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1.0 BACKGROUND  

West Wash Dam, in the Peavine Mountain Watershed of Washoe County, Nevada, is included in a United 
States Department of Agriculture-Natural Resources Conservation Service (USDA-NRCS) funded 
rehabilitation partnership project. The dam provides protection against flooding to about 30,000 Nevadans 
who live and work downstream. Additionally, the dam protects downstream city roads, one state highway, 
and an interstate highway. Among other critical infrastructure, the dam also protects power lines and 
railroad tracks. 

West Wash Dam was constructed in 1961 under the direction and authority of Watershed Protection and 
Flood Prevention Act (Public Law 83-566). East Wash diversion Dam, constructed in 1960 under the same 
program, contributes storm water flow from Peavine Mountain Watershed into West Wash Dam, thereby 
creating a linked storm water control system. The original watershed plans for these dams used an evaluated 
life of 50 years. Having reached over 50 years in age, the dams are eligible for rehabilitation through the 
Natural Resources Conservation Service’s Watershed and Flood Prevention Operations Program. The goals 
of the program include prevention of erosion and floodwater and sediment damage; to further the 
conservation, use and disposal of water; and to further the conservation and proper use of land in authorized 
watersheds (United States Department of Agriculture Natural Resources Conservation Service, n.d.) 

Both the West Wash and East Wash dams are currently classified as High Hazard Dams by the Nevada 
Division of Water Resources (NDWR) and do not meet the requirements for dam safety by the State of 
Nevada, NRCS (for reference, see rows 28-46 of Table 1). Previous studies indicate that 
hydrologic/hydraulic inadequacies have been identified primarily with the West Wash Dam (MACTEC 
Engineering and Consulting, Inc., 2006). The East Wash Dam will not pass the Probable Maximum Flood 
(PMF) without excessive damage to the spillway and the West Wash Dam will not pass the PMF without 
overtopping. See Section 4.0 for a more in-depth discussion about the hydraulics/hydrology associated with 
the East and West Wash Dams. 

The East Wash Diversion Dam is located at the intersection of Keystone Avenue and North McCarran 
Boulevard at the intersection of Township 20 North, Range 19 East, Sections 33 and 34 with Township 19 
North, Range 19 East, Sections 3 and 4. Inflow to the East Wash Dam comes from 2.09 square miles of 
watershed on the southeast flank of Peavine Mountain. West Wash Detention Dam is located at the 
intersection of Wyoming and Gulling Streets at the intersection of Township 19 North, Range 19 East, 
Sections 3 and 4. Inflow to the West Wash Dam comes from approximately 3.34 square miles of watershed, 
which includes roughly 2.09 square miles of East Wash Dam’s watershed (City of Reno, 2006). 

The City of Reno entered into an agreement with the USDA – NRCS to rehabilitate the West Wash Dam, 
and by extension East Wash Dam, to meet current NRCS, City of Reno and State of Nevada Division of 
Water Resources (DWR) dam safety criteria and performance standards. Farr West Engineering (FWE) 
will assist the City of Reno (The City or COR) to meet the requirements of the NRCS Watershed Program 
including the development of a physically, environmentally, socially, and economically sound 
improvement plan known as the Supplemental Watershed Plan and Environmental Document (Plan/ED).  

Farr West will prepare a Supplemental Plan/ED document for the West Wash Dam Rehabilitation Project 
in accordance with the NWPM Part 501 Subpart D and NWPH Part 601 Subpart D. The format of the plan 
will follow the plan outline format as shown in NWPM 501.31. The Supplemental Plan/ED will be prepared 
in accordance with the Watershed Protection and Flood Protection Act (Public Law 83-566), the National 
Environmental Policy Act (NEPA), the Principles and Requirements for Federal Investments in Water 
Resources (PR&G), the NRCS National Watershed Program Manual (NWPM) and National Watershed 
Program Handbook (NWPH), and all other applicable laws, regulations, and policies.   

This Data Collection & Analysis Report lists and summarizes existing data and information provided by 
The City and NRCS and collected by Farr West Engineering staff during initial project development and 
review. Data gaps are identified, and recommendations are made for further studies. A project location map 
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and a draft Purpose and Need Statement are included for review and further development. An overview of 
the hydrology, hydraulics, and sediment (HH&S) analysis is also included in this report. 

1.1 INITIAL DOCUMENT REQUEST AND PROVIDED DOCUMENTS 

During the scoping phase, initial data and reports were provided to Farr West staff to allow for project 
background understanding and proper definition of the project. Initial data and reports provided to Farr 
West and obtained in preliminary research include: 

1. Drainage Report City of Reno (Mactec, 2006) 
2. EAP Draft Report (Manhard, 2019) 
3. Watershed Program Manual (NRCS, 2009) 
4. Hydro-meteorological Report No. 49 (NOAA, 1984) 
5. National Watershed Program Handbook (2014) 
6. Principals and Requirements for Federal Investments in Water Resources (2013) 
7. Interagency Guidelines Principals and Requirements for Federal Investments in Water 

resources (2014) 
8. Peavine Mountain Watershed Report (1958) 
9. West Wash Dam Rehabilitation Project Draft Scoping Report (DSE and Amec Foster Wheeler, 

2015) 

A follow up data request was sent to the City of Reno (COR) and NRCS as part of the project kick-off 
meeting and included the following:  

a. EAP Phase II Drainage Report (City of Reno, February 2006)  
b. Rehab Assessment Report, West Wash Dam (NRCS, May 2011)  
c. Rehab Assessment Report, East Wash Dam (NRCS, May 2011)  
d. Peavine Mountain Watershed Project Description (NRCS, August 2001)  
e. Peavine Mountain Watershed Project Information (NRCS, January 1985)  
f. All documentations produced by Dougherty Sprague Environmental, Inc. (dse)  
g. Peavine Watershed Project, Project Reevaluation (NRCS, 1976) k. Past sediment removal, 

dates and quantities  
h. Investigation of sediment accumulation in upper West Wash Dam impoundment in areas 

covered by vegetation  
i. NDWR inspection reports to date  
j. USACE Phase I and Phase II reports for dams  
k. Status of APN 001-190-12, appetite for purchase all or portion, or generous easement 
l. Past 404 permitting and correspondence, especially regarding sediment removal 
m. Infrastructure, both above and below ground, at and near dam and in impoundment area  
n. LIDAR data covering Peavine north of project site  
o. Storm drain system GIS  

Farr West Staff reviewed the documents and data provided by COR and NRCS for background information 
and existing West Wash and East Wash Dam data. Reports that were received were analyzed, and 
information that has not been yet received, includes the following: 

a. Peavine Mountain Watershed Project Information (NRCS, January 1985) 
b. USACE Phase II reports for dams 
c. Past 404 permitting and correspondence, especially regarding sediment removal 

Additional information and research needs were identified as summarized in the following sections.  
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2.0 DATA COLLECTION AND ANALYSIS  

The original Peavine Mountain Watershed Work Plan, completed in 1958 by the City of Reno, in 
coordination with the USDA’s Soil Conservation Service, provided the baseline information on structure, 
hydrology, and biological and hydrological resources in the area of the East and West Wash Dams (City of 
Reno, 1958). The original report was completed two decades before the federal NEPA requirements were 
developed, and prior to the boom of development in Reno, particularly the residential areas which now 
surround the dam area. Since the original plan, changes have occurred in the biological and cultural 
resources and the social and demographic parameters of the project area and the City of Reno.   

The purpose of the original watershed plan was to reduce floodwater and sediment damages in the City of 
Reno including upstream land treatment measures and floodwater structures, and to eliminate floodwater 
and sediment damage deposition for up to “100-year” flood levels (City of Reno, 1958).  

A comprehensive list of all references pertaining to the East and West Wash dams can be found in Table 1. 
The table lists the title of each reference, how the reference is called out in the references list in Appendix 
A, and a brief summary of the document. For documents that have been discussed within this report, 
“Incorporated herein” is noted in the summary column. Table 1 includes both previous reports on the East 
and West Wash Dams as well as any regulatory guidance that is anticipated to be used throughout the 
project. 

Table 1: List and Summary of References 

# Title Reference Brief Summary 

1 

City of Reno - East Wash 
Flood Diversion Dam 
Permit Compliance 

Report 

AMEC Environment and 
Infrastructure, Inc. (2012). City of 
Reno - East Wash Flood Diversion 
Dam Permit Compliance Report. 

Study performed on the East 
Wash Dam that includes a 
hydrologic analysis, a 
reservoir storage analysis, a 
hydraulic analysis, 
geotechnical investigations 
and a geotechnical stability 
analysis. 

Incorporated herein. 

2 
Watershed Assessment for 
Tributaries to the Truckee 
River 2015 Final Report 

CDM Smith. (2016). Watershed 
Assessment for Tributaries to the 
Truckee River 2015 Final Report. 

Analyzes watersheds for all 
Truckee River tributaries, 
including Peavine 
Watersheds. 

3 
Crafting an Effective Plan 

for Public Participation 

Center for Land Use Education. 
(2004). Crafting an Effective Plan for 
Public Participation. 

Regulatory guidance for 
public participation. 

4 
Peavine Mountain 

Watershed: Watershed 
Work Plan 

City of Reno. (1958). Peavine 
Mountain Watershed: Watershed 
Work Plan. US Department of 
Agriculture Soil Conservation 
Service. 

The original work plan 
report with preliminary 
plans for the East Wash and 
West Wash dams. 

Incorporated herein. 



West Wash Dam Plan ED    Data Collection and Analysis Report  

 

Farr West Engineering 4  City of Reno 
 

# Title Reference Brief Summary 

5 
Drainage Report, City of 
Reno Emergency Action 

Plans Phase II 

City of Reno. (2006). Drainage 
Report, City of Reno Emergency 
Action Plans Phase II. 

Drainage report for Dant 
Blvd Dam, Upper and 
Lower Peavine Dams, and 
East and West Wash Dams. 
Includes analyzing existing 
drainage system, volume 
analysis on dams, and 
emergency spillway 
analysis. 

Incorporated herein. 

6 

City of Reno Dams 
Sediment and Debris 
Removal and Flood 

Repairs 

City of Reno. (2017). City of Reno 
Dams Sediment and Debris Removal 
and Flood Repairs. 

As-built plan sheet of 1,152 
cubic yards of sediment that 
was removed from the East 
wash basin. 

7 City of Reno Master Plan 

City of Reno. (2017). City of Reno 
Master Plan. Retrieved from 
Reimagine Reno Planning for the 
Future: 
https://www.reimaginereno.us/ 

Most recent master plan for 
the City of Reno. 

8 
Truckee Meadows 
Regional Drainage 

Manual 

City of Reno; City of Sparks; 
Washoe County. (2009). Truckee 
Meadows Regional Drainage 
Manual. 

Regulatory guidance for 
drainage design within the 
Truckee Meadows. 

9 

West Wash Dam - 
Application for Federal 

Assistance: Appendix "A" 
Assessment Report 

City of Reno; HDR. (2011). West 
Wash Dam - Application for Federal 
Assistance: Appendix "A" Assessment 
Report. 

Includes the application for 
Federal Assistance (Std. 
Form 424) as well as the 
narrative portion of the West 
Wash Dam assessment 
Report prepared for NRCS 
by HDR. 

Incorporated herein. 

10 

Principles, Requirements, 
and Guidelines (PR&G) 

for Federal Investments in 
Water Resources 

Congressional Research Service. 
(2015). Principles, Requirements, 
and Guidelines (PR&G) for Federal 
Investments in Water Resources. 

Regulatory guidance for 
federal investments in water 
resources. 

11 

Principles and 
Requirements for Federal 

Investments in Water 
Resources 

Council on Environmental Quality. 
(2013). Principles and Requirements 
for Federal Investments in Water 
Resources. 

Regulatory guidance for the 
principles and requirements 
for federal investments in 
water resources. 

12 
Chapter III - Interagency 

Guidelines 

Council on Environmental Quality. 
(2014). Chapter III - Interagency 
Guidelines. 

Regulatory guidance for 
interagency projects in water 
resources. 
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# Title Reference Brief Summary 

13 
West Wash Dam 

Rehabilitation Project 
Final Scoping Report 

Dougherty Sprague Enterprises, Inc; 
Amec Foster Wheeler Environment 
& Infrastructure, Inc. (2015). West 
Wash Dam Rehabilitation Project 
Final Scoping Report. 

A final scoping report for 
the West Wash Dam 
rehabilitation that outlines 
the plan of work for the 
proposed project. 

14 FIRM Panel 3036 of 3475 

Federal Emergency Management 
Agency. (2009, March 16). Flood 
Insurance Rate Map Panel 3036 of 
3475 

A flood insurance rate map 
of the East and West Wash 
dams. All of project area is 
in Zone X (areas of 0.2% 
annual chance of flood). 

Incorporated herein. 

15 
West Wash Dam 

Assessment Report 
HDR. (2011). West Wash Dam 
Assessment Report. 

Assessment of the state of 
West Wash dam in 2011. 
Includes independent 
inspection, risk & economic 
analysis, and spillway 
modeling.  

16 
Emergency Action Plan 

East Wash Diversion Dam 

MACTEC Engineering and 
Consulting, Inc. (2006). Emergency 
Action Plan East Wash Diversion 
Dam. 

Recommends emergency 
actions that may become 
necessary at or downstream 
from the East Wash Dam. 
Includes evacuation plans 
and inundation maps. 

Incorporated herein. 

17 
Emergency Action Plan 
West Wash Detention 

Dam 

MACTEC Engineering and 
Consulting, Inc. (2006). Emergency 
Action Plan West Wash Detention 
Dam. 

Recommends emergency 
actions which may become 
necessary at or downstream 
from the West Wash Dam. 
Includes evacuation plans 
and inundation maps. 

Incorporated herein. 

18 
Drainage Report: City of 
Reno Emergency Action 

Plans Phase II 

MACTEC Engineering and 
Consulting, Inc. (2006). Drainage 
Report: City of Reno Emergency 
Action Plans Phase II. 

A drainage report to 
accompany EAP for East 
and West Wash Dams. 
Includes analysis of drainage 
systems, dam volume 
analysis, and auxiliary 
spillway analysis for East & 
West Wash dams. 

Incorporated herein. 
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# Title Reference Brief Summary 

19 
Emergency Action Plan 
for City of Reno Dams 

Manhard Consulting, LTD. (2019). 
Emergency Action Plan for City of 
Reno Dams. 

An update to the EAP for all 
city of Reno dams, 
including: N Virginia, East 
& West Wash, Upper & 
Lower Peavine, West & East 
Logan Ridge Trail, 
Northgate Golf Course, 
Virginia Lake, and Dant 
Blvd dams. 

Incorporated herein. 

20 
National Environmental 

Policy Act 40 CFR 
Section 6.203. 

National Environmental Policy Act. 
(1969). 42 U.S.C. §§ 4321-4370h 

Federal regulation 

21 
Hydrometeorological 

Report No. 49 

NOAA, National Weather Service. 
(1984). Hydrometeorological Report 
No. 49. Washington, DC: U.S. 
Government Printing Office. 

Regulatory guidance for 
Probable Maximum 
Precipitation estimates for 
the Great Basin drainages. 

22 

Preliminary revised 
geologic maps of the 

Reno urban area, Nevada: 
Nevada Bureau of Mines 
and Geology Open-File 

Report 2011-07, 1:24,000 

Ramelli, A., Henry, C., Walker, J., 
with contributions by Bell, J., 
Cashman, P., dePolo, C., . . . 
Widmer, M. (2011). Preliminary 
revised geologic maps of the Reno 
urban area, Nevada: Nevada Bureau 
of Mines and Geology Open-File 
Report 2011-07, 1:24,000. Retrieved 
from United States Geological 
Survey: https://ngmdb.usgs.gov 
/Prodesc/proddesc_102355.htm 

Geologic map 

23 
Reno Cyclery Special Use 

Permit Application 

Rubicon Design Group, LLC. (2019). 
Reno Cyclery Special Use Permit 
Application. 

Outlines existing conditions, 
land uses and zoning, project 
description, and preliminary 
sign plan.  

Incorporated herein.  

24 

Archeology and Historic 
Preservation Standards 

and Guidelines: 
Professional 

Qualifications Standards 

Secretary of the Interior. (n.d.). 
Archeology and Historic 
Preservation Standards and 
Guidelines: Professional 
Qualifications Standards. Retrieved 
from National Park Service: 
https://www.nps.gov/history/local-
law/arch_stnds_9.htm 

Regulatory guidance  

25 

Watershed Workplan 
Peavine Mountain 

Watershed, City of Reno, 
Washoe County, Nevada 

Shutler, R. (1960). Watershed 
Workplan Peavine Mountain 
Watershed, City of Reno, Washoe 
County, Nevada. Nevada State 

Previous cultural resource 
survey and report 
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# Title Reference Brief Summary 

Museum Report No. 16-346. Report 
on file, Nevada State Museum. 

26 
Nevada Administrative 

Code Chapter 535 - Dams 
and Other Obstructions 

State of Nevada. (2016). Nevada 
Administrative Code Chapter 535 - 
Dams and Other Obstructions. 

Regulatory guidance by 
State for dam design. 

27 
Governor Directives and 
Declarations from March 

22, 2020 

State of Nevada. (2020, March 22). 
Governor Directives and 
Declarations. Retrieved from NV 
Health Response: 
https://nvhealthresponse.nv.gov/state-
information/governor-directives-and-
declarations/ 

 

State of Nevada emergency 
declaration 

28 

2005-2006 Dam safety 
inspection of Virginia 

Lake (NV10596), Upper 
Peavine (J-46), West 

Wash (J-47), East Wash 
(J-56), Lower Peavine (J-
68), Dant Boulevard (J-

304), North Virginia 
Detention (J-361), 

Somersett #13 (J-541) and 
Somersett #14 (J-548) 

Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2005-
2006). Dam safety inspection of 
Virginia Lake (NV10596), Upper 
Peavine (J-46), West Wash (J-47), 
East Wash (J-56), Lower Peavine (J-
68), Dant Boulevard (J-304), North 
Virginia Detention (J-361), Somersett 
#13 (J-541) and Somersett #14 (J-
548) Dams. 

2005 and 2006 inspection of 
dams listed in title with 
action items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

29 

2007 Dam safety 
inspection of the City of 
Reno Upper Peavine (J-
46), West Wash (J-47), 

East Wash (J-56), Lower 
Peavine (J-68), Dant Blvd. 

(J-304) and North 
Virginia (J-361) Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2007). 
Dam safety inspection of the City of 
Reno Upper Peavine (J-46), West 
Wash (J-47), East Wash (J-56), 
Lower Peavine (J-68), Dant Blvd. (J-
304) and North Virginia (J-361) 
Dams. 

2007 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

30 

2008 Dam safety 
inspection of the City of 
Reno Upper Peaving (J-
46), West Wash (J-47), 

East Wash (J-56), Lower 
Peavine (J-68), Dant Blvd. 

(J-304) and North 
Virginia (J-361) Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2008). 
Dam safety inspection of the City of 
Reno Upper Peaving (J-46), West 
Wash (J-47), East Wash (J-56), 
Lower Peavine (J-68), Dant Blvd. (J-
304) and North Virginia (J-361) 
Dams. 

2008 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

31 

2009 Dam safety 
inspection of the City of 
Reno Upper Peavine (J-
46), West Wash (J-47), 

East Wash (J-56), Lower 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2009). 
Dam safety inspection of the City of 
Reno Upper Peavine (J-46), West 

2009 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
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# Title Reference Brief Summary 

Peavine (J-68), Dant Blvd. 
(J-304), North Virginia (J-

361) and Virginia Lake 
(NV-10596) Dams 

Wash (J-47), East Wash (J-56), 
Lower Peavine (J-68), Dant Blvd. (J-
304), North Virginia (J-361) and 
Virginia Lake (NV-10596) Dams. 

year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

32 

2010 Dam safety 
inspection of the City of 
Reno Upper Peavine (J-
46), West Wash (J-47), 

East Wash (J-56), Lower 
Peavine (J-68), Dant Blvd. 

(J-304), and North 
Virginia (J-361) Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2010). 
Dam safety inspection of the City of 
Reno Upper Peavine (J-46), West 
Wash (J-47), East Wash (J-56), 
Lower Peavine (J-68), Dant Blvd. (J-
304), and North Virginia (J-361) 
Dams. 

2010 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

33 

2011 Dam safety 
inspection of the City of 
Reno Upper Peavine (J-
46), West Wash (J-47), 

East Wash (J-56), Lower 
Peavine (J-68), Dant Blvd. 

(J-304) and North 
Virginia (J-361) Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2011). 
Dam safety inspection of the City of 
Reno Upper Peavine (J-46), West 
Wash (J-47), East Wash (J-56), 
Lower Peavine (J-68), Dant Blvd. (J-
304) and North Virginia (J-361) 
Dams. 

2011 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

34 

2012 Dam safety 
inspection of the City of 
Reno Upper Peavine (J-
46), West Wash (J-47), 
East Wash (J-56/J-585), 
Lower Peavine (J-68), 
Dant Blvd. (J-304) and 
North Virginia (J-361) 

Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2012). 
Dam safety inspection of the City of 
Reno Upper Peavine (J-46), West 
Wash (J-47), East Wash (J-56/J-585), 
Lower Peavine (J-68), Dant Blvd. (J-
304) and North Virginia (J-361) 
Dams. 

2012 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

35 

2013 Dam safety 
inspection of the Peavine 
Creek Upper (J-46), West 
Wash (J-47), East Wash 
(J-56), Peavine Creek 

Lower (J-68), Dant 
Boulevard Detention (J-
304), North Virginia (J-
361), West Logan Ridge 

Trail (J-541) and East 
Logan Ridge Trail (J-548) 

Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2013). 
Dam safety inspection of the Peavine 
Creek Upper (J-46), West Wash (J-
47), East Wash (J-56), Peavine Creek 
Lower (J-68), Dant Boulevard 
Detention (J-304), North Virginia (J-
361), West Logan Ridge Trail (J-541) 
and East Logan Ridge Trail (J-548) 
Dams. 

2013 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 
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# Title Reference Brief Summary 

36 

2014 Dam Safety 
Inspection of the Peavine 
Creek Upper (J-46), West 
Wash (J-47), East Wash 
(J-56), Peavine Creek 

Lower (J-68), Dant 
Boulevard Detention (J-
304), North Virginia (J-
361), West Logan Ridge 

Trail (J-541) and East 
Logan Ridge Trail (J-548) 

Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2014). 
Dam Safety Inspection of the Peavine 
Creek Upper (J-46), West Wash (J-
47), East Wash (J-56), Peavine Creek 
Lower (J-68), Dant Boulevard 
Detention (J-304), North Virginia (J-
361), West Logan Ridge Trail (J-541) 
and East Logan Ridge Trail (J-548) 
Dams. 

2014 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

37 

2015 Dam Safety 
Inspection of City of Reno 

Oeavine Creek Upper, 
West Wash, East Wash 
Peavine Creek Lower, 
Northgate Golf Course, 
Dant Blvd Detention, 

North Virginia Detention, 
West Logan Ridge Trail 
and East Logan Ridge 

Trail Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2015). 
Dam Safety Inspection of City of 
Reno Oeavine Creek Upper, West 
Wash, East Wash Peavine Creek 
Lower, Northgate Golf Course, Dant 
Blvd Detention, North Virginia 
Detention, West Logan Ridge Trail 
and East Logan Ridge Trail Dams. 

2015 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

38 

2016 Dam Safety 
Inspection of City of reno 

Peavine Creek Upper, 
West Wash, East Wash, 
Peavine Creek Lower, 
Northgate Golf Course, 

Dant Blvd, North 
Virginia, West Logan 

Ridge Trail, East Logan 
Ridge Trail and Virginia 

Lake Dams 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2016). 
Dam Safety Inspection of City of reno 
Peavine Creek Upper, West Wash, 
East Wash, Peavine Creek Lower, 
Northgate Golf Course, Dant Blvd, 
North Virginia, West Logan Ridge 
Trail, East Logan Ridge Trail and 
Virginia Lake Dams. 

2016 inspection of dams 
listed in title with action 
items that fall under 
Immediate, Short Term (1 
year), and Long term (3 
years). Includes field notes. 

Incorporated herein. 

39 

2017 Dam Safety 
Inspection of the East 
Wash Diversion, J-056 

(NV00079) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2017). 
Dam Safety Inspection of the East 
Wash Diversion, J-056 (NV00079). 

2017 inspection of East 
Wash dam with action items 
that fall under Short Term (1 
year), and Long term (2 
years). Includes pictures. 

Incorporated herein. 

40 

2017 Dam Safety 
Inspection of the West 

Wash Dam, J-047 
(NV00078) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2017). 
Dam Safety Inspection of the West 
Wash Dam, J-047 (NV00078). 

2017 inspection of West 
Wash dam with action items 
that fall under Short Term (1 
year), and Long term (2 
years). Includes pictures. 

Incorporated herein. 
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# Title Reference Brief Summary 

41 

2018 Dam Safety 
Inspection for the East 
Wash Diversion, J-056, 

NV00079 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2018). 
Dam Safety Inspection for the East 
Wash Diversion, J-056, NV00079. 

2018 inspection of East 
Wash dam with action items 
that fall under Immediate 
and Long term (2 years). 
Includes pictures. 

Incorporated herein. 

42 

2018 Dam Safety 
Inspection of the West 

Wash Dam, J-047, 
NV00078 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2018). 
Dam Safety Inspection of the West 
Wash Dam, J-047, NV00078. 

2018 inspection of West 
Wash dam with action items 
that fall under Immediate 
and Long term (2 years). 
Includes pictures. 

Incorporated herein. 

43 

2019 Dam safety 
Inspection of the East 
Wash Diversion, J-056 

(NV00079) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2019). 
Dam safety Inspection of the East 
Wash Diversion, J-056 (NV00079). 

2019 inspection of East 
Wash dam with action items 
that fall under Long term (2 
years). Includes pictures. 

Incorporated herein. 

44 

2019 Dam Safety 
Inspection of the West 

Wash Dam, J-047 
(NV00078) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2019). 
Dam Safety Inspection of the West 
Wash Dam, J-047 (NV00078). 

2019 inspection of West 
Wash dam with action items 
that fall under Short Term (1 
year) and Long term (2 
years). Includes pictures. 

Incorporated herein. 

45 

2020 Dam Safety 
Inspection of the East 

Wash Diversion Dam, J-
056, (NV00079) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2020). 
Dam Safety Inspection of the East 
Wash Diversion Dam, J-056, 
(NV00079). 

2020 inspection of East 
Wash dam with action items 
that fall under Long term (2 
years). Includes pictures. 

Incorporated herein. 

46 

2020 Dam Safety 
Inspection of the West 

Wash Dam, J-047, 
(NV00078) 

State of Nevada Department of 
Conservation and Natural Resources 
Division of Water Resources. (2020). 
Dam Safety Inspection of the West 
Wash Dam, J-047, (NV00078). 

2020 inspection of West 
Wash dam with action items 
that fall under Immediate, 
Short Term (1 year) and 
Long term (2 years). 
Includes pictures. 

Incorporated herein. 

47 

Report of Preliminary 
Reconnaissance of the 

Ring Road from U.S. 40 
N&E T U.S. 395 

Townsend, G., & Covington, C. 
(1976). Report of Preliminary 
Reconnaissance of the Ring Road 
from U.S. 40 N&E T U.S. 395. 
Highway Department RS-Su-821(5) 
EA#70743. Nevada State Museum 
Report Number 16-41. Reference on 
file, Nevada State Museum. 

Previous cultural resource 
report. 
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# Title Reference Brief Summary 

48 
Watershed Protection and 

Flood Prevention Act 

United States Congress. (1954). 
Public Law 83-566. Watershed 
Protection and Flood Prevention Act. 

Public law  

49 
National Engineering 
Handbook Part 630 

Hydrology 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (1997). 
National Engineering Handbook Part 
630 Hydrology. 

Regulatory guidance for 
hydrology calculations. 

50 
General Manual, Title 

400-Public Participation 
Policy Part 400 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (2006). 
General Manual, Title 400-Public 
Participation Policy Part 400. 

NRCS general manual 

51 

Common Issues in 
NWMC Dam 

Rehabilitation Plan 
Reviews 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (2008). 
Common Issues in NWMC Dam 
Rehabilitation Plan Reviews. 

Regulatory guidance. 
Contains list of common 
issues in dam rehabilitation 
plan reviews.  

52 
National Watershed 

Program Manual, Third 
Edition 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (2009). 
National Watershed Program 
Manual, Third Edition. Washington, 
DC. 

Regulatory guidance for 
development of watershed 
projects. 

53 
National Watershed 
Program Handbook, 

Second Edition 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (2014). 
National Watershed Program 
Handbook, Second Edition. 
Washington, DC. 

Regulatory guidance for 
watershed programs and 
projects. 

54 
Technical Release 210-60: 

Earth Dams and 
Reservoirs 

United Stated Department of 
Agriculture. (2019). Technical 
Release 210-60: Earth Dams and 
Reservoirs. 

Regulatory guidance for 
earthen dams. 

55 

Custom Soil Resource 
Report for Washoe 

County, Nevada, South 
Part, West Wash-East 

Wash Project Area 

United States Department of 
Agriculture Natural Resources 
Conservation Service. (2020, 
December 14). Custom Soil Resource 
Report for Washoe County, Nevada, 
South Part, West Wash-East Wash 
Project Area. Retrieved from Natural 
Resources Conservation Service Web 
Soil Survey: https://websoilsurvey.sc. 
egov.usda.gov/App/HomePage.html 

Soil report that identifies 
soils within the West Wash 
and East Wash limits. 

Incorporated herein. 
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# Title Reference Brief Summary 

56 

Notice of Scoping 
Meeting to Prepare and 

Environmental 
Assessment for the West 
Wash Dam Rehabilitation 

Project 

United States Department of 
Agriculture Natural Resources 
Conservation Service; City of Reno. 
(2014). Notice of Scoping Meeting to 
Prepare an Environmental 
Assessment for the West Wash Dam 
Rehbilitaion Project. 

An official Notice of 
Scoping meeting from 
NRCS that includes full 
outline of project, including 
Public Scoping procedures, 
Purpose and Need, and 
Alternatives they want 
considered 

57 
Plans for the Construction 
of West Wash Dam As-

Builts 

United States Department of 
Agriculture Soil Conservation 
Service. (1959, October 21). Plans 
for the Construction of West Wash 
Dam As-Builts. 

As-builts of the original 
construction of the West 
Wash Dam 

58 
Plans for the Construction 
of East Wash Diversion 

Dam As-Builts 

United States Department of 
Agriculture Soil Conservation 
Service. (1960, May 2). Plans for the 
Construction of East Wash Diversion 
Dam As-Builts. 

As-builts of the original 
construction of the East 
Wash Dam 

59 
National Engineering 
Handbook Section 3 

Sedimentation 

United States Department of 
Agriculture Soil Conservation 
Service. (1983). National 
Engineering Handbook Section 3 
Sedimentation. 

Regulatory guidance for 
calculating sediment loads. 

60 
Revised Operation and 

Maintenance Agreement 

United States Department of 
Agriculture Soil Conservation 
Service. (1987). Revised Operation 
and Maintenance Agreement. 

A revised Operation and 
Maintenance Agreement for 
the floodwater control 
structures in the Peavine 
Mountain Watershed 
project. 

61 

List of threatened and 
endangered species that 

may occur in, and/or may 
be affected by the West 
Wash/East Wash project 

location 

United States Fish and Wildlife 
Service. (2020, December 14). List of 
threatened and endangered species 
that may occur in, and/or may be 
affected by the West Wash/East Wash 
project location. Retrieved from 
IPaC Information for Planning and 
Consultation: 
https://ecos.fws.gov/ipac/ 

A list of all the possible 
threatened and endangered 
species within the project 
area. This list also includes 
migratory birds that may 
pass through project area.  

Included herein. 

62 
National Wetlands 

Inventory - COR West 
Wash Area 

United States Fish and Wildlife 
Service. (2020, December 11). 
National Wetlands Inventory - COR 
West Wash Area. Retrieved from 
U.S. Fish & Wildlife Service 
Wetlands Mapper: 
https://www.fws.gov/ 
wetlands/data/mapper.html 

Map that shows all classified 
wetlands, riverines, and 
ponds in project area. 

Included herein. 

https://www.fws.gov/
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# Title Reference Brief Summary 

63 Water-Supply Paper 2433 
United States Geological Survey. 
(1997). Water-Supply Paper 2433. 

Regulatory guidance for 
estimating magnitude and 
frequency of floods in the 
southwestern United States. 

Incorporated herein. 

64 Fact Sheet 123-98 
United States Geological Survey. 
(1999). Fact Sheet 123-98. 

Regulatory guidance for 
estimating flood magnitude 
and frequency in rural areas 
in Nevada. 

Incorporated herein. 

65 
Circular No. A-95: 

Revised 

United States Office of Management 
and Budget. (1974). Circular No. A-
95: Revised. 

Federal guidance for inter-
agency cooperation and 
noticing 

66 
Executive Order 12372 

Intergovernmental Review 
of Federal Programs  

United States, Office of the 
President. (1982). Intergovernmental 
Review of Federal Programs. In 
Executive Order 12372 (pp. 197 47 
FR 30959, 3 CFR, 1982 Comp.). 

Executive order relating to 
inter-governmental review 

67 

Executive Order 10584 
Prescribing rules and 

regulations relating to the 
administration of the 

Watershed Protection and 
Flood Prevention Act 

United States, Office of the 
President. (1954). Prescribing Rules 
and Regulations Relating to the 
Administration of the Watershed 
Protection and Flood Prevention Act. 
In Executive Order 10584 (pp. 232 
19 FR 8725, 3 CFR, 1954-1958 
Comp.). 

Executive order relating to 
watershed protection and 
flood protection 

68 
Washoe County Regional 
Hazard Mitigation Plan: 

2020 Plan Update 

Washoe County Emergency 
Management and Homeland Security. 
(2020). Washoe County Regional 
Hazard Mitigation Plan: 2020 Plan 
Update. 

Regulatory guidance for 
hazard mitigation that 
includes a 2018 Flood 
Response Action Plan. 
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In addition to the references listed in Table 1, the following federal laws, regulations, and executive orders 
will be met under the NEPA process of this project: 

 Watershed Protection and Flood Protection Act (Public Law 83-566) 
 NWPM Part 501 Subpart D and NWPH Part 601 Subpart D 
 National Watershed Program Handbook (NWPH) 
 NRCS National Watershed Program Manual (NWPM) 
 National Environmental Policy Act (NEPA) 
 Principles and Requirements for Federal Investments in Water Resources (PR&G) 
 Executive Order 12898 (Environmental Justice) 
 Executive Order 1988 (Floodplains) 
 Executive Order 11990 (Wetlands) 
 Fish and Wildlife Coordination Act 
 National Historic Preservation Act of 1966 (Section 106) 
 Endangered Species Act of1973 (Section 107) (Pub. L. 93–205, 87 Stat. 884 (16 U.S.C. 1531 et 

seq.)) 
 Clean Water Act Section 404 and Section 401 (delegated to the States) 
 Magnususon-Stevens Fishery Conservation and Management Act 
 Coastal Zone Management Act 
 Farmland Protection Policy 
 Migratory Bird Treaty Act 
 Wild and Scenic Rivers Act 
 Rivers and Harbors Act 
 Safe Drinking Water Act 

2.1 PROJECT AREA 

The Peavine Mountain Watershed Plan described the project area as being 6,300 acres; 4,650 acres above 
the Highland Irrigation Ditch, and 1,650 acres below the Highland Ditch, of which 1,285 acres were within 
the City of Reno.  

Existing mapping was reviewed to identify a preliminary project area. Inundation maps and watershed areas 
from City of Reno’s Drainage Report were reviewed (MACTEC Engineering and Consulting, Inc., 2006). 
A preliminary project area map was created using COR existing LIDAR data, publicly available 
topographic data and inundation drawings from the Dam’s Emergency Action Plans (EAPs). The project 
team discussed this preliminary project area during the project kick-off meeting and feedback was provided 
on the scope of the area for review in this project. After discussion and review, a project area map was 
developed (Figure 1). 

Effects discussed in this report include ecological (such as the effects on natural resources and on the 
components, structures, and functioning of affected ecosystems), aesthetic, historic, cultural, economic 
(such as the effects on employment), social, or health effects. Effects may also include those resulting from 
actions that may have both beneficial and detrimental effects, even if on balance the agency believes that 
the effect will be beneficial. A “but for” causal relationship is insufficient to make an agency responsible 
for a particular effect under NEPA. Effects should generally not be considered if they are remote in time, 
geographically remote, or the product of a lengthy causal chain. Effects do not include those effects that 
the agency has no ability to prevent due to its limited statutory authority or would occur regardless of the 
proposed action. An agency's analysis of effects shall be consistent with this paragraph”. 

In accordance with the NEPA definition of effects, the direct project area of potential effects  will be used 
to determine the extent of further data collection and analysis of the potential project, including soils and 
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geological data, hydrology and hydrologic data, biological resources, cultural resources, social and 
demographic factors.  

2.1.1 Development in Northwest Project Area 

In 1958, when the original Peavine Mountain Watershed Plan was written the population of Reno was 
52,500 with an estimated 4 million people travelling to Reno annually for tourism and business. Southern 
and Western Pacific Railroads, US 40, US 395 and “upcoming I-80 freeway” were mentioned as important 
routes in the impact area (City of Reno, 1958).   

Since 1958, Reno has experienced significant development. Today, the City of Reno has a population of 
over 180,000 (City of Reno, 2017). The City is expected to grow by more than 62,000 residents between 
2015 and 2036, reaching a population of over 301,000 in 2036 (City of Reno, 2017). The dam is estimated 
to provide protection against flooding to about 30,000 Nevadans who live and work downstream. 
Additionally, the dam protects downstream city roads, one state highway (395), and Interstate 80.  

Land uses surrounding the project area include single and multi-family residential, commercial and retail. 
An example of current nearby development in the area is located immediately adjacent to the East Wash 
Dam. The property, which sits directly west of the East Wash Dam, is a 6.05-acre parcel (APN #001-190-
12) located south of McCarren Blvd. and approximately 900 feet west of the intersection of Keystone Ave. 
and McCarren Blvd. The development, approved by the City of Reno Planning Commission, consists of a 
stand-alone bicycle retail building, two buildings with mixed retail/office and residential, and 2.5-3 acres 
of off-road bike trails. The name of the developed commercial center will be Reno Cyclery (Rubicon Design 
Group, LLC, 2019). The exact location of this development can be found in Figure 2. 

According to the Special Use Permit Application submitted for Reno Cyclery, a stormwater management 
system will be constructed to convey water across the post-developed site in the same way that it flowed 
pre-development. Water entering the property from the north and west, through existing culverts that cross 
McCarren Blvd., will flow south into an existing channel. The development also calls for building a 
detention pond on the southern end of the parcel (Rubicon Design Group, LLC, 2019). However, no 
provision for storm water conveyance deriving from auxiliary spillway activation at East Wash Dam was 
required or included in the plans. No construction schedule has been approved. 

2.1.2 Truckee Meadows Water Authority (TMWA) Facility 

Truckee Meadows Water Authority (TMWA) is the owner of a parcel immediately downstream from the 
West Wash Dam embankment and east of the auxiliary spillway. An existing TMWA facility building is 
on Washoe County APN #001-111-11. The function of this facility is currently unknown. The exact location 
of this existing building is noted in Figure 2. The Highland Ditch, a historic and operational irrigation ditch, 
is owned and managed by TMWA. Highland Ditch is located in near downstream proximity to the 
embankment and near the project area.  

2.1.3 Inundation Areas 

Previously identified potential inundation areas are shown on the project location map to provide a reference 
to the public during scoping meetings. Modeling efforts associated with this Plan- ED will identify updated 
potential inundation areas, if any. 
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Figure 1: City of Reno West Wash Dam Project Location Map  
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Figure 2: Direct Project Area of Potential Effects 
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2.1.4 Data Gaps and Recommendations  

Data gaps and recommendations were made during initial stages of the project; however, a the project 
progressed, additional data was collected, as described below, to properly evaluate alternatives. 

2.2 SOILS AND GEOLOGIC DATA 

The East Wash and West Wash Dam is located within the Reno Basin on the western edge of the Basin and 
Range physiographic province. Within the province, the earth's crust (and upper mantle) has been stretched 
up to 100% of its original width. As the crust expanded, it thinned and cracked, creating large faults. Along 
the trending faults, mountains were pushed up, and valleys were carved below, creating a distinctive 
alternating pattern of ranges and valleys. West Wash Dam is located in an area of high seismicity and with 
significant Quaternary faulting. Publications include documentation that many of these faults were offset 
during the Holocene (the last 15,000 years).  

The original Peavine Mountain Watershed Workplan characterized soils in the watershed as shallow and 
of medium texture with underlying dense clay or igneous rock (City of Reno, 1958). Soil permeability is 
low and results in considerable run off from storm events. At the time of the 1958 watershed work plan all 
the area above the Highland Ditch was rangeland of varying sub-optimal conditions (City of Reno, 1958). 

Because the channels in the upper watershed pass principally through erosion-resistant volcanic bedrock, 
lack significant alluvial deposits, and do not appear to be actively incising or widening, , streambank erosion 
is reasonably assumed not to be a significant source of sediment delivered to- and deposited behind East- 
and West Wash dams Rather, sheet and rill erosion likely contributes the greatest proportion of sediment 
yield to the dams; the most severe erosion has occurred at the steep headwater areas of the watershed where 
vegetative cover is extremely sparse or non-existent (City of Reno, 1958). The trap efficiencies of the dams 
are not known, but a portion of the sediment passes through the structures and is transported through 
downtown Reno to the Truckee River.  

The geotechnical investigation, as part of the original design, found that the dam sites are underlain by 
compact but poorly lithified lake sediments, which includes layers of shale, silt-stones, sandstone, impure 
diatomite, and ash. The spillways for both the East and West Wash Dams were cut into poorly lithified lake 
sediments, which is resistant to normal erosion but can be expected to rapidly erode during high flow stages 
(City of Reno, 1958).  

Based on the record drawings (US Department of Agriculture Soil Conservation Service, 1960), the 
embankment consists of one homogeneous layer. In 2025, DOWL advanced two borings through the west 
wash dam embankment. Based on exploration and classification testing, the embankment generally consists 
of silty sand or clayey sand with gravel and cobbles throughout. The consistency ranges from medium dense 
to very dense. 

West Wash Dam is on an unnamed tributary to Peavine Creek, which includes a sequence of intermediate 
and old fan deposits. As is common with many continental deposits, the stratigraphy of the Tertiary-age 
deposits within short distances varies greatly. The area also contains Pre-Donner Lake-age deposits (USGS, 
2025). The bedrock in the area is exposed to the north and consists of Andesite Lava of the Peavine 
Mountains. The bedrock is Miocene in age. 

A mixture of granular and cohesive soil was encountered in alluvial fan deposits in the dam foundation. 
Granular alluvial soils were encountered in the foundation soils below the dam embankment, and at the 
upstream and downstream toes of the dam. The alluvium classifications range from poorly graded sand to 
clayey sand. The consistency ranges from dense to very dense.  

Clayey soils were observed below the embankment and at the upstream and downstream toes. The 
classifications of clayey soil range from sandy clay to lean clay and silty clay. The consistency ranges from 
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stiff to hard. Silty soil was observed below the embankment and at the upstream and downstream toes. The 
silty soil classifications range from sandy silt to silt. The consistency ranges from dense to very dense. 

Phreatic water was not encountered within the embankment; however, groundwater was encountered in the 
alluvium below the dam embankment during drilling. The groundwater appeared to be confined below a 
low-permeability layer, and it rose approximately 10 feet above the elevation at which it was encountered. 
Groundwater at the downstream toe rose above the ground surface elevation and flowed out of the top of 
the augers 

2.2.1  Data Gaps and Recommendations  

A geotechnical investigation was conducted in 2025 to evaluate the subsurface soil. In addition, the 
geotechnical data were used to perform seepage analysis, slope stability analysis, seismic modeling, and 
spillway erodibility analysis. Those investigations and analyses filled the geotechnical and geologic data 
gaps. A wetlands report including potential wetland delineation will be necessary to identify and 
characterize the soils and biomes in the project area. Updated soils data will allow for a more informed 
Sediment Storage Rationale, as well as accurate determination of curve numbers for drainage basins used 
in the hydrologic model.  

2.3 HYDROLOGY AND HYDRAULIC DATA  

The Peavine Mountain Watershed Plan describes the general topography of the watershed. Drainage from 
the watershed flows southeast to the Truckee River which flows east and then north to Pyramid Lake. The 
primary watercourses are Peavine Creek, West Wash and East Wash, which are intermittent streams (City 
of Reno, 1958). 

On July 20, 1956, there occurred a flood described as the largest flood in the previous 50 years which caused 
damages estimated at $739,6000 ($6.7 million in 2020). In response to that flood, the Peavine Watershed 
Plan was created to eliminate damage from 1% chance of exceedance floods (City of Reno, 1958). 

The Peavine watershed is described as having steep gradient intermittent streams (City of Reno, 1958). It 
is important to note that the West Wash in the area of the dam appears to now have some perennial flow. It 
is unknown when this flow started but observations from a recent site visit confirm that it is active in the 
winter months as of the date of this report. The average precipitation used in the original Peavine Mountain 
Watershed Plan was 6.96 inches. For higher elevations of Peavine Mountain, an average precipitation of 
about 12 inches was used, 60% of which came as snow. Rain-on-snow were mentioned in the report as 
significant events, but convective storms were emphasized as the most destructive flood-wise per the 
record. It was noted that channel erosion was insignificant but that delivery of the sediment present in the 
channels to the East Wash impoundment was nearly 100% (City of Reno, 1958). 

In 2006 MACTEC, Inc. compiled a drainage report that contained an extremely thorough overview of 
hydrology related to the East Wash and West Wash dams. The information in this report was later used in 
formation of the 2019 Consolidated EAP. The most notable point in the 2006 drainage report is that it is 
the first indication of possible overtopping issues at the West Wash dam (MACTEC Engineering and 
Consulting, Inc., 2006). 

Analysis of the City storm drain system was performed as part of Farr West Engineering’s (FWE’s) 
Hydrology, Hydraulics, and Sediment Analysis (HH&S) Technical Memoranda (TM) (Farr West 
Engineering, 2022). A stormwater culvert runs under N McCarran Boulevard and carries storm water into 
the drainage structures. Storm waters from the surrounding developed residential neighborhood discharge 
to the project area through the City’s stormwater drainage structures. The East Wash Primary Spillway is 
directly connected to the storm drain system, and the West Wash Primary Spillway directs flows to a 
downstream open channel that is connected to the storm drain system. The storm drain system downstream 
of the East Wash and West Wash Dams consists of individual catch basins that feed lateral pipes. The lateral 
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pipes then feed into the storm drain mains. The mains flow in a southeasterly fashion until they reach their 
ultimate outfall at the Truckee River (Farr West Engineering, 2022). An in-depth discussion about the 
hydraulics/hydrology associated with the East Wash and West Wash Dams is in TM #2 produced by FWE 
(Farr West Engineering, 2022). 

2.3.1  Data Gaps and Recommendations  

There are no hydrology and hydraulic data gaps; and therefore, there are no recommendations. 

2.4 WETLANDS 

The East Wash has classified riverine flowing from northern culverts that cross McCarran Blvd. to the 
bottom of the drop inlet spillway. Similarly, the West Wash has riverine flowing from western culverts that 
cross McCarran Blvd. Less than 100 feet into the West Wash, the riverine turns into freshwater 
forested/shrub wetland until it reaches the dam outlet. At the West Wash dam outlet, the water is classified 
as a freshwater pond with two branches of riverine flowing downstream of the dam via the outlet and 
spillway (United States Fish and Wildlife Service, 2020). 

An aquatic resources delineation was completed for the project area in June 2021. The delineation was 
completed in accordance with the Corps of Engineers Wetlands Delineation Manual (USACE, 1987) and 
the Regional Supplement to the Corps of Engineers Wetlands Delineation Manual: Arid West Region 
(Version 2) (USACE, 2008).  

Two potential wetlands (Area 1 and Area 2) were evaluated to determine if they met the USACE definition 
of wetlands. Both areas were found to contain hydroponic vegetation; however, neither contained hydric 
soils or appropriate wetland hydrology. Therefore, it is believed that neither Area 1 or 2 are USACE 
jurisdictional wetlands (Wood Rodgers, 2022). A request for an approved jurisdictional determination was 
submitted to the USACE in January 2022.  

2.4.1 Data Gaps and Recommendations 

No data gaps exist for wetlands; therefore, there are no recommendations.  

Plants and Animals 

There are four threatened, endangered or candidate species listed in the project area (United States Fish and 
Wildlife Service, 2020). This list is preliminary and was obtained using the U.S. Fish and Wildlife Service’s 
online mapper for informational purposes only. 

 Amphibians: Sierra Nevada Yellow-legged Frog Rana sierrae, Status: Endangered, the project 
location is outside the critical habitat 

 Fish: Cui-ui Chamistes cujus, Status: Endangered, no critical habitat has been identified for this 
species 

 Fish: Lohontan Cutthroat Trout Oncorhynchus clarkia henshawi, Status: Threatened, no critical 
habitat has been designated for this species 

 Flowering plants: Webber’s Ivesia Ivesia webberi, Status: Threatened, project location is outside 
the critical habitat 

There are also nine species of migratory birds most likely present in the project area and may be species of 
concern, including: Bald Eagle, Brewer’s Sparrow, Golden Eagle, Green-tailed Towhee, Lewis’s 
Woodpecker, Olive-sided Flycatcher, Pinyon Jay, Williamson’s Sapsucker, and the Willow Flycatcher 
(United States Fish and Wildlife Service, 2020). 

A botanical survey was conducted on June 7, 2021. The botanical survey followed the intuitive controlled 
method. Prominent topographic features (e.g., wetlands and disturbed landscapes) within the Project Area 
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were targeted. No federally- or State-protected species were reported by the USFWS and the NDNH as 
occurring, or having the potential to occur, in the Project Area. No protected plant species were observed 
or recorded during the survey (Strategies, EM, 2021). 

Two Southwest Regional Gap Analysis Project (SWReGAP) vegetation communities, Inter-Mountain 
Basins Big Sagebrush Shrubland and Great Basin Lowland Riparian, were identified by field staff. Inter-
Mountain Basins Big Sagebrush Shrubland vegetation community makes up the majority of the Project 
Area, covering 45.2 acres. The Great Basin Lowland Riparian vegetation community occurs along the 
flowing stream in the central portion of the Project Area, covering eight acres. In addition, field surveys 
identified the presence of the following five noxious weeds, as defined in Nevada Department of 
Agriculture in Nevada Administrative Code 555.010 (Strategies, EM, 2021). 

 Perennial pepperweed (Lepidium latifolium); 
 Nodding thistle (Carduus nutans); 
 Hoary cress (Cardaria draba); 
 Medusahead grass (Taeniatherum caput-medusae); and 
 Jointed goat grass (Aegilops cylindrica). 

Noxious weed species were distributed throughout the Project Area, with heavier concentrations in the 
northern disturbed area and along the streambanks. 
 
A wildlife survey was completed as part of the June 7, 2021, field survey. A riparian corridor which 
enters the Project Area from the west and curves south to the West Wash embankment dam was observed, 
the area was found to provide suitable habitat to many native species as well as migratory birds. 
Milkweed (Asclepias sp.) an important hose plant for the monarch butterfly, was observed throughout the 
Project Area. Overall, 15 migratory birds, three mammals, and one reptile species were directly observed. 
Day-roosting habitat for bats is present in the project area near the riparian corridor (Strategies, EM, 
2021).  

2.4.2 Data Gaps and Recommendations 

No data gaps exist for plants and animals; therefore, there are no recommendations.  

2.5 WATER RESOURCES  

Based on a desktop review, the project area has no identified streams, rivers or ponds located within it. The 
East and West Wash Dams are generally dry dams. There is a storm water drain in the general area, but 
outside of the project area, on the north end of the project area. A culvert runs under McCarran Boulevard 
and carries storm water into the drainage. This is located on a parcel owned by a private developer, and 
currently planned for mixed use development. Storm waters from the surrounding developed residential 
neighborhood enter the project area through City of Reno stormwater drainage structures. The storm water 
drainage eventually flows to the Truckee River by a storm water drain located south of the project area. 

The Federal Emergency Management Agency provides a flood insurance rate map (FIRM) that 
encompasses the project area, as shown by Appendix B. The entire project area consisting of the East and 
West Wash lies within Zone X, which is defined as “areas of 0.2% annual chance of flood; areas of 1% 
annual chance flood with average depths of less than 1 foot or with drainage areas less than 1 square mile; 
and areas protected by levees from 1% annual chance flood” (Federal Emergency Management Agency, 
2009). 

Following the completion of the desktop review, an aquatic resources delineation was completed for the 
project area in June 2021. The delineation was completed in accordance with the Corps of Engineers 
Wetlands Delineation Manual (USACE, 1987) and the Regional Supplement to the Corps of Engineers 
Wetlands Delineation Manual: Arid West Region (Version 2) (USACE, 2008).  
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Two reaches of improved ephemeral channels (1A and 2A) were evaluated to determine the streamflow 
duration using the Streamflow Duration Assessment Method for the Arid West (SDAM AW) and in 
accordance with A Field Guide to Identification of the Ordinary High Water Mark in the Arid Region of the 
Western United States (USACE, 2008). Although improved ephemeral channels 1A and 2A have no 
evidence of consistent annual flow providing a surface water connection to a traditional navigable water, 
these drainages may be under the regulatory jurisdiction of the USACE (Wood Rodgers, 2022).  

2.5.1 Data Gaps and Recommendations 

No data gaps exist for plants and animals; therefore, there are no recommendations.  

2.6 CLIMATE  

Climate, as described in the 1958 Watershed Plan, is generally mild with average January temps close to 
freezing and July temps averaging 60-70 degrees (City of Reno, 1958). Since Reno is a high desert 
environment with very low relative humidity, diurnal temperature fluctuations can be extreme, often 
exceeding 50 degrees during the summer (City of Reno, 2006). The frost-free growing period is 154 days 
and average rainfall for Reno airport was 6.96 inches. The estimated average rainfall in the upper watershed 
was nearly 12 inches. Approximately 60% of precipitation occurs November through March in the form of 
snow. Rainfall occurs via at least one large thunderstorm per year with large run-off. Large run-off events 
can also occur due to melting snowpack (City of Reno, 1958).  

The Sierra Nevada mountain range to the west of Reno forms a barrier to weather systems coming from the 
Pacific, which leaves Reno in a rain shadow. In the summer high-pressure systems from the southeast mix 
with low-pressure in the eastern Pacific which fuels afternoon and evening thunderstorms. These storms 
are generally based in higher elevations with locally heavy downpours that can cause localized flash 
flooding of dry creek beds and washes in the Reno and eastern Truckee Meadows areas (City of Reno, 
2006). 

According to the City of Reno Drainage Plan, there have been several notable floods in the last decade in 
the Reno area. The Flood of 1997 was determined to be a “100-year” flooding event for the Truckee River. 
More recently, the New Year’s Flood that occurred in 2005 was determined to be a “50-year” flood event 
for the Truckee River (City of Reno, 2006). 

2.6.1 Data Gaps and Recommendations  

The Peavine Mountain Watershed Work Plan was completed prior to the current regulatory regime. Many 
Federal statutes and regulations regarding public participation and environmental resources have been 
passed since then including NEPA, the Clean Water and Clean Air Acts, and the Endangered Species Act, 
to name a few. A significant amount of biological and environmental resource data and analysis that was 
not included in the Work Plan is now a requirement. Current climate resource study needs are outlined 
below.  

Climate is more stable and has a more accurate long-term set of parameters than weather and storm events. 
However, climate change has become an important factor in comprehensive environmental project review. 
Updated climate data from (NOAA) and the National Weather Service will need to be obtained to provide 
analysis of the impacts of the proposed project related to climate change. Air quality and potential impacts 
to air quality posed by the proposed project alternative will be addressed in the Environmental Document. 
Greenhouse gas analysis is not anticipated to be required for this project and is not included in this scope 
of work.   

2.7 CULTURAL AND HISTORIC RESOURCES  

In consultation with the Nevada SHPO, NRCS, and the City, a direct and indirect Area of Potential Effect 
(APE) was determined for the project, in accordance with Section 106. The direct APE includes the area 
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that would be directly affected by the project, an area of approximately 53.23 acres. The indirect APE 
includes the areas that may be impacted directly or indirectly by the project, an area of approximately 
133.49 acres.  A letter was mailed to the Reno Historical Commission, who requested an update following 
selection of the alternative. A subsequent letter with an update was sent to the Reno Historical Commission 
and no response was received. Letters were also mailed to the Tribes depicting the proposed APE; no 
responses to the proposed APE were received. See Appendix B for a direct and indirect APE Figure. A 
Cultural Resource Inventory (CRI) was completed for the direct and indirect APE under the supervision of 
a state certified archeologist (Broadbent and Associates, 2021). 

A literature review was conducted, which summarized existing surveys near the direct and indirect APE. 
The CRI noted that 16 archaeological sites and 139 architectural resources have been previously identified 
within one (1) mile of the direct APE. None of these sites are located within the direct APE; only one (1) 
is located within the indirect APE. The 139 architectural resources within one (1) mile of the direct APE 
include structures and buildings, none of which are located within the direct APE. 

Based on the Nevada CRI System search results, there are seven (7) eligible resources for NRHP listing 
within one (1) mile of the direct APE, none of which are within the direct APE; only one (1) is located 
within the indirect APE, but is presumed destroyed by the construction of McCarren Avenue (Broadbent 
and Associates, 2021). According to the list maintained by SHPO, there are no resources that have been 
listed on the Nevada State Register of Historic Places within one (1) mile of the indirect APE.  

The indirect APE encompasses 141 parcels, most of which contain residences constructed between 1964 
and 2015; 46 of the parcels contain structures that are historic in age (at least 50 years old). All the structures 
within the Indirect APE were constructed after the East Wash and West Wash Dams were completed. The 
historic aged resources within the Indirect APE have not been evaluated for their eligibility for inclusion in 
the NRHP.  The NRCS has determined, and SHPO has concurred, that raising the projected height of the 
dam and changing the slope will not have an effect on the viewshed of the historic sites or structures that 
are within the indirect APE. 

The survey of the direct APE resulted in the identification of three (3) architectural resources of historic 
age including the West Wash Dam and associated structures, the East Wash Dam and associated structures, 
and a segment of the Highland Ditch. The East Wash and West Wash Dams were recorded as individual 
structures and as elements of the East Wash and West Wash Dam Historic District. Broadbent 
recommended, and the NRCS has determined, that the East Wash and West Wash Dams as eligible for 
NRHP listing, both separately and together as a historic district. Broadbent also recommended, and the 
NRCS has determined, that the segment of the Highland Ditch (S808) recorded for the project is not eligible 
for NRHP inclusion and should be considered a non-contributing segment to the NRHP-eligibility of the 
whole resource. The Nevada SHPO has concurred with all NRCS determinations of eligibility. The NRCS 
has further determined that there will be no indirect effects to historic properties from the project and SHPO 
has concurred with this determination. Refer to Section 11.5 for a timeline of Consultation with SHPO, 
American Indian Tribes and other concerned parties for The Project. 

In consultation with SHPO, the NRCS has determined that there will be adverse effects to the West Wash 
Dam from the proposed project activities of changing the slope of the dam and raising the height of the 
dam. The Advisory Council on Historic Preservation was notified of the determination of adverse effects 
and declined to participate. The NRCS in consultation with SHPO has developed a Memorandum of 
Agreement to mitigate the project adverse effects to historic properties. 
 
Tribal consultation was conducted in accordance with the NHPA and Executive Order 13175 to maintain 
a relationship between NRCS and native tribes and to ensure local tribal populations were notified of the 
scoping process. Per EPA’s Policy on Consultation and Coordination with Indian Tribes, a four-phase 
consultation process was followed including identification, notification, input, and follow-up (U.S. 
Environmental Protection Agency, 2021).  
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NRCS sent a letter to the THPOs requesting Tribe delegate input and to make local tribal communities 
aware of the planning process. The following Tribes were consulted for the project (no responses were 
received): 

 Reno-Sparks Indian Colony 

 Fallon Paiute 

 Pyramid Lake Paiute Tribe 

 Summit Lake Paiute Tribe 

 Washoe Tribe of Nevada and California 

Additionally, these five American Indian Tribes were asked for comments on the proposed APE and the 
cultural resource inventory report that was completed for the project and any concerns that they might have 
with the proposed project. On November 15, 2022 the Pyramid Lake Paiute Tribal Historic Preservation 
Officer responded that they had no concerns but reminded the NRCS that the Tribe considers the Peavine 
Mountains to be a Traditional Cultural Place (TCP). No other tribes responded with comments. 
Additionally, on January 16, 2024 the same five tribes were asked in separate letters to the tribal chairs for 
any other comments concerning the project with no responses. One response was received from Pyramid 
Lake Paiute Tribe stating that they had no concerns.  No response was received from the other Tribes. 

2.7.1 Data Gaps and Recommendations  

There are no data gaps for cultural resources; and therefore, no recommendations.  
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Figure 3: Indirect and Direct Project Area of Potential Effects 
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2.8 SOCIAL AND DEMOGRAPHICS  

At the time of the construction of the East and West Wash dams the population of Reno was 52,000, with 
5,000 people living within the area subject to damage and floods of Peavine Mountain (City of Reno, 1958). 
Today, the City of Reno has a population of over 180,000 (City of Reno, 2017). The City is expected to 
grow by more than 62,000 residents between 2015 and 2036, reaching a population of over 301,000 in 2036 
(City of Reno, 2017). 

The dam is estimated to provide protection against flooding to about 30,000 Nevadans who live and work 
downstream. Additionally, the dam protects downstream city roads, one state highway, and an interstate 
highway. Among other critical infrastructure, the dam also protects power lines and transcontinental 
railroad tracks (City of Reno, 2006).  

Economic data was used to perform a Benefit Cost Analysis (BCA) of the proposed project alternatives. A 
BCA was be performed for each alternative to evaluate the economic, social, and environmental effects, 
which may be quantified and/or described qualitatively. The BCA was performed using guidance from 
the National Watershed Program Manual (NWPM) 501.45 D. and National Watershed Program Handbook 
(NWPH) 601.45 D. Policies and procedures will be consistent with NWPM, NWPH, and Principles and 
Requirements for Federal Investments in Water Resources (PR&G).   

2.8.1 Data Gaps and Recommendations  

There are no social and demographic data gaps; and therefore, there are no recommendations. 

2.9 EXISTING STRUCTURE 

The original design parameters of the dams are outlined in the Peavine Mountain Watershed Plan (City of 
Reno, 1958). The Peavine Mountain Watershed Plan outlines the original plan of controlling drainage 
coming from Peavine Mountain into housed areas of Reno. This workplan includes upstream land treatment 
measures for flood protection as well as the construction of several “floodwater retarding structures” to 
reduce sediment yields and flood discharges to rates that can be handled by the existing storm drain system” 
(City of Reno, 1958). The West Wash and East Wash Dams were part of the dam system that was 
constructed. 

The original cost estimate included in the Peavine Mountain Watershed Plan included brushing and seeding 
of most of watershed by both Reno and the Bureau of Land Management (BLM). The overall ratio of 
benefit/cost was about 2.5. Estimated annual maintenance costs in 1958 was $3,600.00, which translates to 
$32,600 in 2020 dollars (City of Reno, 1958). 

Original design assumptions from the 1958 Peavine Mountain Watershed Plan includes the estimation of 
50 years of cumulative sediment storage to the primary spillway crest. The East Wash primary spillway 
flow was to be split between the bathtub concrete overflow structure to West Wash and the riser to existing 
downstream conveyance. Since it was designed to operate as a dry dam, there was assumed to be no water 
storage once the dam storage area was full of sediment to the design limit. Both the West Wash and East 
Wash Dam’s auxiliary spillways were to be earthen and over their right abutments. East Wash Dam’s 
auxiliary spillway also flows directly into West Wash. Both auxiliary spillways were designed with a 
capacity of 2.5 times the design storm (City of Reno, 1958). Table 2 summarizes all of the original design 
parameters of the East Wash and West Wash dam. 

Final design and construction resulted in embankments that were slightly taller than originally planned for 
and the West Wash Dam primary spillway was moved downstream and slightly to the east to reduce 
concrete quantities (City of Reno, 1958) (United States Department of Agriculture Soil Conservation 
Service, 1959) (United States Department of Agriculture Soil Conservation Service, 1960). 
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In 2006 MACTEC, Inc. updated the Emergency Action Plans (EAP) for both the East Wash and West Wash 
dams. In the updated EAPs MACTEC recalculated the reservoir storage capacities of the East and West 
Wash dams, as well as the upstream tributary areas, runoff volumes, and spillway capacities. The EAPs 
also include informative figures of the inundation area, tributary areas, stage-volume, and stage-area curves 
(MACTEC Engineering and Consulting, Inc, 2006) (MACTEC Engineering and Consulting, Inc, 2006). 

In 2011 HDR developed a West Wash Dam Assessment Report where the current state and capacity of the 
dam was analyzed. An independent inspection and evaluation of the dam was performed, which most 
notably found that the West Wash dam has settled 8-12 inches since its initial construction. HDR’s report 
also included a risk analysis, economic analysis, and spillway capacity analysis of the 10-day “100-year” 
storm, 24-hour “100-year” storm, 6-hour “100-year” storm, and the Probable Maximum Precipitation event 
utilizing the SITES for spillway version 2007.1.3. It is important to note that this analysis did not include 
the East Wash diversion into the West Wash basin (HDR, 2011). 

In 2012 AMEC Environment and Infrastructure, Inc. developed an East Wash Compliance Report, where 
the capacity of the East Wash Dam was again analyzed. Overall, the Compliance Report is a very thorough 
investigation of the East Wash Dam including survey to 1-foot vertical intervals, an analysis of outlet 
modification hydraulics, new rating curves for spillways, a new hydrologic analysis, a geotechnical study 
of dam shell materials (2 to 4 feet in depth), and several different storm recurrence intervals analyzed (“100-
year”, TR-60 auxiliary spillway precipitation, and Probable Maximum Precipitation events) (AMEC 
Environment and Infrastructure, Inc, 2012). 

In 2017 there was a plan sheet made by the City of Reno that located the area where 1,152 cubic yards of 
sediment were removed from the East Wash dam basin (City of Reno, 2017). 

In 2019 MACTEC, Inc. once again updated the EAP for the East and West Wash Dams. In juxtaposition 
to the previous EAP update in 2006 where each dam had its own EAP report, the EAP for 2019 consists of 
one comprehensive EAP report for all City of Reno dams. The 2019 EAP includes the most recent summary 
of past efforts, site descriptions, maps and figures (Manhard Consulting, LTD, 2019). 

Currently, the East Wash Dam meets TR-60 criteria with the exception of excessive damage to the spillway 
in a PMF event. The West Wash Dam does not meet TR-60 criteria and would overtop in a PMF event. 
Both the East and West Wash Dams are classified as diversion dams and neither dam has had the auxiliary 
spillways activated during a storm event.  
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Table 2: Original Design Parameters for East Wash and West Wash Dams (City of Reno, 1958) 

Item Unit West Wash Dam East Wash Dam Total 

Drainage Area sq. mi. 0.92 2.64 3.56 

Storage Capacity     

     Sediment ac. ft. 20 50 70 

     Floodwater detention ac. ft. 273 0 273 

     Total ac. ft. 293 50 343 

Surface Area     

     Sediment pool ac. 3.8 4.4 8.2 

     Floodwater detention pool ac. 17.3 0 17.3 

Maximum height of dam ft. 64.5 40  

Volume of fill cu. yds. 142,425 62,000 204,425 

Emergency Spillway     

     Type  earth earth  

     Frequency of use yrs. 100 100  

     Design storm     

          Rainfall duration hrs. 2 2  

          Total in. 3 3  

     Bottom Width ft. 80 150  

     Design capacity c.f.s. 850 2,320  

     Total freeboard ft. 7.4 3.4  

     Total capacity c.f.s. 6,550 6,050  

Principal Spillway Capacity c.f.s. 74 2,356  

Capacity Equivalents     

     Sediment volume in. 0.17 0.35  

     Detention volume in. 1.44 0  

     Spillway storage in. 1.00 0.28  

Class of structure  C C  

 

Every year both the East and West Wash dams are inspected by the Division of Water Resources at the 
State of Nevada’s Department of Conversation and Natural Resources. Table 3 and Table 4 contain 
comprehensive lists of all of the items that need attention based off of the inspections for the East and West 
Wash dams, respectively. Table 3 and Table 4 also list the year that the inspection called for a particular 
action and the timeline of that action (Immediate, Short-Term, or Long-Term). Full references for these 
reports can be found in rows 28-46 of Table 1 and in the reference list of Appendix A. Maintenance was 
performed in response to condition inspections, as was documented in the inspection reports (State of 
Nevada Department of Conservation and Natural Resources Division of Water Resources, 2008). 
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Table 3: East Wash Dam Inspection Action Items 

  Years I/S/L* 

1 Clear brush from outlet access manhole at toe 2013 I 

2 Update Emergency Action Plan 2018 I 

3 Clear outlets, drains and spillways of debris 2006, 2007 S 

4 Remove brush and trees 2006, 2007 S 

5 Move next port cover down to ground level 2006, 2007 S 

6 Uncover and protect outlet manhole cover at toe 2006, 2007 S 

7 Remove tree at toe near manhole 2007 S 

8 Compact fill in rodent burrows 2012 S 

9 
Replace embankment material under fence at bathtub 
spillway 

2013, 2014, 2015 S 

10 Update Emergency Action Plan 2015, 2016 S 

11 Replace embankment material at west training dike 2015 S 

12 Seal cracks and expansion joints in concrete of spillway 2015 S 

13 Create Operation & Maintenance Plan 2016 S 

14 Fill in gully on embankment 2016 S 

15 Remove vegetation on and within 25’ of embankments 2017 S 

16 Evaluate silt accumulation and confirm adequate capacity 2017 S 

17 Build up and level crest of embankment 2007, 2008 L 

18 Monitor for rodents and remove 

2007, 2008, 2009, 2010, 
2011, 2012, 2013, 2014, 
2015, 2016, 2017, 2018, 

2019, 2020 

L 

19 Inspect outlet conduits 
2007, 2008, 2009, 2010, 

2011 
L 

20 Vegetation abatement program 
2013, 2014, 2015, 2016, 

2018, 2019, 2020 
L 

21 Create Operation & Maintenance Plan 2015 L 

22 Monitor erosion gullies and fill if they grow 2017, 2019, 2020 L 

23 
Repair damage from vandalism and consider more 
effective exclusion measures 

2017 L 

24 Monitor cracks in spillway and repair as needed 2019 L 

25 Monitor siltation 2020 L 

*I – Immediate Action, S – Short Term Action (1 year), L – Long Term Action (2-3 years) 
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Table 4: West Wash Dam Inspection Action Items 

  Years I/S/L* 

1 Advise owner of APN 002-422-05 to remove encroaching 
garden 

2013 I 

2 Update EAP 2018 I 

3 Remove stored material in spillway 2020 I 

4 Evaluate altered grading of spillway and provide report 2020 I 

5 Repair right wing wall 2020 I 

6 Clear outlets, drains and spillways of debris 2006, 2007 S 

7 Remove brush and trees 2006, 2007 S 

8 Remove tree at heel of embankment 2008, 2009, 2011 S 

9 Install or clear outlet dissipator drains 2013, 2014 S 

10 Remove encroaching garden at APN 002-422-05 2014 S 

11 Repair sediment drain CMP riser 2014 S 

12 Clear area around sediment drain riser 2014 S 

13 Update EAP 2015, 2016 S 

14 Reminder that Permit required for larger projects 2015 S 

15 Create O&M Plan 2016 S 

16 Repair hinge on access grate over outlet at toe 2017 S 

17 Clean out principal spillway tower and sediment drain 2019 S 

18 
Remove accumulated debris from sediment drain trash 
rack 

2019 S 

19 Investigate spalling concrete in principal spillway tower 2019 S 

20 Remove accumulated debris from sediment drain riser  2020 S 

21 
Foot traffic damage, repair and discourage or provide 
appropriate paths 

2006, 2007, 2008, 2009, 
2010, 2011, 2012, 

L 

22 Clear or install drains in outlet energy dissipator 2006, 2007, 2008 L 

23 Monitor for rodents and remove 

2007, 2008, 2009, 2010, 
2011, 2012, 2013, 2014, 
2015, 2016, 2017, 2018, 

2019, 2020 

L 

24 Inspect outlet conduits 
2007, 2008, 2009, 2010, 

2011 
L 

25 Vegetation abatement program 
2013, 2014, 2015, 2016, 
2017, 2018, 2019, 2020 

L 

26 Create O&M Plan 2015 L 

27 Monitor erosion gullies and fill if they grow 2017, 2018 L 

28 
Analyze impact of unauthorized encroachment into 
spillway 

2017, 2018 L 
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29 Repair loss of crest width and uneven elevation 2017, 2018 L 

30 Consider more robust exclusion measures 2018, 2020 L 

31 Remove vegetation on and within 25 feet of embankments 2018, 2019 L 

32 Repair erosion gullies and consider riprap 2020 L 

33 Investigate potential seep area 2020 L 

* I – Immediate Action, S – Short Term Action (1 year), L – Long Term Action (2-3 years) 

2.9.1 Data Gaps and Recommendations  

Since the 1958 Peavine Mountain Watershed Plan formulation, the status of the rangeland in the area 
tributary to East and West Washes has changed. The USDI Bureau of Land Management will have current 
range condition assessments that will need to be reviewed. In addition, wildfire is a constant threat in the 
area, so a determination of potential impact to runoff and sediment loading from a partially or fully burned 
over watershed must also be determined. 

The City of Reno has removed sediment from the East Wash Dam impoundment (City of Reno, 2017). 
Sediment accumulation so handled can help extend the project life of the structures indefinitely. A 
determination of the willingness of the City of Reno to continue such sediment removal activities will need 
to be made. 

Maintenance activities, including those pursuant to recommendations by NDWR in annual inspection 
reports, appear to have been routinely performed (see rows 28-46 of Table 1 and return correspondence to 
City). Specific documentation of such activities should be located and reviewed for any issues or indications 
of structure performance or difficulties in accomplishing recommended activities.  

Modifications to the as-built structures have taken place, including utility work (see rows 28-46 of Table 
1). Any documentation of alterations or addition of facilities on or near the structures should be located and 
reviewed for potential impacts to the project. East Wash Dam has documented alterations to the 
impoundment, main embankment, and outlet that are documented in East Wash Dam J-585 (AMEC 
Environment and Infrastructure, Inc, 2012). West Wash Dam has had an alteration to the outlet and 
encroachments by underground utilities (water or wastewater), aerial utilities (power poles), neighboring 
residents (landscaping), nearby development (TMWA facility near embankment toe), and may have 
additional unknown encroachments. The documentation for the myriad alterations and encroachments 
needs to be located and analyzed for potential impact on planning, project alternatives and 
design/construction. 
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3.0 PURPOSE AND NEED FOR ACTION  

The Purpose and Need for Action statement will be refined with consultation and coordination with COR 
and NRCS. A draft statement of purpose and need is included here.  

3.1 PURPOSE AND NEED STATEMENT  

The purpose of the project is to (1) preserve the flood protection function of the West Wash Dam, which is 
classified as a high hazard dam by NDWR, and meet the requirements of state and federal agency 
regulations; (2) Protect lives and properties in the surrounding urban area; and (3) comply with current 
performance and safety standards in a cost-effective and environmentally acceptable manner. The project 
is needed to (1) Address current deficiencies at West Wash and East Wash Dams to bring both dams into 
compliance with current dam safety regulations, engineering standards and performance criteria for High 
Hazard Dams state and federal regulations; and (2) ensure the watershed structure is properly maintained 
to minimize the risk to lives and property in the surrounding and downstream area which has been 
developed into a thriving, urban residential and commercial center since the original construction of the 
dams. 

Compliance with current NDWR and NRCS Safety of Dams regulations, engineering standards, and 
performance criteria is necessary to ensure the protection of lives and property surrounding and downstream 
of the dams. The following challenges were identified:  

 Repairs and necessary maintenance identified in yearly dam inspection reports, 

 Hydraulic inadequacy of current dam design 

 High hazard dam classification  

 Possible sediment accumulation that reduces runoff volume stored by the dams. 

3.2 CHALLENGES  

The following challenges were identified during data collection for this planning effort: 

1. Increased Urbanization 

 Change to urban land use around and below the dam area  

 Continuing growth in the City of Reno  

 Reliance on the open space as an informal recreation area 

 Infrastructure encroachment across facility features  

2. Compliance with current safety of dams regulations, engineering standards and performance 
criteria to ensure protection of lives and property 

a. When compared to current design and performance standards, the following deficiencies 
were identified:  

i. See inspection reports summarized herein (referenced in rows 28-46 of Table 1) 
b. Hydraulic inadequacy (MACTEC Engineering and Consulting, Inc., 2006) 
c. High hazard dam rehabilitation  
d. Sediment damage identification and possible reduction  

3.3 OPPORTUNITIES 

1. Maintain downstream flood protection and reduce risk of loss of life and damage to property  
2. Reduce possibility of dam failure and protect downstream communities, real estate and 

infrastructure  
3. Full compliance with NDWR and NRCS criteria 
4. Sediment damage identification and possible reduction 
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4.0 HH&S ANALYSIS APPROACH  

4.1 TECHNICAL MEMORANDUM #1 

The hydrology, hydraulics, and sediment (HH&S) analysis will be broken up into two distinct technical 
memorandums (TMs). The first TM will review the topographic survey of the area and rainfall data 
collected and give a summary of the dam design criteria for the project. Both TMs will be submitted per 
the schedule that has been created by Farr West and approved by NRCS and City of Reno.  

The effort for TM 1 will begin upon completion of the topographic survey. Utilizing the survey data, the 
stage-storage-discharge curve will be calculated for the box culvert that acts as the inlet for the East Wash 
Diversion Dam using the methods outlined in NEH Part 630 Chapter 14 (United States Department of 
Agriculture Natural Resources Conservation Service, 1997).  

In addition to the stage-storage-discharge curve, the topographic survey data will be utilized in creating a 
topographic map of the East Wash Diversion and West Wash Dams sites. The site survey data will be 
integrated into existing Lidar data provided by the City of Reno. The map will include all parts of the project 
location including, but not limited to, the watershed, structures, embankments, principal spillways, auxiliary 
spillways, and downstream areas.  

Rainfall amounts and distributions will be determined per NRCS TR 210-60 and Nevada State Dam Safety 
criteria and cataloged in TM 1 (United States Department of Agriculture Natural Resources Conservation 
Service, 2019). Rainfall data for the area will be collected using the point precipitation frequency estimates 
in the NOAA Atlas 14 per the Truckee Meadows Regional Drainage Manual (City of Reno; City of Sparks; 
Washoe County, 2009). Storm frequencies that will be collected are the 10-, 25-, 50-, 100-, 200-, 500-, and 
1,000-year, 24-hour storms. The probable maximum precipitation (PMP) estimates for the local and general 
area will also be determined using NWS HMR No. 49 (NOAA, National Weather Service, 1984). In 
addition to the full PMP, 1/3 and 1/2 PMP estimates will be calculated. Durations for the storm events will 
be determined by NRCS TR 210-60 (United States Department of Agriculture Natural Resources 
Conservation Service, 2019) and Nevada State Safety of Dams criteria (State of Nevada, 2016) 

TM 1 will also contain a summary of all applicable dam design criteria and performance standards set forth 
by NRCS, City of Reno, and NDWR. A table showing the dam components and their corresponding dam 
safety criteria from the three entities will be present within TM 1, and the most restrictive of the criteria 
will be identified and applied to all aspects of the project moving forward. Criteria will be pulled from NAC 
535 and NRCS TR 210-60 (State of Nevada, 2016) (United States Department of Agriculture Natural 
Resources Conservation Service, 2019). 

4.2 TECHNICAL MEMORANDUM #2 

TM 2 will be completed in five distinct sections: sediment analysis, SITES modeling, spillway evaluations, 
inundation routings, and City of Reno storm sewer analyses. The calculations performed for TM 2 will 
utilize the rainfall data summarized in TM 1, and dam design parameters used will be those identified as 
most restrictive in TM 1. TM 2 will summarize all assumptions, methods, calculations, and conclusions 
from the analyses performed.  

For the sediment analysis, existing stage-storage ratings will be calculated using the topographic data 
obtained from the TM 1 effort. The existing ratings will be compared to the as-built stage-storage ratings 
for both dams. This comparison will be used to compute the historic sediment yields and annual-sediment-
rates for both dams. Future annual sediment yield rates will be projected based on historic rates. Sediment 
yield calculations will be governed by NEH Section 3 Chapter 6 and stage-storage ratings will be governed 
by NEH Part 630 Chapter 14 (United States Department of Agriculture Soil Conservation Service, 1983) 
(United States Department of Agriculture Natural Resources Conservation Service, 1997). A Sediment 
Storage Rationale will be developed per the requirements outlined in NWPM 505.35B and C (United States 
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Department of Agriculture Natural Resources Conservation Service, 2009). Guidance on the Sediment 
Storage Rationale will also be found in NWPH 605.35D and all nomenclature will conform to the 
definitions provided in NWPM 506.15 and NRCS TR 210-60 (United States Department of Agriculture 
Natural Resources Conservation Service, 2014) (United States Department of Agriculture Natural 
Resources Conservation Service, 2009) (United States Department of Agriculture Natural Resources 
Conservation Service, 2019). Utilizing the Sediment Storage Rationale and the future annual sediment yield 
rates, a worst-case scenario will be projected for the sediment storage life and stage-storage rating curves 
will be calculated for this scenario. 

Hydrologic modeling of the dams will be performed using the NRCS SITES program. Drainage basins for 
the East Wash Diversion and West Wash Dams will be delineated utilizing the topographic data obtained 
in TM 1 via Aquaveo WMS. Once basins are delineated, hydrologic parameters for the basins (time of 
concentration, curve number, etc.) will be calculated per the Truckee Meadows Regional Drainage Manual 
(City of Reno; City of Sparks; Washoe County, 2009). Rainfall data obtained in TM 1 will also be used for 
the SITES models. Three different scenarios will be modeled: the West Wash Dam is non-existent (East 
Wash Diversion in-place), the East Wash Diversion and West Wash Dams are non-existent, and the East 
Wash Diversion and West Wash Dams are in-place. The ten storms determined in TM 1 will be modeled 
for all three scenarios. Model outputs that will be reported in this section are the inflow and outflow 
hydrographs and the maximum reservoir elevations. Peak inflow discharges determined by the SITES 
modeling will then be compared to USGS regression equation results to check reasonableness of 
assumptions made in the model. USGS regression equations will be governed by USGS WSP 2433 and 
USGS Fact Sheet 123-98 (United States Geological Survey, 1997) (United States Geological Survey, 1999). 

Spillway evaluations will be performed for both principal and auxiliary spillways of the dams. The 
evaluations will be performed based on the East Wash Diversion and West Wash Dams in-place scenario. 
Frequency stage-discharge rating curves will be plotted to interpolate the frequency of use of the auxiliary 
spillways . A SITES hydrograph analysis will be performed to determine the principal spillway hydrograph, 
stability design hydrograph, and freeboard hydrograph. The hydrograph analysis will then be used to 
determine the required embankment raise required to meet the critical NRCS, City of Reno, and DWR 
auxiliary spillway capacity requirement for a high hazard dam. An evaluation of the condition of the West 
Wash Dam principal spillway will also be performed utilizing video recorded by the City of Reno using a 
CCTV camera-crawler. 

Inundation routings will be broken up into two distinct categories: dam breach inundation routings and no 
dam-failure routings. Dam breach minimum peak discharges and hydrographs will be calculated using the 
NRCS TR-60 dam breach spreadsheet. Discharges and hydrographs will be calculated for two water surface 
elevation scenarios: reservoir WSE at the crest of the auxiliary spillway and reservoir WSE at the routed 
maximum during a flood produced by the PMP event. Both scenarios will have breach hydrographs routed 
from each dam downstream using HEC-RAS 2D modeling. Inundation routings will extend downstream to 
the point where the breach inundation water surface elevations converge with the 100-year flood profile of 
the Truckee River. Inundation maps will be prepared showing maximum elevations, maximum velocities, 
and times to peak.  

No-dam failure routings will be modeled as steady peak-discharge floods from the downstream of the West 
Wash Dam to the Truckee River. All rainfall events modeled for the three scenarios will be used in the 
HEC-RAS 2D model. Inundation maps will be prepared showing flood extents, elevations, and flood 
depths. However, if any storm events do not produce an outflow hydrograph for any of the conditions, then 
no modeling will be necessary and inundation maps will not be prepared. In addition to the routings 
mentioned, two scenarios will be modeled at the 1/3, 1/2, and full PMP, with the assumption that the East 
Wash Diversion Dam embankment raise determined previously in the spillway evaluation section has been 
completed. One scenario will assume that the West Wash Dam embankment raise determined has also taken 
place and its auxiliary spillway location is unchanged. The other scenario will assume that the West Wash 
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Dam auxiliary spillway flow is immediately re-directed in the natural drainage way and that the 
embankment raise required for a high hazard dam has occurred.  

The final section of TM 2 will include an analysis of the City of Reno storm sewer system. The system will 
be modeled for all storms and all scenarios based on the maximum reservoir elevations determined from 
the SITES modeling. This will determine the effects of the impounded water on the storm sewer system 
which is tied directly to the primary spillways of both the East Wash Diversion and West Wash Dams. The 
storm sewer system model will be built using City of Reno GIS data of the system in an InfoSWMM 
hydraulic model. Topographic data from TM 1 will be used as needed to complete the model. 
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5.0 SUMMARY 

In summary, the following documents are still needed to complete the document review and to assist with 
development of the Supplemental Plan/ED: 

a. Peavine Mountain Watershed Project Information (NRCS, January 1985) 
b. USACE Phase II reports for dams 
c. Past 404 permitting and correspondence, especially regarding sediment removal 

In addition to the documents needed to fully understand the project background and work done to date, 
additional research and data collection in the area is required to move forward with the next steps of this 
project. The additional research and data collection needed is summarized below: 

1. Supplemental survey 
2. Additional information is needed regarding the existing facility building on TMWA owned Washoe 

County APN #001-111-11 
3. Updated soils and geologic data 
4. An aquatic resources and wetland verification report to be completed by a qualified wetlands 

specialist 
5. A biological survey and assessment completed by a qualified biological resource specialist 
6. Updated climate data from (NOAA) and the National Weather Service 
7. A cultural resource survey of the project area of potential effects by an Archaeologist and 

Architectural Historian. Economic data to perform a Benefit Cost Analysis of the proposed project 
alternatives 

8. A determination of potential impact to runoff and sediment loading from a partially or fully burned 
over watershed 

9. A determination of the willingness of the City of Reno to continue sediment removal activities of 
the East and West Wash Dams (provided by the City of Reno) 

10. Any documentation of alterations or addition of facilities on or near the East and West Wash Dams 
should be located and reviewed for potential impacts to the project (provided by the City of 
Reno/NRCS) 

11. A full HH&S analysis to determine the current hydrology of the watershed and the potential impacts 
of identified project alternatives 

Hydrologic modeling is needed to determine watershed runoff, flood routing and to inform project 
alternative selection. Hydrologic modeling is also needed to show updated potential inundation areas. Past 
reports evaluated in the document review indicate that there are facility deficiencies to watch for in the 
HH&S and alternative analysis. The HH&S will be discussed in depth in future Technical Memorandum 
#1: Rainfall/Hydrology and Technical Memorandum #2: HH&S. 

The next steps are to begin the supplemental survey necessary for the modeling of the East and West Wash 
basins, begin the HH&S analysis, begin development of preliminary alternative with involvement of public 
and cooperating agencies, and obtain review comments from the City of Reno and NRCS on the Purpose 
and Needs Statement and the Data Collection & Analysis report.  
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APPENDIX B – PRELIMINARY ENVIRONMENTAL DATA 
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Include following reports in this section: 

 Custom Soil Resource Report for Washoe County, Nevada, South Part, West Wash-East 
Wash_Project 

o \\fwe-reno-file\Public\Client Projects\Reno, City of  146\1930 West Wash Dam\3.0 
Studies_Reports\3.1 ReferenceMaterials\09_References List\NRCS_2020_Custom Soil 
Resource Report for Washoe County Nevada South Part West Wash East Wash Project 
Area.pdf  

 National Wetlands Inventory – COR West Wash Area 
o \\fwe-reno-file\Public\Client Projects\Reno, City of  146\1930 West Wash Dam\3.0 

Studies_Reports\3.1 ReferenceMaterials\09_References List\US Fish and Wildlife 
Service_2020_National Wetlands Inventory COR West Wash Area.pdf  

 List of threatened & endangered species that may occur in the proposed project location and/or may 
be affected by the proposed project 

o \\fwe-reno-file\Public\Client Projects\Reno, City of  146\1930 West Wash Dam\3.0 
Studies_Reports\3.1 ReferenceMaterials\09_References List\US Fish and Wildlife 
Service_2020_List of threatened and endangered species that may occur in project 
location.pdf  

 FIRM Panel 3036 of 3475 
o \\fwe-reno-file\Public\Client Projects\Reno, City of  146\1930 West Wash Dam\3.0 

Studies_Reports\3.1 ReferenceMaterials\09_References List\Federal Emergency 
Management Agency_2009_Flood Insurance Rate Map Panel 3036 of 3475.pdf 
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