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1. INTRODUCTION AND PROJECT DESCRIPTION 

This report presents the results of a planning-level assessment of the stormwater drainage system 

at Gainesville Municipal Airport (GLE or the Airport) located in Gainesville, Texas. The purpose of 

this drainage study is to evaluate the capacity and performance of the existing airfield drainage 

infrastructure and provide recommendations for improvements where inadequacies or problems 

have been identified. The results of this report are not intended to be used for construction, 

permitting, or bidding purposes.  

GLE is located within Cooke County, Texas approximately 2.5 miles west of IH-35 in Gainesville 

along Highway 82 as shown in Exhibit 1 Location Map. GLE is a public use airport owned and 

operated by the City of Gainesville.  

The Airport is included on FEMA Map Number 48097C0300C and 48097C0295C (effective date 

1/16/2008) as shown in Exhibit 2 FEMA Flood Plain. A small portion of a zone A 100-yr flood hazard 

layer clips the eastern boundary of the airport property. The area designated for airfield 

operations lies outside the 100-yr and 500-yr flood hazard zones.  

2. ISSUES IDENTIFIED AND PROPOSED RECOMMENDATIONS  

A site visit was held on April 7th, 2026 to discuss frequent drainage issues observed by airport staff. 

Gainesville Municipal Airport contains over 13,000 linear feet of drainage ditches, culverts and 

storm drain network. This drainage infrastructure conveys stormwater away from pavement, 

parking, and buildings and into the Airport’s discharge waterways to the west, south and east.  

Analysis of off-site flows and drainage patterns is outside the scope, so the recommendations 

made herein pertain only to on-site improvements. Proper design and maintenance of on-site 

localized drainage features is required for a functional Airport-wide drainage system.  

Ditches, culverts, and inlets that are not adequately sized and maintained will inevitably become 

problematic for the Airport. Problems related to inadequately sized or failed infrastructure 

include, but are not limited to, flooding of hangars and pavement, accelerated deterioration of 

airfield pavement and other infrastructure from saturation of soils, and ponding water between 

storm events which encroaches on airfield pavements and attracts wildlife. During the site visit, 

it was observed that several areas do not properly drain runoff generated from their respective 

drainage areas. Several drainage ditches or infield runoff paths contain high points along their 
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respective flow paths that impede the flow of stormwater runoff and result in impounded water. 

This leads to ponding water and, in significant rain events, flooding of Airport infrastructure.  

Several drainage deficiencies were identified west of the apron and main terminal building. A 

series of culverts of varying sizes are installed along Airport Drive to convey runoff southward 

from areas located west of the apron. However, survey data indicate that portions of the roadside 

ditch exhibit insufficient longitudinal slope to effectively convey flow. As a result, stormwater 

ponding has been observed along the east side of Airport Drive, as illustrated in Exhibit 3. 

Several drainage issues were observed in the southern portion of the airport, characterized by 

persistent saturation and reduced outfall efficiency in low-lying areas. These conditions are likely 

driven by minimal channel/ infield area slopes, downstream restrictions at offsite discharge 

locations, and the cumulative impact of upstream runoff that bypasses its intended inlets.  

Inadequate drainage infrastructure inevitably results in increased incidence of wildlife on the 

airfield as they are attracted to the flooded airfield environment. This compounds the issues that 

airports face when addressing on-site drainage. According to the FAA, wildlife strikes have 

increased from 1,850 in 1990, to record numbers well over 13,000 in the last five years. Statistics 

have led to the creation of Advisory Circulars that address the safety hazard and need to control 

fauna at airport facilities. The Federal Aviation Administration’s (FAA) Advisory Circular (AC) 

150/5200-33C, Hazardous Wildlife Attractants on or near Airports, identifies certain land uses that 

have shown to attract hazardous wildlife; water management facilities and wetlands are among 

the land uses with the highest potential to attract fauna. Additionally, the Airport Cooperative 

Research Program (ACRP) addresses the issue in Report 125, Balancing Airport Stormwater and 

Bird Hazard Management. It indicates that direct impervious runoff to pervious areas and 

vegetated swales are among the riskiest features, aside from detention basins.  
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The approach to correction of on-airfield drainage will be multifaceted as it must involve 

administration of remedial actions to multiple types of drainage infrastructure. It is recommended 

that all ditches or infield areas with impeded flow be regraded for establishment of positive 

drainage away from airfield facilities. Per guidance contained within FAA AC 150/5320-5D, Airfield 

Drainage Design, it is recommended that all drainage ditches, culverts, and inlets be properly 

sized to convey the 5-year storm event flows with no encroachment of runoff on airfield 

pavements. Gradual side slopes should be used in open ditches to reduce the risk of erosion and 

enable maintenance between storm events. Concrete pilot channels can also be employed to 

maintain consistent ditch flowlines and mitigate future erosion concerns. Frequent maintenance 

is necessary to preserve positive stormwater flows by mowing vegetation in ditches and removing 

any sediment or debris from inlets and culverts. It is also recommended that additional 

investigation into the condition of all airfield culverts and storm drain network pipes be 

undertaken. Any compromised culverts or storm drainage pipes should be replaced, and all 

interior siltation should be eradicated. Additionally, all culverts and storm drain pipes that are 

determined to be undersized for conveyance of 5-year design storm event flows should be 

replaced with adequately sized drainage structures. 

In conclusion, proper design and maintenance of drainage conveyance systems are critical to 

providing a functional drainage system at Gainesville Municipal Airport. The flow rates generated 

by each drainage area summarized in this report can be used as a basis for guiding the design of 

the proposed grading, culvert sizing, and stormwater drainage network recommendations.  

The following sections of this report detail the means and methods employed during the 

hydrologic analysis of drainage infrastructure at GLE.  

3. METHODOLOGY 

Information used during the development of this document was obtained from various sources 

including a site visit performed by Tyler Campbell P.E, CFM with KSA, information supplied by the 

Airport, and a site survey of existing drainage infrastructure at the airport, augmented by LIDAR, 

performed by Martinez Geospatial. KSA conducted a site visit on April 7th, 2026, to evaluate the 

existing conditions.  

The field data collection survey was completed in April 2026. Due to the size of the airport 

drainage system, the data collected was high level and provided above ground area storm drain 

features and ditch flowlines. Detailed survey will be required during the design phase of the 

recommended improvements. 
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The hydrologic analysis was prepared based on the Natural Resource Conservation Service 

(NRCS), Urban Hydrology for Small Watersheds TR-55 dated June 1986 and the FAA AC 150/5320-

5D, Airport Drainage Design dated 8/15/2013. KSA used the rational method to calculate the 

amount of stormwater runoff generated from the Airport property for 2-, 5-, 10-, and 100-year 

storm events. Hydrologic parameters were analyzed in Civil 3D and were used to evaluate existing 

hydrologic and hydraulic conditions at the airport and calculate stormwater runoff values. The 

rational method does not account for infiltration and assumes all rainfall is directly converted to 

runoff.  

This document is intended to serve as a planning-level summary of the existing stormwater 

drainage conditions at Gainesville Municipal Airport. Existing drainage infrastructure has proven 

inadequate during recent heavy rainfall events at the Airport. During such events, stormwater 

accumulates on portions of the airfield. This report details the specific actions taken to analyze 

the existing hydrologic conditions contributing to runoff for airfield drainage systems.  

4. EXISTING DRAINAGE CONDITIONS 

4.1. Drainage Area Delineation 

Existing subbasins were delineated using 1-foot contour mapping provided by Martinez 

Geospatial. In areas where topography did not clearly define drainage patterns, aerial imagery 

was utilized to supplement the analysis. Based on the combined evaluation of contour data and 

aerial imagery, stormwater runoff from the airport is conveyed to six primary outfall locations. 

Runoff from the northwestern portion of the airport, generally bounded by the northern segment 

of the north–south (N–S) runway to the east and existing taxiways and connectors to the north, 

west, and south, is collected by an existing storm inlet system and ultimately discharges 

southwest toward Airport Drive. The area between the N–S runway and the apron taxiway drains 

into a storm drainage network that conveys runoff south and west toward drainage infrastructure 

near Highway 82. 

Runoff from the central and southern portions of the airport, located between the N–S and 

northwest–southeast (NW–SE) runways, is conveyed south through a storm drainage system and 

discharges toward Highway 82. In the southeastern portion of the site, runoff is collected by an 

east–west oriented storm drainage network that conveys flows to a centralized discharge point, 

also directing runoff south toward Highway 82. 
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Runoff northeast of the northeast–southwest (NE–SW) runway is conveyed southeast through a 

storm drainage network and ultimately discharges to an existing tributary. A smaller area in the 

far northeastern portion of the airport drains to an inlet and discharges northeast to the same 

tributary system. 

Overall, the airport functions as a topographic high point, with runoff generally draining west 

toward a tributary of Montague Creek and south and east toward tributaries of Dozier Creek. The 

delineated subbasins are presented in Exhibit 4. 

4.2. Time Of Concentration  

The longest flow paths were determined for each drainage area and are comprised of sheet, 

shallow concentrated, and channel and/or pipe flows. The latest version of TR-55 “WINTR-55 

Small Watershed Hydrology” was used to compute the time of concentration for each drainage 

area. The user guide states that sheet flow becomes concentrated flow beyond 100 feet, 

therefore sheet flow was limited to 100 feet. Manning’s Kinematic Equation (provided below) was 

used to calculate the time of concentration (Tc) for sheet flow. Table 3-1 from TR-55 contains the 

Manning’s sheet flow roughness coefficients (n) and can be found in Appendix A Manning 

Roughness Coefficient – Sheet Flow. 

Equation 1. Manning’s Kinematic Equation 

𝑇𝑡 =
0.007(𝑛𝐿)0.8

(𝑃2)0.5𝑆0.4
 

Where: 

𝑇𝑡 = 𝑡𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒 (ℎ𝑟)  

𝑛 = 𝑀𝑎𝑛𝑛𝑖𝑛𝑔’𝑠 𝑟𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 (𝑇𝑎𝑏𝑙𝑒 3 − 1)  

𝐿 = 𝑓𝑙𝑜𝑤 𝑙𝑒𝑛𝑔𝑡ℎ (𝑓𝑡)  

𝑃2 = 2-year, 24-hour 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 (𝑖𝑛)  

𝑆 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 ℎ𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝑔𝑟𝑎𝑑𝑒 𝑙𝑖𝑛𝑒 (𝑙𝑎𝑛𝑑 𝑠𝑙𝑜𝑝𝑒, 𝑓𝑡/𝑓𝑡)  

Shallow concentrated flow was calculated using paved or unpaved conditions. The equations 

below present the equations used to calculate velocity for shallow concentrated flow.  

Equation 2. Unpaved Concentrated Velocity 

𝑉 = 16.1345(𝑆0.5) 
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Equation 3. Paved Concentrated Velocity 

𝑉 = 20.3282(𝑆0.5) 

Where: 

𝑉 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑓𝑡/𝑠)  

𝑆 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 ℎ𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝑔𝑟𝑎𝑑𝑒 𝑙𝑖𝑛𝑒 (𝑤𝑎𝑡𝑒𝑟𝑐𝑜𝑢𝑟𝑠𝑒 𝑠𝑙𝑜𝑝𝑒, 𝑓𝑡/𝑓𝑡)  

Pipe and channel flow velocities were calculated using Manning’s Equation. The velocities for 

shallow concentrated flow and pipe flow were converted to travel time, calculated by dividing the 

flow path length by the velocity. Appendix B Manning Roughness Coefficient – Pipe Flow contains 

Manning’s roughness coefficients (n) for pipe flow.  

Equation 4. Manning’s Equation 

𝑉 =
1.49

𝑛
𝑅2/3𝑆1/2 ;  𝑅 =

𝐴

𝑝𝑤
 

Where: 

𝑉 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑓𝑡/𝑠)  

𝑅 = ℎ𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝑟𝑎𝑑𝑖𝑢𝑠 (𝑓𝑡)  

𝐴 = 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑙𝑜𝑤 𝑎𝑟𝑒𝑎 (𝑓𝑡2)  

𝑝𝑤 = 𝑤𝑒𝑡𝑡𝑒𝑑 𝑝𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 (𝑓𝑡)  

𝑆 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝑔𝑟𝑎𝑑𝑒 𝑙𝑖𝑛𝑒 (𝑐ℎ𝑎𝑛𝑛𝑒𝑙 𝑠𝑙𝑜𝑝𝑒, 𝑓𝑡/𝑓𝑡)  

𝑛 = 𝑀𝑎𝑛𝑛𝑖𝑛𝑔’𝑠 𝑟𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑓𝑜𝑟 𝑜𝑝𝑒𝑛 𝑐ℎ𝑎𝑛𝑛𝑒𝑙 𝑓𝑙𝑜𝑤.  

Equation 5. Travel Time 

𝑇𝑡 =
𝐿

3600𝑉
 

Where: 

𝑇𝑡  𝑡𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒 (ℎ𝑟)  

𝐿 = f𝑙𝑜𝑤 𝑙𝑒𝑛𝑔𝑡ℎ (𝑓𝑡)  

𝑉 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑓𝑡/𝑠)  

3600 = 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 𝑓𝑟𝑜𝑚 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑡𝑜 ℎ𝑜𝑢𝑟𝑠.  
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Slopes were calculated using the 1-foot contours mapped from Martinez Geospatial and surveyed 

data. The travel times for sheet, shallow concentrated, and pipe or channel flow were added to 

determine the time of concentration for each drainage basin. The time of concentration flow 

paths are shown on Exhibit 3 Airfield Drainage Analysis. Appendix C Time of Concentration 

Calculations contains the backup data for the Tc calculation of each flow path. It should be noted 

that some slopes inside the infield ditches/flow areas were extremely flat (<.01 ft/ft) resulting in 

high time of concentration values.  

4.3. Existing Runoff Coefficients  

The rational method was used to calculate composite runoff coefficients based on land use and 

impervious cover. Appendix D Composite Runoff Coefficient Calculations contains the backup 

calculation data for composite runoff coefficients per each drainage basin.  

5. RAINFALL DATA 

Precipitation depths for each storm event were taken from NOAA Atlas 14 and used to analyze 

the 2-, 5-, 10-, and 100-year (50%, 20%, 10%, and 1% respectively) storm events. Below are the 

precipitation depths in inches used for each storm event. 

Rainfall depths (NOAA Atlas 14): 

• 2-year, 24-hr: 3.93 in 

• 5-year, 24-hr: 5.00 in 

• 10-year, 24-hr: 5.93 in 

• 100-year, 24-hr: 9.58 in 

6. HYDROLOGIC RESULTS 

The hydrologic parameters discussed above were utilized in the determination of discharge values 

in order to quantify existing hydrologic conditions. The calculated flow rates can serve as a guide 

when designing and constructing future stormwater improvements at the airport.  

Appendix E Rational Method Hydrology Calculations shows the peak flow generated by each 

drainage area for the previously described storm event frequencies. Moving forward, KSA will 

apply the same assumptions for travel time and impervious area mentioned above to develop a 

HEC-HMS model for the estimation of peak discharges within each storm basin, and compare the 

results to the computed rational method results. The model results will be used to evaluate the 
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capacity of the existing drainage system to convey stormwater runoff based on the contributing 

drainage areas. 
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Appendix A Manning’s Roughness Coefficients for Sheet Flow 

 



Appendix B
Manning Roughness Coefficient 

Channel Material 

Manning Roughness 

Coefficient, n 

Plastic (PVC and ABS) 0.009 

HDPE 0.012 

Concrete 0.013 

Brick 0.016 

Rubble Masonry 0.017 

Corrugated Metal Pipe 0.024 

Natural Channels (good 

condition) 
0.025 

Riprap 0.035 

Natural Channels (with 

stones and weeds) 
0.035 

Natural Channels (poor 

condition) 
0.060 



Time of Concentration Calculations

SCS Hydrologic Method

Basin ID Land Use
Area

(ac)

P2

(in)
Surface

Length

(ft)

Slope

(ft/ft)

Manning's

n

Velocity

(ft/sec)

Travel 

Time

(min)

Surface
Length

(ft)

Slope

(ft/ft)

Velocity

(ft/sec)

Travel 

Time

(min)

Length

(ft)

Slope

(ft/ft)

Diameter

(in)

Manning's

n

Velocity

(ft/sec)

Travel 

Time

(min)

Length

(ft)

Slope

(ft/ft)

BW

(ft)

Depth

(ft)

SS

(H:V)

Manning's

n

Velocity

(ft/sec)

Travel 

Time

(min)

Minimum TC

(Optional)

Travel Time

TC (min)

SCS Lag Time

TL (min)

Unpaved 826 0.0223 2.41 5.71 0 0 0 0 0.00 0.00 2150 0.0091 0 3 18 0.03 6.19 5.79

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 3945.5 0.0103 1.64 40.18 0 0 0 0 0.00 0.00 0 0 0 6 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 243 0.0079 1.43 2.83 0 0 0 0 0.00 0.00 1469 0.0109 117 2 50 0.03 6.38 3.84

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 174 0.0128 2.30 1.26 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 422.16 0.0064 1.29 5.45 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 256 0.0089 1.52 2.80 0 0 0 0 0.00 0.00 204 0.0065 101.5 1.5 161 0.03 3.68 0.92

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 35 0.0151 2.50 0.23 0 0 0 0 0.00 0.00 432 0.0104 0 1.33 150 0.03 3.87 1.86

Unpaved 552 0.0113 1.71 5.37 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 68 0.0054 1.50 0.76 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1066 0.0108 1.68 10.58 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1063 0.0057 1.22 14.55 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 46 0.0111 2.14 0.36 0 0 0 0 0.00 0.00 433 0.0138 0 1.35 196 0.03 4.49 1.61

Unpaved 518 0.0114 1.72 5.01 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 65 0.01 2.03 0.53 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1277 0.012 1.77 12.03 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 48 0.0027 1.06 0.76 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1083 0.0129 1.83 9.85 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 122 0.0082 1.84 1.10 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 912 0.0112 2.15 7.08 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 715 0.0108 1.68 7.10 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 581 0.0122 1.78 5.43 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 165 0.0052 1.16 2.38 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1091 0.0112 1.71 10.66 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 497 0.0071 1.36 6.08 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 37 0.0141 2.41 0.26 0 0 0 0 0.00 0.00 189 0.0068 0 1.05 166 0.03 2.67 1.18

Unpaved 485 0.0114 1.72 4.69 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 562 0.0059 1.24 7.57 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 25 0.0076 1.77 0.24 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 455 0.0109 2.12 3.57 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 10 0.011 2.13 0.08 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 701 0.0126 2.28 5.13 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 605 0.0074 1.75 5.78 0 0 0 0 0.00 0.00 188 0.0107 83 2.48 102 0.03 6.49 0.48

Unpaved 408 0.0118 1.75 3.88 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 74 0.0097 2.01 0.62 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1191 0.0108 1.68 11.82 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 452 0.0096 1.58 4.77 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 983 0.0118 1.76 9.33 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 571 0.0144 1.93 4.92 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 352 0.0077 1.79 3.28 0 0 0 0 0.00 0.00 272 0.0073 143 2.15 124 0.03 5.07 0.89

Unpaved 444 0.0127 1.82 4.07 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 386 0.0097 1.59 4.06 0 0 0 0 0.00 0.00 200 0.0082 0 1.77 142 0.03 4.15 0.80

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 438 0.0087 1.50 4.87 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 815 0.0048 1.40 9.67 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 372 0.0021 0.74 8.39 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 439 0.0024 1.00 7.32 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 148 0.0047 1.11 2.22 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 118 0.0285 3.43 0.57 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 690 0.0099 1.61 7.15 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1022 0.0132 1.85 9.18 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1346 0.0131 1.85 12.16 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 32 0.0147 2.46 0.22 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1420 0.014 1.91 12.40 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 98 0.0124 2.27 0.72 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 1376 0.0126 1.81 12.69 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 744 0.013 1.84 6.74 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Unpaved 598 0.0124 1.79 5.56 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

Paved 0 0 0.00 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0 0 0.00 0.00

5.20 3.93

1.00

10.00 8.09 4.85

10.00 4.73 2.84

Ʃ TimeBasin Information Sheet Flow Component Shallow Concentrated Flow Component Pipe Flow Component Channel Flow Component

DA-01
Commercial and 

Industrial

8.75 5.25

15.2725.00

10.00

0.240.0164 0.12 13.94

2.08

Dense grasses

DA-02
Commercial and 

Industrial
74.00 3.93 Dense grasses

DA-03

DA-04

DA-05
Commercial and 

Industrial
1.40

Commercial and 

Industrial

Commercial and 

Industrial

25.4419.70 3.93

15.40 3.93

0.0201 0.24 0.13 12.85 25.00

100

78
Smooth 

surfaces
0.620.0024 0.011

Smooth 

surfaces

DA-06
Commercial and 

Industrial
9.90 3.93

Smooth 

surfaces

3.93
Smooth 

surfaces
60 0.009

3.93
Smooth 

surfaces

31.82

100 0.0138 0.011 1.31

53.03

100 0.0110.0113

10.00 8.74 5.24

1.371.21

1.00

1.27

0.011

100

13.07 13.07 7.84

DA-08
Commercial and 

Industrial
11.70 3.93 Dense grasses 100 0.0063 0.24 0.08 20.44 25.00 34.99 20.99

100 0.0063 0.011 0.96 1.74DA-07
Commercial and 

Industrial
9.30

8.29 4.97

DA-10
Commercial and 

Industrial
18.70 3.93

Smooth 

surfaces
100 0.0079 0.011 1.05 1.59 14.15 14.15 8.49

100 0.0126 0.011 1.27 1.32DA-09 10.00
Smooth 

surfaces

27.88DA-13
Commercial and 

Industrial
7.00 3.93 Dense grasses

12.14

Commercial and 

Industrial
8.10 3.93

0.011 1.08 1.54DA-11
Commercial and 

Industrial
7.90 3.93

Smooth 

surfaces
12.14 7.29

DA-12
Commercial and 

Industrial
11.20 3.93

Smooth 

surfaces
100 0.0081 0.011 1.06 1.57 10.00 9.75 5.85

100 0.0085

25.00 34.97 20.98

DA-14
Commercial and 

Industrial
5.90 3.93 Dense grasses 100 0.0117 0.24 0.10 15.96 21.39 21.39 12.83

100 0.0029 0.24 0.06

4.27 2.56

DA-16
Commercial and 

Industrial
18.40 3.93 Dense grasses 100 0.0118 0.24 0.10 15.90 25.00 26.56 15.94

78 0.0031 0.011 0.69 1.89DA-15
Commercial and 

Industrial
2.00 3.93

0.24 0.10 16.42DA-17
Commercial and 

Industrial
4.60 3.93 Dense grasses

10.00
Smooth 

surfaces

0.84 1.67DA-19
Commercial and 

Industrial
2.20 3.93

22.49 22.49 13.49

DA-18
Commercial and 

Industrial
7.70 3.93

Smooth 

surfaces
100 0.011 0.011 1.20 1.39 10.00 7.52 4.51

100 0.0109

Commercial and 

Industrial
12.40 3.93

Smooth 

surfaces

10.00
Smooth 

surfaces
9.24 5.54

DA-20
Commercial and 

Industrial
8.70 3.93

Smooth 

surfaces
100 0.0061 0.011 0.95 1.76 10.00 5.57 3.34

84 0.0049 0.011

3.93
Smooth 

surfaces

10.00 6.60 3.96

DA-22
Commercial and 

Industrial
12.90 3.93

Smooth 

surfaces
100 0.0066 0.011 0.98 1.70 11.84 11.84 7.11

100 0.0109 0.011 1.20 1.39DA-21

14.15 14.15 8.49

DA-24
Commercial and 

Industrial
3.50 3.93

Smooth 

surfaces
54 0.0109 0.011 1.06 0.85 10.00 5.62 3.37

100 0.0065 0.011 0.97 1.71DA-23
Commercial and 

Industrial
20.90

5.94

DA-26
Commercial and 

Industrial
7.10 3.93

Smooth 

surfaces
64 0.0098 0.011 1.05 1.02 10.00 5.94 3.56

33 0.0115 0.011 0.98 0.56DA-25
Commercial and 

Industrial
5.20 3.93

Smooth 

surfaces

1.25 1.33DA-27
Commercial and 

Industrial
9.50 3.93

Smooth 

surfaces

10.00 9.90

3.13DA-29
Commercial and 

Industrial
3.10 3.93

10.00 9.58 5.75

DA-28
Commercial and 

Industrial
8.70 3.93

Smooth 

surfaces
52 0.0121 0.011 1.09 0.79 10.00 5.65 3.39

100 0.0122 0.011

10.85 10.85 6.51

10.00
Smooth 

surfaces
7.99 4.80

DA-30
Commercial and 

Industrial
9.60 3.93

Smooth 

surfaces
100 0.006 0.011 0.94 1.77 19.84 19.84 11.90

99 0.0014 0.011 0.53

1.42DA-32
Commercial and 

Industrial
8.80 3.93

Smooth 

surfaces

DA-31
Commercial and 

Industrial
6.50 3.93

Smooth 

surfaces
100 0.0129 0.011 1.28 1.30

Commercial and 

Industrial
12.90 3.93

Smooth 

surfaces

10.00 9.14 5.49

DA-33
Commercial and 

Industrial
8.80 3.93

Smooth 

surfaces
62 0.0116 0.011 1.11 0.93 10.11 10.11 6.07

100 0.0104 0.011 1.17

3.93
Smooth 

surfaces

12.86 12.86 7.72

DA-35
Commercial and 

Industrial
9.40 3.93

Smooth 

surfaces
100 0.0144 0.011 1.34 1.25 13.86 13.86 8.32

47 0.0132 0.011 1.11 0.71DA-34

14.71 14.71 8.83

DA-37
Commercial and 

Industrial
6.50 3.93

Smooth 

surfaces
88 0.0117 0.011 1.20 1.22 10.00 7.96 4.78

100 0.0128 0.011 1.28 1.31DA-36
Commercial and 

Industrial
18.70

10.00 6.37 3.8255 0.0127 0.011 1.13 0.81DA-38
Commercial and 

Industrial
6.20 3.93

Smooth 

surfaces
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Appendix C



0.74 0.25 1 0.5

Area No.
Paving    

(0.74)

Grass   

(0.25)

Building     

(1)

Gravel     

(0.5)
Total  (SF)

"C"

DA-01 65732.73 792402.70 858135.433 0.29

DA-02 223517.10 2999935.79 3223452.89 0.28

DA-03 117251.63 553575.06 670826.683 0.34

DA-04 71353.76 155159.14 226512.906 0.40

DA-05 7932.84 53051.40 60984.2439 0.31

DA-06 56849.85 374395.88 431245.725 0.31

DA-07 101806.99 303302.63 405109.62 0.37

DA-08 29355.56 480298.48 509654.039 0.28

DA-09 53904.57 298932.84 352837.411 0.32

DA-10 115843.52 698731.73 814575.258 0.32

DA-11 18105.93 326019.44 344125.377 0.28

DA-12 102969.45 384904.51 487873.951 0.35

DA-13 21812.31 283108.91 304921.22 0.29

DA-14 3293.49 253711.53 257005.028 0.26

DA-15 22162.11 64958.24 87120.3485 0.37

DA-16 16048.92 785458.29 801507.206 0.26

DA-17 35895.16 164481.64 200376.802 0.34

DA-18 95870.71 239542.63 335413.342 0.39

DA-19 22730.95 73101.44 95832.3833 0.37

DA-20 57400.88 321572.63 378973.516 0.32

DA-21 127423.38 412722.78 540146.161 0.37

DA-22 266803.06 295123.19 561926.248 0.48

DA-23 95125.11 815282.54 910407.642 0.30

DA-24 20026.17 132434.44 152460.61 0.31

DA-25 2742.84 223770.07 226512.906 0.26

DA-26 46147.29 263129.94 309277.237 0.32

DA-27 102546.62 311275.03 413821.655 0.37

DA-28 99784.25 279189.27 378973.516 0.38

DA-29 20254.05 114782.49 135036.54 0.32

DA-30 112657.01 305520.66 418177.673 0.38

DA-31 208930.09 74211.04 283141.133 0.61

DA-32 128324.63 255004.90 383329.533 0.41

DA-33 22187.22 361142.31 383329.533 0.28

DA-34 23388.06 538538.18 561926.248 0.27

DA-35 35439.61 374026.03 409465.638 0.29

DA-36 77076.06 737499.20 814575.258 0.30

DA-37 21595.30 261545.83 283141.133 0.29

DA-38 30822.52 239250.56 270073.08 0.31

Composite "C2" Calculation

Appendix D



0.79 0.28 1 0.5

Area No.
Paving    

(0.79)

Grass   

(0.28)

Building     

(1)

Gravel     

(0.5)
Total  (SF)

"C"

DA-01 65732.73 792402.70 858135.433 0.32

DA-02 223517.10 2999935.79 3223452.89 0.32

DA-03 117251.63 553575.06 670826.683 0.37

DA-04 71353.76 155159.14 226512.906 0.44

DA-05 7932.84 53051.40 60984.2439 0.35

DA-06 56849.85 374395.88 431245.725 0.35

DA-07 101806.99 303302.63 405109.62 0.41

DA-08 29355.56 480298.48 509654.039 0.31

DA-09 53904.57 298932.84 352837.411 0.36

DA-10 115843.52 698731.73 814575.258 0.35

DA-11 18105.93 326019.44 344125.377 0.31

DA-12 102969.45 384904.51 487873.951 0.39

DA-13 21812.31 283108.91 304921.22 0.32

DA-14 3293.49 253711.53 257005.028 0.29

DA-15 22162.11 64958.24 87120.3485 0.41

DA-16 16048.92 785458.29 801507.206 0.29

DA-17 35895.16 164481.64 200376.802 0.37

DA-18 95870.71 239542.63 335413.342 0.43

DA-19 22730.95 73101.44 95832.3833 0.40

DA-20 57400.88 321572.63 378973.516 0.36

DA-21 127423.38 412722.78 540146.161 0.40

DA-22 266803.06 295123.19 561926.248 0.52

DA-23 95125.11 815282.54 910407.642 0.33

DA-24 20026.17 132434.44 152460.61 0.35

DA-25 2742.84 223770.07 226512.906 0.29

DA-26 46147.29 263129.94 309277.237 0.36

DA-27 102546.62 311275.03 413821.655 0.41

DA-28 99784.25 279189.27 378973.516 0.41

DA-29 20254.05 114782.49 135036.54 0.36

DA-30 112657.01 305520.66 418177.673 0.42

DA-31 208930.09 74211.04 283141.133 0.66

DA-32 128324.63 255004.90 383329.533 0.45

DA-33 22187.22 361142.31 383329.533 0.31

DA-34 23388.06 538538.18 561926.248 0.30

DA-35 35439.61 374026.03 409465.638 0.32

DA-36 77076.06 737499.20 814575.258 0.33

DA-37 21595.30 261545.83 283141.133 0.32

DA-38 30822.52 239250.56 270073.08 0.34

Composite "C5" Calculation

Appendix D



0.82 0.3 1 0.5

Area No.
Paving    

(0.82)
Grass   (0.3)

Building     

(1)

Gravel     

(0.5)
Total  (SF)

"C"

DA-01 65732.73 792402.70 858135.433 0.34

DA-02 223517.10 2999935.79 3223452.89 0.34

DA-03 117251.63 553575.06 670826.683 0.39

DA-04 71353.76 155159.14 226512.906 0.46

DA-05 7932.84 53051.40 60984.2439 0.37

DA-06 56849.85 374395.88 431245.725 0.37

DA-07 101806.99 303302.63 405109.62 0.43

DA-08 29355.56 480298.48 509654.039 0.33

DA-09 53904.57 298932.84 352837.411 0.38

DA-10 115843.52 698731.73 814575.258 0.37

DA-11 18105.93 326019.44 344125.377 0.33

DA-12 102969.45 384904.51 487873.951 0.41

DA-13 21812.31 283108.91 304921.22 0.34

DA-14 3293.49 253711.53 257005.028 0.31

DA-15 22162.11 64958.24 87120.3485 0.43

DA-16 16048.92 785458.29 801507.206 0.31

DA-17 35895.16 164481.64 200376.802 0.39

DA-18 95870.71 239542.63 335413.342 0.45

DA-19 22730.95 73101.44 95832.3833 0.42

DA-20 57400.88 321572.63 378973.516 0.38

DA-21 127423.38 412722.78 540146.161 0.42

DA-22 266803.06 295123.19 561926.248 0.55

DA-23 95125.11 815282.54 910407.642 0.35

DA-24 20026.17 132434.44 152460.61 0.37

DA-25 2742.84 223770.07 226512.906 0.31

DA-26 46147.29 263129.94 309277.237 0.38

DA-27 102546.62 311275.03 413821.655 0.43

DA-28 99784.25 279189.27 378973.516 0.44

DA-29 20254.05 114782.49 135036.54 0.38

DA-30 112657.01 305520.66 418177.673 0.44

DA-31 208930.09 74211.04 283141.133 0.68

DA-32 128324.63 255004.90 383329.533 0.47

DA-33 22187.22 361142.31 383329.533 0.33

DA-34 23388.06 538538.18 561926.248 0.32

DA-35 35439.61 374026.03 409465.638 0.35

DA-36 77076.06 737499.20 814575.258 0.35

DA-37 21595.30 261545.83 283141.133 0.34

DA-38 30822.52 239250.56 270073.08 0.36

Composite "C10" Calculation
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0.96 0.41 1 0.5

Area No.
Paving    

(0.96)

Grass   

(0.41)

Building     

(1)

Gravel     

(0.5)
Total  (SF)

"C"

DA-01 65732.73 792402.70 858135.433 0.45

DA-02 223517.10 2999935.79 3223452.89 0.45

DA-03 117251.63 553575.06 670826.683 0.51

DA-04 71353.76 155159.14 226512.906 0.58

DA-05 7932.84 53051.40 60984.2439 0.48

DA-06 56849.85 374395.88 431245.725 0.48

DA-07 101806.99 303302.63 405109.62 0.55

DA-08 29355.56 480298.48 509654.039 0.44

DA-09 53904.57 298932.84 352837.411 0.49

DA-10 115843.52 698731.73 814575.258 0.49

DA-11 18105.93 326019.44 344125.377 0.44

DA-12 102969.45 384904.51 487873.951 0.53

DA-13 21812.31 283108.91 304921.22 0.45

DA-14 3293.49 253711.53 257005.028 0.42

DA-15 22162.11 64958.24 87120.3485 0.55

DA-16 16048.92 785458.29 801507.206 0.42

DA-17 35895.16 164481.64 200376.802 0.51

DA-18 95870.71 239542.63 335413.342 0.57

DA-19 22730.95 73101.44 95832.3833 0.54

DA-20 57400.88 321572.63 378973.516 0.49

DA-21 127423.38 412722.78 540146.161 0.54

DA-22 266803.06 295123.19 561926.248 0.67

DA-23 95125.11 815282.54 910407.642 0.47

DA-24 20026.17 132434.44 152460.61 0.48

DA-25 2742.84 223770.07 226512.906 0.42

DA-26 46147.29 263129.94 309277.237 0.49

DA-27 102546.62 311275.03 413821.655 0.55

DA-28 99784.25 279189.27 378973.516 0.55

DA-29 20254.05 114782.49 135036.54 0.49

DA-30 112657.01 305520.66 418177.673 0.56

DA-31 208930.09 74211.04 283141.133 0.82

DA-32 128324.63 255004.90 383329.533 0.59

DA-33 22187.22 361142.31 383329.533 0.44

DA-34 23388.06 538538.18 561926.248 0.43

DA-35 35439.61 374026.03 409465.638 0.46

DA-36 77076.06 737499.20 814575.258 0.46

DA-37 21595.30 261545.83 283141.133 0.45

DA-38 30822.52 239250.56 270073.08 0.47

Composite "C100" Calculation

Appendix D



Area No. Acres
Runoff 

Coeff.
CA

TC     

(min.)
C2 I2  (in./hr.)

Q2      

(c.f.s.)
C5

I5   

(in./hr.)

Q5    

(c.f.s.)
C10

I10   

(in./hr.)

Q10      

(c.f.s.)
C100

I100   

(in./hr.)

Q100      

(c.f.s.)

DA-01 19.70 0.29 5.66 25.4 0.29 3.02 17.10 0.32 3.70 23.26 0.34 4.26 28.54 0.45 6.27 55.83

DA-02 74.00 0.28 21.01 53.0 0.28 1.96 41.27 0.32 2.38 55.66 0.34 2.74 68.25 0.45 4.09 135.70

DA-03 15.40 0.34 5.17 8.8 0.34 4.88 25.22 0.37 5.93 33.70 0.39 6.83 41.13 0.51 10.25 79.91

DA-04 5.20 0.40 2.10 8.1 0.40 5.03 10.58 0.44 6.11 14.00 0.46 7.05 16.99 0.58 10.56 32.03

DA-05 1.40 0.31 0.44 4.7 0.31 4.97 2.18 0.35 5.75 2.79 0.37 6.97 3.59 0.48 8.04 5.42

DA-06 9.90 0.31 3.11 8.7 0.31 4.88 15.21 0.35 5.93 20.39 0.37 6.84 24.94 0.48 10.26 49.00

DA-07 9.30 0.37 3.47 13.1 0.37 4.12 14.29 0.41 5.05 19.15 0.43 5.82 23.32 0.55 8.63 44.01

DA-08 11.70 0.28 3.26 35.0 0.28 2.52 8.19 0.31 3.07 11.11 0.33 3.53 13.64 0.44 5.21 26.93

DA-09 8.10 0.32 2.63 8.3 0.32 4.99 13.12 0.36 6.06 17.56 0.38 6.98 21.45 0.49 10.47 41.88

DA-10 18.70 0.32 5.98 14.2 0.32 3.95 23.62 0.35 4.86 32.02 0.37 5.61 39.22 0.49 8.27 75.48

DA-11 7.90 0.28 2.18 12.1 0.28 4.26 9.28 0.31 5.21 12.62 0.33 6.01 15.53 0.44 8.95 31.02

DA-12 11.20 0.35 3.96 9.8 0.35 4.65 18.40 0.39 5.65 24.53 0.41 6.51 29.88 0.53 9.79 57.66

DA-13 7.00 0.29 2.00 35.0 0.29 2.52 5.02 0.32 3.07 6.80 0.34 3.53 8.34 0.45 5.21 16.39

DA-14 5.90 0.26 1.51 21.4 0.26 3.33 5.04 0.29 4.09 6.92 0.31 4.72 8.54 0.42 6.93 17.06

DA-15 2.00 0.37 0.75 4.3 0.37 4.97 3.72 0.41 5.75 4.71 0.43 6.97 6.03 0.55 8.04 8.84

DA-16 18.40 0.26 4.78 26.6 0.26 2.93 14.02 0.29 3.59 19.18 0.31 4.14 23.63 0.42 6.08 47.13

DA-17 4.60 0.34 1.55 22.5 0.34 3.25 5.04 0.37 3.99 6.81 0.39 4.60 8.31 0.51 6.75 15.79

DA-18 7.70 0.39 3.00 7.5 0.39 5.17 15.51 0.43 6.27 20.55 0.45 7.23 24.97 0.57 10.83 47.28

DA-19 2.20 0.37 0.81 9.2 0.37 4.77 3.84 0.40 5.79 5.11 0.42 6.67 6.22 0.54 10.02 11.92

DA-20 8.70 0.32 2.82 5.6 0.32 5.62 15.85 0.36 6.81 21.17 0.38 7.86 25.89 0.49 11.73 50.36

DA-21 12.40 0.37 4.53 6.6 0.37 5.38 24.38 0.40 6.53 32.39 0.42 7.52 39.44 0.54 11.25 75.32

DA-22 12.90 0.48 6.23 11.8 0.48 4.31 26.81 0.52 5.26 35.43 0.55 6.07 42.79 0.67 9.05 78.34

DA-23 20.90 0.30 6.30 14.2 0.30 3.95 24.87 0.33 4.86 33.84 0.35 5.61 41.53 0.47 8.27 80.77

DA-24 3.50 0.31 1.10 5.6 0.31 5.61 6.17 0.35 6.80 8.26 0.37 7.84 10.11 0.48 11.71 19.77

DA-25 5.20 0.26 1.33 9.9 0.26 4.61 6.14 0.29 5.61 8.35 0.31 6.46 10.29 0.42 9.72 21.05

DA-26 7.10 0.32 2.29 5.9 0.32 5.53 12.69 0.36 6.71 16.96 0.38 7.74 20.74 0.49 11.56 40.39

DA-27 9.50 0.37 3.53 9.6 0.37 4.69 16.54 0.41 5.70 21.99 0.43 6.57 26.75 0.55 9.87 51.20

DA-28 8.70 0.38 3.30 5.7 0.38 5.60 18.46 0.41 6.79 24.47 0.44 7.83 29.77 0.55 11.70 56.46

DA-29 3.10 0.32 1.00 8.0 0.32 5.06 5.07 0.36 6.14 6.78 0.38 7.08 8.29 0.49 10.61 16.19

DA-30 9.60 0.38 3.67 19.8 0.38 3.45 12.65 0.42 4.24 17.00 0.44 4.89 20.68 0.56 7.19 38.51

DA-31 6.50 0.61 3.98 10.9 0.61 4.46 17.73 0.66 5.43 23.17 0.68 6.26 27.83 0.82 9.38 49.76

DA-32 8.80 0.41 3.64 9.1 0.41 4.79 17.45 0.45 5.82 23.08 0.47 6.71 27.98 0.59 10.07 52.65

DA-33 8.80 0.28 2.45 10.1 0.28 4.57 11.20 0.31 5.56 15.15 0.33 6.41 18.61 0.44 9.63 37.45

DA-34 12.90 0.27 3.49 12.9 0.27 4.15 14.47 0.30 5.08 19.75 0.32 5.86 24.33 0.43 8.70 48.60

DA-35 9.40 0.29 2.75 13.9 0.29 4.00 10.98 0.32 4.91 14.96 0.35 5.67 18.37 0.46 8.37 35.98

DA-36 18.70 0.30 5.54 14.7 0.30 3.86 21.42 0.33 4.76 29.22 0.35 5.50 35.90 0.46 8.08 69.80

DA-37 6.50 0.29 1.87 8.0 0.29 5.06 9.46 0.32 6.15 12.74 0.34 7.09 15.65 0.45 10.62 31.20

DA-38 6.20 0.31 1.90 6.4 0.31 5.43 10.30 0.34 6.59 13.82 0.36 7.60 16.93 0.47 11.36 33.30
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