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1 INTRODUCTION

1.1 PROJECRURPOSE

The Johnson Lane Area Drainage Master Plan (JLABD®HRapsulated by three primary objectives:
Frst ¢ evaluate and identifylooding and sedimentation hazards within the Johnson Lane community by
implementing a work plan that included data collection, review of previous studies, information
gathering from public agencies and local residents, hydrologic and hydraulic modelimgorphic
assessments, topographic mapping, and field surv&gxzond; develop a series of alternatives to

either partially or wholly mitigate the hazards identified in the first objective. Tpobvide public
outreach of the project through a sedef public meetings to inform the public of the existing hazards
and to present the mitigation alternatives.

Each major task of the project is presented herein with a description of the technical approach, analysis
results, interpretation of results, ahapplicability to the overall project purpose. The results of this

study can be used as a planning tool and as input to the design of potential future drainage
infrastructure and flood mitigation measures that are appropriate for the physical environfoehobth
existing and future development.

1.2 PROJECIOCATION

The JLADMBtudy areas 27 square miles in size and is located on the eastern skip@gethe Carson
RiverValley between Minden and Carson City. The erdtitgly areas within unincorporatd Douglas
Countyandis bouncdedto the north by the Hot Springs Mountaint the east by the Pine Nut
Mountains,to the south by Sunrise Pass Wash, and to the west bigddese Road(Figurel-1).

The unincorporated Johnson Lane community comprises approximately 12 square miles of private land
located north of the MinderTahoe Airport and east of U.S. Highway 395. The commutibwisked to
the north and east by U.S. Bureau of Land Management (BLM) lands.

1.3 DATACOLLECTION
Voluminous data was collected and utilized for this ADMP and included the following:

9 Previous Studies

Drainage Reports

Geologic Mapping

NRCS Soils Mapping

Aerid Photography (historical and modern)

LiDAR mapping dated May 2017 flown spegiliydor the project

= =4 =4 -4 =4
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2 WATERSHEBETTING

2.1 HYDROLOGEETTING

Flooding sources to the Johnsbane community are the Hot Springs Mountains to the north and the
Pine Nut Mountains to the east. Twelve watercourses that drain to the community were identified for
analysis in this studyr{gure2-1). Table2-1 lists each watercourse and its approximate drainage area
upstream of the Johnson Lane community.

Table2-1. Contributing watercourses to thehfson Lane community

Drainage Area

Watercourse Source .
(square miles)
Unnamed Wash A Hot Springs Mountains 0.2
Southwest Wash Hot Springs Mountains 0.2
South Central Wash Hot Springs Mountains 0.4
SoutheasWWash Hot Springs Mountains 0.5
Hot Springs Mountains
BuckbrushWash and 4.3
Pine Nut Mountains

Romero Wash Pine Nut Mountains 0.3
Stephanie Wash Pine Nut Mountains 0.4
Chowbuck Wash Pine Nut Mountains 0.3
Skyline Wash Pine Nut Mountains 0.2
Johnson Lane Wash Pine Nut Mountains 9.7
Unnamed Wash B Pine Nut Mountains 0.4
Sunrise Pass Wash Pine Nut Mountains 0.9

Total 17.8
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2.2 GEOLOGIEETTING

The Johnson Lane community is built on a piedmont landform which is defined as the sloping surface at
the base of a mountain or mountain rangBiedmont surfaces areequently desired for development
because of their shallow slopes and relative position above the adjacent valley river floodplain.
Piedmontflooding hazards are unigue from riverine flooding hazardsaedftenlessunderstood and

not properly addressd when designing community infrastructuruch of the watersheds above the
community are overlain witlinconsolidated, fine to mediurwind-blown sandwhich hasbeen

accumulating for at least the past 10,000 yeafFfie sands easily transported downstream from the
mountain slopes during flood event§€hanges in slope and/or obstructions in the path of the flood

flows result in the deposition of the sand throughout the Johnson Lane commuitity thick

accumulation of sandn the mountainslopesprovides anear endless suppijat will impact the

Johnson Lane area for the foreseeable future unless infrastructure is put in place to mitigate the issue.

2.3 HSTORICALOWPATHASSESSMENT

Understanding the historical evolution afjeomorphic system is critical to understanding presgay
processes angredictingfuture trends. Natural systems can take hundreds of thousands of years to
develop, and their morphology is a direct reflection of tloisg-developmentperiod. Anthropgenic
modificationsto a natural system often result in abrupt changleat can be managed for a brief period

but quite often thedisturbed system will trend back fts natural conditorr RS&A LA GS YI yQa
changeand maintainit.

A historical low path assessment was conducted for the JLADMP study area to assaatutiad
flowpaths of the study watercourses with the goal that understanding the natural flowpaths will aid in
understanding the current flooding patterns and potential future flowgtrends(Figure2-2 and Figure
2-3).

Johnson &ne Area Drainage Master Ple
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3 HYDROLOGMODELING

3.1 METHOIDESCRIPTION

All off-site hydrologic modelingrascompleted usinghe U.S. Army Corps of Engineblggdrologic

Modeling System (HE@MS)software packageversion 42). The HEEHMS modelingvas usedo

generate inflow hydrograph®r the detailed onrsite FLG2D two-dimensionahydraulic modeling (see
Secton 4). HEGHMS was selecteldr use in the upper watershed areas that are generally characterized
by tributary channel patterns and ordimensional flow. Onéimensional rainfaltunoff models, like
HEGHMS, are highly efficient and welstablished for computing hydrology in tritauty flow areas.

The existing subbasin delineations from teeently revised~EMAFlood Insurancet&dy were reviewed
and found to adequately define the drainage areasfloADMP andere therefore not modified for this
study. The FEMA study HB®IS moel included subbasins throughout the entire Johnson Lane
community (sed-igure3-1). For this study, only the subbasins upstream of the HD@odeling area
were usel.

3.2 PRECIPITATI®EVELOPMENT

3.2.1 25year and 10§ear Storms

The Douglas CounBesign Criteria and Improvements Standd&l7) specify that storm drains and
other drainage facilities be designed to convey they2&r, 24hour recurrence interval design stuo.

For compliance with these standards, they&&ar, 24hour storm from the FEMA model was

incorporated directly into the JLADMP HEMS model. The Douglas County manual also specifies that
the 100year, 24hour recurrence interval design storm be usgdier certain situations described in the
manual, therefore, the 10§ear, 24hour storm was also integrated in the JLADMP-HE(S model.In
addition, the100year, 6hour stormwas alsaadded to the JLADMP HEMS model.

3.2.2 Storm Events of July® 2015

Duing the summer of 2015, two large magnitude, short duration storm events occurred in the JLADMP
study area on JulyBand 9". The data from these storms were collected and investigated to determine
their intensity and magnitude, and to provide guidamcehow the watershed responds to shorter

duration storm events. The outcome of this investigation was used to pick a shorter duration storm
event to model in both HEBMS and FL@D.

Johnson &ne Area Drainage Master Plen
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3.3

INFILTRATIADEVELOPMENT

TheGreen and Ampinfiltration methodologywas applied for this study and the following parameters
were developed and incorporated into the HEBEIS model

9 Initial water content
1 Saurated water content
1 Wetting front suction in inche(PSIF)
1 Saturated hydraulic conductivity in inchesr hour (KSAT)
1 Percent impervious
3.4 REsuLTS

TheHEGHMS results (both peak discharge and volume) are summariZeabie3-1. The table
indicates which upper watershed subbasin results were used in this studyaphical comparison of
the hydrographs at HMS ID J230 (the outflow for Johnson Lane Wash) isisteigure3-2.

Table3-1. HEEHMSmodelingresults

. 25-year 24hour 100-year 24hour 100-year 6hour O E ST 7 et
Drainage Storm

HMS ID Ared _Peak Volume _Peak Volume _Peak Volume _Peak Volume
Discharge Discharge Discharge Discharge
(mi2) (@S] ‘ (acft) ‘ (cfs) (acft) (@S] (acft) (cfs) (acft) ‘
NwW120 1.777 152.9 38.4 308.1 7.7 381.6 95.7 2329 54.4
NW100 1.379 76.3 22.0 180.1 52.2 221.3 63.8 142.1 36.7
NW110 1.024 104.6 39.0 199.6 83.5 218.0 63.4 134.8 34.9
J120 4.180 3284 99.3 679.2 213.3 811.5 222.8 505.4 126.1
NW130 0.915 31.6 7.8 102.6 25.3 128.0 31.5 83.0 19.2
J130 5.095 359.5 107.1 780.1 238.7 936.7 254.4 586.4 145.2
R130 5.095 358.6 107.1 778.6 238.7 935.8 254.4 583.5 144.2
NW140 1.027 93.5 18.2 209.6 41.0 252.5 49.0 164.6 314
J140 6.121 432.2 125.3 946.5 279.7 1135.8 303.4 715.4 175.6
R140 6.121 432.2 125.3 944.5 279.8 1134.4 303.5 712.7 171.3
NW150 1.582 118.1 30.7 245.7 64.3 297.9 77.4 199.3 48.0
J150 7.704 534.8 156.1 1171.5 344.1 1410.0 380.9 900.0 219.3
Reachl 7.704 534.6 156.1 1170.0 344.1 1408.6 380.9 8954 214.1
NW170 0.668 26.7 6.1 80.8 18.5 98.3 22.4 74.2 16.4
Ji70 8.372 552.3 162.2 1229.5 362.6 1482.4 403.3 949.0 230.4
R170 8.372 551.5 162.2 1228.7 362.5 1481.1 403.2 948.7 227.7
NW200 0.802 0.0 0.0 334 6.2 59.9 11.1 21.9 4.0
NW240 0.352 0.0 0.0 9.9 1.2 22.8 2.8 1.6 0.2
J240 9.526 551.5 162.2 1247.9 369.9 1520.3 417.1 960.4 231.9
R240 9.526 550.5 162.2 1247.5 369.9 1519.2 417.0 957.9 227.5
NW230 0.652 38.0 7.7 102.8 21.1 116.7 23.7 106.0 21.2
J230 10.178 568.5 169.9 1302.2 391.0 1582.7 440.7 1012.5 248.7
NW160 1.289 60.9 104 194.8 33.2 220.5 37.6 154.6 26.7
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. 25-year 24hour 100-year 24hour 100-year 6hour B A7 {0
Drainage Storm
HMS ID Area Peak Peak Peak Peak
Discharge VG Discharge VeI Discharge WEINTE Discharge EINTIE
(mi) (cfs) | (aof) | (cfs)  (ach) (cfs) (act) (cfs) (act)
NW190 1.067 0.0 0.0 76.6 111 101.1 14.7 44.6 6.7
J190 2.356 60.9 104 266.3 44.2 317.8 52.3 199.2 335
R190 2.356 60.6 104 266.3 44.3 317.4 52.3 198.4 33.4
NW180 1.604 1.4 0.7 26.6 4.8 40.5 6.5 2.0 0.4
J180 3.960 61.9 11.1 291.0 49.1 357.0 58.8 200.3 33.7
1600
——100-year 24-hour
1400
100-year 6-hour
1200 ——25-year 24-hour
—Jul-15
1000
w
)
= 800
°
L
600
400
200
0
0 5 10 15 20 25 30
Time (hours)

Figure3-2. HEEGHMS hydrographs aiMSID J230 (Johnson Lane Wash)
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4 HYDRAULIMIODELINEBASEMODE)

4.1 METHOIDESCRIPTION

Modeling for theon-site JADMP study arewas completed usinthe FLG2D Prosoftware! package,
Build No. 16.06.16 with an executable dated February 28, 20hi& version has been used for multiple
area drainage master studies and has functioned adequately.

FLG2D is a combined rainfalinoff model (i.e., both hydrologic and hydrauli€)ff-site modeling was
completed using HEBMS with inflow hydrographgrom HEEGHMS being usedt the upstream
boundary of the FLQD model. Ossite rainfall was applied to the FiZDmodelarea

4.2 MODEIPARAMETEREVELOPMENT

4.2.1 Model Domain
Thefinal domaincomprised a modeled area of 14.3 square miles. The doamlrinflow hydrograph
locationsare shown inFigure4-1.

4.2.2 Grid Size

The JLADMP watersheds contaiany smallirainage featuresvhich wereneeded to be adequately
captured in the model to provide the most accurate results. Some of these features include small 18
inch driveway culverts, roadside drainage ditches, andigifiway vehicle (OHV) roads in the upper
watersheds. A highesolution, 16foot grid was selected to provide the necessary detail to model these
features while maintaining reasonable model run times.

4.2.3 Grid Elevations

As a part of this project, LIDAR data was collected by aircraft at an averagigydf 4 points per square
meter in June 2017. This detailed LIDAR data formed the basis on which tB®Fjrid elevations
were computed.

4.2.4 Grid Outflow

Outflow nodes were placed along the entire boundary of the model domain except near the lochtion
the inflow hydrographs. This allowed water to flow off the domain at most locations except where the
outflow nodes could erroneously affect the inflow hydrographs.

4.2.5 Grid Roughness

TheFLan 5 Y2 RSt dzaSa al yyAy3aQa y @lid Hashgidis aSsigied ail G S NE
average n value based on the underlying surface conditions. For this study, a detailed surface feature
classification was developed by refining the Douglas County zoning dataset and adding more detail in

areas where the zongdelineations were generalized.

1 https:/wvww.flo-2d.com/
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4.2.6 Hydraulic Structures (Culverts and Storm Drains)

For this study, all hydraulic structures were simulated by developing rating tables for each structure.
There is significant sediment transport in the study area, tdasost all culverts were simulated with a
50% blockage from sediment, including the box culvert at Johnson Lane and Vicki Lane.

4.2.7 Floodplain CrosSections
Floodplain crossections were developed and included in the FPXSEC.DAT file to query flow
hydrograpts, peak discharges, and flow volumes from the-ED@nodel at key locations, such as:

1 Major flow concentration locations,

9 Across roadside ditches and streets (used for driveway culvert assessment, see B2cfipn
91 Areas near potential mitigation sites, and

9 Areas of interest to Douglas County

4.2.8 Hydraulic Modeling Results
An example of the flow depth and discharge results from the existing conditionr2[FIniddeling are
shown onFigure4-2 and Figured-3, respectively.

4.2.9 Summary

The existing conditions FEZID models were created using the best available information for land cover,
land use, topography, and hydrology. Every effort was made to ensemmdidels represented existing
conditions as of the date of the LiDAR survey. Photographs, videos, and anecdotal information collected
from Douglas County and residents within the community were used to help calibrate and verify the
modeling results. Likall models, the JLADMP FRD models are a simulation of potential conditions

that could occur during a range of storm events. The models cannot duplicate actual, observed storm
events at all locations within the community due to the vast number of béggathat change with each

unique storm event.

The modeling results reflect the complex flooding and sedimentation hazards that exist with the
Johnson Lane community. The results provide valuable, quantitative, detailed information from which
future planning and development decisions can be based.
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Figure4-1. FL@2D model domain and inflow locations
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Figure4-2. FLG2D 100Qyear, 6hour flow depthresults
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5 SEDIMENTONSIDERATIONS

5.1 SEDIMENTRANSPORANALYSIS

Twenty sediment samples were collected in August 2017 to help classify the type of sebmivent
transported to and through the study are®8ased on the results of the sampling analysis, the sediment
in the watershed can overwhelmingly be classified as sand, with a large portion of that being fine sand.
This means that the sediment in the arigahighly transportable, and even small amounts of rainfall can
lead to scour and deposition with large events showing extreoweir and deposition The FLE&D

hydraulic modeling was used to ascertain the trends of both flooding and sedimentation hootidpe

study area.Hydraulic data from FL-@2D inherently includesdih discharge and flow deptat each grid
element This hydraulic data was used to estimate sedimentation on alyrgrid scale.

5.1.1 Results

Using the 106/ear, 6-hour storm as a represéative example, thaelativetotal accumulated sediment
transportwas computed.Iln general, the resultshowhigher sediment transpontates in the channels,
andthat the mountains present a large sediment source. In fact, the Hot Springs Mouapgiaar to
be the largest source of sedimenthis is consistent with historical flooding and sedimentation
accounts, and with field observations.

Finally, since these sediment results are based on hydraulic conditiorsiteoiififlows are considered
because inflow hydrographs have been input at mayatercourses such as8uckbrushtand Johnson
Lane

5.2 SEDIMENWELD

Sediment yield was computed for ten locations surrounding the study area. Modified Uniform Soil Loss
Equation (MUSLE) was used alongsidaproach developed for serarid rangeland in the

southwestern United States.

5.2.1 Summary
The results from the sediment analyses were used in two important ways:

a) Toquantitativelyidentify areas where sediment problems were most severe.
b) To estimate the addibnal sediment volume necesséyr flood control basin desig(project
alternatives task described in Sectign

Fora), it was found that the watersheds drainikipt Springs Mouratins produce the most sediment;
and, therefore, sediment basins arecommendedor any flood control capital project in these
watersheds. Fodb), the total sediment volume fothe proposedbasins was calculatagsing three times
the anrual sediment volume plus the volume from one 3@ar event. The annual sediment estimate
was taken from the sediment yield analysis, while the-§6ar sediment volume was evaluated based
on the profile calculations for each watercourse. @bsign sedhent volume of three times the annual
sediment volume plus the 16¢ear eventsediment volumeavasbased orexperiencen other concept
designgJEF, 2008nd engineering judgment
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6 H.ooHAZARM ASSIFICATION

6.1 PURPOSE

During asevere storm eventflood waters flow throughout thdohnson Lane ADMP study watershed.
However, not all flood hazards pose a risk to people or {m@perties. Flood risk depends on the
presence of both dood hazardanda person or theiproperty. As an example, flow ia constructed
flood control channel does not present a risk until someone enters the channel. Identfgagvhere
flood watersmaycause risks that potentially harpeopleor their properties is an important objective
of the Johnson Lane ADMRentification of potential flood risks in the study area helps the project
team determine which flood problems should be addressed in the future.

6.1.1 Flooding Hazards

Flooding hazard assessments were conducted for pedestrians, passenger vehicles, and buildings.
Pecdestrian flood hazards were classified using the demlocity relationship outlined in the United
States Bureau of Reclamation (USBR) Technical Memorandum 11 (TM 11). Thestegith

relationships presented in TM 11 are a good basis for flood hatassification since the criteria are
widely accepted. TM 11 presents two possible classifications for pedestrians; flood dangefdevel
adults and for childrent was decided to use the flood danger classification for children throughout the
entire waershed to simplify the methodology and to be conservative.

The following thredlood hazardcategories exisih TM 11for pedestrian passenger vehicles, and
buildings

T Low
1 Moderate
1 High

Finally aVeryHigh classificatiorwas added tdhe passenger vehicles analysis.

Potential hazards to passenger vehicles were classified using a combination of minimum depth criteria
and depthvelocity relationship in TM 1(Figure6-1). Potential hazards to buildings were classified

using the depthvelocity relationship from TM 1(Figure6-2), and hazards to structures wectassified

using depth Figure6-3). The tabulated building hazard results are showmaible6-1
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Flooding Hazards to Pedestrians (Children)
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Figure6-1. Flooding hazards to children based on the-€@r 6hour FLE&D results
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Flooding Hazards to Vehicles
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Figure6-2. Flooding hazards to passengehicles during the 10@ear 6hour event
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Figure6-3. Building flooding hazard classification example for the-yi&dr 6hour event.

Johnson &ne Area Drainage Master Ple



Table6-1. Buildingsflooding hazard classification results (base conditions)

Base Conditions

Recurrence

Building Building Building Total Building
Interval Count Count Count Count
Low Moderate High
25-yr 24hr 3531 1 0 3532
100yr 24hr 3528 4 0 3532
100yr 6-hr 3529 3 0 3532
Hyp. July 201t 3529 3 0 3532

6.1.2 Building Inundation Assessment

BaseConditions

Each buildingn the study areavas classified based on the maximum depth that fell witheabuilding
outline. Thebuildingswere tabulated into four groups:

1) 02p FiaG f B5Mdghdy 6 KO X

2) n®dp TFi X 5 EMidéated KO X mdn Fi
3) 1.0 ft<Depth (h)g High

4) 0.25 ft <Depth (h) (inclusive of groups 1 through 3 above)

The results for existing conditions aebulated n Table6-2, while the results for the 109ear 6hour
storm are shown ifrigure6-4.

Table6-2. Buildings thaare impacted by various depths (basmditiong

Base Conditions

Recurrence | Building Count| Building Count| Building Count| Total Building
Interval Flow Depth Flow Depth Flow Depth Count
0.25'< .5 0.5<hX!' 1'<h 025'<h
25-yr 24-hr 314 56 18 388
100-yr 24hr 657 233 77 967
100yr 6-hr 776 354 97 1227
Hyp. July 201¢ 765 247 61 1073
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Figure6-4. Buildings subject to potential inundation for th@0-year 6hour event
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6.1.3 HAZUS Eveltased Analysis

Methodology and Purpose

C9al! Qa | ! YRis{a stadtERdRediconputer softwapackagdl K G | dzi2YIl 6S&a C9a! Q.
methodology for estimating potential economic lossesl human displacement due to natural diters

such as earthquakes, floods and hurricanes.

Base Conditions

Abuildingrelated economic losllAZUS analysis was conducted divitled into two categories: direct
building loss and business interruption losséstesults summary is presented Bable6-3. From these
results the 100year 6hour storm event causes the most damage to the area, while they#@0 24
hour storm isonly slightly lower. This redius in line with the fact that shorter, more intense storms
have the most impact in this watershed. Additionally, tiypothetical July 2015 event is estimated to
cause $4.5 million in damages little over 80%f the estimate 106year 6hour damage.

Table6-3. Summary of flood damage estimates (base conditions)

Economic Loss

Recurrence | Residential| Total Property| Business Interruptions| Total Economic LOSS
Interval $ millions $millions $ millions $ millions

25yr 24-hr 2.14 2.22 0.42 2.64
100-yr 24hr 4.27 4.49 0.42 4.91
100yr 6-hr 4.87 5.13 0.42 5.55
Hyp. July 2015  3.90 4.08 0.42 4.50

6.1.4 Summary
In this section, the methodologies and results from five separate hazawalgses were presented.
These included

1 Flooding hazards to children

1 Flooding hazards to vehicles

1 Flood hazards to buildings

9 Building inundation assessment
1 HAZUS everthased analysis

These analyses help identify areas that have a higher risk of floadthwhich property and
infrastructure are most susceptible to damage. Having this information helps focus the mitigation
alternative to areas where they are most needed. Additionally, the last two analyses (the building
inundation assessment and the HAZ Bnalysis) help show if the proposed alternatives are reasonable
and costeffective The HAZUS analysis is a FEMA approved methodofagymputing potential
economic losseand is a standard requirement for most grant applications.

2HAZUSVIH 4.0 (https://msc.fema.gov/portal/resources/hazus)
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7 ALTERNATIVESRMULATION

7.1 PURPOSE

An important element to any area drainage master plasnisissessment of potential mitigation
alternatives. The previous sections of this report described the overall watershed setting, discussed the
development of offsite and onsiteydrology, explained the development and results of mensional
hydraulic modeling, described the methodology and results of a sedimentationes@ig analysis, and
outlinedflooding hazards for pedestrians, vehicles, and structures. In summathe alhalyses leading

up to this section have identified the locations and magnitudes of flooding and sedimentation hazards
for a range of frequency storms. ldentifying the hazards is a critical first Sie@ second step is to

evaluate potential alteratives that could mitigate the hazards.

7.2 ALTERNATIVES

Douglas County requested an evaluation of the viability of several specific alternative concepts that have
been suggested bgommunity MembersDouglas County Commissioner Boeimbers, and Douglas

Caunty EngineeringSaff. Each of the following specific alternatives were assessed as part of the
JLADMP:

1 Potential OffRoad Vehicle Use ImpactsOff-road vehicle use has resulted in the loss of natural
vegetation and compaction of the soils within theljtia land areas. This alternative analysis
evaluated whether the unpaved road network could result in adverse flooding and
sedimentation conditions within the downstream community.

1 Individual Lot Management This concept explored whether flooding hazawdthin the
community could be mitigated though implementation of an individual lot management plan
rather than regional mitigation structures.

1 Individual LotRetention¢ This alternative analysis examined whether implementation of
individual lot retenton for storm runoff would be viable in mitigating the flooding hazards
within the community.

9 Driveway Culvert Sizing This analysis was conducted to provide a commuwitie template
for recommended driveway culvert sizes.

1 Roadside Ditch Lining The radside drainage conveyance ditches within the community are
frequency burdened with sedimentation and require frequent maintenance by Douglas County
via a mechanical scraper. This analysis explored which type of channel lining would be adequate
to protectthe bed and banks of the ditches from erosion while being compatible with the
mechanical maintenance procedures.

1 All-Weather Access It is the desire of Douglas County to havenadather, 100year access for
Johnson Lane, Stephanie Way, and EastWRl&d. This alternatives analysis explored the
viability of structural modification of only these roadways and rghtvay to permit aH
weather access during 18@ar frequency storm events.

1 Regional Structural Alternatives for 28ear and 106rear $orms (Section 8y, This task
evaluated a series of regional structures to mitigate both storm runoff and sediment for the 25
year and 106/ear frequency storms. The structures evaluated included:
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o Contour Trenches This analysis exploretie viability ofusing contour trenching in the
upper watershed areas to reduce or eliminate the flooding and sedimentation hazards
within the Johnson Lane community.

o Detention Basins/Channelg This analysis explored the potential reduction in flooding
and sedimentatio hazards through construction of a series of detention basins,
interceptor channels, and conveyance channels.

Each of these alternative concepts are presented in detail in the proceeding sections. Itis
recommended that the decision to implement anyegmor any combination of these alternatives be a
collaborative effort between Douglas County and the residents of the Johnson Lane community.

7.2.1 Potential OffRoad Vehicle Use Impa&esults

Theanalysigesults indicataunpaved roads directly result in bothcrease and decrease in discharge.
An increase in discharge would be expected in areas where the unpaved road network could
concentrate and divert runoff due to lower surface roughness, resulting in concentratidhasvah
areas that would not see such concentrations absent the unpaved road network. In addition, the
increase in runoffrom soil compactiordue to offroad vehicle usevould alsoresult in an increase in
discharge. Areas of decrease in discharge svbelexpected where shallow, sheet flooding would be
reduced by the runoff concentrating along the unpaved roads. The results between-freaPand the
2015 storm are spatially similar, with the 2015 storm showing a higher magnitude of change.

Road clogres and mitigation efforts would result in improved conditionen&al recommendations
for selecting OHV road candidates for closure are listed below:

1 Roads with field evidence of flow interception or drainage integration
1 Roads that intersect natural dinage corridors
1 Roads that are within the floodplain of natural drainage corridors

7.2.2 IndividualLotManagemenPlan Results

One potential solution to drainage problems like those in Johnson Lane is to reduce flood risk by
allowing residents to protect theproperties on a parcdby-parcel basishrough an Individual Lot
Management Plan (ILMPRAn ILMP can be an effective tool in flood hazard mitigation if the entire
impacted community is in compliance with the plan. Random parcel mitigation activitiessighin

adverse impacts to downstream neighbors by diverting, concentrating, and discharging flows to
locations that previously did not experience a flooding problem. Developing a set of mitigation measure
templates can assist residents with protectihgir property while being compliant with the ILMP.

Example categories might include:

1. Engineered berms
2. Engineered swales and channels
3. Engineered driveway crossings

The result of this analysis suggests that the adverse impacts of random berm constoactiba
significant, and berm construction should not be initiated without a full impact analysis.
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7.2.3 Individual LoDetentionResults

Individual lot detention can be accomplished by a varietyaw Impact Development (LIBjethods.
The most common is @etention basirwhichis an excavated area installed on, or adjacentateas of
stormwater accumulationvhose purpose i reduce flow accumulation and flooding downstrea#.
few key assumptions were mader this analysis:

1. Every residential and commaal parcel owner within thanalysisarea would be required to
participate in the lot detention plan.

2. The detention plan would apply to all parcels outside of the master planned community areas.
It is assumed that the master planned communities has@anted for theexcessrolume from
impervious areas through storm drain networks and neighborhood detention basins.

The analysis resulsiggest that the discharge reduction for the-@&ar, 25hour storm is minimal The

largest reduction in dischargse from the Stephanie Wash/Chowbuck Wash/Skyline Wash systems.

These washes have a significantly smaller drainage area than Buckbrush Wash or Johnson Lane Wash,
thus the offsite flow accumulation is lower. An individual lot detention policy for thesealya

systems would be more effective than the other systems in the study area at redflzinnot

eliminating) theflooding hazards Both the 25year and 106/ear iesults suggest that offsite flooding

from the surrounding watershed areasd not local unoff are theoverallprimary source of flooding

within the Johnson Lane community.

7.2.4 Driveway Culvert Sizing AssessniRagults

The main drainage infrastructure throughout the study area is small roadside ditches. Access to many of
the residences is via driveway that crosses a roadside ditch. The driveways typically have small

culverts that are designed to allow passage of runoff from small storm events. Douglas County drainage
standards (207) require that driveway culverts are sized for they&ar24-hour event but residents

have historically beeallowed to place the minimurrequired15-inch culvert without runoff

calculations to justify an undersized culvert

Based on theesults of this analysis, the following minimum recommendations are made

1 Use an 18nch circular corrugated metal pipe (CMP) for flows less than 6 cfs.
1 Use a 24nch circular CMP for flows greater than 6 cfs but less than 16 cfs.
1 Use a 3dnch circular CMP for flows greater than 16 cfs.

7.2.5 Roadside Ditch Lining AlternatiVessits

Most of the streets within thestudy areawere originally built wittshallowunlineddrainage ditches.

Bed and bank scour of the drainage ditchegnadverse issue that consistently faces Douglas County
Throughout most of the study area, the drainage ditch bed and banks are comprised of native sediment
derived from the upper watershed#\n analysis was conducted to determine which roadside ditches
within the community are the most susceptible to scoudamosion. This was accomplished by

isolating flow velocities that occur within the ditches and determining which areas are subject to erosive
velocities. The analysis results identifiéolcations where a roadside ditch lining is recommended to
preventfuture erosion Check dams were also investigated as mitigation for scour, hoveegerot
recommended as erosion mitigatio Table7-1 lists each of the lining alteatives and which would be
O2YLI A6t S ¢ MaiKendnde Procedrireiy thé didches
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Lining

Alternative

Compatible
with

Table7-1. Ditch lining alternatives

JLADMP
Recommended

Scraper?

Rock lining of the channels by residents has been historic

ROBXIRTIRE No No problematic for the mechanical scraper.
Synthetic Easy to .install, but would not be viable Ietngm._
Liners No No Mechanlcal scraper would breadlown the material over
time.
SmartDitch Easy to .install, but would not be viable Ieteg[m._
Liners No No Mechanlcal scraper would breadlown the material over
time.
Concrete E_ienefits over shotcrete and soll cer_nent are: fast installatiq
Cloth Yes Yes tlme_(20,000 sf/day_), confqrms to ditch geometsynall crew
can install, no special equipment needed.
Shotcrete is a concreter mortar mix sprayed onto a pre
formed surface at high pressure. It requires a steel fiber g
Shotcrete(or Yes, with mesh form over the structure. It is not typically used for
sprayed Yes proper small ditches.Durabilityis very dependent on proper
concrete) application constructionfapplicationtechniques. Dependng on the
installation technique, shotcrete tgpically notaesthetically
pleasing.
A mixture of natural soil and cement. Can be more cost
effective than concrete if adequatmils are readily available
Generally need55% of the soil material to be finer than 4.§
Soil Cement Yes No. due to size mm, 35% to be finer than 0.074 mm, and no material greal
' than 51 mm. The abundance of fine sand in the JLADMP
study area may be suitable for soil cement applications.
However, due to the size of the construction lifts, may not
suitable for useri narrow drainage ditches
Seconchighest cost option, but highly durable over time.
: The material most compatible with the mechanisataper.
Unreinforced . . .
Concrete Yes Yes Hyd_raullcally 9ff|C|en_t to efft—:_‘ctl_vt_aly Fransport water and
sediment. Estimate life of thisliningis 15+ yearsl{SDA
NRCS, 1997)
Highest cost option, but highly durable over time. The
. material most compatiblevith the mechanical scraper.
Reinforced : . .
Concrete Yes Yes Hydraulically efficient to effectively transport water and

sediment. Estimatlife of thislining is 20+ years (USBA
NRCS, 1997)

7.2.6 AlFWeather AccesResults

The 201@ouglas County Transportation Plamoposes Johnson Lane, Stephanie Way, and East Valley

Road aslesignateccollectorroadways. The proposed collector roadwaysere investigatedor the
ADMPto determine how toensurethese roadsave all weather acceds storm events up to the 100
year. The analyses indicate that despite substantial infrastructure improvenfentdlweather access
(culverts, diversion dikeshe communitywould experience an increasefiooding deptls at various
locations,which is an unacceptable outcomd he stugt concludedhat raising the roads and adding
culverts to allow for allveather access may not be the most ceffiective mitigation solution. The
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results suggest that perhaps more regional solutions, such as channeling the washes to contain flow and
providingmore efficient passhroughstructures orconstructingdetention/sediment basins upstream of

the developed areas may be more cost effective in achievingesther access for Stephanie Way,

Johnson Lane, and East Valley Road. Therefore, bagbd ogsults of this analysis, it is recommended

to pursue all weather access improvements with the implementation e$itéfregional structural flood

mitigation alternatives
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8 REGIONAEHLOODMITIGATIOMLTERNATIVES

The Johnson Lane community experienceguient adverse flooding and sedimentation impacthe

primary challenge in addressing the impacts is the overall lack of consistent stormwater drainage
infrastructure within the community. The pidevelopment setting of the Hot Springs Mountains and

the Pine Nut Mountains were a series of natural drainage corridors that extended from the upper
watersheds, across the piedmont surface, to the Carson River floodphaah functioned to transport
stormwater runoff and sediment. As the Johnson Lane commuviis established, the natural

corridors were not preserved. Consequently, stormwater runoff and sediment have been forced to find
alternate paths to the river floodplain. Those paths include small roadside drainage ditches, streets,
residential yards, tad homes. The general lack of vacant land and availableafghay eliminates the
potential to re-establish a corridor connection from the upper watersheds to the river floodplain. A
wide-range of local, onsite flood and sediment mitigation alternaiwere investigated for this study

and are described in detail in Sectién The hydrologic and hydraulic modeling efforts of this study
indicate that most of thedverse flooding and sedimentation issues within the community are the result
of offsite stormwater flows and not local onsite drainage. The analyses generally concluded that onsite
mitigation alternatives can be beneficial in reducing flooding hazéutshat their impact is localized.

All of these factors (lack of drainage corridors, lack of major drainage infrastructure, and minimal impact
from onsite mitigation alternatives) suggest that the most viable alternative to mitigating the flooding
and salimentation risks is offsite, regional structures.

A series of regional solutions were investigated to assess their effectiveness in minimizing the impacts of
flooding for both the 25/ear and 106/ear storms. The regional solutions are segregatedtheo
following two categories:

9 Contour Trench Analysis (Secti®d)
91 Detention Basin/Channel Analysis (SecBa?)

The development of the regional alternatives comprised the following elements:

1) Flood hazard identification

2) Alternative formulation/evaluation

3) Development of conceptual 15% design plans and cost estimates ([2etddasin/Channel
analysis only)

8.1 GONTOURRENCHINGONCEPT

Douglas County tasked the project team to investigate the viability of using contour trenching in the
upper watershed areas to reduce or eliminate the flooding and sedimentation hazards within the
Johnson Lane community. The basic concept is to capture storm runoff and sedimentitadscand

allow for enhanced infiltration and percolation into the soil, thus eliminating flow accumulation
downstream. The treatments are constructed by cuttingeries of zeragrade trenches of the designed
capacity and spacing into the hillslope that follow the natural contour, with small check dams or baffles
constructed across the trenches to segment them.

8.1.1 Contour Trenching as a Lehgrm Mitigation Solution
The literature on contour trenching is generally consistent in the conclusion of its effectiveness in
reducing downstream flooding and sedimentation, especially in watershed rehabilitation scenarios. In
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evaluating the potential viability of contour trenchiéor the JLADMP, the followisgould be
considered:

1 Impacts onWatershed Viewscape Character
1 Environmental Impact
I Maintenance

A pilot area within a portion of the Pine Nut Mountains was selected to conduct a raimfalif
simulation on the potentiaimpacts of contour trenching. Two storms were assessedy#@0, 6hour,
and the hypothetical July 2015.heflow depth reduction estimated with thELG2D modeling results
for the contour trenching simulation ishown inTable8-1 and Table8-2.

Table8-1. 100Gyear, 6hour storm gak flow and volume results from each R2IDfloodplain crossection

With Contour Trenches Percent

Existing Conditions

Floodplain

Wash CrossSection |  Flow Peak Volume Flow Peak Volume Reduction
Name D ] in Peak
(cf9 (acft) (cfy) (acft) Discharge
Stephanie 10 128 37 99 2.6 23
Romero 11 439 11.8 159 6.4 64
Skyline 12 281 8.0 108 4.0 62
Chowbuck 21 51 1.5 51 1.5 0

Table8-2. Hypothetical July 2015 storm peak flow and volume results fromFa@RD floodplain crossection

ERan Existing Conditions With Contour Trenches Percent
WES) pial Reduction
CrossSection Flow Peak ‘ Volume Flow Peak Volume ‘ :
Name D in Peak
€9 (ach) (cf9 (actt) | Discharge
Stephanie 10 101 2.9 96 2.1 5
Romero 11 409 9.0 119 3.6 71
Skyline 12 200 5.5 68 2.2 66
Chowbuck 21 48 1.3 48 1.2 0

8.1.2 Contour Trench Cost Estimates

A cost estimate analysis was completed for the contour trenching treatment described previdablg.

8-3lists the cost estimate for contour trenches (construction and operation/maintenance) assuming the

linear feet of trench used in the FEZD analysis. Note: the operation and maintenance esimates

are based on the following assumptions:

9 Atleast two inspections annually (one annual inspection and oneffuasd inspection).

1 At least 5% of the total linear feet of trenches would need maintenance repair annually.
Potential damage to the énches could occur from natural storm events or from public access
such as damage from dffighway vehicles.

9 All costs shown ifable8-3 are applicable for the FI-ZDpilot area. Contour trench treatment
costs for a larger or smaller watershed area would need to be recomputed.

Johnson &ne Area Drainage Master Ple




Table8-3. Contour trench construction cost estimates

Estimated Construction Costs

Item No. Description Unit Quantity Unit Price Cost
1 Trench Excavation Cubic Yards 102,38 $5 $512,000
2 Native Vegetation Finish Acres 18 $5,000 $90,000
Subtotal Construction: $602,000
Constructioncontingency 30% $180,600
Total Construction: $782,600
Estimated Operation and Maintenanc€osts
Item No. Description Unit Quantity Unit Price Cost
1 Inspection (2Man Crew) Hours 32 $175/hour $5,600
2 Maintenance/Repair Cubic Yards 5,120 $5 $25,600
Total Annual Costs $31,200

8.1.3 Conclusions anRecommendations
The results of the pilot area contour trenching analysis suggest that contour trenching can provide a
reduction of flooding hazards for selected watershed within the Johnson Lane Community. The cost
analysis results suggest a contour trericeatment for Romero, Stephanie, and Skyline Washes could
potentially be lower than a detention basin alternative, however the overall flood hazard reduction
benefit is lower (sed@able9-2, Pine Nut North for comparison).

Based on the research conducted on contour trenching for this studynot recommended as a
preferred regional solution to mitigating the flooding aretlsmentation hazards in the Johnson Lane
community at this time. This recommendation does not limit Douglas County from pursuing contour
trenching as a flood mitigation solution in the future. If Beuglas County Federadnd Biflwere to
become effetive in transferring public land to Douglas County, a contour trenching treatment
alternative may be more viable.

8.2 DETENTIORASINCHANNECONCEPDESIGNCHARACTERISTICS
A total of 11 regional basins with a series of collector and conveyance channelselesrted for this

study (Figure8-1). Although each individual basin functions to reduce the flooding and sediment
hazards downstream, they are designed to worketibgr as a system. To quantify their impact, the

ol 4Aya

3 https://www.douglascountynv.gov/894/Conservatiesill
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Table8-4. Detention/Sediment basin system nomenclature

System Name Included Basins

Unnamed A Unnamed Wash A Basin
Southcentral Wash Sediment Basi

Southeast Wash Sediment Basin
Hot SpringBuckbrush Buckbrush Wash Sediment Ba&nd

alternate location)

Johnson Lane Park Detention Bas

Romero Wash Detention Basin

: Stephanie Wash Detention Basin
AT R (Nl Chowbuck Wash Detention Basin

Skyline Wash Detention Basin

. Unnamed Wash B Detention Basir
S NI S Sunrise Pass Wash Detention Bas
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Figure8-1. 100-year regional basins and channels
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8.2.1 Basin System Flood Mitigation Conceptual 15% Design Plans
Conceptuall5% design plans for the 3®arand 100year systemsvere developed An example design
plan forthe 100-yearSoutheast Vidsh Sediment Basia shown below ifrigure8-3.

Figure8-3. 100year Southeast Wash Sediment Basin conceptual design plan

8.3 JHNSONMANEWASHDAM ALTERNATIVE

Detentionbasin alternatives for Johnson Lane Wash were investigated both on BLM land and within
undeveloped property downstream of East Valley Road. An upstream basin on BLM is not feasible
because the Johnson Lane Wash floodplain is inset within a narrow geotwgdorwith significant

slope A basin with sufficient storage capacity to mitigate the-§6@8r storm cold not be sited within
this corridor withoutraising the downstrearbasinembankmenteffectively creating a damA basin
downstream of East Valf Roadvas also investigatedoweverit wasalsodetermined to be
impracticablebecause 1) thémmense basin size required to mitigate flooding downstream, 2nid
would not mitigate flooding hazards to the properties between East Valley Road andaitieayl Way
alignment.

A brainstorming meeting with the project team and Douglas County resulted in the conclusion that a
dam structure was the most feasible option for Johnson Lane W&aithe current conceptual design,
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the basic design assumptions iinche Smelter CreeRegional Flood Control Projdetasibility
Engineering Studyeve used as a starting point since this project is also a dam in a similar watershed in
Douglas County.

Thelocation of the dam for this conceptual analysiapgroximately250feet upstream ofthe MacKay
Street alignmentFigure8-4).
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Figure8-4. Approximate dam location
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8.4 BENEFITSUMMARY

The depth and HAZUS analyses that were performed for existing conditions were repeated for the
proposed conditions. The analyses were run using three scenarios for each of the four storm events for
a total of 12 proposed conditions models. The scemsanere:

1) All 25year Regional Basins in place (no dam)

2) All 100year Regional Bains in place (no dam)

3) The Johnson Lane Wash Dam in place (no regional basins)

4) All 25year Regional Basin and Johnson Lane Wash Dam in place
5) All 100year Regional Basins and Jabm$&ane Wash Dam in place

Theproposedconditionsdepth analyses are summarizedTiable8-5. In this table, the last column
shows the estimatd number ofbuildings removed from potential inundatidsy depths greater than
0.25 feet (3 inches).

The proposed conditions HAZUS anedyare summarized ihable8-6. The last column in the table
shows the estimated benefie(g, reduction in economic losses by flooding) for each storm event when
compared to existing base conditions (showrilable6-3) for that same storm event. The results from
these two analysewere used to identify the most effective systeraad to recommend an initial

phasing plan (Sectid).

A separate analysis was performed to evaluate the potential option of a propertgtLiyn lieu of
construwcting a dam for Johnson Lane Wash. The results are summarizedl@8-7 and suggest that a
property buyout is likely less cost effective than constructing a dam for flood mitigation.
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Table8-5. Summary of depthnalyses for théhree proposed conditions scenarios

Building | Building Existing
Count Count Total Conditions
Flow Flow Building Building
Depth Depth Count Count

Buildings
Removed
(Benefi)

Building

Recurrence
Count

Interval

Flow Depth

Proposed Conditions (2fear Regional Basins)

25-yr 24hr 177 16 4 197 388 191
100-yr 24-hr 436 157 19 612 967 355
100yr 6-hr 595 90 12 697 1227 530
Hyp. July 2015 572 144 13 729 1073 344
25-yr 24hr 177 16 4 197 388 191
100-yr 24-hr 572 137 11 720 967 247
100yr 6-hr 406 82 11 499 1227 728
Hyp. July 2015 571 114 13 698 1073 375
25-yr 24-hr 279 49 17 345 388 43
100-yr 24-hr 588 194 64 846 967 121
100yr 6-hr 743 292 81 1116 1227 111
Hyp. July 2015 727 219 56 1002 1073 71
from Table6-2
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Table8-6. Summary oflood damage estimateand potential benefit fothe three proposed conditions scenarios

—
Recurrence . . Total Business Lozl . Economic
Residential : Economic .
Interval Property | Interruptions Loss Benefit

$ millions | $ millions $ millions $ millions $ millions
25-yr 24hr 2.00 2.08 0.42 2.50 0.14
100-yr 24-hr 3.61 3.81 0.42 4.24 0.67
100yr 6-hr 413 437 0.42 4.79 0.76
Hyp. July 2015  3.33 3.49 0.42 3.91 0.59
Total Benefit: 2.16
25-yr 24hr 2.02 2.10 0.42 2.52 0.12
100-yr 24hr 3.65 3.85 0.42 4.27 0.64
100yr 6-hr 4.11 4.4 0.42 4.76 0.79
Hyp. July 2015 3.42 359 0.42 4.01 0.49
Total Benefit: 2.04
25-yr 24hr 1.91 1.95 0.42 2.38 0.26
100-yr 24hr 3.31 3.44 0.42 3.86 1.05
100-yr 6-hr 3.79 3.94 0.42 4.36 1.19
Hyp. July 2015  3.24 3.36 0.42 3.78 0.72
Total Benefit: 3.22

Table8-7. Property buyout analysis results

Douglas County Assessed Valu Zillow Market Value Johnson Lane Wash Dam

(476 impacted parcels) (215 buildings) Construction Cost Estimate
$42,094,965 $90,565,000 $4,900,000
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9 ADMPSJMMARY ANBECOMMENDATIONS

9.1 PROJECHHASING

The regional alternatives presented in this report can be constructed in phases as funding is acquired or
becomes available. Itis recommended that each basin system be constructed as its own project,
however funding availability may limit how many struiets can be constructed simultaneousior
example the Hot Spring8uckbrush System is designed to functigitizingall basin, channel, and pipe
elements, however, constructing the sediment basins alomédprovide some interim bendfi That
said,constructing the basin systems piecemeal should be done cautiously so as not to cause adverse
flooding conditions dato point-source releases of stormwater from a basin outl€éhe total benefits,

costs and effectivenessvaluatedby systermare summarizel in Table9-2).

9.1.1 Combinations with Ogite Alternatives

Based on the results summarizedTiable9-2, the Pine Nut North and South Systems may benefit in

being combined with the individual lot detention alternative analysis presented in Setfah The

onsite detention will increase the efficiency of the total alternative by capturing the onsite rainfall that is
downstream of the regional alternative. It is recommended that an individual lot dieteplan for the

Pine Nut North and South Systems area be implemented in addition to the offsite structures or in lieu of
the Chowbuck Wash Basin (which was not as effective when reviewing the detailed results).

9.1.2 |Initial Prioritization and Design Level

The analysis results suggest that they&ar design level for the Pine Nut North, Pine Nut South, and
Unnamed Wash A systems provide the majority of the benefit of they®dd systems. This suggests
that these 25year systems should be strongly consat&for final design and construction. That said,
the 100year designs for any of the systems would provide the most potential benefit and should be
considered.

It is recommended that Douglas County and the residents of the community work collabgraivel
validate/refine the study results and in future implementation of any of the elements presented in this
Area Drainage Master Plan.

Table9-1. Initial prioritization and design level matrix

Priority System Design Level
1 Pine Nut North 25-Year
2 Johnson Lane Wash Dam PMF
3 Hot SpringBuckbrush 100-Year
4 Pine Nut South 25-Year
5 Unnameal Wash A 25-Year
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Table9-2. Relative benefitomparisorby system

Percent Percent Construction Annual Construction Annual Qumulative  PercentFlow  PercentFlow
Regional Buildings Buildings s Cost Maintenance Cost Maintenance ; Reduction at  Reduction at
. Buildings in Cost Cost Loss Estimate ] ]
Alternative Removed Removed System Area 100y ey Reduction Key Locations Key Locations
System (potential (potential (B inear (100-Year (B ire1ar (25-Year (HAZUS) (100-Year (25Year
inundation) inundation) asins) Basins) asins) Basins) Basins) Basins)
100-Year, 6 25Year, 24
Hour Hour 100-Year, 25-Year,
100-Year 25-Year 6-Hour 24-Hour
Basins Basins
Unnamed o o 0 0
Wash A 23% 63% 19 $330,000 $6,600 $240,000 $4,200 $14,000 92% 90%
HBOJC?(E:':SE 32% 40% 1,527 $8,020,000 | $161,60 | $6,150,000 | $107,00 | $1,080000 91% 89%
Pine Nut o o 0 o
North 24% 20% 1,181 $1,380,000 $27,900 $880,000 $15,300 $840,000 71% 0%
Pine Nut 0 o 0
South 2% 14% 153 $1,430,000 $28,700 $1,130,000 $19,600 $109,000 28% 50%
Johnson
Lane Wash 44% - 679 $4,900,000 $13,900 $4,900,000 $13,900 $3,220000 82% 62%
Dam
TOTALS 69% 68% 3532 $16,700,000 $239000 13,800,000 $160000 $5,300,@0 - -
1. Flow depth > 0.25 feet
2. Total number of buildings within the study area is less thanuimea$ column 4/alues due to minor overlapping between Regional Alternative Systems
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9.2 POTENTIABUNDINGOURCES

There are numerous potential grant sources that coulakelored by the Johnson Lane community and
Douglas County to partially or fully fund the alternatives presented in this st8dyne examples of
these grants are shown ifable9-3.

Table9-3. Potential granfunding sources

Agency Qualifications Description

Grant

Funding

Awards planning angroject grants
PreDisaster FEMA FEMA approved Hazard | and provides opportunities for raisin
Mitigation (PDM) Mitigation Plan. public awareness about reducing

future losses before disaster strikes

Structures insured under
the NFIP. B®jects

submitted for Awardsprojects and planningrants
Flood Mitigation FEMA consideration must be that reduce or eliminate longerm
Assistance (FMA) consistent with the goals | risk of flood damage to structures

and objectives identified | insured undetthe NFP.

inthel 3 Sy G2afa

Mitigation Plan.
Hazard Mitigation Presidential Major : : . ,
Grart Program FEMA | Disaster Declaratian25% Fundlngl_f|or prgji/lc_i_s I":‘.ted I'Dr; i
(GMGP) cost share from applicant, agency Hazard Mitigation Flan.

! https://www.douglascountynv.gov/DocumentCenter/View/2255

9.3 NEXTSTEPS

Thisreport ispresented b the Carson Water Subconservancy District, Dougtasity and theimpacted
property ownerswith the goal that each entity willork collaboratively taeducethe flooding and
sedimentation hazardithin the Johnson Laneommunity. The following next steps are offered to
provide a framework for utilizing the information from the ADMP:

1 Douglas County officials and Johnson Lane residents review this report.

1 Douglas County officials and Johnson Lane residstdblisha workgroup or committee to
discussandprioritize thealternatives andlevelop a Capital Improvement PI&RIPYo
implement construction of the highest priority alternativ@gith Table9-1 as a guidg This plan
should includdinal design and construction of recommended projects.

1 Douglas County officials investigate and explore potential funding options to impleme@Gifhe

Douglas County recommends sg&cprojects to proceed to final design.

1 Recommended projects go to construction.

=
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It should be noted this does not represent a binding legal agreement on any partners, but does provide
a plan for executing the recommended alternative for each system.

9.3.1 Floa Warning Network

The primary benefit and overarching purposeaofiood warning networks to provide advanced

awareness to emergency response agencies of rapidly developing flood threats which may impact major
roadways, residential areas and critical palfacilities. This ADMP recommends regional flood

mitigation structures as discussed in SecBonFor many of these structures, flood warning

instrumentation would be a critical component of their operation and maintenance. For example, it is
recommended that the Johnson Lane Wash Dam structure include instrumentation to measure stage,
outflow, andrainfall.

In many cases flood warning networkesults in helping people to stay clear of flooded washes and
roadways andprovide generahwarenesshat would potentially result in action and/or preparations
which contribute to decreasing risks taelidind property Additional benefits to the public agency
operating a flood warning system include:

1 Maintain an accessible historical database of rainfall and streamflow data and information
useful for hydrologic and hydraulic model calibration.

1 Improve fbodplain management through better understanding of local hydrology and
meteorology.

9 Collect and share redilme and neareaktime hydrometeorological data and information with
the public.

9 Fulfil an advisory role to emergency responders before, duringadier flood emergencies.

9 Participate in flood preparedness activities.

The residents of the Johnson Lane community currently benefit from a reverse 911 system that is
operated by the Douglas CourfBffice ofEmergency ManagemenDEMY. OEM receiveseakttime
information from National Weather Service forecasts and warnings as welkde@round reports
from Douglas County stadind disseminates emergency warning messages to residents as ne€bed
current system would benefit from a supplementimlod warning network wittgages and
instrumentationspecific to the watersheds impacting the Johnson Lane community.

9.4 JLADMPMITATIONS

While the results are based on detailed topography, hydrology, and hydraulic modeling, they represent
the current exising conditions as of the date of the LIDAR mapigivigy 20179. Because of the unique
sediment characteristics of the watershed, the topography and distribution of flow can be very dynamic
(i.e., small culverts or drainage channels can quickly fill witinsent causing water to change course

from what it was previously). Therefore, during final design of any of the alternatives, a detailed
assessment of upstream flow distribution should be undertaken.

4 http://www.douglascountynv.gov/1182/Revers@1-1
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