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PART 1 GENERAL    
1.01 DEFINITIONS 

A. General Contractor is to be henceforth known as Job Order Contractor or JOC. 
1.02 PROJECT SCHEDULE 

A. Schedule 
1. Final Completion is due on 90 days from notice to proceed. 

B. Liquidated Damages 
1. $250 per day for each calendar day substantial completion and or final 

completion is not achieved. 
1.03 STATEMENT OF WORK 

A. New approximately 8,000 square foot modular building to include lobby, 
reception, screening room, workout rooms, office areas, kitchen training, 
restrooms and support services.  General site will include utilities, parking and 
hardscaping to support building function.  
1. JOC to verify water and sewer location, depth, capacity, volume and 

pressure before construction. 
2. JOC to provide construction documents with current registered 

Architect/Engineer seals for building plan review and permits.  JOC to 
coordinate and submit plans for review and subsequent permitting. 

3. JOC to provide Navajo Nation Fire and Rescue sanctioned review and 
approval (permitting) by Brown and Associates. 

i. If a sprinkler system is required by the authority having jurisdiction, 
JOC to provide and install sprinkler system to meet current 
required building codes.  Refer to Quote Form Alternate #2. 

4. Note that the design development drawings and engineering details are for 
general information only.  JOC registered Architect and Engineers may utilize 
alternative detailing and construction that meets or exceeds the 
performance of the proposed detailing. 

1.04 SUBSURFACE INVESTIGATION 
A. A copy of a geotechnical report with respect to the building’s site is included 

with this document: 
1. Geotechnical Report entitled:  Geotechnical Engineering Report, Diabetes 

Prevention Program Fitness, dated June 23, 2017. 
2. Prepared by:  Ricker, Atkinson, McBee, Morman & Associates, Inc., RAMM 

Project No. G24105B. 
3. This report identifies properties of below grade conditions and offers 

recommendations for the design of foundations, prepared primarily for the 
use of Architect. 

4. The recommendations described shall not be construed as a requirement of 
this Contract, unless specifically referenced in the Contract Documents. 

5. This report, by its nature cannot reveal all conditions that exist on the site.  
Should subsurface conditions be found to vary substantially from this report, 
changes in the design and construction of foundations will be made, with 
resulting credits or expenditures to the Contract Price accruing to Owner. 

1.05 TECHNICAL SPECIFICATIONS 
A.  Refer to General Technical Specifications on Sheet A200 for manufacturer and 

product data. 
END OF STATEMENT OF WORK 



  
 Quote Form 
 [1641B] Page 1 
 
 
 
 
 
 
TO: Tuba City Regional Health Care Corporation 
 Attention:  Julius Young II  
 Director of Facilities Management 
 167 Main Street 
 Tuba City, Arizona 86045 
 
 
 
1. Pursuant to and in compliance with the Design Development Documents and Soils 

Investigation Report relating to the construction of: 
 
 

TUBA CITY REGIONAL HEALTH CARE CORPORATION 
 

DIABETES PREVENTION PROGRAM FITNESS 
 

NEW MODULAR BUILDING 
 
 

as prepared by SPS+ ARCHITECTS, LLP. This is to certify that the above Documents, as 
well as the sites upon which the work is to be constructed and any and all conditions 
affecting the work, have been carefully examined, the amount and nature of the 
work to be accomplished is thoroughly understood, and at no time, will 
misunderstanding of the Project Manual, Drawings, Specifications or conditions be 
contested. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- CONTINUTED - 
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2. BASE QUOTE to include the following items: 

JOC to attach detailed itemized quote cost information for each category in CSI 
format. 

a. Subcontractor and supplier cost: 
_______________________________________________ DOLLARS ($                  ______ ). 

b. JOC and General Conditions: 
________________________________________________ DOLLARS ($                  ______ ). 

c. Owner’s Contingency:  
Twenty-five thousand and no/100 --------------------- DOLLARS ($25,000.00______  ).   

d. JOC Profit: 
________________________________________________ DOLLARS ($                  ______ ). 

e. Performance and Payment Bonds:  
________________________________________________ DOLLARS ($                  ______ ). 

f. Insurance:  
________________________________________________ DOLLARS ($                  ______ ). 

g. Navajo Nation Tax:  
________________________________________________ DOLLARS ($                  ______ ). 

h. State and County Tax:  
________________________________________________ DOLLARS ($                  ______ ). 

i. JOC to provide Construction Documents with Architectural  
and Engineering registered seals for authority having jurisdiction  
review submittal:  

________________________________________________ DOLLARS ($                  ______ ). 
j. Building Permit Review Fee:  

________________________________________________ DOLLARS ($                  ______ ). 
k. Building Permit Fee:  

________________________________________________ DOLLARS ($                  ______ ). 
l. Allowance for underground utilities unforeseen conditions: 

  Ten thousand and no/100 ------------------------------- DOLLARS ($10,000.00______  ).   
m. Other: _____________________________________________________________________ 

____________________________________________________________________________ 
________________________________________________ DOLLARS ($                  ______ ). 

n. Other: _____________________________________________________________________ 
____________________________________________________________________________ 
_______________________________________________ DOLLARS ($                  ______ ). 
 

TOTAL BASE QUOTE:  (“a through l” plus others as occurs) 
__________________________________________________ DOLLARS ($        ______           ). 

 
- CONTINUTED - 
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3. ALTERNATE ITEMS (includes subcontractor and supplier costs, JOC and General 

Conditions, Owners Contingency, General Contractor Profit, Performance and 
Payment Bonds, Insurance, Navajo Nation Tax, State and County Tax): 
 

 
a. Alternate #1 – Base Quote Low Slope Roof to be TPO or PVC with 10 year full 

system guarantee.  Alternate to be Derbigum roof with 10 year full system 
guarantee. 

 
___________________________________________________ DOLLARS ($                  ). 

 
b. Alternate #2 – Base Quote does not include a sprinkler system.  If authority 

having jurisdiction requires a sprinkler system, Alternate #2 to provide and install 
a current code compliant sprinkler system.  Bid to include shop drawing creation 
and submittal/approval by Navajo Nation Fire and Rescue, Brown and 
Associates, and/or other required entities 

 
___________________________________________________ DOLLARS ($                  ). 

 
 

 
 
 
 
 

- CONTINUTED - 
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4. VOLUNTARY ALTERNATES  JOC is invited to provide voluntary alternates to reduce the 

overall cost of the project. 
 
a.  Voluntary Alternate #1:  ______________________________________________________ 

 
   _____________________________________________________________________________ 
   

_____________________________________________________________________________ 
 

 
Cost:  _________________________________________________ DOLLARS ($                   ). 

 
 

b.  Voluntary Alternate #2:  ______________________________________________________ 
 
   _____________________________________________________________________________ 
   

_____________________________________________________________________________ 
 

 
Cost:  _________________________________________________ DOLLARS ($                   ). 

 
 
c.  Voluntary Alternate #3:  ______________________________________________________ 

 
   _____________________________________________________________________________ 
   

_____________________________________________________________________________ 
 

 
Cost:  _________________________________________________ DOLLARS ($                   ). 

 
d.  Voluntary Alternate #3:  ______________________________________________________ 

 
   _____________________________________________________________________________ 
   

_____________________________________________________________________________ 
 

 
Cost:  _________________________________________________ DOLLARS ($                   ). 
 
 
 
 
 

- CONTINUTED - 
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5. In submitting this Quote, I (we) the undersigned agree: 
 

a. To hold my (our) Quote open for sixty (60) calendar days. 
 
b. Date of Substantial Completion:  As noted in Statement of Work. 

 
c. Date of Final Completion:  As noted in Statement of Work. 

 
d. The Owner reserves the right to reject any and all Quotes, or to waive or decline 

to waive any informality in any Quote.  
 

e. To enter into and execute an Agreement, if awarded on basis of this Quote, and 
to furnish Performance and Payment Bonds in the amount of one hundred (100%) 
percent of the total amount of Agreement. 

 
 
JOC Company Name:  ____________________________________________________________ 
 
JOC Representative:   _____________________________________________________________ 
 
Signed  _________________________________________   Date:  __________________ 
 
 

END OF QUOTE FORM 
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INTRODUCTION 
 
The addition of the Diabetes Prevention Program Fitness and HRSA Counseling 
Center buildings are proposed at the northeast corner of the Tuba City 
Healthcare Corporation campus.  The project site is currently used as an 
unpaved parking area.  The existing improvements on the site consist of the 
approximately 1 acre graded parking area and an existing storm drain pipe that 
crosses through the site.  The site is located in Section 20, Township 32 North, 
Range 11 East, of the Gila and Salt River Meridian, Coconino County, Arizona. 
 
The improvements will include an 8,000 square foot modular building for the 
Diabetes Prevention Program Fitness facility, a 5,800 square foot modular 
building for the HRSA Counseling Center facility, adjacent parking and 
associated utility service connections.  The existing site slopes to the southeast 
toward the existing fence at the property boundary.  Offsite flows originating from 
the parking area and helipad to the west currently sheet flows onto the site.  
Offsite flows also enter the project site via the existing 24” diameter storm drain 
that ends at the proposed location for the Fitness building.  A drainage ditch 
carries the flows to the property boundary.  The project site is located within an 
area that is not mapped on the FEMA Flood Insurance Rate Maps.  Appendix A 
includes a Vicinity Map with the location of the project site. 
 
 
OBJECTIVE 
 
The objective of this report is to determine the impact the proposed development 
will have on the runoff characteristics of the site.  Mitigation measures will be 
provided for adverse impacts to the runoff conditions per the Coconino County 
Drainage Design Criteria (DDC).   
 
 
PROCEDURE 
 
The Rational Method was used to calculate peak discharge rates for the pre- and 
post-development conditions.  Topographic survey information from Shephard 
Wesnitzer Inc., was used to determine the drainage patterns on the site.  
Boundary information was taken from the Boundary Survey Plat prepared by 
Surveying Control, Inc.  Rainfall data was taken from the NOAA Atlas 14 rainfall 
Intensity-Duration-Frequency data for Tuba City, AZ found on the NOAA National 
Weather Service website.  Soil information was taken from the NRCS Web Soil 
Survey website.  The site plan prepared by the architect and proposed grading 
was used to determine the post-development drainage patterns on the site.  
Appendix B of this report includes a drainage exhibit showing the existing and 
proposed improvements, drainage patterns and drainage basin areas.  The site 
plan was also used to determine the impervious areas proposed with the 
development.  Rational ‘C’ coefficients were determined based on existing site 
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conditions, proposed improvements and weighted based on coverage area.  
Figure 2-2 from the ADOT Highway Drainage Design Manual, Volume 2 – 
Hydrology was used to determine the Rational ‘C’ coefficient for the pre-
development conditions. 
 
The offsite drainage areas consist of the parking area and helipad located to the 
west and adjacent to the site, and a portion of the hospital building and parking 
nearest Elm Avenue.  The stormwater runoff from the adjacent parking area and 
helipad currently sheet flows across the site and exits the property at the east 
boundary.  Flows from the existing storm drain originate from the existing hospital 
building and the parking areas at the north side of the hospital.  There are no 
existing drainage reports on file with the Hospital that details the hydrology and 
hydraulic calculations used to size the existing storm drain.  The flow in the outlet 
pipe will be determined by calculating the full flow capacity of the pipe per 
Chapter 7 of the DDC. 
 
The proposed HRSA and Fitness buildings and the associated parking area will 
be graded to drain east to match the existing drainage patterns.  A detention 
facility will be designed to offset the increase in peak discharge rates from the 
site in the post-development condition.  Bentley’s PondPack computer program 
was used to calculate the peak discharge rates, to design the proposed detention 
facility and size the outlet structure.  The storm drain will be re-routed to create 
the area necessary for the Fitness building.  Bentley’s StormCAD computer 
program was used to size the proposed storm drain. 
 
RESULTS 
 
The Rational Method was used to calculate peak discharge rates used to size the 
proposed detention pond and storm drain.  The runoff coefficients for the site in 
the pre-development condition were determined to be 0.33 in the 2- and 10-year 
storm event, and 0.41 in the 100-year storm event.  In the post-development 
condition, the impervious areas were assigned a runoff coefficient of 0.95 and the 
landscape/pervious areas were assigned a runoff coefficient of 0.33.  The 
composite runoff coefficients for the site in the post-development condition were 
calculated to be 0.65 in the 2- and 10-year storm events, and 0.71 in the 100-
year storm event.  The offsite drainage basin that is located to the west and 
adjacent to the project site has an area of 0.87 acres.  The composite runoff 
coefficients for the offsite drainage area were determined to be 0.87 in the 2- and 
10-year storm event, and 0.93 in the 100-year storm event.  The calculations for 
the runoff coefficients are included in appendix C.   The time of concentration for 
the project site and offsite drainage area were determined to be 5 minutes.  The 
table below summarizes the peak discharge rates for the pre- and post-
development conditions. 
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Table 1: Peak Discharge Rates (cfs) 

Scenario 
Area 

(acres) 
Tc 

(mins.) C2,10 C100 Q2 Q10 Q100 

HRSA & Fitness Sites 

Pre-Development 0.66 5 0.33 0.41 0.43 0.75 1.78 

Post-development 0.66 5 0.87 0.93 1.15 1.98 4.00 

Offsite Drainage Basin 

Existing Condition 0.87 5 0.87 0.93 1.51 2.61 5.29 

 
The hydraulic capacity of the existing storm drain on the site was determined 
using Equation 7.5 in section 7.5.2 Hydraulic Capacity from the DDC.  The 
equation calculates the capacity of the pipes assuming the pipe is flowing full.  
Topographic survey information provided by SWI was used to determine the 
invert elevations of the downstream pipe to the existing storm drain.  The pipe 
has a length of 158 feet and a slope of 0.76%.  The capacity of the downstream 
24” concrete pipe was calculated to be 17.1 cubic feet per second (cfs).  The 
capacity calculations are included in appendix D of this letter. 
 
Bentley’s StormCAD software was used to design the proposed storm drain.  The 
proposed storm drain will be 24” diameter ADS N-12 HDPE pipe.  The pipe has a 
manning’s roughness coefficient of 0.012, allowing the pipe to have a minimum 
slope to meet the grades on the site.  The storm drain will outlet to the proposed 
detention pond for the HRSA & Fitness buildings.  An overflow weir will be 
included with the construction of the detention pond to allow the offsite flows to 
pass through the pond in the event that the pond was full.  The StormCAD model 
for the proposed storm drain begins at the existing catch basin located to the 
north of the helipad.  The StormCAD model for the proposed storm drain had a 
tailwater elevation set to the 100-year water surface elevation of the detention 
pond.  ADS drain basins will be installed at changes in the storm drain alignment 
and the drain basins were modeled with the standard headloss method.  
Headloss coefficients for the drain basins were set according to the bend angle 
between the pipes entering and exiting the structure.  The flow velocities in the 
pipes will range from 6.47 to 8.55 feet per second (ft/s).  The flow velocities are 
within an acceptable range for the ADS N-12 HDPE pipe.  The Hydraulic Grade 
Line (HGL) within the storm drain is within the pipes and at an acceptable depth 
below the rim elevation of the ADS drain basins.  The StormCAD output, 
including design peak discharge rates, pipe capacities, flow velocities and the 
profile showing the HGL are included in Appendix E of this letter. 
 
The required storage capacity for the proposed detention pond was estimated to 
be 1,800 cubic feet during the 100-year, 39 minute storm event.  The detention 
pond is designed as an above ground pond with a capacity of 2,397 cubic feet.   
The side slopes to the pond will be 3:1 (horizontal: vertical) and the fill 
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embankment will have a top width of 3 feet.  The detention pond will have a 
bottom elevation of 4,945.20 and the top elevation of 4,946.50.  The outlet to the 
pond will be a 12” diameter HDPE pipe to be located at the south end of the 
pond.  The actual peak storage volume during the 39 minute, 100-year storm 
event was 1,359 cubic feet.  The water surface elevation during the 100-year 
storm event was calculated to be 4,946.02.  The pond will have an emergency 
riprap overflow weir to be located at the south end of the pond with a top 
elevation at the 100-year water surface elevation.  The PondPack output is 
included in appendix F. 
 
 
CONCLUSION 
 
Peak discharges for the 2-, 10- and 100-year storm events were determined for 
the project site for both the pre- and post-development conditions.  The proposed 
detention pond and outlet pipe are designed to reduce the post-development 
peak discharge rates to be below pre-development levels.  No further detention 
of stormwater runoff is required.  All drainage conveyance structures and 
detention facilities are designed per the requirements outlined in the DDC.  Refer 
to the construction plans by SWI for grades, locations and notes. 
 
The design concepts in this report will ensure that the drainage integrity of the 
site is sustained with proper maintenance activity.  Activities include frequent 
clearing of debris and sediment from the detention facility and catch basins, 
disturbed slope treatment and erosion control at the outlet pipe.  Frequent 
monitoring will ensure expedient remedies to common problems such as erosion, 
sedimentation, and flow obstructions. 
 
 
REFERENCES 
 
Publications 
Coconino County Drainage Design Criteria, January 2001 
 
 
Software 
StormCAD, Bentley Systems, Inc., Version 8i 
 
PondPack, Bentley Systems, Inc., Version 8i 
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Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Little Colorado River Area, Arizona, Parts of
Coconino and Navajo Counties
Survey Area Data:  Version 8, Sep 20, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 15, 2011—May
27, 2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Little Colorado River Area, Arizona, Parts of Coconino and Navajo
Counties (AZ707)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

7 Endoaquolls-
Haplofibrists-
Psammaquents
complex, 0 to 3
percent slopes

A/D 35.7 0.3%

16 Ives-Bebeevar family-
Oxyaquic
Torripsamments
complex, 0 to 3
percent slopes

B 82.8 0.8%

17 Ives-Jocity complex, 1 to
4 percent slopes

A 182.6 1.7%

18 Ives-Riverwash
association, 0 to 2
percent slopes

A 85.3 0.8%

20 Jocity sandy clay loam, 0
to 2 percent slopes

B 299.2 2.8%

22 Jocity-Tuba, complex, 1
to 3 percent slopes

C 329.0 3.0%

36 Needle-Rock outcrop-
Sheppard complex, 2
to 15 percent slopes

D 212.7 2.0%

37 Nepalto family-Tsaya-
Rock outcrop complex,
35 to 70 percent
slopes

A 690.5 6.4%

51 Sheppard-Monue
complex, 1 to 8
percent slopes

A 17.5 0.2%

53 Sheppard-Rock outcrop-
Sheppard, moderately
deep complex, 2 to 15
percent slopes

A 937.1 8.6%

55 Shoegame family, 1 to 5
percent slopes

A 287.6 2.6%

57 Shorthair-Rock outcrop-
Sheppard complex, 2
to 15 percent slopes

D 31.4 0.3%

62 Tuba-Tyende family-
Fajada family
complex, 2 to 15
percent slopes

B 7,640.2 70.4%

64 Water 21.1 0.2%

Totals for Area of Interest 10,852.7 100.0%

Hydrologic Soil Group—Little Colorado River Area, Arizona, Parts of Coconino and Navajo
Counties

TCRHCC (SWI# 14109)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/5/2014
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Little Colorado River Area, Arizona, Parts of Coconino and Navajo
Counties

TCRHCC (SWI# 14109)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/5/2014
Page 4 of 4
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NOAA Atlas 14, Volume 1, Version 5

Location name: Tuba City, Arizona, USA*

Latitude: 36.1359°, Longitude: -111.2376°

Elevation: 4960.11 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra Pavlovic,

Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey Bonnin, Daniel

Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
1.55

(1.33‑1.84)

1.99
(1.70‑2.36)

2.75
(2.35‑3.26)

3.43
(2.90‑4.07)

4.50
(3.73‑5.33)

5.44
(4.44‑6.43)

6.54
(5.22‑7.76)

7.79
(6.06‑9.32)

9.72
(7.28‑11.8)

11.4
(8.30‑13.9)

10-min
1.18

(1.01‑1.40)

1.52
(1.30‑1.80)

2.09
(1.79‑2.48)

2.62
(2.21‑3.10)

3.43
(2.84‑4.06)

4.14
(3.38‑4.90)

4.98
(3.97‑5.91)

5.93
(4.61‑7.10)

7.40
(5.54‑8.95)

8.67
(6.32‑10.6)

15-min
0.976

(0.836‑1.16)

1.25
(1.08‑1.49)

1.73
(1.48‑2.06)

2.16
(1.83‑2.56)

2.83
(2.35‑3.35)

3.42
(2.80‑4.04)

4.11
(3.28‑4.89)

4.90
(3.81‑5.86)

6.12
(4.58‑7.40)

7.17
(5.22‑8.77)

30-min
0.658

(0.562‑0.778)

0.844
(0.724‑1.00)

1.17
(0.998‑1.38)

1.45
(1.23‑1.72)

1.91
(1.58‑2.26)

2.30
(1.88‑2.72)

2.77
(2.21‑3.29)

3.30
(2.57‑3.95)

4.12
(3.09‑4.98)

4.83
(3.51‑5.91)

60-min
0.407

(0.348‑0.481)

0.523
(0.448‑0.620)

0.721
(0.617‑0.856)

0.900
(0.761‑1.07)

1.18
(0.978‑1.40)

1.43
(1.17‑1.69)

1.71
(1.37‑2.04)

2.04
(1.59‑2.44)

2.55
(1.91‑3.08)

2.99
(2.17‑3.66)

2-hr
0.244

(0.212‑0.283)

0.309
(0.268‑0.359)

0.416
(0.359‑0.482)

0.511
(0.436‑0.590)

0.658
(0.554‑0.761)

0.790
(0.652‑0.914)

0.942
(0.762‑1.10)

1.12
(0.879‑1.31)

1.39
(1.05‑1.66)

1.63
(1.20‑1.96)

3-hr
0.177

(0.156‑0.204)

0.224
(0.197‑0.259)

0.295
(0.258‑0.339)

0.357
(0.309‑0.409)

0.450
(0.385‑0.516)

0.531
(0.448‑0.610)

0.629
(0.520‑0.738)

0.751
(0.601‑0.882)

0.934
(0.721‑1.11)

1.10
(0.823‑1.32)

6-hr
0.102

(0.092‑0.115)

0.128
(0.114‑0.144)

0.163
(0.145‑0.184)

0.194
(0.172‑0.218)

0.239
(0.209‑0.269)

0.277
(0.239‑0.312)

0.320
(0.273‑0.374)

0.380
(0.312‑0.447)

0.473
(0.374‑0.564)

0.555
(0.427‑0.669)

12-hr
0.060

(0.054‑0.067)

0.075
(0.068‑0.083)

0.094
(0.084‑0.104)

0.109
(0.098‑0.121)

0.130
(0.116‑0.144)

0.146
(0.130‑0.163)

0.164
(0.144‑0.188)

0.191
(0.160‑0.224)

0.237
(0.188‑0.283)

0.279
(0.214‑0.336)

24-hr
0.035

(0.032‑0.038)

0.044
(0.040‑0.048)

0.055
(0.050‑0.061)

0.065
(0.059‑0.072)

0.078
(0.071‑0.086)

0.089
(0.079‑0.098)

0.100
(0.089‑0.110)

0.112
(0.099‑0.123)

0.128
(0.112‑0.144)

0.141
(0.122‑0.170)

2-day
0.019

(0.017‑0.020)

0.023
(0.021‑0.025)

0.029
(0.027‑0.032)

0.034
(0.031‑0.037)

0.041
(0.037‑0.045)

0.046
(0.042‑0.051)

0.051
(0.046‑0.056)

0.057
(0.051‑0.063)

0.065
(0.057‑0.072)

0.071
(0.062‑0.086)

3-day
0.013

(0.012‑0.014)

0.017
(0.015‑0.018)

0.021
(0.019‑0.023)

0.024
(0.022‑0.026)

0.029
(0.026‑0.031)

0.032
(0.029‑0.035)

0.036
(0.032‑0.039)

0.040
(0.035‑0.043)

0.045
(0.040‑0.049)

0.049
(0.043‑0.058)

4-day
0.010

(0.010‑0.011)

0.013
(0.012‑0.014)

0.016
(0.015‑0.018)

0.019
(0.017‑0.021)

0.022
(0.020‑0.024)

0.025
(0.023‑0.027)

0.028
(0.025‑0.030)

0.031
(0.027‑0.034)

0.035
(0.031‑0.038)

0.038
(0.033‑0.043)

7-day
0.007

(0.006‑0.007)

0.008
(0.008‑0.009)

0.010
(0.010‑0.011)

0.012
(0.011‑0.013)

0.014
(0.013‑0.016)

0.016
(0.014‑0.017)

0.018
(0.016‑0.019)

0.019
(0.017‑0.021)

0.021
(0.019‑0.024)

0.023
(0.021‑0.025)

10-day
0.005

(0.005‑0.006)

0.007
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.009‑0.010)

0.011
(0.010‑0.012)

0.012
(0.011‑0.013)

0.013
(0.012‑0.015)

0.015
(0.013‑0.016)

0.016
(0.015‑0.018)

0.018
(0.016‑0.019)

20-day
0.003

(0.003‑0.004)

0.004
(0.004‑0.004)

0.005
(0.005‑0.006)

0.006
(0.005‑0.006)

0.007
(0.006‑0.007)

0.008
(0.007‑0.008)

0.008
(0.008‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.011)

0.011
(0.010‑0.012)

30-day
0.003

(0.002‑0.003)

0.003
(0.003‑0.003)

0.004
(0.004‑0.004)

0.004
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.005‑0.006)

0.006
(0.006‑0.007)

0.007
(0.006‑0.007)

0.007
(0.007‑0.008)

0.008
(0.007‑0.009)

45-day
0.002

(0.002‑0.002)

0.003
(0.002‑0.003)

0.003
(0.003‑0.003)

0.004
(0.003‑0.004)

0.004
(0.004‑0.004)

0.005
(0.004‑0.005)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

0.006
(0.005‑0.006)

0.006
(0.006‑0.007)

60-day
0.002

(0.002‑0.002)

0.002
(0.002‑0.002)

0.003
(0.002‑0.003)

0.003
(0.003‑0.003)

0.003
(0.003‑0.004)

0.004
(0.003‑0.004)

0.004
(0.004‑0.004)

0.004
(0.004‑0.005)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates

(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds

are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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TCRHCC HRSA & Fitness

SWI Job No. 17095

Rational 'C' coefficient Calculations

Existing Condition:

C2 & 10 yr = 0.33

C100 yr = 0.33*1.25 = 0.41 (antecedent precipitation factor = 1.25)

Notes:

1.)  Uses ADOT Figure 2-2

2.)  Land use is Desert

3.)  Hydrologic Soil Group is 'B'

Proposed Condition:

C2 & 10 yr

Impervious Areas

Area (ac.) = 0.577

C = 0.95

C * Area = 0.5481

Open Space (for landscape and cut/fill areas)

Area (ac.) = 0.081

C = 0.33

C * Area = 0.0268

Composite 'C' coefficient = [(C * Area)impervious + (C * Area)open space ]/ Total Area

= [0.5481 + 0.0268] /0.66

= 0.874

C100 yr

Impervious Areas

Area (ac.) = 0.577

C = 0.95*1.25 = 1.0 (antecedent precipitation factor = 1.25)

C * Area = 0.5770

Open Space (for landscape and cut/fill areas)

Area (ac.) = 0.081

C = 0.33*1.25 = 0.41 (antecedent precipitation factor = 1.25)

C * Area = 0.0334

Composite 'C' coefficient = [(C * Area)impervious + (C * Area)open space ]/ Total Area

= [0.577 + 0.0334] / 0.66

= 0.928



TCRHCC HRSA & Fitness

SWI Job No. 17095

Rational 'C' coefficient Calculations, Offiste Drainage Basin

Existing Condition:

C2 & 10 yr

Impervious Areas

Area (ac.) = 0.763

C = 0.95

C * Area = 0.7250

Open Space (for landscape and cut/fill areas)

Area (ac.) = 0.109

C = 0.33

C * Area = 0.0361

Composite 'C' coefficient = [(C * Area)impervious + (C * Area)open space ]/ Total Area

= [0.7250 + 0.0361] /0.87

= 0.875

C100 yr

Impervious Areas

Area (ac.) = 0.763

C = 0.95*1.25 = 1.0 (antecedent precipitation factor = 1.25)

C * Area = 0.7632

Open Space (for landscape and cut/fill areas)

Area (ac.) = 0.109

C = 0.33*1.25 = 0.4125 (antecedent precipitation factor = 1.25)

C * Area = 0.0451

Composite 'C' coefficient = [(C * Area)impervious + (C * Area)open space ]/ Total Area

= [0.7632 + 0.0451] / 0.87

= 0.929

Notes:

1.)  Uses ADOT Figure 2-2

2.)  Land use is Desert

3.)  Hydrologic Soil Group is 'B'



TCRHCC HRSA & Fitness

SWI Job No. 17095

Rational 'C' coefficient Calculations

C i (in/hr) Q2 C i (in/hr) Q10 C i (in/hr) Q100

Pre-Development 0.66 5 0.33 1.99 0.43 0.33 3.43 0.75 0.41 6.54 1.78

Post-Development 0.66 5 0.87 1.99 1.15 0.87 3.43 1.98 0.93 6.54 4.00

Offisite 0.87 5 0.87 1.99 1.51 0.87 3.43 2.61 0.93 6.54 5.29

Note: Rainfall intensity values taken from NOAA Atlas 14 for Tuba City, AZ

2-Year 10-Year 100-Year
Scenario

Area 

(acres)
Tc (min)



 

 

Appendix D 

 

Existing Pipe Capacity
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StormCAD Output
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Active Scenario:  Base

Conduit FlexTable: Combined Pipe/Node Report (17905 - HRSA & Fitness.stc)

Capacity (Full
Flow)
(ft³/s)

Total Flow
(ft³/s)

Slope
(ft/ft)

Length
(Unified)

(ft)

Invert
(Downstream)

(ft)

Invert
(Upstream)

(ft)

Diameter
(in)

Stop NodeStart NodeLabel

23.3717.100.009146.24,946.104,947.4324.0MH-1CB-1CO-1

24.9517.100.01055.04,945.534,946.1024.0MH-2MH-1CO-2

17.8517.100.00562.24,945.204,945.5324.0OF-1MH-2CO-3

Manning's nFroude NumberHydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Velocity
(Average)

(ft/s)

0.0121.3704,948.024,948.928.13

0.0121.4904,947.494,947.598.55

0.0120.9004,946.694,947.106.47

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]

Page 1 of 1

27 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666

7/18/2017Active Scenario:  Base

Bentley Systems, Inc.  Haestad Methods Solution Center17905 - HRSA & Fitness.stc



Active Scenario:  Base

FlexTable: Catch Basin Table (17905 - HRSA & Fitness.stc)

Is Flooded?Hydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Flow (Total Out)
(ft³/s)

Flow
(Known)
(ft³/s)

Flow
(Additional)

(ft³/s)

Elevation
(Invert)

(ft)

Elevation
(Rim)
(ft)

Elevation
(Ground)

(ft)

Label

False4,948.924,948.9217.1017.100.004,947.434,951.134,951.13CB-1

Headloss
(ft)

Downstream
Conduit

0.00CO-1

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]

Page 1 of 1

27 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666
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Active Scenario:  Base

FlexTable: Manhole Table (17905 - HRSA & Fitness.stc)

Headloss MethodDiameter
(in)

Bolted
Cover?

Elevation
(Invert)

(ft)

Elevation
(Rim)
(ft)

Set Rim to
Ground

Elevation?

Elevation
(Ground)

(ft)

Station
(Calculated)

(ft)

Label

Standard24.0False4,946.104,949.53True4,949.531+17MH-1

Standard24.0False4,945.534,948.96True4,948.960+62MH-2

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]
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Active Scenario:  Base

FlexTable: Outfall Table (17905 - HRSA & Fitness.stc)

Elevation
(Tailwater)

(ft)

Boundary
Condition Type

Elevation
(Invert)

(ft)

Set Rim to
Ground

Elevation

Elevation
(Ground)

(ft)

Station
(ft)

Label

4,946.02
User Defined
Tailwater

4,945.20True4,948.250+00OF-1

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]
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Active Scenario:  Base

Profile Report
Engineering Profile - Profile - Proposed Storm Drain (17905 - HRSA & Fitness.stc)

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]
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Appendix F 

 

PondPack Output 



Project Summary

TCRHCC HRSA &
Fitness

Title

Ottis Begay, P.E.Engineer

Shephard-
Wesnitzer, Inc.

Company

7/18/2017Date

Design of proposed detention pond for HRSA and Fitness buildings.Notes
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Table of Contents

22
Modified Rational Storm
Calculations

21Modified Rational Graph

20
C and Area (Post-
Development)

19
C and Area (Pre-
Development)

18
Modified Rational Storm
Calculations

17Modified Rational Graph

16
Modified Rational Storm
Calculations

15Modified Rational Graph

User Defined IDF Table -
TCRHCC - 2 Year

HRSA & Fitness

12Outlet Input Data
Composite Outlet
Structure - 1

11Volume Equations

10
Elevation-Area Volume
Curve

User Defined IDF Table -
TCRHCC - 2 Year

PO-1

8
Time of Concentration
Calculations (Pre-
Development)

HRSA & Fitness

7I-D-F Table

6I-D-F Table

5I-D-F Table

User Defined IDF Table -
TCRHCC - 10 Year

User Defined IDF Table -
TCRHCC

4Master Network Summary

3
Modified Rational Grand
Summary

2User Notifications



Subsection:  User Notifications

No user
notifications
generated.

User Notifications?
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Subsection:  Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Volume
(inflow)

(ft³)

Flow
(Allowable)

(ft³/s)

Flow (Peak)
(ft³/s)

Intensity
(in/h)

Duration
(hours)

Adjusted C
Coefficient

Area
(ft²)

Frequency
(years)

1,0770.400.460.7480.6500.92828,6662

1,8510.690.791.2850.6500.92828,66610

3,5321.311.512.4520.6500.92828,666100

Volume
(Storage)

(ft³)

549

942

1,800
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume

(ft³)

Return
Event

(years)

ScenarioLabel

0.460.0841,0602
Post-Development
2yr

HRSA & Fitness

0.790.0841,82210
Post-Development
10yr

HRSA & Fitness

1.510.0843,477100
Post-Development
100yr

HRSA & Fitness

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume

(ft³)

Return
Event

(years)

ScenarioLabel

0.370.6501,0662
Post-Development
2yr

O-1

0.690.6501,83210
Post-Development
10yr

O-1

1.380.6503,496100
Post-Development
100yr

O-1

Pond Summary

Maximum
Pond Storage

(ft³)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume

(ft³)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)0.460.1001,0662
Post-
Development
2yr

PO-1 (IN)

5814,945.590.370.6501,0662
Post-
Development
2yr

PO-1 (OUT)

(N/A)(N/A)0.790.1001,83210
Post-
Development
10yr

PO-1 (IN)

8514,945.750.690.6501,83210
Post-
Development
10yr

PO-1 (OUT)

(N/A)(N/A)1.510.1003,496100
Post-
Development
100yr

PO-1 (IN)

1,3594,946.021.380.6503,496100
Post-
Development
100yr

PO-1 (OUT)
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Storm Event:  User Defined IDF Table -
TCRHCC - 10 Year

Label:  User Defined IDF Table - TCRHCC

Return Event:  10 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

3.4300.083

2.6200.167

2.1600.250

1.4500.500

0.9001.000

0.5112.000

0.3573.000

0.1946.000

0.10912.000

0.06524.000
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Storm Event:  User Defined IDF Table -
TCRHCC - 100 Year

Label:  User Defined IDF Table - TCRHCC

Return Event:  100 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

6.5400.083

4.9800.167

4.1100.250

2.7700.500

1.7101.000

0.9422.000

0.6293.000

0.3206.000

0.16412.000

0.10024.000
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  User Defined IDF Table - TCRHCC

Return Event:  2 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

1.9900.083

1.5200.167

1.2500.250

0.8440.500

0.5231.000

0.3092.000

0.2243.000

0.1286.000

0.07512.000

0.04424.000
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  100 years
Subsection:  Time of Concentration Calculations (Pre-
Development)

Time of Concentration Results (Pre-Development)

Segment #1:  TR-55 Sheet Flow

ft90.00Hydraulic Length

(N/A)Manning's n

ft/ft0.025Slope

in1.02 Year 24 Hour Depth

ft/s0.25Average Velocity

hours0.100
Segment Time of
Concentration

Segment #2:  TR-55 Shallow Concentrated Flow

ft115.00Hydraulic Length

FalseIs Paved?

ft/ft0.025Slope

ft/s2.55Average Velocity

hours0.013
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.113
Time of Concentration
(Composite)
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  100 years
Subsection:  Time of Concentration Calculations (Pre-
Development)

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  PO-1

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ft³)

Volume
(ft³)

A1+A2+sqr(A1*A
2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

0001,3600.04,945.20

1,3171,3174,9401,9510.04,946.00

2,3971,0806,4792,3750.04,946.50
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  PO-1

Return Event:  100 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume

7/18/2017
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft4,945.20Minimum (Headwater)

ft0.10Increment (Headwater)

ft4,946.50Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

4,946.504,945.20TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings

7/18/2017
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in12.0Diameter

ft30.00Length

ft30.00Length (Computed Barrel)

ft/ft0.007Slope (Computed)

Outlet Control Data

0.024Manning's n

0.500Ke

0.107Kb

0.500Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0078K

2.0000M

0.0379C

0.6900Y

1.132T1 ratio (HW/D)

1.293T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft4,946.33T1 Elevation ft³/s2.75T1 Flow

ft4,946.49T2 Elevation ft³/s3.14T2 Flow
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  2 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.650
Time of Duration (Modified
Rational, Critical)

[1] [2]

hours0.083
Time of Concentration
(Modified Rational, Composite)

hours0.650
Time of Duration (Modified
Rational, Critical)

in/h1.988
Intensity (Modified Rational,
Peak)

in/h0.748
Intensity (Modified Rational,
Critical)

ft³/s1.22Flow (Modified Rational, Peak)
ft³/s0.46

Flow (Modified Rational,
Critical)

[3] [4]

hours0.661
Second Outflow Breakpoint
(Modified Rational)

ft³549
Storage (Modified Rational,
Estimated)

ft³/s0.40
Flow (Modified Rational,
Allowable)
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  2 yearsSubsection:  Modified Rational Storm Calculations

Modified Rational Method
--- Summary for Single Storm Frequency ---

Q = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)
Volume

(Storage)
(ft³)

Volume
(Inflow)

(ft³)

Flow (Peak)
(ft³/s)

Area
(ft²)

Intensity
(in/h)

Duration
(hours)

C Coefficient
(Adjusted)

C Coefficient
(Weighted)

2473671.2228,6661.9880.0830.9280.928

3825620.9428,6661.5220.1670.9280.928

4536920.7728,6661.2500.2500.9280.928

5248230.6928,6661.1150.3330.9280.928

5169350.5228,6660.8440.5000.9280.928

Storage Maximum

5491,0770.4628,6660.7480.6500.9280.928

5491,0890.4528,6660.7370.6670.9280.928

(N/A)(N/A)0.3928,6660.6300.8330.9280.928
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Storm Event:  User Defined IDF Table -
TCRHCC - 10 Year

Label:  HRSA & Fitness

Return Event:  10 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.650
Time of Duration (Modified
Rational, Critical)

[1] [2]

hours0.083
Time of Concentration
(Modified Rational, Composite)

hours0.650
Time of Duration (Modified
Rational, Critical)

in/h3.427
Intensity (Modified Rational,
Peak)

in/h1.285
Intensity (Modified Rational,
Critical)

ft³/s2.11Flow (Modified Rational, Peak)
ft³/s0.79

Flow (Modified Rational,
Critical)

[3] [4]

hours0.661
Second Outflow Breakpoint
(Modified Rational)

ft³942
Storage (Modified Rational,
Estimated)

ft³/s0.69
Flow (Modified Rational,
Allowable)
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Storm Event:  User Defined IDF Table -
TCRHCC - 10 Year

Label:  HRSA & Fitness

Return Event:  10 yearsSubsection:  Modified Rational Storm Calculations

Modified Rational Method
--- Summary for Single Storm Frequency ---

Q = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)
Volume

(Storage)
(ft³)

Volume
(Inflow)

(ft³)

Flow (Peak)
(ft³/s)

Area
(ft²)

Intensity
(in/h)

Duration
(hours)

C Coefficient
(Adjusted)

C Coefficient
(Weighted)

4266332.1128,6663.4270.0830.9280.928

6599691.6128,6662.6230.1670.9280.928

7831,1971.3328,6662.1600.2500.9280.928

9041,4211.1828,6661.9230.3330.9280.928

8831,6070.8928,6661.4500.5000.9280.928

Storage Maximum

9421,8510.7928,6661.2850.6500.9280.928

9411,8710.7828,6661.2670.6670.9280.928

(N/A)(N/A)0.6728,6661.0830.8330.9280.928
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  100 yearsSubsection:  C and Area (Pre-Development)

C and Area Results (Pre-Development)

Area (Adjusted)
(ft²)

Area
(ft²)

C CoefficientSoil/Surface Description

(N/A)28,6660.330Existing graded site

9,46028,6660.330Weighted C & Total Area --->
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Storm Event:  User Defined IDF Table -
TCRHCC - 2 Year

Label:  HRSA & Fitness

Return Event:  100 yearsSubsection:  C and Area (Post-Development)

C and Area Results

Area (Adjusted)
(ft²)

Area
(ft²)

C CoefficientSoil/Surface Description

(N/A)8,0151.000HRSA

(N/A)5,8811.000Fitness

(N/A)11,2381.000Sidewalk & Pav

(N/A)3,5320.413Bare Soil

26,59128,6660.928Weighted C & Total Area --->
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Storm Event:  User Defined IDF Table -
TCRHCC - 100 Year

Label:  HRSA & Fitness

Return Event:  100 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.650
Time of Duration (Modified
Rational, Critical)

[1] [2]

hours0.083
Time of Concentration
(Modified Rational, Composite)

hours0.650
Time of Duration (Modified
Rational, Critical)

in/h6.534
Intensity (Modified Rational,
Peak)

in/h2.452
Intensity (Modified Rational,
Critical)

ft³/s4.02Flow (Modified Rational, Peak)
ft³/s1.51

Flow (Modified Rational,
Critical)

[3] [4]

hours0.661
Second Outflow Breakpoint
(Modified Rational)

ft³1,800
Storage (Modified Rational,
Estimated)

ft³/s1.31
Flow (Modified Rational,
Allowable)
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Storm Event:  User Defined IDF Table -
TCRHCC - 100 Year

Label:  HRSA & Fitness

Return Event:  100 yearsSubsection:  Modified Rational Storm Calculations

Modified Rational Method
--- Summary for Single Storm Frequency ---

Q = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)
Volume

(Storage)
(ft³)

Volume
(Inflow)

(ft³)

Flow (Peak)
(ft³/s)

Area
(ft²)

Intensity
(in/h)

Duration
(hours)

C Coefficient
(Adjusted)

C Coefficient
(Weighted)

8131,2074.0228,6666.5340.0830.9280.928

1,2511,8413.0728,6664.9860.1670.9280.928

1,4902,2772.5328,6664.1100.2500.9280.928

1,7222,7062.2528,6663.6630.3330.9280.928

1,6913,0691.7128,6662.7700.5000.9280.928

Storage Maximum

1,8003,5321.5128,6662.4520.6500.9280.928

1,7993,5701.4928,6662.4170.6670.9280.928

(N/A)(N/A)1.2728,6662.0630.8330.9280.928
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