


 

 
 
 
 
December 16, 2019 
 
Planning Department 
Washoe County 
1001 East Ninth Street 
Reno, Nevada 89512 
 

RE: Summit Christian Church Phase 4.0 Worship Center  
 
To Whom It May Concern: 
 
Dyer Engineering Consultants is pleased to submit a Special Use Permit (SUP) request on behalf 
of Summit Christian Church. The enclosed Washoe County applications and supporting 
materials are meant to provide Planning and Engineering staff and the Board of Adjustment 
ample detail to approve site grading and a religious assembly use located at 7075 Pyramid Way, 
Sparks, Nevada (APN 083-730-13). Summit Christian Church and the affiliated Summit Ridge 
Christian Preschool and Daycare center are growing, which is evidence of their valued 
contribution to the local community. With this positive expansion comes need for additional 
facilities that accommodate activities and operations such as worship, office and 
administration, childcare and education, parking, and enclosed storage. Phase 4.0 is outlined in 
this SUP - it is anchored on a new 40,689-square foot two-story worship center building with 
seating for 1,500 plus a smaller 33,06 square foot administrative office building to the rear (to 
be built at a later date) phased parking, and a reconfiguration of the existing church building for 
expanded family use that also accommodates 645 square feet of interior storage. As designed, 
this 15-year buildout is the full realization of a master planned vision for the Summit Christian 
Church complex.  
 
Summit Christian Church received previous SUP approvals (beginning in January 2001 with 
SW011-027) with 52 conditions that were either completed or have expired. In the previous 
land use cases the County Board of Adjustment approved a SUP by making the following 
findings: 
 
a) Consistency. The proposed use is consistent with the action programs, policies, standards 

and maps of the Master Plan and the applicable area plan; 
 

The parcel is 36.7-acres with split Master Plan and Zoning designations. Development on 
the site is clustered on less than half of the total site area and lies entirely within the 
Medium Density Suburban (MDS) zone which is consistent with its Master Plan 
Suburban Residential (SR) designation (refer to the land use maps provided). This 



 

portion of the site is flatter and has been identified in the Spanish Springs Development 
Suitability Map.  
 
The church has had no issues with land use conflicts over the past two decades and will 
continue to be a good transition between the conserved open space lands to the west 
and the adjacent single-family residences present on GR to the north, MDS/GR to the 
south, and HDS to the east (across Pyramid Way).  
 
Master plan policies that support this development project are identified below: 
 
o LUT.4.1 Maintain a balanced distribution of land use patterns to: 

o Provide opportunities for a variety of land uses, facilities and services that serve 
present and future population; 

o Promote integrated communities with opportunities for employment, housing, 
schools, park civic facilities, and services essential to the daily life of residents 

o LUT.21.2 Nonresidential development shall be compatible with the nearby 
neighborhoods, service and facility capacities, and the surrounding environment 

o SS.1.1.1 A minimum 25-foot buffer should be provided between all property lines 
and rights-of-way along all arterial streets. No fences, walls, or structures shall be 
permitted in these areas. Development designs shall be encouraged to maintain a 
compatible landscaping theme for buffers areas throughout the planning area. 

 
b) Improvements. There are or will be adequate services and infrastructure to support the 

proposed development; 
 

The proposed expansion ties right into existing utilities and infrastructure already 
present on site and that have been sized for this buildout. Summit Christian Church is 
already served by Waste Management, NV Energy, Truckee Meadows Water Authority, 
and the Truckee Meadows Water Reclamation Facility (via City of Sparks Sanitary 
Sewer). Generated demand from the proposed expansion is anticipated to be minimal 
given that the site facilities fit within a larger shared use development: 
 
Hours of Operation 
• Church Office: Monday thru Thursday 9:00am – 4:30pm 
• Church Services: Saturday at 5:00pm, Sunday at 9:00am/10:30am/12:00pm 
• Church Facility: Sunday 7:00am-5:00pm, Monday thru Friday 6:00am-9:30pm, and 

Saturday 7:00am-7:00pm 
 
Employees & Student Enrollment 
85 Summit Christian Church Staff 
30 Summit Ridge Preschool and Daycare Staff 
121 Preschool/Pre-Kindergarten/Daycare Students 
180 Anchor Point Before & After School Care Students 
 



 

Congregation 
Easter weekend attracts 4,000 attendees versus a typical weekend attendance of 2,200 
Christmas Eve attracts 4,800 attendees over a four-day period 

 
c) Site Suitability. The site is physically suitable for the type of development and for the 

intensity of development; 
 
Phase 4.0 development can only occur at this location since it will be an integral part of 
the Summit Christian Church complex (refer to Site Photographs). Site hydrology, 
geology, or soils pose no hazards or constraints on the project as designed. This is 
confirmed in the Dyer Engineering Consultants and CFA Hydrology Reports, and in the 
Black Eagle Consulting geotechnical study included with this application.  
 
From an architectural and site planning perspective the parcel is large and could 
accommodate varied layouts, however the creation of a clustered church complex or 
campus perched upon the hill allows for physical distance from rights-of-way and 
adjacent residential properties. This isolation and elevation take advantage of the 
surrounding inspiring mountain views and the expansive Spanish Springs Valley below to 
invite deeper reflection and contemplation in one’s religious participation. 
 
Considerable attention has been paid to transportation at this parcel. The buildings are 
surrounded by parking not visible from Pyramid Way because of site topography and 
matured landscaping. Circulation analysis was conducted by Solaegui Engineers (report 
included with this application) and proactively, Summit Christian Church has instituted a 
comprehensive transportation management plan including mitigation like restricted 
one-way circulation through the site, adding a NDOT deceleration lane and contributing 
to the signalized intersection at Pyramid Way, instituting volunteer attendants to direct 
parking cars, and also by providing sufficient off-street parking to meet project need. 
Based on a parking ratio of 1 stall per 3 auditorium seats it is anticipated that the new 
1,500 seat worship center will generate need for 295 stalls. Future phasing of the 
administrative office building will require 74 more spaces at the site, thus bringing the 
total expansion to 369 spaces. As shown on the attached Preliminary Site Plan, all 
parking can be accommodated and with the existing parking lot at Summit Christian 
Church the site will have a total of 738 off-street parking spaces after buildout of Phase 
4.0. Note, the northeast portion of the parking lot will remain unpaved until such time 
as the administration building gets constructed in Phase 4.0 thus necessitating paving 
and striping of its 77 stalls. 

 
d) Issuance Not Detrimental: The issuance of the permit will not be significantly detrimental 

to the public health, safety or welfare; injurious to the property or improvements of 
adjacent properties; or detrimental to the character of the surrounding area; and 

 
Summit Christian Church serves its community and the public at large through its long 
tradition of service and charity. The issuance of a building permit will not be beneficial, 



 

injurious, to adjacent properties. Site operations primarily occur indoors - with the 
exception being use of the playground located behind the family building and occasional 
use of the proposed outdoor space wedged between the existing building and the new 
worship center.  
 
As shown on the building elevations and in the attached renderings the design 
demonstrates use of desert colors and materials that complement the parcel’s 
mountain backdrop and that elevate the architectural quality and aesthetic conditions 
currently present in the immediate landscape. Exterior lighting has also been designed 
for Washoe County residential adjacency standards and all parking lot and all exterior 
wall mount fixtures meet dark sky requirements (refer to the Photometric Plan included 
with this application). The proposed “Worship Center” wall signage has also been 
included on the elevations and meets Washoe County Land Development Code 
standards. 

 
e) Effect on a Military Installation: Issuance of the permit will not have a detrimental effect 

on the location, purpose or mission of the military installation. 
 
This finding is not applicable since there are currently no military installations in the site 
vicinity. 

 
Thank you for taking time to review the Summit Christian Church Special Use Permit 
application. I appreciate your time and consideration. Should you have any questions or be in 
need of additional information, please feel free to contact me at (510) 993-4034 or via email at 
kerry@tdg-inc.com.  
 

Sincerely, 

 
Kerry Rohrmeier, PhD AICP 
Enclosure  
Fees 
Owner Affidavit 
General Development Application 
Special Use Permit Application 
Property Tax Proof 
Slope Map 
Preliminary Site Plan 
Preliminary Grading Plan 
Preliminary Utility Plan 
Cross Sections 
Preliminary Landscape Plan 
Preliminary Irrigation Plan 
Conceptual Building Elevations 
Conceptual Building Floorplan 
Preliminary Photometric Plan 
Dyer Preliminary Hydrology Letter and CFA Report 
Black Eagle Consulting Preliminary Geotechnical Report 
Solaegui Engineers Traffic Impact Report  



 

Master Plan – Suburban Residential 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Zoning – Medium Density Suburban 
  



 

  

Photographs of existing Summit Christian 
Church and Summit Ridge facilities. Image 1 
(top) is the existing 700 seat auditorium. 
Image 2 (right) is the Summit Ridge Preschool 
and Daycare Center Playground. Image 3 
(bottom) is a concrete pad and the exposed 
dirt area to be developed with Phase 4.0 as 
the new - worship center. 



 

 
 

Renderings of the new worship center building. 
Images 1 and 2 (left) show the stage and 
audience vantages. Images 3 and 4 (below) are 
spaces to socialize. 



 

  



 

 



December 2018 

Washoe County Development Application 
Your entire application is a public record.  If you have a concern about releasing  
personal information, please contact Planning and Building staff at 775.328.6100. 

  Project Information   Staff Assigned Case No.: 

Project Name: 

Project 
Description: 

Project Address: 
Project Area (acres or square feet): 
Project Location (with point of reference to major cross streets AND area locator): 

Assessor’s Parcel No.(s): Parcel Acreage: Assessor’s Parcel No.(s): Parcel Acreage: 

Indicate any previous Washoe County approvals associated with this application: 
Case No.(s). 

Applicant Information (attach additional sheets if necessary) 
Property Owner: Professional Consultant: 
Name: Name: 
Address: Address: 

Zip: Zip: 
Phone: Fax: Phone: Fax: 
Email: Email: 
Cell: Other: Cell: Other: 

Contact Person: Contact Person: 
Applicant/Developer: Other Persons to be Contacted: 
Name: Name: 
Address: Address: 

Zip: Zip: 
Phone: Fax: Phone: Fax: 
Email: Email: 
Cell: Other: Cell: Other: 
Contact Person: Contact Person: 

For Office Use Only 
Date Received: Initial: Planning Area: 
County Commission District: Master Plan Designation(s): 
CAB(s): Regulatory Zoning(s): 
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Washoe County Planning and Building December 2018 
SPECIAL USE PERMITS APPLICATION SUPPLEMENTAL INFORMATION 

Special Use Permit Application 
Supplemental Information 

(All required information may be separately attached) 

1. What is the project being requested?

2. Provide a site plan with all existing and proposed structures (e.g. new structures, roadway
improvements, utilities, sanitation, water supply, drainage, parking, signs, etc.)

3. What is the intended phasing schedule for the construction and completion of the project?

4. What physical characteristics of your location and/or premises are especially suited to deal with the
impacts and the intensity of your proposed use?

5. What are the anticipated beneficial aspects or affects your project will have on adjacent properties and
the community?

6. What are the anticipated negative impacts or affect your project will have on adjacent properties?
How will you mitigate these impacts?

7. Provide specific information on landscaping, parking, type of signs and lighting, and all other code
requirements pertinent to the type of use being purposed.  Show and indicate these requirements on
submitted drawings with the application.
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Washoe County Planning and Building December 2018 
SPECIAL USE PERMITS APPLICATION SUPPLEMENTAL INFORMATION 

8. Are there any restrictive covenants, recorded conditions, or deed restrictions (CC&Rs) that apply to 
the area subject to the special use permit request?  (If so, please attach a copy.) 

 Yes  No 
 
9. Utilities: 

a. Sewer Service  
b. Electrical Service  
c. Telephone Service  
d. LPG or Natural Gas Service  
e. Solid Waste Disposal Service  
f. Cable Television Service  
g. Water Service  

 
 For most uses, Washoe County Code, Chapter 110, Article 422, Water and Sewer Resource 

Requirements, requires the dedication of water rights to Washoe County.  Please indicate the type 
and quantity of water rights you have available should dedication be required. 

h. Permit #  acre-feet per year  
i. Certificate #  acre-feet per year  
j. Surface Claim #  acre-feet per year  
k. Other #  acre-feet per year  

 
Title of those rights (as filed with the State Engineer in the Division of Water Resources of the 
Department of Conservation and Natural Resources). 

 
 
 

 
10. Community Services (provided and nearest facility): 

a. Fire Station  
b. Health Care Facility  
c. Elementary School  
d. Middle School  
e. High School  
f. Parks  
g. Library  
h. Citifare Bus Stop  
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Washoe County Planning and Building December 2018 
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION 

 
Special Use Permit Application 

for Grading 
Supplemental Information 

 (All required information may be separately attached) 
 
 

1. What is the purpose of the grading? 

 
 
 
 

 
2. How many cubic yards of material are you proposing to excavate on site? 

 
 
 

 
3. How many square feet of surface of the property are you disturbing? 

 
 
 

 
4. How many cubic yards of material are you exporting or importing?  If none, how are you managing to 

balance the work on-site? 

 
 
 
 

 
5. Is it possible to develop your property without surpassing the grading thresholds requiring a Special 

Use Permit?  (Explain fully your answer.) 

 
 
 
 

 
6. Has any portion of the grading shown on the plan been done previously?  (If yes, explain the 

circumstances, the year the work was done, and who completed the work.) 

 
 
 
 

 
7. Have you shown all areas on your site plan that are proposed to be disturbed by grading?  (If no, 

explain your answer.) 
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Washoe County Planning and Building December 2018 
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION 

8. Can the disturbed area be seen from off-site?  If yes, from which directions and which properties or 
roadways? 

 
 
 
 

 
9. Could neighboring properties also be served by the proposed access/grading requested (i.e. if you 

are creating a driveway, would it be used for access to additional neighboring properties)? 

 
 
 
 

 
10. What is the slope (horizontal/vertical) of the cut and fill areas proposed to be?  What methods will be 

used to prevent erosion until the revegetation is established? 

 
 
 
 

 
11. Are you planning any berms? 

Yes No If yes, how tall is the berm at its highest? 
 

12. If your property slopes and you are leveling a pad for a building, are retaining walls going to be 
required?  If so, how high will the walls be and what is their construction (i.e. rockery, concrete, 
timber, manufactured block)? 

 
 
 

 
13. What are you proposing for visual mitigation of the work? 

 
 
 

 
14. Will the grading proposed require removal of any trees?  If so, what species, how many and of what 

size? 

 
 
 

 
15. What type of revegetation seed mix are you planning to use and how many pounds per acre do you 

intend to broadcast?  Will you use mulch and, if so, what type? 
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Washoe County Planning and Building December 2018 
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION 

 
16. How are you providing temporary irrigation to the disturbed area? 

 
 
 
 

 
17. Have you reviewed the revegetation plan with the Washoe Storey Conservation District?  If yes, have 

you incorporated their suggestions? 

 
 
 

 
18. Are there any restrictive covenants, recorded conditions, or deed restrictions (CC&Rs) that may 

prohibit the requested grading? 

Yes No If yes, please attach a copy. 
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Washoe County Treasurer 
Tammi Davis

Washoe County Treasurer
P.O. Box 30039, Reno, NV 89520-3039
ph: (775) 328-2510 fax: (775) 328-2500 
Email: tax@washoecounty.us

Account Detail

  

 CollectionCart

Collection Cart
Items

0
Total

$0.00
Checkout  View

 Pay Online

No payment due for this account.

 Washoe County Parcel Information

Parcel ID Status Last Update

08373013 Active 12/12/2019 2:07:59
AM

Current Owner:
SUMMIT CHRISTIAN CHURCH

7075 PYRAMID WAY
SPARKS, NV 89436

SITUS:
7075 PYRAMID WAY 
WASHOE COUNTY NV

Taxing District
4000

Geo CD:

Legal Description

Township 20 Section 16 Lot A-1 Block Range 20 SubdivisionName _UNSPECIFIED

 Tax Bill (Click on desired tax year for due dates and further details)

Tax Year Net Tax Total Paid Penalty/Fees Interest Balance Due

$112.03 $112.03 $0.00 $0.00 $0.00

$80.07 $80.07 $0.00 $0.00 $0.00

$118.10 $118.10 $0.00 $0.00 $0.00

$72.48 $72.48 $0.00 $0.00 $0.00

$141.35 $141.35 $0.00 $0.00 $0.00

Total $0.00

 Disclaimer
ALERTS:   If your real
property taxes are
delinquent, the search
results displayed may
not reflect the correct
amount owing.  Please
contact our office
for the current amount
due. 
       
For your convenience,
online payment is
available on this site. 
E-check payments are
accepted without a
fee.  However, a
service fee does apply
for online credit card
payments. 
See Payment
Information for details.

 

Pay By Check

 Please make checks payable to:
WASHOE COUNTY TREASURER
 
Mailing Address:
P.O. Box 30039
Reno, NV 89520-3039
 
Overnight Address:
1001 E. Ninth St., Ste D140
Reno, NV 89512-2845

 

 

Back to Account Detail Change of Address Print this Page

2019

2018

2017

2016

2015

http://nv-washoe-treasurer.manatron.com/paymentinformation.aspx
https://nv-washoe-treasurer.manatron.com/PaymentInformation.aspx
https://www.washoecounty.us/treas/specialassessments.php
https://www.washoecounty.us/treas/billing.php
https://www.washoecounty.us/assessor/cama/?parid=08373013&card=1&disclaimer=yes
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=08373013&a=5342665#
https://www.washoecounty.us/treas/Address_Change.php
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=08373013&a=5342665#
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=08373013&a=5342665&b=2019178790&y=2019&t=4394793
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=08373013&a=5342665&b=2018170652&y=2018&t=4171277
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=08373013&a=5342665&b=2017180736&y=2017&t=3966995
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=08373013&a=5342665&b=2016180941&y=2016&t=3750774
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=08373013&a=5342665&b=355874&y=2015&t=3532875


The Washoe County Treasurer’s Office makes every effort to produce and publish the most current and accurate information possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its interpretation. If you have any questions, please contact us at  (775) 328-2510 or tax@washoecounty.us

This site is best viewed using Google Chrome, Internet Explorer 11, Mozilla Firefox or Safari.

mailto:tax@washoecounty.us
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http://www.nbmg.unr.edu/nesc/guidelines.htm
http://earthquakes.usgs.gov/regional/qfaults














































































DESIGN DRAINAGE AREA C C WATERSHED VELOCITY Tc INTENSITY (in/hr) PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) 25-YR. 100-YR. LENGTH (ft) (ft/sec) (min) 25-YR 100-YR 25-YR 100-YR

INDIVIDUAL AREAS - PROPOSED BASINS
A1 2.57 0.40 0.50 666 2 15.55 1.74 2.57 2.23 3.30
A2 15.53 0.40 0.50 1029 2 18.57 1.63 2.40 12.63 18.65

DETENTION POND --- --- --- --- --- --- --- --- -9.86 21.95
A3 2.04 0.40 0.50 443 2 13.69 1.85 2.73 1.89 2.79
A4 1.30 0.51 0.60 531 2 14.42 1.81 2.68 1.40 2.07

OUTFLOW               
((A1+A2)+DETENTION 
POND; FOR 25 YEAR 

ONLY)

S1 --- 5.00 21.95

SOUTH CORRIDOR TO 
36" RCP AT ~STA. "C" 

110+50 at S.R. FIRE ROAD
A5 2.72 0.50 0.59 1123 2 19.36 1.59 2.35 2.55 3.77

STA. "C" 107+75 TO 
PROP. MH 1 - TYPE 4 AT A6 0.58 0.72 0.79 330 2 12.75 1.93 2.84 0.87 1.29

SPRING RIDGE 
SUBDIVISION AT 36" RCP A7 57.80 0.65 0.78 1600 2 23.33 1.44 2.12 64.74 95.67

DRAINAGE CHANNEL 
ADJACENT TO PYRAMID 

HIGHWAY 
ACCELERATION LANE - 
STA. "C" 94+30 - STA. "C" 

105+00

A8 1.79 0.68 0.75 1012 2 5.00 2.77 4.09 3.71 5.48

SOUTH CORRIDOR 
(SOUTH & WEST SIDES 

OF SITE)

RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

Page 1 of 4



RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

B1 0.36 0.85 0.87 243 2 12.02 1.96 2.89 0.62 0.91

B2 0.21 0.40 0.50 188 2 11.56 2.00 2.95 0.21 0.31

B3 0.95 0.74 0.80 263 2 12.19 1.96 2.89 1.49 2.20

B4 0.57 0.80 0.86 210 2 11.75 2.00 2.95 0.97 1.43

TOTAL 2.09 3.29 4.86

SOUTH SITE DRIVE AND 
EASTERN PARKING AREA C 1.91 0.84 0.90 753 2 16.28 1.70 2.51 2.91 4.30

TOTAL 1.91 2.91 4.30

NORTHEAST CORNER OF 
EXISTING CHURCH  

BUILDING
D1 0.18 0.85 0.87 125 3 10.70 2.07 3.06 0.32 0.47

SKY BRIDGE AND SOUTH 
ARTERIAL AREAS D2 1.11 0.66 0.74 466 2 13.88 1.85 2.73 1.51 2.23

PROPOSED BUILDING D3 1.04 0.85 0.87 150 3 10.83 2.07 3.06 1.87 2.76
E. SIDE OF PROPOSED 

BUILDING D4 0.26 0.87 0.92 208 3 11.16 2.04 3.00 0.48 0.71

TOTAL 2.58 4.19 6.17

E1 0.74 0.59 0.67 507 2 14.22 1.81 2.68 0.89 1.32
E2 0.81 0.60 0.68 479 2 13.99 1.85 2.73 1.03 1.51
E3 0.94 0.58 0.66 263 2 12.19 1.96 2.89 1.23 1.81
E4 1.16 0.58 0.66 420 2 13.50 1.85 2.73 1.41 2.08
E5 1.02 0.84 0.89 252 3 11.40 2.04 3.00 1.86 2.74
E6 0.48 0.85 0.90 246 3 11.37 2.04 3.00 0.88 1.29

TOTAL 5.15 7.29 10.75

EAST ENTRANCE & 
BASINS ALONG PYRAMID 

HIGHWAY

SOUTHWEST PARKING 
AREA & EX. CHURCH 

BUILDING - SOUTH AND 
WEST OF CHURCH 

BUILDING
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

STA. "C" 114+05 ON 
PYRAMID HIGHWAY      

(Sum of:  B1-B4, C, D1-D2, 
1/2 D3, 3/4 D4, E1-E5)

S2 10.67 15.74 23.23

36" RCP UNDER S. 
EGRESS                

(Sum of:  S2 & A1-A4, 
Minus the Reduction - 25 

year only)

S3 32.11 24.03 50.04

36" RCP AT FIRE ROAD    
(Sum of:  S3+A5)  S4 34.83 26.59 53.81

36" RCP at MH-1 TIE-IN    
(Sum of:  S4+A6) S5 35.41 27.46 55.10

42" ADS Pipe in NDOT 
ROW                   

(Sum of:  S5+A7)
S6 93.21 92.20 150.77

OPEN CHANNEL FLOW 
AT DUAL 24" CULVERTS 

AT SPRING RIDGE DRIVE 
INTERSECTION (Sum of:  

S6+A8)

S7 95.00 95.92 156.26

Page 3 of 4



RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

F1 0.46 0.56 0.64 232 2 11.93 2.00 2.95 0.59 0.87

F2 0.75 0.53 0.61 245 2 12.04 1.96 2.89 0.91 1.34

F3 0.56 0.46 0.56 456 2 13.80 1.85 2.73 0.58 0.85

F4 0.21 0.88 0.93 370 3 12.06 1.96 2.89 0.39 0.57

F5 0.71 0.81 0.87 207 3 11.15 2.04 3.00 1.25 1.84

F6 0.70 0.85 0.90 268 3 11.49 2.04 3.00 1.29 1.90

F7 0.98 0.81 0.87 276 3 11.53 2.00 2.95 1.70 2.51

F8 0.67 0.75 0.81 465 3 12.58 1.93 2.84 1.05 1.55

TOTAL 5.04 7.75 11.43
24" RCP @ NDOT N. 
INGRESS ROADWAY  

(Sum of:  1/4 D4, 1/2 D3, 
E6, F1-F8)

N1 6.10 9.68 14.28

G1 1.49 0.40 0.50 736 2 16.13 1.70 2.51 1.27 1.87

G2 4.31 0.40 0.50 709 2 15.91 1.74 2.57 3.75 5.54

G3 1.26 0.48 0.57 359 2 12.99 1.93 2.84 1.40 2.06

G4 1.84 0.49 0.58 929 2 17.74 1.66 2.46 1.77 2.61

(Sum of G1-G4) N2 8.90 8.18 12.08

G5 0.46 0.70 0.77 270 2 12.25 1.96 2.89 0.69 1.02

G6 1.11 0.61 0.69 545 2 14.54 1.78 2.62 1.36 2.00

TOTAL G5+G6 1.57 2.05 3.02

36" CMP @ CROSSING 
ON PYRAMID HIGHWAY 

@ N. END               
(Sum of:  N1+N2+G5+G6)

N3 16.57 19.91 29.38

NDOT ROW - NORTH 
DECELERATION LANE

NORTH SLOPE, FUTURE 
NORTH WEST & NORTH 
EAST PARKING LOT & 

NORTH NDOT CORRIDOR

WEST & NORTH SIDE OF 
NORTH CORRIDOR
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

6 CROSS SECTION C-C:  STATION “C” 106+50 CHANNEL (UPSTREAM OF PROPOSED 36-INCH 

DIAMETER RCP AT MH-1) 

Flow line elevation at Station “C” 106+50 = 4549.48 

Existing elevation of center of travel lane adjacent to channel (feet) = 4551.00 

Estimated 25-year storm flow peak runoff (cfs) = 27.46 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4550.94 

Estimated 100-year storm flow peak runoff (cfs) = 55.10 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4551.14 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Normal Depth 1.53 ft

Discharge 27.46 ft³/s

Cross Section Image

X-Section for Cross Section "C-C" at Station "C" 106+50 - 25 year 

7/28/2015 11:33:24 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Discharge 27.46 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4551.00

0+06 4550.89

0+11 4550.81

0+13 4550.77

0+22 4550.60

0+25 4550.54

0+29 4549.41

0+31 4550.48

0+38 4554.95

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4551.00) (0+06, 4550.89) 0.013

(0+06, 4550.89) (0+11, 4550.81) 0.013

(0+11, 4550.81) (0+13, 4550.77) 0.013

(0+13, 4550.77) (0+22, 4550.60) 0.013

(0+22, 4550.60) (0+25, 4550.54) 0.013

(0+25, 4550.54) (0+29, 4549.41) 0.035

(0+29, 4549.41) (0+31, 4550.48) 0.069

(0+31, 4550.48) (0+38, 4554.95) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis

7/28/2015 11:35:19 AM
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Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.53 ft

Elevation Range 4549.41 to 4554.95 ft

Flow Area 10.22 ft²

Wetted Perimeter 28.97 ft

Hydraulic Radius 0.35 ft

Top Width 28.34 ft

Normal Depth 1.53 ft

Critical Depth 1.46 ft

Critical Slope 0.01638 ft/ft

Velocity 2.69 ft/s

Velocity Head 0.11 ft

Specific Energy 1.64 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.53 ft

Critical Depth 1.46 ft

Channel Slope 1.00000 %

Critical Slope 0.01638 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4550.94 feet

Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Normal Depth 1.66 ft

Discharge 55.10 ft³/s

Cross Section Image

X-Section for Cross Section "C-C" at Station "C" 106+50 - 100 year 

7/28/2015 11:36:25 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Discharge 55.10 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4551.00

0+06 4550.89

0+11 4550.81

0+13 4550.77

0+22 4550.60

0+25 4550.54

0+29 4549.48

0+31 4550.48

0+38 4554.95

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4551.00) (0+06, 4550.89) 0.013

(0+06, 4550.89) (0+11, 4550.81) 0.013

(0+11, 4550.81) (0+13, 4550.77) 0.013

(0+13, 4550.77) (0+22, 4550.60) 0.013

(0+22, 4550.60) (0+25, 4550.54) 0.013

(0+25, 4550.54) (0+29, 4549.48) 0.035

(0+29, 4549.48) (0+31, 4550.48) 0.069

(0+31, 4550.48) (0+38, 4554.95) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Report for Cross Section "C-C" at Station "C" 106+50 - 100 year 

7/28/2015 11:37:18 AM
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Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.66 ft

Elevation Range 4549.48 to 4554.95 ft

Flow Area 16.12 ft²

Wetted Perimeter 32.57 ft

Hydraulic Radius 0.49 ft

Top Width 31.80 ft

Normal Depth 1.66 ft

Critical Depth 1.60 ft

Critical Slope 0.01443 ft/ft

Velocity 3.42 ft/s

Velocity Head 0.18 ft

Specific Energy 1.84 ft

Froude Number 0.85

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.66 ft

Critical Depth 1.60 ft

Channel Slope 1.00000 %

Critical Slope 0.01443 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4551.14 feet

Report for Cross Section "C-C" at Station "C" 106+50 - 100 year 
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

8 CROSS SECTION D-D:  STATION “C” 101+52 - CHANNEL ADJACENT TO PYRAMID HIGHWAY 

ACCELERATION LANE 

Flow line elevation at Station “C” 101+52 = 4542.45 

Existing elevation of center of travel lane adjacent to channel (feet) = 4543.99 

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4543.52 

Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4543.61 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 1.07 ft

Discharge 3.71 ft³/s

Cross Section Image

X-Section for Cross Section "D-D" at Station "C" 101+52 - 25 year 

7/27/2015 2:42:56 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 3.71 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4543.99

0+06 4543.87

0+11 4543.77

0+13 4543.73

0+17 4543.64

0+20 4543.58

0+27 4543.45

0+29 4542.45

0+31 4543.45

0+36 4546.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4543.99) (0+06, 4543.87) 0.013

(0+06, 4543.87) (0+11, 4543.77) 0.013

(0+11, 4543.77) (0+13, 4543.73) 0.013

(0+13, 4543.73) (0+17, 4543.64) 0.013

(0+17, 4543.64) (0+20, 4543.58) 0.013

(0+20, 4543.58) (0+27, 4543.45) 0.035

(0+27, 4543.45) (0+29, 4542.45) 0.069

(0+29, 4542.45) (0+31, 4543.45) 0.069

(0+31, 4543.45) (0+36, 4546.73) 0.069

Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

7/27/2015 2:46:12 PM
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.07 ft

Elevation Range 4542.45 to 4546.73 ft

Flow Area 2.41 ft²

Wetted Perimeter 8.52 ft

Hydraulic Radius 0.28 ft

Top Width 8.02 ft

Normal Depth 1.07 ft

Critical Depth 0.73 ft

Critical Slope 0.07393 ft/ft

Velocity 1.54 ft/s

Velocity Head 0.04 ft

Specific Energy 1.11 ft

Froude Number 0.49

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.07 ft

Critical Depth 0.73 ft

Channel Slope 1.80000 %

Critical Slope 0.07393 ft/ft

Messages

Notes

Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis
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Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis
Messages

Calculated Water Surface Elevation in Channel:  4543.52 feet
Time of concentration considered = 5 minutes
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 1.16 ft

Discharge 5.48 ft³/s

Cross Section Image

X-Section for Cross Section "D-D" at Station "C" 101+52 - 100 year 

7/27/2015 2:46:57 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 5.48 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4543.99

0+06 4543.87

0+11 4543.77

0+13 4543.73

0+17 4543.64

0+20 4543.58

0+27 4543.45

0+29 4542.45

0+31 4543.45

0+36 4546.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4543.99) (0+06, 4543.87) 0.013

(0+06, 4543.87) (0+11, 4543.77) 0.013

(0+11, 4543.77) (0+13, 4543.73) 0.013

(0+13, 4543.73) (0+17, 4543.64) 0.013

(0+17, 4543.64) (0+20, 4543.58) 0.013

(0+20, 4543.58) (0+27, 4543.45) 0.035

(0+27, 4543.45) (0+29, 4542.45) 0.069

(0+29, 4542.45) (0+31, 4543.45) 0.069

(0+31, 4543.45) (0+36, 4546.73) 0.069

Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 

7/27/2015 2:48:56 PM
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.16 ft

Elevation Range 4542.45 to 4546.73 ft

Flow Area 3.37 ft²

Wetted Perimeter 13.60 ft

Hydraulic Radius 0.25 ft

Top Width 13.08 ft

Normal Depth 1.16 ft

Critical Depth 0.86 ft

Critical Slope 0.05261 ft/ft

Velocity 1.63 ft/s

Velocity Head 0.04 ft

Specific Energy 1.20 ft

Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.16 ft

Critical Depth 0.86 ft

Channel Slope 1.80000 %

Critical Slope 0.05261 ft/ft

Messages

Notes

Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 
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Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 
Messages

Calculated Water Surface Elevation in Channel:  4543.61 feet
Time of concentration considered = 5 minutes
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

9 CROSS SECTION E-E:  STATION “C” 97+68 - CHANNEL ADJACENT TO PYRAMID HIGHWAY 

ACCELERATION LANE 

Flow line elevation at Station “C” 97+68 = 4534.82 

Existing elevation of center of travel lane adjacent to channel (feet) = 4536.47 

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4535.68 

Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4535.81 

 

 

 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.86 ft

Discharge 3.71 ft³/s

Cross Section Image

X-Section for Cross Section "E-E" at Station "C" 97+68 - 25 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 3.71 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4536.47

0+06 4536.36

0+14 4536.08

0+27 4535.82

0+30 4534.82

0+33 4535.82

0+42 4538.82

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4536.47) (0+06, 4536.36) 0.013

(0+06, 4536.36) (0+14, 4536.08) 0.013

(0+14, 4536.08) (0+27, 4535.82) 0.035

(0+27, 4535.82) (0+30, 4534.82) 0.069

(0+30, 4534.82) (0+33, 4535.82) 0.069

(0+33, 4535.82) (0+42, 4538.82) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.86 ft

Report for Cross Section "E-E" at Station "C" 97+68 - 25 year analysis
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Results

Elevation Range 4534.82 to 4538.82 ft

Flow Area 2.22 ft²

Wetted Perimeter 5.43 ft

Hydraulic Radius 0.41 ft

Top Width 5.16 ft

Normal Depth 0.86 ft

Critical Depth 0.62 ft

Critical Slope 0.10969 ft/ft

Velocity 1.67 ft/s

Velocity Head 0.04 ft

Specific Energy 0.90 ft

Froude Number 0.45

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.86 ft

Critical Depth 0.62 ft

Channel Slope 2.00000 %

Critical Slope 0.10969 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4535.68 feet
Time of concentration considered = 5 minutes

Report for Cross Section "E-E" at Station "C" 97+68 - 25 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.99 ft

Discharge 5.48 ft³/s

Cross Section Image

X-Section for Cross Section "E-E" at Station "C" 97+68 - 100 year 

7/27/2015 3:06:23 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 5.48 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4536.47

0+06 4536.36

0+14 4536.08

0+27 4535.82

0+30 4534.82

0+33 4535.82

0+42 4538.82

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4536.47) (0+06, 4536.36) 0.013

(0+06, 4536.36) (0+14, 4536.08) 0.013

(0+14, 4536.08) (0+27, 4535.82) 0.035

(0+27, 4535.82) (0+30, 4534.82) 0.069

(0+30, 4534.82) (0+33, 4535.82) 0.069

(0+33, 4535.82) (0+42, 4538.82) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.99 ft

Report for Cross Section "E-E" at Station "C" 97+68 - 100 year analysis
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Results

Elevation Range 4534.82 to 4538.82 ft

Flow Area 2.97 ft²

Wetted Perimeter 6.29 ft

Hydraulic Radius 0.47 ft

Top Width 5.97 ft

Normal Depth 0.99 ft

Critical Depth 0.73 ft

Critical Slope 0.10414 ft/ft

Velocity 1.85 ft/s

Velocity Head 0.05 ft

Specific Energy 1.05 ft

Froude Number 0.46

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.99 ft

Critical Depth 0.73 ft

Channel Slope 2.00000 %

Critical Slope 0.10414 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4535.81 feet
Time of concentration considered = 5 minutes

Report for Cross Section "E-E" at Station "C" 97+68 - 100 year analysis
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INTRODUCTION 

This report presents the storm water drainage plan for the proposed site improvements at the Summit 

Christian Church (SCC), located at 7075 Pyramid Highway, Sparks, NV  89436 in Washoe County, Nevada 

(APN No. 083-730-08).  The project is located on the west side of Pyramid Highway at Golden View Drive, 

approximately 2.5 miles north of McCarran Boulevard (Ref. Figure 1, Vicinity Map, Appendix A).  The 36-

acre site has been partially developed in the initial phases of construction, consisting of a 35,000 square 

foot interim sanctuary building with associated parking and walkways, a primary access road from Pyramid 

Highway, and a fire department access/site access road.  The purpose of this study is to compare the 

existing generated 5-year, 25-year, and 100-year flows to the proposed increased site development to 

mitigate any increase in flows for the 5-year, 25-year, and 100-year storms per Washoe County and NDOT 

requirements. 

 

 
SITE DESCRIPTION  

The 36-acre site is located in Section 16, Township 20 North, Range 20 East, MDM.  The property is 

bordered by Pyramid Highway on the east and by undeveloped land on the south, west, and north sides.  

The site has been partially developed with access roads, parking areas, and a 35,000-square-foot building.  

The undeveloped portion of the site has a moderate eastward slope of approximately 10 percent and 

increases to over 30 percent in some areas.  A majority of the developable area of the parcel to be 

constructed is sparsely vegetated and the topography is relatively flat with slopes ranging from 0% to 2%.  

The site has been rough graded as part of the future anticipated construction of a future new building 

expansion with additional parking, and a fire department access/site access road was installed on the north 

boundary of the site.  According to the geotechnical investigation prepared by Black Eagle Consulting (June 

19, 2014), native soils consist primarily of highly expansive clays underlain by clayey sands and gravels.  

Vegetation consists of grasses and sparse sagebrush. 

 

 

PROJECT DESCRIPTION 

 

The initial construction of the Summit Christian Church site consisted of a 35,000 square foot interim 

sanctuary building with associated parking and walkways, rough grading for future expansion and 

temporary site detention, as well as construction of a fire department access/site access roads on the north 

boundary of the site from Pyramid Highway.  The next phase of construction augments the 35,000 square 

foot interim sanctuary building with improved roadway site vehicular circulation and access, on-site grading, 

and upgraded on- and off-site drainage piping and hydrological improvements that include NDOT’s Right-
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of-Way.  Reconstruction of the existing parking lot area on the south and southeast will include parking 

space and landscaping improvements and include additional walkways.  A portion of the northern half of 

the site will be graded for future development of a proposed building addition and increased parking.  

Remaining areas of the property to the south, west and north of the site will remain undeveloped due to the 

steep existing grades.  The proposed Phase 3 improvements, the proposed future development of the new 

building addition, and increased additional paved parking areas on-site are included in the hydrological 

analysis and design of this phase of construction. 

 

With the increased number of church members, modifications to the site vehicular circulation system are 

needed.  The proposed modifications of the vehicular circulation system include: 

 

 A deceleration lane is to be constructed in the south bound lane of Pyramid Highway and will enter 

the site at the existing fire department access/site access road on the north end of the property.  

The deceleration lane will begin approximately 750 feet to the north of the start of the radius of the 

entrance.  The lane will continue west onto the site at the north end from the east property line and 

continue as a site ingress at a slope of approximately 9.0% up to the proposed parking lot area.  

The deceleration lane has been designed to meet NDOT’s standards when constructed. 

 An on-site loop road will continue around the west perimeter of the property, continuing from the 

proposed north ingress road and continue over to the south end of the site, creating a large “loop” 

to access the south parking lot.  Grading of a majority of the loop road will remain as it is in existing 

condition, specifically west of the existing building, with removal of parking spaces for improved 

and safer vehicular travel. 

 From the on-site loop road, patrons will be able to leave the site at the south end from a proposed 

site egress, consisting of slopes ranging from approximately 3.0% to 10.0% at the southeast corner 

of the property.  The egress will route traffic out of the site to a south bound acceleration lane for 

vehicles to merge onto Pyramid Highway.  The acceleration lane has been designed to meet 

NDOT’s standards when constructed.  The acceleration lane will allow vehicles to travel 

approximately 900 feet before reaching a 300 foot roadway section taper to merge into traffic on 

Pyramid Highway.  A 42-inch diameter ADS N-12 WT IB pipe is proposed to be installed along the 

west side of Pyramid Highway to intercept the proposed site improvement storm water runoff flows 

and runoff from the Spring Ridge Subdivision to the west of Pyramid Highway.  A drainage 

swale/channel has been incorporated into the full acceleration lane design for the tie-in to the 

western slope to intercept flows off of Pyramid Highway and divert storm water flows from Pyramid 

Highway into the existing public drainage system downstream at existing dual 24-inch culverts at 

Spring Ridge Drive.  The proposed 42-inch diameter ADS N-12 WT IB pipe begins at the 
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termination of an existing 36-inch culvert from the Spring Ridge Subdivision until it reaches a 

proposed outlet structure that will drain into the existing 24” dual RCP and CMP culverts, where it 

will divert the storm water flows collected into the existing public drainage system. 

 

FLOOD ZONE 

 

According to FIRM Index Map # 32031C3051G dated March 16th, 2009; Panel 3015G, the proposed 

project lies within Zone X unshaded, indicating areas determined by FEMA to be outside the limits of the 

500-year flood plain (Ref. FIRM Map, Appendix B).  Flood zones were previously located with reference to 

the FEMA Flood Insurance Rate Map, Panels 3003 and 3005, dated September 30, 1994 in CFA’s Master 

Drainage Report for the initial site development and construction dated July, 2003. (Ref. Master Drainage 

Report for Summit Christian Church, Appendix C). 

 

 

EXISTING DRAINAGE SYSTEM 

 

Off-site Drainage: 

 

The existing drainage system, constructed in the initial phases of the project, consists of curb and gutter, 

storm drain catch basins, a detention pond located in the southwest corner of the site, graded and rip-

rapped drainage swales, and a storm drain system.  CFA generated a Master Drainage Report for the initial 

site development and construction dated July, 2003. (Ref. Master Drainage Report for Summit Christian 

Church, Appendix C). 

 

Off-site flows from the slopes west of the project site develop storm water runoff event flows that have 

previously been included in the currently established drainage system.  A summary of the peak flows 

leaving the site in existing conditions is as follows: 

 
Table 1 - Drainage Summary 

 
 Basin  Event  Existing (cfs) 

 A  25 year   24 

 A  100 year   41 

 B  25 year   34 

 B  100 year   68 
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Basin A drains toward the south and Basin B to the north along Pyramid Highway  (Ref. Master Drainage 

Report for Summit Christian Church, Appendix C, for Master Hydrology Map Basin Areas).  A detention 

pond was constructed at the southwest corner of the site to intercept some of these off-site flows.  A two-

stage outlet structure controls the outflow so that, when the flows reach Pyramid Highway, overall 

increases are substantially mitigated in the 25-year storm..  The pond is designed to perform as follows: 

 

Table 2 - Pond Performance Summary 

 

 Event Inflow (cfs) Outflow (cfs) Max Stage (ft) 

 25 year 11 5 4604.2 

 100 year 23 23 4605.1 

 

Graded rip-rapped intercept swales at the highest point of the cut slopes were constructed along the west 

side of the developed site.  The swales were installed along the north and south sides of the fire 

department access/site access road to mitigate storm water runoff flows from the west and to discharge 

them into the natural drainages for infiltration to the north and into the detention pond on the south side of 

the site.  The rip-rapped intercept swales have been designed for the 25-year and 100-year design storms 

using the Rational Method. 

 

Any off-site flows not intercepted by the drainage swales or detention basin sheet flow to existing drainage 

channels that exist along the property line along the west side of Pyramid Highway.  Most of the drainage 

channel area south of the project site appears to not have been maintained for a period of time and 

currently demonstrates problems in transporting storm water runoff downstream. 

 

On-site Drainage: 

 

The existing storm drain system from the on-site flows divert to existing on-site curb inlets, storm drains, 

and storm drain infrastructure, which have been sized for the 5-year storm event flows.  The storm water 

runoff discharges into drainage channels along the west side of Pyramid Highway along the east property 

line.  Existing drainage channels along the west side of Pyramid Highway that front the property line 

currently divert storm water runoff to existing downstream public storm water infrastructure. 
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PROPOSED DRAINAGE SYSTEM 

 

With the previously described site improvements, construction of Phase 3 of this project will generate a 

proposed on-site drainage system consisting of modification of existing curb and gutter in improved parking 

areas, installation of new curb and gutter, storm drain piping, redirected and regraded rip-rapped intercept 

swales, and new landscaped areas throughout the site. 

 

On-site Drainage: 

 

The on-site drainage for the site improvements will sheet flow away from the existing building, sheet flow 

over the existing and proposed reconstructed parking areas at moderate slopes of 1.5% - 5.1%, and travel 

to curb and gutter sections, where the flow will be diverted into the proposed on-site storm drain 

infrastructure system, where flow will be transported downstream into the public storm water infrastructure, 

via designed pipe systems or rip-rap intercept swales.  In some areas, on-site drainage will sheet flow over 

the paved surfaces and into on-site natural drainage swales where the flows will then be infiltrated into the 

existing vegetation.  Some on-site drainage is anticipated to travel off-site to the existing NDOT right-of 

way.  Also, on-site landscaping islands throughout the parking areas and landscaping throughout the site 

will help intercept and infiltrate any storm water runoff flows on site.  The proposed on-site flows diverting to 

existing on-site curb inlets, storm drains, and the storm drain infrastructure, were sized for the 5-year storm 

event using the Rational Method. 

 

Off-site Drainage: 

 

North Ingress/Deceleration Lane 

 

A proposed north deceleration lane has been designed to carry traffic off of Pyramid Highway into the 

church site.  The existing fire road and 24-inch reinforced concrete pipe culvert under the fire road will be 

removed.  With this design; however, it is anticipated that off-site storm water runoff flows that divert to the 

north will be intercepted in a similar manner as the existing conditions.  Some on-site storm water runoff 

flows are anticipated to travel to on-site graded rip-rapped intercept swales at the highest point of the cut 

slopes along the west side of the developed site and discharge into the natural drainage channels where 

they will be infiltrated into the existing vegetation.  Any on-site and off-site peak runoff flows that reach the 

NDOT right-of-way, will be intercepted through drainage swales and a proposed culvert, and be carried to 

the public storm water infrastructure system.  A proposed 24-inch diameter reinforced concrete pipe will be 

installed under the proposed north deceleration lane to divert storm water runoff off-site flows from the 

north side of the site to the downstream public storm drain infrastructure system.  Any regraded and/or 
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reconstructed rip rapped intercept swales were designed for the 25-year and 100-year design storms using 

the Rational Method.  Calculations of the off-site drainage peak runoff flows are included in Appendix E.  A 

summary of the storm water runoff flow elevations was generated and is provided in Appendix H.  Culvert 

and channel analysis using the proposed 25-year and 100-year peak runoff flows was conducted using 

Flow Master and Culvert Pro software.  Analysis reports are included in Appendix H. 

 

South Egress/Acceleration Lane 

 

With the installation of the south acceleration lane on Pyramid Highway, a drainage swale, several 

proposed culverts, and a 42-inch diameter ADS N-12 WT IB pipe are proposed to be installed along the 

west side of Pyramid Highway.  The 42-inch storm drain has been designed downstream (south) from the 

site along the west side of Pyramid Highway to intercept any additional proposed site improvement storm 

water runoff flows, as well as, any existing storm water runoff from the Spring Ridge Subdivision to the west 

of Pyramid Highway (Ref. Hydrology Analysis & Report, Prepared for Spring Ridge Subdivision, by 

Mountain West Engineering, dated May, 1993, and Amended Washoe County Engineering Hydrology 

Reports by Mountain West Engineering, dated August 23, 1993 and November 19, 1993, respectively, 

Appendix D).  The 42-inch diameter ADS N-12 WT IB pipe was designed to carry a 25-year storm water 

runoff event using the Rational Method with over 40 percent of full pipe capacity remaining.  The 42-inch 

diameter ADS N-12 WT IB pipe design will also carry a 100-year storm water runoff event, using the 

Rational Method, with 15 percent of full pipe capacity remaining. 

 

For the proposed acceleration lane, three (3) proposed culverts and a drainage swale/channel has been 

incorporated into the design to tie-in to the western slope.  The three (3) culverts consist of: 

 

 A 36-inch diameter reinforced concrete pipe under the south egress acceleration lane. 

 An upgraded 36-inch diameter reinforced concrete pipe at the Spring Ridge Fire Road to replace 

an existing 18-inch reinforced concrete pipe. 

 A 36-inch diameter reinforced concrete pipe at the tie-in to the proposed manhole (MH-1, Type 4) 

structure at Station “A” 16+00.01.  This system will connect to the proposed 42-inch diameter ADS 

N-12 WT IB pipe to carry upstream flows which outlet into an open channel upstream of the dual 

24-inch RCP & CMP culverts at the Spring Ridge Drive intersection. 

 

The drainage swale has been developed to carry the 25 year minimum design storm runoff return 

frequency with the limitation of allowing submergence of ½ of the adjacent main travel lane (Lane #2), per 

NDOT requirements.  Several analyses along the roadway from various selected locations were conducted 

of the channel designed using the computer program Flow Master to determine if the channel could carry 
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the 25 year storm event flows and meet NDOT’s requirements.  Each culvert was analyzed for capacity and 

upstream headwater elevations using CulvertPro software.  Upon analysis of these locations and reviewing 

the proposed and existing grades of the ditch and the roadway sections, it was found that the spread of the 

storm flows in certain locations will submerge ½ of the adjacent travel lane, but will not exceed this 

limitation.  Calculations of flow rates used assume upstream flows are not diverted through the two existing 

18-inch culverts that cross Pyramid Highway along this path.  This assumption was made due to the recent 

observation of downstream capacity limitations caused by a downsizing to a 12-inch storm drain line on the 

east side of Pyramid Highway in this vicinity.  Although some drainage through these two existing 18-inch 

culverts will occur, we have assumed that during 25-year or larger storm events, no drainage will occur 

through these 18-inch culverts.  A summary, along with calculations of the channel and culvert capacities 

using Flow Master and CulvertPro are provided in Appendix H. 

 

HYDROLOGY 
 

The proposed Phase 3 improvements, as well as, the proposed future development of the new building 

addition and increased additional paved parking areas on-site have been taken into consideration and 

included in the hydrological analysis and design.  Peak flows for the on-site watersheds were estimated for 

the 25-year and 100-year design storm water runoff events using the Rational Method (Ref. Rational 

Method Hydrology Proposed Sub-Basin Calculations, Appendix E).  The proposed on-site surface drainage 

system, as well as, the off-site drainage systems and storm drain infrastructure within NDOT Right-of-Ways 

were designed for the 25-year runoff event (Ref. Rational Method Hydrology Proposed Sub-Basin 

Calculations, Appendix E, Flow Master Proposed Storm Drain Pipe Design & Channel Flow Calculations for 

On-Site Storm Flows, Appendix F, and Flow Master Proposed Storm Drain Pipe Design & Channel Flow 

Calculations for Storm Flows Contributing to NDOT Right-of-Way, Appendix H).  Proposed drainage areas 

were broken into sub-basins for reference and ease of calculations (Ref. Proposed Hydrology Basin Site 

Plans – Southern Half of Site & Northern Half of Site, Appendix G).  Reconstruction of the rip-rapped 

intercept swales were sized for the 100-year storm event.  The C-values for the site vary from area to area 

with respect to development.  The C-values increase as the site is developed with impermeable surfaces 

(i.e., roof of the new church building in future phase, pavement for the additional parking lot area in future 

phase, etc.). 

 

The increase in storm water runoff flows compared to the existing site conditions is negligible.  Storm drain 

piping removed and replaced due to site improvements was sized in accordance with the 25-year storm 

water runoff events.  It was found that when piping was replaced, the same kind and size of pipe were 

adequate to service possible storm water flow events.  Future site improvements to the site were included 
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in the design and analysis of the proposed storm drain infrastructure system, both on-site and for the NDOT 

right-of-way, and the proposed pipe designs were found adequate for the 25-year storm event. 

 

 

RATIONAL METHOD 

 

The Rational Method is used to estimate the peak runoff resulting from a rain storm of given intensity and 

frequency falling on a specific watershed.  The peak flow is expressed as: 

 

 Q =  C i A 

 

where Q =  Peak rate of runoff, cubic feet per second 

 C =  Runoff coefficient 

  i =  Average rainfall intensity, inches per hour 

 A =  Watershed area, acres 

 
Washoe County allows the use of the Rational Method for drainage basins that are not complex and have 

small drainage areas that are 100 acres or less.  Runoff computations are made using criteria provided by 

the Truckee Meadows Regional Drainage Manual, dated April 30, 2009.  Runoff coefficients were 

determined from Table 701 in the Truckee Meadows Regional Drainage Manual.  Rainfall intensities were 

determined from the rainfall intensity-duration-frequency (IDF) curves from NOAA ATLAS 14, Volume 1 
(2006).  The initial time of concentration, Tc(1), is calculated by the formula: 

  

Tc(1)  =  10  or  
L

60 x V  (whichever is greater)  

 
where  Tc(1)  =  Initial time of concentration, minutes 

 L  =  Length from uppermost point of watershed to design point, feet 

 V  =  Channel or overland velocity, feet per second 

 

The initial time of concentration models build-up and sheet flow conditions in the uppermost part of the 

watershed.  Except for very small impervious watersheds, the minimum build-up time of 10 minutes is 

assumed.  Therefore, for the first design point, the time of concentration is determined by adding travel time 

to the build-up time as follows: 
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Tc(1) =  10  +  
L

60 x V   

 

The time of concentration at successive points downstream is calculated by adding total travel time to the 

initial build-up time: 

 

 Tc(n) =  10  +  ∑ 
L

60 x V   

 
where Tc(n)  =  Time of concentration at design point, minutes 

 ∑ 
L

60 x V   =  Total travel time to design point, minutes 

 L  =  Length of flow path between design points, feet 

 V  =  Velocity, feet per second 

 

Velocities used are 2 - 3 fps for surface flow and 3 - 5 fps for channel and conduit flow. 

 

Rational Method calculations are performed using a spreadsheet containing the appropriate IDF curves and 

routing parameters.  The peak flow for each drainage area is determined based on the runoff coefficient, 

initial time of concentration, and area (Ref. Rational Method Hydrology Proposed Sub-Basin Calculations, 

Appendix E).  
 
 
CONCLUSION 
 

The site can be developed as planned with respect to storm water drainage without adverse impact to 

adjacent or downstream properties, in the assumption that the NDOT capacities downstream of our site on 

both the north and south ends are adequate.  On the north end, on-site and off-site flows accumulate at an 

existing 36-inch culvert crossing Pyramid Highway.  We have been unable to verify through field survey and 

through requests for as-builts from NDOT and Washoe County, and neither have produced a definitive 

layout of the final outlet point for this 36-inch culvert.  In discussions with Brian Matthews (NDOT 

Headquarters), it has been agreed that for the purposes of our site development, it is fair to assume this 36-

inch culvert has the capacity of a typical 36-inch reinforced concrete pipe with minimal slope and flared-end 

entry losses.  In this scenario, all standards are met and the adjacent travel lane is not submerged. 

 

Additionally, on the south end of our site (as discussed in the South Egress/Acceleration Lane Section 

above), we have observed limitations in the downstream capacity of the two existing 18-inch culverts 

crossing Pyramid Highway, south of the Golden View Drive intersection.  Therefore, we have designed our 
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system of culverts and roadside ditches to carry the peak flows of the 25-year storm event, while 

submerging ½ of the adjacent travel lane or less.  In our analysis, it should be noted that we do submerge 

our proposed acceleration lane on the south of the project.  Since the acceleration lane only serves the 

Summit Church site, it was discussed with NDOT hydraulics that the design will allow mainline travel lane 

(Lane #2) submergence of ½ the lane. 

 

Lastly, at the outlet of our proposed 42-inch pipe, all flows converge and enter the existing dual 24-inch 

culverts at the Spring Ridge Drive intersection.  After culvert analysis at this point, we estimate that flows 

will spill over Spring Ridge Drive during the 25-year event in both the existing and proposed conditions.  

This has been identified as an existing downstream capacity limitation within the NDOT storm drainage 

infrastructure.  At this point, at the Spring Ridge Drive intersection, there will be submergence of lanes 

beyond the ½ lane target during the 25-year event. 
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INTRODUCTION 

 
This report presents a master drainage plan for the 36-acre Summit Christian Church site in 
Washoe County, Nevada.  The project is located on the west side of Pyramid Highway at Golden 
View Drive, approximately 2.5 miles north of McCarran Boulevard.  The initial phase of the 
project has already been constructed, including a 20,000 square foot interim sanctuary building 
with associated parking and walkways, as well as the primary access road from Pyramid 
Highway.  Temporary detention has been provided in the overflow parking area north of the 
entrance road.  The purpose of this study is to generate 5-year and 100-year flows for the 
proposed development, and to size a permanent detention facility to mitigate increased flows in 
the 25-year and 100-year storms per NDOT requirements.  Curb inlets and storm drains along 
access roads are sized for the 5-year flows. 
 
PROJECT DESCRIPTION 

 
The initial phase of the proposed Summit Christian Church consists of a 20,000 square foot 
interim sanctuary building, to be augmented by a 40,000 square foot permanent sanctuary and a 
classroom/administration building to the north, and pre-school classrooms and a family life 
center to the south.  The buildings will be served by paved parking areas, access drives, and 
walkways.  A significant portion (more than 50%) of the property will remain undeveloped due 
to the steep existing grades.  See Plate 1 - Vicinity Map. 
 
SITE DESCRIPTION 

 
The 36-acre site is located in Section 16, Township 20 North, Range 20 East, MDM. The 
property is bordered by Pyramid Highway on the east and by undeveloped land on the south, 
west, and north sides.  The site has been partially developed with access roads, parking areas, 
and a 20,000-square-foot building.  The undeveloped site has a moderate eastward slope of 
approximately 10 to over 30 percent.  According to the geotechnical investigation prepared by 
Black Eagle Consulting  (November 2000), native soils consist primarily of highly expansive 
clays underlain by clayey sands and gravels.  Vegetation consists of grasses and sparse 
sagebrush. 
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FLOOD ZONE 

 
The proposed project lies in an unshaded Zone X, indicating areas determined by FEMA to be 
outside the limits of the 500-year flood plain.  Flood zones were located with reference to the 
FEMA Flood Insurance Rate Map, Panels 3003 and 3005, dated 30 September 1994. 
See Plate 2 – Flood Zone Map. 
 
EXISTING DRAINAGE SYSTEM 

 
The existing drainage system consists of curb and gutter, catch basins, and a storm drain system 
constructed with the initial phase of the project.  The storm drain system discharges to Pyramid 
Highway.  The storm drain system has been stubbed past the initial improvements.  At the time 
of our site visit, no graded drainage swales were evident above the cut slopes or along the tank 
access road.  It appears that off-site flows will sheet flow across the property.  Temporary 
detention is provided in the graded area north of the entrance road. 
 
Off-site drainage basins A and B were developed by Nimbus (September 2001) (Ref. Figure 2) 
and were modified by CFA to conform to the present site plan.  Times of concentration were 
recalculated.  Nimbus performed a hydrologic analysis using HEC-1 to demonstrate that 
increased flows were substantially mitigated in the 100-year storm and partially mitigated in the 
25-year storm. 
 

PROPOSED DRAINAGE SYSTEM 
 
The proposed drainage system consists of curb and gutter, catch basins, and a storm drain system 
designed for the 5-year storm, and ditches sized for the 100-year storm.  The construction plans 
for the current phase include ditches not constructed with the initial phase, including intercept 
ditches at tops of cut slopes.  These intercept ditches discharge into the natural drainages on the 
north and south sides of the site. 
 
A detention pond is proposed at the southwest corner of the site to intercept some of the off-site 
flows.  A two-stage outlet structure will control the outflow so that, when the flows reach 
Pyramid Highway, overall increases are substantially mitigated in the 100-year storm and 
partially mitigated in the 25-year storm in conformance with the present conditions.  The pond is 
designed to perform as follows: 
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Table 1 - Pond Performance Summary 
 

 Event Inflow (cfs) Outflow (cfs) Max Stage (ft) 
 25 year 11 5 4604.2 
 100 year 23 23 4605.1 
 
 
A summary of the peak flows leaving the site in existing and proposed conditions is as follows: 
 

Table 2 - Drainage Summary 
 

 Basin Event Existing (cfs) Proposed (cfs) Change (cfs) 
 A 25 year 19 24 +5 
 A 100 year 39 41 +2 
 B 25 year 34 34 0 
 B 100 year 69 68 -1 
 
Basin A drains toward the south and Basin B to the north along Pyramid Highway.  The site is 
located at a local high point in the road.  The existing condition is pre-project (historic) and the 
proposed condition is post-project, full buildout, with detention.  The 5 cfs increase in the 25-
year storm in Basin A, a 26% increase, is comparable to the 31% increase in this basin as per the 
Nimbus study. 
 
HYDROLOGY 

 

Major drainage basins, including off-site basins A and B and the proposed detention pond, were 
analyzed using HEC-1.  The computations are presented in Appendix B.  Times of concentration 
and runoff coefficients were calculated using methods given in the Washoe County Hydrologic 
Criteria and Drainage Design Manual (December 1996).  Muskingum-Cunge routing parameters 
were estimated based on professional opinions of slope and ground cover. 
 
The on-site drainage system including individual catch basin flows was analyzed using the 
Rational Method as adopted by Washoe County.  The tributary drainage basins were determined 
to be in Zone I.  Rational Method calculations are performed using a spreadsheet containing the 
appropriate IDF curves and routing parameters.  Hydrologic tabling is done in two parts.  In Part 
A, the peak flow for each drainage area is determined based on the runoff coefficient, initial time 



Summit Christian Church 
Master Drainage Report  

4 

of concentration, and area.  These flows are used to locate and size the drainage inlets.  In Part B, 
flows are accumulated starting with the initial subarea and proceeding downstream.  At each 
design point travel time is added and the peak flow is computed using the average runoff 
coefficient, the time of concentration at that point, and the total tributary area.  These cumulative 
flows are used in the design of interceptor channels and storm drains where applicable. 
 
REFERENCES 

 

Nimbus Engineers, Conceptual Drainage Report, Summit Christian Church, Washoe County, 
Nevada, September 2001. 

 
Black Eagle Consulting, Geotechnical Investigation, Summit Christian Church, Spanish Springs 

Valley, November 2000. 
 
Washoe County, Washoe County Hydrologic Criteria and Drainage Design Manual (Final Draft 

Report), December 1996. 
 
CONCLUSIONS 

 
1. Summit Christian Church can be developed as planned without adverse impact to 

neighboring or downstream properties. 
 
2. The proposed detention storage reduces peak flows in the 25 and 100-year storm events. 
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A P P E N D I X   A  
 

RATIONAL METHOD CALCULATIONS 
 HEC-1 DATA SUMMARY 

 



DEVELOPMENT
CALCULATED BY DATE

A 0.67 33.6 N 300 23.0 4.7 1700 21.0 4.6 6.2 10.9 2000 21.1 10.9 0.18
B 0.67 97.8 N 300 10.0 6.2 3900 12.0 3.5 18.8 25.0 4200 33.3 25.0 0.42

A1 0.67 11.7 N 300 23.0 4.7 1000 20.0 4.5 3.7 8.4 1300 17.2 10.0 0.17
A2 0.67 5.1 N 300 20.0 4.9 850 18.0 4.2 3.3 8.3 1150 16.4 10.0 0.17
A3 0.67 1.0 N 100 33.0 2.4 470 0.8 0.9 8.8 11.2 570 13.2 11.2 0.19
A4 0.67 2.2 N 280 21.0 4.7 200 10.0 3.2 1.1 5.7 480 12.7 10.0 0.17
A5 0.67 1.1 N 280 16.0 5.1 560 9.0 3.0 3.1 8.3 840 14.7 10.0 0.17
B1 0.67 1.5 N 300 15.0 5.4 500 11.0 3.3 2.5 7.9 800 14.4 10.0 0.17
B2 0.64 89.1 N 300 10.0 6.7 3900 12.0 3.5 18.8 25.4 4200 33.3 25.4 0.42

CDE 0.87 5.2 Y 40 2.0 2.1 1300 4.0 4.1 5.3 7.4 1340 17.4 7.4 0.12
F 0.89 1.1 Y 260 4.0 3.8 0 0.0 0.0 0.0 3.8 260 11.4 5.0 0.08
G 0.75 2.5 Y 20 3.0 2.0 540 6.0 5.0 1.8 3.8 560 13.1 5.0 0.08
H 0.89 1.6 Y 350 7.0 3.7 0 0.0 0.0 0.0 3.7 350 11.9 5.0 0.08
I 0.75 1.4 Y 110 27.0 2.2 360 0.5 1.4 4.2 6.4 470 12.6 6.4 0.11
J 0.87 3.1 Y 100 33.0 1.3 720 3.0 3.5 3.4 4.7 820 14.6 5.0 0.08
K 0.89 2.2 Y 330 4.0 4.3 0 0.0 0.0 0.0 4.3 330 11.8 5.0 0.08
L 0.75 1.8 Y 95 28.0 2.0 430 0.5 1.4 5.0 7.0 525 12.9 7.0 0.12

(9) Travel time velocity curves from Figure 701:

      Non-urban = "nearly bare and untilled"

      Urban = "paved area (sheet flow) and shallow gutter flow"
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Watershed Design Area Area Pervious Areas Pct Comp Runoff Area Routing Routed
Name Point (Ac) (sq mi) HSG Cover Cond. CN Imp. CN Coeff R Tc (hr) P/U L(ft) S(%) V(fps) Tt(hr) to

A 1 33.6 0.053 D 80 0 80 0.67 0.18
B 2 97.8 0.153 D 80 0 80 0.67 0.42

A1 1.2 6.5 0.010 D 80 0 80 0.67 0.17 U 400 10.0 5.1 0.02 P1
A2 P1 11.3 0.018 D 80 0 80 0.67 0.17
A3 P1 1 0.002 D 80 0 80 0.67 0.19

P1 OUT U 600 9.0 4.8 0.03 1
A4 1.1 2.2 0.003 D 80 0 80 0.67 0.17 U 600 9.0 4.8 0.03 1
A5 1 1.1 0.002 D 80 0 80 0.67 0.17
B1 2.1 1.5 0.002 D 80 0 80 0.67 0.17 U 760 9.0 4.8 0.04 2
B2 2 89.1 0.139 D 80 0 80 0.67 0.42

CDE 1.3 5.2 0.008 D 80 85 95 0.87 0.12 P 360 0.5 1.4 0.07 1
F 1.5 1.1 0.002 D 80 95 97 0.89 0.08 P 240 12.0 7.0 0.01 1.4

P 100 0.5 1.4 0.02 1.3
P 360 0.5 1.4 0.07 1

G 1.4 2.5 0.004 D 80 35 86 0.75 0.08 P 100 0.5 1.4 0.02 1.3
P 360 0.5 1.4 0.07 1

H 1.6 1.6 0.003 D 80 95 97 0.89 0.08 P 360 8.0 5.7 0.02 1

I 1 1.4 0.002 D 80 35 86 0.75 0.11
J 2.4 3.1 0.005 D 80 85 95 0.87 0.08 U 450 8.0 4.6 0.03 2
K 2.3 2.2 0.003 D 80 95 97 0.89 0.08 P 330 10.0 6.4 0.01 2.2

P 170 2.0 2.9 0.02 2
L 2.2 1.8 0.003 D 80 35 86 0.75 0.12 P 170 2.0 2.9 0.02 2

NOTES:
1.  HSG = Hydrologic Soil Group
2.  P/U = Paved/Unpaved swale
3.  R = .0132*CN - 0.39

SCS HYDROLOGIC DATA SUMMARY
SUMMIT CHRISTIAN CHURCH - MASTER DRAINAGE PLAN



RATIONAL METHOD HYDROLOGY
WASHOE COUNTY IDF CURVES (ZONE I)

SUMMIT CHRISTIAN CHURCH - STORM DRAIN SYSTEM

DESIGN DRAINAGE AREA Tc  INTENSITY (in/hr) PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) 5-YR 100-YR* (min) 5-YR 100-YR 5-YR 100-YR

PART A: INDIVIDUAL DRAINAGE AREAS
A3 0.96 0.40 0.50 5.00 2.15 5.73 0.83 2.77
C1 0.38 0.90 0.92 5.00 2.15 5.73 0.74 2.01
C2 0.50 0.85 0.89 5.00 2.15 5.73 0.91 2.54
C3 0.63 0.85 0.89 5.00 2.15 5.73 1.15 3.20
C4 0.38 0.80 0.85 5.00 2.15 5.73 0.65 1.84
C5 1.04 0.60 0.68 5.00 2.15 5.73 1.34 4.06
D1 0.20 0.90 0.92 5.00 2.15 5.73 0.39 1.06
D2 1.09 0.85 0.89 5.00 2.15 5.73 1.99 5.53
D3 0.31 0.85 0.89 5.00 2.15 5.73 0.57 1.57
E1 0.74 0.85 0.89 5.00 2.15 5.73 1.35 3.75

* C100 computed as (C10)^0.75

DESIGN DRAINAGE AREA Tt  INTENSITY (in/hr) PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) 5-YR 100-YR (min) 5-YR 100-YR 5-YR 100-YR

PART B: CUMULATIVE AREAS
  C2-C4 1.51 0.84 0.88 5.00 2.15 5.73 2.72 7.57
  C1-C5 2.93 0.76 0.81 5.00 2.15 5.73 4.80 13.65
  +D1-D3, E1 5.27 0.80 0.85 5.00 2.15 5.73 9.09 25.56

D1-D3 1.60 0.86 0.89 5.00 2.15 5.73 2.95 8.16

RUNOFF COEFF

RUNOFF COEFF

Page 1 of 1



Universal Rating Table - Outlet Structure (36" diameter)

INPUT DATA (Horizontal Grate) INPUT DATA (Vertical Opening)
Barrel diameter, ft 3 Width, ft 1.50

Ht. Rim to Inlet IE (ft) 4.0 Height, ft 0.50
Clear opening, % 80 Clear opening, % 80

Weir coefficient 3.5 Weir coefficient 3.0
Orifice coefficient 0.6 Orifice coefficient 0.6

FORMULAS: Q weir  = CLH^1.5
Q orifice  = CA*(2gH)^0.5

(For vertical orifice, H is measured to center of flow)

RATING TABLE
        Vertical opening       Horizontal opening

WSEL Weir/Orifice Q vert Weir/Orifice Q horiz Q total
0.00 Weir 0.0 --- 0.0 0.0
0.50 Orifice 1.4 --- 0.0 1.4
0.75 Orifice 2.0 --- 0.0 2.0
1.00 Orifice 2.5 --- 0.0 2.5
1.25 Orifice 2.9 --- 0.0 2.9
1.50 Orifice 3.2 --- 0.0 3.2
1.75 Orifice 3.5 --- 0.0 3.5
2.00 Orifice 3.8 --- 0.0 3.8
2.25 Orifice 4.1 --- 0.0 4.1
2.50 Orifice 4.3 --- 0.0 4.3
2.75 Orifice 4.6 --- 0.0 4.6
3.00 Orifice 4.8 --- 0.0 4.8
3.25 Orifice 5.0 --- 0.0 5.0
3.50 Orifice 5.2 --- 0.0 5.2
3.75 Orifice 5.4 --- 0.0 5.4
4.00 Orifice 5.6 Weir 0.0 5.6
4.25 Orifice 5.8 Weir 4.1 9.9
4.50 Orifice 6.0 Weir 11.7 17.6
4.75 Orifice 6.1 Weir 21.4 27.6
5.00 Orifice 6.3 Weir 33.0 39.3
5.25 Orifice 6.5 Orifice 30.4 36.9
5.50 Orifice 6.6 Orifice 33.3 40.0
5.75 Orifice 6.8 Orifice 36.0 42.8
6.00 Orifice 6.9 Orifice 38.5 45.4
6.25 Orifice 7.1 Orifice 40.8 47.9
6.50 Orifice 7.2 Orifice 43.1 50.3



RAINFALL DISTRIBUTION FOR SCS UNIT HYDROGRAPH METHOD
Washoe County Hydrologic Criteria and Drainage Design Manual
Summit Christian Church

Input Data from Southwest Semiarid Precipitation Frequency Study (SSPFS, 1996)

Duration 1 hr 6 hr 24 hr
Depth 0.4 0.7 1.1

Computed Rainfall Distribution

RGF 1.00 1.00 1.00
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.13 0.24 0.40 0.49 0.56 0.70 0.90 1.10

RGF 1.36 1.30 1.28
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.18 0.33 0.54 0.65 0.74 0.91 1.16 1.41

RGF 1.72 1.52 1.50
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.23 0.41 0.69 0.80 0.89 1.06 1.36 1.65

RGF 2.32 1.81 1.79
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.31 0.56 0.93 1.03 1.11 1.27 1.62 1.97

RGF 2.91 2.04 2.01
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.38 0.70 1.16 1.24 1.30 1.43 1.82 2.21

RGF 3.62 2.26 2.22
Duration 5 min 15 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Depth 0.48 0.87 1.45 1.49 1.52 1.58 2.01 2.44

50 Year

100 Year

2 Year

2 Year

5 Year

10 Year

25 Year



HEC-1 ROUTING DATA
SUMMIT CHRISTIAN CHURCH - MASTER DRAINAGE PLAN

Routing Muskingum Parameters

P/U L(ft) S(%) V(fps) Tt (hr) Vw (fps) K (hr) X NSTPS

1.5 1.4 P 240 12.0 7.0 0.01 10.6 0.01 0.45 0.1

1.4 1.3 P 100 0.5 1.4 0.02 2.2 0.01 0.20 0.1

1.3 1 P 360 0.5 1.4 0.07 2.2 0.05 0.20 0.4

1.2 1.1 U 400 10.0 3.2 0.04 4.7 0.02 0.45 0.3

1.1 1 U 600 9.0 3.0 0.06 4.5 0.04 0.45 0.4

1.6 1 P 360 8.0 5.7 0.02 8.6 0.01 0.44 0.1

2.4 2 U 450 8.0 2.8 0.04 4.2 0.03 0.45 0.4

2.3 2.2 P 330 10.0 6.4 0.01 9.6 0.01 0.45 0.1

2.2 2 P 170 2.0 2.9 0.02 4.3 0.01 0.30 0.1

2.1 2 U 760 9.0 3.0 0.07 4.5 0.05 0.45 0.6

NOTES:

1.  P = Paved, U = Unpaved (swale) Computation interval (hr) 0.08

2.  Vw = Velocity of flood wave = 1.5 x V

3.  Muskingum K = L/3600Vw

4.  Muskingum X varies from 0 (max attenuation, level pool reservoir, mild slope)

     to 0.5 (no attenuation, pure translation, steep slope)

    Estimate as 0.5*(1-1/(S+1))

5. NSTPS computed such that AMSKK / NSTPS / dT is the average of 1 / 2(1-X) and 1 / 2X.

From To
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HEC-1 RUN (EXISTING) 
 



SCC25UO.TXT
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:32:00   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                                                 X     X  XXXXXXX   XXXXX           
X 
                                                 X     X  X        X     X         
XX 
                                                 X     X  X        X                
X 
                                                 XXXXXXX  XXXX     X        XXXXX   
X 
                                                 X     X  X        X                
X 
                                                 X     X  X        X     X          
X 
                                                 X     X  XXXXXXX   XXXXX          
XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 
73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE
USED WITH THE 1973-STYLE INPUT STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28
SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE 
CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN 
AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                 
                           PAGE  1

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                  
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SCC25UO.TXT
              1           ID      
**************************************************************************
              2           ID       SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER 
DRAINAGE REPORT                
              3           ID       UNDEVELOPED CONDITIONS                           
                       
              4           ID       FILE NAME: SCC25U.DAT                            
                       
              5           ID      
**************************************************************************
              6           ID       25 YEAR 24 HOUR EVENT                            
                       
              7           IT       5                     289                        
                       
              8           IO       4       0                                        
                       
 

               9           KK       A WATERSHED A UNDEVELOPED                     
                          
             10           BA   0.053                                                
                       
             11           PH       4      .2     .31     .56     .93    1.03    1.11
   1.27    1.62    1.97
             12           LS              80                                        
                       
             13           UD     .18                                                
                       
 

              14           KK       B WATERSHED B UNDEVELOPED                     
                          
             15           BA   0.153                                                
                       
             16           LS              80                                        
                       
             17           UD     .42                                                
                       
                          * 
.....1.......2.......3.......4.......5.......6.......7.......8.......9......10
             18           ZZ                                                        
                       
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

     9           A
                 .
                 .
    14           .           B

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *

Page 2



SCC25UO.TXT
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:32:00   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                               
**************************************************************************
                                SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER DRAINAGE 
REPORT                
                                UNDEVELOPED CONDITIONS                              
                    
                                FILE NAME: SCC25U.DAT                               
                    
                               
**************************************************************************
                                25 YEAR 24 HOUR EVENT                               
                    

    8 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           4  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         289  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0000  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.00 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

     9 KK     *         A  *     WATERSHED A UNDEVELOPED                     
                          
             *            *

Page 3



SCC25UO.TXT
             **************

                SUBBASIN RUNOFF DATA

   10 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .05  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   12 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   13 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .18  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      13 END-OF-PERIOD ORDINATES
                 32.      101.      112.       78.       39.       22.       12.    
   6.        3.        2.
                  1.        1.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    14 KK     *         B  *     WATERSHED B UNDEVELOPED                     
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   15 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .15  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

Page 4



SCC25UO.TXT
                                                    STORM AREA =     .20

   16 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   17 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .42  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      27 END-OF-PERIOD ORDINATES
                 14.       42.       88.      135.      158.      159.      142.    
 118.       86.       62.
                 46.       35.       26.       19.       15.       11.        8.    
   6.        4.        3.
                  2.        2.        1.        1.        1.        0.        0.
1
                                                           RUNOFF SUMMARY
                                                   FLOW IN CUBIC FEET PER SECOND
                                                TIME IN HOURS,  AREA IN SQUARE MILES

                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM 
PERIOD      BASIN     MAXIMUM     TIME OF
          OPERATION       STATION      FLOW     PEAK                                
           AREA      STAGE     MAX STAGE
+                                                          6-HOUR     24-HOUR     
72-HOUR

          HYDROGRAPH AT
+                               A        19.   12.25           2.          1.       
  1.        .05

          HYDROGRAPH AT
+                               B        34.   12.50           7.          2.       
  2.        .15

 *** NORMAL END OF HEC-1 ***
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SCC00UO.TXT
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:32:15   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                                                 X     X  XXXXXXX   XXXXX           
X 
                                                 X     X  X        X     X         
XX 
                                                 X     X  X        X                
X 
                                                 XXXXXXX  XXXX     X        XXXXX   
X 
                                                 X     X  X        X                
X 
                                                 X     X  X        X     X          
X 
                                                 X     X  XXXXXXX   XXXXX          
XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 
73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE
USED WITH THE 1973-STYLE INPUT STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28
SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE 
CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN 
AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                 
                           PAGE  1

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                  
                     

Page 1



SCC00UO.TXT
              1           ID      
**************************************************************************
              2           ID       SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER 
DRAINAGE REPORT                
              3           ID       UNDEVELOPED CONDITIONS                           
                       
              4           ID       FILE NAME: SCC00U.DAT                            
                       
              5           ID      
**************************************************************************
              6           ID       100 YEAR 24 HOUR EVENT                           
                       
              7           IT       5                     289                        
                       
              8           IO       4       0                                        
                       
 

               9           KK       A WATERSHED A UNDEVELOPED                     
                          
             10           BA   0.053                                                
                       
             11           PH       1      .2     .48     .87    1.45    1.49    1.52
   1.58    2.01    2.44
             12           LS              80                                        
                       
             13           UD     .18                                                
                       
 

              14           KK       B WATERSHED B UNDEVELOPED                     
                          
             15           BA   0.153                                                
                       
             16           LS              80                                        
                       
             17           UD     .42                                                
                       
                          * 
.....1.......2.......3.......4.......5.......6.......7.......8.......9......10
             18           ZZ                                                        
                       
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

     9           A
                 .
                 .
    14           .           B

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
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SCC00UO.TXT
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:32:15   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                               
**************************************************************************
                                SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER DRAINAGE 
REPORT                
                                UNDEVELOPED CONDITIONS                              
                    
                                FILE NAME: SCC00U.DAT                               
                    
                               
**************************************************************************
                                100 YEAR 24 HOUR EVENT                              
                    

    8 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           4  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         289  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0000  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.00 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

     9 KK     *         A  *     WATERSHED A UNDEVELOPED                     
                          
             *            *
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             **************

                SUBBASIN RUNOFF DATA

   10 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .05  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   12 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   13 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .18  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      13 END-OF-PERIOD ORDINATES
                 32.      101.      112.       78.       39.       22.       12.    
   6.        3.        2.
                  1.        1.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    14 KK     *         B  *     WATERSHED B UNDEVELOPED                     
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   15 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .15  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00
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                                                    STORM AREA =     .20

   16 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   17 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .42  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      27 END-OF-PERIOD ORDINATES
                 14.       42.       88.      135.      158.      159.      142.    
 118.       86.       62.
                 46.       35.       26.       19.       15.       11.        8.    
   6.        4.        3.
                  2.        2.        1.        1.        1.        0.        0.
1
                                                           RUNOFF SUMMARY
                                                   FLOW IN CUBIC FEET PER SECOND
                                                TIME IN HOURS,  AREA IN SQUARE MILES

                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM 
PERIOD      BASIN     MAXIMUM     TIME OF
          OPERATION       STATION      FLOW     PEAK                                
           AREA      STAGE     MAX STAGE
+                                                          6-HOUR     24-HOUR     
72-HOUR

          HYDROGRAPH AT
+                               A        39.   12.25           4.          1.       
  1.        .05

          HYDROGRAPH AT
+                               B        69.   12.50          11.          3.       
  3.        .15

 *** NORMAL END OF HEC-1 ***
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SCC25DO.TXT
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:25:28   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                                                 X     X  XXXXXXX   XXXXX           
X 
                                                 X     X  X        X     X         
XX 
                                                 X     X  X        X                
X 
                                                 XXXXXXX  XXXX     X        XXXXX   
X 
                                                 X     X  X        X                
X 
                                                 X     X  X        X     X          
X 
                                                 X     X  XXXXXXX   XXXXX          
XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 
73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE
USED WITH THE 1973-STYLE INPUT STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28
SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE 
CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN 
AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                 
                           PAGE  1

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                  
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              1           ID      
**************************************************************************
              2           ID       SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER 
DRAINAGE REPORT                
              3           ID       DEVELOPED CONDITIONS                             
                       
              4           ID       FILE NAME: SCC25D.DAT                            
                       
              5           ID      
**************************************************************************
              6           ID       25 YEAR 24 HOUR EVENT                            
                       
              7           IT       5                     289                        
                       
              8           IO       4       0                                        
                       
                          *                                                         
                     
 

               9           KK      A1 WATERSHED A1                                
                          
             10           BA   0.010                                                
                       
             11           PH       4      .2     .31     .56     .93    1.03    1.11
   1.27    1.62    1.97
             12           LS              80                                        
                       
             13           UD     .17                                                
                       
                          *                                                         
                     
 

              14           KK    RTA1 ROUTE A1 TO P1                              
                          
             15           RM       1     .02     .45                                
                       
                          *                                                         
                     
 

              16           KK      A2 WATERSHED A2                                
                          
             17           BA   0.018                                                
                       
             18           LS              80                                        
                       
             19           UD     .17                                                
                       
                          *                                                         
                     
 

              20           KK      A3 WATERSHED A3                                
                          
             21           BA   0.002                                                
                       
             22           LS              80                                        
                       
             23           UD     .19                                                
                       
                          *                                                         
                     
 

              24           KK   COMP1 COMBINE A1, A2, A3 AT P1 (DETENTION POND)   
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             25           HC       3                                                
                       
                          *                                                         
                     
 

              26           KK      P1 DETENTION POND P1                           
                          
             27           RS       1    STOR       0                                
                       
             28           SA       0   0.032   0.073                                
                       
             29           SE   600.5   601.0   605.0                                
                       
             30           SQ     0.0     1.4     3.2     4.3     5.2     5.6    17.6
   39.3                
             31           SE   600.5   601.0   602.0   603.0   604.0   604.5   605.0
  605.5                
                          *                                                         
                     

               32           KM  NEGLECT TRAVEL TIME P1 TO 1.1               
                               
                          *                                                         
                     
 

              33           KK      A4 WATERSHED A4                                
                          
             34           BA   0.003                                                
                       
             35           LS              80                                        
                       
             36           UD     .17                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  2

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              37           KK   COM11 COMBINE A1, A2, A3, A4 AT 1.1               

                          
              38           HC       2                                             

                          
                          *                                                         
                     
 

              39           KK     RTA ROUTE A1, A2, A3, A4 TO 1                   
                          
             40           RM       1     .04     .45                                
                       
                          *                                                         
                     
 

              41           KK      A5 WATERSHED A5                                
                          
             42           BA   0.002                                                
                       
             43           LS              80                                        
                       
             44           UD     .17                                                
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                          *                                                         
                     
 

              45           KK   COMA1 COMBINE A1, A2, A3, A4, A5 AT 1             
                          
             46           HC       2                                                
                       
                          *                                                         
                     
 

              47           KK     CDE WATERSHEDS C, D, E                          
                          
             48           BA   0.008                                                
                       
             49           LS              95                                        
                       
             50           UD     .12                                                
                       
                          *                                                         
                     
 

              51           KK       F WATERSHED F                                 
                          
             52           BA   0.002                                                
                       
             53           LS              97                                        
                       
             54           UD     .08                                                
                       
                          *                                                         
                     
 

              55           KK     RTF ROUTE F TO 1.4                              
                          
             56           RM       1     .01     .45                                
                       
                          *                                                         
                     
 

              57           KK       G WATERSHED G                                 
                          
             58           BA   0.004                                                
                       
             59           LS              86                                        
                       
             60           UD     .08                                                
                       
                          *                                                         
                     
 

              61           KK   COM14 COMBINE F, G AT 1.4                         
                          
             62           HC       2                                                
                       
                          *                                                         
                     
 

              63           KK    RTFG ROUTE F, G TO 1.3                           
                          
             64           RM       1     .01     .20                                
                       
                          *                                                         
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              65           KK   COM13 COMBINE CDE, F, G AT 1.3                    
                          
             66           HC       2                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  3

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              67           KK    RTCG ROUTE CDE, F, G TO 1                        

                          
             68           RM       1     .05     .20                                
                       
                          *                                                         
                     
 

              69           KK       H WATERSHED H                                 
                          
             70           BA   0.003                                                
                       
             71           LS              97                                        
                       
             72           UD     .08                                                
                       
                          *                                                         
                     
 

              73           KK     RTH ROUTE H TO 1                                
                          
             74           RM       1     .01     .44                                
                       
                          *                                                         
                     
 

              75           KK       I WATERSHED I                                 
                          
             76           BA   0.002                                                
                       
             77           LS              86                                        
                       
             78           UD     .11                                                
                       
                          *                                                         
                     
 

              79           KK    COM1 COMBINE A, CDE, F, G, H, I AT 1             
                          
             80           HC       4                                                
                       
                          *                                                         
                     
 

              81           KK      B1 WATERSHED B1                                
                          
             82           BA   0.002                                                
                       
             83           LS              80                                        
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             84           UD     .17                                                
                       
                          *                                                         
                     
 

              85           KK    RTB1 ROUTE B1 TO 2                               
                          
             86           RM       1     .05     .45                                
                       
                          *                                                         
                     
 

              87           KK      B2 WATERSHED B2                                
                          
             88           BA   0.139                                                
                       
             89           LS              80                                        
                       
             90           UD     .42                                                
                       
                          *                                                         
                     
 

              91           KK   COMB2 COMBINE B1, B2 AT 2                         
                          
             92           HC       2                                                
                       
                          *                                                         
                     
 

              93           KK       J WATERSHED J                                 
                          
             94           BA   0.005                                                
                       
             95           LS              95                                        
                       
             96           UD     .08                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  4

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              97           KK     RTJ ROUTE J TO 2                                

                          
             98           RM      .4     .03     .45                                
                       
                          *                                                         
                     
 

              99           KK       K WATERSHED K                                 
                          
            100           BA   0.003                                                
                       
            101           LS              97                                        
                       
            102           UD     .08                                                
                       
                          *                                                         
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             103           KK     RTK ROUTE K TO 2.2                              
                          
            104           RM      .1     .01     .45                                
                       
                          *                                                         
                     
 

             105           KK       L WATERSHED L                                 
                          
            106           BA   0.003                                                
                       
            107           LS              86                                        
                       
            108           UD     .12                                                
                       
                          *                                                         
                     
 

             109           KK   COM22 COMBINE K, L AT 2.2                         
                          
            110           HC       2                                                
                       
                          *                                                         
                     
 

             111           KK    RTKL ROUTE K, L TO 2                             
                          
            112           RM      .1     .01     .30                                
                       
                          *                                                         
                     
 

             113           KK    COM2 COMBINE B, J, K, L AT 2                     
                          
            114           HC       3                                                
                       
                          * 
.....1.......2.......3.......4.......5.......6.......7.......8.......9......10
            115           ZZ                                                        
                       
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

     9          A1
                 V
                 V
    14        RTA1
                 .
                 .
    16           .          A2
                 .           .
                 .           .
    20           .           .          A3
                 .           .           .
                 .           .           .
    24       COMP1........................
                 V
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                 V
    26          P1
                 .
                 .
    33           .          A4
                 .           .
                 .           .
    37       COM11............
                 V
                 V
    39         RTA
                 .
                 .
    41           .          A5
                 .           .
                 .           .
    45       COMA1............
                 .
                 .
    47           .         CDE
                 .           .
                 .           .
    51           .           .           F
                 .           .           V
                 .           .           V
    55           .           .         RTF
                 .           .           .
                 .           .           .
    57           .           .           .           G
                 .           .           .           .
                 .           .           .           .
    61           .           .       COM14............
                 .           .           V
                 .           .           V
    63           .           .        RTFG
                 .           .           .
                 .           .           .
    65           .       COM13............
                 .           V
                 .           V
    67           .        RTCG
                 .           .
                 .           .
    69           .           .           H
                 .           .           V
                 .           .           V
    73           .           .         RTH
                 .           .           .
                 .           .           .
    75           .           .           .           I
                 .           .           .           .
                 .           .           .           .
    79        COM1....................................
                 .
                 .
    81           .          B1
                 .           V
                 .           V
    85           .        RTB1
                 .           .
                 .           .
    87           .           .          B2
                 .           .           .
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                 .           .           .
    91           .       COMB2............
                 .           .
                 .           .
    93           .           .           J
                 .           .           V
                 .           .           V
    97           .           .         RTJ
                 .           .           .
                 .           .           .
    99           .           .           .           K
                 .           .           .           V
                 .           .           .           V
   103           .           .           .         RTK
                 .           .           .           .
                 .           .           .           .
   105           .           .           .           .           L
                 .           .           .           .           .
                 .           .           .           .           .
   109           .           .           .       COM22............
                 .           .           .           V
                 .           .           .           V
   111           .           .           .        RTKL
                 .           .           .           .
                 .           .           .           .
   113           .        COM2........................

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:25:28   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                               
**************************************************************************
                                SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER DRAINAGE 
REPORT                
                                DEVELOPED CONDITIONS                                
                    
                                FILE NAME: SCC25D.DAT                               
                    
                               
**************************************************************************
                                25 YEAR 24 HOUR EVENT                               
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    8 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           4  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         289  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0000  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.00 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

     9 KK     *        A1  *     WATERSHED A1                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   10 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .01  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   12 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   13 UD          SCS DIMENSIONLESS UNITGRAPH
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                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  7.       21.       22.       14.        7.        4.        2.    
   1.        1.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    14 KK     *      RTA1  *     ROUTE A1 TO P1                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   15 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .02 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTA1.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    16 KK     *        A2  *     WATERSHED A2                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   17 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .02  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00
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                                                    STORM AREA =     .20

   18 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   19 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                 12.       38.       39.       24.       12.        7.        3.    
   2.        1.        1.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    20 KK     *        A3  *     WATERSHED A3                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   21 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   22 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   23 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .19  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      13 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        2.        1.        1.    
   0.        0.        0.
                  0.        0.        0.
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    24 KK     *     COMP1  *     COMBINE A1, A2, A3 AT P1 (DETENTION POND)   
                          
             *            *
             **************

   25 HC          HYDROGRAPH COMBINATION
                        ICOMP           3  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    26 KK     *        P1  *     DETENTION POND P1                           
                          
             *            *
             **************

                             NEGLECT TRAVEL TIME P1 TO 1.1               
                               

                HYDROGRAPH ROUTING DATA

   27 RS          STORAGE ROUTING
                        NSTPS           1  NUMBER OF SUBREACHES
                         ITYP        STOR  TYPE OF INITIAL CONDITION
                       RSVRIC         .00  INITIAL CONDITION
                            X         .00 WORKING R AND D COEFFICIENT 

   28 SA               AREA          .0        .0        .1

   29 SE          ELEVATION      600.50    601.00    605.00

   30 SQ          DISCHARGE          0.        1.        3.        4.        5.     
  6.       18.       39.

   31 SE          ELEVATION      600.50    601.00    602.00    603.00    604.00    
604.50    605.00    605.50

                                                                 ***

                                                  COMPUTED STORAGE-ELEVATION DATA 

             STORAGE        .00       .01       .21
           ELEVATION     600.50    601.00    605.00

                                              COMPUTED STORAGE-OUTFLOW-ELEVATION 
DATA

             STORAGE        .00       .01       .04       .09       .14       .17   
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   .21       .25
             OUTFLOW        .00      1.40      3.20      4.30      5.20      5.60   
 17.60     39.30
           ELEVATION     600.50    601.00    602.00    603.00    604.00    604.50   
605.00    605.50

 *** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS 
BETWEEN        6. TO       39.
                 THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR 
OUTFLOWS GREATER THAN PEAK INFLOWS.
                 THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING
STORAGE (USE A LONGER REACH.)

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    33 KK     *        A4  *     WATERSHED A4                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   34 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   35 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   36 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  2.        6.        6.        4.        2.        1.        1.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***
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             **************
             *            *

    37 KK     *     COM11  *     COMBINE A1, A2, A3, A4 AT 1.1               
                          
             *            *
             **************

   38 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    39 KK     *       RTA  *     ROUTE A1, A2, A3, A4 TO 1                   
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   40 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .04 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTA.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    41 KK     *        A5  *     WATERSHED A5                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   42 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
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2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   43 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   44 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        1.        1.        0.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    45 KK     *     COMA1  *     COMBINE A1, A2, A3, A4, A5 AT 1             
                          
             *            *
             **************

   46 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    47 KK     *       CDE  *     WATERSHEDS C, D, E                          
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   48 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .01  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
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                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   49 LS          SCS LOSS RATE
                        STRTL         .11  INITIAL ABSTRACTION
                       CRVNBR       95.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   50 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .12  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                 12.       24.       15.        6.        3.        1.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    51 KK     *         F  *     WATERSHED F                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   52 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   53 LS          SCS LOSS RATE
                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   54 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
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                                                       7 END-OF-PERIOD ORDINATES
                  6.        6.        2.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    55 KK     *       RTF  *     ROUTE F TO 1.4                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   56 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTF.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    57 KK     *         G  *     WATERSHED G                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   58 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   59 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA
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   60 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                 12.       13.        4.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    61 KK     *     COM14  *     COMBINE F, G AT 1.4                         
                          
             *            *
             **************

   62 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    63 KK     *      RTFG  *     ROUTE F, G TO 1.3                           
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   64 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .20 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTFG.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    65 KK     *     COM13  *     COMBINE CDE, F, G AT 1.3                    
                          
             *            *
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             **************

   66 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    67 KK     *      RTCG  *     ROUTE CDE, F, G TO 1                        
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   68 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .05 MUSKINGUM K
                            X       .20 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTCG.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    69 KK     *         H  *     WATERSHED H                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   70 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   71 LS          SCS LOSS RATE
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                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   72 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                  9.        9.        3.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    73 KK     *       RTH  *     ROUTE H TO 1                                
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   74 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .44 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTH.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    75 KK     *         I  *     WATERSHED I                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   76 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
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                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   77 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   78 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .11  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                  4.        6.        3.        1.        1.        0.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    79 KK     *      COM1  *     COMBINE A, CDE, F, G, H, I AT 1             
                          
             *            *
             **************

   80 HC          HYDROGRAPH COMBINATION
                        ICOMP           4  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    81 KK     *        B1  *     WATERSHED B1                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   82 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
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                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   83 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   84 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        1.        1.        0.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    85 KK     *      RTB1  *     ROUTE B1 TO 2                               
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   86 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .05 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTB1.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    87 KK     *        B2  *     WATERSHED B2                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   88 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .14  SUBBASIN AREA
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                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   89 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   90 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .42  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      27 END-OF-PERIOD ORDINATES
                 13.       38.       80.      123.      144.      144.      129.    
 107.       78.       56.
                 42.       32.       24.       18.       13.       10.        7.    
   5.        4.        3.
                  2.        2.        1.        1.        1.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    91 KK     *     COMB2  *     COMBINE B1, B2 AT 2                         
                          
             *            *
             **************

   92 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    93 KK     *         J  *     WATERSHED J                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA
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   94 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   95 LS          SCS LOSS RATE
                        STRTL         .11  INITIAL ABSTRACTION
                       CRVNBR       95.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   96 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                 16.       16.        5.        2.        1.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    97 KK     *       RTJ  *     ROUTE J TO 2                                
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   98 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .03 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTJ.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *
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    99 KK     *         K  *     WATERSHED K                                 

                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

  100 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

  101 LS          SCS LOSS RATE
                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

  102 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                  9.        9.        3.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   103 KK     *       RTK  *     ROUTE K TO 2.2                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

  104 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTK.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   105 KK     *         L  *     WATERSHED L                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

  106 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   4-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .31     .56     .93    1.03    1.11    1.27    1.62    1.97     
.00     .00     .00     .00

                                                    STORM AREA =     .20

  107 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

  108 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .12  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                  5.        9.        6.        2.        1.        0.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   109 KK     *     COM22  *     COMBINE K, L AT 2.2                         
                          
             *            *
             **************

  110 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   111 KK     *      RTKL  *     ROUTE K, L TO 2                             
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

  112 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .30 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTKL.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   113 KK     *      COM2  *     COMBINE B, J, K, L AT 2                     
                          
             *            *
             **************

  114 HC          HYDROGRAPH COMBINATION
                        ICOMP           3  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***
1
                                                           RUNOFF SUMMARY
                                                   FLOW IN CUBIC FEET PER SECOND
                                                TIME IN HOURS,  AREA IN SQUARE MILES

                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM 
PERIOD      BASIN     MAXIMUM     TIME OF
          OPERATION       STATION      FLOW     PEAK                                
           AREA      STAGE     MAX STAGE
+                                                          6-HOUR     24-HOUR     
72-HOUR

          HYDROGRAPH AT
+                              A1         4.   12.25           0.          0.       
  0.        .01

          ROUTED TO
+                            RTA1         4.   12.25           0.          0.       
  0.        .01

          HYDROGRAPH AT
+                              A2         7.   12.25           1.          0.       
  0.        .02
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          HYDROGRAPH AT
+                              A3         1.   12.25           0.          0.       
  0.        .00

          3 COMBINED AT
+                           COMP1        11.   12.25           1.          0.       
  0.        .03

          ROUTED TO
+                              P1         5.   12.50           1.          0.       
  0.        .03
+                                                                                   
                     604.22       12.50

          HYDROGRAPH AT
+                              A4         1.   12.25           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM11         6.   12.42           2.          0.       
  0.        .03

          ROUTED TO
+                             RTA         6.   12.50           2.          0.       
  0.        .03

          HYDROGRAPH AT
+                              A5         1.   12.25           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COMA1         6.   12.42           2.          1.       
  1.        .04

          HYDROGRAPH AT
+                             CDE        10.   12.17           1.          0.       
  0.        .01

          HYDROGRAPH AT
+                               F         3.   12.08           0.          0.       
  0.        .00

          ROUTED TO
+                             RTF         3.   12.17           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                               G         3.   12.17           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM14         6.   12.17           1.          0.       
  0.        .01

          ROUTED TO
+                            RTFG         6.   12.17           1.          0.       
  0.        .01

          2 COMBINED AT
+                           COM13        16.   12.17           1.          0.       
  0.        .01

Page 29



SCC25DO.TXT
          ROUTED TO
+                            RTCG        14.   12.25           1.          0.       
  0.        .01

          HYDROGRAPH AT
+                               H         4.   12.08           0.          0.       
  0.        .00

          ROUTED TO
+                             RTH         4.   12.17           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                               I         1.   12.17           0.          0.       
  0.        .00

          4 COMBINED AT
+                            COM1        24.   12.25           4.          1.       
  1.        .05

          HYDROGRAPH AT
+                              B1         1.   12.25           0.          0.       
  0.        .00

          ROUTED TO
+                            RTB1         1.   12.33           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                              B2        31.   12.50           6.          2.       
  2.        .14

          2 COMBINED AT
+                           COMB2        31.   12.50           6.          2.       
  2.        .14

          HYDROGRAPH AT
+                               J         6.   12.08           1.          0.       
  0.        .00

          ROUTED TO
+                             RTJ         7.   12.17           1.          0.       
  0.        .00

          HYDROGRAPH AT
+                               K         4.   12.08           0.          0.       
  0.        .00

          ROUTED TO
+                             RTK         4.   12.17           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                               L         2.   12.17           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM22         7.   12.17           1.          0.       
  0.        .01

          ROUTED TO
+                            RTKL         7.   12.17           1.          0.       
  0.        .01
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          3 COMBINED AT
+                            COM2        34.   12.50           8.          2.       
  2.        .15

 *** NORMAL END OF HEC-1 ***

Page 31



Summit Christian Church 
Master Drainage Report  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A P P E N D I X   D  
 

 HEC-1 RUN (PROPOSED 100-YEAR) 
 
 



SCC00DO.TXT
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:25:39   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                                                 X     X  XXXXXXX   XXXXX           
X 
                                                 X     X  X        X     X         
XX 
                                                 X     X  X        X                
X 
                                                 XXXXXXX  XXXX     X        XXXXX   
X 
                                                 X     X  X        X                
X 
                                                 X     X  X        X     X          
X 
                                                 X     X  XXXXXXX   XXXXX          
XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 
73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE
USED WITH THE 1973-STYLE INPUT STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28
SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE 
CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN 
AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                 
                           PAGE  1

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                  
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              1           ID      
**************************************************************************
              2           ID       SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER 
DRAINAGE REPORT                
              3           ID       DEVELOPED CONDITIONS                             
                       
              4           ID       FILE NAME: SCC00D.DAT                            
                       
              5           ID      
**************************************************************************
              6           ID       100 YEAR 24 HOUR EVENT                           
                       
              7           IT       5                     289                        
                       
              8           IO       4       0                                        
                       
                          *                                                         
                     
 

               9           KK      A1 WATERSHED A1                                
                          
             10           BA   0.010                                                
                       
             11           PH       1      .2     .48     .87    1.45    1.49    1.52
   1.58    2.01    2.44
             12           LS              80                                        
                       
             13           UD     .17                                                
                       
                          *                                                         
                     
 

              14           KK    RTA1 ROUTE A1 TO P1                              
                          
             15           RM       1     .02     .45                                
                       
                          *                                                         
                     
 

              16           KK      A2 WATERSHED A2                                
                          
             17           BA   0.018                                                
                       
             18           LS              80                                        
                       
             19           UD     .17                                                
                       
                          *                                                         
                     
 

              20           KK      A3 WATERSHED A3                                
                          
             21           BA   0.002                                                
                       
             22           LS              80                                        
                       
             23           UD     .19                                                
                       
                          *                                                         
                     
 

              24           KK   COMP1 COMBINE A1, A2, A3 AT P1 (DETENTION POND)   
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             25           HC       3                                                
                       
                          *                                                         
                     
 

              26           KK      P1 DETENTION POND P1                           
                          
             27           RS       1    STOR       0                                
                       
             28           SA       0   0.032   0.073                                
                       
             29           SE   600.5   601.0   605.0                                
                       
             30           SQ     0.0     1.4     3.2     4.3     5.2     5.6    17.6
   39.3                
             31           SE   600.5   601.0   602.0   603.0   604.0   604.5   605.0
  605.5                
                          *                                                         
                     

               32           KM  NEGLECT TRAVEL TIME P1 TO 1.1               
                               
                          *                                                         
                     
 

              33           KK      A4 WATERSHED A4                                
                          
             34           BA   0.003                                                
                       
             35           LS              80                                        
                       
             36           UD     .17                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  2

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              37           KK   COM11 COMBINE A1, A2, A3, A4 AT 1.1               

                          
              38           HC       2                                             

                          
                          *                                                         
                     
 

              39           KK     RTA ROUTE A1, A2, A3, A4 TO 1                   
                          
             40           RM       1     .04     .45                                
                       
                          *                                                         
                     
 

              41           KK      A5 WATERSHED A5                                
                          
             42           BA   0.002                                                
                       
             43           LS              80                                        
                       
             44           UD     .17                                                
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                          *                                                         
                     
 

              45           KK   COMA1 COMBINE A1, A2, A3, A4, A5 AT 1             
                          
             46           HC       2                                                
                       
                          *                                                         
                     
 

              47           KK     CDE WATERSHEDS C, D, E                          
                          
             48           BA   0.008                                                
                       
             49           LS              95                                        
                       
             50           UD     .12                                                
                       
                          *                                                         
                     
 

              51           KK       F WATERSHED F                                 
                          
             52           BA   0.002                                                
                       
             53           LS              97                                        
                       
             54           UD     .08                                                
                       
                          *                                                         
                     
 

              55           KK     RTF ROUTE F TO 1.4                              
                          
             56           RM       1     .01     .45                                
                       
                          *                                                         
                     
 

              57           KK       G WATERSHED G                                 
                          
             58           BA   0.004                                                
                       
             59           LS              86                                        
                       
             60           UD     .08                                                
                       
                          *                                                         
                     
 

              61           KK   COM14 COMBINE F, G AT 1.4                         
                          
             62           HC       2                                                
                       
                          *                                                         
                     
 

              63           KK    RTFG ROUTE F, G TO 1.3                           
                          
             64           RM       1     .01     .20                                
                       
                          *                                                         
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              65           KK   COM13 COMBINE CDE, F, G AT 1.3                    
                          
             66           HC       2                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  3

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              67           KK    RTCG ROUTE CDE, F, G TO 1                        

                          
             68           RM       1     .05     .20                                
                       
                          *                                                         
                     
 

              69           KK       H WATERSHED H                                 
                          
             70           BA   0.003                                                
                       
             71           LS              97                                        
                       
             72           UD     .08                                                
                       
                          *                                                         
                     
 

              73           KK     RTH ROUTE H TO 1                                
                          
             74           RM       1     .01     .44                                
                       
                          *                                                         
                     
 

              75           KK       I WATERSHED I                                 
                          
             76           BA   0.002                                                
                       
             77           LS              86                                        
                       
             78           UD     .11                                                
                       
                          *                                                         
                     
 

              79           KK    COM1 COMBINE A, CDE, F, G, H, I AT 1             
                          
             80           HC       4                                                
                       
                          *                                                         
                     
 

              81           KK      B1 WATERSHED B1                                
                          
             82           BA   0.002                                                
                       
             83           LS              80                                        
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             84           UD     .17                                                
                       
                          *                                                         
                     
 

              85           KK    RTB1 ROUTE B1 TO 2                               
                          
             86           RM       1     .05     .45                                
                       
                          *                                                         
                     
 

              87           KK      B2 WATERSHED B2                                
                          
             88           BA   0.139                                                
                       
             89           LS              80                                        
                       
             90           UD     .42                                                
                       
                          *                                                         
                     
 

              91           KK   COMB2 COMBINE B1, B2 AT 2                         
                          
             92           HC       2                                                
                       
                          *                                                         
                     
 

              93           KK       J WATERSHED J                                 
                          
             94           BA   0.005                                                
                       
             95           LS              95                                        
                       
             96           UD     .08                                                
                       
                          *                                                         
                     
1                                                       HEC-1 INPUT                 
                           PAGE  4

           LINE           
ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
              97           KK     RTJ ROUTE J TO 2                                

                          
             98           RM      .4     .03     .45                                
                       
                          *                                                         
                     
 

              99           KK       K WATERSHED K                                 
                          
            100           BA   0.003                                                
                       
            101           LS              97                                        
                       
            102           UD     .08                                                
                       
                          *                                                         
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             103           KK     RTK ROUTE K TO 2.2                              
                          
            104           RM      .1     .01     .45                                
                       
                          *                                                         
                     
 

             105           KK       L WATERSHED L                                 
                          
            106           BA   0.003                                                
                       
            107           LS              86                                        
                       
            108           UD     .12                                                
                       
                          *                                                         
                     
 

             109           KK   COM22 COMBINE K, L AT 2.2                         
                          
            110           HC       2                                                
                       
                          *                                                         
                     
 

             111           KK    RTKL ROUTE K, L TO 2                             
                          
            112           RM      .1     .01     .30                                
                       
                          *                                                         
                     
 

             113           KK    COM2 COMBINE B, J, K, L AT 2                     
                          
            114           HC       3                                                
                       
                          * 
.....1.......2.......3.......4.......5.......6.......7.......8.......9......10
            115           ZZ                                                        
                       
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

     9          A1
                 V
                 V
    14        RTA1
                 .
                 .
    16           .          A2
                 .           .
                 .           .
    20           .           .          A3
                 .           .           .
                 .           .           .
    24       COMP1........................
                 V
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                 V
    26          P1
                 .
                 .
    33           .          A4
                 .           .
                 .           .
    37       COM11............
                 V
                 V
    39         RTA
                 .
                 .
    41           .          A5
                 .           .
                 .           .
    45       COMA1............
                 .
                 .
    47           .         CDE
                 .           .
                 .           .
    51           .           .           F
                 .           .           V
                 .           .           V
    55           .           .         RTF
                 .           .           .
                 .           .           .
    57           .           .           .           G
                 .           .           .           .
                 .           .           .           .
    61           .           .       COM14............
                 .           .           V
                 .           .           V
    63           .           .        RTFG
                 .           .           .
                 .           .           .
    65           .       COM13............
                 .           V
                 .           V
    67           .        RTCG
                 .           .
                 .           .
    69           .           .           H
                 .           .           V
                 .           .           V
    73           .           .         RTH
                 .           .           .
                 .           .           .
    75           .           .           .           I
                 .           .           .           .
                 .           .           .           .
    79        COM1....................................
                 .
                 .
    81           .          B1
                 .           V
                 .           V
    85           .        RTB1
                 .           .
                 .           .
    87           .           .          B2
                 .           .           .
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                 .           .           .
    91           .       COMB2............
                 .           .
                 .           .
    93           .           .           J
                 .           .           V
                 .           .           V
    97           .           .         RTJ
                 .           .           .
                 .           .           .
    99           .           .           .           K
                 .           .           .           V
                 .           .           .           V
   103           .           .           .         RTK
                 .           .           .           .
                 .           .           .           .
   105           .           .           .           .           L
                 .           .           .           .           .
                 .           .           .           .           .
   109           .           .           .       COM22............
                 .           .           .           V
                 .           .           .           V
   111           .           .           .        RTKL
                 .           .           .           .
                 .           .           .           .
   113           .        COM2........................

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                          
        ***************************************
 *                                       *                                          
        *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                          
        *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                          
        *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                          
        *          609 SECOND STREET          *
 *                                       *                                          
        *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   27JUN03  TIME  10:25:39   *                                          
        *           (916) 756-1104            *
 *                                       *                                          
        *                                     *
 *****************************************                                          
        ***************************************

                               
**************************************************************************
                                SUMMIT CHRISTIAN CHURCH - CFA 6-03 MASTER DRAINAGE 
REPORT                
                                DEVELOPED CONDITIONS                                
                    
                                FILE NAME: SCC00D.DAT                               
                    
                               
**************************************************************************
                                100 YEAR 24 HOUR EVENT                              
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    8 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           4  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         289  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0000  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.00 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

     9 KK     *        A1  *     WATERSHED A1                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   10 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .01  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   12 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   13 UD          SCS DIMENSIONLESS UNITGRAPH
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                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  7.       21.       22.       14.        7.        4.        2.    
   1.        1.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    14 KK     *      RTA1  *     ROUTE A1 TO P1                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   15 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .02 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTA1.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    16 KK     *        A2  *     WATERSHED A2                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   17 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .02  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00
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                                                    STORM AREA =     .20

   18 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   19 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                 12.       38.       39.       24.       12.        7.        3.    
   2.        1.        1.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    20 KK     *        A3  *     WATERSHED A3                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   21 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   22 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   23 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .19  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      13 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        2.        1.        1.    
   0.        0.        0.
                  0.        0.        0.
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    24 KK     *     COMP1  *     COMBINE A1, A2, A3 AT P1 (DETENTION POND)   
                          
             *            *
             **************

   25 HC          HYDROGRAPH COMBINATION
                        ICOMP           3  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    26 KK     *        P1  *     DETENTION POND P1                           
                          
             *            *
             **************

                             NEGLECT TRAVEL TIME P1 TO 1.1               
                               

                HYDROGRAPH ROUTING DATA

   27 RS          STORAGE ROUTING
                        NSTPS           1  NUMBER OF SUBREACHES
                         ITYP        STOR  TYPE OF INITIAL CONDITION
                       RSVRIC         .00  INITIAL CONDITION
                            X         .00 WORKING R AND D COEFFICIENT 

   28 SA               AREA          .0        .0        .1

   29 SE          ELEVATION      600.50    601.00    605.00

   30 SQ          DISCHARGE          0.        1.        3.        4.        5.     
  6.       18.       39.

   31 SE          ELEVATION      600.50    601.00    602.00    603.00    604.00    
604.50    605.00    605.50

                                                                 ***

                                                  COMPUTED STORAGE-ELEVATION DATA 

             STORAGE        .00       .01       .21
           ELEVATION     600.50    601.00    605.00

                                              COMPUTED STORAGE-OUTFLOW-ELEVATION 
DATA

             STORAGE        .00       .01       .04       .09       .14       .17   
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   .21       .25
             OUTFLOW        .00      1.40      3.20      4.30      5.20      5.60   
 17.60     39.30
           ELEVATION     600.50    601.00    602.00    603.00    604.00    604.50   
605.00    605.50

 *** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS 
BETWEEN        6. TO       39.
                 THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR 
OUTFLOWS GREATER THAN PEAK INFLOWS.
                 THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING
STORAGE (USE A LONGER REACH.)

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    33 KK     *        A4  *     WATERSHED A4                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   34 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   35 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   36 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  2.        6.        6.        4.        2.        1.        1.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***
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             **************
             *            *

    37 KK     *     COM11  *     COMBINE A1, A2, A3, A4 AT 1.1               
                          
             *            *
             **************

   38 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    39 KK     *       RTA  *     ROUTE A1, A2, A3, A4 TO 1                   
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   40 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .04 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTA.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    41 KK     *        A5  *     WATERSHED A5                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   42 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
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2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   43 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   44 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        1.        1.        0.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    45 KK     *     COMA1  *     COMBINE A1, A2, A3, A4, A5 AT 1             
                          
             *            *
             **************

   46 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    47 KK     *       CDE  *     WATERSHEDS C, D, E                          
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   48 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .01  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
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                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   49 LS          SCS LOSS RATE
                        STRTL         .11  INITIAL ABSTRACTION
                       CRVNBR       95.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   50 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .12  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                 12.       24.       15.        6.        3.        1.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    51 KK     *         F  *     WATERSHED F                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   52 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   53 LS          SCS LOSS RATE
                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   54 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
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                                                       7 END-OF-PERIOD ORDINATES
                  6.        6.        2.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    55 KK     *       RTF  *     ROUTE F TO 1.4                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   56 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTF.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    57 KK     *         G  *     WATERSHED G                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   58 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   59 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA
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   60 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                 12.       13.        4.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    61 KK     *     COM14  *     COMBINE F, G AT 1.4                         
                          
             *            *
             **************

   62 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    63 KK     *      RTFG  *     ROUTE F, G TO 1.3                           
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   64 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .20 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTFG.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    65 KK     *     COM13  *     COMBINE CDE, F, G AT 1.3                    
                          
             *            *
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             **************

   66 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    67 KK     *      RTCG  *     ROUTE CDE, F, G TO 1                        
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   68 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .05 MUSKINGUM K
                            X       .20 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTCG.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    69 KK     *         H  *     WATERSHED H                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   70 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   71 LS          SCS LOSS RATE
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                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   72 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                  9.        9.        3.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    73 KK     *       RTH  *     ROUTE H TO 1                                
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   74 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .44 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTH.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    75 KK     *         I  *     WATERSHED I                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   76 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
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                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   77 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   78 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .11  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                  4.        6.        3.        1.        1.        0.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    79 KK     *      COM1  *     COMBINE A, CDE, F, G, H, I AT 1             
                          
             *            *
             **************

   80 HC          HYDROGRAPH COMBINATION
                        ICOMP           4  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    81 KK     *        B1  *     WATERSHED B1                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   82 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
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                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   83 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   84 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .17  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      12 END-OF-PERIOD ORDINATES
                  1.        4.        4.        3.        1.        1.        0.    
   0.        0.        0.
                  0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    85 KK     *      RTB1  *     ROUTE B1 TO 2                               
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   86 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .05 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTB1.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    87 KK     *        B2  *     WATERSHED B2                                
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

   88 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .14  SUBBASIN AREA
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                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   89 LS          SCS LOSS RATE
                        STRTL         .50  INITIAL ABSTRACTION
                       CRVNBR       80.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   90 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .42  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                      27 END-OF-PERIOD ORDINATES
                 13.       38.       80.      123.      144.      144.      129.    
 107.       78.       56.
                 42.       32.       24.       18.       13.       10.        7.    
   5.        4.        3.
                  2.        2.        1.        1.        1.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    91 KK     *     COMB2  *     COMBINE B1, B2 AT 2                         
                          
             *            *
             **************

   92 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    93 KK     *         J  *     WATERSHED J                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA
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   94 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

   95 LS          SCS LOSS RATE
                        STRTL         .11  INITIAL ABSTRACTION
                       CRVNBR       95.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

   96 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                 16.       16.        5.        2.        1.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

    97 KK     *       RTJ  *     ROUTE J TO 2                                
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

   98 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .03 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTJ.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *
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    99 KK     *         K  *     WATERSHED K                                 

                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

  100 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

  101 LS          SCS LOSS RATE
                        STRTL         .06  INITIAL ABSTRACTION
                       CRVNBR       97.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

  102 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .08  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       7 END-OF-PERIOD ORDINATES
                  9.        9.        3.        1.        0.        0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   103 KK     *       RTK  *     ROUTE K TO 2.2                              
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

  104 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .45 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH     
RTK.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   105 KK     *         L  *     WATERSHED L                                 
                          
             *            *
             **************

                SUBBASIN RUNOFF DATA

  106 BA          SUBBASIN CHARACTERISTICS
                        TAREA         .00  SUBBASIN AREA

                  PRECIPITATION DATA

   11 PH                                 DEPTHS FOR   1-PERCENT HYPOTHETICAL STORM
                  ..... HYDRO-35 ......   ............... TP-40 ...............   
........... TP-49 ...........
                  5-MIN  15-MIN  60-MIN    2-HR    3-HR    6-HR   12-HR   24-HR   
2-DAY   4-DAY   7-DAY  10-DAY
                    .48     .87    1.45    1.49    1.52    1.58    2.01    2.44     
.00     .00     .00     .00

                                                    STORM AREA =     .20

  107 LS          SCS LOSS RATE
                        STRTL         .33  INITIAL ABSTRACTION
                       CRVNBR       86.00  CURVE NUMBER
                        RTIMP         .00  PERCENT IMPERVIOUS AREA

  108 UD          SCS DIMENSIONLESS UNITGRAPH
                         TLAG         .12  LAG

                                                                 ***

                                                           UNIT HYDROGRAPH
                                                       9 END-OF-PERIOD ORDINATES
                  5.        9.        6.        2.        1.        0.        0.    
   0.        0.

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   109 KK     *     COM22  *     COMBINE K, L AT 2.2                         
                          
             *            *
             **************

  110 HC          HYDROGRAPH COMBINATION
                        ICOMP           2  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***
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 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   111 KK     *      RTKL  *     ROUTE K, L TO 2                             
                          
             *            *
             **************

                HYDROGRAPH ROUTING DATA

  112 RM          MUSKINGUM ROUTING
                        NSTPS         1 NUMBER OF SUBREACHES
                        AMSKK       .01 MUSKINGUM K
                            X       .30 MUSKINGUM X

                                                                 ***
 ***** WARNING *****  POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH    
RTKL.
       ADJUST NSTPS AND/OR COMPUTATION INTERVAL TO MEET CRITERIA IN USER MANUAL). 

 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** *** *** *** *** *** *** *** *** *** *** ***

             **************
             *            *

   113 KK     *      COM2  *     COMBINE B, J, K, L AT 2                     
                          
             *            *
             **************

  114 HC          HYDROGRAPH COMBINATION
                        ICOMP           3  NUMBER OF HYDROGRAPHS TO COMBINE

                                                                 ***
1
                                                           RUNOFF SUMMARY
                                                   FLOW IN CUBIC FEET PER SECOND
                                                TIME IN HOURS,  AREA IN SQUARE MILES

                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM 
PERIOD      BASIN     MAXIMUM     TIME OF
          OPERATION       STATION      FLOW     PEAK                                
           AREA      STAGE     MAX STAGE
+                                                          6-HOUR     24-HOUR     
72-HOUR

          HYDROGRAPH AT
+                              A1         8.   12.25           1.          0.       
  0.        .01

          ROUTED TO
+                            RTA1         8.   12.25           1.          0.       
  0.        .01

          HYDROGRAPH AT
+                              A2        14.   12.25           1.          0.       
  0.        .02
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          HYDROGRAPH AT
+                              A3         1.   12.25           0.          0.       
  0.        .00

          3 COMBINED AT
+                           COMP1        23.   12.25           2.          1.       
  1.        .03

          ROUTED TO
+                              P1        23.   12.33           2.          1.       
  1.        .03
+                                                                                   
                     605.12       12.33

          HYDROGRAPH AT
+                              A4         2.   12.25           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM11        25.   12.33           2.          1.       
  1.        .03

          ROUTED TO
+                             RTA        24.   12.42           2.          1.       
  1.        .03

          HYDROGRAPH AT
+                              A5         2.   12.25           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COMA1        25.   12.42           3.          1.       
  1.        .04

          HYDROGRAPH AT
+                             CDE        16.   12.17           1.          0.       
  0.        .01

          HYDROGRAPH AT
+                               F         4.   12.08           0.          0.       
  0.        .00

          ROUTED TO
+                             RTF         5.   12.17           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                               G         6.   12.17           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM14        10.   12.17           1.          0.       
  0.        .01

          ROUTED TO
+                            RTFG        11.   12.17           1.          0.       
  0.        .01

          2 COMBINED AT
+                           COM13        26.   12.17           2.          1.       
  1.        .01
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          ROUTED TO
+                            RTCG        24.   12.25           2.          1.       
  1.        .01

          HYDROGRAPH AT
+                               H         7.   12.08           1.          0.       
  0.        .00

          ROUTED TO
+                             RTH         7.   12.17           1.          0.       
  0.        .00

          HYDROGRAPH AT
+                               I         3.   12.17           0.          0.       
  0.        .00

          4 COMBINED AT
+                            COM1        41.   12.25           5.          2.       
  2.        .05

          HYDROGRAPH AT
+                              B1         2.   12.25           0.          0.       
  0.        .00

          ROUTED TO
+                            RTB1         1.   12.33           0.          0.       
  0.        .00

          HYDROGRAPH AT
+                              B2        63.   12.50          10.          3.       
  3.        .14

          2 COMBINED AT
+                           COMB2        64.   12.50          10.          3.       
  3.        .14

          HYDROGRAPH AT
+                               J        10.   12.08           1.          0.       
  0.        .00

          ROUTED TO
+                             RTJ        11.   12.17           1.          0.       
  0.        .00

          HYDROGRAPH AT
+                               K         7.   12.08           1.          0.       
  0.        .00

          ROUTED TO
+                             RTK         7.   12.17           1.          0.       
  0.        .00

          HYDROGRAPH AT
+                               L         4.   12.17           0.          0.       
  0.        .00

          2 COMBINED AT
+                           COM22        11.   12.17           1.          0.       
  0.        .01

          ROUTED TO
+                            RTKL        11.   12.17           1.          0.       
  0.        .01
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          3 COMBINED AT
+                            COM2        68.   12.50          12.          4.       
  4.        .15

 *** NORMAL END OF HEC-1 ***
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APPENDIX D 
HYDROLOGY ANALYSIS & REPORT WITH AMENDMENTS 

SPRING RIDGE SUBDIVISION 
BY:  MOUNTAIN WEST ENGINEERING 

MAY 1993 





















































 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
RATIONAL METHOD HYDROLOGY 

PROPOSED SUB-BASIN CALCULATIONS 



DESIGN DRAINAGE AREA C C WATERSHED VELOCITY Tc INTENSITY (in/hr) PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) 25-YR. 100-YR. LENGTH (ft) (ft/sec) (min) 25-YR 100-YR 25-YR 100-YR

INDIVIDUAL AREAS - PROPOSED BASINS
A1 2.57 0.40 0.50 666 2 15.55 1.74 2.57 2.23 3.30
A2 15.53 0.40 0.50 1029 2 18.57 1.63 2.40 12.63 18.65

DETENTION POND --- --- --- --- --- --- --- --- -9.86 21.95
A3 2.04 0.40 0.50 443 2 13.69 1.85 2.73 1.89 2.79
A4 1.30 0.51 0.60 531 2 14.42 1.81 2.68 1.40 2.07

OUTFLOW               
((A1+A2)+DETENTION 
POND; FOR 25 YEAR 

ONLY)

S1 --- 5.00 21.95

SOUTH CORRIDOR TO 
36" RCP AT ~STA. "C" 

110+50 at S.R. FIRE ROAD
A5 2.72 0.50 0.59 1123 2 19.36 1.59 2.35 2.55 3.77

STA. "C" 107+75 TO 
PROP. MH 1 - TYPE 4 AT A6 0.58 0.72 0.79 330 2 12.75 1.93 2.84 0.87 1.29

SPRING RIDGE 
SUBDIVISION AT 36" RCP A7 57.80 0.65 0.78 1600 2 23.33 1.44 2.12 64.74 95.67

DRAINAGE CHANNEL 
ADJACENT TO PYRAMID 

HIGHWAY 
ACCELERATION LANE - 
STA. "C" 94+30 - STA. "C" 

105+00

A8 1.79 0.68 0.75 1012 2 18.43 1.63 2.40 2.18 3.22

SOUTH CORRIDOR 
(SOUTH & WEST SIDES 

OF SITE)

RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

B1 0.36 0.85 0.87 243 2 12.02 1.96 2.89 0.62 0.91

B2 0.21 0.40 0.50 188 2 11.56 2.00 2.95 0.21 0.31

B3 0.95 0.74 0.80 263 2 12.19 1.96 2.89 1.49 2.20

B4 0.57 0.80 0.86 210 2 11.75 2.00 2.95 0.97 1.43

TOTAL 2.09 3.29 4.86

SOUTH SITE DRIVE AND 
EASTERN PARKING AREA C 1.91 0.84 0.90 753 2 16.28 1.70 2.51 2.91 4.30

TOTAL 1.91 2.91 4.30

NORTHEAST CORNER OF 
EXISTING CHURCH  

BUILDING
D1 0.18 0.85 0.87 125 3 10.70 2.07 3.06 0.32 0.47

SKY BRIDGE AND SOUTH 
ARTERIAL AREAS D2 1.11 0.66 0.74 466 2 13.88 1.85 2.73 1.51 2.23

PROPOSED BUILDING D3 1.04 0.85 0.87 150 3 10.83 2.07 3.06 1.87 2.76
E. SIDE OF PROPOSED 

BUILDING D4 0.26 0.87 0.92 208 3 11.16 2.04 3.00 0.48 0.71

TOTAL 2.58 4.19 6.17

E1 0.74 0.59 0.67 507 2 14.22 1.81 2.68 0.89 1.32
E2 0.81 0.60 0.68 479 2 13.99 1.85 2.73 1.03 1.51
E3 0.94 0.58 0.66 263 2 12.19 1.96 2.89 1.23 1.81
E4 1.16 0.58 0.66 420 2 13.50 1.85 2.73 1.41 2.08
E5 1.02 0.84 0.89 252 3 11.40 2.04 3.00 1.86 2.74
E6 0.48 0.85 0.90 246 3 11.37 2.04 3.00 0.88 1.29

TOTAL 5.15 7.29 10.75

EAST ENTRANCE & 
BASINS ALONG PYRAMID 

HIGHWAY

SOUTHWEST PARKING 
AREA & EX. CHURCH 

BUILDING - SOUTH AND 
WEST OF CHURCH 

BUILDING
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

STA. "C" 114+05 ON 
PYRAMID HIGHWAY      

(Sum of:  B1-B4, C, D1-D2, 
1/2 D3, 3/4 D4, E1-E5)

S2 10.67 15.74 23.23

36" RCP UNDER S. 
EGRESS                

(Sum of:  S2 & A1-A4, 
Minus the Reduction - 25 

year only)

S3 32.11 24.03 50.04

36" RCP AT FIRE ROAD    
(Sum of:  S3+A5)  S4 34.83 26.59 53.81

36" RCP at MH-1 TIE-IN    
(Sum of:  S4+A6) S5 35.41 27.46 55.10

42" ADS Pipe in NDOT 
ROW                   

(Sum of:  S5+A7)
S6 93.21 92.20 150.77

OPEN CHANNEL FLOW 
AT DUAL 24" CULVERTS 

AT SPRING RIDGE DRIVE 
INTERSECTION (Sum of:  

S6+A8)

S7 95.00 94.38 153.99
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

F1 0.46 0.56 0.64 232 2 11.93 2.00 2.95 0.59 0.87

F2 0.75 0.53 0.61 245 2 12.04 1.96 2.89 0.91 1.34

F3 0.56 0.46 0.56 456 2 13.80 1.85 2.73 0.58 0.85

F4 0.21 0.88 0.93 370 3 12.06 1.96 2.89 0.39 0.57

F5 0.71 0.81 0.87 207 3 11.15 2.04 3.00 1.25 1.84

F6 0.70 0.85 0.90 268 3 11.49 2.04 3.00 1.29 1.90

F7 0.98 0.81 0.87 276 3 11.53 2.00 2.95 1.70 2.51

F8 0.67 0.75 0.81 465 3 12.58 1.93 2.84 1.05 1.55

TOTAL 5.04 7.75 11.43
24" RCP @ NDOT N. 
INGRESS ROADWAY  

(Sum of:  1/4 D4, 1/2 D3, 
E6, F1-F8)

N1 6.10 9.68 14.28

G1 1.49 0.40 0.50 736 2 16.13 1.70 2.51 1.27 1.87

G2 4.31 0.40 0.50 709 2 15.91 1.74 2.57 3.75 5.54

G3 1.26 0.48 0.57 359 2 12.99 1.93 2.84 1.40 2.06

G4 1.84 0.49 0.58 929 2 17.74 1.66 2.46 1.77 2.61

(Sum of G1-G4) N2 8.90 8.18 12.08

G5 0.46 0.70 0.77 270 2 12.25 1.96 2.89 0.69 1.02

G6 1.11 0.61 0.69 545 2 14.54 1.78 2.62 1.36 2.00

TOTAL G5+G6 1.57 2.05 3.02

36" CMP @ CROSSING 
ON PYRAMID HIGHWAY 

@ N. END               
(Sum of:  N1+N2+G5+G6)

N3 16.57 19.91 29.38

NDOT ROW - NORTH 
DECELERATION LANE

NORTH SLOPE, FUTURE 
NORTH WEST & NORTH 
EAST PARKING LOT & 

NORTH NDOT CORRIDOR

WEST & NORTH SIDE OF 
NORTH CORRIDOR
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APPENDIX F 
FLOWMASTER PROPOSED STORM DRAIN PIPE DESIGN 

& CHANNEL FLOW CALCULATIONS 
FOR ON-SITE STORM FLOWS 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00000 %

Normal Depth 0.64 ft

Diameter 24.00 in

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for 24" RCP at SW Detention Pond - 25 year analysis

7/20/2015 7:58:52 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00000 %

Diameter 24.00 in

Discharge 5.00 ft³/s

Results

Normal Depth 0.64 ft

Flow Area 0.86 ft²

Wetted Perimeter 2.40 ft

Hydraulic Radius 0.36 ft

Top Width 1.87 ft

Critical Depth 0.79 ft

Percent Full 31.9 %

Critical Slope 0.00455 ft/ft

Velocity 5.78 ft/s

Velocity Head 0.52 ft

Specific Energy 1.16 ft

Froude Number 1.50

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00049 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 31.95 %

Downstream Velocity Infinity ft/s

Report for 24" RCP at SW Detention Pond - 25 year analysis

7/20/2015 8:00:29 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.79 ft

Channel Slope 1.00000 %

Critical Slope 0.00455 ft/ft

Report for 24" RCP at SW Detention Pond - 25 year analysis

7/20/2015 8:00:29 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00000 %

Normal Depth 1.67 ft

Diameter 24.00 in

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for 24" RCP at SW Detention Pond - 100 year analysis

7/20/2015 8:18:39 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00000 %

Diameter 24.00 in

Discharge 23.00 ft³/s

Results

Normal Depth 1.67 ft

Flow Area 2.80 ft²

Wetted Perimeter 4.61 ft

Hydraulic Radius 0.61 ft

Top Width 1.48 ft

Critical Depth 1.71 ft

Percent Full 83.6 %

Critical Slope 0.00968 ft/ft

Velocity 8.20 ft/s

Velocity Head 1.05 ft

Specific Energy 2.72 ft

Froude Number 1.05

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.01034 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 83.56 %

Downstream Velocity Infinity ft/s

Report for 24" RCP at SW Detention Pond - 100 year analysis

7/20/2015 8:13:01 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.67 ft

Critical Depth 1.71 ft

Channel Slope 1.00000 %

Critical Slope 0.00968 ft/ft

Report for 24" RCP at SW Detention Pond - 100 year analysis

7/20/2015 8:13:01 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 12.60000 %

Normal Depth 0.34 ft

Diameter 24.00 in

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for 24" RCP - Bee Hive to MH-34-25 year analysis

7/20/2015 8:06:00 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 12.60000 %

Diameter 24.00 in

Discharge 5.00 ft³/s

Results

Normal Depth 0.34 ft

Flow Area 0.35 ft²

Wetted Perimeter 1.70 ft

Hydraulic Radius 0.21 ft

Top Width 1.50 ft

Critical Depth 0.79 ft

Percent Full 16.9 %

Critical Slope 0.00455 ft/ft

Velocity 14.23 ft/s

Velocity Head 3.15 ft

Specific Energy 3.48 ft

Froude Number 5.18

Maximum Discharge 86.38 ft³/s

Discharge Full 80.30 ft³/s

Slope Full 0.00049 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 16.91 %

Downstream Velocity Infinity ft/s

Report for 24" RCP - Bee Hive to MH-34-25 year analysis

7/20/2015 8:09:31 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.34 ft

Critical Depth 0.79 ft

Channel Slope 12.60000 %

Critical Slope 0.00455 ft/ft

Report for 24" RCP - Bee Hive to MH-34-25 year analysis

7/20/2015 8:09:31 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 12.60000 %

Normal Depth 0.73 ft

Diameter 24.00 in

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for 24" RCP - Bee Hive to MH-34-100 year analysis

7/20/2015 8:08:02 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 12.60000 %

Diameter 24.00 in

Discharge 23.00 ft³/s

Results

Normal Depth 0.73 ft

Flow Area 1.04 ft²

Wetted Perimeter 2.60 ft

Hydraulic Radius 0.40 ft

Top Width 1.93 ft

Critical Depth 1.71 ft

Percent Full 36.6 %

Critical Slope 0.00968 ft/ft

Velocity 22.06 ft/s

Velocity Head 7.56 ft

Specific Energy 8.30 ft

Froude Number 5.29

Maximum Discharge 86.38 ft³/s

Discharge Full 80.30 ft³/s

Slope Full 0.01034 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 36.63 %

Downstream Velocity Infinity ft/s

Report for 24" RCP - Bee Hive to MH-34-100 year analysis

7/20/2015 8:08:48 AM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.73 ft

Critical Depth 1.71 ft

Channel Slope 12.60000 %

Critical Slope 0.00968 ft/ft

Report for 24" RCP - Bee Hive to MH-34-100 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.40000 %

Normal Depth 0.51 ft

Diameter 24.00 in

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for 24" RCP - MH-34 to Outlet - 25 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.40000 %

Diameter 24.00 in

Discharge 5.00 ft³/s

Results

Normal Depth 0.51 ft

Flow Area 0.63 ft²

Wetted Perimeter 2.12 ft

Hydraulic Radius 0.30 ft

Top Width 1.74 ft

Critical Depth 0.79 ft

Percent Full 25.5 %

Critical Slope 0.00455 ft/ft

Velocity 7.91 ft/s

Velocity Head 0.97 ft

Specific Energy 1.48 ft

Froude Number 2.32

Maximum Discharge 37.70 ft³/s

Discharge Full 35.04 ft³/s

Slope Full 0.00049 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 25.52 %

Downstream Velocity Infinity ft/s

Report for 24" RCP - MH-34 to Outlet - 25 year analysis
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.79 ft

Channel Slope 2.40000 %

Critical Slope 0.00455 ft/ft

Report for 24" RCP - MH-34 to Outlet - 25 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.40000 %

Normal Depth 1.18 ft

Diameter 24.00 in

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for 24" RCP - MH-34 to Outlet - 100 year analysis
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.40000 %

Diameter 24.00 in

Discharge 23.00 ft³/s

Results

Normal Depth 1.18 ft

Flow Area 1.93 ft²

Wetted Perimeter 3.51 ft

Hydraulic Radius 0.55 ft

Top Width 1.97 ft

Critical Depth 1.71 ft

Percent Full 59.1 %

Critical Slope 0.00968 ft/ft

Velocity 11.90 ft/s

Velocity Head 2.20 ft

Specific Energy 3.38 ft

Froude Number 2.12

Maximum Discharge 37.70 ft³/s

Discharge Full 35.04 ft³/s

Slope Full 0.01034 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 59.10 %

Downstream Velocity Infinity ft/s

Worksheet for 24" RCP - MH-34 to Outlet - 100 year analysis
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.18 ft

Critical Depth 1.71 ft

Channel Slope 2.40000 %

Critical Slope 0.00968 ft/ft

Worksheet for 24" RCP - MH-34 to Outlet - 100 year analysis

7/20/2015 8:15:42 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.46000 %

Normal Depth 0.64 ft

Discharge 5.00 ft³/s

Cross Section Image

X-Section for South Egress Road N. Channel at 24" RCP outlet-25 year

7/21/2015 10:12:34 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.46000 %

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4588.11

0+01 4588.00

0+04 4587.00

0+08 4586.62

0+10 4587.00

0+17 4588.00

0+22 4588.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4588.11) (0+01, 4588.00) 0.069

(0+01, 4588.00) (0+04, 4587.00) 0.069

(0+04, 4587.00) (0+08, 4586.62) 0.069

(0+08, 4586.62) (0+10, 4587.00) 0.069

(0+10, 4587.00) (0+17, 4588.00) 0.069

(0+17, 4588.00) (0+22, 4588.80) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.64 ft

Report for South Egress Road N. Channel at 24" RCP outlet-25 year
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Results

Elevation Range 4586.62 to 4588.80 ft

Flow Area 2.99 ft²

Wetted Perimeter 8.62 ft

Hydraulic Radius 0.35 ft

Top Width 8.48 ft

Normal Depth 0.64 ft

Critical Depth 0.48 ft

Critical Slope 0.11156 ft/ft

Velocity 1.67 ft/s

Velocity Head 0.04 ft

Specific Energy 0.68 ft

Froude Number 0.50

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.48 ft

Channel Slope 2.46000 %

Critical Slope 0.11156 ft/ft

Messages

Notes

Calculated water surface elevation in channel = 4587.26 feet

Report for South Egress Road N. Channel at 24" RCP outlet-25 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.46000 %

Normal Depth 1.19 ft

Discharge 23.00 ft³/s

Cross Section Image

X-Section for South Egress Road N. Channel at 24" RCP outlet-100 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.46000 %

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4588.11

0+01 4588.00

0+04 4587.00

0+08 4586.62

0+10 4587.00

0+17 4588.00

0+22 4588.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4588.11) (0+01, 4588.00) 0.069

(0+01, 4588.00) (0+04, 4587.00) 0.069

(0+04, 4587.00) (0+08, 4586.62) 0.069

(0+08, 4586.62) (0+10, 4587.00) 0.069

(0+10, 4587.00) (0+17, 4588.00) 0.069

(0+17, 4588.00) (0+22, 4588.80) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.19 ft

Report for South Egress Road N. Channel at 24" RCP outlet-100 year
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Results

Elevation Range 4586.62 to 4588.80 ft

Flow Area 9.13 ft²

Wetted Perimeter 14.18 ft

Hydraulic Radius 0.64 ft

Top Width 13.90 ft

Normal Depth 1.19 ft

Critical Depth 0.91 ft

Critical Slope 0.08908 ft/ft

Velocity 2.52 ft/s

Velocity Head 0.10 ft

Specific Energy 1.29 ft

Froude Number 0.55

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.19 ft

Critical Depth 0.91 ft

Channel Slope 2.46000 %

Critical Slope 0.08908 ft/ft

Messages

Notes

Calculated water surface elevation in channel = 4587.81 feet

Report for South Egress Road N. Channel at 24" RCP outlet-100 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 13.10000 %

Normal Depth 0.92 ft

Discharge 6.40 ft³/s

Cross Section Image

X-Section for N. Channel along S. Egress Road - 25 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 13.10000 %

Discharge 6.40 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4575.31

0+02 4575.00

0+03 4574.27

0+05 4575.00

0+07 4576.00

0+08 4577.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4575.31) (0+02, 4575.00) 0.069

(0+02, 4575.00) (0+03, 4574.27) 0.069

(0+03, 4574.27) (0+05, 4575.00) 0.069

(0+05, 4575.00) (0+07, 4576.00) 0.069

(0+07, 4576.00) (0+08, 4577.00) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.92 ft

Elevation Range 4574.27 to 4577.00 ft

Flow Area 1.65 ft²

Report for N. Channel along S. Egress Road - 25 year
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Results

Wetted Perimeter 4.68 ft

Hydraulic Radius 0.35 ft

Top Width 4.25 ft

Normal Depth 0.92 ft

Critical Depth 0.95 ft

Critical Slope 0.10695 ft/ft

Velocity 3.89 ft/s

Velocity Head 0.23 ft

Specific Energy 1.16 ft

Froude Number 1.10

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.92 ft

Critical Depth 0.95 ft

Channel Slope 13.10000 %

Critical Slope 0.10695 ft/ft

Messages

Notes

Calculated water surface elevation in channel = 4575.19 feet

Report for N. Channel along S. Egress Road - 25 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 13.10000 %

Normal Depth 1.23 ft

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for N. Channel along S. Egress Road - 100 year

7/21/2015 10:32:47 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 13.10000 %

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4576.05

0+02 4575.59

0+07 4575.45

0+16 4575.31

0+17 4575.00

0+19 4574.27

0+20 4575.00

0+22 4576.00

0+24 4577.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4576.05) (0+02, 4575.59) 0.013

(0+02, 4575.59) (0+07, 4575.45) 0.013

(0+07, 4575.45) (0+16, 4575.31) 0.013

(0+16, 4575.31) (0+17, 4575.00) 0.069

(0+17, 4575.00) (0+19, 4574.27) 0.069

(0+19, 4574.27) (0+20, 4575.00) 0.069

(0+20, 4575.00) (0+22, 4576.00) 0.069

(0+22, 4576.00) (0+24, 4577.00) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Report for N. Channel along S. Egress Road - 100 year
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Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.23 ft

Elevation Range 4574.27 to 4577.00 ft

Flow Area 4.42 ft²

Wetted Perimeter 16.67 ft

Hydraulic Radius 0.26 ft

Top Width 16.17 ft

Normal Depth 1.23 ft

Critical Depth 1.37 ft

Critical Slope 0.03895 ft/ft

Velocity 5.21 ft/s

Velocity Head 0.42 ft

Specific Energy 1.66 ft

Froude Number 1.76

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.23 ft

Critical Depth 1.37 ft

Channel Slope 13.10000 %

Critical Slope 0.03895 ft/ft

Messages

Notes

Calculated water surface elevation in channel = 4575.50 feet

Report for N. Channel along S. Egress Road - 100 year
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APPENDIX G 
PROPOSED HYDROLOGY BASIN SITE PLAN MAPS 

SOUTHERN HALF OF SITE 
NORTHERN HALF OF SITE 
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DRAWING SCALE

24" x36": 1"=60'
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SCALE: 1" = 60'

PROPOSED HYDROLOGY BASIN SITE PLAN - NORTHERN HALF
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APPENDIX H 
FLOWMASTER & CULVERTPRO 

PROPOSED STORM DRAIN PIPE DESIGN 
& CHANNEL FLOW CALCULATIONS 

FOR STORM FLOWS CONTRIBUTING TO 
NDOT RIGHT-OF-WAY 

 



 

PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

NORTH DECELERATION LANE INGRESS 
 

 

1 PROPOSED 24-INCH RCP CULVERT ANALYSIS – STATION “C” 125+39 

Headwater depth elevation – 25 year peak runoff (feet) = 4557.12 

Headwater depth elevation – 100 year peak runoff (feet) = 4557.71 

Tailwater depth elevation – 25 year peak runoff (feet) = 0.65 

Tailwater depth elevation – 100 year peak runoff (feet) = 0.75 

Existing elevation of center of travel lane adjacent to inlet (feet) = 4559.08 

Estimated 25-Year storm flow peak runoff (cfs) = 9.68 

Estimated 100-Year storm flow peak runoff (cfs) = 14.28 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 24 inches

Culvert Length: 103 ft

Flow: 9.68 ft3/s

Tailwater Depth: 0.65 ft

Upstream Invert Elevation: 4555.45 ft

Downstream Invert Elevation: 4553.90 ft

Culvert Burial: 1.09 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4557.124 ft
Upstream Velocity = 5.39 ft/s
Downstream Velocity = 8.03 ft/s

Flow Profile = S2n
Inlet Control Headwater = 4557.124 ft
Outlet Control Headwater = 4556.048 ft
Normal Depth = 0.816 ft
Critical Depth = 1.11 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro

7/21/2015http://www.culvertpro.com/CulvertPro/30001/CulvertHydraulics/CP_CulvertHydraulics.p...



Culvert Hydraulics Report

 

   

Inputs

 

Flow: 9.68 ft3/s

Channel Flow Depth: 0.65 ft

 

Upstream Invert: 4555.45 ft

Downstream Invert: 4553.9 ft

Burial: 1.09 ft

Culvert Length: 103 ft

 

 

Basic Outputs

 

Normal Depth: 0.816 ft

Critical Depth: 1.11 ft

 

Flow Classification: S2n

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.147 ft

Entrance Loss: 0.074 ft

 

Upstream Depth: ft

Inlet Velocity: 5.39 ft/s

 

Downstream Depth: ft

Outlet Velocity: 8.03 ft/s

 

Headwater: 4557.124 ft

 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 24 inches

Culvert Length: 103 ft

Flow: 14.28 ft3/s

Tailwater Depth: 0.75 ft

Upstream Invert Elevation: 4555.45 ft

Downstream Invert Elevation: 4553.90 ft

Culvert Burial: 1.09 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4557.706 ft
Upstream Velocity = 6.27 ft/s
Downstream Velocity = 8.89 ft/s

Flow Profile = S2n
Inlet Control Headwater = 4557.706 ft
Outlet Control Headwater = 4556.628 ft
Normal Depth = 1.02 ft
Critical Depth = 1.36 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 14.28 ft3/s

Channel Flow Depth: 0.75 ft

 

Upstream Invert: 4555.45 ft

Downstream Invert: 4553.9 ft

Burial: 1.09 ft

Culvert Length: 103 ft

 

 

Basic Outputs

 

Normal Depth: 1.02 ft

Critical Depth: 1.36 ft

 

Flow Classification: S2n

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.321 ft

Entrance Loss: 0.16 ft

 

Upstream Depth: ft

Inlet Velocity: 6.27 ft/s

 

Downstream Depth: ft

Outlet Velocity: 8.89 ft/s

 

Headwater: 4557.706 ft

 

  



 

PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

NORTH DECELERATION LANE INGRESS 
 

 

2 STATION “C” 126+50 – CHANNEL DOWNSTREAM OF PROPOSED 24-INCH RCP 

Flow line elevation of proposed 24-inch diameter flared end section outlet (feet) = 4553.90 

Existing elevation of center of travel lane adjacent to channel (feet) = 4558.66 

Estimated 25-year storm flow peak runoff (cfs) = 18.55 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4555.64 

Estimated 100-year storm flow peak runoff (cfs) = 27.38 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4555.74 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.65 ft

Discharge 18.55 ft³/s

Cross Section Image

X-Section for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 25 year 

7/21/2015 8:23:44 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 18.55 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4558.66

0+05 4558.75

0+10 4558.80

0+22 4558.61

0+26 4558.53

0+29 4558.47

0+31 4558.00

0+34 4557.00

0+37 4556.00

0+44 4554.99

0+57 4555.56

0+64 4556.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4558.66) (0+05, 4558.75) 0.013

(0+05, 4558.75) (0+10, 4558.80) 0.013

(0+10, 4558.80) (0+22, 4558.61) 0.013

(0+22, 4558.61) (0+26, 4558.53) 0.013

(0+26, 4558.53) (0+29, 4558.47) 0.035

(0+29, 4558.47) (0+31, 4558.00) 0.069

(0+31, 4558.00) (0+34, 4557.00) 0.069

(0+34, 4557.00) (0+37, 4556.00) 0.069

(0+37, 4556.00) (0+44, 4554.99) 0.035

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 25 year 

7/21/2015 8:27:34 AM
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Input Data

Start Station Ending Station Roughness Coefficient
(0+44, 4554.99) (0+57, 4555.56) 0.035

(0+57, 4555.56) (0+64, 4556.00) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.65 ft

Elevation Range 4554.99 to 4558.80 ft

Flow Area 6.43 ft²

Wetted Perimeter 19.27 ft

Hydraulic Radius 0.33 ft

Top Width 19.21 ft

Normal Depth 0.65 ft

Critical Depth 0.62 ft

Critical Slope 0.02633 ft/ft

Velocity 2.89 ft/s

Velocity Head 0.13 ft

Specific Energy 0.78 ft

Froude Number 0.88

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.65 ft

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 25 year 
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GVF Output Data

Critical Depth 0.62 ft

Channel Slope 2.00000 %

Critical Slope 0.02633 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4555.64 feet

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 25 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.75 ft

Discharge 27.38 ft³/s

Cross Section Image

X-Section for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 100 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 27.38 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4558.66

0+05 4558.75

0+10 4558.80

0+22 4558.61

0+26 4558.53

0+29 4558.47

0+31 4558.00

0+34 4557.00

0+37 4556.00

0+44 4554.99

0+57 4555.56

0+64 4556.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4558.66) (0+05, 4558.75) 0.013

(0+05, 4558.75) (0+10, 4558.80) 0.013

(0+10, 4558.80) (0+22, 4558.61) 0.013

(0+22, 4558.61) (0+26, 4558.53) 0.013

(0+26, 4558.53) (0+29, 4558.47) 0.035

(0+29, 4558.47) (0+31, 4558.00) 0.069

(0+31, 4558.00) (0+34, 4557.00) 0.069

(0+34, 4557.00) (0+37, 4556.00) 0.069

(0+37, 4556.00) (0+44, 4554.99) 0.035

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 100 year 

7/21/2015 8:31:02 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Input Data

Start Station Ending Station Roughness Coefficient
(0+44, 4554.99) (0+57, 4555.56) 0.035

(0+57, 4555.56) (0+64, 4556.00) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.75 ft

Elevation Range 4554.99 to 4558.80 ft

Flow Area 8.50 ft²

Wetted Perimeter 21.64 ft

Hydraulic Radius 0.39 ft

Top Width 21.57 ft

Normal Depth 0.75 ft

Critical Depth 0.72 ft

Critical Slope 0.02482 ft/ft

Velocity 3.22 ft/s

Velocity Head 0.16 ft

Specific Energy 0.91 ft

Froude Number 0.90

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.75 ft

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 100 year 
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GVF Output Data

Critical Depth 0.72 ft

Channel Slope 2.00000 %

Critical Slope 0.02482 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4555.74 feet

Report for Channel Adj. to Decel. Lane - Sta. "C" 126+50 - 100 year 
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

1 STATION “C” 114+05 CHANNEL (UPSTREAM OF EXISTING 18-INCH DIAMETER RCP CROSSING 

PYRAMID HIGHWAY, NORTH OF SITE EGRESS ACCELERATION LANE) 

Flow line elevation at existing 18-inch diameter RCP inlet (feet) = 4554.06 

Existing elevation of center of travel lane adjacent to channel (feet) = 4557.12 

Estimated 25-year storm flow peak runoff (cfs) = 15.74 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4556.56 

Estimated 100-year storm flow peak runoff (cfs) = 23.23 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4556.78 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10000 %

Normal Depth 1.56 ft

Discharge 15.74 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-25 year 

7/16/2015 3:12:38 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10000 %

Discharge 15.74 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4557.12

0+06 4557.03

0+11 4556.96

0+14 4556.92

0+34 4555.98

0+37 4555.00

0+41 4555.00

0+43 4556.00

0+49 4557.00

0+54 4558.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4557.12) (0+06, 4557.03) 0.013

(0+06, 4557.03) (0+11, 4556.96) 0.013

(0+11, 4556.96) (0+14, 4556.92) 0.013

(0+14, 4556.92) (0+34, 4555.98) 0.035

(0+34, 4555.98) (0+37, 4555.00) 0.035

(0+37, 4555.00) (0+41, 4555.00) 0.035

(0+41, 4555.00) (0+43, 4556.00) 0.035

(0+43, 4556.00) (0+49, 4557.00) 0.035

(0+49, 4557.00) (0+54, 4558.00) 0.035

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-25 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.56 ft

Elevation Range 4555.00 to 4558.00 ft

Flow Area 15.87 ft²

Wetted Perimeter 25.00 ft

Hydraulic Radius 0.63 ft

Top Width 24.55 ft

Normal Depth 1.56 ft

Critical Depth 0.68 ft

Critical Slope 0.02322 ft/ft

Velocity 0.99 ft/s

Velocity Head 0.02 ft

Specific Energy 1.57 ft

Froude Number 0.22

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.56 ft

Critical Depth 0.68 ft

Channel Slope 0.10000 %

Critical Slope 0.02322 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-25 year 
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Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-25 year 
Messages

Calculated Water Surface Elevation in Channel:  4556.56 feet
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10000 %

Normal Depth 1.78 ft

Discharge 23.23 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-100 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10000 %

Discharge 23.23 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4557.12

0+06 4557.03

0+11 4556.96

0+14 4556.92

0+34 4555.98

0+37 4555.00

0+41 4555.00

0+43 4556.00

0+49 4557.00

0+54 4558.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4557.12) (0+06, 4557.03) 0.013

(0+06, 4557.03) (0+11, 4556.96) 0.013

(0+11, 4556.96) (0+14, 4556.92) 0.013

(0+14, 4556.92) (0+34, 4555.98) 0.035

(0+34, 4555.98) (0+37, 4555.00) 0.035

(0+37, 4555.00) (0+41, 4555.00) 0.035

(0+41, 4555.00) (0+43, 4556.00) 0.035

(0+43, 4556.00) (0+49, 4557.00) 0.035

(0+49, 4557.00) (0+54, 4558.00) 0.035

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-100 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.78 ft

Elevation Range 4555.00 to 4558.00 ft

Flow Area 21.84 ft²

Wetted Perimeter 30.97 ft

Hydraulic Radius 0.71 ft

Top Width 30.49 ft

Normal Depth 1.78 ft

Critical Depth 0.85 ft

Critical Slope 0.02194 ft/ft

Velocity 1.06 ft/s

Velocity Head 0.02 ft

Specific Energy 1.79 ft

Froude Number 0.22

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.78 ft

Critical Depth 0.85 ft

Channel Slope 0.10000 %

Critical Slope 0.02194 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-100 year 
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Report for Channel Adj. to Pyramid Hwy-Sta. "C" 114+05-100 year 
Messages

Calculated Water Surface Elevation in Channel:  4556.78 feet
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

2 ANALYSIS OF PROPOSED 36-INCH RCP CULVERT – STATION “C” 112+60 

Headwater depth elevation – 25 year peak runoff (feet) = 4555.35 

Headwater depth elevation – 100 year peak runoff (feet) = 4557.36 

Tailwater depth elevation – 25 year peak runoff (feet) = 1.49 

Tailwater depth elevation – 100 year peak runoff (feet) = 1.89 

Existing elevation of center of travel lane adjacent to inlet (feet) = 4556.12 

Estimated 25-Year storm flow peak runoff (cfs) = 24.03 

Estimated 100-Year storm flow peak runoff (cfs) = 50.04 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 64 ft

Flow: 24.03 ft3/s

Tailwater Depth: 1.49 ft

Upstream Invert Elevation: 4553.00 ft

Downstream Invert Elevation: 4551.70 ft

Culvert Burial: 1.0 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4555.353 ft
Upstream Velocity = 6.37 ft/s
Downstream Velocity = 11.2 ft/s

Flow Profile = S2n
Inlet Control Headwater = 4555.353 ft
Outlet Control Headwater = 4554.542 ft
Normal Depth = 1.03 ft
Critical Depth = 1.58 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 24.03 ft3/s

Channel Flow Depth: 1.49 ft

 

Upstream Invert: 4553 ft

Downstream Invert: 4551.7 ft

Burial: 1 ft

Culvert Length: 64 ft

 

 

Basic Outputs

 

Normal Depth: 1.03 ft

Critical Depth: 1.58 ft

 

Flow Classification: S2n

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.179 ft

Entrance Loss: 0.09 ft

 

Upstream Depth: ft

Inlet Velocity: 6.37 ft/s

 

Downstream Depth: ft

Outlet Velocity: 11.2 ft/s

 

Headwater: 4555.353 ft

 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 64 ft

Flow: 50.04 ft3/s

Tailwater Depth: 1.89 ft

Upstream Invert Elevation: 4553.00 ft

Downstream Invert Elevation: 4551.70 ft

Culvert Burial: 1.0 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4557.357 ft
Upstream Velocity = 8.6 ft/s
Downstream Velocity = 13.6 ft/s

Flow Profile = S2n
Inlet Control Headwater = 4557.357 ft
Outlet Control Headwater = 4556.115 ft
Normal Depth = 1.55 ft
Critical Depth = 2.3 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 50.04 ft3/s

Channel Flow Depth: 1.89 ft

 

Upstream Invert: 4553 ft

Downstream Invert: 4551.7 ft

Burial: 1 ft

Culvert Length: 64 ft

 

 

Basic Outputs

 

Normal Depth: 1.55 ft

Critical Depth: 2.3 ft

 

Flow Classification: S2n

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.778 ft

Entrance Loss: 0.389 ft

 

Upstream Depth: ft

Inlet Velocity: 8.6 ft/s

 

Downstream Depth: ft

Outlet Velocity: 13.6 ft/s

 

Headwater: 4557.357 ft

 

  



 

PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

3 STATION “C” 111+00 CHANNEL (UPSTREAM OF PROPOSED 36-INCH DIAMETER RCP AT 

SPRING RIDGE FIRE ROAD) 

Flow line elevation at Station “C” 111+00 (feet) = 4552.65 

Existing elevation of center of travel lane adjacent to channel (feet) = 4555.55 

Estimated 25-year storm flow peak runoff (cfs) = 26.59 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4554.14 

Estimated 100-year storm flow peak runoff (cfs) = 53.81 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4554.54 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00000 %

Normal Depth 1.49 ft

Left Side Slope 3.50 ft/ft (H:V)

Right Side Slope 3.50 ft/ft (H:V)

Discharge 26.59 ft³/s

Cross Section Image

X-Section for Channel Adj. to Accel. Lane - Sta. "C" 111+00-25 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00000 %

Left Side Slope 3.50 ft/ft (H:V)

Right Side Slope 3.50 ft/ft (H:V)

Discharge 26.59 ft³/s

Results

Normal Depth 1.49 ft

Flow Area 7.81 ft²

Wetted Perimeter 10.87 ft

Hydraulic Radius 0.72 ft

Top Width 10.46 ft

Critical Depth 1.29 ft

Critical Slope 0.02176 ft/ft

Velocity 3.40 ft/s

Velocity Head 0.18 ft

Specific Energy 1.67 ft

Froude Number 0.69

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.49 ft

Critical Depth 1.29 ft

Channel Slope 1.00000 %

Critical Slope 0.02176 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00000 %

Normal Depth 1.89 ft

Left Side Slope 3.50 ft/ft (H:V)

Right Side Slope 3.50 ft/ft (H:V)

Discharge 50.04 ft³/s

Cross Section Image

X-Section for Channel Adj. to Accel. Lane - Sta. "C" 111+00-100 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00000 %

Left Side Slope 3.50 ft/ft (H:V)

Right Side Slope 3.50 ft/ft (H:V)

Discharge 50.04 ft³/s

Results

Normal Depth 1.89 ft

Flow Area 12.55 ft²

Wetted Perimeter 13.79 ft

Hydraulic Radius 0.91 ft

Top Width 13.26 ft

Critical Depth 1.66 ft

Critical Slope 0.02000 ft/ft

Velocity 3.99 ft/s

Velocity Head 0.25 ft

Specific Energy 2.14 ft

Froude Number 0.72

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.89 ft

Critical Depth 1.66 ft

Channel Slope 1.00000 %

Critical Slope 0.02000 ft/ft
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

4 ANALYSIS OF PROPOSED 36-INCH RCP CULVERT AT SPRING RIDGE FIRE ROAD – STATION 

“C” 110+50 

Headwater depth elevation – 25 year peak runoff (feet) = 4552.33 

Headwater depth elevation – 100 year peak runoff (feet) = 4554.41 

Tailwater depth elevation – 25 year peak runoff (feet) = 1.71 

Tailwater depth elevation – 100 year peak runoff (feet) = 2.23 

Existing elevation of center of travel lane adjacent to inlet (feet) = 4554.37 

Estimated 25-Year storm flow peak runoff (cfs) = 26.59 

Estimated 100-Year storm flow peak runoff (cfs) = 53.81 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 33.3 ft

Flow: 26.59 ft3/s

Tailwater Depth: 1.71 ft

Upstream Invert Elevation: 4549.65 ft

Downstream Invert Elevation: 4548.74 ft

Culvert Burial: 1.5 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4552.332 ft
Upstream Velocity = 3.76 ft/s
Downstream Velocity = 3.76 ft/s

Flow Profile = S1f
Inlet Control Headwater = 4552.157 ft
Outlet Control Headwater = 4552.332 ft
Normal Depth = 1 ft
Critical Depth = 1.67 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 26.59 ft3/s

Channel Flow Depth: 1.71 ft

 

Upstream Invert: 4549.65 ft

Downstream Invert: 4548.74 ft

Burial: 1.5 ft

Culvert Length: 33.3 ft

 

 

Basic Outputs

 

Normal Depth: 1 ft

Critical Depth: 1.67 ft

 

Flow Classification: S1f

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.22 ft

Entrance Loss: 0.11 ft

 

Upstream Depth: ft

Inlet Velocity: 3.76 ft/s

 

Downstream Depth: ft

Outlet Velocity: 3.76 ft/s

 

Headwater: 4552.332 ft

 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 33.3 ft

Flow: 53.81 ft3/s

Tailwater Depth: 2.23 ft

Upstream Invert Elevation: 4549.65 ft

Downstream Invert Elevation: 4548.74 ft

Culvert Burial: 1.5 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4554.41 ft
Upstream Velocity = 8.94 ft/s
Downstream Velocity = 15.5 ft/s

Flow Profile = S1f
Inlet Control Headwater = 4554.41 ft
Outlet Control Headwater = 4554.035 ft
Normal Depth = 1.48 ft
Critical Depth = 2.38 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 53.81 ft3/s

Channel Flow Depth: 2.23 ft

 

Upstream Invert: 4549.65 ft

Downstream Invert: 4548.74 ft

Burial: 1.5 ft

Culvert Length: 33.3 ft

 

 

Basic Outputs

 

Normal Depth: 1.48 ft

Critical Depth: 2.38 ft

 

Flow Classification: S1f

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.9 ft

Entrance Loss: 0.45 ft

 

Upstream Depth: ft

Inlet Velocity: 8.94 ft/s

 

Downstream Depth: ft

Outlet Velocity: 15.5 ft/s

 

Headwater: 4554.41 ft

 

  



 

PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

5 STATION “C” 109+90 – CHANNEL DOWNSTREAM OF PROPOSED 36-INCH DIAMETER RCP AT 

SPRING RIDGE FIRE ROAD 

Flow line elevation at Station “C” 109+90 (feet) = 4550.15 

Existing elevation of center of travel lane adjacent to channel (feet) = 4553.90 

Estimated 25-year storm flow peak runoff (cfs) = 26.59 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4551.86 

Estimated 100-year storm flow peak runoff (cfs) = 53.81 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4552.38 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 4.79000 %

Normal Depth 1.71 ft

Left Side Slope 2.50 ft/ft (H:V)

Right Side Slope 0.19 ft/ft (H:V)

Discharge 26.59 ft³/s

Cross Section Image

X-Section for Channel Adj. to Accel. Lane - Sta. "C" 109+90-25 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 4.79000 %

Left Side Slope 2.50 ft/ft (H:V)

Right Side Slope 0.19 ft/ft (H:V)

Discharge 26.59 ft³/s

Results

Normal Depth 1.71 ft

Flow Area 3.94 ft²

Wetted Perimeter 6.35 ft

Hydraulic Radius 0.62 ft

Top Width 4.60 ft

Critical Depth 1.89 ft

Critical Slope 0.02796 ft/ft

Velocity 6.75 ft/s

Velocity Head 0.71 ft

Specific Energy 2.42 ft

Froude Number 1.29

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.71 ft

Critical Depth 1.89 ft

Channel Slope 4.79000 %

Critical Slope 0.02796 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 4.79000 %

Normal Depth 2.23 ft

Left Side Slope 2.50 ft/ft (H:V)

Right Side Slope 0.19 ft/ft (H:V)

Discharge 53.81 ft³/s

Cross Section Image

X-Section for Channel Adj. to Accel. Lane - Sta. "C" 109+90-100 year
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 4.79000 %

Left Side Slope 2.50 ft/ft (H:V)

Right Side Slope 0.19 ft/ft (H:V)

Discharge 53.81 ft³/s

Results

Normal Depth 2.23 ft

Flow Area 6.68 ft²

Wetted Perimeter 8.27 ft

Hydraulic Radius 0.81 ft

Top Width 5.99 ft

Critical Depth 2.51 ft

Critical Slope 0.02545 ft/ft

Velocity 8.06 ft/s

Velocity Head 1.01 ft

Specific Energy 3.24 ft

Froude Number 1.35

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.23 ft

Critical Depth 2.51 ft

Channel Slope 4.79000 %

Critical Slope 0.02545 ft/ft

Report for Channel Adj. to Accel. Lane - Sta. "C" 109+90-100 year
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

6 STATION “C” 107+75 CHANNEL (UPSTREAM OF PROPOSED 36-INCH DIAMETER RCP AT 
MH-1) 

Flow line elevation upstream at Station “C” 107+75 = 4550.44 

Existing elevation of center of travel lane adjacent to channel (feet) = 4552.06 

Estimated 25-year storm flow peak runoff (cfs) = 27.46 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4552.04 

Estimated 100-year storm flow peak runoff (cfs) = 55.10 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4552.25 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.70000 %

Normal Depth 1.60 ft

Discharge 27.46 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-25 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.70000 %

Discharge 27.46 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4552.06

0+06 4551.93

0+11 4551.83

0+22 4551.56

0+25 4551.50

0+28 4551.00

0+29 4550.44

0+30 4551.00

0+32 4552.00

0+33 4553.00

0+35 4554.06

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4552.06) (0+06, 4551.93) 0.013

(0+06, 4551.93) (0+11, 4551.83) 0.013

(0+11, 4551.83) (0+22, 4551.56) 0.013

(0+22, 4551.56) (0+25, 4551.50) 0.013

(0+25, 4551.50) (0+28, 4551.00) 0.035

(0+28, 4551.00) (0+29, 4550.44) 0.069

(0+29, 4550.44) (0+30, 4551.00) 0.069

(0+30, 4551.00) (0+32, 4552.00) 0.069

(0+32, 4552.00) (0+33, 4553.00) 0.069

(0+33, 4553.00) (0+35, 4554.06) 0.069

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-25 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.60 ft

Elevation Range 4550.44 to 4554.06 ft

Flow Area 12.21 ft²

Wetted Perimeter 31.42 ft

Hydraulic Radius 0.39 ft

Top Width 30.73 ft

Normal Depth 1.60 ft

Critical Depth 1.45 ft

Critical Slope 0.01858 ft/ft

Velocity 2.25 ft/s

Velocity Head 0.08 ft

Specific Energy 1.68 ft

Froude Number 0.63

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.60 ft

Critical Depth 1.45 ft

Channel Slope 0.70000 %

Critical Slope 0.01858 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-25 year 
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Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-25 year 
Messages

Calculated Water Surface Elevation in Channel:  4552.04 feet
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.70000 %

Normal Depth 1.81 ft

Discharge 55.10 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-100 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.70000 %

Discharge 55.10 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4552.06

0+06 4551.93

0+11 4551.83

0+22 4551.56

0+25 4551.50

0+28 4551.00

0+29 4550.44

0+30 4551.00

0+32 4552.00

0+33 4553.00

0+35 4554.06

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4552.06) (0+06, 4551.93) 0.013

(0+06, 4551.93) (0+11, 4551.83) 0.013

(0+11, 4551.83) (0+22, 4551.56) 0.013

(0+22, 4551.56) (0+25, 4551.50) 0.013

(0+25, 4551.50) (0+28, 4551.00) 0.035

(0+28, 4551.00) (0+29, 4550.44) 0.069

(0+29, 4550.44) (0+30, 4551.00) 0.069

(0+30, 4551.00) (0+32, 4552.00) 0.069

(0+32, 4552.00) (0+33, 4553.00) 0.069

(0+33, 4553.00) (0+35, 4554.06) 0.069

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-100 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.81 ft

Elevation Range 4550.44 to 4554.06 ft

Flow Area 19.05 ft²

Wetted Perimeter 33.04 ft

Hydraulic Radius 0.58 ft

Top Width 32.10 ft

Normal Depth 1.81 ft

Critical Depth 1.67 ft

Critical Slope 0.01737 ft/ft

Velocity 2.89 ft/s

Velocity Head 0.13 ft

Specific Energy 1.94 ft

Froude Number 0.66

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.81 ft

Critical Depth 1.67 ft

Channel Slope 0.70000 %

Critical Slope 0.01737 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-100 year 
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Report for Channel Adj. to Pyramid Hwy-Sta. "C" 107+75-100 year 
Messages

Calculated Water Surface Elevation in Channel:  4552.25 feet
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

7 ANALYSIS OF PROPOSED 36-INCH RCP CULVERT AT PROPOSED MH-1, TYPE 4 
STATION “C” 105+00 

Headwater depth elevation – 25 year peak runoff (feet) = 4549.16 

Headwater depth elevation – 100 year peak runoff (feet) = 4551.24 

Tailwater depth elevation – 25 year peak runoff (feet) = 2.02 

Tailwater depth elevation – 100 year peak runoff (feet) = 2.98 

Existing elevation of center of travel lane adjacent to inlet (feet) = 4549.39 

Estimated 25-Year storm flow peak runoff (cfs) = 27.46 

Estimated 100-Year storm flow peak runoff (cfs) = 55.10 

  



Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 11 ft

Flow: 27.46 ft3/s

Tailwater Depth: 2.02 ft

Upstream Invert Elevation: 4546.00 ft

Downstream Invert Elevation: 4545.27 ft

Culvert Burial: 1.5 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4549.16 ft
Upstream Velocity = 3.88 ft/s
Downstream Velocity = 3.88 ft/s

Flow Profile = S1f
Inlet Control Headwater = 4548.56 ft
Outlet Control Headwater = 4549.16 ft
Normal Depth = 0.811 ft
Critical Depth = 1.69 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 27.46 ft3/s

Channel Flow Depth: 2.02 ft

 

Upstream Invert: 4546 ft

Downstream Invert: 4545.27 ft

Burial: 1.5 ft

Culvert Length: 11 ft

 

 

Basic Outputs

 

Normal Depth: 0.811 ft

Critical Depth: 1.69 ft

 

Flow Classification: S1f

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.234 ft

Entrance Loss: 0.117 ft

 

Upstream Depth: ft

Inlet Velocity: 3.88 ft/s

 

Downstream Depth: ft

Outlet Velocity: 3.88 ft/s

 

Headwater: 4549.16 ft

 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.012

Channel Slope 1.80000 %

Normal Depth 2.02 ft

Diameter 42.00 in

Discharge 92.20 ft³/s

Cross Section Image

X-Section for 42" ADS N-12WT IB Pipe - 25 year analysis
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27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.012

Channel Slope 1.80000 %

Diameter 42.00 in

Discharge 92.20 ft³/s

Results

Normal Depth 2.02 ft

Flow Area 5.74 ft²

Wetted Perimeter 6.03 ft

Hydraulic Radius 0.95 ft

Top Width 3.46 ft

Critical Depth 2.97 ft

Percent Full 57.6 %

Critical Slope 0.00674 ft/ft

Velocity 16.07 ft/s

Velocity Head 4.01 ft

Specific Energy 6.03 ft

Froude Number 2.20

Maximum Discharge 157.29 ft³/s

Discharge Full 146.22 ft³/s

Slope Full 0.00716 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.60 %

Downstream Velocity Infinity ft/s

Report for 42" ADS N-12WT IB Pipe - 25 year analysis
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.02 ft

Critical Depth 2.97 ft

Channel Slope 1.80000 %

Critical Slope 0.00674 ft/ft

Report for 42" ADS N-12WT IB Pipe - 25 year analysis
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Main Hydraulics Rational Method SCS Method Culvert Length Tailwater

Culvert Hydraulics US Units | SI Units

Culvert Shape: Round

Diameter: 36 inches

Culvert Length: 11 ft

Flow: 55.10 ft3/s

Tailwater Depth: 2.98 ft

Upstream Invert Elevation: 4546.00 ft

Downstream Invert Elevation: 4545.27 ft

Culvert Burial: 1.5 ft

Manning's n of Culvert: 0.013

Entrance Loss Coefficient: 0.5

End Section: Conforming to Slope

Calculate

Results

Headwater = 4551.24 ft
Upstream Velocity = 7.8 ft/s
Downstream Velocity = 7.8 ft/s

Flow Profile = S1f
Inlet Control Headwater = 4550.904 ft
Outlet Control Headwater = 4551.24 ft
Normal Depth = 1.17 ft
Critical Depth = 2.41 ft
View Report

Information Panel

Inputs - Diagram

Manning's n table

Entrance Loss Coefficients

Page 1 of 1CulvertPro
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Culvert Hydraulics Report

 

   

Inputs

 

Flow: 50.1 ft3/s

Channel Flow Depth: 2.86 ft

 

Upstream Invert: 4546 ft

Downstream Invert: 4545.27 ft

Burial: 1.5 ft

Culvert Length: 11 ft

 

 

Basic Outputs

 

Normal Depth: 1.11 ft

Critical Depth: 2.3 ft

 

Flow Classification: S1f

 

Gradually Varied Flow Analysis Results

 

Upstream Velocity Head: 0.78 ft

Entrance Loss: 0.39 ft

 

Upstream Depth: ft

Inlet Velocity: 7.09 ft/s

 

Downstream Depth: ft

Outlet Velocity: 7.09 ft/s

 

Headwater: 4550.862 ft

 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.012

Channel Slope 1.80000 %

Normal Depth 2.98 ft

Diameter 42.00 in

Discharge 150.77 ft³/s

Cross Section Image

X-Section for 42" ADS N-12WT IB Pipe - 100 year analysis

7/20/2015 9:12:41 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.012

Channel Slope 1.80000 %

Diameter 42.00 in

Discharge 150.77 ft³/s

Results

Normal Depth 2.98 ft

Flow Area 8.72 ft²

Wetted Perimeter 8.22 ft

Hydraulic Radius 1.06 ft

Top Width 2.49 ft

Critical Depth 3.39 ft

Percent Full 85.1 %

Critical Slope 0.01681 ft/ft

Velocity 17.28 ft/s

Velocity Head 4.64 ft

Specific Energy 7.62 ft

Froude Number 1.63

Maximum Discharge 157.29 ft³/s

Discharge Full 146.22 ft³/s

Slope Full 0.01914 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 85.08 %

Downstream Velocity Infinity ft/s

Report for 42" ADS N-12WT IB Pipe - 100 year analysis
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.98 ft

Critical Depth 3.39 ft

Channel Slope 1.80000 %

Critical Slope 0.01681 ft/ft

Report for 42" ADS N-12WT IB Pipe - 100 year analysis
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

8 STATION “C” 101+60 – CHANNEL ADJACENT TO PYRAMID HIGHWAY ACCELERATION LANE 

Flow line elevation at Station “C” 101+60 = 4543.39 

Existing elevation of center of travel lane adjacent to channel (feet) = 4544.04 

Estimated 25-year storm flow peak runoff (cfs) = 2.18 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4543.63 

Estimated 100-year storm flow peak runoff (cfs) = 3.22 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4543.66 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 0.24 ft

Discharge 2.18 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C"101+60 - 25 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 2.18 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4544.17

0+06 4543.92

0+11 4543.82

0+17 4543.63

0+20 4543.57

0+30 4543.45

0+32 4543.39

0+34 4546.00

0+36 4547.00

0+38 4548.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4544.17) (0+06, 4543.92) 0.013

(0+06, 4543.92) (0+11, 4543.82) 0.013

(0+11, 4543.82) (0+17, 4543.63) 0.013

(0+17, 4543.63) (0+20, 4543.57) 0.013

(0+20, 4543.57) (0+30, 4543.45) 0.035

(0+30, 4543.45) (0+32, 4543.39) 0.069

(0+32, 4543.39) (0+34, 4546.00) 0.069

(0+34, 4546.00) (0+36, 4547.00) 0.069

(0+36, 4547.00) (0+38, 4548.00) 0.069

Report for Channel Adj. to Pyramid Hwy-Sta. "C"101+60 - 25 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.24 ft

Elevation Range 4543.39 to 4548.00 ft

Flow Area 1.81 ft²

Wetted Perimeter 15.81 ft

Hydraulic Radius 0.11 ft

Top Width 15.69 ft

Normal Depth 0.24 ft

Critical Depth 0.20 ft

Critical Slope 0.05021 ft/ft

Velocity 1.20 ft/s

Velocity Head 0.02 ft

Specific Energy 0.26 ft

Froude Number 0.62

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.20 ft

Channel Slope 1.80000 %

Critical Slope 0.05021 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta. "C"101+60 - 25 year 
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Report for Channel Adj. to Pyramid Hwy-Sta. "C"101+60 - 25 year 
Messages

Calculated Water Surface Elevation in Channel:  4543.63 feet

7/21/2015 9:46:54 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 3of3Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 0.27 ft

Discharge 3.22 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta."C"101+60 - 100 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 3.22 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4544.17

0+06 4543.92

0+11 4543.82

0+17 4543.63

0+20 4543.57

0+30 4543.45

0+32 4543.39

0+34 4546.00

0+36 4547.00

0+38 4548.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4544.17) (0+06, 4543.92) 0.013

(0+06, 4543.92) (0+11, 4543.82) 0.013

(0+11, 4543.82) (0+17, 4543.63) 0.013

(0+17, 4543.63) (0+20, 4543.57) 0.013

(0+20, 4543.57) (0+30, 4543.45) 0.035

(0+30, 4543.45) (0+32, 4543.39) 0.069

(0+32, 4543.39) (0+34, 4546.00) 0.069

(0+34, 4546.00) (0+36, 4547.00) 0.069

(0+36, 4547.00) (0+38, 4548.00) 0.069

Report for Channel Adj. to Pyramid Hwy-Sta."C"101+60 - 100 year 
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Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.27 ft

Elevation Range 4543.39 to 4548.00 ft

Flow Area 2.32 ft²

Wetted Perimeter 16.82 ft

Hydraulic Radius 0.14 ft

Top Width 16.69 ft

Normal Depth 0.27 ft

Critical Depth 0.23 ft

Critical Slope 0.04489 ft/ft

Velocity 1.39 ft/s

Velocity Head 0.03 ft

Specific Energy 0.30 ft

Froude Number 0.66

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.27 ft

Critical Depth 0.23 ft

Channel Slope 1.80000 %

Critical Slope 0.04489 ft/ft

Messages

Notes

Report for Channel Adj. to Pyramid Hwy-Sta."C"101+60 - 100 year 
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Report for Channel Adj. to Pyramid Hwy-Sta."C"101+60 - 100 year 
Messages

Calculated Water Surface Elevation in Channel:  4543.66 feet
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

9 STATION “C” 95+60 – CHANNEL ADJACENT TO PYRAMID HIGHWAY ACCELERATION LANE 

Flow line elevation at Station “C” 95+60 = 4531.67 

Existing elevation of center of travel lane adjacent to channel (feet) = 4532.16 

Estimated 25-year storm flow peak runoff (cfs) = 2.18 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4531.87 

Estimated 100-year storm flow peak runoff (cfs) = 3.22 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4531.90 

 

 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.20 ft

Discharge 2.18 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 25 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 2.18 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4532.16

0+06 4532.04

0+14 4531.78

0+22 4531.71

0+27 4531.67

0+28 4532.00

0+32 4533.00

0+38 4533.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4532.16) (0+06, 4532.04) 0.013

(0+06, 4532.04) (0+14, 4531.78) 0.013

(0+14, 4531.78) (0+22, 4531.71) 0.035

(0+22, 4531.71) (0+27, 4531.67) 0.069

(0+27, 4531.67) (0+28, 4532.00) 0.069

(0+28, 4532.00) (0+32, 4533.00) 0.035

(0+32, 4533.00) (0+38, 4533.40) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Report for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 25 year 
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Results

Normal Depth 0.20 ft

Elevation Range 4531.67 to 4533.40 ft

Flow Area 2.00 ft²

Wetted Perimeter 16.12 ft

Hydraulic Radius 0.12 ft

Top Width 16.10 ft

Normal Depth 0.20 ft

Critical Depth 0.15 ft

Critical Slope 0.07537 ft/ft

Velocity 1.09 ft/s

Velocity Head 0.02 ft

Specific Energy 0.22 ft

Froude Number 0.54

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.20 ft

Critical Depth 0.15 ft

Channel Slope 2.00000 %

Critical Slope 0.07537 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4531.87 feet

Report for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 25 year 

7/21/2015 9:48:44 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.23 ft

Discharge 3.22 ft³/s

Cross Section Image

X-Section for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 100 year 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 3.22 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4532.16

0+06 4532.04

0+14 4531.78

0+22 4531.71

0+27 4531.67

0+28 4532.00

0+32 4533.00

0+38 4533.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4532.16) (0+06, 4532.04) 0.013

(0+06, 4532.04) (0+14, 4531.78) 0.013

(0+14, 4531.78) (0+22, 4531.71) 0.035

(0+22, 4531.71) (0+27, 4531.67) 0.069

(0+27, 4531.67) (0+28, 4532.00) 0.069

(0+28, 4532.00) (0+32, 4533.00) 0.035

(0+32, 4533.00) (0+38, 4533.40) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Report for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 100 year 
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Results

Normal Depth 0.23 ft

Elevation Range 4531.67 to 4533.40 ft

Flow Area 2.56 ft²

Wetted Perimeter 17.33 ft

Hydraulic Radius 0.15 ft

Top Width 17.30 ft

Normal Depth 0.23 ft

Critical Depth 0.18 ft

Critical Slope 0.06684 ft/ft

Velocity 1.26 ft/s

Velocity Head 0.02 ft

Specific Energy 0.26 ft

Froude Number 0.58

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.23 ft

Critical Depth 0.18 ft

Channel Slope 2.00000 %

Critical Slope 0.06684 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4531.90 feet

Report for Channel Adj. to Pyramid Hwy-Sta. "C"95+60 - 100 year 
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DESIGN DRAINAGE AREA C C WATERSHED VELOCITY Tc INTENSITY (in/hr) PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) 25-YR. 100-YR. LENGTH (ft) (ft/sec) (min) 25-YR 100-YR 25-YR 100-YR

INDIVIDUAL AREAS - PROPOSED BASINS
A1 2.57 0.40 0.50 666 2 15.55 1.74 2.57 2.23 3.30
A2 15.53 0.40 0.50 1029 2 18.57 1.63 2.40 12.63 18.65

DETENTION POND --- --- --- --- --- --- --- --- -9.86 21.95
A3 2.04 0.40 0.50 443 2 13.69 1.85 2.73 1.89 2.79
A4 1.30 0.51 0.60 531 2 14.42 1.81 2.68 1.40 2.07

OUTFLOW               
((A1+A2)+DETENTION 
POND; FOR 25 YEAR 

ONLY)

S1 --- 5.00 21.95

SOUTH CORRIDOR TO 
36" RCP AT ~STA. "C" 

110+50 at S.R. FIRE ROAD
A5 2.72 0.50 0.59 1123 2 19.36 1.59 2.35 2.55 3.77

STA. "C" 107+75 TO 
PROP. MH 1 - TYPE 4 AT A6 0.58 0.72 0.79 330 2 12.75 1.93 2.84 0.87 1.29

SPRING RIDGE 
SUBDIVISION AT 36" RCP A7 57.80 0.65 0.78 1600 2 23.33 1.44 2.12 64.74 95.67

DRAINAGE CHANNEL 
ADJACENT TO PYRAMID 

HIGHWAY 
ACCELERATION LANE - 
STA. "C" 94+30 - STA. "C" 

105+00

A8 1.79 0.68 0.75 1012 2 5.00 2.77 4.09 3.71 5.48

SOUTH CORRIDOR 
(SOUTH & WEST SIDES 

OF SITE)

RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

B1 0.36 0.85 0.87 243 2 12.02 1.96 2.89 0.62 0.91

B2 0.21 0.40 0.50 188 2 11.56 2.00 2.95 0.21 0.31

B3 0.95 0.74 0.80 263 2 12.19 1.96 2.89 1.49 2.20

B4 0.57 0.80 0.86 210 2 11.75 2.00 2.95 0.97 1.43

TOTAL 2.09 3.29 4.86

SOUTH SITE DRIVE AND 
EASTERN PARKING AREA C 1.91 0.84 0.90 753 2 16.28 1.70 2.51 2.91 4.30

TOTAL 1.91 2.91 4.30

NORTHEAST CORNER OF 
EXISTING CHURCH  

BUILDING
D1 0.18 0.85 0.87 125 3 10.70 2.07 3.06 0.32 0.47

SKY BRIDGE AND SOUTH 
ARTERIAL AREAS D2 1.11 0.66 0.74 466 2 13.88 1.85 2.73 1.51 2.23

PROPOSED BUILDING D3 1.04 0.85 0.87 150 3 10.83 2.07 3.06 1.87 2.76
E. SIDE OF PROPOSED 

BUILDING D4 0.26 0.87 0.92 208 3 11.16 2.04 3.00 0.48 0.71

TOTAL 2.58 4.19 6.17

E1 0.74 0.59 0.67 507 2 14.22 1.81 2.68 0.89 1.32
E2 0.81 0.60 0.68 479 2 13.99 1.85 2.73 1.03 1.51
E3 0.94 0.58 0.66 263 2 12.19 1.96 2.89 1.23 1.81
E4 1.16 0.58 0.66 420 2 13.50 1.85 2.73 1.41 2.08
E5 1.02 0.84 0.89 252 3 11.40 2.04 3.00 1.86 2.74
E6 0.48 0.85 0.90 246 3 11.37 2.04 3.00 0.88 1.29

TOTAL 5.15 7.29 10.75

EAST ENTRANCE & 
BASINS ALONG PYRAMID 

HIGHWAY

SOUTHWEST PARKING 
AREA & EX. CHURCH 

BUILDING - SOUTH AND 
WEST OF CHURCH 

BUILDING

Page 2 of 4



RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

STA. "C" 114+05 ON 
PYRAMID HIGHWAY      

(Sum of:  B1-B4, C, D1-D2, 
1/2 D3, 3/4 D4, E1-E5)

S2 10.67 15.74 23.23

36" RCP UNDER S. 
EGRESS                

(Sum of:  S2 & A1-A4, 
Minus the Reduction - 25 

year only)

S3 32.11 24.03 50.04

36" RCP AT FIRE ROAD    
(Sum of:  S3+A5)  S4 34.83 26.59 53.81

36" RCP at MH-1 TIE-IN    
(Sum of:  S4+A6) S5 35.41 27.46 55.10

42" ADS Pipe in NDOT 
ROW                   

(Sum of:  S5+A7)
S6 93.21 92.20 150.77

OPEN CHANNEL FLOW 
AT DUAL 24" CULVERTS 

AT SPRING RIDGE DRIVE 
INTERSECTION (Sum of:  

S6+A8)

S7 95.00 95.92 156.26

Page 3 of 4



RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES

WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

F1 0.46 0.56 0.64 232 2 11.93 2.00 2.95 0.59 0.87

F2 0.75 0.53 0.61 245 2 12.04 1.96 2.89 0.91 1.34

F3 0.56 0.46 0.56 456 2 13.80 1.85 2.73 0.58 0.85

F4 0.21 0.88 0.93 370 3 12.06 1.96 2.89 0.39 0.57

F5 0.71 0.81 0.87 207 3 11.15 2.04 3.00 1.25 1.84

F6 0.70 0.85 0.90 268 3 11.49 2.04 3.00 1.29 1.90

F7 0.98 0.81 0.87 276 3 11.53 2.00 2.95 1.70 2.51

F8 0.67 0.75 0.81 465 3 12.58 1.93 2.84 1.05 1.55

TOTAL 5.04 7.75 11.43
24" RCP @ NDOT N. 
INGRESS ROADWAY  

(Sum of:  1/4 D4, 1/2 D3, 
E6, F1-F8)

N1 6.10 9.68 14.28

G1 1.49 0.40 0.50 736 2 16.13 1.70 2.51 1.27 1.87

G2 4.31 0.40 0.50 709 2 15.91 1.74 2.57 3.75 5.54

G3 1.26 0.48 0.57 359 2 12.99 1.93 2.84 1.40 2.06

G4 1.84 0.49 0.58 929 2 17.74 1.66 2.46 1.77 2.61

(Sum of G1-G4) N2 8.90 8.18 12.08

G5 0.46 0.70 0.77 270 2 12.25 1.96 2.89 0.69 1.02

G6 1.11 0.61 0.69 545 2 14.54 1.78 2.62 1.36 2.00

TOTAL G5+G6 1.57 2.05 3.02

36" CMP @ CROSSING 
ON PYRAMID HIGHWAY 

@ N. END               
(Sum of:  N1+N2+G5+G6)

N3 16.57 19.91 29.38

NDOT ROW - NORTH 
DECELERATION LANE

NORTH SLOPE, FUTURE 
NORTH WEST & NORTH 
EAST PARKING LOT & 

NORTH NDOT CORRIDOR

WEST & NORTH SIDE OF 
NORTH CORRIDOR
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

6 CROSS SECTION C-C:  STATION “C” 106+50 CHANNEL (UPSTREAM OF PROPOSED 36-INCH 

DIAMETER RCP AT MH-1) 

Flow line elevation at Station “C” 106+50 = 4549.48 

Existing elevation of center of travel lane adjacent to channel (feet) = 4551.00 

Estimated 25-year storm flow peak runoff (cfs) = 27.46 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4550.94 

Estimated 100-year storm flow peak runoff (cfs) = 55.10 

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4551.14 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Normal Depth 1.53 ft

Discharge 27.46 ft³/s

Cross Section Image

X-Section for Cross Section "C-C" at Station "C" 106+50 - 25 year 

7/28/2015 11:33:24 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Discharge 27.46 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4551.00

0+06 4550.89

0+11 4550.81

0+13 4550.77

0+22 4550.60

0+25 4550.54

0+29 4549.41

0+31 4550.48

0+38 4554.95

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4551.00) (0+06, 4550.89) 0.013

(0+06, 4550.89) (0+11, 4550.81) 0.013

(0+11, 4550.81) (0+13, 4550.77) 0.013

(0+13, 4550.77) (0+22, 4550.60) 0.013

(0+22, 4550.60) (0+25, 4550.54) 0.013

(0+25, 4550.54) (0+29, 4549.41) 0.035

(0+29, 4549.41) (0+31, 4550.48) 0.069

(0+31, 4550.48) (0+38, 4554.95) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis

7/28/2015 11:35:19 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.53 ft

Elevation Range 4549.41 to 4554.95 ft

Flow Area 10.22 ft²

Wetted Perimeter 28.97 ft

Hydraulic Radius 0.35 ft

Top Width 28.34 ft

Normal Depth 1.53 ft

Critical Depth 1.46 ft

Critical Slope 0.01638 ft/ft

Velocity 2.69 ft/s

Velocity Head 0.11 ft

Specific Energy 1.64 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.53 ft

Critical Depth 1.46 ft

Channel Slope 1.00000 %

Critical Slope 0.01638 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4550.94 feet

Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis

7/28/2015 11:35:19 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Normal Depth 1.66 ft

Discharge 55.10 ft³/s

Cross Section Image

X-Section for Cross Section "C-C" at Station "C" 106+50 - 100 year 

7/28/2015 11:36:25 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00000 %

Discharge 55.10 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4551.00

0+06 4550.89

0+11 4550.81

0+13 4550.77

0+22 4550.60

0+25 4550.54

0+29 4549.48

0+31 4550.48

0+38 4554.95

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4551.00) (0+06, 4550.89) 0.013

(0+06, 4550.89) (0+11, 4550.81) 0.013

(0+11, 4550.81) (0+13, 4550.77) 0.013

(0+13, 4550.77) (0+22, 4550.60) 0.013

(0+22, 4550.60) (0+25, 4550.54) 0.013

(0+25, 4550.54) (0+29, 4549.48) 0.035

(0+29, 4549.48) (0+31, 4550.48) 0.069

(0+31, 4550.48) (0+38, 4554.95) 0.069

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Report for Cross Section "C-C" at Station "C" 106+50 - 100 year 

7/28/2015 11:37:18 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.66 ft

Elevation Range 4549.48 to 4554.95 ft

Flow Area 16.12 ft²

Wetted Perimeter 32.57 ft

Hydraulic Radius 0.49 ft

Top Width 31.80 ft

Normal Depth 1.66 ft

Critical Depth 1.60 ft

Critical Slope 0.01443 ft/ft

Velocity 3.42 ft/s

Velocity Head 0.18 ft

Specific Energy 1.84 ft

Froude Number 0.85

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.66 ft

Critical Depth 1.60 ft

Channel Slope 1.00000 %

Critical Slope 0.01443 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4551.14 feet

Report for Cross Section "C-C" at Station "C" 106+50 - 100 year 

7/28/2015 11:37:18 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

8 CROSS SECTION D-D:  STATION “C” 101+52 - CHANNEL ADJACENT TO PYRAMID HIGHWAY 

ACCELERATION LANE 

Flow line elevation at Station “C” 101+52 = 4542.45 

Existing elevation of center of travel lane adjacent to channel (feet) = 4543.99 

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4543.52 

Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4543.61 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 1.07 ft

Discharge 3.71 ft³/s

Cross Section Image

X-Section for Cross Section "D-D" at Station "C" 101+52 - 25 year 

7/27/2015 2:42:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 3.71 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4543.99

0+06 4543.87

0+11 4543.77

0+13 4543.73

0+17 4543.64

0+20 4543.58

0+27 4543.45

0+29 4542.45

0+31 4543.45

0+36 4546.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4543.99) (0+06, 4543.87) 0.013

(0+06, 4543.87) (0+11, 4543.77) 0.013

(0+11, 4543.77) (0+13, 4543.73) 0.013

(0+13, 4543.73) (0+17, 4543.64) 0.013

(0+17, 4543.64) (0+20, 4543.58) 0.013

(0+20, 4543.58) (0+27, 4543.45) 0.035

(0+27, 4543.45) (0+29, 4542.45) 0.069

(0+29, 4542.45) (0+31, 4543.45) 0.069

(0+31, 4543.45) (0+36, 4546.73) 0.069

Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

7/27/2015 2:46:12 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 3of1Page



Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.07 ft

Elevation Range 4542.45 to 4546.73 ft

Flow Area 2.41 ft²

Wetted Perimeter 8.52 ft

Hydraulic Radius 0.28 ft

Top Width 8.02 ft

Normal Depth 1.07 ft

Critical Depth 0.73 ft

Critical Slope 0.07393 ft/ft

Velocity 1.54 ft/s

Velocity Head 0.04 ft

Specific Energy 1.11 ft

Froude Number 0.49

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.07 ft

Critical Depth 0.73 ft

Channel Slope 1.80000 %

Critical Slope 0.07393 ft/ft

Messages

Notes

Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

7/27/2015 2:46:12 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis
Messages

Calculated Water Surface Elevation in Channel:  4543.52 feet
Time of concentration considered = 5 minutes

7/27/2015 2:46:12 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 3of3Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Normal Depth 1.16 ft

Discharge 5.48 ft³/s

Cross Section Image

X-Section for Cross Section "D-D" at Station "C" 101+52 - 100 year 

7/27/2015 2:46:57 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 %

Discharge 5.48 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4543.99

0+06 4543.87

0+11 4543.77

0+13 4543.73

0+17 4543.64

0+20 4543.58

0+27 4543.45

0+29 4542.45

0+31 4543.45

0+36 4546.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4543.99) (0+06, 4543.87) 0.013

(0+06, 4543.87) (0+11, 4543.77) 0.013

(0+11, 4543.77) (0+13, 4543.73) 0.013

(0+13, 4543.73) (0+17, 4543.64) 0.013

(0+17, 4543.64) (0+20, 4543.58) 0.013

(0+20, 4543.58) (0+27, 4543.45) 0.035

(0+27, 4543.45) (0+29, 4542.45) 0.069

(0+29, 4542.45) (0+31, 4543.45) 0.069

(0+31, 4543.45) (0+36, 4546.73) 0.069

Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 

7/27/2015 2:48:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 3of1Page



Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.16 ft

Elevation Range 4542.45 to 4546.73 ft

Flow Area 3.37 ft²

Wetted Perimeter 13.60 ft

Hydraulic Radius 0.25 ft

Top Width 13.08 ft

Normal Depth 1.16 ft

Critical Depth 0.86 ft

Critical Slope 0.05261 ft/ft

Velocity 1.63 ft/s

Velocity Head 0.04 ft

Specific Energy 1.20 ft

Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.16 ft

Critical Depth 0.86 ft

Channel Slope 1.80000 %

Critical Slope 0.05261 ft/ft

Messages

Notes

Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 

7/27/2015 2:48:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Report for Cross Section "D-D" at Station "C" 101+52 - 100 year 
Messages

Calculated Water Surface Elevation in Channel:  4543.61 feet
Time of concentration considered = 5 minutes

7/27/2015 2:48:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY 

SOUTH ACCELERATION LANE EGRESS 
 

 

9 CROSS SECTION E-E:  STATION “C” 97+68 - CHANNEL ADJACENT TO PYRAMID HIGHWAY 

ACCELERATION LANE 

Flow line elevation at Station “C” 97+68 = 4534.82 

Existing elevation of center of travel lane adjacent to channel (feet) = 4536.47 

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4535.68 

Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes) 

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4535.81 

 

 

 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.86 ft

Discharge 3.71 ft³/s

Cross Section Image

X-Section for Cross Section "E-E" at Station "C" 97+68 - 25 year 

7/27/2015 3:03:57 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 3.71 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4536.47

0+06 4536.36

0+14 4536.08

0+27 4535.82

0+30 4534.82

0+33 4535.82

0+42 4538.82

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4536.47) (0+06, 4536.36) 0.013

(0+06, 4536.36) (0+14, 4536.08) 0.013

(0+14, 4536.08) (0+27, 4535.82) 0.035

(0+27, 4535.82) (0+30, 4534.82) 0.069

(0+30, 4534.82) (0+33, 4535.82) 0.069

(0+33, 4535.82) (0+42, 4538.82) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.86 ft

Report for Cross Section "E-E" at Station "C" 97+68 - 25 year analysis

7/27/2015 3:04:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Results

Elevation Range 4534.82 to 4538.82 ft

Flow Area 2.22 ft²

Wetted Perimeter 5.43 ft

Hydraulic Radius 0.41 ft

Top Width 5.16 ft

Normal Depth 0.86 ft

Critical Depth 0.62 ft

Critical Slope 0.10969 ft/ft

Velocity 1.67 ft/s

Velocity Head 0.04 ft

Specific Energy 0.90 ft

Froude Number 0.45

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.86 ft

Critical Depth 0.62 ft

Channel Slope 2.00000 %

Critical Slope 0.10969 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4535.68 feet
Time of concentration considered = 5 minutes

Report for Cross Section "E-E" at Station "C" 97+68 - 25 year analysis

7/27/2015 3:04:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Normal Depth 0.99 ft

Discharge 5.48 ft³/s

Cross Section Image

X-Section for Cross Section "E-E" at Station "C" 97+68 - 100 year 

7/27/2015 3:06:23 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %

Discharge 5.48 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 4536.47

0+06 4536.36

0+14 4536.08

0+27 4535.82

0+30 4534.82

0+33 4535.82

0+42 4538.82

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 4536.47) (0+06, 4536.36) 0.013

(0+06, 4536.36) (0+14, 4536.08) 0.013

(0+14, 4536.08) (0+27, 4535.82) 0.035

(0+27, 4535.82) (0+30, 4534.82) 0.069

(0+30, 4534.82) (0+33, 4535.82) 0.069

(0+33, 4535.82) (0+42, 4538.82) 0.035

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.99 ft

Report for Cross Section "E-E" at Station "C" 97+68 - 100 year analysis

7/27/2015 3:07:40 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Elevation Range 4534.82 to 4538.82 ft

Flow Area 2.97 ft²

Wetted Perimeter 6.29 ft

Hydraulic Radius 0.47 ft

Top Width 5.97 ft

Normal Depth 0.99 ft

Critical Depth 0.73 ft

Critical Slope 0.10414 ft/ft

Velocity 1.85 ft/s

Velocity Head 0.05 ft

Specific Energy 1.05 ft

Froude Number 0.46

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.99 ft

Critical Depth 0.73 ft

Channel Slope 2.00000 %

Critical Slope 0.10414 ft/ft

Messages

Notes

Calculated Water Surface Elevation in Channel:  4535.81 feet
Time of concentration considered = 5 minutes

Report for Cross Section "E-E" at Station "C" 97+68 - 100 year analysis

7/27/2015 3:07:40 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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SUMMIT CHRISTIAN CHURCH
EXPANSION

TRAFFIC ANALYSIS

EXECUTIVE SLMMARY

Summit Christian Church is located in the City of Sparks, Nevada. The project site is located west
of Pyramid Highway opposite Golden View Drive. The expansion will occur in two phases north of
the existing building. The purpose of this study is to address the project expansion's impact upon the
adjacent street network. The Pyramid Highway intersections with Los Altos Parkway, Golden View
Drive, and Sparks Boulevard/Highland Ranch Parkway have been identified for peak hour capacity
analysis for the existing, existing plus phase I, 2021 base, and 2021 base plus phase I and 2
scenarios. The peak hour analysis is for the standard weekday AM and PM peak hours and the
Sunday AM peak hour. Phase 1 is anticipated to build out in one year and phase 2 is anticipated to
build out by 2021.

Summit Christian Church currently includes a single building containing a chapel with +1,000 seats.

The proposed expansion will include the construction of a new church building with additional
parking lots and the repurposing of the existing church building. The phase 1 expansion will include
a net increase of 300 seats and the phase 2 expansion will include 500 additional seats. Phase I is

expected to generate 183 total weekday trips, 9 weekday AM peak hour trips, 8 weekday PM peak
hour trips, 555 total Sunday trips, and 183 Sunday AM peak hour trips. Phase 2 is expected to
generate 305 total weekday trips, 14 weekday AM peak hour trips, l4 weekday PM peak hour trips,
925 total Sunday trips, and 305 Sunday AM peak hour trips.

Traffic generated by the expanded Summit Christian Church will have some impact on the adjacent
street network. The following recommendations are made to mitigate project traffic impacts.

It is recommended that any required signing, striping, or traffic control improvements comply with
Nevada Department of Transportation (NDOT) and City of Sparks requirements.

It is recommended that traffic signal timing adjustments at the Highway/Golden View Drive
intersection continue to be coordinated with City of Sparks staff during Sunday special events.
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INTRODUCTION

STUDY AREA

Summit Christian Church is located in the City of Sparks, Nevada. The project site is located west
of Pyramid Highway opposite Golden View Drive. The approximate location of the project site is
shown in Figure 1. The expansion will occur in two phases north of the existing building. The
purpose of this study is to address the project expansion's impact upon the adjacent street network.
The Pyramid Highway intersections with Los Altos Parkway, Golden View Drive, and Sparks
Boulevard/Highland Ranch Parkway have been identified for peak hour capacity analysis for the
existing, existing plus phase 1,2021base, and 2021base plus phase 1 and 2 scenarios. The peak

hour analysis is for the standard weekday AM and PM peak hours and the Sunday AM peak hour.
Phase I is anticipated to build out in one year and phase 2 is anticipated to build out by 2021.

EXISTING AND PROPOSED LAND USES

Summit Christian Church currently includes a single building containing a chapel with +1,000 seats

and associated parking lots and access roadways. Adjacent properties generally consist of residential
dwelling units to the south and east and undeveloped land to the north and west. The proposed
expansion will include the construction of a new church building with additional parking lots and
the repurposing of the existing church building. The phase I expansion will include a net increase of
300 seats and phase 2 expansion will include 500 additional seats.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

Pyramid Highway is a four-lane roadway with two through lanes in each direction in the vicinity of
the key intersections. The speed limit is posted for 55 miles per hour in the vicinity of the site.
Roadway improvements generally include bicycle lanes and paved shoulders with white striped
edge lines on both sides of the roadway. The roadway contains raised center medians norlh and

south of Los Altos Parkway and north of Sparks Boulevard and striped left tum lanes north and
south of at Golden View Drive and south of Sparks Boulevard, A center barrier rail exists between
Golden View Drive and Sparks Boulevard.

Los Altos Parkway is a four-lane roadway with two through lanes in each direction east and west of
Pyramid Highway. The speed limit is posted for 35 miles per hour east of Pyramid Highway.
Roadway improvements include curb, gutter, sidewalk, and bike lanes on both sides of the street
and a raised center median. Median openings with left turn pockets exist at major intersections.

Golden View Drive is a two-lane roadway with one through lane in each direction east of Pyramid
Highway. The speed limit is posted for 25 miles per hour. Roadway improvements include curb and
gutter on both sides of the streets and a striped centerline. The main access roadway for the church
exists west of Pyramid Highway opposite Golden View Drive. The main access roadway contains
one ingress lane and three egress lanes. Roadway improvements include curb and gutter on both
sides of the streets and a striped centerline.
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Sparks Boulevard is a four-lane roadway with two through lanes in each direction east of Pyramid

Highway. The speed limit is posted for 40 miles per hour. Roadway improvements include curb,

gutter, sidewalk, and bike lanes on both sides of the street and a raised center median. Median

openings with left turn pockets exist at major intersections.

Highland Ranch Parkway is a two-lane roadway with one through lane in each direction west of
Pyramid Highway. The speed limit is posted for 45 miles per hour. Roadway improvements include

paved and graded shoulders with white striped edgelines and a yellow striped centerline.

The Pyramid Highway/Los Altos Parkway intersection is a signalized four-leg intersection with
protected phasing for all left tum movements. The norlh and south approaches each contain dual left
tum lanes, two through lanes, and one right tum lane. The east approach contains dual left tum
lanes, one through lane, and one free right tum lane with a nofihbound acceleration lane. The west

approach contains dual left tum lanes, one through lane, and one right turn lane. The intersection

contains raised corner islands with pedestrian ramps in all quadrants and pedestrian crosswalks

across all approaches.

The Pyramid Highway/Golden View Drive intersection is a signalized four-leg intersection with
protected phasing for the northbound and southbound left tum movements. The north and south

approaches each contain one left turn lane, two through lanes, and one right tum lane. The west

approach contains one left tum lane, one through lane, and one right turn lane. The east approach

contains one left tum lane and one shared through-right tum lane. The intersection contains

pedestrian ramps in all quadrants and pedestrian crosswalks across all approaches.

The Pyramid Highway/Sparks Boulevard/Highland Ranch Parkway intersection is a signalized four-

leg intersection with protected phasing for all left tum movements. The north approach contains

dual left tum lanes, two through lanes, and one right turn lane. The south approach contains one left
tum lane, two through lanes, and one right tum lane. The east approach contains dual left tum lanes,

one through lane, and one free right tum lane with a northbound acceleration lane. The west

approach contains one left tum lane and one shared through-right tum lane with a southbound

acceleration lane. The intersection contains raised comer islands with pedestrian ramps in all
quadrants and pedestrian crosswalks across all approaches.

TzuP GENERATION

In order to assess the magnitude of traffic impacts of the proposed expansion on the adjacent street

network, trip generation rates and peak hours had to be determined. Trip generation rates were

obtained from the Ninth Edition of ITE Trip Generation (2072) for Land Use 560 "Church". Trip
generation was calculated for a typical weekday and the weekday peak hours occurring between

7:00 AM and 9:00 AM and 4:00 PM and 6:00 PM which correspond to the peak hours of adjacent

street traffic. Trip generation was also calculated for a typical Sunday and the Sunday peak hour
occurring between 9:45 AM and 10:45 AM which corresponds to the peak hour of the church.
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The proposed church expansion will include the construction of a new church building
repurposing of the existing building. Phase I will include a 300 seat expansion and the

expansion will include 500 additional seats. Table 1 shows a summary of the weekday and

average daily traffic (ADT) and peak hour volumes generated by phases 7 and2.

and the
phase 2

Sunday

TABLE I
TRIP GENERATION

ITE LAND USE

WEEKDAY SUNDAY

ADT AM IN AM OUT PM IN PM OUT ADT AM IN AM OUT

Phase I - Church (300 Seats) 183 6 J 4 4 555 9t 92

Phase 2 - Church (500 Seats) 305 9 5 7 7 925 t52 153

Phase I and 2 488 15 8 ll 1l 1480 243 245

TRIP DISTzuBUTION AND ASSIGNMENT

The distribution of the project traffic to the key intersections was based on existing peak hour traffic
pattems. The anticipated trip distribution is shown on Figure 2.The project trips were subsequently

assigned to the key intersections based on this trip distribution. Figure 3,A' shows the phase I trip
assignment at the key intersections and Figure 38 shows the phase 2 trip assignment.

EXISTING AND PROJECTED TRAF'FIC VOLUMES

Figure 4 shows the existing traffic volumes at the key intersections and accesses for the weekday

and Sunday peak hours. The existing weekday peak hour traffic volumes at the Pyramid
Highway/Sparks Boulevard/Flighland Ranch Parkway intersection were obtained from traffic
counts conducted in September of 2017. The peak hour traffic volumes at the remaining
intersections were obtained from traffic counts conducted in April of 2018. Figure 5 shows the

existing plus phase 1 traffic volumes at the key intersections during the weekday and Sunday peak

hours. The existing plus phase I traffic volumes were obtained by adding the project trips shown on
Figure 3.l\ to the existing traffic volumes shown on Figure 4. Figure 6 shows the 2021 base traffic
volumes at the key intersections during the weekday and Sunday peak hours. The 2021 base

traffic volumes were estimated by applying a 2.4o/o average annual growth rate to the existing
trafhc volumes. The growth rate was derived from 3-year historic traffic count data obtained
from the Nevada Department of Transportation's 2016 Annual Trffic Report for count stations

on Pyramid Highway, Sparks Boulevard, and Highland Ranch Parkway. Figure 7 shows the 2021
base plus phase 1 and 2 traffic volumes at the key intersections during the weekday and Sunday
peak hours . The 2021 base plus phase I and 2 traffic volumes were obtained by adding the project
trips shown on Figures 3,A. and 38 to the 2027 base traffic volumes shown on Figure 6.
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INTERSECTION CAPACITY ANALYSI S

The key intersections were analyzed for capacity based on procedures presented in the Highway
Capacity Manual (6th Edition), prepared by the Transportation Research Board, for signalized
intersections using the latest version of the Highway Capacity Software.

The result of capacity analysis is a level of service (LOS) rating for each signalized intersection.

Level of service is a qualitative measure of traffic operating conditions where a letter grade "A"
through "F", coffesponding to progressively worsening traffic operation, is assigned to the

signalized intersection.

Level of service for signalized intersections is stated in terms of the average control delay per

vehicle for a peak 15 minute analysis period. The level of service criteria for signalized
intersections is shown in Table 2.

TABLE2
LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC)

A <10

B >10 and <20

C >20 and <35

D >35 and <55

E >55 and <80

F >90

Table 3 shows a summary of the level of service
existing and existing plus phase I scenarios. The
the Appendix.

and delay results at the key intersections for the
intersection capacity worksheets are included in

TABLE 3

INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS
EXSTING AND EXISTING PLUS PHASE I SCENARIOS

INTERSECTION

EXISTING EXISTING + PHASE I

WEEKDAY
AM

WEEKDAY
PM

SUNDAY
AM

WEEKDAY
AM

WEEKDAY
PM

SUNDAY
AM

Pyramid/Los Altos D36.4 D38.8 c34.s D36.4 D38.9 c34.5

Pyramid/Sparks/H ighland Ranch c34.4 D47.7 c28.2 c34.4 D47.7 c28.4

Pyramid/Golden View 817.4 B 17.0 c27.9 817.4 Bt7.t c28.7
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TABLE 4

INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS
2O2I BASE AND 2021 BASE PLUS PHASE 1 AND 2 SCENARIOS

INTERSECTION

2021 BASE 2O2I BASE + PHASE 1 AND 2

WEEKDAY
AM

WEEKDAY
PM

SUNDAY
AM

WEEKDAY
AM

WEEKDAY
PM

SUNDAY
AM

Pyramid/Los Altos D44.4 D44.1 D35.3 D44.6 D44.4 D36.2

Pyramid/Sparks/Highland Ranch D37.2 D54.6 c28.9 D37.3 D54.6 c29.5

Pvramid/Golden View B 18.0 B 18.3 c30.2 B 18.2 B 18.5 c33.8

Table 4 shows a summary of the intersection level of service and delay results for the 2021 base

and202l base plus Phase I and2 scenarios. The intersection capacity worksheets are included in
the Appendix.

n

The Pyamid Highway/Los Altos Parkway intersection was analyzed as a signalized four-leg
intersection with the existing approach lanes and phasing for all scenarios. The intersection
currently operates at LOS D with a delay of 36.4 seconds per vehicle during the weekday AM peak

hour, LOS D with a delay of 38.8 seconds per vehicle during the weekday PM peak hour, and LOS
C with a delay of 34.5 seconds per vehicle during the Sunday AM peak hour. For the existing plus
phase I traffic volumes the intersection continues to operate at the same levels of service during the
weekday AM, weekday PM, and Sunday AM peak hours with either no or slight increases in delay.

For the 2027 base traffic volumes the intersection operates at LOS D with a delay of 44.4 seconds

per vehicle during the weekday AM peak hour, LOS D with a delay of 44.1 seconds per vehicle
during the weekday PM peak hour, and LOS D with a delay of 35.3 seconds per vehicle during the
Sunday AM peak hour. For the 2021 base plus phase 1 and 2 traffic volumes the intersection
continues to operate a LOS D during the weekday AM, weekday PM, and Sunday AM peak hours
with slight increases in delay.

The project will add traffic to the southbound left turn movement at the Pyramid Highway/Los
Altos Parkway intersection. Storage and deceleration requirements were subsequently reviewed for
the southbound left tum lane. NDOT's Access Management System and Standards (2017 Edition)
indicate that storage length should be based on the 95th percentile queue length obtained from
operational analysis. The operational analysis for the 2021 base plus phase 1 and 2 traffic volumes
indicates a 95th percentile queue length of +250 feet for the left turn movement. The access

management standards also indicate that 515 feet of deceleration length is required for the left turn
lane based on the 55 mile per hour speed limit on Pyramid Highway for a total pocket length of
765 feet. The existing southbound left tum lane is approximately 775 feet long which will
accommodate the buildout traffic volumes.
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The Pyramid Highway/Sparks Boulevard/Highland Ranch Parkway intersection was analyzed as a

signalized four-leg intersection with the existing approach lanes and phasing for all scenarios. The

intersection cunently operates at LOS C with a delay of 34.4 seconds per vehicle during the

weekday AM peak hour, LOS D with a delay of 47,7 seconds per vehicle during the weekday PM
peak hour, and LOS C with a delay of 28.2 seconds per vehicle during the Sunday AM peak hour.

For the existing plus phase 1 traffic volumes the intersection continues to operate at the same levels

of service during the weekday AM, weekday PM, and Sunday AM peak hours with either no or
slight increases in delay. For the 2021 base traffic volumes the intersection operates at LOS D with
a delay of 37 .2 seconds per vehicle during the weekday AM peak hour, LOS D with a delay of 54.6

seconds per vehicle during the weekday PM peak hour, and LOS C with a delay of 28.9 seconds per

vehicle during the Sunday AM peak hour. For the 202I base plus phase I and 2 traffic volumes the
intersection continues to operate a LOS D during the weekday AM, weekday PM, and Sunday AM
peak hours with either no or slight increases in delay.

The project will add traffic to the northbound left turn movement at the Pyramid Highway/Sparks
Boulevard/Highland Ranch Parkway intersection. Storage and deceleration requirements were
subsequently reviewed for the northbound left tum lane. NDOT's Access Management Systent and
Standards (2011 Edition) indicate that storage length should be based on the 95th percentile queue

lenglh obtained from operational analysis. The operational analysis for the 2021 base plus phase 1

and 2 traffic volumes indicates a 95th percentile queue lenglh of +300 feet for the left tum
movement. The access management standards also indicate that 515 feet of deceleration length is

required for the left turn pocket based on the 55 mile per hour speed limit on Pyramid Highway
for a total length of 815 feet. The existing northbound left turn lane is approximately 825 feet long
which will accommodate the buildout traffic volumes.

n

The Pyramid Highway/Golden View Drive intersection was analyzed as a signalized four-leg
intersection with the existing approach lanes and phasing for all scenarios. The intersection
currently operates at LOS B with a delay of 17.4 seconds per vehicle during the weekday AM peak

hour, LOS B with a delay of 17.0 seconds per vehicle during the weekday PM peak hour, and LOS
C with a delay of 27.9 seconds per vehicle during the Sunday AM peak hour. For the existing plus
phase 1 traffic volumes the intersection operates at LOS B with a delay of ll.4 seconds per vehicle
during the weekday AM peak hour, LOS B with a delay of 17.1 seconds per vehicle during the
weekday PM peak hour, and LOS C with a delay of 28.7 seconds per vehicle during the Sunday
AM peak hour. For the202l base traffic volumes the intersection operates at LOS B with a delay of
18.0 seconds per vehicle during the weekday AM peak hour, LOS B with a delay of 18.3 seconds

per vehicle during the weekday PM peak hour, and LOS C with a delay of 30.2 seconds per vehicle
during the Sunday AM peak hour. For the 2021 base plus phase 1 and 2 trafftc volumes the
intersection operates at LOS B with a delay of 18.2 seconds per vehicle during the weekday AM
peak hour, LOS B with a delay of 18.5 seconds per vehicle during the weekday PM peak hour, and
LOS C with a delay of 33.8 seconds per vehicle during the Sunday AM peak hour,
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The project will add traffic to the northbound left tum movement at the Pyramid Highway/Golden

View Drive intersection. Storage and deceleration requirements were subsequently reviewed for
the northbound left turn lane. NDOT's Access Management System and Standards (2017 Edition)

indicate that storage length should be based on the 95th percentile queue length obtained from

operational analysis. The operational analysis for the 2021 base plus phase I and 2 traffic volumes

indicates a 95th percentile queue length of +50 feet for the Ieft tum movement during the weekday

AM and PM peak hours and +370 feet during the Sunday peak hour. The access management

standards also indicate that 515 feet ofdeceleration length is required for the left tum pocket based

on the 55 mile per hour speed limit on Pyramid Highway for a total length of 565 feet during the

weekday AM and PM peak hours and 885 feet during the Sunday peak hour. The existing

northbound left turn lane is approximately 600 feet long which will accommodate the buildout

traffic volumes during the weekday AM and PM peak hours but not during the Sunday peak hour.

The202l base plus phase I and2 traffic volumes indicate that the northbound left tum movement

will serve 350 vehicles during the Sunday peak hour. This Sunday left turn volume exceeds the 300

vehicle per hour rule-of-thumb threshold for dual left tum lanes. However, dual left turn lanes are

not recommended due to l) the intersection operates a satisfactory Sunday LOS C operation with a

single northbound left tum \ane,2) a center two-way left turn lane exists south of the northbound

left tum pocket which provides additional storage/deceleration length during Sunday services, and

3) the 350 vehicle per hour left turn volume is only anticipated during one or two hours of a typical

week. In addition, it is our understanding that church personnel currently work with City of Sparks

staff to provide altemate traffic signal timing at the intersection during special Sunday events. It is
recommended that traffic signal timing adjustments at the Highway/Golden View Drive
intersection continue to be coordinated with City of Sparks staff during the special events.

TRAFFIC CRASH REVIEW

The Pyramid Highway intersections with Los Altos Parkway, Golden View Drive, and Sparks

Boulevard/Highland Ranch Parkway were identified for traffic crash review. Traffic crash data was

obtained from Nevada Department of Transportation Traffic Safety Engineering for the September

1,2014 to September I,2017 study period. The traffic crash data is included in the Appendix. The

crash data is discussed below for each intersection.

A total of 60 crashes occurred at the Pyramid Highway/Los Altos Parkway intersection during
the three-year period with no fatalities reporled. The crash type was 33 rear end crashes, 13 angle

crashes, 10 non-collisions,2 sideswipe-oveftaking crashes, I rear-rear crash, and 1 sideswipe-

meeting crash. Based on weekday PM peak hour traffic volumes, the intersection currently

experiences 1.3188 accidents per million vehicles entering the intersection. The project is
anticipated to increase the occurrence ofaccidents by 0.0770 accidents per year.
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A total of 39 crashes occurred at the Pyramid Highway/Sparks Boulevard/Highland Ranch

Parkway intersection during the three-year period with no fatalities reported. The crash type was

24 rear end crashes, 1 1 angle crashes, 2 sideswipe-overtaking crashes, I head-on crash, and I non-

collision. Based on weekday PM peak hour traffic volumes, the intersection currently experiences

0.8388 accidents per million vehicles entering the intersection. The project is anticipated to increase

the occurrence ofaccidents by 0.01 84 accidents per year.

n

A total of 11 crashes occurred at the Pyramid Highway/Golden View Drive intersection during
the three-year period with no fatalities reported. The crash type was 7 rcar end crashes, 2 non-

collisions, 1 angle crash, and t head-on crash, Based on weekday PM peak hour traffrc volumes, the

intersection currently experiences 0.3986 accidents per million vehicles entering the intersection.

The project is anticipated to increase the occurrence of accidents by 0.0247 accidents per year.

SITE PLAN REVIEW

A copy of the site plan for the Summit Christian Church Expansion is included in this submittal.
The site plan indicates that project access will be provided from Pyramid Highway at the existing
main access roadway aligning with Golden View Drive, the existing right-in only access at the
project's north boundary, and the existing right-out only access at the project's south boundary.
Approximalely 30o/o of the total entering Sunday peak hour traffic utilizes the right-in only
access and approximately 3l%o of the total exiting Sunday peak hour traffic utilizes the right-out
only access. It is anticipated that the increased traffic generated by the proposed expansion will
utilize the project accesses at these same percentages. The site plan also indicates that additional
parking lots will be constructed on the north side of the project site. The existing project access

roadways and the existing and proposed parking lots and aisles are anticipated to provide good

access and internal circulation.

RECOMMENDATIONS

Traffic generated by the expanded Summit Christian Church will have some impact on the adjacent

street network. The following recommendations are made to mitigate project traffic impacts,

It is recommended that any required signing, striping, or traffic control improvements comply with
Nevada Department of Transportation QTtrDOT) and City of Sparks requirements.

It is recommended that traffic signal timing adjustments at the Highway/Golden View Drive
intersection continue to be coordinated with City of Sparks staff during Sunday special events.
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Detailed Land Use Data

For 300 Seats of CHURCH 1

( 560 ) Church

Project: New Project

Phase: Phase 1

Description:

Open Date: 513012018

Analysis Date: 513012018

Dav / Period
Total Pass-By Avg Min Max Std Avg Yo o/o Use

Trips Trips Rate Rate Rate Dev Size_ Enter Exit Eq. Equation __:BZ

183 0 0.61 0.21 0.84 O.82 534 50 50 False

270 0 0.9 0.45 1.03 388 50 50 False

180 0 0.6 0.13 O.72 0.79 758 43 57 False

555 0 '1.85 0.69 2.21 1 46 534 50 50 False

183 0 0.61 O.21 1.14 0.81 903 50 50 False

Weekday Average Daily Trips

Saturday Average Daily Trips

Saturday Peak Hour of Generator

Sunday Average Daily Trips

Sunday Peak Hour of Generator

Source: lnstitute of Transportation Engineers, Trip Generation Manual9th Edition, 2012

TRIP GENERATION 2013, TRAFFICWARE, LLC



Detailed Land Use Data

For 500 Seats of CHURCH 1

( 560 ) Church

Project: New Project

Phase: Phase 1

Description:

Open Date: 513012018

Analysis Date: 513012018

Dav / Period
Total Pass-By Avg Min Max Std Avg o/o o/o Use

Trips Trips Rate Rate Rate Dev Size Enter Exit Eq. Equation R2

305 0 0.61 0.21 0.84 O.82 534 50 50 False

450 0 0.9 0.45 1 03 388 50 50 False

300 0 0.6 0.13 0.72 0.79 758 43 57 False

925 0 1.85 0.69 2.21 1.46 534 50 50 False

305 0 0.61 0.21 1.14 0.81 903 50 50 False

Weekday Average Daily Trips

Saturday Average Daily Trips

Saturday Peak Hour of Generator

Sunday Average Daily Trips

Sunday Peak Hour of Generator

Source: lnstitute of Transportation Engineers, Trip Generation Manual9th Edition, 2012

TRIP GENERATION 2013, TRAFFIGWARE, LLG



HCST Signalized lntersection Results Summary

lntersection lnformationGeneral lnformation

Case Number

Phase Duration, s

Change Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g s

Saturation Flow Rate

Queue Service Time

Bicycle LOS Score / LOS

SBT

b

3.0

700
5.0

a9i
0.0

2.9

30.6 i 0.8 :*-{*----_.-i
g!q-i,kg-o-j

?r5r3- i-l-2,-9-i
0.1

0.0 I

ol

l"{(:S7 Y Strecig Vcrrio;i 7 ,1. Gcn{.r,atr)d : 6l$,'20 1 B 9: 3i: :ijtr Aiti

Jurisdiction

EBiWB
J_-
40Demand ( v), veh/h

.l ..t.._!
Green I iss.O%iiciilT "i'a.b -

2.0 i 3.0
+ - * -.--''I ts.o

"-@.-: 
**.1q .--j

5.0 I 5.0

Green Extension Time ( g 
" ), 

s

Movement Group Results EBqWB
L*J-*?*I-*R -{*-L "l*r l*R
714114 x 3 !8

Flow Rate ( v ), veh/h

Queue Clearance Time ( g c ), s

0.888 i0.1'12

Green Ratio (

0.33910.368 ! 0.207

sx T,Df.s]lio.st
Volume{o-Capacity Ratio ( X)
Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th

Queue Storage Ratio ( RQ ) ( 95 th percenti

Uniform Delay ( d r ), s/veh 51.3 | 52.1

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d s ), s/veh

Approach Delay, s/veh / LOS

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Solaegui EngineersSolaegui Engineers

1-9:x.,:y:*.".,.

Copyright i!) 2018 Univorsiiy of Flor;da, All Righis Res(- rr.,cci.



I ntersection I nformation

amid & LosAltos !File Name iPylal8px.xus

Demand ( v), veh/h

4.O {4.0 i4.0

-*1f]
". _.*-Loz I oo i*-iir

1.00 I 1 00
^*o^os *"f* 

o.s;.-- 
*lloo

Phase Duration, s

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( 9 s ), s

Green Extension Time ( g 
" ), 

s

Max Out Probability

321"107i232
1730 I 1870

11.7 I 6.8.-* i"-*.''
11.7 I 6.8

Movement Grouo Results

7 | 4114
61

1 561

7.2 109 45
7.2 10.9 14.5
0.12 .0.14 ,0.14

Flow Rate ( v ), vehih 241 i 1632

1730 I 1781

8.8 ; 55.0

0512]b
Back of Queue ( Q ), fUln ( 95 th

0.5 t 4.0 | 0.3 & 10.5

oo 1*oo*f o^o

Back of Queue ( Q ), veh/ln ( 95 th percentile)

Queue Storage Ratio ( RO ) ( 95 th percentile

Uniform Delay ( d r ), siveh

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d s ), s/veh

Control Delay ( d ), s/veh

Level of Service (LOS)

Delay, s/veh / LOS

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

HCST Signalized Intersection Results Summary

Project Description

Force Mode

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g 
" ), 

s

Cycle Queue Clearance Time ( g c ), s

Green Ratio ( g/C )

,5
80

30
70.0

*fi-
1.00

1.00

1558 |

2.8

2.8

0.50

779

0.084

45.8

1.8

9.!s_j
170 i

o.2 r

-"1
I

...!

,R

io

SB

0.0 :

*'-&.;

Copyriglrt.t ?018 University ot f lorici.i. Af I Rights llcr;crved. ,1ci7'" sir',rr:$ veri::cri 7..1 G.rcratcd: 615/:018 S:56:46 lriJ



HCSZ Signalized lntersection Results Summary

General lnformation I

--*--*l

iMay 31, 2018

iAM Sunday

-t
192

SBL

57.0 :

5.0

00

R:*.. i16i
165;

.,'.!**i-i

1557 \
_-..,--i

8.1 ;

8.1

0.43

675 j

0.245

1 33.1

SBi

B

1

Queue Storage Ratio ( RQ ) ( 95 th percentile)

d r ), s/veh

lncremental Delay ( d z ), s/veh

Bicycle LOS Score / LOS

EBiWB

Demand ( v), veh/h 152 i 157

Signal lnformation : !" I k iJr i ,, -l

aii"*'lit"o '*i?^o *i?.0 "-lo.oSimult. Gap EAIV

Simult. Gap N/S Red i 1.0 i0.0

7i4
2.O i 3.0

:tq,q -*L-ag,g*5.0 i 5.0

3.1 I 3.2

7.4 ! 11.9

0.1 ! o.a
-**.nd& ,. 

;,*.*!- 
@i

1.00 i 1.00

0.54 i 0.23

IIPI
""?"..
3.0

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

EB

i-"*l*- i*T*ri-
i-ir-I 127 270 i 174

512112

Movement Grouo Results

Flow Rate ( v), veh/h

1730!1870i1539Saturation Flow Rate ( s ), veh/h/ln 1730 i 1870

8.6 I 10.3

8.6 I 10.3
Queue Service Time ( g s ), s

Queue Clearance Time ( g c ), s

Green Ratio ( E/C )

0.514 i 0.589

107.5 t 211.1

0.551 80.520i0.558
i;46f-G7'r2Tls
6.5$6.6 18.3
0.0090.00 10.00
47.3h47.0N45.9

-'l 14
0.090.0t0.0

7.0 i 13.2

9'?.Pg

a9t.
8.6

Volume-to-Capacity Ratio ( X)
Back of Queue ( Q ), fUln ( 95 th percentile)

Back of Queue ( Q ), veh/ln ( 95 th percentile)

lnitial Queue Delay ( d: ), s/veh

, siveh / LOS

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

a

Queue Clearance Time

Green Extension Time

Copyright (O 201i1 University of Fiotida. Ali Rights Rcscrved. l{C37i'/ Stie;t!i Vi;r1:iolt 7 4 G.ne Iaicd: !1512018 9:$;/:39 ii.il



I ntersection I nformation

amid & Los Altos

Demand ( v), veh/h

\
I

5b'-

Siqnal lnformation

0.0 N 0.1

1.00 i 1.00

1730 i 1870

21.6 I 2.3

"-0--9q.

_1?:e
0.395

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g 
" ), 

s

Cycle Queue Clearance Time ( g 
" ), 

s

Green Ratio ( g/C )

15.5 i 'r .8Back of Queue ( Q ), veh/ln ( 95 th percentile)

0.00 I 0.00

46.1 ! 38.5 I

irs i- 0o 
-;

58.8 138.5 10.0

Ratio ( RQ ) ( 95 th percentile)

(dr),s/veh
lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d s ), s/veh 0.0 i o.o

Control Delay ( d ), s/veh

Level of Service (LOS)

, s/veh / LOS

lntersection Delay, s/veh / LOS

Multimodal Results
Pedestrian LOS Score / LOS

HCST Signalized lntersection Results Summary

Urban Street

lntersection

Change Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

Phase Call Probabil

Max Out Probability

Movement
Movement

Volume{o-Capacit

Back of Queue ( O fUln ( 95 th percentile)

2.43

Bicycle LOS Score / LOS 1.15

SB

R

i4

SBT !

00

D

16i
37-l

1558 |

13
4a

2:.:-
9.3

D

CopyriEht O 2018 University of Floricla, All Rights Fir:s*r.",eti i-{CS7"n Strccls Vcrsicll 7 4



HCST Signalized lntersection Results Summary

General lnformation

Movement

Adiusted Flow Rate ( v), veh/h

Adiusted Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time

Period i1> 7:00
**-**.L"*.--,*'

3.0 I

70.0 i

0.50 i

779 t

o.424 0 084

285 45.8 ,

1.8

17.0

;2
0.0 0.0 i

21.4

B

C

17.2 i

lntersection lnformation

w9
T

98Demand ( v), veh/h

1.0 11Q _ll

Phase Duration, s

12.9 * 13.7

Change Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g 
" ), 

s

Green Extension Time ( g 
" ), 

s

Phase Call Probabi

Max Out Probability

WB

LTR
3 8 '183 8 '18

t*---*--321i107tr233
1730 i 1870

Movement Grouo Results

L:TiR
714 t14

2041165i61
b;o i-i56f

10.9 I 4.5

Cycle Queue Clearance Time ( g 
" ), 

s

Green Ratio ( 9/C )

Capacity(c),veh/h

Back of Queue ( Q ), fUln ( 95 th perce

Back of Queue ( Q ), veh/ln ( 95 th percentile)

0.638 i O 282 * 0.803 | 0.411

5.7t9.2:3.2*9.5 15.6 7.4 | 31.3

Queue Storage Ratio ( RQ ) ( 95 th percentile)

Uniform Delay ( d r ), s/veh

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d s ), s/veh

54.9 lDA40.7
Level of Service (LOS)

lntersection Delay, s/veh / LOS

Multimodal Results

Pedestrian LOS Score / LOS

Copyright O 2018 Urrivcrsity of Floricia. All Rights Reserve cl !-lCS7'ri Sliriets Vcr::ior: 7 .1 Gonerabi: e/51201[J 9:fj8:3: Aili



I HCST Signalized lntersection Results Summary

General lnformation lntersection I nformation
ui Engineers Duration, h

! Analyst flt.qlysisDate fl9y91;019 " * j.3:e.: 
"lyp.e* .,.--

Jurisdiction

Pyramid & Los Altos

lnformation

Force Mode

3.0

16.0 27.0 57.0

30

5.0

0.54 t 0.24

11.9

?,.99

?e_9

9*g
3.2

0.0 5.0

2.9 0.0

1781 1557

18.2 8.1 i

| 18.2 81

0.43 ;

675 .

0.245 t

133.1 i

5.2 I

0.00

21.6 i

0.0

_?2!.3ci
ci

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

Phase Call Proba

Max Out Probabilil

lnitial Queue (ds),s/veh
Control Delay ( d ), s/veh

SB

l9l
13.1

EBlWB
R$LIT!R

1.0 :0.0 i 1.0

'18.0

4.0
1.0

Timer Results

Assigned Phase

Phase Duration, s

Change Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

11.2 ! 15.1

0.3 i 0.0 0.8

1.00 I { 1.00

EB$WB
TIRfLiTiR

1651127*270sted Flow Rate ( v), veh/h

9.2 121.8i13.4
"--' - *l*- * *"t****
9.2t21.8r13.4

0.15 i0.17

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1870i1539*1730
9.9 9.2 8.6

9.9:9.2 18.6
0.09 i 0.15

317 ! 281

Queue Service Time ( g 
" ), 

s

Cycle Queue Clearance Time ( g c ), s

Green Ratio ( g/C )

Volume-to-Capacity Ratio ( X)
Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th percentile)

Queue Storage Ratio ( RQ ) ( 95 th percentile)

Uniform Delay ( d r ), s/veh

lncremental Delay ( de), s/veh

- 
0,9

-9?,.q-
D

!1.,1-
D

32.

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

18.0 t 25.0

Copyiight O 2018 Univcrsiiy of FloriCa, Alt RiElrts Re :ici-ve cl. I-iCS7'" Strects Vcr:,;c* / ri Glncraird: 6lt/201 i! 9:513:5S A.ii
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HCST Signalized lntersection Results Summary

General lnformation
laegui Engineers

Analyst

Jurisdiction

& Los Altos

Description

Phase Duration, s

Change Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Cycle Queue Clearance Time ( g 
" ), 

s

Green Ratio ( g/C )

OS Score / LOS

SBT

SB

6 16

Tgzt e 40 i

1 558

-9_
3.0

1.5 :,

..', ,-.'. -":
1.5 i

q.

-";0.54 i

844 t

0.048

224
os :*"*-""'1
0.00 i

129 i
01**.J
0.0 :

13.0 !
..-.*.*-_i

Bi
Di

.*-.,--."1

{

Gefrortitcd: 6/5/20 1 I 9:59:4 1 lii,.,i

632143174Demand ( v), veh/h

1.0 i 0.0 I 1.0 I

Simult. Gap EAIV

EBL i EBT

714

25.0 t 30.0

5.0 : 5.0
a)

7.r*
q** _
'1.00

*.*3.0**-,1*-9,9*I oo.o*i' *'*
i 5.0

2.9 I 0.0

Queue Clearance Time ( g 
" ), 

s

Green Extension Time ( g 
" ), 

s

Max Out Probabilil

tB"l . "[i-a r" -T

o.si""ll o 
"l -;r I 23,5"1-7;'-i

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g 
" ), 

s

Volume-to-Capacity Ratio ( X)
18.3 I 421

17.7 i 2.0

0.00 i 0.00 i

46.s I 38.6 |

Back of Queue ( Q ), fVln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th 0.7 i 1.7 I 2.8

0.00 10.00;0.00
55.5i51.3 152.3

Queue Storaqe Ratio ( RQ ) ( 95 th percentile

Uniform Delay ( d I ), s/veh

lncremental Delav ( d z ). siveh

lnitial Queue Delay ( d e ), s/veh

Level of Service (LOS)

53.3iD960.8
lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Cop;'1;91'1 (,) 2U1B University of Florida, All Rights Re scrvcc HCST'" StrrJls Ver:rlol! 7 4
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1 HCST Sign"iir"J iniersection Results Summary

General lnformation I lntersection lnformation , 4 J.+ I t L.

'-1 t+Y1"f

Solaegui Engineers I Duration, h lo25
Analyst iMSH 1 A""tviiJoit" ,H,rlv sr ,7018 

*- 
: Ai"" r/p"

Jurisdiction NDOT !Time Period iPM Peak Hour I pHf

Urban Street fA""ty'"%iizo)r e;'" - 
* *ln*rv"i;-p;A*1

lntersection lPyramid & LosAltos i Fib N;'e 
*-""lFvLZi 

pr.*r.
Project Description

Demand lnformation EB WB NB

Approach Movement t [_.T* i.*R Il* r -i-*R * -t-f-r i R L T R

Demand ( v), veh/h 202 163 I 82
..,.--.--. i......-.*.-.

317 $
fr ,38 I 219 86

00

\
1 2 3

Signal lnformation I!
{"".

t

JJ

rl
65.0

it
t# d*

'15.0

s

0.0

Cycle, s '130.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 12.O '18.0

6 7

{LUncoordinated No Simult. Gap E/W On Yellow 40 40 40 4.0 00 00
Force Mode Fixed Simult. Gap N/S On Red rr;q 'l 0 10 0.0 00

Timer Results EBL EBT

74
WBL WBT NBL NBT SBL SBT

Assiqned Phase il 3 I 8 5 2 1 h

Case Number 20 I
1

30 20 { 30 20 30 20 30
Phase Duration, s 20.o I 23.0 20.o i 23.0 17.0 70.0 17.0 70.0

Change Period, ( Y+R c ), s 50 50 50 t
I 50 50 50 50 50

Max Allow Headway ( MAH ), s 31
I 3.2 30 32 29 00 29 0.0

Queue Clearance Time ( g s ), s e.8 ! r s.z 14.7 20.0 11 .5 10.7

Green Extension Time ( g 
" ), 

s o.2 i 0.6 00 00 00 00 01 00
Phase Call Probability 1 90 i 1,00 1.00 1.00 1.00 1.00

Max Out Probability 0.10 i 0.57 1.00 , 1.00
.a.,,,....-,.!.Ji,,,,,--.:,.*.*.:

1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement Llrln L T R L T R;
Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adiusted Flow Rate ( v), veh/h 220 177 67 345 114 249 259 1752 397 238 809 72

Adtusted Saturation Flow Rate ( s ), veh/h/ln 1730 1 870 156'1 1 730 1870 1730 1781 1 558 1730 1781 1 558

Queue Service Time ( g 
" ), 

s 7.8 117 51 12.7 73 95 63.0 22.2 87 191 31
Cycle Queue Clearance Time ( g c ), s 7.8 11.7 51 12.7 73 95 63.0 22.2 87 191 31
Green Ratio ( 9/C ) 0.12 0.14 0.14 0.12 o14 0.09 0.50 0.50 0.09 0.50 0.50

c ). veh/h 399 259 216 399 259 319 1781 779 3'19 1781 779
Volume-to-Capacity Ratio ( X) 0.550 0 684 0.312 0.863 0.441 0.810 0.984 0.509 0.745 0.454 lo^oeti
Back of Queue ( Q ), fuln ( 95 th percentile) 156.9 251 5 89.5 zoo.b 154.4 206.9 950.9 320.5 184.6 306 50.6
Back of Queue ( Q ), veh/ln ( 95 th percentile) 6.2 99 36 10.5 61 81 37.4 12.6 /.) 12.0 2.0

Queue Storaqe Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d I ), s/veh 54.3 53.3 50.4 56.5 51.4 57.9 32.0 21.8 57.5 21.0 17.O

lncremental Delay ( d z ), s/veh 09 60 03 16.7 0.4 13.5 17.9 24 82 08 o2
lnitial Queue Delay ( d s ), s/veh 00 00 00 0,0 0.0 00 00 00 00 00 00
Control Delay ( d ), s/veh 55.3 59.3 50.7 73.2 GitT oo 71.4 49.9 24.2 65.7 21.9 17.3

Level of Service (LOS) E E D E Din El C E B

Approach Delay, s/veh / LOS 56.2 E 44 47.9 D 30.9 c
lntersection Delay, s/veh / LOS 44.1 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.75 i C 2.64 c 2.42 B 245 B

e'!yq!g_Los seqiel !9,! -_, 1.66 B 2.47 B 141

Copyri0ht(02018Universityof Floritla.Ali RighlsF?cscn,r.,rl. l-iC:j7,"Srrit.t:.Vfrr,;ul 7.1 Gcnerated: 6i5ll01 B 1,.]:l]0:16 Ail'



General lnformation

Uncoordinated

Force Mode

Period, ( Y+Rc), s

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s

Queue Service Time ( g s ), s

Cycle Queue Clearance Time ( g c ), s

Green Ratio ( g/C )

Back of Queue ( Q ), fUln ( 95 th percentile)

Back of Queue ( Q ), veh/ln ( 95 th percentile)

HCST Signalized lntersection Results Summary

lntersection I nformation

9"r-*is,-f. -*-* jg.? P --,*

14 f 3

i14o I 28e

1 870

10.7
15qe- llng
10.2 f 9.3

10.7 10.2 $ 9.3

0.15 ! 0.15

aeri-r"1e-
0.607 E 0.557

sH[1']l
7! AJ!

g._ogl ggg_fi_0,_o!

47.9 i 47.7 t 47.3

3.5 T 3,3"f-0.8
o^o-[ oJ

27.O

0.0

-,15..3--0.8

1.00

0.00

29

.R
18 16i

180 I

1781 ',. 1557

o/T-"i-b-/3 I

1ilti6?sl

0.00 i 0.00

24.5 'i 21.8

1i,T--1r-i
o^o-l*at.o";

CC
C

G,)rldi.rtci: C,5,201 I 1 0:0i.4f' ;'...

D

titl{il Itttl
GreenilT.O ,E^ 'A-,YlSSJjlJ{.:Y**
Yellowi4.o I !o.o

d"o ]T r "'f re,q

74
0 3.0

l0 230
0 5.0

160 230 [ 18.0 | 25.0
i'---* -' -'50 5.0 E 0.0 i 5.0

" '-5 r I z.z 
- l- s.o i "'s.i'-

-- -."-F*
7 .8 i 12.7 t 11 .3 i 16.3---o.r-" -i* 

o t- j * o ;"- l--n 7'
1.00 i t.oo I r.oo
o.92

22.0 I 52.0
.-..-..-.-.-*,'J--.^-- ---

5.0 I 5.0

--?e- j-"*gg
12.0 i

-, *-- -.,..-.*.t- _---,

0.3 i 0.0

Phase Duration, s

10.0 i 22.5

Queue Storage Ratio ( RQ ) ( 95 th percentile)

Uniform Delay ( d r ), s/veh

lncremental Delay ( dz), s/veh

lnitial Queue Delay ( d s ), s/veh

Level of Service (LOS)

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

0 495 0 267

304 147 2

12.0 , 5.8
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HCST Signalized lntersection Results Summary

I ntersection I nformationGeneral lnformation
Solaegui Engineers

Case Number

Phase Duration, s

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

,9

Green Extension Time ( g 
" ), 

s

Volume{o-Capacity Ratio ( X )
i Back of Queue ( Q ), fUln ( 95 th percentile)

Back of Queue ( Q ), veh/ln ( 95 th percentile)

Bicycle LOS Score / LOS

Duration, h 10.25

5.8^_-02-*".1-* 
o o

to

40

1 558

1.5 i

1.5 i

0.54 1

844 ;

0 048

22.4

09
000
129
01

0.0

13.0 I.,_*.--. }

B1
D

91q9
37.7

267 9:-:L-'.91-.i -A 1.84 t 221

Siqnal lnformation

Simult. Gap E/W

Simult. Gap N/S

1o.o i r s.o

Assigned Phase

718 52.-1- ^
70 | 1730

0.21 i 0.21

Adjusted Flow Rate ( v ), veh/h

Adjusted Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g s ), s

Cycle Queue Clearance Time ( g 
" ), 

s 0.9

Green Ratio ( 9/C

246.41 122.7

Queue Storaqe Ratio ( RQ

Uniform Delay ( d I ), s/veh 21.6 1 '19.6

0.1 | 19.9lncremental Delay ( dz), s/veh

lnitial Queue Delay ( d s ), s/veh 0.0

Approach Delay, s/veh / LOS

lntersection Delay, s/veh / LOS

Multimodal Results

Pedestrian LOS Score / LOS
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Max Allow Headway ( MAH ), s

Queue Clearance Time ( s s ), s
Green Extension Time ( g 

" ), 
s

Adiusted Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g s ), s

Queue Clearance Time ( g c ), s

Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), vehiln ( 95 th

Queue Storaqe Ratio ( RQ ) ( 95 th

Uniform Delay ( d r ), s/veh

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d o ), s/veh

Level of Service (L

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS
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HCST Signalized lntersection Results Summary

31,2018

Period, ( Y+R c ), s

MaxAllow Headway (MAH), s

Queue Clearance Time ( g s ); s
Green Extension Time

ted Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ). veh/h/ln

Queue Service Time ( g s ), s

Cycle Queue Clearance Time ( g c ), s

Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th

Queue Storaoe Ratio ( RO ) ( 95 th

Uniform Delay ( d I ), s/veh

lncremental Delay ( dz ), s/veh

lnitial Queue Delay ( d s ), s/veh

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Copyright O 2018 University of Florida, All Rights Reserved. HCSTTM Streets Version 7 4 Generated: 61512018 10:13:07 AM



HCST Signalized lntersection Results Summary

31,2018

id & Golden View

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

sted Flow Rate ( v ), veh/h

sted Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g s ), s

Queue Clearance Time ( g c ), s

Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th

Queue Storaoe Ratio ( RO ) ( 95 th

Uniform Delay ( d I ), s/veh

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d o ), s/veh

Approach Delay, s/veh / LOS

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Copyright @ 2018 University of Florida, All Rights Reserved. HCSTTM Streets Version 7.4 Generated: 61512018 10;13:31 AM



HCST Signalized lntersection Results Summary

31, 201 8

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

Max Out Probability

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( o 
" 

). s

Queue Clearance Time ( g c ), s

Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th

Queue Storaqe Ratio ( RQ ) ( 95 th

Uniform Delav ( d r ), s/veh

lnitial Queue Delay ( d s ), s/veh

Level of Service (LOS)

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

LOS Score / LOS

Copyright O 2018 University of Florida, All Rights Reserved. HCSTTM Streets Version 7.4 Generated: 6/5/201 8 1 0:1 3:55 AM



HCST Signalized lntersection Results Summary

31,2018

Simult. Gap EIW

Queue Clearance Time ( g s ), s

Green Extension Time ( g 
" ), 

s

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g 
" ), 

s

Queue Clearance Tlme ( g 
" ), 

s

Green Ratio ( g/C )

Back of Queue ( Q ), fUln ( 95 th

Back of Queue ( Q ), veh/ln ( 95 th

Queue Storage Ratio ( RQ ) ( 95 th

Uniform Delay ( d I ), s/veh

lnitial Queue Delay ( d s ), s/veh

Level of Service (LOS)

lntersection Delav, s/veh / LOS

Pedestrian LOS Score / LOS
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation

Agency Solaequi Enoineers Duration, h )25
Analyst MSH Analysis Date Vlav 31, 2018 Area Type Sther

Jurisdiction NDOT I'ime Period PM Peak Hour PHF ).92

Urban Street Analysis Year 2021 w/Buildout Analysis Period 1> 7:00

lntersection Pvramid & Golden View File Name PvGv2l ow.xus

Project Description

Demand Information EB WB NB SB

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

Demand ( v), veh/h 17 5 22 24 2 13 31 1648 I 80 15 841 3

Siqnal lnformation t
I

JI
tl

rL
.5 t,+" 3

Cvcle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End Green 15.0 75.0 200 00 00 00

7

Uncoordinated No Simult. Gao EA// On Yellow 00 t0 40 00 00 oo
Force Mode Fixed Simult. Gap N/S On Red 00 10 10 00 00 00

Timer Results EBL EBT WBL WBT NBL NBT I SBL SBT

Assiqned Phase 4 8 5 2 1 b

Case Number 5.0 60 20 30 20 30
Phase Duration, s 250 25.0 15.0 80.0 15.0 80.0

Change Period, ( Y+R c ), s 50 50 50 50 0.0 50
Max Allow Headway ( MAH ), s 32 32 29 00 29 00
Queue Clearance Time ( o s ), s 44 42 41 3.0

Green Extension Time ( g 
" ), 

s 01 01 00 00 00 00
Phase Call Probabilitv 1.00 1.00 1.00 1.00

Max Out Probabilitv 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

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

Assiqned Movement 7 4 14 3 8 18 5 2 12 1 b 16

Adiusted Flow Rate ( v ). veh/h 18 5 24 26 '16 34 1791 I 87 16 914 3

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1385 1 870 1542 1 398 1579 1781 1781 I 1542 1781 1781 1542

Queue Service Time ( g s ), s 14 03 16 19 'l 0 21 45.5 I 2.7 10 15.5 01
Cycle Queue Clearance lime ( 9 " ), s 24 0,3 '1.6 22 10 21 45.5 I 2.7 10 15.5 01
Green Ratio ( g/C ) 0.17 0.17 0.17 0.17 0.17 0.08 0.62 I 0.62 0.12 0.62 0.62

Capacity ( c), veh/h 279 312 257 290 263 148 2226 I 964 223 2226 964

Volume-to-Capacity Ratio ( X) 0.066 0.017 0.093 0.090 0.062 0.227 0.805 10.090 0.073 0.411 0.003

Back of Queue ( Q ), fUln ( 95 th percentile) 21.5 62 27.6 29.7 18.3 42.2 582.1 I 38 19 233.7 13
Back of Queue ( Q ), veh/ln ( 95 th percentile) 08 0.2 11 12 0.7 17 22.9 I 1.5 o7 92 01
Queue Storaqe Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I 0.00 0.00 000 0.00

Uniform Delay d r ), s/veh 43.1 41.8 42.3 42.7 42.1 51.4 17.0 I 8.9 46.4 11.4 85
lncremental Delay ( d z ), s/veh 00 00 01 00 00 03 3.2 I O.2 01 0.6 00
lnitial Queue Delav ( d s ), s/veh 00 00 00 00 00 00 00 00 00 00 00
Control Delav ( d ). s/veh 43.2 41.8 42.4 42.8 42.1 51.7 20.2 I 9.1 46.4 11.9 85
Level of Service (LOS) D D D D D D c A D B A

Aooroach Delav. s/veh / LOS 42.6 DI 42.5 D 20.2 c 12.5 B

lntersection Delay, s/veh / LOS 18.5 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.46 BI 2.46 B 1.88 B I 2.07 B

Bicycle LOS Score / LOS o.57 A 0.56 A 2.06 B I 1.26 A

Copyright O 2018 University of Florida, All Rights Reserved. HCSTTM Streets Versiotl 7.4 Generated: 615120'18 10:14:48 AM



HCSZ Signalized lntersection Results Summary

Duration, h

31, 2018

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s

Queue Clearance Time ( g 
" ), 

s

Green Extension Time ( g 
" 

), s

Adjusted Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g s ), s

Queue Clearance Tlme ( g c ), s

Volume-to-Capacity Ratio ( X)
Back of Queue ( Q ), fUln ( 95 th percentile)

Back of Queue ( Q ), veh/ln ( 95 th percentile)

Queue Storaqe Ratio ( RQ ) ( 95 th

lncremental Delay ( d z ), s/veh

lnitial Queue Delay ( d s ), s/veh

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Copyright O 2018 University of Florida. All Rights Reserved. HCSTTM Streets Version 7.4 Generated: 6/5/201 8 1 0:1 5:1 5,4M



INTERSECTION DETAIL
sR44s @ N LOS ALTOS PKWY
01 SEP 14 -01 SEP 17

COUNTY: WASHOE

PROPERW DAMAGE ONLY 21-Aus-2015 2015 12=17 PM N LOS ALTOS PKWY

PROPERTY DAMAGE ONLY 16-Sep-2015 2015 04:14 PM N LOS ALTOS PKWY

PROPERTY DAMAGE ONLY 18Jan-2017 2017 09:57 PM N LOS ALTOS PKVVY

PROPERTY DAMAGE ONLY 30-Mav-2016 2016 03:26 PM N LOS ALTOS PKVVY

INJURY CRASH 21-Oct-2014 2014 04:40 PM N LOS ALTOS PKVVY

PROPERTY DAMAGE ONLY 1-Dec-2014 20'14 07:16 AM N LOS ALTOS PKVVY

PROPERry DAMAGE ONLY 9Jul-2015 20'15 01:20 PM N LOS ALTOS PKWY

INJURY CRASH 14-Apr-2015 2015 06:03 PM N LOS ALTOS PKWY

PROPERW DAMAGE ONLY 21-Feb-2015 2015 09:54 AM N LOS ALTOS PKWY

PROPERTY DAMAGE ONLY 11-Sep-2015 2015 08:03 AM N LOS ALTOS PKWY

INJURY CRASH 30-Dec-2015 2015 10:45 AM N LOS ALTOS PKVVY

INJURY CRASH 5-Mav-2017 2017 04:53 PM N LOS ALTOS PKWY

INJURY CRASH 25-Auo-2017 2017 08:28 AM N LOS ALTOS PKWY

INJURY CRASH 254ul-2017 2017 10:40 AM N LOS ALTOS PKWY

INJURY CRASH 26-Auq-2015 2016 10:53 PM SR445

PROPERTY DAMAGE ONLY 13-Sep-2016 2016 01:45 PM sR445
PROPERTY DAMAGE ONLY 2.Jul-2017 2017 04:57 PM SR445

INJURY CRASH 4-Feb-2016 2016 09:59 AM SR445

PROPERTY DAMAGE ONLY 3-Aor-2016 201 6 03:28 PM SR445

INJURY CRASH 24-Seo-2015 2015 06:19 PM SR445

PROPERW DAMAGE ONLY 22-Dec-2015 2015 06:37 PM SR445

PROPERTY DAMAGE ONLY 8-Apr-2016 2016 03:40 PM sR445
PROPERTY DAMAGE ONLY 31-Dec-2015 2015 12:05 PM SR445

PROPERTY DAMAGE ONLY 30-Dec-2015 2015 01:55 PM sR445
PROPERW DAMAGE ONLY 16-Feb-2015 2015 12:00 PM SR445

PROPERTY DAMAGE ONLY 22-Apr-2016 2016 01:56 PM SR445

INJURY CRASH 29-Feb-2016 2016 11 13 AM sR445
PROPERTY DAMAGE ONLY 7-Mar-2015 20'|-5 08 51 PM SR445
INJURY CRASH 6-Mar-2015 2015 02:46 PM SR445

INJURY CRASH 13-Dec-2015 2015 09:56 AM sR445
PROPERry DAMAGE ONLY 30Jan-2015 2015 03:00 PM SR445

INJURY CRASH 15-Feb-2016 2016 03:47 PM sR445
INJURY CRASH 17-Feb-2016 2016 11:08 PM SR445

PROPERTY DAMAGE ONLY TJan-2016 2016 04:56 AM SR445

PROPERry DAMAGE ONLY 18-Feb-2015 2015 12=17 PM SR445

PROPERTY DAMAGE ONLY 2-Auq-2016 2016 11:00 PM sR445
INJURY CRASH 17-Dec-2016 2016 12:00 PM SR445

INJURY CRASH 29-Nov-2016 2016 04:35 PM SR445

PROPERry DAMAGE ONLY 9Jan-2017 2017 03:25 PM SR445

INJURY CRASH 3-Aor-2017 2017 01:46 PM SR445

PROPERTY DAMAGE ONLY 2-Aus-2017 2017 01:35 PM sR445
PROPERTY DAMAGE ONLY 8-Oct-2016 2016 07:20 AM SR445
PROPERry DAMAGE ONLY 2O-Feb-2016 2016 12:22PM sR445
PROPERry DAMAGE ONLY SJun-2017 2017 03:05 PM sR445
PROPERTY DAMAGE ONLY 13-Dec-2016 2016 05:37 PM SR445

PROPERW DAMAGE ONLY 24-Mar-2015 2015 12l.23PM SR445



100 E sR445 CLEAR

10 E SR445 CLEAR

10 E sR445 RAIN

I E sR445 CLEAR
AT INT sR445 CLEAR
AT INT SR445 CLOUDY
AT INT SR445 RAIN

AT INT sR445 CLEAR
AT INT SR445 GLEAR

AT INT sR445 CLEAR
AT INT SR445 CLOUDY
AT INT SR445 CLOUDY

AT INT SR445 CLEAR
AT INT SR445 CLEAR

120 N N LOS ALTOS PKUVY GLEAR

120 N N LOS ALTOS PKWY CLOUDY

100 N N LOS ALTOS PKWY CLEAR
50 N N LOS ALTOS PKVVY CLOUDY
40 N N LOS ALTOS PKWY CLOUDY
30 N N LOS ALTOS PKWY CLEAR
30 N N LOS ALTOS PKVIIY CLOUDY
30 N N LOS ALTOS PKVVY CLOUDY
25 N N LOS ALTOS PKWY CLEAR

20 N N LOS ALTOS PKWY CLOUDY

15 N N LOS ALTOS PKWY CLEAR

12 N N LOS ALTOS PKVVY GLOUDY

3 N N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKI/VY CLOUDY
AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKWY RAIN

AT INT N LOS ALTOS PKWY SNOW
AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKVVY CLEAR
AT lNT N LOS ALTOS PKVVY UNKNOWN

AT INT N LOS ALTOS PKWY CLEAR
AT INT N LOS ALTOS PKVVY

AT INT N LOS ALTOS PKVVY GLEAR
AT INT N LOS ALTOS PKWY CLOUDY

5 S N LOS ALTOS PKWY CLEAR
10 S N LOS ALTOS PKVVY CLEAR
10 S N LOS ALTOS PKWY CLOUDY
15 S N LOS ALTOS PKWY CLOUDY
16 S N LOS ALTOS PKWY CLOUDY



PDO ANGLE 2

PDO REAR-END 2

PDO REAR.END 2

PDO REAR.END 2

1 c REAR-END 3

PDO NON-COLLISION 1

PDO REAR-END 2

1 c REAR-END 2

PDO REAR-END 2

PDO REAR.TO-REAR 2

1 G REAR.END 2

1 c REAR-END 2

2 G ANGLE 2

1 c REAR-END 2

1 c ANGLE 2

PDO REAR-END 2

PDO NON-COLLtStON 1

2 c REAR-END 2

PDO REAR-END 2
1 REAR.END 2

PDO ANGLE 2

PDO ANGLE 2

PDO REAR-END 2

PDO NON-COLLtSION 2

PDO REAR-END 2

PDO NON.COLLISION 3

1 c REAR-END 2

PDO SIDESWIPE, MEETING 2

1 c ANGLE 2

1 c ANGLE 2
PDO REAR.END 2

1 c ANGLE 2
1 c ANGLE 2

PDO NON-COLLtStON 1

PDO REAR-END 2

PDO ANGLE 3

1 G REAR-END 2

2 c ANGLE 2
PDO REAR-END 2

1 c REAR.END 2
PDO REAR-END 2

PDO REAR.END 2
PDO REAR-END 2

PDO REAR-END 2
PDO REAR.END 2

PDO REAR-END 2



CARRY.ALL N TURNING RIGHT

SEDAN,4 DOOR W 29 GOING STRAIGHT

SEDAN,4 DOOR W GOING STRAIGHT
E 1 GOING STRAIGHT

CARRY-ALL W 55 1 GOING STRAIGHT
HATCHBACK,2 DOOR W TURNING LEFT

OTHER TURNING MOVEMENT

CARRY.ALL E 34 1 GOING STRAIGHT

SEDAN,4 DOOR W 18 GOING STRAIGHT
PICKUP N UNKNOWN
PICKUP W 18 GOING STRAIGHT

PICKUP W 16 GOING STRAIGHT
SEDAN,4 DOOR S CHANGING LANES
SEDAN,4 DOOR E 47 GOING STRAIGHT
PICKUP N 17 2 CHANGING LANES
UTILITY s 77 1 GOING STRAIGHT
CARRY-ALL S 52 GOING STRAIGHT
CARRY-ALL S 74 GOING STRAIGHT
HARDTOP,2 DOOR S 18 GOING STRAIGHT
CARRY-ALL N 25 1 GOING STRAIGHT
PICKUP S 22 2 MAKING U-TURN

CARRY-ALL N 72 3 GOING STRAIGHT
UTILIry S 20 2 GOING STRAIGHT
UTILITY S 17 GOING STRAIGHT
VAN s GOING STRAIGHT
CARRY.ALL N 18 TURNING RIGHT

SEDAN,4 DOOR S 44 GOING STRAIGHT i

SEDAN.4 DOOR N OTHER TURNING MOVEMENTI

UTILITY N 33 GOING STRAIGHT
SEDAN,4 DOOR S 20 TURNING LEFT
CARRY.ALL 32 1 GOING STRAIGHT
SEDAN,4 DOOR S 17 TURNING LEFT
SEDAN,4 DOOR E 22 GOING STRAIGHT
SEDAN,2 DOOR N 56 CHANGING LANES
HARDTOP,4 DOOR S 37 GOING STRAIGHT
SEDAN,4 DOOR S 20 TURNING LEFT
SEDAN,4 DOOR N 25 GOING STRAIGHT
CARRY.ALL S 24 GOING STRAIGHT
VAN N 71 GOING STRAIGHT
SEDAN,4 DOOR E 19 TURNING RIGHT
CARRY-ALL N 70 TURNING LEFT
PICKUP N 41 1 GOING STRAIGHT
SEDAN,4 DOOR N 37 1 GOING STRAIGHT
SEDAN.4 DOOR N 19 GOING STRAIGHT
HARDTOP,4 DOOF N 36 2 GOING STRAIGHT
HARDTOP,4 DOOF N GOING STRAIGHT



APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
OTHER IMPROPER DRIVING

APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
DRUG INVOLVEMENT
INATTENTION/DISTRACTED ANIMALS
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
ILLNESS

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL



FAILED TO YIELD RIGHT OF WAY

OTHER IMPROPER DRIVING

FOLLOWED TOO CLOSELY
HIT AND RUN

FOLLOWED TOO CLOSELY
DRIVING TOO FAST FOR CONDITIONS
HIT AND RUN

MECHANICAL DEFECTS: ROAD DEFECT

FOLLOWED TOO CLOSELY
HIT AND RUN

FOLLOWED TOO CLOSELY

FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: UNSAFE LANE CHANGE
FOLLOWED TOO GLOSELY
UNSAFE LANE CHANGE
OTHER IMPROPER DRIVING

RAN OFF ROAD

HIT AND RUN: OTHER IMPROPER DRIVING

DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS
FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: RAN OFF ROAD: UNSAFE LANE CHANGE

FOLLOWED TOO CLOSELY
OTHER IMPROPER DRIVING

OTHER IMPROPER DRIVING
MEGHANICAL DEFECTS: ROAD DEFECT

FAILED TO YIELD RIGHT OF WAY
DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS
FAILED TO YIELD RIGHT OF WAY
FOLLOWED TOO CLOSELY
FAILED TO YIELD RIGHT OF WAY
UNKNOWN
DRIVING TOO FAST FOR GONDITIONS
FOLLOWED TOO CLOSELY
FAILED TO YIELD RIGHT OF WAY

DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS
OTHER IMPROPER DRIVING

DRIVING TOO FAST FOR CONDITIONS

OTHER IMPROPER DRIVING

DRIVING TOO FAST FOR CONDITIONS



SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICI-E

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE: RAN OFF ROAD RIGHT: OVERTURN/ROLLOVER
SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

EQUIPMENT FAILURE (BLOWN TIRE, BRAKE FAILURE, ETC.)

SLOWSTOPPED VEHIGLE

UTILITY POLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE



SEDAN,4 DOOR E GOING STRAIGHT

CARRY.ALL w 44 STOPPED

PICKUP W STOPPED

SEDAN,4 DOOR E 21 1 STOPPED

VAN W 61 1 STOPPED

SEDAN,4 DOOR 21 STOPPED

SEDAN,4 DOOR E 62 1 STOPPED

UTILITY W 51 STOPPED

CARRY.ALL N STOPPED

WAGON W 38 STOPPED

PICKUP W 61 STOPPED

SEDAN,4 DOOR S 30 GOING STRAIGHT
CARRY-ALL E 46 STOPPED

VAN N 46 2 GOING STRAIGHT
HATCHBACK,4 DOOR S 52 1 STOPPED

PICKUP S 66 STOPPED

UTILITY s 31 STOPPED

CARRY.ALL N 38 1 STOPPED

HARDTOP,4 DOOR S 35 2 GOING STRAIGHT
UTILITY w 41 3 STOPPED

GARBAGE OR REFUSE S 48 2 STOPPED

SEDAN,4 DOOR S 59 STOPPED

HARDTOP,2 DOOR S GOING STRAIGHT
UTILITY W 27 STOPPED

SEDAN,4 DOOR S 30 STOPPED

SEDAN,4 DOOR W TURNING LEFT

HATCHBACK,2 DOOR E 61 GOING STRAIGHT
PICKUP W 26 GOING STRAIGHT
CARRY.ALL 74 1 TURNING RIGHT

CONVERTIBLE N 59 GOING STRAIGHT
PICKUP s 38 GOING STRAIGHT

HARDTOP,4 DOOR s 33 STOPPED

SEDAN,2 DOOR N 66 GOING STRAIGHT
SEDAN,4 DOOR N 38 GOING STRAIGHT
CARRY.ALL E 58 GOING STRAIGHT
UTILITY N 65 STOPPED

PIGKUP S 70 TURNING RIGHT

SEDAN,4 DOOR N 21 TURNING LEFT
PICKUP N 55 1 STOPPED

PICKUP N 52 1 STOPPED

UTILIry N 45 STOPPED
CARRY-ALL N 53 2 STOPPED
CARRY.ALL N STOPPED



APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL



10

HIT AND RUN

UNKNOWN



11

DRY

DRY

SLOWSTOPPED VEHICLE DRY

SLOWSTOPPED VEHICLE DRY

SLOWSTOPPED VEHICLE DRY

SLOWSTOPPED VEHICLE DRY

SLOWSTOPPED VEHIGLE DRY
DRY

SLOWSTOPPED VEHICLE DRY
DRY
DRY

DRY
DRY
DRY
DRY

DRY
DRY
DRY

OTHER MOVABLE OBJECT DRY

SLOWSTOPPED VEHICLE DRY

DRY
DRY

DRY
DRY
DRY

SLOWSTOPPED VEHIGLE DRY

DRY
DRY

DRY
DRY

SLOWSTOPPED VEHICLE DRY
DRY
DRY
DRY

SLOWSTOPPED VEHICLE DRY

SLOWSTOPPED VEHICLE DRY



12

NONE SPPD 2307120

DAYLIGHT NONE NHP 2198125

SPPD 2360425

DAYLIGHT NONE NHP 2323760

DUSK NONE SPPD 2187702

NONE SPPD 2187016

DAYLIGHT NONE SPPD 2307015

DAYLIGHT NONE SPPD 2306777

DAYLIGHT NONE SPPD 2306643

NONE SPPD 2307195

DAYLIGHT NONE SPPD 2310316

DAYLIGHT NONE NHP 2381017

DAYLIGHT NONE NHP 2396543

DAYLIGHT NONE SPPD 2401110

DARK - NO LIGHTING NONE NHP 2328681

DAYLIGHT NONE NHP 2329631

DAYLIGHT SPPD 2386556

DAYLIGHT NONE NHP 2226195

DAYLIGHT NHP 2235960

DAYLIGHT NONE NHP 2198488

DARK. SPOT LIGHTING NONE NHP 2214390

DAYLIGHT NONE NHP 2236251

DAYLIGHT NONE NHP 2214930

DAYLIGHT NONE NHP 2214889

NONE NHP 2174623

DAYLIGHT NONE NHP 2237008

DAYLIGHT NONE NHP 2234308

NONE NHP 217560s

DAYLIGHT NONE NHP 2175553

DAYLIGHT NONE NHP 2213853

DAYLIGHT NONE SPPD 2307268

DAYLIGHT NONE NHP 2226746

DARK - SPOT LIGHTING wET,lcY, sNow, SLUSH NHP 2226839

DARK - SPOT LIGHTING SPPD 2310428

DAYLIGHT NONE WASO 2308403

DARK - SPOT LIGHTING NONE NHP 2327326

UNKNOWN UNKNOWN NHP 2342543

DAYLIGHT NONE NHP 2341213

DAYLIGHT NHP 23581 91

DAYLIGHT SPPD 2386245

DAYLIGHT NHP 2395214

DAYLIGHT NONE NHP 233823s

DAYLIGHT NONE NHP 2227032
DAYLIGHT NONE NHP 2382885

DARK - SPOT LIGHTING NONE NHP 2342102
NHP 2176318



13

PROPERry DAMAGE ONLY 22Jul-2016 2016 05:53 PM SR445

PROPERTY DAMAGE ONLY 14-Nov-2014 2014 08:47 AM SR445

PROPERTY DAMAGE ONLY 12-Nov-2015 2015 01:29 PM SR445

PROPERTY DAMAGE ONLY 2Jun-2017 20'17 06:30 PM SR445

PROPERTY DAMAGE ONLY 20-Seo-2014 2014 10:21 AM sR445

INJURY CRASH 24-Seo-2014 2014 07:35 AM SR445

PROPERTY DAMAGE ONLY 29-Nov-2014 2014 05:03 PM SR445

INJURY CRASH 14-Dec-2014 2014 05:16 PM SR445

PROPERTY DAMAGE ONLY 4-Feb-2015 2015 06:07 PM SR445

PROPERTY DAMAGE ONLY 1-Jul-2016 2016 02:25 AM sR445

INJURY CRASH 10-Dec-2016 2016 11:42 AM sR445

PROPERW DAMAGE ONLY 11-Dec-2014 2014 08:50 AM SR445

PROPERW DAMAGE ONLY 14-Sep-2016 2016 02:25 PM sR445

PROPERTY DAMAGE ONLY 234u1-2016 2016 07:48 PM SR445

sR445 @ N LOS ALTOS PK\ 
^/ 

P SOLAEGUT
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24 s N LOS ALTOS PKWY CLEAR
30 s N LOS ALTOS PKWY CLEAR
30 s N LOS ALTOS PKWY CLEAR
30 S N LOS ALTOS PKVVY CLEAR
40 s N LOS ALTOS PKWY CLEAR
40 S N LOS ALTOS PKVVY CLOUDY
45 s N LOS ALTOS PKWY CLEAR
50 S N LOS ALTOS PKVVY RAIN

50 s N LOS ALTOS PKWY CLEAR
55 S N LOS ALTOS PKWY CLEAR
75 s N LOS ALTOS PKWY RAIN

100 S N LOS ALTOS PlflVY CLOUDY: SEVERE CROSSWINDS

100 s N LOS ALTOS PKWY CLEAR
200 S N LOS ALTOS PKWY CLEAR

Sum:0
Gount: 0

Total:

sR445 @ N LOS ALTOS PKWY P SOLAEGUT
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PDO REAR-END 2

PDO ANGLE 2

PDO NON-COLLISION 1

PDO ANGLE 2

PDO NON-COLLISION 1

1 c REAR-END 2

PDO REAR-END 3

1 c SIDESWIPE, OVERTAKING 2

PDO REAR-END 2

PDO NON-COLLISION 1

3 c REAR.END 3

PDO NON-COLLISION 1

PDO SIDESWIPE, OVERTAKING 2

PDO NON-COLLISION 2

Sum:25 Gount: 40

Count: 20
60

SR445 @ N LOS ALTOS PKWY P SOLAEGUI
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SEDAN,4 DOOR 1 UNKNOWN

PICKUP E TURNING RIGHT

STATION WAGON S 31 1 GOING STRAIGHT
PICKUP E 86 2 TURNING RIGHT

SEDAN,4 DOOR S GOING STRAIGHT

VAN S 54 1 GOING STRAIGHT

CARRY-ALL N GOING STRAIGHT

HARDTOP,4 DOOR s 54 1 NOT REPORTED

UTILITY N 45 1 GOING STRAIGHT

SEDAN,4 DOOR s 16 1 TURNING RIGHT

SEDAN,4 DOOR N 21 GOING STRAIGHT

SEDAN,2 DOOR S GOING STRAIGHT

PICKUP S 36 GOING STRAIGHT

MOTORCYCLE N 31 NOT REPORTED

sR44s @ N LOS ALTOS PKWY P SOLAEGUI
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APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
HAD BEEN DRINKING
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

sR445 @ N LOS ALTOS PKWY P SOI-AEGUI
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FAILED TO YIELD RIGHT OF WAY

FAILED TO YIELD RIGHT OF WAY
MECHANICAL DEFECTS: ROAD DEFECT

DRIVING TOO FAST FOR CONDITIONS

DRIVING TOO FAST FOR CONDITIONS

UNSAFE LANE CHANGE
HIT AND RUN

FAILURE TO KEEP tN PROPER LANE OR RUNNING OFF ROAD: UNSAFE LANE CHANGE

DRIVING TOO FAST FOR CONDITIONS

UNKNOWN
RAN OFF ROAD

sR445 @ N LOS ALTOS PKWY P SOLAEGUI
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SLOWSTOPPED VEHICLE

RAN OFF ROAD LEFT: HIGHWAY TRAFFIC SIGN POST

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
NOT REPORTED
SLOWSTOPPED VEHICLE

oTHER NON-COLLISION: RAN OFF ROAD RIGHT

sR44s @ N LOS ALTOS PKWY P SOLAEGUI
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CARRY-ALL N 56 1 STOPPED

CONVERTIBLE s GOING STRAIGHT

SEDAN,4 DOOR S 18 2 GOING STRAIGHT

HARDTOP,4 DOOR s 38 1 STOPPED

SEDAN,4 DOOR N STOPPED

PICKUP s 25 1 GOING STRAIGHT

PICKUP N 53 1 GOING STRAIGHT

SEDAN,2 DOOR N 30 STOPPED

HARDTOP,4 DOOR S 33 GOING STRAIGHT

N GOING STRAIGHT

sR445 @ N LOS ALTOS PKWY P SOLAEGUT
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APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL

APPARENTLY NORMAL
FELL ASLEEP, FAINTED, FATIGUED, ETC.
APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL

APPARENTLY NORMAL

sR445 @ N LOS ALTOS PKWY P SOLAEGUT
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UNKNOWN
DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS: HIT AND RUN

sR445 @ N LOS ALTOS PK\ 
^r 

P SOLAEGUI
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SLOWSTOPPED VEHICLE DRY

DRY

DRY

DRY

DRY
DRY

DRY
DRY

DRY

OTHER NON-COLLISION DRY

sR445 @ N LOS ALTOS PKWY P SOLAEGUI
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DAYLIGHT NONE NHP 2326761

NONE NHP 2170293

DAYLIGHT NONE NHP 2212164
DAYLIGHT NONE NHP 2382558

NONE NHP 2167458

DAYLIGHT NONE NHP 2167602

NONE NHP 2170869

DARK - SPOT LIGHTING NONE NHP 2171626

DARK. SPOT LIGHTING NONE NHP 2174092

DARK - CONTINUOUS LIGHTING NONE NHP 2325599

DAYLIGHT NONE NHP 2341931

NHP 2171463

DAYLIGHT NONE NHP 2329711

DUSK NONE NHP 2326813

sR445 @ N LOS ALTOS PKWY P SOLAEGUT



1

INTERSECTION DETAIL

sR445 @ SPARKS BLVD / HIGHLAND RANCH PKWY

01 SEP 14-01 SEP 17

COUNTY: WASHOE

PROPERTY DAMAGE ONLY 26Jun-2016 2016 02:05 PM SPARKS BLVD

PROPERW DAMAGE ONLY 23Jul-2015 2015 06:26 PM SPARKS BLVD

PROPERTY DAMAGE ONLY 23-lul-2017 2017 05:46 PM SPARKS BLVD

INJURY CRASH 26-Dec-2016 2016 01:30 PM HIGHLAND RANCH PKWY

INJURY CRASH 26-Mav-2016 2016 05:46 AM HIGHLAND RANCH PKVVY

PROPERTY DAMAGE ONLY 11-Aor-2015 2015 11:06 AM HIGHLAND RANCH PKWY

PROPERW DAMAGE ONLY 30-Nov-2014 2014 08:56 AM HIGHLAND RANCH PKVIry

INJURY CRASH 14-Apr-2017 2017 09:27 AM HIGHLAND RANCH PKWY

PROPERry DAMAGE ONLY 16-Nov-2015 2015 03:20 PM HIGHLAND RANCH PKVVY

PROPERTY DAMAGE ONLY 26-Dec-2014 2014 07:00 PM SR445

PROPERTY DAMAGE ONLY 31-Oct-2016 2016 08:06 AM SR445

PROPERTY DAMAGE ONLY 9Jun-2015 2015 12=28PM sR445
INJURY CRASH 27-Feb-2016 2016 {'t:08 AM SR445

INJURY CRASH 28-Mar-2016 2016 10:45 AM sR445

PROPERry DAMAGE ONLY TJun-2016 2016 03:34 PM sR445

PROPERTY DAMAGE ONLY 14Jul-2015 2015 03:17 PM sR445
PROPERTY DAMAGE ONLY 3-Oct-2014 2014 02:30 PM sR445

PROPERTY DAMAGE ONLY 6-Nov-2014 2014 12:2OPM sR445

INJURY CRASH 29-Aor-2017 2017 02:55 PM SR445

PROPERTY DAMAGE ONLY 18-Sep-2015 2015 09:15 PM sR445

PROPERTY DAMAGE ONLY 30-Sep-2015 2015 06:05 PM SR445

INJURY CRASH 1-Dec-2015 2015 07:20 AM SR445

INJURY CRASH 6-Dec-2016 2016 09:05 AM SR445

PROPERTY DAMAGE ONLY 18Jul-2015 2015 1O:42 AM sR445

PROPERW DAMAGE ONLY 6-Sep-2014 2014 09:31 PM sR445

PROPERTY DAMAGE ONLY 28-Nov-20{4 2014 12:52PM SR445

PROPERTY DAMAGE ONLY 20-Sep-2015 2015 05:47 PM SR445

INJURY CRASH 24-Apr-2016 2016 10:30 PM sR445

PROPERTY DAMAGE ONLY 17-Feb-2015 2015 12:03 PM SR445

INJURY CRASH 5-Mav-2016 20'16 08:46 PM SR445

PROPERTY DAMAGE ONLY 28Jun-2016 2016 07:45 AM SR445

PROPERTY DAMAGE ONLY 23-Dec-201 6 2016 08:17 PM SR445

INJURY GRASH 19-Mav-2017 2017 06:13 PM SR445

PROPERry DAMAGE ONLY 24-Mav-2017 2017 06:30 AM SR445

INJURY CRASH 18Jun-2017 2017 06:52 PM sR445

PROPERry DAMAGE ONLY 14-Nov-2014 2014 O7=22PM SR445

INJURY GRASH 4-Apr-2015 2015 10:45 AM SR445

INJURY CRASH SJul-2015 2015 12:21PM sR445

INJURY CRASH 18-Sep-2014 2014 07:50 PM SR445

sR445 @ SPARKS BLVD P SOLAEGUI



30 E SR445 CLEAR
AT INT SR445 CLEAR
AT INT SR445 CLEAR
AT INT sR445 CLEAR 1

1 W SR445 CLEAR 2

15 W SR445 CLOUDY
20 W SR445 CLOUDY
60 W SR445 CLEAR 1

90 W sR445 CLOUDY

200 N SPARKS BLVD UNKNOWN
1s0 N HIGHLAND RANCH PKWY CLEAR
120 N HIGHLAND RANCH PKVVY CLOUDY
100 N HIGHLAND RANCH PKWY CLEAR 2

100 N SPARKS BLVD SNOW 2

80 N SPARKS BLVD CLEAR
75 N HIGHLAND RANCH PKVVY GLOUDY
50 N HIGHLAND RANCH PKVVY CLEAR
40 N HIGHLAND RANCH PKVVY CLEAR
40 N HIGHLAND RANCH PKVVY CLEAR 2

20 N HIGHLAND RANCH PKVVY CLEAR
20 N SPARKS BLVD RAIN

20 N SPARKS BLVD CLEAR 1

10 N HIGHLAND RANCH PKVVY CLEAR 2

AT NT HIGHLAND RANCH PKVI/Y CLEAR
AT NT HIGHLAND RANCH PKVVY CLEAR
AT NT HIGHLAND RANCH PKVVY CLEAR
AT NT HIGHLAND RANCH PKVITY CLEAR
AT NT HIGHLAND RANCH PKVVY CLOUDY 1

AT NT SPARKS BLVD CLEAR
AT NT SPARKS BLVD RAIN 2

AT INT SPARKS BLVD CLEAR
AT INT SPARKS BLVD RAIN
AT INT SPARKS BLVD CLEAR 1

AT INT SPARKS BLVD CLEAR
AT INT SPARKS BLVD CLOUDY 1

20 S HIGHLAND RANCH PKVVY CLOUDY
70 s SPARKS BLVD CLEAR 1

100 s SPARKS BLVD CLOUDY 2

150 S SPARKS BLVD CLOUDY 2

Sum:0 Sum:23
Gount: 0 Gount: 15

Total: 39

sR445 @ SPARKS BLVD P SOLAEGUT



PDO SIDESWIPE, OVERTAKING 2 PICKUP

PDO ANGLE 2 PICKUP

PDO ANGLE 1 PICKUP

B REAR.END 2 HATCHBAGK,2 DOOR

HEAD-ON 2 HATCHBACK,4 DOOR

PDO REAR.END 2 HARDTOP,2 DOOR

PDO REAR-END 2 CARRY-ALL

c REAR.END 2 HARDTOP,4 DOOR

PDO ANGLE 2 SEDAN,4 DOOR

PDO REAR.END 2 UTILITY

PDO REAR.END 2 UTILITY

PDO REAR.END 2 HATCHBACK,4 DOOR

c REAR-END 3 UTILITY

G ANGLE 2 CARRY.ALL

PDO REAR-END 2 STATION WAGON

PDO ANGLE 2 PICKUP

PDO REAR-END 2 SEDAN,4 DOOR

PDO REAR-END 2 HATCHBACK,2 DOOR

A REAR.END 3 SEDAN,2 DOOR

PDO REAR-END 2 HARDTOP,4 DOOR

PDO ANGLE 2 PICKUP

c REAR.END 2 HARDTOP,4 DOOR

c REAR-END 3 UTILITY

PDO REAR-END 2 PICKUP

PDO ANGLE 2 VAN

PDO ANGLE 2 PICKUP

PDO REAR-END 2 SEDAN,4 DOOR

c NON-COLLISION 1 SEDAN,4 DOOR

PDO REAR-END 2 CARRY-ALL

c ANGLE 2 VAN

PDO REAR-END 2 SEDAN.4 DOOR

PDO ANGLE 2 SEDAN,4 DOOR

c ANGLE 3 PICKUP

PDO REAR-END 2 PICKUP

c SIDESWIPE. OVERTAKING 2 SEDAN,4 DOOR

PDO REAR-END 2 PICKUP

G REAR-END 2 SEDAN,4 DOOR

c REAR.END 2 UTILITY
c REAR-END 3 PICKUP

Count:24

sR445 @ SPARKS BLVD P SOLAEGUI



TURNING RIGHT
S 63 TURNING LEFT HAD BEEN DRINKING

UNKNOWN

E 22 GOING STRAIGHT INATTENTION/DISTRACTED
1 NOT REPORTED

E GOING STRAIGHT APPARENTLY NORMAL
E GOING STRAIGHT FELL ASLEEP, FAINTED, FATIGUED, ETC.
E 27 GOING STRAIGHT APPARENTLY NORMAL
W NOT REPORTED OTHER IMPROPER DRIVING

S UNKNOWN
S 59 1 GOING STRAIGHT APPARENTLY NORMAL
E GOING STRAIGHT APPARENTLY NORMAL
S 49 ,l GOING STRAIGHT APPARENTLY NORMAL
N '|-7 GOING STRAIGHT APPARENTLY NORMAL
s 75 1 GOING STRAIGHT APPARENTLY NORMAL
N GOING STRAIGHT APPARENTLY NORMAL
S GOING STRAIGHT APPARENTLY NORMAL
s GOING STRAIGHT APPARENTLY NORMAL
s 18 GOING STRAIGHT ILLNESS
s 22 GOING STRAIGHT INATTENTION/DISTRACTED
W 42 2 TURNING RIGHT APPARENTLY NORMAL
N 58 1 GOING STRAIGHT APPARENTLY NORMAL
S 63 1 GOING STRAIGHT APPARENTLY NORMAL
S GOING STRAIGHT APPARENTLY NORMAL
s 52 GOING STRAIGHT APPARENTLY NORMAL
S TURNING LEFT INATTENTION/DISTRACTED
s STOPPED
S 27 GOING STRAIGHT INATTENTION/DISTRACTED
N GOING STRAIGHT APPARENTLY NORMAL
E 17 TURNING LEFT APPARENTLY NORMAL
S TURNING LEFT I NATTENTION/DISTRACTED
S 26 GOING STRAIGHT APPARENTLY NORMAL
N 19 GOING STRAIGHT APPARENTLY NORMAL

62 GOING STRAIGHT INATTENTION/DISTRACTED
s TURNING LEFT
S GOING STRAIGHT APPARENTLY NORMAL
N 45 GOING STRAIGHT APPARENTLY NORMAL
S 29 2 GOING STRAIGHT APPARENTLY NORMAL
N 44 GOING STRAIGHT HAD BEEN DRINKING

sR445 @ SPARKS BLVD P SOLAEGUT



UNKNOWN

UNKNOWN

ELECTRONIC EQUTPMENT (COMPUTERS, ON BOARD NAVTGATTON SYSTEM, ETC.)

UNKNOWN

ELECTRONIC EQUTPMENT (COMPUTERS, ON BOARD NAVTGATTON SYSTEM, ETC.)

UNKNOWN

sR445 @ SPARKS BLVD P SOLAEGUT



OTHER IMPROPER DRIVING

FOLLOWED TOO CLOSELY

DRIVING TOO FAST FOR CONDITIONS

FAILED TO YIELD RIGHT OF WAY
UNKNOWN

FOLLOWED TOO CLOSELY

UNSAFE LANE CHANGE
OTHER IMPROPER DRIVING

OTHER IMPROPER DRIVING

OTHER IMPROPER DRIVING
DRIVING TOO FAST FOR CONDITIONS

OTHER IMPROPER DRIVING

FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: UNSAFE LANE CHANGE
FOLLOWED TOO CLOSELY
OTHER IMPROPER DRIVING

FOLLOWED TOO CLOSELY
DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS
OTHER IMPROPER DRIVING

UNKNOWN
FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: UNSAFE LANE CHANGE
DRIVING TOO FAST FOR CONDITIONS

FAILED TO YIELD RIGHT OF WAY: DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS

UNKNOWN
DISREGARDED TRAFFIC SIGNS, SIGNALS, ROAD MARKINGS
FOLLOWED TOO CLOSELY
FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: HIT AND RUN: UNSAFE LANE CHANGE

DRIVING TOO FAST FOR CONDITIONS

OTHER IMPROPER DRIVING

sR44s @ SPARKS BLVD P SOLAEGUT



SLOWSTOPPED VEHICLE

RAN OFF ROAD LEFT: LIGHT/LUMINARY SUPPORT
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
RAN OFF ROAD RIGHT: SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE: SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

HIGHWAY TRAFFIC SIGN POST: RAN OFF ROAD RIGHT: FENCEMALL

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE

SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

sR445 @ SPARKS BLVD P SOLAEGUI



VANETTE N 53 TURNING RIGHT

PICKUP s 45 TURNING LEFT

CARRY.ALL E 69 STOPPED

HATCHBACK,4 DOOR 1 GOING STRAIGHT
UTILITY E STOPPED
PICKUP E STOPPED

PICKUP E 55 STOPPED

GARRY.ALL W GOING STRAIGHT
UTILITY S UNKNOWN
UTILITY S 57 1 STOPPED

PICKUP E GOING STRAIGHT
CARRY-ALL S 43 1 STOPPED
HATCHBACK,4 DOOR N 45 STOPPED

SEDAN,4 DOOR s 27 1 STOPPED
PICKUP N STOPPED

PICKUP s GOING STRAIGHT
HARDTOP,4 DOOR S STOPPED
MOTORCYCLE s 32 STOPPED
CARRY-ALL S 18 STOPPED
CARRY.ALL N 28 2 GOING STRAIGHT
PICKUP N 44 1 GOING STRAIGHT
SEDAN,4 DOOR S 39 1 STOPPED
PICKUP S GOING STRAIGHT
CARRY-ALL N 29 TURNING LEFT
SEDAN.4 DOOR E STOPPED

SEDAN,4 DOOR s GOING STRAIGHT

HARDTOP.4 DOOR N STOPPED
SEDAN.4 DOOR W 58 GOING STRAIGHT
SEDAN,4 DOOR s STOPPED

STATION WAGON N 77 TURNING LEFT
SEDAN,4 DOOR E 46 GOING STRAIGHT
SEDAN,4 DOOR 28 STOPPED
PICKUP s 58 TURNING LEFT
SEDAN,4 DOOR s STOPPED
CARRY-ALL N 34 STOPPED

SEDAN,4 DOOR s 63 2 STOPPED
SEDAN,4 DOOR N 35 STOPPED

sR445 @ SPARKS BLVD P SOLAEGUT



APPARENTLY NORMAL
APPARENTLY NORMAL

APPARENTLY NORMAL

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

UNKNOWN

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL OTHER IMPROPER DRIVING

APPARENTLY NORMAL OTHER IMPROPER DRIVING

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL FOLLOWED TOO CLOSELY

APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL UNKNOWN

APPARENTLY NORMAL UNKNOWN
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL HIT AND RUN
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL
APPARENTLY NORMAL

sR445 @ SPARKS BLVD P SOLAEGUI
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SLOWSTOPPED VEHICLE DRY DAYLIGHT
DRY DAYLIGHT
DRY DAYLIGHT

SLOWSTOPPED VEHICLE DRY DAYLIGHT
DRY DAYLIGHT

DRY DAYLIGHT

DRY DAYLIGHT

SLOWSTOPPED VEHICLE DRY DAYLIGHT
DRY DAYLIGHT
DRY DAYLIGHT

SLOWSTOPPED VEHICLE DRY DAYLIGHT
SLOWSTOPPED VEHICLE DRY DARK - SPOT LIGHTING

DRY DUSK

DRY DAYLIGHT
SLOWSTOPPED VEHICLE DRY DAYLIGHT

DRY DARK - SPOT LIGHTING

DRY DARK - SPOT LIGHTING

DRY DARK. SPOT LIGHTING
SLOWSTOPPED VEHICLE

DRY DARK. SPOT LIGHTING
DRY DAYLIGHT

SLOWSTOPPED VEHICLE DRY DAYLIGHT
DRY DAYLIGHT

DAYLIGHT
DRY DAYLIGHT

SLOWSTOPPED VEHICLE DRY DARK - SPOT LIGHTING

sR445 @ SPARKS BLVD P SOLAEGUT
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NONE SPPD 2331492
NONE SPPD 2307049
NONE SPPD 2401106
NONE SPPD 2344320
NONE WASO 233',,826

NONE NHP 2288817

NONE NHP 2282512
NONE NHP 2379787

WASO 2310844
NHP 2283911

NONE NHP 2339494
SPPD 2306941

NONE NHP 2227258
WET, ICY, SNOW, SLUSH NHP 2235595
NONE NHP 2324223
NONE NHP 2293546
NONE NHP 2279690
NONE NHP 2281284
NONE NHP 2380655
NONE NHP 2296743
NONE NHP 2297290
NONE NHP 2213232
NONE NHP 2341605
NONE NHP 2293723
NONE NHP 2278407

WASO 21 88599
WASO 2308386

NONE NHP 2237126
NHP 2174674

WEATHER NHP 2237693
SPPD 2331499

wET, lGY, SNOW, SLUSH NHP 2342839
NONE NHP 2381812
NONE SPPD 2386429
NONE NHP 2393668
NONE NHP 2170120
NONE NHP 2288447
NONE NHP 2293226
NONE NHP z',t67380

sR445 @ SPARKS BLVD P SOLAEGUT



INTERSECTION DETAIL
sR445 @ GOLDEN VIEW DR
01 sEP 14-01 SEP 17

GOUNW: WASHOE

PROPERTY DAMAGE ONLY 10-Apr-2015 20'|-5 02:04 AM GOLDEN VIEW DR
PROPERTY DAMAGE ONLY 22-Mav-2015 2015 07:00 PM sR445
INJURY CRASH 21-Aor-2016 2016 12=27 PM SR445

PROPERry DAMAGE ONLY 8-Auq-2016 2016 07:30 AM sR445
INJURY CRASH 24-Auq-2015 2015 07:30 AM sR445
INJURY CRASH 21-Oct-2014 2014 01:05 PM sR445
INJURY CRASH 11-Feb-2017 2017 10:57 AM SR445
PROPERTY DAMAGE ONLY 2-Mar-2015 2015 09:17 AM sR445
PROPERTY DAMAGE ONLY 11-Dec-2016 2016 01:57 PM SR445

PROPERTY DAMAGE ONLY 214an-2015 2015 04:45 PM sR445
INJURY CRASH 21-Aor-2016 2016 08:17 PM SR445

sR445 @ GOLDEN VrEW DR P SOLAEGUT



AT INT SR445 GLEAR
150 N GOLDEN VIEW DR CLOUDY
50 N GOLDEN VIEW DR CLOUDY 1

30 N GOLDEN VIEW DR CLEAR
20 N GOLDEN VIEW DR CLEAR 2

AT INT GOLDEN VIEW DR CLEAR 1

20 s GOLDEN VIEW DR CLOUDY 1

25 S GOLDEN VIEW DR CLOUDY
90 s GOLDEN VIEW DR CLOUDY

100 S GOLDEN VIEW DR CLEAR
150 S GOLDEN VIEW DR CLEAR 1

Sum:0 Sum:6
Count: 0 Count: 5

Total: 11

sR445 @ GOLDEN V|EW DR P SOLAEGUT



PDO NON.COLLISION 1 PICKUP W

PDO ANGLE 1 STATION WAGON N

c REAR-END 2 SEDAN,4 DOOR S

PDO REAR-END 2 PICKUP s
REAR-END 2 N

A HEAD-ON 2 MOTORCYCLE W
B REAR-END 2 PICKUP N

PDO REAR.END 2 HARDTOP,4 DOOR N

PDO REAR.END 2 SEDAN,4 DOOR N

PDO NON-COLLISION 1 SEDAN,4 DOOR N

c REAR-END 3 CARRY.ALL N

Count: 6

sR445 @ GOLDEN VtEW DR P SOLAEGUT



TURNING RIGHT HAD BEEN DRINKING
GOING STRAIGHT DRUG INVOLVEMENT

21 2 GOING STRAIGHT APPARENTLY NORMAL
l8 2 GOING STRAIGHT APPARENTLY NORMAL

GOING STRAIGHT
62 GOING STRAIGHT APPARENTLY NORMAL
19 2 GOING STRAIGHT I NATTENTION/DISTRACTED OTHER

22 2 CHANGING LANES APPARENTLY NORMAL
75 2 GOING STRAIGHT APPARENTLY NORMAL

NOT REPORTED APPARENTLY NORMAL
69 1 GOING STRAIGHT APPARENTLY NORMAL

sR445 @ GOLDEN V|EW DR P SO|-AEGU|



MADE AN IMPROPER TURN: FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: RAN OFF ROAD: T

FAILURE TO KEEP IN PROPER LANE OR RUNNING OFF ROAD: UNSAFE LANE CHANGE

HIT AND RUN

DRIVING TOO FAST FOR CONDITIONS

OPERATING VEHICLE IN ERRATIC, RECKLESS, CARELESS, NEGLIGENT OR AGGRESSIVE MANNER

FOLLOWED TOO CLOSELY
FAILURE TO KEEP IN PROPER LANE OR RUNNTNG OFF ROAD: UNSAFE LANE CHANGE
DRIVING TOO FAST FOR CONDITIONS

sR44s @ GOLDEN VrEW DR P SOLAEGUT



,NSAFE LANE CHANGE

SLOWSTOPPED VEHICLE
OVERTURN/ROLLOVER: SLOWSTOPPED VEHICLE
SLOWSTOPPED VEHICLE

HATCHBACK.4 DOOR
SLOWSTOPPED VEHICLE

sR445 @ GOLDEN V|EW DR P SO|-AEGUT



S 67 2 STOPPED APPARENTLY NORMAL
S 63 2 STOPPED APPARENTLY NORMAL
N 63 STOPPED APPARENTLY NORMAL
E 31 STOPPED APPARENTLY NORMAL
s 63 2 STOPPED APPARENTLY NORMAL
N 24 2 GOING STRAIGHT APPARENTLY NORMAL
N 56 2 GOING STRAIGHT APPARENTLY NORMAL

N 46 1 STOPPED APPARENTLY NORMAL

sR445 @ GOLDEN V|EW DR P SO|-AEGU|



DRY
DRY

HIT AND RUN DRY

DRY

SLOWSTOPPED VEHICLE DRY
SLOWSTOPPED VEHICLE DRY

DRY

SLOWSTOPPED VEHICLE DRY

sR44s @ GOLDEN VtEW DR P SOLAEGUT



WASO 2308233

NHP 2179199

DAYLIGHT NONE NHP 2236941

DAYLIGHT NONE NHP 2327628

DAYLIGHT NONE NHP 2196982

DAYLIGHT NONE NHP 2280465

DAYLIGHT NONE NHP 2365285

DAYLIGHT NONE NHP 2175350

DAYLIGHT NONE NHP 2341984
NONE NHP 2285027

DARK. SPOT LIGHTING NONE NHP 2236976

sR445 @ GOLDEN VIEW DR P SOLAEGUI



RAW
TERRY



RAW
TERRY







RAW
TERRY
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BASIS OF BEARING

THE BASIS OF BEARINGS FOR THIS SURVEY IS THE NEVADA STATE PLANE COORDINATE SYSTEM, WEST

ZONE 2703 (GROUND) NAD 83/94 (HARN). MODIFIED BY A MEAN COMBINATION FACTOR OF 0.9998021000.

BASIS OF ELEVATION

THE BASIS OF ELEVATIONS FOR THIS SURVEY IS NAVD 1988, BASED UPON CITY OF SPARKS BENCHMARK

#124, AS SHOWN. ELEVATION = 4530.07. COMPLETED JANUARY, 2018.
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	Project Name: Summit Christian Church Phase 4.0 Worship Center 
	Project Description: Special Use Permit for Religious Assembly in MDS and GR zones and for Grading
	Project Address: 7075 Pyramid Highway, Sparks, NV 89436
	Project Area acres or square feet:  New development = 8.1-acres. Existing development = 21.5-acres
	Project Location with point of reference to major cross streets AND area locator: The western corners of Golden View Way and Pyramid Highway
	Assessors Parcel NosRow1: 083-730-13
	Parcel AcreageRow1: 36.7-acres
	Assessors Parcel NosRow1_2: 
	Parcel AcreageRow1_2: 
	Assessors Parcel NosRow2: 
	Parcel AcreageRow2: 
	Assessors Parcel NosRow2_2: 
	Parcel AcreageRow2_2: 
	Name: Summit Christian Church
	Name_2: Dyer Engineering Consultants
	Address: 7075 Pyramid Highway
	Address_2:  9160 Double Diamond Pkwy
	Email: cwinslow@summitnv.org
	Email_2: ljohnson@dyerengineering.com
	Contact Person: Christopher Winslow
	Contact Person_2: Lonnie J. Johnson, PE 
	Name_3: Summit Christian Church
	Name_4:  Dyer Engineering
	Address_3: 7075 Pyramid Highway
	Address_4:  9160 Double Diamond Pkwy
	Email_3: cwinslow@summitnv.org
	Email_4: kerry@tdg-inc.com
	Contact Person_3: Christopher Winslow
	Contact Person_4: Kerry Rohrmeier, Planner
	Text1: 
	Text2: SW011-027, SW02-006 (Amendment to SW0011-027)
	Text3: Sparks, NV
	Text4: 89436
	Text5: Reno, NV
	Text6: 89521
	Text7: 775-424-5683x106
	Text8: 
	Text9: 775-420-4549
	Text10: 
	Text11: 775-745-8520
	Text12: 
	Text13: 775-342-5171
	Text14: 
	Text15: Sparks, NV
	Text16: 89436
	Text17: Reno, NV 
	Text18: 89521
	Text19: 775-424-5683x106
	Text20: 
	Text21: 510-993-4034
	Text22: 
	Text23: 
	Text24: 
	Text25: 510-993-4034
	Text26: 
	What is the project being requested: An expansion of Summit Christian Church to include a new 40,689-sq ft two story worship center, a new administrative 33,064-sq ft office building and 369 parking spaces along with a reconfiguration of the existing church to be a family center with an additional 645-square feet of enclosed storage to be developed over the next 15 years.
	improvements utilities sanitation water supply drainage parking signs etc: This application includes a Preliminary Site Plan, Colored Slope Map, Preliminary Grading Plan, Preliminary Utility Plan, Cross Sections, Landscape and Irrigation Plans, Building Elevations and Floorplans, and a Photometric Plan.
	What is the intended phasing schedule for the construction and completion of the project: It will take 15 years to accomplish full buildout. Construction of the new two-story worship center along with reconfiguration of the existing Summit Church Building and parking scheduled next. Followed by construction of an administrative/office building behind the worship center, paved parking at the northeast corner of the existing surface lot, and the enclosed storage addition to the south side of the family center building. 
	impacts and the intensity of your proposed use: This is an expansion of an existing development which was master planned to include the Worship Center. The northeastern portion of the parcel within the MDS zone is well suited to this development in part because it has been previously graded (refer to the Colored Slope Map) and also because this area has been identified on the Spanish Springs Development Suitability Map. Site topography is such that steeper slopes are protected by the GR zoning designation, and yet the flatter areas are still elevated above neighboring residences to the east. (across Pyramid Highway). Further, the adjacent housing to the north and south is a significant distance from any Summit Church building far exceeding the 25' requirement in the Spanish Springs Plan.
	the community: Summit Christian Church takes an active and important role in the local community. As such the Church has offered its facilities for use in emergency situations given it has ample multipurpose rooms, a kitchen/coffee bar, spaces geared for children and a playground.
	How will you mitigate these impacts: Negative impacts have been mitigated. The building is set way back from the streetfront, the site has matured landscaping, all slopes will be stabilized, most grading will be covered by structure or paving, and the worship center building will hide the proposed retaining wall.
	undefined_2: Off
	undefined_3: On
	a Sewer Service: Through the City of Sparks to the Truckee Meadows Water Reclamation Facility
	b Electrical Service: NV Energy 
	c Telephone Service: ATT
	d LPG or Natural Gas Service: NV Energy
	e Solid Waste Disposal Service: Waste Management
	f Cable Television Service: Charter or AT&T
	g Water Service: Truckee Meadows Water Authority
	h Permit: 
	acrefeet per year: 
	i Certificate: 
	acrefeet per year_2: 
	j Surface Claim: 
	acrefeet per year_3: 
	k Other: 
	acrefeet per year_4: 
	a Fire Station: Sparks Fire Station  is slightly closer than Truckee Meadows Fire Station 46
	b Health Care Facility: Northern Nevada Medical Center
	c Elementary School: Miguel Sepulveda Elementary School
	d Middle School: Sky Ranch Middle School
	e High School: Edward Reed High School
	f Parks: Wedekind Regional Park
	g Library: Spanish Springs Library
	h Citifare Bus Stop: Rock Boulevard at York Way
	What is the purpose of the grading: Land disturbing activities are required to prepare this site for development including  cuts and fills and retaining walls not more than 6' in height.
	undefined: Parking, lighting, landscaping, and wall signage are included on the plans and have been designed pursuant to the Washoe Count Land Development Code
	balance the work onsite: About 50,000 cubic yards will be cut from the site. 30,000 cubic yards will be placed on the north end of the parcel and shaped into a naturally appearing mound that is stabilized with revegation. The remaining 20,000 cubic yards will be exported from the site.
	Use Permit  Explain fully your answer: It is not possible to develop the property without surpassing a Washoe County SUP threshold due to site topography. To respect the natural environment much of the parcel will continue to be left in a natural state that has been conserved through GR zoning. Development, both new and existing, has been clustered toward the MDS portion of the site to make the building complex compatible and easily accessible.
	circumstances the year the work was done and who completed the work: As shown on the slope map there is an existing flat pad area which was always intended for buildout of this phase of development (specifically the worship center and administration/office buildings). This pad stems from previous initial site preparations, however as the project nears construction these flattened dirt areas must be refined to finished floor elevations as specified in Black Eagle Consulting's Preliminary Geotechnical Report and on the Preliminary Grading Plan.
	explain your answer: Yes
	Text27: New development extends 8.1-acres and is an expansion to the existing 21.5-acres.
	roadways: Disturbed areas should not be noticeable from the right of way or neighboring properties. The mounded material on the north end of the property will fit in with site topography and the worship center will completely screen the retaining wall behind it. 
	are creating a driveway would it be used for access to additional neighboring properties: The Summit Christian Church development has improved downhill drainage conditions by directing stormwater into detention basins allowing for greater infiltration than what would flow downhill toward existing residences if left in a purely natural state. This improvement isn't shared directly with neighbors but it does help the immediate vicinity.
	used to prevent erosion until the revegetation is established: Cut and fill areas as designed to be have slopes no greater than 3:1. All slopes will be contoured for a natural appearance then stabilized for public safety and seeded for native vegetation growth.
	Yes:  x
	No:  
	If yes how tall is the berm at its highest:  10'
	undefined_4: The site is currently served by the Truckee Meadows Water Authority and will continue to be served with expansion.
	undefined_5: No
	undefined_6: The contractor will employ site BMPs including a seed mix sufficient to meet or surpass year one coverage in twelve months time. 
	Text28: Yes, an engineered retaining wall is proposed but will not exceed 6' in height.
	How are you providing temporary irrigation to the disturbed area: BMP strongly encourage that the contractor seed and plant in Fall as vegetation is best established just prior to a wet season in their first year. The contractor must comply with revegetation requirements specified in the Washoe County code.
	undefined_7: Corridination with the Washoe Storey Conservation District will take place concurrent with the planning process.
	Yes_2: 
	No_2:  x
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