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FEATHERRIVER

TRAFFIC STUDY

EXECUTIVE STIMMARY

The Feather River development is located in Washoe County, Nevada. The project site is located
north of Interstate 80 and west of State Route 427 . The project site is currently undeveloped land.
The purpose of this study is to address the project's impact upon the adjacent street network. The
State Route 427 intersections with Stampmill Drive and the I-80 eastbound and westbound
ramps have been identified for AM and PM peak hour capacity analysis for the existing, existing
plus project,2027 base and 2027 base plus project scenarios.

The Feather River development will consist of the construction of 325 single family dwelling
units. Project access will be provided from an extension of Stampmill Drive ,riu Stut" Route 427-.
The project is expected to generate 3,094 average daily trips with244 trips occurring during the
AM peak hour and 325 trips occurring during the pM peak hour.

Traffic generated by the Feather River development will have some impact on the adjacent street
network. The following recommendations are made to mitigate projectlraffic impacts.

It is recommended that any required signing, striping or traff,rc control improvements comply
with Washoe County and Nevada Department of Transportation requirements.

It is recommended that the northbound left turn lane at the State Route 42TlStampmill Drive
intersection be improved to include a minimum of 325 feet of storage/deceleration length.

It is recommended that the project roadways, cul-de-sacs and intersections be designed to
conform to Washoe County street standards.

SOLAEGUI ENGINEERS, LTD.



INTRODUCTION

STUDY AREA

The Feather River development is located in Washoe County, Nevada. The project site is located
north of Interstate 80 and west of State Route 427 . Figure 1 shows the approximate location of the
project site. The pu{pose of this study is to address the project's impact upon the adjacent street
network. The State Route 427 intersections with Stampmill Drive and the I-80 eastbound and
westbound ramps have been identified for AM and PM peak hour capacity analysis for the
existing, existing plus project,2027 base and 2027 base plus project scenarios.

EXISTING AND PROPOSED LAND USES

The project site is currently undeveloped land. Adjacent development generally include single
family homes directly to the east and a convenience store further east across State Route 427.
Undeveloped land exists to the north and west and I-80 exists to the south. The Feather River
development will consist of the construction of 325 single family dwelling units. Project access
will be provided from an extension of Stampmill Drive via State Route 427.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

State Route 427 is a two-lane roadway with one through lane in each direction in the vicinity of
the site. The speed limit is posted for 55 miles per hour approximately 500 feet north of
Stampmill Drive. The speed limit is not posted south of Stampmill Drive. Roadway
improvements generally include narrow paved shoulders with solid white edgelines and a double
yellow centerline. The roadway is named Cantlon Drive south of the I-80 eastbound ramp
intersection.

Stampmill Drive is a two-lane roadway with one lane in each direction from State Route 427 to
the project's east property line. The speed limit is not posted but assumed to be 25 miles per
hour. Roadway improvements generally include curb and gutter on both sides of the street.
Sidewalk exists on both sides of the street in developed areas. With development of the project,
Stampmill Drive will be realigned to parallel the existing roadway section. The realignment will
begin northeast of Gold Center Drive.

Interstate 80 is a four-lane, divided freeway with two lanes in each direction in the vicinity of the
site. The speed limit is posted for 70 miles per hour. The I-S0/Wadsworth interchange is a
diamond interchange with single lane on and off-ramps.

The I-8O/Eastbound Ramp intersection is an unsignalized four-leg intersection with stop sign
control at the north, south and west approaches. The north approach contains one shared left
tum-through lane. The south approach contains one shared through-right turn lane. The west
approach contains one shared left turn-through-right turn lane. The east approach is the on-ramp
to eastbound I-80.

SOLAEGUI ENGINEERS, LTD.



SOI-,AEGU I

ENGINEERS LTD.

li

PROJTCT
SITE

FEATHER RIVER
VICINITY MAP

FIGURE T



The I-8O/Westbound Ramp intersection is an unsignalized four-leg intersection with stop sign
control at the east approach. The northbound left tum movement yields to southbound through
traffic and stops for southbound right turn traffic. The north approach contains one through lane

and one right turn lane separated by a large corner island. The south approach contains one
shared left turn-through lane. The east approach contains one shared left turn-through-right turn
lane. The west approach is the on-ramp to westbound I-80.

The State Route 42TlStampmill Drive intersection is an unsignalized four-leg intersection with
stop sign control at the west Stampmill Drive approach. The east approach is a driveway serving
a convenience market. The north approach contains one shared left tum-through-right tum lane.
The south approach contains one left turn lane and a shared through-right turn lane. The west
Stampmill Drive approach and the east driveway approach contain one shared left turn-through-
right turn lane.

TRIP GENERATION

In order to assess the magnitude of traffic impacts of the proposed development on the adjacent
street network, trip generation rates and peak hours had to be determined. Trip generation rates were

obtained from the Ninth Edition of ITE Trip Generation (2012) for Land Use 210 "Single Family
Detached Housing". The proposed Feather River development will consist of the construction of a
total of 325 single family detached homes. Trip generation was calculated for the weekday peak

hours occurring between 7:00 AM and 9:00 AM and 4:00 PM and 6:00 PM, which correspond to
the peak hours of adjacent street traffic. Table 1 shows a summary of the average weekday traffic
(ADT) volumes and weekday peak hour volumes generated by the project.

TRIP DISTzuBUTION AND ASSIGNMENT

The distribution of the project traffic to the key intersections was based on existing peak hour
traffic patterns and the locations of attractions and productions in the area. Figure 2 shows the
anticipated trip distribution. The peak hour trips shown in Table 1 were subsequently assigned to
the key intersections based on the trip distribution. Figure 3 shows the trip assignment at the key
intersections for the AM and PM peak hours.

TABLE I
TzuP GENERATION

LAND USE/VAzuABLE ADT

AM PEAK HOUR PM PEAK HOUR

IN OUT TOTAL IN OUT TOTAL

Single Family Homes (325 D.U.) 3,094 6l 183 244 20s 120 325

SOLAEGUI ENGINEERS, LTD.
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EXISTING AND PROJECTED TRAFF'IC VOLUMES

Figure 4 shows the existing traffic volumes at the key intersections during the AM and PM peak
hours. The existing traffrc volumes at the key intersections were obtained from peak hour count data
provided by the Nevada Department of Transportation with updated traffrc counts conducted in
February of 2017. Figure 5 shows the existing plus project traffic volumes at the key intersections
during the AM and PM peak hours. The existing plus project volumes were obtained by adding the
trip assignment volumes shown on Figure 3 to the existing volumes shown on Figure 4. Figure 6
shows the 2027 base traffrc volumes at the key intersections during the AM and PM peak hours.
The2027 base traffic volumes were estimated by applying a2.0Yo average annual growth rate to the
existing traffrc volumes. It should be noted that 10-year historic traffic count data obtained from the
Nevada Department of Transportation's O{DOT) Arurual Traffic Report indicated negative growth
rates on State Route 427 and each interchange ramp. However, the2.0o/o growth rate was used in
order to ensrue conservative results. Figure 7 shows the 2027 base plus project traffic volumes. The
2027 base plus project volumes were obtained by adding the trip assignment volumes shown on
Figure 3 to the 2027 base volumes shown on Figure 6.

INTERSECTION CAPACITY ANALYSI S

The key intersections were analyzed for capacity based on procedures presented in the 2010
Highway Capacity Manual (HCM), prepared by the Transportation Research Board, for
unsignalized intersections using the latest version of the Highway Capacity computer software.

The result of capacity analysis is a level of service rating for each minor movement. Level of
service is a qualitative measure of traffic operating conditions where a letter grade "A" through "F",
corresponding to progressively worsening traffic operation, is assigned to the intersection minor
movement or approach.

The Highway Capacity Manual defines level of service for stop controlled intersections in terms of
computed or measured control delay for each minor movement. Level of service is not defined for
the intersection as a whole. The LOS criteria for unsignalized intersections is shown in Table 2.

TABLE 2
LEVEL OF SERVICE CRITERIA FORUNSIGNALIZED INTERSECTIONS

LEVEL OF SERVICE DELAY RANGE (SECA/EH)

A <10

B >10 and <15

C >15 and <25

D >25 and <35

E >35 and <50

F >50

SOLAEGUI ENGINEERS, LTD.
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TABLE 3

INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS

INTERSECTION
EXISTING

EXISTING
+ PROJECT 2027 BASE

2027 BASE
+ PROJECT

AM PM AM PM AM PM AM PM

SR-427 & Stampmill Drive
Stop at East and West Legs

EB Left-Thru-Right
WB Left-Thru-Right
NB Left
SB Left

A8.6
A8.9
1^7.3

1^7.3

A8.s
A9.0
47.3

47.3

A9.s
B 10.5

47.4
1.7.3

/'9.4
B 13.9
47.7
47.3

48.7
A'9.0
1.7.3

1^7.3

A8.6
1^9.2

1.7.3

A7.4

A9.6
B10.7
A7.4
47.3

A9.5
8t4.3
A7.7
1'7.4

SR-427 & I-80 WB Ramps
Stop at East Leg

WB Left-Thru-Right
NB Left

A8.7
47.3

A8.8
47.3

A.9.l
A7.8

A10.0
1'7.6

A8.8
/.7.4

A9.0
47.4

1.9.2

A7.8
810.2
A7.6

SR-427 & I-80 EB Ramps
Stop at North, South, West Legs

EB Left-Thru-fught
NB Thru-Right
SB Left-Thru

A7.4
46.9
47.3

1^1.4

46.9
1^7.4

A7.8
p^7.1

1'7.6

A8.9
/.7.4
A8.0

1^7.4

46.9
47.3

47.5
47.0
47.4

47.9
47.1
47.6

49.l
1^7.4

A8.0

Table 3 shows a summary of the level of service and delay results at the key intersections for the
existing, existing plus project, 2027 base and 2027 base plus project scenarios. The capacity
worksheets are included in the Appendix.

The State Route 427lStampmill Drive intersection was analyzed as an unsignalized four-leg
intersection with stop control at the east and west approaches for all scenarios. The intersection
minor movements cunently operate at LOS A during the AM and PM peak hours. For the existing
plus project traffic volumes the intersection minor movements are anticipated to operate at LOS B
or better during the AM and PM peak hours. For the 2027 base traffic volumes the intersection
minor movements are anticipated to operate at LOS A during the AM and PM peak hours. For the
2027 base plus project traffic volumes the intersection minor movements are anticipated to operate
at LOS B or better during the AM and PM peak hours. The intersection was analyzed with the
existing approach lanes for all scenarios.

The need for a southbound right turn lane at the State Route 42TlStampmill Drive intersection
was reviewed based on NDOT's access management standards. The standards indicate that right
turn lanes are typically required on roadways with speeds greater than 45 miles per hour.
However, a right turn lane is not recommended at this location due to the very low right turn
volume and LOS B or better operation at the intersection.

SOLAEGUI ENGINEERS, LTD. 14



The existing northbound to westbound left tum pocket at the State Route 42TlStampmill Drive
intersection was reviewed for storage and deceleration requirements. Storage requirements were

calculated based on NDOT's unsignalized intersection criteria of provided three minutes of storage

during the peak hours. Approximately 250 feet of storage length is required for the projected left
turn volume, NDOT's access management standards indicate that deceleration length is related
to the speed of the roadway. The speed limit is not posted on the northbound segment of State

Route 427 south of Stampmill Drive. It is suggested that a minimum of 75 feet of deceleration
length be provided based on a 35 mile per hour speed on State Route 427. A total length of 325

feet is therefore required for the northbound left turn lane. The existing left turn lane contains a

total of +125 feet of storage and deceleration length which does not meet the 325 feet total length
requirement. It is recommended that the northbound to westbound left turn lane at the State

Route 42TlStampmill Drive intersection be improved to include a minimum of 325 feet of
storage/deceleration length.

The State Route 4271I-80 Westbound Ramp intersection was analyzed as an unsignalized four-
leg intersection with stop control at the east approach for all scenarios. The intersection minor
movements currently operate at LOS A during the AM and PM peak hours. For the existing plus
project volumes the intersection minor movements continue to operate at LOS A during the AM
and PM peak hours. For the 2027 base trafhc volumes the intersection minor movements are

anticipated to operate at LOS A during the AM and PM peak hours. For the 2027 base plus
project volumes the intersection minor movements will operate at LOS B or better during the
AM and PM peak hours. The northbound left turn movement is required to stop and wait for
gaps in the southbound right turn traffic stream. This stop controlled movement will operate at
LOS A during the AM and PM peak hours for all scenarios. The intersection was analyzed with
the existing approach lanes for all scenarios.

n

The State Route 4271I-80 Eastbound Ramp intersection was analyzed as an unsignalized four-leg
intersection with stop control at the north, south and west approaches for all scenarios. All
approaches currently operate at LOS A during the AM and PM peak hours. For the existing plus
project volumes all approaches continue to operate at LOS A during the AM and PM peak hours,
For the 2027 base traffic volumes all approaches operate at LOS A during the AM and PM peak
hours. For the 2027 base plus project traffic volumes all approaches operate at LOS A during the
AM and PM peak hours. The intersection was analyzed with the existing approach lanes for all
scenarios.

SOLAEGUI ENGINEERS, LTD. l5



SITE PLAN REVIEW

A copy of the site plan for the Feather River development is included in this submittal. The site
plan indicates that project access will be provided from Stampmill Drive via State Route 427.
Stampmill Drive will be realigned to parallel the existing roadway. The realignment will begin
approximately 400 feet northeast of Gold Center Drive. Access to the homes in the existing
subdivision will then be provided from an extension of Gold Center Drive between the existing
and new Stampmill Drive segments. Gated emergency access will be provided from the existing
Barrel Street and Dispensia Street cul-de-sacs.

The site plan indicates that Stampmill Drive and Roads A through D are collector streets and the
remaining on-site streets are local streets. Figure 8 shows the collector and local streets as
indicated on the site plan. Average daily traffic volumes on these streets were subsequently
reviewed in order to determine if they meet Washoe County capacity thresholds. Washoe County
street standards indicate that local streets can carry 1,000 ADT or less and collector streets can
carry up to 7,300 ADT. Collector streets with residential driveways can carty a maximum
volume of 2,000 ADT. Figure 8 also shows the average daily traffic volumes projections on the
on-site streets. All of the on-site collector and local streets will meet Washoe County street
capacity thresholds. It is recommended that the project roadways, cul-de-sacs and intersections
be designed to conform to Washoe County street standards.

The site plan shows that two of the main access streets (Roads B and C) from Stampmill Drive
will be long, straight street segments which may contribute to speeding. It is suggested that all-
way stop control be installed at a midpoint intersection on each roadway.

RECOMMENDATIONS

Traff,rc generated by the Feather River development will have some impact on the adjacent street
network. The following recommendations are made to mitigate project traffic impacts.

It is recommended that any required signing, striping or traffic control improvements comply
with Washoe County and Nevada Department of Transportation requirements.

It is recommended that the northbound left turn lane at the State Route 42TlStampmill Drive
intersection be improved to include a minimum of 325 feet of storage/deceleration length.

It is recommended that the project roadways, cul-de-sacs and intersections be designed to
conform to Washoe County street standards.

SOLAEGUI ENGINEERS, LTD. 16
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Trip Generation Summary - Alternative 1

Project: New Project

Alternative: Alternative 1

Open Date: 21712017

Analysis Date: 21712017

ITE Land Use

Average Daily Trips

Enter Exit Total

1547 1547 3094

AM Peak Hour of
Adjacent Street Traffic

Enter Exit Total

PM Peak Hour of
Adjacent Street Traffic

Enter Exit Total

61 183 244 205 120 325210 SFHOUSE 1

325 Dwelling Units

Unadjusted Volume

lnternal Capture Trips

Pass-By Trips

Volume Added to Adjacent Streets

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total AM Peak Hour lnternal Capture = 0 Percent

Total PM Peak Hour lnternal Capture = 0 Percent

Source: lnstitute of Transportation Engineers, Trip Generation Manualgth Edition, 2012
TRIP GENERATION 2014, TRAFFICWARE, LLC



General Information Site Information
Analyst MSH intersection Sr-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East^Vest Street Stampmill Drive

Analysis Year 2017 North/South Street sR-427

Time Analyzed AM Existing Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

Nla or Street: North-south

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority '10 'I 
1 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 1 1 0 0 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) n 1 7 8 0 11 2 30 12 10 34 0

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 9 21 2 11

Capacity, c (veh/h) 996 949 1571 1 561

v/c Ratio 001 0.02 000 001

95% Queue Length, Qss (veh) 00 01 00 00
Control Delay (s/veh) 86 89 73 73
Level of Service, LOS A A A

Approach Delay (s/veh) 86 89 03 17
Approach LOS A A

copyright @ 2017 University of Florida. All Rights Reserved Hcs 2010* TWSC Version 6.90
Srstl Tax.xtw

Generated: 2/13/2017 10:41:18 AM



General lnformation Site Information
Analyst MSH lntersection St-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street Stampmill Drive

Analysis Year 2017 North/South Street sR-427

Time Analyzed PM Existing Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

l,lajor Streeii North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 1U 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 1 U 0 n 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 0 tJ 3 8 0 7 o 41 11 o 40 2

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 3 17 9 9

Capacity, c (veh/h) 1024 906 1 561 1545

v/c Ratio 0.00 0.02 001 001

95% Queue Length, Qss (veh) 00 01 00 00

Control Delay (s/veh) 85 90 73 73

Level of Service, LOS A

Approach Delay (s/veh) 85 90 10 12

Approach LOS A

Copyright O 2017 University of Florida. All Rights Reserved. HCS 2010'" TWSC Version 6 90 Generated: 2/13/2017 10:42:12 AM
Srstl 7px xtvv



General Information Site Information
Analyst MSH

I ntersection Sr-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street Stampmill Drive

Analysis Year 2017 North/South Street sR-427

Time Analyzed AM Existing + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

1$*Yt P
lr'1aj.)r Street l.lorth 5o!th

Vehicle Volumes and Adj rstments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0
,l

0 0 1
,l

0 0 0 1 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 4 4 183 6 1 11 61 30 12 10 34 1

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 211 22 68 11

Capacity, c (veh/h) 101 1 681 1 570 1 561

v/c Ratio 021 0.03 004 001

95% Queue Length, Qss (veh) 08 01 01 00
Control Delay (s/veh) 95 10 5 74 73
Level of Service, LOS B A
Approach Delay (s/veh) 95 10.5 44 17
Approach LOS A B

HCS 2010'" TWSC Version 6.90
SrStlTaw.xtw
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General lnformation Site Information
Analyst MSH lntersection Sr-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7/2017 East^Vest Street Stampmill Drive

Analysis Year 2017 North/South Street sR-427

Time Analyzed PM Existing + Project Peak Hour Factor 090

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

[anes

Nlair-'r Stre.jt l.lorth-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 1U 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 0 0 0 1 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 3 2 118 8 4 7 20s 41 11 8 40 6

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Ease Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 136 21 228 9

Capacity, c (veh/h) 9sB 427 1554 1545

v/c Ratio 0.14 00s 015 001

95% Queue Length, Qss (veh) 05 02 05 00

Control Delay (s/veh) 94 13 9 77 73

Level of Service, LOS A B A A

Approach Delay (s/veh) 94 13 9 61 11

Approach LOS A B

Copyright O 2017 University of Florida. All Rights Reserved. HCS 2010'" TWSC Version 6.90 Generated: 2/13/2017 10:43:05 AM
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General lnformation Site lnformation
Analyst MSH I ntersection Sr-427 8t Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East/West Street Stampmill Drive

Analysis Year 2027 North/South Street sR-427

Time Analyzed AM Base Peak Hour Factor 0.90

I ntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

nltfYt t.r
Niajor Streeti North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U t T R

Priority 10 11 12 7 8 9 1U '1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 0 1 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 0
,|

9 10 0 13 3 36 15 12 42 0

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 11 25 3 13

Capacity, c (veh/h) 989 923 1 559 1546

v/c Ratio 001 0.03 000 001

95% Queue Length, Qss (veh) 00 01 00 00

Control Delay (s/veh) aa 90 73 73

Level of Service, LOS A A A A

Approach Delay (s/veh) 87 90 04 16

Approach LOS A
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General Information Site Information

Nofth/South Street

Peak Hour Factor

n1'fgYtPr
f"1;j,:r 5lr.i,.t i!: dh-i,t!tir

Vehicle Volumes and Adjustments

Percent Heavy Vehicles (%)

Right Turn Channelized

Critical and Follow-up Headways

Critical Headway (sec)

Base Follow-Up Headway (sec)

Delay, Queue Length, and Levet of Service
Flow Rate, v (veh/h)

95% Queue Length, Qes (veh)

Level of Service, LOS
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General lnformation Site lnformation
Analyst MSH lntersection St-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East/West Street Stampmill Drive

Analysis Year 2027 North/South Street sR-427

Time Analyzed AM Base + Project Peak Hour Factor 090
lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 'l 2 3 4U 4 5 6

Number of Lanes 0 1 0 0
,l

0 0 1 1 0 0 1 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 4 4 185 t0 1 13 62 36 15 12 42
,l

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median TypelStorage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 214 26 69 13

Capacity, c (veh/h) 997 654 1 558 1 546

v/c Ratio 021 004 004 001

957o Queue Length, Qss (veh) 08 01 01 00
Control Delay (s/veh) 96 107 74 73
Level of Service, LOS A B A A

Approach Delay (s/veh) 96 107 41 tb
Approach LOS A B
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General lnformation Site lnformation

Analyst MSH lntersection Sr-427 &. Stampmill

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street Stampmill Drive

Analysis Year 2027 North/South Street sR-427

Time Analyzed PM Base + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

[anes

lvlajor Street North-south

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 0 1 0

Configuration LTR LTR L TR LTR

Volume, V (veh/h) 3 2 119 10 4 9 207 50 14 10 49 7

Percent Heavy Vehicles (%) 2 2 2 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 137 25 230 11

Capacity, c (veh/h) 942 413 1540 1527

v/c Ratio 0.15 0.06 0.15 001

95olo Queue Length, Qgs (veh) 05 02 05 00

Control Delay (s/veh) 95 143 77 74

Level of Service, LOS A B A A

Approach Delay (s/veh) 95 143 59 12

Approach LOS A B
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General lnformation Site lnformation
Analyst MSH lntersection 5R-427 & l-80 WB Ramps

Agency/Co Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street l-80 WB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed AM Existing Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

l.,4ajor Street: North-Soulh

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 l1 12 7 I 9 1U 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 '| 0

Configuration LTR LT TR

Volume, V (veh/h) 3 1 10 5 34 9 40

Percent Heavy Vehicles (7o) 2 2 2 2

Proportion Time Blocked

Percent Grade (7o) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 15 6

Capacity, c (veh/h) 988 1 550

v/c Ratio 0.02 000

95% Queue Length, Qes (veh) 00 0.0

Control Delay (s/veh) 87 73

Level of Service, LOS A A

Approach Delay (s/veh) 87 10

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street NB Left Only

Analysis Year 2017 North/South Street SB Right Only

Time Analyzed AM Existing Peak Hour Factor 090

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

[anes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 'I 
1 12 7 I 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 5 0 40

Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type,/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 6

Capacity, c (veh/h) 955

v/c Ratio 001

95% Queue Length, Qgs (veh) 00

Control Delay (s/veh) 87

Level of Service, LOS A

Approach Delay (s/veh) 87

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street l-80 WB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed PM Existing Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0,25

Project Description Feather River

Lanes

Major Street: North-Soulh

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LTR LT TR

Volume, V (veh/h) 3 2 1l 2 49 17 34

Percent Heavy Vehicles (%) 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 17 2

Capacity, c (veh/h) 957 1 546

v/c Ratio 002 0.00

95% Queue Length, Qss (veh) 01 0.0

Control Delay (s/veh) 88 73

Level of Service, LOS A A

Approach Delay (s/veh) 88 03

Approach LOS A
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General lnformation Site Information
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agenry/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7/2017 East^Vest Street NB Left Only

Analysis Year 20't7 North/South Street SB Right Only

Time Analyzed PM Existing Peak Hour Factor 090

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

[anes

1{VYtFr
Malor Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 l1 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 1 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 2 0 34

Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 2

Capacity, c (veh/h) 974

v/c Ratio 000

957o Queue Length, Qss (veh) 00

Conkol Delay (s/veh) 87

Level of Service, LOS A

Approach Delay (s/veh) 87

Approach LOS A

Copyright @ 2017 University of Florida. All Rights Reserved. HCS 2010* TWSC Version 6.90 Generated: 2/13/2017 10:47:14 AM
SrWblTpxL.xtw



General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps
Agency/Co. Solaegui Engineers Jurisdiction NDOT
Date Performed 2/7/2017 East^Vest Street l-80 WB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed AM Existing + Project Peak Hour Factor 0.90

I ntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

Major Street North-5outh

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R

Priority 10 'II 't2
7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 'I 0 0 0 0

Configuration LTR LT TR

Volume, V (veh/h) 3 1 19 5 84 37 1BB

Percent Heavy Vehicles (%) 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No
Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
FIow Rate, v (veh/h) 25 6

Capacity, c (veh/h) 90s 13t5

v/c Ratio 0.03 0.00

95% Queue Length, Qgs (veh) 01 00
Control Delay (s/veh) 91 78
Level of Service, LOS A A

Approach Delay (s/veh) 91 05
Approach LOS A

HCS 2010'" TWSC Version 6.90
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General Information Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agenry/Co, Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7/2017 East^Vest Street NB Left Only

Analysis Year 2017 North/South Street SB Right Only

Time Analyzed AM Existing + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

[anes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 I 9 1U 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 5 0 188

Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow.up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 6

Capacity, c (veh/h) 779

v/c Ratio 001

95% Queue Length, Qgs (veh) 00

Control Delay (s/veh) 97

Level of Service, LOS A

Approach Delay (s/veh) 97

Approach LOS A
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General Information Site lnformation

SR-427 & l-80 WB Ramps

Major Street: North-South

Vehicle Volumes and Adjustments

Critical and Follow-up Headways

Base Critical Headway (sec)

Delay, Queue Length, and Level of Service

95% Queue Length, Qgs (veh)
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street NB Left Only

Analysis Year 2017 North/South Street SB Right Only

Time Analyzed PM Existing + Project Peak Hour Factor 090

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

[anes

lvlajor Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U
,1

2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 '1 0

Configuration L T T

Volume, V (veh/h) 2 0 131

Percent Hea\ry Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 2

Capacity, c (veh/h) 846

v/c Ratio 000

95% Queue Length, Qe5 (veh) 00

Control Delay (sfeh) 93

Level of Service, LOS A

Approach Delay (s/veh) 93

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 8. l-80 WB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street l-80 WB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed AM Base Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) o.25

Project Description Feather River

[anes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LTR LT TR

Volume, V (veh/h) 4 12 6 42 11 50

Percent Heavy Vehicles (%) 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length; and Level of Service

Flow Rate, v (veh/h) 18 7

Capacity, c (veh/h) 973 1 532

v/c Ratio 0.02 0.00

95% Queue Length, Qg: (veh) 01 00

Control Delay (s/veh) 88 74

Level of Service, LOS A A

Approach Delay (s/veh) 88 10

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 8{ l-80 WB Ramps NB

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7/2017 East^Vest Street NB Left Only

Analysis Year 2027 North/South Street SB Right Only

Time Analyzed AM Base Peak Hour Factor 0.90

I ntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

N4ajor Streetr North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 I 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 1 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 6 0 50

Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Levelof Service

Flow Rate, v (veh/h) 7

Capacity, c (veh/h) 951

v/c Ratio 0.01

95% Queue Length, Qes (veh) 0.0

Control Delay (s^/eh) 88

Level of Service, LOS A

Approach Delay (s/veh) 88

Approach LOS A
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General lnformation Site lnformation

Analyst MSH lntersection SR-427 & l-80 WB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed zft/2017 East/West Street l-80 WB Ramps

Analysis Year 2027 North,/South Street sR-427

Time Analyzed PM Base Peak Hour Factor 090

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 1l 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 0

Configuration LTR LT TR

Volume, V (veh/h) 4 3 14 3 60 21 42

Percent Heavy Vehicles (7o) 2 2 2 2

Proportion Time Blocked

Percent Grade (7o) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Eelay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 23 3

Capacity, c (veh/h) 933 1529

v/c Ratio 0.02 000

95% Queue Length, Qss (veh) 01 00

Control Delay (s/veh) 90 7.4

Level of Service, LOS A A

Approach Delay (s/veh) 90 03

Approach LOS A
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General lnformation Site Information
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street NB Left Only

Analysis Year 2027 North/South Street SB Right Only

Time Analyzed PM Base Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 0 0 0 1 0
Configuration L T T
Volume, V (veh/h)

3 0 42
Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%)
0

Right Turn Channelized No No No No
Median TypelStorage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
rrow Kare, v [ven/n) 3

Capacity, c (veh/h) 962

v/c Ratio 0.00

95% Queue Length, Qgs (veh) 00
Control Delay (s/veh) 88
Level of Service, LOS A

Approach Delay (s/veh) 88
Approach LOS A
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General lnformation Site Information

Analyst MSH I ntersection SR-427 & l-80 WB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7/2017 East^Vest Street l-80 WB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed AM Base + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

N'la.jor Street: N.rrth-South

L
E
<F

t
*
?

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 'I 1 12 7 8 9 1U 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 'I 0 0 0 1 0

Configuration LTR LT TR

Volume, V (veh/h) 4 21 6 92 39 198

Percent Heavy Vehicles (%) 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 28 7

Capacity, c (veh/h) 888 1 300

v/c Ratio 0.03 001

95% Queue Length, Qgs (veh) 01 00

Control Delay (s/veh) 92 78

Level of Service, LOS A A

Approach Delay (s/veh) 92 05

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agenry/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street NB Left Only

Analysis Year 2027 North/South Street SB Right Only

Time Analyzed AM Base + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description Feather River

Lanes

Nlajor Slreet: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 ? 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 1 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 6 0 198

Percent Heavy Vehicles (%) 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 7

Capacity, c (veh/h) 768

v/c Ratio 001

95% Queue Length, Qgs (veh) 00

Control Delay (s/veh) 97

Level of Service, LOS A

Approach Delay (s/veh) 97

Approach LOS A
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General lnformation Site lnformation
Analyst MSH lntersection SR-427 & l-80 WB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East^Vest Street l-80 WB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed PM Base + Project Peak Hour Factor 090

lntersection Orientation North-South Analysis Time Period (hrs) 025

Project Description Feather River

[anes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LTR LT TR

Volume, V (veh/h) 4 3 45 3 226 39 139

Percent Heavy Vehicles (7o) 2 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and. Follow:up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 57 3

Capacity, c (veh/h) 751 1 375

v/c Ratio 008 000

957o Queue Length, Qss (veh) 0.2 00

Control 0elay (s/veh) 10.2 76

Level of Service, LOS B A

Approach Delay (s/veh) 102 0t
Approach LOS B
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General lnformation Site lnformation

Analyst MSH lntersection SR-427 & l-80 WB Ramps NB

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East/West Street NB Left Only

Analysis Year 2027 North/South Street SB Right Only

Time Analyzed PM Base + Project Peak Hour Factor 0.90

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Feather River

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 0 1 0 0 0 1 0

Configuration L T T

Volume, V (veh/h) 3 0 139

Percent Heavy Vehicles (7d 2

Proportion Time Blocked

Percent Grade (7o) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 3

Capacity, c (veh/h) 837

v/c Ratio 000

95% Queue Length, Qgs (veh) 00

Control Delay (s/veh) 93

Level of Service. LOS A

Approach Delay (s/veh) 93

Approach LOS A
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General Information Site lnformation

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East/VVest Street l-80 EB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed 0.25 Peak Hour Factor 0.90

Anaylysis Time Period (hrs) AM Existing

Project Description Feather River

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 34 2 1 5 2 10 2

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 LZ L3 L1 L2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 41 8 13

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 3.20 3.20 3.20

lnitial Degree of Utilization, x 0.037 0 007 0.012

Final Departure Headway, hd (s) 4.15 387 420

Final Degree of Utilization, x o.o47 0 008 0.016

Move-Up Time, m (s) 20 20 20

Service Time, ts (s) 2.15 187 2.20

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 41 8 13

Capacity 868 931 857

95% Queue Length, Qss (veh) 01 00 00

Control Delay (s/veh) 74 69 73

Level of Seruice, LOS A

Approach Delay (s/veh) 74 59 73

Approach LOS A

lntersection Delay, s/veh I LOS 73 A
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General lnformation Site lnformation

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 EastAVest Street l-80 EB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed 0.2s Peak Hour Factor 0.90

Anaylysis Time Period (hrs) PM Existing

Project Description Feather River

[anes

1't'tY t f f
Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 47 2 3 4 2 17 5

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 58 7 22

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 3.20 3.20 3.20

lnitial Degree of Utilization, x 0.051 0.006 0.020

Final Departure Headway, hd (s) 414 389 4.24

Final Degree of Utilization, x 0 057 0.007 0.026

Move-Up Time, m (s) 20 20 20

Service Time, ts (s) 2.14 1.89 2.24

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 58 7 22

Capacity 869 926 u9

95% Queue Length, Qss (veh) 02 00 01

Control Delay (s/veh) 74 69 74

Level of Service, LOS A A

Approach Delay (s/veh) 74 69 74

Approach LOS A A A

lntersection Delay, s/veh I LOS 74 A

HCS 2010* AWSC Version 6.90
SrEbl Tpx.xaw

Copyright @ 2017 University of Florida. All Rights Reserved Generated: 2/13/2017 10:52:55 AM



General lnformation Site Information

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2/7 /2017 East^Vest Street l-80 EB Ramps

Analysis Year 2017 North/South Street sR-427

Time Analyzed 0.25 Peak Hour Factor 0.90

Anaylysis Time Period (hrs) AM Existing + Project

Project Description Feather River

[anes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 84 2 5 2 38 2

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 97 I 44

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 320 3.20 320

lnitial Degree of Utilization, x 0 086 0.007 0 040

Final Departure Headway, hd (s) 4.24 403 4.35

Final Degree of Utilization, x 0.114 0.009 0 054

Move-Up Time, m (s) 20 20 20

Service Time, ts (s) 224 203 2.35

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 97 8 4
Capacity 849 893 827

95% Queue Length, Qss (veh) 04 00 02

Control Delay (s7Veh) 78 7.1 76

Level of Senvice, LOS A A A

Approach Delay (s/veh) 78 71 76

Approach LOS A A A

lntersection Delay, s^eh I LOS 77 A
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General lnformation Site lnformation

SR-427 & l-80 EB Ramps

PM Existing + Project

Vehicle Volume and Adjustments

% Thrus in Shared Lane

Departure Headway and Service Time
lnitial Departure Headway, hd (s)

lnitial Degree of Utilization, x

Final Departure Headway, hd (s)

Final Degree of Utilization, x

Move-Up Time, m (s)

Service Time, ts (s)

Capacity, Delay and Level of Service

Flow Rate, v (veh/h)

95% Queue Length, Qe5 (veh)

lntersection Delay, s/veh I LOS
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General lnformation Site Information

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n2U7 East/West Street l-80 EB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed 0.25 Peak Hour Factor 0.90

Anaylysis Time Period (hrs) AM Base

Project Description Feather River

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 42 3 6 3 12 3

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 51 10 17

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 3.20 3.20 3.20

lnitial Degree of Utilization, x 0.045 0.009 0.015

Final Departure Headway, hd (s) 4.16 387 4.22

Final Degree of Utilization, x 0.059 0.01 1 0.020

Move-Up Time, m (s) 20 2.0 20

Service Time, ts (s) 2.16 187 2.22

Capacigr, Delay and Level ol Service

Flow Rate, v (veh/h) 51 10 17

Capacity 865 931 853

95% Queue Length, Qss (veh) 02 00 01

Control Delay (s/veh) 74 69 73

Level of Service, LOS A A A

Approach Delay (s/veh) 74 69 73

Approach LOS A

lntersection Delay, s/veh I LOS 73 A
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General lnformation Site Information

SR-427 & l-80 EB Ramps

l-80 EB Ramps

Vehicle Volume and Adjustments

% Thrus in Shared Lane

Departure Headway and Service Time
lnitial Departure Headway, hd (s)

lnitial Degree of Utilization, x

Final Departure Headway, hd (s)

Final Degree of Utilization, x

Move-Up Time, m (s)

Capacigr, Delay and Level of Service

95% Queue Length, Qss (veh)

Control Delay (s/veh)

lntersection Delay, s/veh I LOS

HCS 2010* AWSC Version 6 90
Copyright O 2017 University of Florida. All Rights Reserved
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General lnformation Site lnformation

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street l-80 EB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed 0.2s Peak Hour Factor 090

Anaylysis Time Period (hrs) AM Base + Project

Project Description Feather River

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 92 3 1 6 3 40 3

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 t3 L1 t2 L3 L1 L2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 107 10 48

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 3,20 3.20 320

lnitial Degree of Utilization, x 0.09s 0.009 0,042

Final Departure Headway, hd (s) 4.25 403 4.38

Final Degree of Utilization, x 0.125 0.01 1 0 058

Move-Up Time, m (s) 20 20 20

Service Time, ts (s) 2.25 2.03 2.38

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 107 10 48

Capacity u7 893 823

95% Queue Length, Qss (veh) 04 00 02

Control Delay (s/veh) 7.9 71 76

Level of Service, LOS A A A

Approach Delay (s/veh) 79 71 76

Approach LOS A A A

lntersection Delay, s/veh I LOS 78 A
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General lnformation Site lnformation

Analyst MSH lntersection SR-427 & l-80 EB Ramps

Agency/Co. Solaegui Engineers Jurisdiction NDOT

Date Performed 2n/2017 East/West Street l-80 EB Ramps

Analysis Year 2027 North/South Street sR-427

Time Analyzed 0.2s Peak Hour Factor 0.90

Anaylysis Time Period (hrs) PM Ease + Project

Project Description Feather River

[anes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 223 3 4 6 3 39 4

% Thrus in Shared Lane

Lane L1 L2 L3 Lt L2 L3 L1 L2 L3 L1 t2 L3

Configuration LTR TR LT

Flow Rate, v (veh/h) 256 10 48

Percent Heavy Vehicles 2 2 2

Departure Headway and Service Time

lnitial Departure Headway, hd (s) 3.20 3.20 320

lnitial Degree of Utilization, x 0.227 0.009 0.042

Final Departure Headway, hd (s) 426 4.38 4.72

Final Degree of Utilization, x 0.302 0.012 0.063

Move-Up Time, m (s) 20 20 20

Service Time, ts (s) 226 2.38 2.72

Capacitlr, Delay and Level ol Service

Flow Rate, v (veh/h) 256 10 48

Capacity u5 822 763

95% Queue Length, Qss (veh) 13 00 02

Control Delay (s^eh) 91 74 8.0

Level of Service, LOS A A A

Approach Delay (s/veh) 91 74 80

Approach LOS A A A

lntersection Delay, s/veh I LOS 89 A
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Axion 
GEOTECHNICAL 
Geotechnical Engineering & Construction Teiting Services 

681 Edison Way, Reno, NV 89502 

Agua Fria Insurance Services, LLC 
3509 E. Harmon Avenue 
Las Vegas, Nevada 89121 

Attn: Charlie McDonnell 

February 14, 2017 
Project No. 17.148.01-G 

Re: Geotechnical Feasibility Study, Proposed Feather River Residential Development 
APN 084-291-38, Wadsworth Area of Washoe County, Nevada 

Dear Mr. McDonnell: 

Axion Geotechnical is pleased to present results of a geotechnical feasibility study our firm 
conducted at the property. Based on results of our study, experience in the area, and 
understanding of proposed development, we conclude that, from a preliminary geotechnical 
standpoint, the property is suitable for single-family residential development. The primary 
potential geotechnical concerns are the clean nature of the underlying sandy soils , and the 
presence of shallow ground water, ~lay , and oversize aggregate and bedrock. 

We appreciate having been selected to prepare this study and trust results fulfill your needs. 
If you or your design consultants have questions, please do not hesitate to contact us at 
(775) 771-2388 or chris@axionengineering.net. 

Respectfully, 

AXION GEOTECHNICAL, LLC 

~~ !?A gdl}; 
Chris D. Betts, P.E. 
President 
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I INTRODUCTION 
 
Axion Geotechnical is pleased to present results of a geotechnical feasibility study our firm 
conducted for the proposed Feather River Residential Development. The 108.41-acre parcel 
is Assessor’s Office Parcel Number 084-291-38, and is in the Wadsworth area of Washoe 
County, Nevada (Property). Based on a site plan by TEC Civil Engineering Consultants dated 
February 1, 2017, we understand development includes construction of 324 individual lots for 
single-family residences serviced by community water and sewer systems with on-site storm 
water retention. The structures will have one to two levels, will be wood-framed, and 
supported with shallow conventional spread foundations. Dedicated service street will be 
surfaced with asphaltic concrete. 
 
We have not received information concerning anticipated foundation loads; however, we 
anticipate maximum wall loads will be on the order of one kip per foot (dead plus live plus 
snow load), and that maximum column loads will be less than five kips (dead plus live plus 
snow load). For frost protection, perimeter foundations will bottom at least 24 inches below 
lowest adjacent exterior ground surface. Structural design will follow criteria outlined in the 
2012 International Residential Code.  
 
We have not received civil design plans; however, we anticipate that earthwork to attain 
proposed grades and for proper site drainage will result in cuts and fills to about 10 feet. New 
slopes will be constructed at final inclinations of two horizontal to one vertical (2H:1V) or 
flatter. Site retaining walls are anticipated. Depth of utility trenches should be less than eight 
feet. We assume underground utilities in proposed structural areas will be abandoned or 
relocated. Earthwork will be performed in accordance with the 2012 International Building 
Code, and the 2016 Standard Specifications for Public Works Construction (Regional 
Transportation Commission). 
 
The purpose of our work was to perform a site reconnaissance and review available literature 
and maps to provide opinions and discussions concerning the geotechnical suitability of the 
Property for its intended use. Once design parameters, such as building locations, finish floor 
elevations, foundation loads and proposed grading are known; a design-level geotechnical 
investigation report with detailed information of the subsurface soil conditions and 
recommendations for design and construction must be performed. 
 
This report is preliminary and geotechnical in nature and not intended to identify other 
potential site constraints such as environmental hazards, wetlands determinations or the 
potential presence of buried utilities. Opinions and discussions included in this report are 
specific to development at the Property and are not intended for off-site development. 
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II SITE AND SOIL CONDITIONS 
 
The Property is undeveloped and vacant. Review of images available on Google Earth 
reveals the Property has been undeveloped and vacant dating back to 1994, the oldest 
image available. The Property is bordered undeveloped land to the north, south and west, 
and single-family residences to the east. Unimproved Stampmill Road borders the southern 
property line. The Property is relatively level with a gentle to somewhat moderate grade 
downward from the NW to the SE, matches elevations of adjacent development, and is 
covered by medium dense to dense sagebrush and weeds. Two natural drainages cross the 
Property in a West, NW to SE direction. Jeep trails and wire fences cross the Property. 
Underground utility markers cross the SW corner of the Property. 
 

 
Google Earth Image of Property 
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View of Property from SW to NE 

 
Based on the United States Geological Survey 7.5-Minute topographic map of the Fernley 
West Quadrangle, the site is in Section 8, Township 20 North, Range 24 East, and elevation 
is between 4,100 and 4,200 feet relative to mean sea level. 
 
According to the U.S. Department of Agriculture Natural Resources Conservation Service 
Web Soil Survey, the underlying earth materials consist of predominantly of Hawsley loam 
sand, 2 to 8 percent slopes (map unit #7013) and minor amounts of Sagouspe loamy sand,   
0 to 1 percent slopes (map unit #196) and the Pirouette-Theon-Weena association (map unit 
#7004). These map units are described as follows: 
 
 Sagouspe loamy sand, 0 to 1 percent slopes (map unit #196): This unit is located near 

the SE corner of the Property. Elevation is 3,890 to 4,150 feet. Landform is stream 
terraces. Parent material is alluvium derived from mixed sources. A typical soil profile 
includes 0 to 43 inches of loam sand, underlain to 58 inches by stratified coarse sand 
to silt loam. Depth to restrictive feature is more than 80 inches. Natural drainage class 
is somewhat poorly drained. Runoff class is negligible. Depth to water table is about 
36 to 60 inches. Frequency of flooding in none. Frequency of ponding is none. 
Corrosion to steel is high. Corrosion to concrete is low. 

 
 Pirouette-Theon-Weena association (map unit #7004): This unit is located near the 

NW corner of the Property. Elevation is 3,950 to 5,330 feet. The map composition 
includes 35 percent Pirouette and similar soils; 30 percent Theon and similar soils; 20 
percent Weena and similar soils; and 15 percent minor components. Corrosion to steel 
is moderate. Corrosion to concrete is moderate. These units are described as follows: 
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 Pirouette: Landform is hills. Parent material is colluvium and/or residuum. A 
typical soil profile includes 0 to 3 inches of very cobbly very fine sandy loam, 3 
to 10 inches of very cobbly clay loam, 10 to 19 inches of extremely cobbly 
sandy loam, 19 to 20 inches is cemented material, and 20 to 30 inches is 
bedrock. Slope is 8 to 30 percent. Depth to restrictive feature is 11 to 20 inches 
to duripan, and 12 to 23 inches to lithic bedrock. Natural drainage class is well-
drained. Runoff class is very high. Depth to water table is more than 80 inches. 
Frequency of flooding in none. Frequency of ponding is none.  

 
 Theon: Landform is hills. Parent material is colluvium and/or residuum 

weathered from volcanic rock. A typical soil profile includes 0 to 2 inches of very 
gravelly sandy loam, 2 to 11 inches of very gravelly clay loam, and 11 to 21 
inches is bedrock. Slope is 15 to 50 percent. Depth to restrictive feature is 8 to 
14 inches to lithic bedrock. Natural drainage class is well-drained. Runoff class 
is very high. Depth to water table is more than 80 inches. Frequency of flooding 
in none. Frequency of ponding is none.  

 
 Weena: Landform is hills. Parent material is residuum. A typical soil profile 

includes 0 to 2 inches of loam, 2 to 7 inches of extremely paragravelly loam, 
and 7 to 60 inches is bedrock. Slope is 15 to 50 percent. Depth to restrictive 
feature is 4 to 14 inches to paralithic bedrock. Natural drainage class is well-
drained. Runoff class is very high. Depth to water table is more than 80 inches. 
Frequency of flooding in none. Frequency of ponding is none.  

 
 Hawsley loamy sand, 2 to 8 percent slopes (map unit #7013): This unit is located near 

the SE corner of the Property. Elevation is 3,940 to 4,590 feet. Landform is sand 
sheets. Parent material is sandy eolian sands derived from mixed sources over sandy 
alluvium derived from mixed sources. A typical soil profile includes 0 to 62 inches of 
sand. Depth to restrictive feature is more than 80 inches. Natural drainage class is 
somewhat excessively drained. Runoff class is very low. Depth to water table is more 
than 80 inches. Frequency of flooding in none. Frequency of ponding is none. 
Corrosion to steel is moderate. Corrosion to concrete is low. 

 
Based on geologic mapping by H. F. Bonham (Geology and Mineral Deposits of Washoe and 
Storey Counties, Nevada, Nevada Bureau of Mines and Geology, Bulletin 70, dated 1969), 
the materials underlying the site consist of Quaternary-age lake deposits, clay, silt, sand, 
gravel and calcareous tufa (Ql). It includes some areas thinly veneered by eolian sand, 
chiefly of Pleistocene-age. The Tertiary-age Pyramid Sequence (Tsv) is mapped along the 
north and consist of sequence includes basalt, andesite, and dacite flows, flow breccias, 
mudflow breccias, conglomerates, tuffs and associated intrusives. The sequence is 
intercalated with lenses of silicic waterlain tuff, diatomite, shale and sandstone.  
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Ill GEOLOGIC AND SEISMIC CONSIDERATIONS 
 
To evaluate potential geological hazards at the Property, our study included a site 
reconnaissance and review of available literature and maps. 
 
A. Geology and Faulting 
 
The geologic structure of the area is characterized by high angle extensional normal faults 
trending in a north-northeast direction. The basin is a down dropped graben with neighboring 
horsts to the east and west. The present topography of the basin is due primarily to a 
combination of extensional normal faulting and Quaternary-age basinal sedimentation. 
 
Based on referenced geologic map, no faults cross the Property. According to Quaternary 
Faults in Google Earth by the USGS, no faults cross the Property. Quaternary-age faults are 
those which have experienced movement in the last 1.6 million years. The website indicates 
that the nearest Holocene- to latest-Pleistocene-age fault is approximately one mile northeast 
of the Property. Faults of this age have moved or shifted in the last 15,000 years. 
 
Based on the Nevada Seismological Laboratory website the nearest principal Quaternary-age 
faults are the Pyramid Lake fault zone and the Olinghouse fault zone. The Nevada 
Seismological Laboratory indicates earthquakes of magnitude 6.8 and 7.1 are possible along 
these fault zones (Reno/Carson Fault Information, updated January 31, 2003). 
 
B. Liquefaction 

 
Liquefaction is a loss of soil shear strength associated with loose saturated granular soils 
subjected to strong earthquake shaking. Liquefaction can result in unacceptable movement of 
foundations supported by such soils. A detailed assessment of liquefaction potential was not 
part of the scope of our work; however, due to the mountainous nature of the area we do not 
believe the Property is susceptible to liquefaction. 
 
 
C. Slope Stability 

 
Based on the relatively level nature of the site and our anticipation that slopes will be shallow 
and constructed at final inclinations of two horizontal to one vertical (2H:1V) or flatter, and 
that site earth retaining wall s are proposed, we do not believe rock falls or landslides will 
impact the Property. 
 
 
 
 
 
 
 



Agua Fria Insurance Services, LLC Axion Geotechnical, LLC 
Geotechnical Feasibility Study - Project No. 17.148.01-G 681 Edison Way 
Proposed Feather River Residential Development Reno, Nevada 89502 
APN 084-291-38 – Wadsworth Area of Washoe County, Nevada (775) 771-2388 
February 14, 2017 
 
 

6 

D. Radon 

 
Radon, a colorless, odorless, radioactive gas derived from the natural decay of uranium, is 
found in nearly all rocks and soils. The Environmental Protection Agency (EPA) suggests that 
remedial action be taken to reduce radon in any structure with average indoor radon of 4.0 
picocuries per liter (pCi/L) or more. Based on Radon in Nevada (Rigby et al., Nevada Bureau 
of Mines and Geology, Bulletin 108, 1994), the Property is in an area with an average indoor 
measurement equal to or greater than 2.0 pCi/L and less than 4.0 pCi/L. 
 
E. Flooding 
 
The Federal Emergency Management Agency flood map (FEMA-Map 32031C3127G, revise 
date of March 16, 2009) shows the Property in Flood Hazard Zones X unshaded. According 
to FEMA, these are areas determined to be outside the 0.2% annual chance floodplain. 
 
lV OPINIONS AND DISCUSSIONS 
 
Based on results of our study, experience in the area, and understanding of proposed 
development, we conclude that, from a preliminary geotechnical standpoint, the Property is 
suitable for residential development. The primary potential geotechnical concerns are the 
clean nature of the underlying sandy soils, and the presence of shallow ground water, 
clay, and oversize aggregate and bedrock. 
 
The soil survey and geologic map indicates the Property is underlain primarily by sandy soil. 
Sandy soil can by relatively contain and contain little or no binder such as silt or fine sand. 
Consideration should be given to the increased difficulty associated with moisture 
conditioning and attaining specified compaction associated with clean soils. Consideration 
should also be given to the potential for instability of excavation sidewalls and the subsequent 
lateral increase in pit dimensions and trench widths due to widening or over-break. We 
anticipate stabilization measures such reducing slope excavation inclination or installing 
shoring may be necessary to maintain stability and to ensure safety. 
 
The soil survey indicates that shallow ground water may be present near the SE portion of 
the property (map unit 196). Consideration should be given to deep over-excavations or 
trenches which may approach ground water elevations or areas of high moisture content, 
such as the zone within 36 inches above ground water, and stabilization measures which 
may be necessary to achieve recommended compaction. Mobility and use of vibratory or 
rubber tire equipment may be restricted in these areas. Depending upon the degree of 
saturation, the site may require stabilization such as the use of oversize aggregate (i.e. 
angular cobbles) or geotextile fabric, and drainage measures such as up-gradient French 
drains may be necessary. 
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Over-break of trench sidewalls may occur and stabilization and dewatering may be needed to 
facilitate construction. Consideration should also be given to time constraints associated with 
drying of trench backfill prior to its reuse. Where the presence of ground water restricts 
compaction effort, free draining, crushed clean gravel and filter fabric may be necessary for 
reuse as backfill and, with the Manufacturer's approval, pipe bedding. As the presence of 
long-term moisture can create detrimental conditions, foundation drain systems should be 
considered to prevent the accumulation of water against foundations, grade beams or in 
crawlspaces. Waterproofing and protection of slabs-on-grade where moisture sensitive floor 
coverings are utilized should be considered.  
 
Mapping indicates that clay soil is present. Expansive soils are subject to substantial volume 
changes (shrink and swell) with changes in moisture content. Changes in moisture content 
can occur due to seasonal variations in precipitation, landscape irrigation, broken or leaking 
water pipes and sewer lines, and/or poor site drainage. These volume changes can cause 
differential movements (settlement or heave) of foundations, exterior flatwork such as 
walkways, stoops and patios, and pavement sections. 
 
One method to reduce the potential for movement is to remove (over-excavate) the 
expansive material to a sufficient depth and replace it with approved compacted fill, thereby 
reducing the thickness of the expansive layer, providing surcharge, and maintaining moisture 
at a suitable and near constant level. In conjunction with over-excavation and filling, moisture 
conditioning of the exposed materials to a slightly over optimum moisture content will be 
needed during construction.  
 
Studies and experience have shown that movement of components can be expected, even if 
the recommended removal depth is followed, whenever underlying expansive soil is allowed 
to remain. Therefore, the intent of overexcavation recommendations is to control this 
movement without exceeding economic feasibility; however, the Owner or Developer should 
weigh benefits of deeper removal. 
 
In addition to their expansive characteristics, clay soils also exhibit a lower Resistance Value 
and Modulus of Subgrade Reaction (k) than granular material. To reduce the thickness of 
aggregate base and to minimize future maintenance in exterior flatwork and pavement areas, 
portions of these soils should be removed and replaced with approved compacted fill 
subbase. 
 
As clay soil also inhibits achieving uniform moisture content and impedes compaction efforts, 
consideration should be given to time constraints associated with scarification, moisture 
conditioning, drying and compacting clay soils. During periods of inclement weather, water 
may also become perched above the clay soil, resulting in a saturated condition for prolonged 
periods and creating additional limitations on equipment mobility. Consideration should be 
given to maintaining moisture content to prevent wind erosion and for controlling dust during 
earthwork operations. 
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Mapping indicates oversize aggregate and shallow bedrock may be present across the site. 
Consideration should be given to the difficulty of grading and trenching associated with these 
materials. Blasting or use of special equipment such as a hydraulic rock hammer may be 
necessary.  
 
In addition to potential difficulty of earthwork operations, consideration should be given to the 
possibility that oversize aggregate, gravel, cobbles and possibly boulders, will be generated 
during earthwork operations. Consideration should be given to the subsequent reduction of 
the quantity of material available for use as fill, and that oversize aggregate could require off-
hauling or that import material could be required to balance earthwork quantities or to attain 
proposed grades. If oversize aggregate is proposed for use as fill, screening will be required 
and sufficiently large equipment will be necessary to properly place and compact rock fills. 
Compaction approval during the placement of rock fills can only be achieved based on visual 
performance specifications established by the Geotechnical Engineer, which would increase 
on-site technician time and thus, in turn, increase the cost of inspection services. The 
removal of large cobbles or boulders will result in undercutting of excavation sidewalls and 
the resulting trench widths would be increased. The presence of resistant bedrock could 
protrude into foundation areas, thereby requiring the drilling and epoxy of reinforcing steel. 
Footings may need to be formed and stepped.  
 
The soil survey suggests the native soils may exhibit a corrosion potential to steel and 
concrete. Based on the reported values, we believe that adequate corrosion mitigation can be 
achieved by using properly prepared and placed Type II portland cement concrete, by 
maintaining a minimum (3-inch) concrete cover where reinforcing steel or other metal is in 
close proximity to on-site soils and, at the direction of the Manufacturer, by using special 
coating on reinforcing steel and metal. 
 
As moderate vegetation is present across the Property, consideration should be given to the 
increased construction costs associated with clearing, stripping and removal of these 
materials.  
 
As previously mentioned, underground utility markers cross the SW corner of the Property. 
Consideration should be given to the possibility that easements exist and that underground 
utilities may require relocation in structural areas. Consideration should also be given to the 
possibility that construction set-backs are required, and the subsequent reduction of property 
available for development. 
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