us

Flume Size
Maximum Flow Minimum Flow

CFS

3.5

70

10.0

2û.t

4t.t
6t.0

80.u

1Ut.t

12t.0

140.t

16ü.t

18t.t

GPM

1571

3142

4488

Ê978

17952

26928

35904

44BBÜ

53856

62t32

71 808

8t784

CFS

t.1

0.1

0.1

t.5

1.t

1.5

2t
2.5

3.0

3.5

4.0

4.5

GPM

45

45

45

224

44t

672

896

1120

1 344

1568

1792

201 E

Weight-LBS

Ë2

86

1BB

40ü

665

732

Bgt

1020

1136

1258

1389

1538

Choosing the rorrect flume size for your application is important.
It is suggested that the smallest size flume that will accommo date

the correct flow be used.

Automate the Level/Flow mon¡tor¡ng process by adding one of these instruments to the Adjust-a-Flume

h
'Ia 0

miniTroll - Pressure Transducer / Logger

WierStick - Pressure Transducer / Logger

l--i ¡ ¡

zudTfl ö
AquaPod - Potentiometric Float & Pulley / Logger

(requires a stilling well)

Ecotone - Capacitance Sensor / Logger

PULSI - Ultrasonic Sensor / Logger

-l
Il.(/-

Attached Stilling
Wells in 2", 6", or B"
dia.

I

I

Gustom Galvanized Steel and Stainless Steel Flumes

Our shop facility can manufacture galvanized steel and stainless steel flumes. The galvanized steel flumes are typically less
expensive, but not as long lasting as the FRP flumes. Stainless steel flumes are much more expensive, but will outlast even the
FRP flumes. These flumes are manufactured on an as ordered basis for lntermountain Environmental, so our delivery times for

http ://www.inmtn.com/fl umes2.htm 5/2/2005



-.d Environment{A{teel Adjustable and Non-Adjustable 
fl-nes r^ -

Page 3 of3

these flumes are about 6-8 weeks. Contact a sales representative to request a quotation and delivery time estimate.

{ Pe rñut P¡gn

Home I User Applications I New Products I Sa/es & Supporf I Request lnformation I Privacy Policy

Copyright @ 2000-2004lntermountain Environmental, lnc. All Rights Reserved

Please report any problems with this web site to our Web Master. Thank you.

h@ ://www. inmtn. com/fl umes2. htm s/2/2005
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Stead Drainage Channelw/control sec Plan: Apr 25 w/concrete 412512005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 5112l2OO5
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 5l12l2oÙs
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005

SAGE POINT - TRAP CHANNEL - STA 34+64

.03 .06 .03

4931

co
o
c)

uJ

4927

4926

4925

Legend

EG PF#1

WS PF#l

Crit PF#1
+

Ground____¡-
lneff
a

Bank Sta

4924
0 20 40 60

Station (ft)

80 100 120 140



Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 5fi212005

t- .03 =t
.03 06

4931 t-

4930

o
(ú

-9ul

4927

4926

0 60

Station (ft)

Legend

EG PF#1

WS PF#1
-'''---^+-. ..''

Crit PF#1
+

Ground

lneff
a

Bank Sta

4924
20 40 80 100 120



Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
SAGE POINT - TRAP CHNNL. STA 28+OO
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 511212005
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Sage Point Trapazodial Channel Plan: SAGE POINT TRAP CHANNLE 5l12l20Ùs
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