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FLOOD INSURANCE STUDY 
FOR 

SOUTHERN PACIFIC RAILROAD 
QUEEN CREEK AREA 

MARICOPA COUNTY, ARIZONA 

1.0 INTRODUCTION 

1.1 Purpose of Study 

This Flood Insurance Study investigates the existence 
and severity of flood hazards associated with the 
upstream area of the perched Southern Pacific Railroad 
in the Queen Creek area of unincorporated Maricopa 
County, Arizona and aids in the administration of the 
National Flood Insurance Act of 1968 and the Flood 
Disaster Protection Act of 1973. This study has 
developed flood risk data that will be used to 
establish actuarial flood insurance rates and assist 
the community in their efforts to promote sound 
floodplain management. Minimum floodplain management 
requirements for participation in the National Flood 
Insurance Program (NFIP) are set forth in the Code of 
Federal Regulations at 44 CFR, 60.3. 

1.2 Authority and Acknowledgments 

The sources of authority for this Flood Insurance Study 
are the National Flood Insurance Act of 1968 and the 
Flood Disaster Protection Act of 1973. 

The hydrologic and hydraulic analyses for this study 
were prepared by Wood & Associates, Inc., the study 
contractor, for the Flood Control District of Maricopa 
County, Arizona, under FCD Contract No. 89-53. This 
work was completed in January 1990. 

1.3 Coordination 

The Flood Control District of Maricopa County 
contracted the professional services of Wood 61 
Associates, Inc. in August 1986, to accomplish a 
regional stormwater study for a portion of 
unincorporated Maricopa County referred to as the Queen 
Creek area. During this study, a flood hazard area was 
identified along the upstream side of the perched 
Southern Pacific Railroad. Federal, State and local 
agencies were contacted to obtain information 
pertaining to floodplain characteristics in the Queen 
Creek area (See Appendix A). 

Copies of this study have been sent to Maricopa 
Department of Planning and Zoning, Town of Gilbert, 
City of Mesa, and Arizona Department of Water 
Resources. 
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2.0 AREA STUDIED 

2.1 Scope of Study 

This Flood Insurance Study includes a portion of 
Williams Air Force Base, portions of the incorporated 
communities of the Town of Gilbert, City of Mesa, Queen 
Creek and a portion of unincorporated Maricopa County. 
The community of Queen Creek was incorporated by voters 
on July 25, 1989. At report time, corporation limits 
were not published but will be forwarded to the Federal 
Emergency Management Agency once available. The area 
of study is shown on the Vicinity Map and Floodplain 
Work Maps (Figure 1 and Exhibit 2). The Southern 
Pacific Railroad traverses the Queen Creek area in a 
northwesterly-southeasterly direction (approximately 
8.6 miles). The railroad track is above adjacent 
ground. Intermittent flows collect along the northeast 
side of the track and are conveyed northwesterly to the 
East Maricopa Floodway (EMF). The EMF was a Soil 
Conservation Services' sponsored floodway which 
provides a regional drain from eastern portions of 
Maricopa County and western portions of Pinal County to 
the Gila River. 

A detailed hydraulic analysis was prepared for the 
upstream area of the perched Southern Pacific Railroad 
from the north bank of the wash known as Queen Creek to 
the east bank of the EMF. A detailed floodplain 
delineation presently exists for the EMF. Results of 
this delineation were used to start the HEC-2 backwater 
analysis (See Reference 6) for this portion of the 
study. 

During the detailed hydraulic analysis, a breakout of 
flow at the Germann Road crossing was identified. An 
approximate hydraulic analysis was prepared along the 
southwest side of the Southern Pacific Railroad track 
from Germann Road to the EMF. 

An approximate hydraulic analysis was prepared for the 
upstream area of the perched Southern Pacific Railroad 
from the south bank of the wash known as Queen Creek to 
the Maricopa/Pinal County limits. This area flows into 
the wash known as Queen Creek. The Southern Pacific 
Railroad and the Rittenhouse Road Bridge crossing Queen 
Creek are capable of conveying the 100-year peak 
discharge westerly. Presently, an approximate 
floodplain delineation exists for Queen Creek and is 
published on the Flood Insurance Rate Map (Community 
Panel Numbers 04013C 2965D and 04013C 3075D) effective 
date April 15, 1988. 
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community 

The Queen Creek area is situated in the southeast 
portion of Maricopa County. Currently, there are two 
industrial developments, several scattered small 
neighborhood commercial developments and several rural 
in nature residences within the study area. A portion 
of the study area is undeveloped land and has been left 
in its natural arid state. The majority of the area 
has a long history of intensive agricultural uses 
predominately citrus, cotton and alfalfa. 

In 1970, the area had a population of 1,516. By 1980, 
the area's population increased by 84.4 percent to 
2,796. The area's population increased another 40.1 
percent to 3,916 over the period 1980 to 1985. From a 
1985 base of 3,916 persons, the population is projected 
to increase to 13,248 persons in 2005, an increase of 
more than 238 percent. In comparison, during the 1985- 
2005 period, Maricopa County' s population is projected 
to increase by 80 percent. Additional population 
growth in the Queen Creek Area is projected for 
seasonal residents. From a 1985 base of 79 persons in 
34 households, seasonal population is projected to 
reach 150 persons in 67 households in 2005 (See 
Reference No. 13). 

Maricopa County enforces a zoning ordinance to regulate 
land development. Along the study area, a major 
employment center land use is planned. 

The Queen Creek area is composed of alluvial plains 
with mountains located along the southern border. 
Construction of the Central Arizona Project Canal 
situated east of the study area has significantly 
reduced the contributing watershed. The contributing 
watershed gently slopes westerly at an approximate 
0.5 percent slope. The highest elevation within this 
study area is 1460 at the southeast portion of the 
railroad to 1325 at the northwest portion of the 
railroad. 

The climate of the study area is typical of the arid 
southwest with short, mild winters and long, hot 
summers. The average annual temperature is 69 degrees 
Fahrenheit. The average annual precipitation is 
approximately 7.5 inches. Three types of storms 
produce precipitation in the area: general winter 
storms, general summer storms and local storms. Summer 
storms normally consist of high intensity, short 
duration local storms, but severe general storms, 
usually associated with tropical cyclones, do occur. 
General winter storms cover large areas and are usually 
of long duration. Their intensities are normally light 
to moderate. 
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2.3 Principle Flood Problems 

Historical records indicate forty floods of varying 
magnitudes have occurred in the area since 1910. These 
floods have damaged agricultural lands, residences, 
retail-commercial property, roads, highways, irrigation 
canals, the Southern Pacific Railroad (SPRR) , Williams 
Air Force Base and other physical features of the 
watershed. Twenty-seven floods occurred during the 
summer months and thirteen floods occurred during the 
winter months. Runoff in 1926, 1930, 1941, 1943, 1954, 
1959, 1966, and 1971 caused particularly serious 
damage. The floods, although varying in size, have 
occurred on the average of once every one and one-half 
years. In addition, Soil Conservation Services have 
photographs documenting flooding which occurred during 
September 8-11, 1933, July 1936, March 1937 and 
September 1946. 

Rail traffic along the Southern Pacific Railroad was 
delayed during the 1954 flood as water threatened to 
breach the track. Although the Powerline, Rittenhouse, 
and Vineyard Road Flood Retarding Structures 
constructed during the period 1967, 1968 and 1969 as 
well as the Whitlow Ranch Dam constructed in 1960 
provide partial protection in the project area, a flood 
expected on the average of once in 100 years would 
seriously affect the economy of this area. Evidence of 
this fact occurred during the runoff event of 1971. 

The potential for erosion has been observed in the 
three barrel - 4' x 10' box culvert crossing located in 
Power Road. Currently, there is approximately 
one (1) foot of siltation in this culvert. In 
addition, vegetation within the study area is sparse 
but tends to be thicker along the northeast side of the 
perched SPRR. 

2.4 Flood Protection Measures 

Several flood control structures have been constructed 
which affect flooding in the study area. The Soil 
Conservation Servicesf sponsored Powerline Rittenhouse 
and Vineyard Road Flood Retarding Structures and Army 
Corps of Engineers1 sponsored Whitlow Ranch Dam were 
constructed for the purpose of providing flood 
protection to the study area. In addition, the EMF 
along the west border of the study area was constructed 
for the purpose of providing topographic relief to the 
eastern portion of Maricopa County. A new detention 
policy was adopted in 1988 for Maricopa County which 
minimizes storm water runoff as development occurs. 
All of these flood control measures have been 
implemented in an effort to effectively provide 
stormwater management for both existing and future 
development. 

4 
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3.0 ENGINEERING METHODS 

For the flooding sources studied in detail in the community, 
standard hydrologic and hydraulic study methods were used to 
determine the flood hazard data required for this study. 
Flood events of a magnitude which are expected to be equaled 
or exceeded once on the average during any 100-year period 
(recurrence interval), have been selected as having special 
significance for floodplain management and for flood 
insurance premium rates. This event, commonly termed the 
100-year flood, has a 1 percent chance of being equaled or 
exceeded during any year. Although the recurrence interval 
represents the long term average period between floods of a 
specific magnitude, rare floods could occur at short 
intervals or even within the same year. The risk of 
experiencing a rare flood increases when periods greater 
than one year are considered. For example, the risk of 
having a flood which equals or exceeds the 100-year flood 
(one percent chance of annual occurrence) in any 50 year 
period is about 40 percent (four in lo), and for any 90 year 
period, the risk increases to about 60 percent (six in ten). 
The analyses reported here reflect flooding potentials based 
on conditions existing in the community at the time of 
completion of this study. Maps and flood elevations will be 
amended periodically to reflect future changes. 

3.1 Hydrologic Analyses 

Hydrologic analyses were carried out to establish the 
peak discharge-frequency relationships for the 100-year 
flood event. 

The detailed hydrologic analysis for this study was 
obtained from the services associated with the Queen 
Creek ADMS. The watershed investigated for the Queen 
Creek ADMS is comprised of approximately 171 square 
miles of which approximately 70 square miles are 
situated in Maricopa County's jurisdictional limits. 
The remaining portion of watershed is situated in Pinal 
County's jurisdictional limits. This Flood Insurance 
Study encompasses the hydrology associated with 
approximately 52 square miles of which approximately 18 
square miles are situated in Maricopa County's 
jurisdictional limits (See Figure 2). In an effort to 
efficiently computer model the Queen Creek ADMS 
watershed, the area was divided into seven phases. The 
hydrology affecting the upstream area of the perched 
SPRR is known as Phase I1 & Phase 111. 
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3.1 ~ydrologic Analyses (Cont.) 

Hydrologic analyses were carried out to establish peak 
discharge-frequency relationships for floods of the 
recurrence intervals of the 2-, 5-, lo-, 25-, 50- and 
100-year rainfall-runoff events in accordance with the 
Queen Creek ADMS, FCD Contract No. 86-23. Results of 
the analyses were used to establish the existing 
100-year peak discharge floodplain delineation for the 
Flood Insurance Study upstream of the perched Southern 
Pacific Railroad. 

Discharges for the flooding sources studied in detail 
were developed using the HEC-1 Flood Hy-drograph Package 
(See Reference No. 5). The SCS Dimensionless Unit 
Hydrograph option was employed to relate the drainage 
characteristics of soil groups to a curve number. The 
Muskingham Flood Routing option was employed to 
simulate flood wave movement through stream reaches and 
reservoirs. The SCS Type I1 rainfall distribution was 
used as input in the HEC-1 computer model to simulate 
rainfall-runoff relationships. 

Each basin was divided into subwatersheds approximately 
one (1) square mile in size. Curve Numbers, times of 
concentration and travel times were calculated as 
outlined in the Urban Hydrology for Small Watersheds, 
Technical Release No. 55, (See Reference No. 9). 

Soil classification and cover conditions were 
determined from soil surveys (See Reference No. 7 & 8). 
Antecedent moisture condition type I1 was used for the 
soil moisture content. 

The National Oceanic and Atmospheric Administration 
precipitation frequency atlas (See Reference No. 10) 
was used to select rainfall amounts for the 100-year 
event. The depth-area relationship was employed to 
simulate areal reduction of rainfall within the Queen 
Creek Area. 

Due to recent adoption of retention policies for areas 
within Maricopa County, the existing condition 
hydrology was used to delineate the 100-year floodplain 
upstream of the Southern Pacific Railroad within the 
Queen Creek area. The portion of watershed located in 
Pinal County is in the process of adopting a 
retention/detention policy. Therefore, it is assumed 
the future condition hydrology will have the affect of 
minimizing flood hazards within the area. 

Peak discharge-drainage area relationships for the 
flooding sources studied in detail are shown in 
Table 1. 
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Table 1 Summary of Discharges 

100-Year 
Flooding Source Drainage Area Peak Discharge 

'and &cation (Square Miles) (cubic feet per second) 

4 Northeast side of Southern Pacific Railroad 
From Maricopa/Pinal County Line 8 To South bank of Queen Creek 23.86 

From North bank of Queen Creek @ TO Ocotillo Road 3 .44  

From Ocotillo Road 
To Queen Creek Road 

I From Queen Creek Road 
To South of Germann Road 

From South of Germann Road 

Road 
22.25 

From Germann Road 1 To Confluence of East 
Maricopa Floodway 

Z Southwest side of Southern Pacific Railroad 
From Germann Road 
To Confluence of East 

, Maricopa Floodway 
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3.2 Hydraulic Analyses 

Analyses of the hydraulic characteristics of the 
flooding sources studied in detail in the community 
were carried out to provide estimates of the elevations 
of the flood associated with the 100-year recurrence 
interval. 

cross-section data for the backwater analysis was 
obtained from topographic maps compiled from aerial 
photographs (Reference 12). Bridges and culverts were 
surveyed to obtain elevation data and structural 
geometry. Land subsidence and earth fissures have been 
identifed within the Queen Creek area. Therefore, 
elevation reference marks (ERM1s) were not based on the 
National Geodetic Vertical Datum of 1929 as specified 
in aerial mapping and surveying guidelines (Reference 
2). The elevation reference data for this report and 
base flood elevations are level circuits run and 
adjusted in the period January, 1986 to September, 1986 
for the l1on rockt1 established NGVD published mark 
Designation X473 1981 Hawk Rock (Reference 14). 

Locations of selected cross sections used in the 
hydraulic analyses are shown on the Flood Profiles 
(Exhibit 1). Selected cross-section locations are also 
shown on the Flood Insurance Rate Map (Exhibit 2). 

Water-surface elevations of floods for the 100-year 
recurrence interval were computed using the Corps of 
Engineers1 HEC-2 step-backwater computer program 
(Reference 6). The starting water-surface elevation 
for the delineation was taken from results of the East 
Maricopa Floodway Study. 

Channel and overbank roughness factors (Manningls llnll) 
used in the hydraulic computations were chosen by 
engineering judgment and were based on field 
observations of the stream and floodplain areas. The 
channel values for the Southern Pacific Railroad 
delineation ranged from 0.014 to 0.050, and the 
overbank I1nw values ranged from 0.014 to 0.100. 

The hydraulic analysis for this study was based on 
unobstructed flow. The flood elevations shown on the 
profiles are thus considered valid only if hydraulic 
structures remain unobstructed, operate properly, and 
do not fail. 
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3.2 Hydraulic Analyses (Cont.) 

A Zone AH was delineated on the Floodplain Work Maps 
(Exhibit 2) for the portion of the detailed study area 
which conveys 100-year ponded shallow flooding with 
average depths between 1 and 3 feet northwesterly to 
the Eastern Maricopa Floodway. The encroachment table 
card method 1, in the the HEC-2 computer model, was 
used to establish the Zone AH limit where flooding 
depths are one (1) foot or less. 

A Zone A was delineated on the Floodplain Work Maps 
(Exhibit 2) for the portion of the approximate study 
areas. 

All elevations are referenced to the National Geodetic 
Vertical Datum of 1929 (NGVD) . Elevation reference 
marks used in this study are shown on the maps, the 
descriptions of the marks are presented in Elevation 
Reference Marks (~xhibit 3). 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

The NFIP encourages State and local governments to adopt 
sound floodplain management programs. Therefore, each Flood 
Insurance Study provides 100-year flood elevations and 
delineation of the 100-year floodplain boundary to assist 
communities in developing floodplain management measures. 

4.1 Floodplain Boundaries 

To provide a national standard without regional 
discrimination, the 1 percent annual chance (100-year) 
flood has been adopted by FEMA as the base flood for 
floodplain management purposes. For the area studied 
in detail, the 100-year floodplain boundary has been 
delineated using the flood elevations determined at 
each cross section of the HEC-2 computer model. 

Between cross sections, the boundaries were 
interpolated using topographic maps at a scale of 
1"=2001 with a contour interval of 2 feet (Reference 
12) . 
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5.0 INSURANCE APPLICATION 

For flood insurance rating purposes, flood insurance zone 
designations are assigned to a community based on the 
results of the engineering analyses. These zones are as 
follows : 

Zone A 

Zone A is the flood insurance rate zone that 
corresponds to the 100-year floodplains that are 
determined in the Flood Insurance Study by approximate 
methods. Because detailed hydraulic analyses are not 
performed for such areas, no base flood elevations or 
depths are shown within this zone. 

Zone AE 

Zone AE is the flood insurance rate zone that 
corresponds to the 100-year floodplains that are 
determined in the Flood Insurance Study by detailed 
methods. In most instances, whole-foot base flood 
elevations derived from the detailed hydraulic analyses 
are shown at selected intervals within this zone. 

Zone AH 

Zone AH is the flood insurance rate zone that 
corresponds to the areas of 100-year shallow flooding 
(usually areas of ponding) where average depths are 
between 1 and 3 feet. Whole-foot base flood elevations 
derived from the detailed hydraulic analyses are shown 
at selected intervals within this zone. 

Zone A0 

Zone A 0  is the flood insurance rate zone that 
corresponds to the areas of 100-year shallow flooding 
(usually sheet flow on sloping terrain) where average 
depths are between 1 and 3 feet. Average whole-foot 
depths derived from the detailed hydraulic analyses are 
shown within this zone. 

Zone A99 

Zone A99 is the flood insurance rate zone that 
corresponds to areas of the 100-year floodplain that 
will be protected by a Federal flood protection system 
where construction has reached specified statutory 
milestones. No base flood elevations or depths are 
shown within this zone. 
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5.0 INSURANCE APPLICATION (Cant . ) 
Zone V 

Zone V is the flood insurance rate zone that 
corresponds to the 100-year coastal floodplains that 
have additional hazards associated with storm waves. 
Because approximate hydraulic, analyses are performed 
for such areas, no base flood elevations are shown 
within this zone. 

Zone VE 

Zone VE is the flood insurance rate zone that 
corresponds to the 100-year coastal floodplains that 
have additional hazards associated with storm waves. 
Whole-foot base flood elevations derived from the 
detailed hydraulic analyses are shown at selected 
intervals within this zone. 

Zone X 

Zone X is the flood insurance rate zone that 
corresponds to areas outside the 500-year floodplain, 
areas within the 500-year floodplain, areas of 100-year 
flooding where average depths are less than 1 foot, 
areas of 100-year flooding where the contributing 
drainage area is less that 1 square mile, and areas 
protected from the 100-year flood by levees. No base 
flood elevations or depths are shown within this zone. 

Zone D 

Zone D is the flood insurance rate zone that 
corresponds to unstudied areas where flood hazards are 
undetermined, but possible. 
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6.0 FLOOD INSURANCE RATE MAP 

The Flood Insurance Rate Map is designed for flood insurance 
and floodplain management applications. 

For flood insurance applications, the map designates flood 
insurance rate zones as described in Section 5.0 and, in the 
100-year floodplains that were studied by detailed methods, 
shows selected whole-foot base flood elevations or average 
depths. Insurance agents use the zones and base flood 
elevations in conjunction with information on structures and 
their contents to assign premium rates for flood insurance 
policies. 

OTHER STUDIES 

Several studies relevent to the Queen Creek area have been 
prepared over the years and a comprehensive list is included 
in Appendix D. 

8. LOCATION OF DATA 

Information concerning the pertinent data used in the 
preparation of this study can be obtained by contacting the 
Flood Control District of Maricopa County, 3335 West 
Durango Street, Phoenix, Arizona 85009. 
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the inrerrertion ot wee" Creek and sssrmm 
mads. 

m 4 0  1 n a . 5 >  1- PIP ZLYM OI inrersrsrlon of  aver a~ 
C e l l a m  Roads. 

s)( 52 1375.61 P.K. M l l  at InteIsectlOn 01 iieraxd Pile 
mlve and xarer maas. 

m 62 1381.29 =ass CDD f1us~l at intersection of a a t i n o  
anb "ares Rolia*. 

W E E N  CREEK RD. 

m 1 3 9 ~ ~ 7  nrass cap in nand hole at mreraertron of 
S l l S l O M  and Cemam Reads. 

m 5 1  1391.55 Brass eap in hand h.le .t inrers*st,on or 
ween era* and Ellsworth Reads. 

X11 61 1399.80 Brass Eap in hand hole at intersestion of 
E~~SIOTUI and Osorlno ~oads .  DLER BLIGHTS RO 

m 71 1400.61 Bra88 Ea. 1" hand hole at intersection of 
Pilswortn and Cnana1er Heights Roods. 

m 5 1  1~1a.06 mass cap in hand hole at intersection of 
C~ibrnO" *M ween Creek Iloaas. 

m 6 1  1115.08 1" p i p  flu* at intersestion of erislnon and 
OFOtlllO IICdL. 

m 7 5  1416.87 Rub and %*EX 46,  usst of lnrerhection of 
C n r n Q n  and Chandler Heights Roads. 

m 65 1429.50 P.X. "all at >nLeraeCtron ot OIotlllo .na 
signal Burre ~ o a d r .  

sJL 76 1a11.$8 Hub and tack near intersection of Srgnal 
mtre and chandler  eights a-ads, 111, + north 
of 10. li* r0.a and 43, r cast af ranrood 
LraE*=. 

m B I  1A17.66 m h  an* tack at lnterlesrron .i niggs *"a FLIGHT DATE s,gna, mtte Roads. 
m 77 1156.41 nub and task at intersection 01 chandler 

Helghtr and Meridian Raads, 19' + rest oe OCTOBER 19,1986 
PWBI- lines an "orrh -age 10' dl* -a. NOVEMBER 2 2 , 1 9 8 6  

T - - - " I P I I * G  L,*,,I  

rU( 88 1419.95 P.X. nail near interseet ian  ol Pi1949 and 
i_-Jo ."EST """... 

xeriaian *-ads. . rJ l " , r lEwlO .  RrslJlr*rr U R X ,  

PREPARED FOR.  

FIBOD CONTROL DISTRICT OF MARICOPA COUNTY 

PREPARED BY'  

W e  # ASSWTES. 1% m-T,w c="s 

*I05 Y. 20th 51wl.Suib I30.RO*lii.&ko~.(SO2)~7-31*S 

county li.<t. -r,' so-rY 

EXS1U6.a -a. Limit of Study 

100-year F1oodel.i" g,und.rr 

AWroxilolU (1oo-Yaar, PleGdplain m"n&ry ---- -- ---- 
cross section Q Q 
B l e Y a t i e n  aeleremce MrUI IUD X 

River X i l e  M 1.561 

PiOlil"B --/ 

Bare m o o d  Elwations -580- 

lone desigMtions Z0.T rn 

Ble"atlMs f m  Pield Survey mted 11-28-89 a 
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sJ lo 1325.64 arass cap in MM hole near liilii- Ilr 
Ports m.. Mtrancs ,"st sourn on Peer bad.  

FLOOD INSURANCE STUDY 
R11 26 1315.16 Bras* a p  ll~On at interseotion of FeooLi and 

Reeker maas. 
~ 1 1  27 ~=1z.a2 P.K. M i l  at interspction s e  ~erer and mcos CONTOUR INTERVAL = 2' QUEEN CREEK AREA.MARICOPA COUNTY 

mass. 
R11 32 1115.<9 P.K. M i l  On Pwer Bead 1120' south 01 PeSos 

Road. 

DATE' FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

R11 38 1136.19 Brass cap f 1 Y M  at intersection ol Oe-nn 
and m a r  =Ma*. 00" 

NOVEMBER 22,1986 W E  6 ASSoc*TES. PC. * ::y:g:$::~~;t:~::ayw: :;:-z pi"' FCD CONTRACT 8 9 - 5 3  C , W L T l W  ClVlL ENGINEERS 

R.Y.C.D. Plwdray - Reash 4 Dared 4-14-86 WA JOB NO, 8 9 5 0 0  1105 N. 20th Streel.SuI1. 130.RD.1Si.Ciron~.(6M~9J7-3149 
- - 
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E W I T I O N  REFERENCE NAEKs 
NOTE: 1.11 Elev.ti.2". msed on NaTlDnal CeodetlC Vertical natvn oi 1929. 

FLOOD INSURANCE STUDY 

. . W B E R  ELEVATION (bT1  rnSCltTFTIDNILdCATIIII 

- SOUTHERN PACIFIC RAILROAD 

m 5s 1412.06 BI~SS cap ~n nand hole at  inrersesrron or 
CONTOUR INTERVAL = 2' QUEEN CREEK AREA, MARICOPA COUNTY 

crlomon and pueen creex maan. 
Z+ 6 1  1415.08 1" plpe flvsh a* mnkersestlon of Crlrmon and 

DATE ' FLOOD CONTROL DISTRICT OF MARleOPA COUNTY 

0." 
ocotlno R O O ~ ~ S .  NOVEMBER 22,1986 

m IS 1116.87 H U ~  om* task 16, west o t  inreraesrian ae W E  6 ASSOCIATES, IMC. 

+%\‘"' C T ~ P ~ O ~  cna chandler neignts mads. FCD CONTRACT 89-53 SWSULTIMCI C ~ V ~ L  ENGINEERS 

WA JOB NO. 8 9 5 0 0  4105 N. 2 0 ~ ~ 1 r e ~ ' ~ u i b  130.~honlx.~rirant(602)957-3149 
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ELEYITTON R E F E W C B  MAWS 
NOTE; iin E I ~ ~ ~ ~ ~ D ~ ~  msea on  ti^^^^ ~ e d e r i s  vertical oacvm vf ~919. FLOOD INSURANCE STUDY 
L Q ~ ~ W Z E -  ~ N / L ~ C A T Z O ~ ~  SOUTHERN PACIFIC RAILROAD 

0." RII 65 112')_50 P.K. ".XI at lnterresti~n or osotillo an* 
S ~ M I  ~uzte ~ o a a ~ .  

CONTOUR INTERVAL = 2' QUEEN CREEK AREA.MARICOPA COUNTY 
+.‘*' RII 76 L U L . ~  sub tack near lnreraecrion or siqnal 

B Y L C ~  and chandler ~elghrr zands. 10' + north OFkb","EL F i Q 6  
FLOOD WNTROL DISTRICT OF MARIWPA COUNTY 

of 10' dlrt r-ad and 43'  + east oE railroad 
tracks. NOVEMBER 22.1986 WWo 6 ASoOCI1~. TNC. 

IU1 87 1117.56 "vlr and rock a t  in tersr tron  of Rlggo and 
srgnal mtre maas. FCD CONTRACT 8 9 - 5 3  C-TW =NIL CMWSERS 

WA JOB NO. 8 9 5 0 0  405 N. XI' SM'MW 1~0.~honk, l~ i lo~.~~1%7-3149 
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EXHIBIT 3 
ELEVATION REFERENCE MARKS 

I NOTE: The elevation reference data for this report and base flood 
elevations are level circuits run and adjusted in the period 
January, 1986 to September, 1986 for the 'Ion rock1' established NGVD 

I published mark Designation X473 1981 Hawk Rock (Reference 14). 

I.D. NUMBER ELEVATION (FTI  

I RMl8 1325.64 Brass cap in hand hole near Williams Air 
Force Base entrance just south on Power Road. 
Brass cap flush at intersection of Pecos and 
Recker Roads. 
P.K. nail at intersection of Power and Pecos 
Roads. 
P.K. nail on Power Road 1320 south of Pecos 
Road. 
Brass cap flush at intersection of Germann 
and Power Roads. 
Hub and tack on Sossaman Road, 1320' south of 
Pecos Road, 25.5' east and 6' north of the 
SE corner of 6' industrial chain link fence. 
1" pipe in pot hole at intersection of 
Sossaman and Germann Roads. 
P.K. nail 200' north of Queen Creek Wash near 
the intersection of Queen Creek and Sossaman 
Roads. 
1" pipe flush at intersection of Hawes and 
Germann Roads. 
P.K. nail at intersection of Howard Pile 
Drive and Hawes Roads. 
Brass cap flush at intersection of Ocotillo 
and Hawes Roads. 
Brass cap in hand hole at intersection of 
Ellsworth and Germann Roads. 
Brass cap in hand hole at intersection of 
Queen Creek and Ellsworth Roads. 
Brass cap in hand hole at intersection of 
Ellsworth and Ocotillo Roads. 
Brass cap in hand hole at intersection of 
Ellsworth and Chandler Heights Roads. 
Brass cap in hand hole at intersection of 
Crismon and Queen Creek Roads. 
1" pipe flush at intersection of Crismon and 
0cot.illo Roads. 
Hub and tack 46' west of intersection of 
Crismon and Chandler Heights Roads. 
P.K. nail at intersection of Ocotillo and 
Signal Butte Roads. 
Hub and tack near intersection of Signal 
Butte and Chandler Heights Roads, 10' + north 
of 1-0' dirt road and 43' + east of railroad 
tracks. 
Hub and tack at intersection of Riggs and 
Signal Butte Roads. 
Hub and tack at intersection of Chandler 
Heigihts and Meridian Roads, 19' + west of 
power lines on north edge 10' dirt road. 
P.K. nail near intersection of Riggs and 
Meridian Roads. 
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Addendum No. 1 
Flood Insurance Study 
Queen Creek Area 

This addendum serves to respond to review comments received from 
the Federal Emergency Management Agency in a letter dated 
May 10, 1990 for the Flood Insurance Study along the upstream 
area of the Southern Pacific Railroad in the Queen Creek Area, 
Maricopa County, Arizona. 

FEMA Comment 

1. Please submit data which support the starting water surface 
elevation of 1321.30 feet (National Geodetic Vertical Datum) 
used in the HEC-2 hydraulic computer model for the 100-year 
recurrence interval flood along the Southern Pacific 
Railroad. 

Wood & Associates* Response 

Paragraph 4 on page 8 of the FIS report should be revised as 
follows: 

l8The starting water surface elevation for the 
delineation shown on the work maps was based on 
computations started at critical depth. The 
approximate water surface elevation of 1321.30 was 
entered into the HEC-2 input data. The HEC-2 output 
data computed a starting water surface elevation of 
1321.27. Copies of relevant drawings for the East 
Maricopa Floodway - Reach 4 construction and an 
approval letter are included (Attachment 1) with this 
addendum in an effort to provide an explanation for the 
decision to start computations at critical d e ~ t h . ~  

FEMA Comment 

I 2. Our review of the submitted HEC-2 mode1 determined that 
encroachment method 1 is used for most of the cross-sections 
modeled. Please submit an explanation of why this method 

1 was used to establish the 100-year floodplain boundary. 

Wood & Associates* Response 

During calibration of the HEC-2 model, encroachment method 1 
was used to determine the floodplain boundary with average 

I depths between 1 and 3 feet. Several cross-sections modeled 
were not extended vertically in the HEC-2 output and 
therefore, encroachment target stations have been deleted 

II 
from the enclosed (Attachment 2) revised HEC-2 computer 
model. Several other cross-sections modeled are extended 
vertically and target stations have been selected in order 

I 
to delineate a hydraulically acceptable floodplain boundary. 
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FEMA Comment 

3. Our review of the calculated water-surface elevations and 
the topographic data at almost every cross-section indicates 
that the area inundated by the 100-year flood would be 
greater than that delineated on the topographic work maps 
entitled "Flood Insurance Study, Southern Pacific Railroad, 
Queen Creek Area, Maricopa County, Arizona," prepared by 
Wood & Associates, dated January 1990. Please submit an 
explanation for this discrepancy, a revised HEC-2 hydraulic 
model, and/or revised 100-year floodplain boundary 
delineations. 

Wood & Associatesr Response 

Encroachment method 1 was used with the target station 
selected at the floodplain water depth of one foot or less. 
Results of this approach designated a hydraulically 
acceptable floodplain delineation, particularly since this 
portion of the area is characteristic of parallel contour 
lines with no well defined channel. In addition, this 
approach provides a floodplain with average depths between 1 
and 3 feet. 

FEMA Comment 

4. The submitted HEC-2 hydraulic computer model for the 
100-year recurrence interval flood along the Southern 
Pacific Railroad in the Queen Creek Area of Maricopa County, 
Arizona, and the work maps referenced in Item 3 contained 
the following discrepancies between the channel distances: 

XSEC 
0.681 
4.616 

HEC-2 Work Maps 
XLCH XLCH 
210 50 
1500 1000 

To resolve these discrepancies, please submit a revised 
HEC-2 hydraulic computer model and/or revised work maps. 

Wood & Associates' Response 

Channel distances shown on the 'IWork Mapsv1 at the above 
referenced cross-sections were verified to be correct and 
the HEC-2 hydraulic computer model was revised, accordingly. 
The revised HEC-2 model is included (Attachment 2) in this 
addendum. 
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FEMA Comment 

5 .  Please submit a hydraulic analysis that supports the Zone A 
flooding located between the East Maricopa Floodway limit of 
study and Germann Road. 

Wood & Associates' Response 

At the Southern Pacific Railroad crossing with Germann Road, 
a breakout of flow was calculated and split flow quantities 
were evaluated using the flow distribution in the HEC-2 
output file. A HEC-2 hydraulic analysis was used to support 
the approximate Zone A delineation and is included 
(Attachment 3) in this addendum for additional supporting 
data. 

In summary, we feel this addendum will satisfy the additional 
data required to complete the evaluation. We respectfully 
request FEMA continue processing this Request for a Flood 
Insurance Study/Flood Insurance Rate Map (FIRM) Revision. Please 
do not hesitate to call, should you need further clarification or 
additional data. We look forward to your response in the near 
future. 

Very truly yours, 

WOOD & ASSOCIATES, INC. 

Lynn M. Thomas, P.E. 
Principal 

LMT/tjb 

Enclosures 
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ATTACHMENT I 

t RWCD (EMF) FLOODWAY-REACH 4 
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a representative of our Technical Evaluation Contractor, we confirmed that 
reach 6 of the EMF had been completed. 

We have completed our review of the data submitted and have determined that 
the floodplain boundaries as defined by the right-of-way limits for the EHF 
shown on the submitted construction drawings represent the best available 
flood data for reaches 1 through 6 of the E!F from the MaricopafPinal County 
boundary to Brown Road. 

We will include this information in the planned Spring 1990 preliminary 
physical map revision for Haricopa County, Arizona and Incorporated Areas 
Please note that you may 'utilize these data in your floodplain. management 
programs. 

If you have any questions regarding this matter, please contact Mr. Alan 
Johnson of my staff in Uashington, D.C., at (202)  646-3403, I 

Sincerely; 
I 

C h i  f, Risk Studies Division 
-tticks Fede a1 Insurance Administration 

cc: Hr. D.E. Sagramoso, P-E. . 
Chief Engineer and General Nanager, FCDMC 

Ms. Jan Farmer 
FCDMC 

Mr. Charles 8. Adams 
SCS 
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I INDEX OF DRAWINGS 

SHEET NO ? I TLE SHEET NO T I T L E  STRUCTURAL NOTES GENERAL NOTES 
I INDEX OF DRAWINGS 

2 LOCATION nAP AND SPOIL SITES 

2 7 MISCELLANEOUS DETAILS 

2 8  LOU DROP STRUCTURE 

1. EXPOSED CONCRETE EDGES SHALL BE CHAMFERED ONE 
INCH OR ROLJNDED. 

I. ELEVATIONS ARE I N  FEET ABOVE MEAN SEA LEVEL 
U -S -G-S .  DATUM. 

2. REINFORCING BAR SPACING I S  CENTER TO CENTER OF 
3 PLAN AND PROFILE STA. 485*13.08 TO 5 0 5 - 0 0  2 9 WEIR CREST AND BAFFLE STR. LAYOUT BARS. BAR COVER I S  CLEAR DISTANCE FROM SURFACE 

4 3 0  BAFFLE STR. P I L E  DETAILS OF BAR .\NO FACE OF CONCRETE AND SHALL BE TWO 
?LAN AND PROFILE STA. 5 0 5 - 0 0  TO 525.00 INCHES FOR FORnED AND TOP SURFACES AND THREE 

5 3 1 LOW DROP WElR 6 BAFFLE STL- DETAILS 1 NCHES FOR SURF ACES FL ACED AGClhST EARTH UNLESS 
PLAN AND PROFILE SIA. 525.00 I 0  5 4 5 - 0 0  OlHERUlSE SHOWN. 

2 .  ALL STATIONING REFERS TO CENTERLINE OF CONSTRUC- 
T ION AND 1 s  THE nEhSURED HORIZONTAL OISTANCE- 

6 PLAN AND PROFILE STA. 5 4 5 - 0 0  TO 5 6 5 * 0 0  3 2 S IDE INLET AND SCHEDULES 

7 PLAN AND PROFILE STA. 5 6 5 - 0 0  TO 5 8 5 * 0 0  
3 3  RAMP LAYOUT AND M I  SCELLANEOUS 

8 . PLAN AND PROFILE STA. 5 8 5 - 0 0  TO 605.00 DETAILS 

3. IN SECTIONS WITH A SINGLE nAT OF REINFORCING. 
THE STEEL SHALL BE POSITIONED I N  THE CENTER 
OF THE SECTION UNLESS OTHERWISE SHOWN. 

9 PLAN AN0 PROFILE STA. 605.00 TO 6 2 5 - 0 0  

1 0  PLAN AND PROFILE STA. 6 2 5 ' 0 0  1 0  645.00 
34 MAINTENANCE ROPD W A I N  DETAILS. 

RIGHT SIDE 

4 -  BAR SPLICES SHALL BE LAPPED AS FOLLOWS EXCEPT 
WERE SPECIFICALLY SHOUN OTHERWISE. 
SPLICES SHALL BE STAGGERED SO THAT NO WORE THAN 
1 / 2  OF THE BARS ARE SPLICED AT ONE LOCATION- 
BAR SPLICES SHALL BE LAPPED AS FOLLOWS: 

4. ALL BEARINGS ARE REFERENCED TO TRUE NORTH. 

' 5 -  ALL FLOODVAY CROSS SECTIONS ARE SHOWN LCOKING 
, I N  THE DIRECTION OF INCREASING STATIONS EXCEPT AS 

NOTED. 

1 1  PLAN AND PROFILE STA. 6 4 5 4 0 0  TO 6 6 3 0 0  35 OLD BOX CULVERT UNDER SO. PAC. ER 

I 2  PLAN AND PROFILE STA. 6 6 5 - 0 0  1 0  6 8 5 * 0 0  36 FENCING DETAILS 

1 3  PLAN AND PROFILE STA. 6 8 5 - 0 0  TO 7 0 5 - 0 0  LEGEND 
S I Z E S  LAP (IN.) 

2 -- 1 8  

1 4  - PLAN AN0 PROFILE STA. 7 0 5 * 0 0  TO 7 2 5 1 0 0  0 TEST PIT 

I 5  PLAN AND PROFILE STA. 7 2 5 * 0 0  TO 745-28 .37  - COORDINITE GRID POINT 

1 6  TYPICAL EARTH CROSS SECTIONS A SURVEY MONUMENT 

1 7  TYPICAL EARTH CROSS SECTIONS BENCH UkRK 

1 8  TYPICAL R/C L INED CROSS SECTIONS 

1 9  RETAINING WALL LAYOUT 

2 0  RETAINING UALL STEEL DETAILS 

LOCATION OF U T I L I T I E S  SHOWN ON THE DRAWINGS I S  
APPROXInATE AND I S  NOT INTENDED TO BE ALL INCLUSIVE-  
THE CONTRACTOR I S  RESPONSIBLE FOR CONTACTING AND 
COOROINATING H I S  WORK WITH ALL U T I L I T Y  COMPANIES 
AN0 THE COnnANDER OF C I V I L  ENGINEERING, WILL1 AnS 
A I R  FORCE 8ASE.ARIZONA. ALL EXPOSED METAL INCLUDING ANCHOR BOLTS. NUTS. 

WASHERS. ETC- SHALL BE GALVANIZED UNLESS OTHERWISE 
NOTED. 

6. ALL CONCRETE SHALL BE 4000X EXCEPT AS NOTED. 1 
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NOTESI 1. S p e l l  14  s x o s s e  o f  i h s i  r e g u l r s d  t o  e o n n t r u o t  
t h e  f l o d d v s  shown sn  1hs.e p - l s n s  s h s l l  b *  
p l s t s d  ( n  it. d r * t g n a t s d  . p o l l  * i t s o  1.2.3 6 4 
ms nhomtr on  t b t *  s h e e t  and * i * k e d  t n  t h e  C t s l d .  

2 .  Horl-u.  f i l l  h e l a h i  (sbov* s x i s i l n #  a round )  t o r  
* p s i 1  *It*.: 

S i t *  H. l p h t  ( C i )  h p p r o x -  V o l u n *  

1  h a  * t * k s d  i n  f t a l d  780.000 yrd3 
2 6'-0' 400.000 r e d 3  
3  A*  * i . ~ ~ d  I. ~ I O I ~  30 .000 r e d 3  
4 3'-0' 700.000 r e d J  

3. Motice dholl b+ $*en t o  cla.ll;om~ Air f o r ce  Base prior t o  use 
of spo;Li site 4 . 
Contact; Air f i e l d  M o n g e r  , L t  Col .  Jerry H w w o o d ,  988- 5297 

I Base Engineers Ogicc, M;ke R.Torgel10, 988- 6867 

LOCATION MAP 
RWCD FLOODWAY - REACH 4 

W I L L I A M S - M A W L E R  WPP 
-(COP* 8 P t W  COWTIES ARIZONA 

8 U. SOIL s DEPARTMENT CONSERVATION OF SERVICE A G ~ ~ U L T U R E  
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ATTACHMENT 2 

REVISED HEC-2 

, ZONE AH 100-YEAR FLOODPLAIN- 

EMF TO QUEEN CREEK 
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FLOOD Corvr~or D ~ T R I C T  
of 

Maricopa County 

3735 West Durango Street Phoenix, Arizona 85009 

Telephone (602) 262-1501 

D. E. Sagramoso, P.E., Chief Engineer and General hlanager 

RECEIVED 

8ctst.y Bayless 
lames D. Bruner 
Carole Carpenter 
Tom Freestone 

Ed Pastor 

C*,?\. -!;? t , . ,- , .  
I . .'I I L 1"X CI 81930 

Mr. James R. Morris, P.E. \?an:! & ~$";OCI?IES 
Arizona Department of Water Resources 

Jl 15 South 1 5 t h  Avenue 
Phoenix, Arizona 85007 

SUBJECT: Southern P a c i f i c  Railroad/Queen Creek 
Floodplain Delineat ion Study 

Dear M r .  Morris: 

Enclosed f o r  your review i s  one copy of the preliminary hydrology and 
hydraul ics  f o r  t he  f lood hazard delineation on the referenced study area .  

I To address  a l l  comments and concerns t o  our Engineer, your t imely response 
v i l l  be appreciated by January 12. I f  you should have quest ions regarding 
t h i s  mat te r  p lease  contac t  me a t  262-1501. 

Sincere ly ,  

.-- 
Jan  M. Farmer 

u Hydrologis t  

Enclosure 

I .60pY t o :  Lynn Thomas, Wood 61 Associates 



.'4 n , 1 , , FL 0 0 ~  CON] ROL PIS I RICT 
PIS"{". 1 , \ 

r 1 r 0 f 
91 

1 - A4::i:: 1 -- 
Maricopa County 

BOARD of DIRECTORS 
1 o 5 6  3 3x5 Wc\sl I ) I I I ~ I I ~ O  5 l r ~ ~ c . l  Pltocr~ix, Ari7ona 85009 

I Fred Koory, Jr., Chairman 
I (~l(q)lioric* ( o I ) L \  262-1501 Gcorge 1. Campbell 

Carole Carpenter 
I). E. Sngta111r1 I * ,  1' I . f Ilicf 1 n~ir1rc.l aritl (;cb~irrnl htariagcr 'lorn Freestone 

Ed Paslor 

ANNOUNCEMENT OF INTENT TO PERFORM FLOOD ELEVATION STUDY 

The Flood Control D i s t r i c t  of Maricopa County (FCDMC) has contracted Wood and 
Associates t o  perform a floodplain redelineation f o r  The Queen Creek from 
Greenfield Road e a s t  t o  the  Maricopa County boundary; Sonoqui Creek from Higley 
Road e a s t  t o  the  Maricopa County Boundary; and Rittenhouse floodplain from 
Power Road e a s t  t o  the  County Boundary (please see at tached map). 

These s t u d i e s  w i l l  examine and evaluate the flood hazard areas i n  the community 
t o  determine the  flood elevation for  those areas. These elevations w i l l  then 

! be used t o  determine the  flood insurance ra t e s  used by the  Federal Emergency 
Management Agency. 

This announcement is  intended t o  inform a l l  in teres ted  persons and communities 
. -of  the  commencement of t h i s  study so  that  they may have an opportunity t o  bring 

any of t h e i r  concerns a s  well a s  any relevant technical  information t o  the 
a t t en t ion  of FCDMCIFEMA, so  tha t  they could be considered during the course of 
t h i s  study. Your comments should be addressed t o  Jan M. Farmer o r  Doug 
Plasencia,  hydrologists of FCDMC, t o  be forwarded t o  the  study contractor. 

Doug Plaseilcia 
Hydrologist 

Enclosure 

Copies to: Robert S. Joe, Chief, Planning; Corps of Engineers 
Don E. McDaniel, J r . ,  Assistant County ManagerIGeneral Services 
Robert C. Esterbrook, County Engineer 
Edmond Nassar, U.S.G.S., Water Resources Division 
Jim Morris, ADWR 
Ralph Arrington, So i l  Conservation Service 
D.  Dean Bibles, Federal Bureau of Land Managment 
Lowell Heaten, Bureau of Reclamation 
Laura Roglin, Roosevelt I r r iga t ion  D i s t r i c t  
Williams A i r  Force Base, 82c~S/  DE WAB 

A a r r e l  Wood, Wood and Associates 





FLOOD CONTROL DISTRICT 
of 

Maricopa County 
' COlnJlV BOARD of DIRECTORS 

3375 Wcqt l3\1r;\n~o Slrcct Phoenix, Ari~ona 85009 Fred Koory, Jr., Chairman 
Trlcl>llone (602) 262-1501 George 1. Campbell 

Carole Carpenter 
D. E. Sagranioqo, I).[., Chief Engilieer and Cellera1 Manager Tom Freestone 

Ed Pastor 

SEP 2 3 1987 
M r .  Ray Lenaburg, Projec t  Officer 
Federal Emergency Management Agency, Region I X  
P res id io  of San Francisco, Bldg. 105 
San Francisco, Cal i fornia  94129 

Re: Queen Creek Area Drainage Master Study, Maricopa County, Az 

Dear Mr. Lenaburg: 

This  l e t t e r  is t o  inform you tha t  the Flood Control D i s t r i c t  of Maricopa County 
has contracted the  engineering firm, Wood & Associates, t o  perform a floodplain 
redel ineat ion  of The Queen Creek from Greenfield Road, e a s t  t o  the Maricopa 
County boundary; Sonoqui Creek from Higley Road, east t o  the  Maricopa County . 

boundary; and Rittenhouse Floodplain from Power Road, e a s t  t o  the  Maricopa 
County boundary (p lease  s e e  attached map). 

For these  s tud ies ,  recent  a e r i a l  mapping w i l l  be u t i l i z e d  t o  obtain the most 
up-to-date da ta  on topography. Also, the U.S. Army Corps of Engineers HEC-2 
computer model w i l l  be used t o  estimate the floodplain and the  floodway 
boundaries. The study is expected t o  be completed sometime i n  1988. 

Your comments and input  regarding t h i s  ongoing study w i l l  be appreciated. 

I n  case  of any quest ions,  please f ee l  f ree  t o  c a l l  myself o r  Jan M. Farmer a t  

. - (602) 262-1501 . 

Doug Plasencia,  Hydrologist 

cc: P h i l  Myers, FEMA 
Mary Bandiera, FEMA 
Darrel Wood, Wood & Associates 

Enclosures: (1) 



November 10, 1986 
Derrel E. Wood. P.E 

Mr. Char les  H. Strand 
Publ ic  Works Direc tor  
Town of G i l b e r t  
119 N. G i l b e r t  Road 
G i l b e r t ,  Arizona 85234 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear M r .  S trand:  

Wood C Associates ,  Inc.  has been contracted by the Flood Control 
D i s t r i c t  of Maricopa County t o  perform the Queen Creek Area 
Drainage Master Study. One of our i n i t i a l  t asks  i s  t o  assemble 
a l l  p e r t i n e n t  da t a  by contact ing a l l  agencies of j u r i s d i c t i o n  
w i t h i n  t h e  watershed. The Queen Creek s tudy a r e a  i s  
approximately 171 square miles  i n  s i ze  and s i t u a t e d  e n t i r e l y  
w i th in  Maricopa County and Pinal  County. The s tudy  a r e a  i s  
loca t ed  n o r t h  of t h e  Gi l a  River Indian Reservation, sou th  of Ray 
Road, e a s t  of t he  Roosevelt  Water Conservation D i s t r i c t  Canal and 
west of t h e  Cent ra l  Arizona P ro jec t  Canal ( see  a t tached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  
r e q u e s t  t h e  fol lowing information: 

o Ex i s t i ng  and proposed water and sewer f a c i l i t i e s .  
o Benchmark and datum. 

Should t h e r e  be any o t h e r  information known t o  your agency which 
could have an  impact on the surface water hydrology and 
f l o o d p l a i n  hydraul ics  of the  Queen Creek Area, we would be most 
a p p r e c i a t i v e  of r ece iv ing  t h i s  information by November 21, 1986. 
Thank you f o r  your time and a t ten t ion  i n  responding t o  t h i s  
r eques t .  

Very t ru ly  yours,  

Darrel E. Wood, P.E. 
President 

LHT/lm 

enc losu res  

cc:  Ms. Kebba Buckley 



CONSULTING CIVIL ENGINEERS 

November 10, 1986 

Darrel E. Wood, P.E. 

Mr. Ed Del Duca 
Planning Di rec to r  
Town of G i l b e r t  
119 N. G i l b e r t  Road 
G i l b e r t ,  Arizona 85234 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Mr. Del Duca: 

Wood 6 Associates ,  Inc. has been contracted by the  Flood Control D i s t r i c t  
of Maricopa County t o  perform the Queen Creek Area Drainage Waster Study. 
One of our i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contac t ing  
a l l  agencies  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek s tudy  
a r e a  i s  approximately 171 square miles  i n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Waricopa County and P ina l  County. The study area  i s  loca t ed  nor th  of the  
G i l a  River Indian  Reservation, south of Ray Road, e a s t  of t he  Roosevelt  
Water Conservation D i s t r i c t  Canal and west of the Cen t r a l  Arizona P r o j e c t  
Canal (see a t t ached  exhi  b i  t ) . 
In our  e f f o r t s  t o  coordinate  with your agency we r e s p e c t f u l l y  reques t  t h e  
fol lowing information: 

o E x i s t i n g  and proposed c i t y  l i m i t s  f o r  t h e  Town of 
G i lbe r t .  

o Ex i s t i ng  and proposed land Use and zoning maps wi th in  
t h e  Queen Creek Area. 

o Ex i s t i ng  and proposed zoning ordinances f o r  t h e  Town of 
G i l b e r t .  

o Ex i s t i ng  and proposed s t r e e t s  and roadways. 

Should the re  be any o the r  information known t o  your agency which could have 
an impact on the  sur face  water hydrology and f loodpla in  hydraul ics  of the  
Queen Creek Area, we would be most apprec ia t ive  of receiving t h i s  
information by November 21, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  request .  

Very t r u l y  yours, 

WOOD 6 ASSOCIATES, INC.  r n d  
Darrel  E. Wood, P.E. 
Pres ident  

'enclosures  

cc :  Ms. Kebba Buckley 

~ i n c  k 1 - d ~  n n * ~  -.---A c ' . . : r ,  ian Oh,,,;, A.:-,-- arnre n ~ - -  - #-fin\ nr7 * r ~ n  
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November 10, 1986 

Darrel E. Wood, P.E 

Mr. Fred Koory, Jr.  
Chai m a n  
Maricopa Associat ion of Governments 
T ranspor t a t ion  and Planning Office 
1820 West Washington S t r e e t  
Phoenix, Arizona 85007 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Mr. Koory: 

Wood & Associa tes ,  Inc. has  been contracted by the Flood Control 
D i s t r i c t  of Maricopa County t o  perform the Queen Creek Area 
Drainage Plaster Study. One of our i n i t i a l  t a sks  i s  t o  assemble 
a l l  p e r t i n e n t  d a t a  by contac t ing  a l l  agencies of j u r i s d i c t i o n  
w i t h i n  t h e  watershed. The Queen Creek study a r e a  is  
approximately 171 square  miles  i n  s i z e  and s i t u a t e d  e n t i r e l y  
w i t h i n  Waricopa County and Pinal County. The s tudy a r e a  i s  
l o c a t e d  n o r t h  of t he  G i l a  River  Indian Reservation, south of Ray 
Road, e a s t  of the  Roosevel t  Water Conservation D i s t r i c t  Canal and 
west of t he  Cent ra l  Arizona Pro jec t  Canal (see a t tached  exh ib i t ) .  

I n  o u r  e f f o r t s  t o  coo rd ina t e  with your agency we r e s p e c t f u l l y  
r e q u e s t  the  fol lowing information: 

o The Transpor ta t ion  Improvement Program which has 
r e c e n t l y  been approved. 

Should t h e r e  be any o t h e r  information known t o  your agency which 
could  have an  impact on the surface water hydrology and 
f l o o d p l a i n  hydraul ics  of t h e  Queen Creek Area, we would be most 
a p p r e c i a t i v e  of r ece iv ing  t h i s  information by November 21, 1986. 
Thank you f o r  your time and a t ten t ion  i n  respondi ng t o  t h i s  
r eques t .  

Very t ru ly  yours, 

WOOD 6 ASSOCIATE INC. md 
Darrel E. Wood, P.E. 
President 

LMT/lm 

enc losu res  

cc :  Ms. Kebba Buckley 
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November 3, 1986 

Wr. Wayne Balmer, AICP 
Planning Di rec to r  
C i t y  of Mesa 
Planning 6 Community Development 
55 North Center S t r e e t  
Mesa, Arizona 85201 

Re: Queen Creek Area D.W.S. 
WA Job No. 86328 

Dear Mr. Balmer: 

A s  expla ined  i n  a letter t o  your o f f i ce  dated September 18, 1986, 
Wood & Associa tes ,  Inc. has  been contracted by the Flood Control 
D i s t r i c t  of Haricopa County t o  perform the  Queen Creek Area 
Drainage Master Study. We bel ieve tha t  our  o f f i c e  i s  very near 
t o  c o l l e c t i n g  a l l  p e r t i n e n t  da t a  from a l l  j u r i s d i c t i o n a l  agencies  
w i t h i n  t h e  Queen Creek Area. Rowever, ue have n o t  received any 
t e sponse  from you o f f i c e .  I n  our  e f f o r t s  t o  coord ina te  with pour 
agency, we r e s p e c t f u l l y  r eques t  the following information: 

o City  of Mesa e x i s t i n g  and proposed c i t y  limits. 
o City  of Mesa e x i s t i n g  and proposed rights-of-way. 
o Ci ty  of Mesa e x i s t i n g  and projected land u s e  and 

zoning maps. 

If t h i s  information i s  no t  ava i l ab l e  or does n o t  e x i s t ,  ue would 
l i k e  t o  a s k  t h a t  you respond i n  writing t o  our  o f f i c e  no l a t e r  
t han  November 1 4 ,  1986. Should you have any ques t ions  o r  
comments, p l ea se  f e e l  f r e e  t o  contact  our o f f i c e .  Thank you f o r  
your t ime and a t t e n t i o n  t o  t h i s  request. 

Very t ru ly  yours,  

WOOD & SSOCIATES, I N C .  

D ~ Q  
Darrel E. Wood, P.E. 
President 

DEU/lm 

enc losu re  

cc :  Ms. Kebba Buckley 

DPrrel E. Wood, P.E. 
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November 3, 1986 

U r .  P h i l  C. Hogue 
Floodplain Administrator 
P ina l  County Planning & Zoning Department 
P.O. Box D 
Florence,  Arizona 85232 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Wr, Rogue: 

A s  explained i n  a l e t t e r  t o  your of f ice  dated September 18, 1986, 
Wood & Associates,  Inc. has been contracted by the Flood Control 
District of Maricopa County t o  perform the Queen Creek Area 
Drainage Waster Study. We believe tha t  our o f f i c e  i s  very near 
t o  c o l l e c t i n g  a l l  pe r t inen t  data from a l l  ju r i sd ic t iona l  agencies 
wi th in  the  Queen Creek Area. However, we have not  received any 
response from you o f f i ce .  I n  our e f f o r t s  t o  coordinate with your 
agency, we respec t f u l l y  request  the f ollouing informa t ion:  

o Exis t ing  and proposed zoning and land use maps, 
o P ina l  County f loodplain del ineat ions within the  

Queen Creek Area. 
o P ina l  County s t ruc tu res  which have an impact on 

the  surface  water hydrology and f loodpla in  
hydraul ics  of the  Queen Creek Area. 

If t h i s  information i s  no t  avai lable  or  does not  e x i s t ,  we would 
l i k e  t o  ask  t h a t  you respond i n  writing t o  our o f f i c e  no l a t e r  
than November 14, 1986. Should you have any quest ions o r  
comments, please f e e l  f r e e  t o  contact our of f ice .  Thank you f o r  
your time and a t t e n t i o n  t o  t h i s  request. 

Very truly yours, 

MbOD & ASSOCIATES. INC. \m - 
Darrel E. Wood, P.E. 
President 

DEW / l m  

enc losure  

cc:  U s .  Kebba Buckley 

Darrel E. Wood, P.E 



WOOD # ASSOCIATES. TNC. - 

Darrel E. Wood. P.E. 

October 21, 1986 

Lt .  Col. James M. Owendoff 
82nd ABC/DE 
Williams A i r  Force Base, Arizona 85240 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Lt .  Col. James M. Owendoff: 

A s  explained i n  a l e t t e r  t o  your o f f i ce  dated September 18, 1986 (copy 
a t t a c h e d ) ,  Wood & Associa tes ,  Inc. has been cont rac ted  by the  Flood Control 
D i s t r i c t  of nar icopa  County t o  perform t h e  Queen Creek Area Drainage Master 
Study. We be l i eve  t h a t  our  o f f i c e  i s  very near  t o  c o l l e c t i n g  a l l  p e r t i n e n t  
d a t a  from a l l  agenc ie s  with ju r i sd i c t ion  wi th in  t h e  Queen Creek Area. 
However, we have n o t  received any response from your o f f i c e .  Therefore,  w e  
be l i eve  your agency has  no information which could have a n  impact on t h e  
su r f  a c e  water hydrology and f loodplain hydraul ics  of t h e  Queen Creek Area. 
We r e s p e c t f u l l y  r e q u e s t ,  f o r  our records,  a l e t t e r  from your agency s t a t i n g  
t h i s  t o  be t rue .  

We would be most a p p r e c i a t i v e  of receiving t h i s  l e t t e r  by November 14, 1986 
i f  poss ib l e .  Should you have any questions o r  comments, p l ea se  f e e l  f r e e  t o  
c o n t a c t  our  o f f i c e .  Thank you f o r  your time and a t t e n t i o n  t o  t h i s  request .  

Very t r u l y  pours, 

President 

enc losures  

cc:  Ms. Rebba Buckley 
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Darrel E. Wood. P.E 

October 21, 1986 

Mr. Herb Matt ingly 
S a l t  River  Valley Water Users Association 
1521 N. P r o j e c t  Drive 
Phoenix, Arizona 85001 

Re: Queen Creek Area D.N.S. 
WA Job No. 86328 

Dear U r .  Mattingly: 

As explained i n  a l e t t e r  t o  your o f f i ce  dated September 18, 1986 (copy 
a t t ached) ,  Wood & Associa tes ,  Inc. has been cont rac ted  by the  Flood Control 
D i s t r i c t  of Maricopa County t o  perform the Queen Creek Area Drainage Plaster 
Study. We be l i eve  t h a t  ou r  o f f i c e  i s  very near  t o  c o l l e c t i n g  a l l  pe r t i nen t  
da t a  from a l l  agencies  wi th  jur i sd ic t ion  within t h e  Queen Creek Area. 
However, we have n o t  rece ived  any response from your o f f i c e .  Therefore, we 
be l i eve  your agency bas  no information which could have a n  impact on t h e  
s u r f a c e  water  hydrology and f loodplain hydraulics of t h e  Queen Creek Area. 
We r e s p e c t f u l l y  reques t ,  f o r  our records, a l e t t e r  from your agency s t a t i n g  
t h i s  t o  be t rue .  

We would be most app rec i a t ive  of receiving t h i s  l e t t e r  by November 14,  1986 
i f  poss ib l e .  Should you have any questions o r  comments, p l ea se  f e e l  f r e e  t o  
c o n t a c t  our  o f f i c e .  Thank you f o r  your time and a t t e n t i o n  t o  t h i s  request .  

Very t ru ly  yours, 

WOO 6 ASSOCIATES, INC. 

tQL'i.!& 
Darrel E. wood' 
President  

DEW/lm 

enc losures  

cc: Hs. Kebba Buckley 
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October 21, 1986 Darrel E. Wood. P.E 

Mr. Wayne Balmer, AICP 
Planning Director  
Ci ty  of Mesa-Planning 6 Community Development 
P.O. Box D 
Florence, Arizona 85232 

Re: Queen Creek Area D.W.S. 
WA Job No. 86328 

Dear Mr. Balmer: 

A s  explained i n  a l e t t e r  t o  your o f f i ce  dated September 18, 1986 (copy 
a t t ached) ,  Wood ti Associates, Inc. has been contracted by the Flood Control 
District of Maricopa County t o  perform the Queen Creek Area Drainage Master 
Study. We bel ieve  t h a t  our o f f i ce  i s  very near t o  c o l l e c t i n g  a l l  pe r t inen t  
da ta  from a l l  agencies with jur isd ic t ion  within the  Queen Creek Area. 
However, we have not  received any response from your o f f i c e .  Therefore, we 
bel ieve  your agency has no information which could have an impact on t h e  
su r face  water hydrology and floodplain hydraulics of the  Queen Creek Area. 
We r e s p e c t f u l l y  request ,  f o r  our records, a l e t t e r  from your agency s t a t i n g  
t h i s  t o  be t rue .  

We would be most apprecia t ive  of receiving t h i s  l e t t e r  by November 14, 1986 
i f  poss ib le .  Should you have any questions or  comments, please f e e l  f r e e  t o  
con tac t  our o f f i ce .  Thank you f o r  your time and a t t e n t i o n  t o  t h i s  request. 

Vfiy t ru ly  yours, 

Darrel E. Wood t?g. 
President 

enclosures  

cc: Ws. Kebba Buckley 



Darrel E. Wood, P.E 

October 21, 1986 

H r .  Ted B a r r e t t  
Southern P a c i f i c  Transpor ta t ion  Company 
401 West Harr i son  
Phoenix, Arizona 85003 

Re: Queen Creek Area D.H.S. 
UA Job No. 86328 

Dear Mr. B a r r e t t :  

A s  exp la ined  i n  a l e t t e r  t o  your o f f i c e  dated September 18, 1986 (copy 
a t t a c h e d ) ,  wood & Associates ,  Inc. has been contracted by the Flood Control  
D i s t r i c t  of Maricopa County t o  perform the  Queen Creek Area Drainage Waster 
Study. We be l i eve  t h a t  our  o f f i c e  is  very near t o  c o l l e c t i n g  a l l  p e r t i n e n t  
d a t a  from a l l  agencies  with ju r i sd i c t ion  within t h e  Queen Creek Area. 
However, w e  have n o t  received any response from your o f f i c e .  Therefore, we 
b e l i e v e  your  agency has no information which could have a n  impact on t h e  
s u r f a c e  water  hydrology and f loodplain hydraul ics  of t he  Queen Creek Area. 
We r e s p e c t f u l l y  reques t ,  f o r  our  records,  a l e t t e r  from your agency s t a t i n g  
t h i s  t o  be t r u e .  

We would be most app rec i a t ive  of receiving t h i s  l e t t e r  by November 14, 1986 
i f  p o s s i b l e .  Should you have any questions o r  comments, please f e e l  f r e e  t o  
c o n t a c t  ou r  o f f i c e .  Thank you f o r  your time and a t t e n t i o n  t o  t h i s  request .  

Very t r u l y  yours, 

WOm ASSOCIATES, INC. 

M u  
Darrel E. Wood 
President 

DEW/lm 

e n c l o s u r e s  

cc:  Ms. Kebba Buckley 
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October 21, 1986 
Darrel E. Wood. P.E. 

Mr. J o e  Nickus 
Roosevel t Water Conservation D i s t r i c t  
P.O. Box 168 
Eighley, Arizona 85236 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Mr. Nickus: ' 

A s  expla ined  i n  a l e t t e r  t o  your o f f i ce  dated September 18, 1986 (copy 
a t t a c h e d ) ,  Wood 6 Associa tes ,  Inc. has been con t r ac t ed  by the Flood Control 
D i s t r i c t  of nar icopa  County t o  perform the  Queen Creek Area Drainage Has ter 
Study. We b e l i e v e  t h a t  our  o f f i c e  i s  very near  t o  c o l l e c t i n g  a l l  pe r t i nen t  
d a t a  from a l l  agenc ie s  w i th  jur i sd ic t ion  wi th in  t h e  Queen Creek Area. 
However, we have n o t  rece ived  any response from your o f f i c e .  Therefore, we 
b e l i e v e  your agency has no information which could have a n  impact on t h e  
s u r f a c e  water  hydrology and floodplain hydraul ics  of t h e  Queen Creek Area. 
We r e s p e c t f u l l y  r e q u e s t ,  f o r  our records, a l e t t e r  from your agency s t a t i n g  
t h i s  t o  be t rue .  % 

We would be most a p p r e c i a t i v e  of receiving t h i s  l e t t e r  by November 14,  1986 
i f  pos s ib l e .  Should you have any questions o r  comments, p l ea se  f e e l  f r e e  t o  
c o n t a c t  ou r  o f f i c e .  Thank you f o r  your time and a t t e n t i o n  t o  t h i s  request.  

Very t ru ly  yours, NDEs, I N C .  

President 

DEW/lm 

enc losu res  

cc: Ms. Kebba Buckley 
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October 20, 1986 

H r .  Don E. HcDaniel, Jr. 
tlaricopa County, Arizona 
111 South Third Avenue 
Phoenix, Arizona 85003 

Re: Queen Creek Area D.W.S. 
UA Job No. 86328 

Dear M r .  McDaniel: 

Wood & Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Waricopa County t o  perform the  Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a s k s  i s  t o  assemble a l l  per t inent  da t a  by contac t ing  a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Haricopa County and P i n a l  County. The study a rea  i s  loca t ed  nor th  of t he  
Gi l a  R ive r  Indian  Reservat ion,  south of Ray Road, e a s t  of the  Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of t he  Cent ra l  Arizona P r o j e c t  
Canal ( s e e  a t t ached  e x h i b i t )  . 
I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t h e  
fo l lowing  information: 

o Major and proposed s t r e e t s .  
o Current  zoning d i s t r i c t  and government owned land.  
o Pro jec ted  l and  use  f o r  the year 2000. 

To d a t e ,  we have a l r e a d y  co l lec ted  the following information from your 
agency: 

o Composite f u  t o r e  Land Use Plan dated 1983. 
o S o i l  a s s o c i a t i o n s  dated 1977. 
o Generalized Land Use Plan dated 1982. 

Should t h e r e  be any o t h e r  information known t o  your agency which could have 
an Impact on the  su r f ace  water hydrology and f loodp la in  hydraul ics  of t h e  
Queen Creek Area, we would be most apprec ia t ive  of receiving t h i s  
i n fo rma t ion  by November 14, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  reques t .  

Darrel E. Wood, P.E. 

Pres i  dent 

enc losu re  
cc: MS. Kebba Buckley 
J _ h l , d ~  - a *CJn - Dl ' ocn-c DL...-.. term, C ~ F -  n r  a n  



4 ASSOCfATES , I N C .  
CONSULTING CIVIL ENGINEERS 

Darrel E. Wood. P.E. 

October 20, 1986 

Hr .  William C. Jenkins,  P.E. 
Arizona Department of Water Resources 
99 Eas t  Vi rg in ia  
Phoenix, Arizona 85004 

Re: Queen Creek Area D.M. S. 
WA Job No. 86328 

Dear H r .  Jenkins:  

Wood & Associates ,  Inc. has been contracted by the Flood Control  D i s t r i c t  of 
Waricopa County t o  perform t h e  Queen Creek Area Drainage Master Study. One 
of our  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agencies  of j u r i s d i c t i o n  wi th in  the  watershed. The Queen Creek study a rea  
i s  approximately 171  square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P i n a l  County. The study a rea  i s  l o c a t e d  north of the 
Gi l a  River Indian Reservat ion,  south of Ray Road, e a s t  of the  Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of t he  Cen t r a l  Arizona P r o j e c t  
Canal ( see  a t tached  e x h i b i t ) .  

I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t he  
fol lowing information: 

o Any f lood c o n t r o l  s t ruc tu re s  a f f ec t ing  the  Queen Creek Area. 
o Any hydrologic  s t u d i e s  performed within the  Queen Creek Area. 

Should the re  be any o the r  information known t o  your agency which could have 
an  impact on the  s u r f a c e  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
information by November 14, 1986. Thank you f o r  your t ime and a t t en t ion  I n  
responding t o  t h i s  reques t .  

Very t ruly yours, 

Darrel E. Wood, P.E. 
President 

enc losu re  

cc: HB. Rebba Buckley 

A*...-.. .. - - .  - .. -, . . . - 



/ ASSOCIATES, I N C .  - 
CONSULTING CIVIL ENGINEERS 

October 14,  1986 

Oarre1 E. Wood, P.E. 

Hr. Ralph H. Arrington 
S t a t e  Conservation Engineer 
United S t a t e s  Department of Agriculture 
S o i l  Conservation Serv ice  
201 E a s t  Ind ianola ,  S u i t e  200 
Phoenix, Arizona 85012 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear H r .  Arr ington:  

A s  expla ined  i n  a telephone conversation of ~c tobe r " . ,  1986, the 
scope of s e r v i c e s  t o  be performed by Wood 5 Associates,  Inc. f o r  
the  Flood Control  D i s t r i c t  of Haricopa County's Queen Creek Area 
D.M.S. s t a t e s :  

"The C.A.P. alignment serves a s  the e a s t  upstream 
boundary. Agencies w i l l  fu rn ish  compatible hydrographs 
f o r  u s e  i n  t he  HEC-1 computer model, f o r  the  C.A.P. 
overchutes ,  Vineyard and Rittenhouse s t r u c t u r e s  and t h e  
Powerl ine Floodway, etc." 

I n  c o l l e c t i o n  of a l l  p e r t i n e n t  da ta ,  we bel ieve a t  t h i s  time, 
t h a t  t h e  o n l y  100-year compatible hydrograph a v a i l a b l e  i s  the 
Queen Creek Flood Detention Dike which i s  a l s o  r e f e r r ed  t o  as the 
Sonoqui Dike designed by t h e  U.S. Bureau of Reclamation. 

I t  i s  ou r  understanding t h a t  compatible hydrographs a r e  not 
a v a i l a b l e  f o r  the  remaining C.A.P. overchutes within the  Queen 
Creek Area D.M.S. nor t h e  S.C.S. s t ruc tures  mentioned i n  the 
scope of s e r v i c e s .  Therefore,  i f  possible,  we would apprec i a t e  a 
l e t t e r  from your o f f i c e  ve r i fy ing  t h i s  t o  be true. This  w i l l  
enable  u s  t o  e s t a b l i s h  o the r  methods fo r  computer modeling of the 
watershed. 

A t  t h i s  t ime,  I would l i k e  t o  express our s incere  g r a t i t u d e  fo r  
your a s s i s t a n c e  i n  c o l l e c t i o n  of any pert inent  da ta  and ask  tha t  
you f e e l  f r e e  t o  c a l l ,  should you have any quest ions o r  comments. 

Very t ru ly  yours, 

W J & ~ ~ C $  INC.  

Dar e l  E. Wood, P.E. 
President 

DEW/lm 

cc: Ms. Kebba Buckley 



/T/7m\ W O O D  - # ASSOCfATES, I N C .  - 
u o u  CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. Wood. P.E. 

( t t .  Col James M. Owendof f  
82nd ABG/DE 

I Williams A.F.B., Arizona 85240 

Re: Queen Creek Area D.M. S. 

Dear Mr. Owendof f :  

UA Job No. 86328 

Wood & Associa tes ,  Inc. has  been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of our  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P ina l  County. The study a r e a  i s  loca t ed  nor th  of the 
Gi l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of t he  Cent ra l  Arizona P ro jec t  
Canal ( see  a t t ached  e x h i b i t ) .  

I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  the 
fo l lowing  information:  

o As-built  p lans  of grading and drainage des ign  f o r  Williams 
A i r  Force Base. 

0 S t a t u s  of new drainage study f o r  Williams A i r  Force Base and 
r e p o r t  i f  ava i l ab l e .  

o Benchmark and da tum. 

Should t h e r e  be any o the r  information known t o  your agency which could bave 
a n  Impact on the sur face  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
information '  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  reques t .  

Very t ru ly  yours, 

WOOD 6 ASSOCIATES, INC.  
/-l 

President 

enc losu re  

cc :  Ms. Theresa Dominques 

4105 North 20th Street, Suite 130 Phoeni~~Arizona 85016 . Phone (602) 957-3149 
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L/OU CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. Wood, P.E. 

( Mr. Grand Ward 
Roosevel t Water Conservation D i s t r i c t  
P.O. Box 168 1 Higley,  Arizona 85236 

Re: Queen Creek Area D.U.S. 
WA Job  No. 86328 

Dear Mr. Ward: 

1 Wood 6 Associa tes ,  Inc. has been contracted by the Flood Control District of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a sks  i s  t o  assemble a l l  pe r t i nen t  da t a  by contac t ing  a l l  
a g e n c i e s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  w i t h i n  
Maricopa County and P ina l  County. The study area  i s  loca t ed  north of t he  

( G i l a  R ive r  Indian Reservation, south of Rag Road, e a s t  of the Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of the Cent ra l  Arizona P r o j e c t  
Canal ( s e e  a t tached  e x h i b i t ) .  

1 I n  o u r  e f f o r t s  t o  coordinate  with your agency we r e s p e c t f u l l y  reques t  t he  
fo l lowing  information: 

o As-built  plan and p r o f i l e  drawings of the Roosevelt  Water 
Conservation D i s t r i c t  Canal within the Queen Creek area.  

B 
o Any proposed i r r i g a t i o n  f a c i l i t i e s  within the  Queen Creek 

a rea .  
o Benchmark and datum. 

Should t h e r e  be any o ther  information known t o  your agency which could have 1 a n  Impact on the sur face  water hydrology and f loodpla in  hydraul ics  of the 
Queen Creek Area, we would be most apprec ia t ive  of receiving t h i s  

I i n fo rma t ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding  t o  t h i s  request .  

Very t ru ly  yours,  

WOOD,<ASSOCIATES, INC.  

Darrel E. Wood, P.E. 
President  

DEW/lm 

e n c l o s u r e  

cc :  Ms. Theresa Dorninques 



# ASSOCIATES , I N C .  - 
CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. Wood. P.E. 

Mr. Herb Matt ingly 
S a l t  River  Valley Water Users Association 
1521 North P r o j e c t  Drive 
Phoenix, Arizona 85001 

Re : Queen Creek Area D .M. S . 
WA Job No. 86328 

Dear Mr. Mattingly: 

Wood 6 Assoc ia tes ,  Inc,  has been contracted by the  Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of ou r  i n i t i a l  t a s k s  i s  t o  assemble a l l  p e r t i n e n t  d a t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P i n a l  County. The study a r e a  i s  loca ted  north of the  
G i l a  River  Indian  Reservat ion,  south of Ray Road, e a s t  of the Roosevelt  
Water Conservat ion D i s t r i c t  Canal, and west of t h e  Cen t r a l  Arizona P r o j e c t  
Canal ( s ee  a t t a c h e d  e x h i b i t ) .  

I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t he  
fo l lowing  information:  

o As-bui l t  p lan  and p r o f i l e  drawings of i r r i g a t i o n  f a c i l i t i e s  
w i t h i n  the  Queen Creek area.  

o Any proposed i r r i g a t i o n  f a c i l i t i e s  w i th in  the  Queen Creek 
a r e a .  

o Benchmark and datum. 

Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact on the  su r f ace  water hydrology and f l o o d p l a i n  hydraulics of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your time and a t t en t ion  i n  
responding t o  t h i s  reques t .  

Very t ru ly  pours, 

WOOD i ASSOCIATES, INC.  

@ 2 ~ n a  
Darrel E. Wood. P.E. 
President 

enc losu re  

cc: Ns. Theresa Dominques 



U/UU CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. Wood, P.E. 

Mr. Wayne Balmer, AICP 
Planning Di rec to r  
C i t y  of Mesa-Planning & Community Dev. 
55 North Center S t r e e t  
Mesa, Arizona 85201 

Re: Queen Creek Area D.M.S. 
UA Job No. 86328 

Dear Mr. Balmer: 

Wood 6 Assoc ia tes ,  Inc. has been contracted by the Flood Control  D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of ou r  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles i n  6 ize  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P ina l  County. The 6tudy a rea  i s  l o c a t e d  north of the 
G i l a  River  Indian  Reservation, south of Ray Road, e a s t  of the Roosevelt 
Water Conservat ion D i s t r i c t  Canal, and west of the  Cen t r a l  Arizona P r o j e c t  
Canal ( s ee  a t t a c h e d  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coordinate  with your agency we r e s p e c t f u l l y  request  t he  
fo l lowing  information:  

o E x i s t i n g  zoning and land use maps. 
o Proposed zonfng and land use maps. 

Should t h e r e  be any o ther  information known t o  your agency which could have 
a n  impact on the  sur face  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your t ime,and a t t e n t i o n  i n  
responding t o  t h i s  request .  

Very t ru ly  yours, 

uDJszs, INC. 

~ a c r e l  E. Wood, P.E. 
President 

enc losu re  

c c :  Ms. Theresa Dominques 



September 18, 1986 

Darrel E. wood, P.E. 

( H r .  P h i l  C. Rogue 
P i n a l  county-pianniag & Zoning Department 

I P.O. Box D 
Florence,  Arizona 85232 

Re: Queen Creek Area D.H.S. 
WA Job No. 86328 

Dear Mr. Houne: - 
1 Wood & Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 

nar icopa  County t o  perform the Queen Creek Area Drainage Master Study. One 

I of our  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  within 
Haricopa County and P i n a l  County. The study area  i s  loca t ed  north of the 

( Gila  River  Indian  Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of the Cen t r a l  Arizona P ro jec t  
Canal ( s ee  a t t ached  e x h i b i t ) .  

( I n  o u r  e f f o r t s  t o  coordina t e  with your agency we r e s p e c t f u l l y  request  the 
fo l lowing  information:  

o Ex i s t i ng  zoning and land use maps. 
o Proposed zoning and land use maps. 

Should t h e r e  be any o t h e r  information known t o  your agency which could have I an impact on the  ~ u r f a c e  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  1 responding t o  t h i s  reques t .  

Very t ru ly  yours, 

WOOD d ASSOCIAT , INC.  

Dd 
~ i r r e l  E. Wood, P.E. 
President 

enc losu re  

Cc: Ms. Theresa Dominques 



cc :  Ms. Kebba Buckley 

WOOD - ASSOCIATES, I N C .  - 
((///jou CONSULTING CIVIL ENGINEERS 

October 14, 1986 

Oarrel E. Wood, P.E 

Mr. Lowell Heaton 
United S t a t e s  Department of the  I n t e r i o r  
Bureau of Reclamation 
23636 North 7th S t r e e t  
Phoenix, Arizona 85024 

Re: Queen Creek Area D.W.S. 
WA Job No. 86328 

Dear U r .  Beaton: 

A s  expla ined  i n  a telephone conversation of October 8, 1986, the  
scope of s e r v i c e s  t o  be performed by Wood & Associates ,  l ac .  f o r  
t h e  Flood Control D i s t r i c t  of Haricopa County's Queen Creek Area 
D.U.S. s t a t e s :  

"The C.A.P. alignment serves a s  t he  e a s t  upstream 
boundary. Agencies w i l l  fu rn ish  compatible hydrographs 
f o r  u se  i n  t h e  HEC-1 computer model, f o r  t h e  C.A.P. 
overchu tes, Vineyard and Rittenhouse s t r u c t u r e s  and t h e  
Powerline Floodway, etc." 

I n  c o l l e c t i o n  of a l l  p e r t i n e n t  data ,  we be l ieve  a t  t h i s  time, 
t h a t  t he  only  100-year compatible hydrograph a v a i l a b l e  was 
provided by you on t h e  Queen Creek Flood Detention Dike, which i s  
a l s o  r e f e r r e d  t o  as the  Sonoqui Dike. 

I t  i s  our  understanding t h a t  compatible hydrographs a r e  not  
a v a i l a b l e  f o r  t he  remaining C.A.P. overchutes w i th in  the  Queen 
Creek Area D.H.S. nor t h e  S.C.S. s t ruc tu re s  mentioned i n  the  

*- 
scope of s e rv i ces .  Therefore,  i f  possible,  we would apprec i a t e  a . 

l e t t e r  from your o f f i c e  documenting t h i s  t o  be t rue .  This  w i l l  
e n a b l e  u s  t o  e s t a b l i s h  o the r  methods f o r  computer modeling of the 
watershed.  

A t  t h i s  t ime, I would l i k e  t o  express our s ince re  g r a t i t u d e  f o r  . 

your a s s i s t a n c e  i n  c o l l e c t i o n  of any per t inent  d a t a  and a sk  t h a t  
you f e e l  f r e e  t o  c a l l ,  should you have any quest ions o r  comments. 

Very t ru ly  yours, W B ~ ~ C N C .  
D re1  E. Wood, P.E. 
President 



/ ASSOCIATES, I N C .  - 
CONSULTING CIVIL ENGINEERS 

September 17, 1986 

Darrel E. Wood, P.E 
Mr. Lowell Heaton 
United S t a t e  Department of the In t e r io r  
Bureau of Reclamation 
23636 North 7 th  S t r e e t  
Phoenix, Arizona 85024 

Re : Queen Creek Area D.M. S. 
WA Job No. 86328 

Dear Mr. Heaton: 

Wood C Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Haster  Study. One 
of o u r  i n i t i a l  t a sks  i s  t o  assemble a l l  per t inent  d a t a  by contact ing a l l  
a g e n c i e s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Maricopa County and P ina l  County. The study a rea  i s  loca t ed  north of the  
G i l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of the Cen t r a l  Arizona P r o j e c t  
Canal ( s e e  a t t ached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request t h e  
f o l l o w i n g  information: 

o Cent ra l  Arizona P ro jec t ,  Sa l t -Gi la  Aqueduct, Reach 2,  Plan 
and P r o f i l e  and overchute de t a i l s .  

o Cent ra l  Arizona Pro jec t ,  Salt-Gila Aqueduct, Reach 3, Plan 
and P r o f i l e  and overchute de t a i l s .  

o Review of Spec i f i ca t ions ,  Design Data f o r  Reach 2 ,  Salt-Gila 
Aqueduct, Cent ra l  Arizona Project.  

o Review of Spec i f i ca t ions ,  Design Data f o r  Reach 3, Salt-Gila 
Aqueduct, Cent ra l  Arizona Project.  

o Any drainage s t u d i e s  which have been completed within the 
Queen Creek a rea .  

Should t h e r e  be any o ther  information known t o  your agency which could have 
a n  impact  on the sur face  water hydrology and f loodp la in  hydraulics of the  
Queen Creek Area, we would be most apprec ia t ive  of receiving t h i s  
i n fo rma t ion  by October 17, 1986. Thank you f o r  your time and a t t en t ion  i n  
responding  t o  t h i s  request .  

Very t ru ly  yours, 

President 

DEW/lm 
e n c l o s u r e  

cc :  Ms. Theresa Dominques 



f ASSOCIATES, I N C .  - 
CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. Wood, P.E. 

Mr. Ted B a r r e t t  
Southern P a c i f i c  Transpor ta t ion  Company 
401 West Harr i son  
Phoenix, Arizona 85003 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear H r .  B a r r e t t :  

Wood 6 Associa tes ,  Inc. has been contracted by the Flood Control District of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  da t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Mari copa County and P i n a l  County. The study a rea  i s  loca t ed  north of the  
Gi l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of the  Cent ra l  Arizona P r o j e c t  
Canal ( s ee  a t t ached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t he  
fo l lowing  information: 

o  Any e x i s t i n g  and proposed r a i l road  f a c i l i t i e s  within the 
Queen Creek a rea .  

o  Drainage s t u d i e s  performed f o r  the  Southern P a c i f i c  Railroad 
wi th in  the Queen Creek area.  

0 Major benchmark and datum. 

Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact  on the sur face  water hydrology and f loodp la in  hydraulics of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
i n fo rma t ion  by October 17, 1986. Thank you f o r  your time and a t t en t ion  i n  
responding t o  t h i s  reques t .  

Very t ru ly  yours, 

WOOD C ASSOCIATES. INC. 

kxL-ui0 
Darrel E. Wood, P.E. 
President 

D E U / l m  

e n c l o s u r e  

cc:  Ms. Theresa Dominques 



# ASSOC/ATES, I N C .  - 
CONSULTING ClVlL ENGINEERS 

September 18, 1986 

Darrel E. Wood. P.E. 

H r .  Harry Kent 
Ci ty  Engineer 
Ci ty  of Wesa Engineering Department 
55 North Center S t r e e t  
Hesa, Arizona 85201 

Re: Queen Creek Area D.W.S. 
VA Job No. 86328 

Dear H r .  Kent: 

Wood 6 Assoc ia tes ,  Inc. has  been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Qoeen Creek Area Drainage Master Study. One 
of our  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agencies  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P i n a l  County. The study a r e a  i s  l o c a t e d  north of the 
Gi l a  River  Indian  Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of t he  C e n t r a l  Arizona P ro jec t  
Canal ( s e e  a t t a c h e d  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t he  
fo l lowing  information: 

o Ex i s t i ng  water and sewer f a c i l i t i e s  within t h e  Queen Creek 
a r e a .  

o Planned water and sewer f a c i l i t i e s  wi th in  t h e  Queen Creek 
a r e a .  

o E x i s t i n g  and planned s t r e e t s  and roadways. Alignments 6 
rights-of-way wi th in  the Qoeen Creek area.  

o Drainage s t u d i e s  which a f f e c t  the Queen Creek a r e a .  
o Drainage s t r u c t u r e s  and storm sewers wi th in  t h e  Queen Creek 

a r e a .  

Should t h e r e  be any o the r  information known t o  your agency which could have 
an  impact on the su r f ace  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your t ime and a t t en t ion  i n  
responding t o  t h i s  reques t .  

Very t ru ly  yours, 
w ~ ~ s ,  INC. 

Darrel E. Wood, P.E. 
President 

enc losure  
CC: Ms. Theresa Dominques 

dln5 Nnrth mih Ctrool Claitn l?n . Phrrpnir Aripnna R m l C  - Dhnno I M P \  Q 2 7 - Q l A 0  



September 18, 1986 
Darrel E. Wood, P.E 

H r .  Dean G r i f f e t h  
Queen Creek I r r i g a t i o n  D i s t r i c t  
P.O. Box 690 
Queen Creek, Arizona 85242 

Re: Queen Creek Area D.M. S. 
UA Job No. 86328 

Dear Mr. Gr i f f e th :  

Wood & Associates ,  Inc. has  been contracted by the Flood Control D i s t r i c t  of 
Waricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of our  i n i t i a l  t a s k s  i s  t o  assemble a l l  per t inent  d a t a  by contac t ing  a l l  
agenc ie s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a rea  
i s  approximately 171 square miles  i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Waricopa County and P i n a l  County. The study a rea  i s  loca t ed  nor th  of the 
Gi l a  River Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of the Cen t r a l  Arizona P r o j e c t  
Canal ( see  a t tached  e x h i b i t ) .  

I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  the  
fo l lowing  information: 

o Any e x i s t i n g  and proposed i r r i g a t i o n  f a c i l i t i e s  wi th in  the  
Queen Creek a rea .  

Should there  be any o the r  information known t o  your agency which could have 
an  Impact on the  su r f ace  water hydrology and f l o o d p l a i n  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of rece iv ing  t h i s  
in format ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  reques t .  

Very t ru ly  yours, Diq, I N C .  

Darrel E. Wood, P.E. 
President  

DEV/lrn 

enc losu re  

cc:  Ms. Theresa Dominques 

4105 North M t h  Streel. Suite 130 . Phoenix Arizona BSnlfi - Phnn~ fM13\ Or;7,'4lAQ 



# ASSOCIA TES , I N  - C. 
CONSULTING CIVIL ENGINEERS 

September 18, 1986 
Darrel E. Wood, P.E 

II 
M r .  Robert Es terbrooks 
County Engineer 
Maricopa County Highway Department 
3315 Yest Durango S t r e e t  
Phoenix. Arizona 85009 

Re: Queen Creek Area D.M. S. 
WA Job No. 86328 

J Dear Mr. Esterbrooks: 

Wood 6 Assoc ia tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of our  i n i t i a l  t a sks  Is t o  assemble a l l  per t inent  d a t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles  i n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Maricopa County and P ina l  County. The study a rea  i s  loca t ed  north of the 
G i l a  River  Indian Reservation, south of Ray Road, e a s t  of the Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of the  Cen t r a l  Arizona P r o j e c t  
Canal ( see  a t tached  exhi  b i  t) . 
I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t h e  
fo l lowing  information: 

o Ex i s t i ng  and planned s t r e e t s  & roadway al ignments  and 
r ights-of  -way. 

o Major benchmark and datum. 
o As-built  plans of drainage s t ruc tu re s  w i th in  the  Queen Creek 

a rea .  

Should the re  be any o ther  information known t o  your agency which could have 
a n  Impact on the sur face  water hydrology end f loodp la in  hydraul ics  of the  
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your t ime and a t t e n t i o n  i n  
responding t o  t h i s  request .  

Very t ru ly  yours, 

~ a r ' i e l  E. Wood, P.E. 
President  

enc losu re  

cc :  Ms. Theresa Dominques 



# ASSOCIATES, I N C .  - 
CONSULTING CIVIL ENGINEERS 

September 18, 1986 
Darrel E. Wood, P.E. 

Mr. Char l e s  B. Minter 
County Engineer 
P i n a l  County Engineering Department 
P.O. Box 727 
F lorence ,  Arizona 85232 

Re: Queen Creek Area D.M.S. 
WA t86328 

Dear Mr. Hinter :  

Wood & Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a sks  i s  t o  assemble a l l  pe r t i nen t  da t e  by contact ing a l l  
a g e n c i e s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek s tudy a r e a  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Maricopa County and P ina l  County. The study a rea  i s  loca t ed  n o r t h o f  t he  
G i l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of the Cent ra l  Arizona P r o j e c t  
Canal ( s ee  a t t ached  e x h i b i t  ). 

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t he  
fo l lowing  information: 

o Ex i s t i ng  roadway alignments and rights-of-way. 
o Proposed roadway alignments and rights-of-way. 
o Benchmark and datums. 
o D e t a i l s  of e x i s t i n g  and proposed drainage s t r u c t u r e s .  
o Drainage s t u d i e s  which a f f e c t  the Queen Creek a rea .  
o Exi s t ing  and proposed water and sewer f a c i l i t i e s .  
0 Storm sewers. 

Should t h e r e  be any o ther  information known t o  your agency which could have 
a n  impact  on the sur face  water hydrology and f loodp la in  hydraul ics  of the  
Queen Creek Area, ve would be most app rec i a t ive  of receiving t h i s  
i n fo rma t ion  by October 1 7 ,  1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding  t o  t h i s  request .  

Very t ru ly  yours, 

President  

e n c l o s u r e  

Cc: Ms. Theresa Dominques 
. - 



WOOD / ASSOC/ATES, I N C .  - 
CONSULTING CIVIL ENGINEERS m - 

September 18, 1986 
Darrel E. Wood, P.E. 

4 I r .  Ralph I. Arrington 

S 
S t a t e  Conservation Engineer 
United S t a t e s  Department of Agriculture 
S o i l  Conservation Service 
201 E a s t  Indianola 

I S u i t e  200 
Phoenix, Arizona 85012 

Re: Queen Creek Area D.I.S. 
UA Job No. 86328 

Dear Mr. Arrinnton: - 

I Wood 5 Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
a g e n c i e s  of j u r i s d i c t i o n  within the watershed. The Queen Creek study a rea  I i s  approximately I71 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  within 
I a r i c o p a  County and P i n a l  County. The study a rea  i s  l o c a t e d  north of the 
Gi l a  R ive r  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservat ion D i s t r i c t  Canal, and west of the C e n t r a l  Arizona P ro jec t  
Canal ( s e e  a t t ached  e x h i b i t ) .  A - 

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  the  
fo l lowing  information: 

o As-bui l t  i n f  orrna t ion  regarding drainage s t r u c t u r e s  i.e. 
Power Line Dike, Vineyard Road Dike, Ri t tenhouse Dike, 

I 
Roosevel t  Water Conservation D i s t r i c t  (R.W.C.D. ) Floodway. 

o Benchmark and datum. 
o S o i l  surveys which a re  relevant t o  the  area.  
o ky drainage s t u d i e s  which a re  wi th in  the Queen Creek area. 

1 Should t h e r e  be any o the r  information known t o  your agency which could have 
an  impact  on the su r f ace  water hydrology and f loodp la in  hydrauli  c s  of the 

fl Queen Creek Area, we would be most apprec ia t ive  of  receiving t h i s  
i n fo rma t ion  by October 17,  1986. Thank you f o r  your t ime and a t t en t ion  i n  
responding t o  t h i s  request .  

Very t ru ly  yours,  
WOOD & ASSOCIATES, INC.  

Darrel E. Wood, P.E. 
President 

DEU/lm 

e n c l o s u r e  
Cc: Ms. Theresa Domlnques 

A I n C  kl-dr, PI,,,& C .  , ;bh I.V) . D h ~ n i w  A r i ~ n n s  QCAqC DCLA-A ten-% nc7_??ao 



ffff;/m WOOD / ASSOCIATES, I N C .  - 

September 18, 1986 

Darrel E. Wood. P.E. 

I Mr. Rein Von Kampen 
S a l t  River  P r o j e c t  

S 1910 E a s t  Hampton Avenue 
Mesa, Arizona 85204 

Dear Mr. Von Kampen: 

Re: Queen Creek Area D.M. S. 
UA Job No. 86328 

g Wood 6 Associates ,  Inc. has  been contracted by the Flood Control D i s t r i c t  of 
Haricopa County t o  perform t h e  Queen Creek Area Drainage Master Study. One 
of ou r  i n i t i a l  t a s k s  i s  t o  assemble a l l  per t inent  d a t a  by contac t ing  a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek s tudy a rea  
i s  approximately 171 square miles i n  s i ze  and s i t u a t e d  e n t i r e l y  wi th in  
Waricopa County and P i n a l  County. The study a rea  i s  loca t ed  nor th  of the 

1 Gi la  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of t he  Cen t r a l  Arizona P r o j e c t  
Canal ( s e e  a t t ached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coo rd ina t e  with your agency we r e s p e c t f u l l y  reques t  t he  
fo l lowing  information: 

1 - o Information regard ing  the 69 Kv power l i n e  which c rosses  the  
C.A.P. cana l  i n  Sec t ion  18, T-3-S, R-9-E. 

o o t h e r -  e x i s t i n g  and proposed e l e c t r i c  f a c i l i t i e s  wi th in  the  
Queen Creek a r e a .  

. Should the re  be any o t h e r  information known t o  your agency which could have 
an  impact on the su r f ace  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of rece iv ing  t h i s  
information. by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  reques t .  

Very t ru ly  yours, 

WOOF&,ASSOCIATES, INC. 

Darrel E. Wood, P.E. 
President 

2 
enc losu re  

cc: Ms. Theresa Dominques 



/ ASSOCIATES, I N  - C. 
CONSULTING CIVIL ENGINEERS 

September 18, 1986 

Darrel E. wood. P.E 

H r .  Alan Meins 
Mountain Be l l  L ia i son  Department 
3033 N.  3rd S t r e e t  Room 806A 
Phoenix, Arizona 85012 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Mr. Meins: 

Wood 6 Associa tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the  Queen Creek Area Drainage Master Study. One 
of ou r  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  da t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Maricopa County and P ina l  County. The study a rea  i s  loca t ed  north of the  
Gi l a  River  Ind ian  Reservation, south of Ray Road, e a s t  of the Roosevelt  
Water Conservat ion D i s t r i c t  Canal, and v e s t  of t he  Cen t r a l  Arizona P r o j e c t  
Canal ( s ee  a t t a c h e d  e x h i b i t )  . 
I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t h e  
fo l lowing  information:  

o E x i s t i n g  and proposed telephone f a c i l i t i e s  w i th in  the Queen 
Creek a rea .  

Should the re  be any o the r  information known t o  your agency which could have 
a n  impact on the  sur face  water hydrology and f loodp la in  hydraul ics  of t he  
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  request .  

Very t ru ly  yours, 

W R S S O C I A T E S  , INC. 

Darrel E. Wood, P:E. 
President 

DEW/lm 

enc losu re  

cc :  Ms. Theresa Dominques 



September 18, 1986 

Darrel E. Wood. P.E. 

Mr. El ton  Buel l  
Southwest Gas Corporation - Papago Division 
Franchise Engineering-Sta. 450-582 
9 South 43rd Avenue 
Phoenix, Arizona 85009 

Re: Queen Creek Area D.M.S. 
WA Job No. 86328 

Dear Mr. Buell:  

Uood & Associa tes ,  Inc. has  been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of our  i n 1  t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
agencies  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek s tudy a r e a  
i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P i n a l  County. The study a r e a  i s  loca t ed  north of the  
Gi l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of the Cen t r a l  Arizona P r o j e c t  
Canal ( s ee  a t t ached  e x h i b i t ) .  

I n  ou r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t he  
fo l lowing  information:  

o Ex i s t i ng  and proposed na tura l  gas f a c i l i t i e s  within the  
Queen Creek a r e a .  

Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact on the su r f ace  water hydrology and f loodp la in  hydraul ics  of the 
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding . to  t h i s  reques t .  

Very t ru ly  yours, 

ASSOCIATES, INC. WDd 
Darrel E. Uood, P.E. 
President 

DEW/lm 

enc losu re  

cc:  Ms. Theresa Dominques 



WOOD # ASSOCIATES, I N C .  - 
CONSULTING CIVIL ENGINEERS m - 

September 18, 1986 

1 Mr. Gary Madden, Supervisor  
A.P.S. Engineering 
Survey and R/W S t a t i o n  3278 
P.O. Box 21666 
Phoenix, Arizona 85036 

Re: Queen Creek Area D.M. S. 
UA Job No. 86328 

Darrel E. Wood, P.E. 
1 

Dear Mr. Madden: 

Wood 6 Associates ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 

8 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of ou r  i n i t i a l  t a sks  i s  t o  assemble a l l  pe r t i nen t  da t a  by contact ing a l l  
agenc ie s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a rea  

- i s  approximately 171 square miles i n  s i z e  and s i t u a t e d  e n t i r e l y  wi th in  

I Maricopa County and P i n a l  County. The study a rea  i s  loca t ed  nor th  of the 
G i l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt 
Water Conservation D i s t r i c t  Canal, and west of the  Cent ra l  Arizona P r o j e c t  

1 Canal ( see  a t t ached  e x h i b i t  ) . 
I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t he  

I fo l lowing  information: 

o Any e x i s t i n g  and proposed e l e c t r i c  f a c i l i t i e s  wi th in  the  
Queen Creek a rea .  

o Any e x i s t i n g  and proposed r a i l road  f a c i l i t i e s  wi th in  the 
Queen Creek a r e a .  ' 

1 Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact . on the su r f ace  water hydrology and f loodpla in  hydraul ics  of the 
Queen Creek Area, we would be most apprec ia t ive  of receiving t h i s  

1 in format ion  by October 17, 1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding t o  t h i s  request .  

DEW/lm 

e n c l o s u r e  

c c :  Ms. Theresa Dominques 

Very t ru ly  yours, 

UOO)U,ASSOCIATES, INC.  

President 



W O O D  # ASSOCIATES, Iff - C. 
CONSULTING CIVIL ENGINEERS m - 

September 18, 1986 

Darrel E. Wood. P.E. 

Hs. Theresa Dominques 
Flood Control  D i s t r i c t  of Haricopa County 
3335 West Durango 
Phoenix, Arizona 85009 

Re: Queen Creek Area D.M.S. 
VA Job No. 86328 

Dear Ms. Dominques: 

Wood L Associa tes ,  Inc. has  been contracted by the Flood Control District of 
Haricopa County t o  perform the  Queen Creek Area Drainage Plaster Study. One 
of o u r  i n i t i a l  t a sks  i s  t o  assemble a l l  per t inent  d a t a  by contact ing a l l  
a g e n c i e s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek s tudy a r e a  
i s  approximately 171 square miles  I n  s i z e  and s i t u a t e d  e n t i r e l y  w i th in  
Haricopa County and P i n a l  County. The study a rea  i s  loca t ed  north of the  
G i l a  River  Indian Reservat ion,  south of Ray Road, e a s t  of the Roosevelt  
Water Conservat ion D i s t r i c t  Canal, and west of t he  Cen t r a l  Arizona P r o j e c t  
Canal ( s e e  a t t ached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  reques t  t h e  
fo l lowing  Information: 

o A copy of the  s tudy  done f o r  East Haricopa County A.D.M.S. 
o Any f lood  insurance  s tud ie s  which have a n  impact on the 

Queen Creek a rea .  
o Any information regarding flood cont ro l  s t r u c t u r e s  within 

the  Queen Creek a rea .  

Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact  on the su r f ace  water hydrology and f loodp la in  hydraul ics  of the  
Queen Creek Area, we would be most app rec i a t ive  of receiving t h i s  
in format ion 'by  October 17,  1986. Thank you f o r  your time and a t t e n t i o n  i n  
responding  t o  t h i s  reques t .  

Very t ru ly  yours, 

President  

e n c l o s u r e  

4105 North 20th Street. Suite 130 . Phoenix. Arizona 85016 . Phone 16021 9573149 



W O O D  / ASSOCIATES, I N C .  - 
0 CONSULTING CIVIL ENGINEERS m - 

September 18, 1986 

Darrel E. Wood, Q.E. 

Mr. William Wakefield 
Arizona Department of Transportat ion 
Highway P lans  6 Serv ices  
205 South 17 th  Avenue, Room 108E 
Phoenix, Arizona 85007 

Re: Queen Creek Area D.M.S. 
UA Job No. 86328 

Dear Mr. Wakefield: 

Wood 6 Assoc ia tes ,  Inc. has been contracted by the Flood Control D i s t r i c t  of 
Maricopa County t o  perform the Queen Creek Area Drainage Master Study. One 
of o u r  i n i t i a l  t a s k s  i s  t o  assemble a l l  pe r t i nen t  d a t a  by contact ing a l l  
a g e n c i e s  of j u r i s d i c t i o n  wi th in  the watershed. The Queen Creek study a r e a  
i s  approximately 171 square miles  i n  s i ze  and s i t u a t e d  e n t i r e l y  wi th in  
Maricopa County and P ina l  County. The study a r e a  i s  loca t ed  north of the  
G i l a  River  Indian  Reservat ion,  south of Ray Road, e a s t  of the Roosevelt  
Water Conservation D i s t r i c t  Canal, and west of t he  Cen t r a l  Arizona P r o j e c t  
Canal ( see  a t t ached  e x h i b i t ) .  

I n  o u r  e f f o r t s  t o  coord ina te  with your agency we r e s p e c t f u l l y  request  t h e  
fo l lowing  information:  

o As-bui l t  plan and p r o f i l e  drawings f o r  Runt Highway. 
o Drainage s t u d i e s  which have an impact on the  Queen Creek 

a t e a .  
o Drainage s t r u c t u r e s  which a re  located wi th in  t h e  Queen Creek 

a r e a .  

Should t h e r e  be any o the r  information known t o  your agency which could have 
a n  impact  on the  su r f ace  water hydrology and f loodp la in  hydraul ics  of t he  
Queen c reek  Area, w e  would be most app rec i a t ive  of receiving t h i s  
i n fo rma t ion  by October 17, 1986. Thank you f o r  your time and a t t en t ion  i n  
responding t o  t h i s  request .  

Very t ru ly  yours, 

UP%& ASSOCIATES, INC. 

M4. .. Datrel  
President  

DEW/lm 

enc losu re  

cc:  Ms. Theresa Dominques 

4105 North mth Strppt St  lit^ 1IU) . Phwniu Arilnna Rl;ntf i  - Dhmna I C ~ C ) ~  tlF7-?3AO 
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FLOOD CONTRO~ DISTRICT 
of 

Maricopa County 

3335 West Durango Street Phoenix, Arizona 85009 
Telephone (602) 262-1 501 

D. E. Sagramoso, P.E., Chief Engineer and General Manager 

\ r t r e h  C, ) r n r ) * t p - c q  
- # : . i t .  ( ~ 1  --"k-:.b,:u 

BOARD of DIRECTORS 

james D. Bruner 
Carole Carpenter 
Tom Freestone 
Fred Koory, jr. 

Ed Pastor 

NOV 2 2 1989 
Ms. Lynn M, Thomas 
Wood & Associates Inc. 
4105 North 20th Street, Suite 130 
Phoenix, Arizona 85016 

SUBJECT: Queen Creek ADMS - Review of Hydrology 
Dear Ms. Thomas: 

The District has completed its review of the HEC-I schematic with the 100 year 
peak discharges and the Revised Land Ownership Map. 

The 100 year hydrograph and peak discharges are acceptable to the District. 
With the acceptance of this item, we formally accept the hydrology and the 
completion of this task. 

in the final report it should be noted that the hydrograph developed for this 
study is for the 100 year event, and, ultimately a multi-frequency hydrograph 
should be developed to correctly determine peak discharges for events other 

I than the 100 year event. 

The Revised Land Ownership Map is acceptable to the District. 

I If you have any questions please contact me. 

Sincerely, 

+a H. S. Clement 

1 Planning h Project Management 
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Worksheet 2: Runoff curve number and runoff 

I Project &eqA3 ( v i  < L k O n ~  BY b7T Date 1/84 

, Location 222 Checked E?L Date 1/89  

I 
I 1. Runoff curve number (CN) 

( CN (weighted) - total product m-, 70 45 75 
total area 0.93 

.75 . Use CN - 
* 

Soil name 
and 

hydrologic 
group 

(appendix A) 

6 

c 

I 2. Runoff 

Cover description Area Product 
11 of 

(cover type, treatment, and N 
I m u  

CN x area 
hydrologic condition; N I I 0ac;es 
percent impervious; al 

CU N a m i -  
unconnected/connected fmpervious d 0% 

area ratio) b F  

FARML&/rlD 75 0.04 bZ.25 

F ~ ~ ~ L A ~ J D  $2. 0.10 S,zo 

1 ............................... Frequency F 

L' use only one CN eource per line. Totals = 0.43 70.45 

.................. Rainfall, P (24-hour) in 

............................ Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

I 

Storm 11 Storm 12 Storm 13 

b 

(210-VI-TR-55, Second Ed., June 1986) 



I Worksheet 2: Runoff curve number and m o f f  

I Project Ol.ce&? CreeL rsnn?5 BY c5-nT Date //87 

Location 2ZCp Checked BIL Date ( / ~ 5  

Circle one: Present Developed 0 - 

I 1. Runoff curve number (CN) 

( CN (weighted) = total product _ ~ 7 ~ 9 ~  . use CN - 
total area 4 . 0 1  s 

I 2. Runoff 

I ............................... Frequency 9r 

Product 
of 

CN x area 

49.50 

E5,Uc 

- 
- 

7E.76 

Area 

Dac5es ami- 
( ; , [ 3 %  

o8 5% 

0 143 

lbol 

Rainfall, P (24-hour) .................. in 

I 

Soil name 
and 

hydrologic 
group 

(appendix A) 

B 

C 

Runoff, Q .............................. in 

L1 use only one CN source per line. Totals = 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent Impervious; 

unconnected/connected impervious 
area ratio) 

FARM L A ~ O  

 FA^ LA 0 

11 

w 
N 

(U " 

75 

fj2 

or eqs. 2-3 and 2-4.) 

I 

Storm I1 

i 

(210-V1-TR-55, Second Ed., June 1986) 

CN- 

m u  
(V I 

P $ d  S k b  

CJ I 

Storm 1 2  Storm 13 

- 



I Worksheet 2: Runoff c w e  number and runoff 

Date 

Location 2 3 9  Checked _Bk Date 1/25 

I Circle one: GZ$ Developed 
1. Runoff curve number (CN) e 
Soil name Cover description 

1 / Area Product 
and CN- of 

hydrologic (cover type, treatment, and w 
I u  

CN x area 
group hydrologic condition; r~ I I D a c ~ e s  

percent impervious; Q) N rn Bmi- 
unconnected/connected impervious 2 & 0 %  

(appendix A) area ratio) 4 4 t L F  

6 F A & l / ~ h l f i  75 / I  00 75.00 

- 
Use only one CN eource per line. Totals = , /.DO 75.00 - 

( (3 (weighted) = total product 75,00 
I-= 

total area I. 00 
7 5 . W .  Use CN = 

8 

I ............................... Frequency ln. 

.............................. 1 Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

(210-VI-TR-55, Second Ed., June 1986) 

Storm 11 Stonn 12 Storm 13 

- 



I Worksheet 2: Runoff curve number and runoff 

Date //09 Project 13uec.l f reek ADm 5 BY Ln?T ! 

Location 234 Checked - h t e  //6-7 

I 
( 

Circle one: Developed 

1. Runoff curve number (CN) I 

) CN (weighted) = total product 77.79 7b,a Use CN = 
total area /. 02 8 

............................... Frequency yr 

Rainfall, P (24-hour) .................. tn 

, 

Soil name 
and 

hydrologic 
group 

(appendix A) 

8 

E 

6 

Runoff, Q ..........................Om.. in I (use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

D E S E R T  SHRJS , POOR ~td01Wd 

P A U E ~  E O P D ~  

F ~ L M L A N D  

P (210-VI-TR-55, Second Ed., June 1986) 

Use only one CN source per line. Totals = I .oZ 

Storm #l 

T 

77.79 

11 

Storm I 2  

Area 

Dact;es 
@mi- 
0 % 

0.30 

0 . 0 3  

0 .b9  

I 

N 
I 
N 

~1 

77 

96 

75 

Storm 13 

- 

Product 
of 

QJ x area 

2%. I D  

2.94 

51.75 

CN- 

m 
I 

; 
C L P ~  r( 

u 
I 

& 
4 



I Worksheet 2: Runoff curve number and runoff 

Project Q U C ~ ~ I  f r e ~ k  AAMS BY h7-r Date //f?q 

Location 23F Checked ElL_ Date I / E ?  

1. Runoff curve number (CN) 5 

I CN (weighted) = total product qq9,bq = 75.46 Use CN = 
total area 1132 s 

............................... Frequency yr 

.................. Rainfall, P (24-hour) in 

- 

Soil name 
and 

hydrologic 
group 

(appendix A) 

B - 

0 

d 

Runoff, Q .............................. in I ~ U s e P a n d ~ . l t h t a b l . 2 - 1 , f i g . 2 - 1 ,  
or eqs. 2-3 and 2-4.) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected Impervious 
area ratio) 

DF% KT %dB , Poo R CotJ b t ?-IDA/ 
I 

FARM Mb.4 b 

(210-VI-TR-55, Second Ed., June 1986) 

1' Use only one C'N eource per line. Totals = 

Storm X1 

? 

I ,3Z 

1 / 

S t o m  12 

9 . b 4  

Area 

Dacqes 
(5lmi- 
rJ% 

0 ~ 3 2  

I.00 

01 

N 

P) 

77 

75 

Storm t 3  

Product 
of 

CN x area 

24,&4 

75.00 

C N -  

t m u  
I 
el 

% s +  B C L C L  

I 
N 

A 



1 Worksheet 2: Runoff curve number and runoff 

Project i t  T I P C ~  AGm5 BY h r  Date I / E ~  

Location WO Checked 8k Date 1/89 

I Circle one: Developed 

5 1, Runoff curve number (CN) 

total roduct 
CXJ (weighted) = totalparea = 199 use CN - 

/.0& # 

Soil name 
and 

hydrologic 
8rouP 

(appendix A) 

I 2. Runoff 

............................... Frequency yr 

.................. binfall, P (24-hour) in 

I 

/ Use only one RU source per line. Totals = /.Bb 143.21 I 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

Runoff, Q ................... ....... in u (Use P and CN with table 2-1. fig. 2-1, 
or tqs. 2-3 and 2-4.) 

(210-VI-TR-55, Second Ed., June 1986) 

> 

Product 
of 

CN x area 

Storm #l 

Area 

Oac5;es 
Bmi- 
0 %  

1 / CN- 
w 
N 

01 " 

Storm #Z Storm t 3  

I *  
I 
N 

P 3 ' +  d & b  

I 
N 

b;) 



1 Worksheet 2: Runoff curve number and runoff 

1 hoject h d r r . ,  (rr& AQn25 By - L r n ~  Date /,/~,q 

Location 7 4 ~  Checked t K  Date I ! P ~  
I Circle one: a Present Developed 

is 1. Runoff curve number (CN) 

P total roduct - 1 9 ~  . ,,,,, 
CN (weighted) = totalparea . Use CN = 

0 ~96 B 

Soil name 
and 

hydrologic 
group 

(appendix A) 

6 2. Runoff 

............................... Frequency yr 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

1 Rainfall, P (24-hour) .................. in 

1/ Use only one CN source per line. Totals = 

. Runoff Q ................... ..... ...... in 
(Use P and M with table 2-1, f i g .  2-1, 
or eqs. 2-3 and 2-4.) 

11 C N -  

0,96 

(210-VI-TR-55, Second Ed., June 1986) 

Area 

Oacges 
rn mi- 
C)% 

(\I 

N 

P) " 

74 20 

Storm 11 

+ 

Product 
of 

CN x area 
I m u  

I 
(V 

a d d  8 L b  

Storm 12 

I 
m 

b;) 

Storm 43 



I' Worksheet 2: Runoff curve number and runoff 

I Project ou q t , ,  f r f f  lL. AO~IIS BY hn;T Date ! / ~ 7  

I 
Location 24~. Checked &L Date I!??? 

1. Runoff curve number (CN) 

I 
1 
J: 
8 
e - 

d 
rl 
I 

E 7 5 , ~  Use CN - 
0.95 I 

II 2. Runoff 

Product 
of 

CN x area 

73,50 

73.50 

Rainfall, P (24-hour) .................. in 

Area 

Oac$es 
Bmi- 
Dx 

O s q f i  

I 

0.48 

I Runoff, Q ................... ,.. ... .... in 
(Use P and CN with table 2-1, fig. 2-1, 

Soil name 
and 

hydrologic 
group 

(appendix A) 

$) 

9 Use only one CN source per line. Totals - 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

~~~ LA tJ 

1 / 

- - 

n or eqs. 2-3 and 2-4.) 

(V 

(V 

01 
C-( 

75 

I 

r 

(210-V1-TR-55, Second Ed., June 1986) 

CN- 

I U  

m I 

P 3 *  8 L r a  

Storm 11 

I 

I 

b;) 

Stonn 1 2  Storm 13 



I Worksheet 2: Runoff cunte number and runoff 

I Project O U Q ~ A ~  ( y e c G  A D ~ S  BY &nT Date 11~7 

Location zso Checked 6k Date I / ~ C :  

Circle one: Developed 

1 1. Runoff curve number (CN) 

I CN (weighted) = tota1 product - 25LZL . x., . use a = 
total area 1 . 0 0  s 

Soil name 
and 

hydrologic 
group 

(appendix A) 

B 

a 2. Runoff 

............................... Frequency yI. 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

F'ARt4LAdb 

Rainfall, P (24-hour) .................. in 

.............................. Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 

E 
0' tqs. 2-3 and 2-4.)  

Use only one CN source per line. Totals = 

P (210.VI-TR-55, Second Ed., June 1986) 

f.00 

1 / 

. 

Ts.00 

Area 

0ac;es 
B mi- 
0% 

1 ,OO 

w 
N 

01 

$ 

75 

. 
Product 
of 

CN x area 

7s,00 

Storm tl 

Ch'- 

1 m u  
I 

cv 

&, 
4 

S c L a  

I 
N 

& 
rl 

Storm 1.2 Storm 1.3 



I Worksheet 2: Runoff curve number and runoff 

Project 0 ~ e c ~ 7  C r ~ f . 4  ADMS By Lrr.7 Date /p? 
Location Zr / )  Checked Date I,/P? 

Circle one: Developed 

li 1. Runoff curve number (CN) 

total roduct - 9fl.q~ 
(3 (weighted) = totalparea = 7 7 . ~  . Use CN = 

I.Zf3 s 

Soil name 
and 

hydrologic 
group 

(appendix A) 

B 

6 

€3 

I ............................... Frequency p, 

.................. Rainfall, P (24-hour) in 

............................ I Runoff, Q .. in 
(Use P and CN with table 2-1, fig. 2-1, 

f 
or eqs. 2-3 and 2-4.) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

l ~ 5 f X T  SHRUB TOOK bd~ln0fJ  

E 5 f b ~ r - I T  RG PEER 

F P ~ & ~ r - l o  

I' Use only one 61 ~ource per line. Totals = A 1.20 

(210-VI-TR-55, Second Ed., June 1986) 

9%. 90 

Storm #l 

1 / Area 

0ac;es 
El mi- 
0 %  

0.11 

0.67 

0. So 

c.4 

N 

P) 

77 

7 s  

% 

Storm I 2  

Product 
of 

CN x area 

~ ~ 4 7  

52-73 

37#5D 

-- 

Storm 13 

CN- 

1 m u  
I 

N 

S b k  

I 
(Y 

& 



i Worksheet 2: Runoff curve number and runoff 

I Project Qupen C r e ~ k  &r)l315 By Lmr Date /b9 
Location 255 Checked _BK Date (!p7 

1. Runoff curve rmmber (CN) 

I 
I 
1 
8 
I - 

t 
I 
t 

total roduct I 
(24 (weighted) = totalparea = 77-69. use C N =  

3.66 D 

1, 2. Runoff 

Soil name 
and 

hydrologic 
group 

(appendix A) 

..... ................ f Runoff, Q ...,... An 
(Use P and CN with table 2-1, fig. 2-1, 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

I 
or eqs. 2-3 and 2-4.) 

Product 
of 

CN x area 

Use only one CN source per line. Totals = 

Area 

0ac;es 
@mi- 

% 

1 / C N -  

. #2 
(210-VI-TR-55, Second Ed., June 1986) 

t\l 

w 
P) 
d 

3*bb 

Storm X1 

. 

 mu 
I 

CV 

& 
g r a b  

2 ~ 5 ~ 9 0  

Storm 12 

I 
CV 

&, 

. 

Storm 13 

- 



I Worksheet 2: Runoff curve number and runoff 

I Project O,4 ( 4 : - ,  Crft k &Dm5 BY Lni? Date !/P"I 

Location 2bn Checked B(i_ Date I/P? 

8 Circle one : Present Developed 0 
1 1. Runoff curve number (CN) 

1 CN (weighted) = tot'1 Product = Z&L = 75.m . use CN . 
total area C.98 * 

2. Runoff 

Soil name 
and 

hydrologic 
group 

(appendix A) 

B 

- 

............................... Frequency Yr 

Rainfall, P (24-hour) .................. in 

I Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 

8 
or cqs. 2-3 and 2-4.)  

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

FARM LAhlb 

use only one CN eource per line. Totals = 

(210-V1-TR-55, Second Ed., June 1986) 

. 

0.9f 

cN 11 

73 50 

Area 

Dacl;es 
6 9 m i -  
0% 

0.9b 

N 

N 

a 

75 

Storm 11 

Product 
of 

CN x area 

73.50 

1 m u  
I 
N 

P 2 +  d b ~ 4  

Storm 12 

I 
(V 

4 

Stonn 13 



I Worksheet 2: Runoff curve number and runoff 

Project L?~ecl\ ( r c r  l. 4 ~ ~ 1 7 5  BY m T  Date 1/87 

Location ~ ( ~ 4  Checked p , ; ~  Date r/p? 

Circle one : resent Developed a 
1 1. Runoff curve number (CN) 

E total roduct I 75.53 - 7b,2q . a - 
CN (weighted) = totalpare* 

0.9q D 

I 2. Runoff 

A 

Frequency ............................... yr 

Product 
of 

CN x area 

14. b3 

1,910 

9 . 2 3  

8 b9 

75 53 

. ................... ...... Runoff Q ,.. in 
(Use P and CN with table 2-1, fig. 2-1, 

Soil name 
and 

hydrologic 
group 

(appendix A) 

6 

e 

'PJ 

0 

5 

- 
or eqs. 2-3 and 2-4. )  

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious ; 

unconnected/connected impervious 
area ratio) 

bF;LjCRT 5 ~ e d 6  , %of? T S ~ J D { P ~ ~  

mum E L O P O ~  

~ R ~ M L A ~ D  

~ ~ E ~ I P C ~ T I A L  

Area 

Oacges 
Bmi- 

0,19 

O.OZ 

0, b7 

n.  I /  

CN A/ 

- 'I Use only one CN source per line. Totals = 

(210-VI-TR-65, Second Ed., June 1986) 

N 
I 

(U 

o) 

77 

7% 

% 

79 

, 019q 

Storm #I 

+ 

m 
hl I 

h +  C - t k b  

Storm 12 

u 
I 

Storm 13 



I Worksheet 2: Runoff curve number and runoff 

Project (,,,ti,, ( r e f  k A o I ~ S  BY LmT Date //94 

Location 266 Checked B& Date 1/89 

Circle one: @ G n $  Developed 

1. Runoff curve number (CN) 1 

I 2. Runoff 

............................... Frequency pr 

Soil name 
and 

hydrologic 
group 

(appendix A) 

a 

E 

.............................. B Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

C ~ M ~  W C I P L  

~ A K I J Z U ~ ~ O  

Product 
of 

CN x area 

5 . 6 0  

67.50 

or eqs. 2-3 and 2-4.)  

1 

73.30 

Area 

Dac5es 
h P m i -  
0 %  

0, ~6 

o -90 

Use only one CN source per line. Totals = 

1 / 

Storm tl 

, 

(210-VI-TR-55, Second Ed., June 1986) 

o.qb 

t-4 

ru 
u 

9% 

75 

Storm t 2  

CN- 

I U  
I 
ru 

a 3 ' d  2 t . b  

Storm t 3  

I 
N 

6;) 



I Worksheet 2: Runoff curve number and runoff 

I Project  UP+ I i ( f ~  6 L BY LnlT Date 4/$9 

Location 272 Checked A Date 

1 
1 1. Runoff curve number (CN) 

total roduct = 44,25 7s,o, , use = 
(weighted) = totalparea 0.59 s 

I 2. Runoff 

- 

............................... Frequency yr 

Product 
of 

CN x area 

44-25 

44,ZS 

Rainfall, P (24-hour) .................. in 

Soil name 
and 

hydrologic 
group 

(appendix A) 

.............................. Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

Area 

0ac;es 
@mi- 
0 %  

I f  

' I 
or eqs. 2-3 and 2-4. )  

0.57 

I 

, 0.59 

% 

Storm X1 

b 

(210.W-TR-55, Second Ed., June 1986) 
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b;, 

6~ 

N 

Q) 

51 

Use only one CN source per line. Totals = 

CN- 

l m u  
N I 

& 
a d +  
W L L k  

FAEM LAdD 

Storm I 2  

75 

Storm 13 



I Worksheet 2: Runoff curve number and runoff 

I Project  Q k t i ~ ,  r / -<cL Porn5 BY h r  
Date ( /P? 

Location 274 Checked Date 4 
Circ le  one : resen t  Developed a 

1 1. Runoff curve number (CN) 

S o i l  name Cover descr ip t ion Area 11 
Product 

and C N -  of 
hydrologic (cover type,  treatment, and w I m u  

CN x a r e a  
group hydrologic condition; et I I 0ac ;es  

percent impervious; hl N 
P) Emi- 

unconnected/connected impervious 4 0% 
(appendix A) area  r a t i o )  P $ +  S ~ C L  

A DEJE!?--T+ Sh2dB , PCOR t o r  ID[ T10c-l 103 0 OOq 5.67 , 

A PAUEB EoADS 9F 0.02 lz9b 

A FARMMdb IPS 0. It 7#15 

- Use only one CN source  per l ine .  

I t o t a l  roduct I m,SS 
(weighted) - alparea = 75.54 . Use CN = 

1 . 4 5  # 

S 2. Runoff 

T ............................... Frequency yr 

R a i n f a l l ,  P (24-hour) .................. i n  

....... ................... Runoff, Q .... i n  
(Use P and CN wi th  t a b l e  2-1, f ig .  2-1, 

I 
o r  t q s .  2-3 and 2-4.) 

(21CbVI-TR-55, Second Ed., June 1986) 
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I Worksheet 2: Runoff curve number and runoff 

I Project G ~ t c , - i f r e ~ k  C;kn?S BY Lmr Date I/E? 

Lacation 77% Checked EL Date I/€? 

T 1. Runoff curve number (CN) 

............................... Frequency Yr 

Rainfall, P (24-hour) .................. in 

, 

.............................. fl Runoff, Q in 
(Use P and CN vith table 2-1, fig. 2-1, 

Soil name 
and 

hydrologic 
group 

(appendix A) 

s3 

B 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected fmpervious 
area ratio) 

RESIDWT~A L PWZA 

FARMI A J D  

-I 
or eqs. 2-3 and 2-4.) 

Use only one CN source per line. Totals = 

1 / 

Storm #I 

(210-V1-TR-55, Second Ed., June 1986) 

Area 

nac5es 
B mi- 
OX 

0.16 

~ $ 2 4  

N 

N 

PI 

79 

75 

Product 
of 

CN x area 

/ z . ( P ~  , 

43 .m 

1.40 

Storm 12 

I&,& 

I 

C N -  

t m u  
N I 

* 

& 3 ' 4  d a b  

Storm 13 

(U I 

(;I 



I Worksheet 2: Runoff curve number and runoff 

I Project ( ~ U C P ~ I  Creek A D ~ I  d 2 By &L Date j/e4 

Location 240 Checked E5k Date 1!@9 

1 Circle one: Developed 

1. Runoff curve number (CN) 1 

............................... Frequency yr 

1 Rainfall, P (24-hour) .................. In 

Product 
of 

CN x area 

Soil name 
and 

hydrologic 
group 

(appendix A) 

Runoff, Q O * * . . . * O e O O O . O O O O O O O O O O O . m . .  in 
(Use P and CN with table 2-1, fig. 2-1, 

t 
or tqs. 2-3 and 2-4.) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected Impervious 
area ratio) 

Storm I1 

. 

(210-VI-TR-M, Second Ed., June 1986) 

Area 

Dacges 
m m i -  
0% 

11 CN- 

92.b 1 

I 

OJ 

cu 
Q) 

2 

3 Use only one CN source per line. Totals = 

Storm 12 

1.17 

Storm 13 

m u  
I 

& 
rl S C u F  

I 

& 
d 



Worksheet 2: Runoff curve number and runoff 

Project oucr l ,  fvf& & r j n 6  BY Lm7- Date 1/89 

Location 242 Checked Date 1/85 

4 Circle one: Developed 

1. Runoff curve number (CN) I 

1 2. Runoff 

Soil name 
and 

hydrologic 
group 

(appendix A) 

A 

I ............................... Frequency gr 

.................. Rainfall, P (24-hour) in 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected Impervious 
area ratio) 

1 .............................. Runoff, Q in 
(Use P and CN with table 2-1. fin. 2-1. 

L' use only one CN source per line. Totals = I 0.d 49.26 

- - 
or eqs. 2-3 and 2-4.) ' P 

1 / 

Storm tl 

(210-VI-TR-55, Second Ed., June 1986) 

Area 

0ac;es 
Q m i -  
0% 

0. & 

w 
N 

Q) 

77 

Product 
of 

CN x area 

Storm 12 

C N -  

t m u  
I 

k t ,  

Storm #3 

I 
CV 

6;) 
$ 4  
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Worksheet 3: Time of concentration CT,) or travel time (Tt) 

Pro jec t  GU ( E , ?  GPFL ADMS BY Lrr- Date //?? 

Location ZU, Checked E L  Date !/&? 

C i r c l e  one: Developed 

C i r c l e  one: @ Tt through eubarea 

NOTES: Space f o r  8s many as two eegmente per f l m  type can be used for  each 
worksheet. 

Include a map, mchemetic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment U) 

1. Surface desc r ip t i on  ( tab le  3-1) ....~....... 
2. Uanning's roughness coeff ., n ( tab le  3-11 0 -  

.......... 3. Flow length,  L ( t o t a l  LL 300 i t )  f t  

' 4 .  Two-yr 24-hr r a i n f a l l ,  P2 .. ................ in 

.............................. 5. Land slope,  B f t / f t  

Compute Tt ...... h r  

L 

Shallow concentrated flow Segment ID 

..... 7. Surface desc r ip t i on  (paved or  unpaved) 

8. Flow length,  I, ............................. f f  

....................... 9. Watercourse s lope ,  B f t / f t  

........... 10. Average ve loc i ty ,  V (f igure 3-1) f t / s  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow Segment I D  

............... 12. c ros s  ~ e c t i o n a l  flow area,  8 ttz 

1 Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic rad ius ,  r -- Compute r f t  
*w ............... 15. Channel elope, 8 .........- f t / f t  

.............. .. 16. Manning's roughness coef f n 

17. V = 1.49 r2I3 .'I2 ....... Compute V f t / B  
n 

18. Flow length,  L .......... ..........-....o. f t  

L D 

19. Tt - - Compute Tt ...... h r  
3600 V ........ .. 20. Watershed 8ub.r.a Tc or Tt (add Tt i n  eteps 6, 11, and 19) hr  

4 

'LAG = 0.6X = / .59 

(210-VI-TR&, Second Ed., June 1986) D-3 



Worksheet 3: Time of concentration CT,) or travel time W) 

Projec t  4 ,  L A D ~ T S  BY h T  Date 4499 

Location 2y2.3 Checked bk Date l/E9 

Ci rc l e  one: Developed 

C i r c l e  one: @ Tt through subarea 

NOTES: Space f o r  as many as two megments per flow t ~ p c  can be used for  each 
worksheet. 

Include a map, achematic, or description of flow segmentti. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface desc r ip t i on  ( t ab l e  3-11 ............ 
2. Manning's roughness coeff ., n ( table 3-11 .. 
3. Flow length,  L ( t o t a l  LL 300 f t )  .......... ft 

4. Two-yr 24-hr r a i n f a l l ,  P2 .........."...... i n  

.................... ... 5. Land slope,  s .... ... f t / f  t 
0.8 

6. T~ - 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved or  unpaved) 

8. Flow length,  .......................*..~.~ f t  

9. Watercourse s lope,  s ....................... f t / f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / s  

L ...... 11. Tt - - 
3600 V 

Compute Tt h r  

Channel flow Segment ID 

12. Cross s ec t iona l  flow area ,  a ............... f t L  

13- Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic radius,  r = - Compute r ' f t  
pv ........................... 15. Channel elope, 8 f t / f t  

.. 16. )Canning's roughness coef f n .............. 
Compute V ....... f t / s  

18. Flow length,  L ............................. f t  

Compute Tt ...... h r  

........ 20. watershed o r  subarea Tc or Tt (add Tt i n  s teps  6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 

C 



Worksheet 3: Time of concentration (T,) or travel time CTt) 

P r o j e c t  Q ~ f t r '  Lrc~k. AD/v75 By Lru.7 Date (/$j 

Locat ion 234 Checked E X  Date 1/67 

C i r c l e  one: Developed 

C i r c l e  one: @ Tt through aubarea 

NOTES: Space f o r  as many as two aegments per flw type can be used f o r  each 
worksheet. 

Include a map, achematic, or descr ipt ion of flow segments. 

Sheet flow (Applicable t o  Tc only)  Segment I D  

1. Surface descr ip t ion  ( t ab l e  3-1) ............ 
2. Manning'e roughness coeff  ., n ( t ab l e  E l )  0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t  

.................. 4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

.............................. 5. Land elope, a f t / f t  - - 
0.8 

6.  Tt . 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved or unpaved) ..... 
............................. 8. Flow length,  t f t  

9. Watercourse slope, s ....................... f t l f t  

........... 10. Average veloci ty,  V ( f igure  3-1) f t / s  

...... Compute Tt hr 

Channel flow Segment I D  

12. Cross s ec t i ona l  flow area ,  a .........~~.~~~ f t 2  

13-  Wetted perimeter, p, ...................*... f t  

8 ....... 14. Hydraulic radius,  r = - Compute r f t  
pw ............................ 15. Channel slope, f t l f t  

.. 16. b n n i n g  '6 roughness coeff n .............. 
Compute V ....... f t / s  

18. f low length,  I, .......m.................m... f t  

Compute Tt ...... hr  

........ 20. watershed o r  aub.rea Tc or Tc (add Tt i n  s t eps  6, 11, and 19) hr 
c. 

' ~ k 6  = O.&Tc = 1.46 

(210-W-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration ('&) or travel time mt) 

p r o j e c t  Q U F , ? ~  D t e k  C1Lim5 BY ~ r r  Date '/87 

Locat ion 23% Checked 2 Date I/89 

C l r c l e  one: bve loped  

C i r c l e  one: @ T, through aubarea 

NOTES: Space f o r  8s many as two segments per f l m  type can be used f o r  each 
worksheet. 

Include a map, schematic, or description of f l o w  oegmente. 

Sheet flow (Applicable t o  Tc only) Segment LD 

1. Surface descr ip t ion  ( t ab l e  3-11 .. 
2. Manning's roughness coeff ., n ( tab le  3-11 .- 

.......... 3. Flow length,  L ( t o t a l  L I  300 f t )  f t  

...... .... . 4 TWO-yr 24-hr r a i n f a l l ,  P2 .. .. .. .. in 

.............................. 5. Land slope. r f t l f t  - - 
0.8 

6 .  Tt , ...... 0.007 (nL) Compute Tt h r  

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  L .......................*..... f t  

....................... 9. Watercourse s lope,  s f t f f t  

........... 10. Average ve loc i ty ,  V ( f i gu re  3-1) f t / e  

L 11. Tt - - Compute Tt h r  
3600 V 

Channel flow Segment ID 

..................... 12. Cross s ec t i ona l  flow f t 2  

1 3  Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic radius,  r = -  Compute r f t  
pw 

15. Channel alope, r ..........................* f t f f t  

....... Compute V f t l s  

............................. 18. Flow length,  L f t  

L 19. Tt = - Compute Tt ...... h r  
3600 V ........ . 20. watershed o r  aub.rea Tc o r  Tt (add Tt i n  atepa 6, 11 and 19) hr 

(210-VI-TR-55, Second Ed., June 1986) 

- 



I Worksheet 3: Time of concentration (Tc) or travel time q) 

Pro jec t  Qpffh1 Crce G. hQm5 BY unr Date !/$1 

Location 240 Checked BY. Date !b17 

C i r c l e  one: resent  Developed 

C i r c l e  one: 
a 
@ Tt through aubarea 

NOTES: Space f o r  a s  many as two r e g e n t s  per flow type can be used for  each 
worksheet. 

Include a map, #thematic, or  description of f l ov  segments. 

Sheet f l o v  (Applicable t o  T, only) Segment I D  

1. Surf ace descr ip t ion  ( tab le  3-1) ............ 
2. Manning '9 roughness coef f . , n ( tab le  3-11 

.......... 3. Flow length,  L ( t o t a l  L I 3 0 0  f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 . . . . . . . .u..~.. . .  i n  

.............................. 5. Land slope,  r f t l f t  . . 

0.8 

Tt - 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

....................... 9. Watercourse slope, s f f /f t 

........... 10. Average veloci ty,  V ( f igure 3-11 f t /s  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow Segment I D  

............... 12. Cross s ec t iona l  flow area,  a f t2 

.................. 13- Wetted perimeter, pw ..-- f t  

a ....... 14. Hydraulic radius,  r - - Compute r f t  
pu 

15. Channel elope, 8 ........................... f t / f t  

.............. 1 6  Hanning'o roughness coeff., n 

17, V I ....... 1.49 r2I3 e l l 2  Compute V f t l s  
n 

18. Plow length,  L ............................. f t  

L I 
19. Tt - - Compute Tt ...... h r  

3600 V ....... 20. Watershed o r  aub.rea Tc o r  Tt (add Tt i n  a teps  6, 11, and 19) h r  

T@G = 0 ,b  % = 2,72 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration &) or travel time Vt) 

Project  Gdec,: hr e k f lGMS By Mlr Date 1/69 

Location 242 Checked &fr Date 

Circ le  one: Developed 

Circ le  one: @ Tt through rubarea 

NOTES: Space f o r  as  many a s  two regments per flaw type can be used for each 
worksheet. 

Include a aap, rchematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surf ace description (table 3-11 . . - 0  

2. Manning*~ roughness coeff ., n ( table 3-1) 0 0  

.......... 3. Flow length, L ( t o t a l  L I  300 f t )  f t  

.................. 4. Two-yr 24-hr r a in fa l l ,  P2 I n  

.............................. 5. Land slope, f t / f t  - .  

0.007 (nL) 0.8 
6. Tt Compute Tt ...... hr  

0.5 s0.4 
p, 

Shallow concentrated flow Segment I D  

..... 7. Surface description (paved or  unpaved) 

......... 8. Flow length, ..........-..... f t  

9. Watercourse slope, s ....................... f t l f t  

........... 10. Average velocity, V (figure 3-1) f t l s  

L ...... 11. Tt - - 3600 V 
Compute Tt hr 

Channel flow Segment U) 

12- Cross sect ional  flow area, a .....~...~.~~~~ f t z  

13- Wetted perimeter, p, ....................... f t  

a ....... 14. ~ ~ d r a u l i c  radius, r - - Computer f t  
"w ........................... 15. Channel .lope, 8 f t l f t  

.. 1 Harming's roughness coef f n .............. 
1.49 r 2/3 @1/2 

17. U I Compute V ....... f t l c  
n ............................. 18. Flow length, L f t  

L I 
19. Tt - Compute Tt ...... hr  

3600 V ....... 20. Watershed or 8ub.r.a Tc or Tt (add Tt i n  Bteps 6, 11, and 19) hr 

TUIL~ = O.&% = 1 3  

(!2l@VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (Tc) or travel time CIt) 

Projec t  G ) M F ~ ,  GecL AM75 By &.f Date {BY 

Location ND; Checked Date 1/87 

Ci rc l e  one: @ Developed 

C i r c l e  one: @ Tt through subarea 

NOTES: Space f o r  8s many as two segments per flow type can be used for  each 
worksheet. 

Include a map, schematic, o r  description of flow segments. 

Sheet flow (Applicable t o  T, only) Segment I D  

............ 1. Surface desc r ip t i on  ( t ab l e  3-11 

2. Manning's roughness coeff ., a ( table 3-11 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t 
. . .................. 4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

.............................. 5. Land s lope ,  8 f t / f t  

L 

Shallow concentrated flow 

...... Compute Tt h r  

Segment ID 

7. Surface desc r ip t i on  (paved o r  unpaved) .*.** 

....................... 9. Watercourse s lope,  s f t l f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / s  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow Segment ID 

12. Cross s e c t i o n a l  flow area,  8 ............... f t 2  

13- Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic rad ius ,  r - Compute r f t  
pw 

15. Channel s lope,  s ............ ............- f t / f t  

16. Uanning's roughness coeff., a .............. 
1.49 r 213 s1/2 ....... 17. V = Compute V f t l s  n ............................. 18. Plow length,  L f t  

...... Compute Tt h r  

20. Watershed or mubarca T, or Tt (add Tt i n  s t eps  6, 11, and 19) ...-.... h r  

7 ~ '  0.&TL = /,57 

(210-VI-TR-55, Second Ed., June 1986) 

.I 



Worksheet 3: rime of concentration &) or travel time CTt) 

Projec t  aft,? C.rt<k. AOms BY unr~ b t e  1 / ~ 7  

Location 250 Checked &/L Date 1/69 

Ci rc l e  one: G Z 3  Developed - 
Ci rc l e  one: Tt through nubarea 

w 

NOTES: Space f o r  as u n y  as two ,egments per f l w  trp can k used t o r  each 

Include a map, echemetic, o r  description of flow segments. 

Sheet flow (Appliceble t o  T, only) Segment ID 

1. Surface descr ip t ion  ( t ab l e  3-11 ..- 0 -  0 -  * *  

2. Manning's roughness coeff  ., n ( tab le  3-11 0. 

.......... 3 r10~  length,  L ( t o t a l  L 5 300 f t )  f t  

(210-VI-TR-55, Second Ed., June 1986) 

.............. .' 4. Two-yr 24-hr r a i n f a l l ,  p2 .. i n  

5. Land slope,  8 .......................-.....- f t Iff  
0.007 (nL) 

0.8 
6. Tt - Compute Tt ...... h r  

p20g5 S O o 4  

m 

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. F l w l e n g t h , L  .............. ...... ......... f t  

9.  Watercourses lope , s . . . .  ........... ......~*ft/ft 

........... 10. Average ve loc i ty ,  V ( f igure  3-11 f t / s  

L ...... 11. Tt = - Compute Tt h r  2. I b 3600 V 
A 

Channel flow Segment I D  

12. Cross s ec t i ona l  flow area ,  a f t  
2 ............... 

13. Wetted perimeter,  pw ...................... f t  

a ....... . 14. Hydraulic rad ius ,  r - Capu te  r f t  
pw ........................... 15. Channel .lope, s f t / f t  

16. Manning's roughness coeff., n .~.~.~~......* 
1.49 r 213 ,112 ....... 17. V - n Compute V f t l s  

............................. 18. Plow length,  I. f t  

L 19. Tt - - Compute Tt ...... hr 3600 V .....*. -B 20. Watershed o r  ,ub.rea Tc o r  T (add Tt i n  eteps 6, 11, and 19) h r  

T u b  ' O.b% = I .& 

tc 

uhl P N U )  

7000 

0 . 0 ~ 3 1  

. 0 . 9 0  
+ . 





I Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

Pro jec t  Qu.rf&? h ~ l L  A I ) M ~  By - L P . ~  Date !/E? 

Location 2 5 ~  Checked Date r 159 
I 

C i r c l e  one: a Tt through mubarea 

NOTES: Space f o r  8s nany as two aegments per flow type can be used for  each 
vorksheet. 

Include a map, ~chema t i c ,  o r  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface desc r ip t i on  ( t ab l e  3-1) .~.......... 
2. Manning's roughness coeff ., D ( tab le  3-11 0. 

3. Flow length,  L ( t o t a l  L I  300 f t )  .......... f t  

4.  Two-yr 24-hr r a i n f a l l ,  P2 .........-..-..*- i n  

Channel flow Segment ID 

............... 12. Cross eec t iona l  flow area,  a f t 2  

.............................. 5. Land slope,  8 f t / f t  

0.007 (nL) 0.8 
6. Tt - Compute Tt ...... h r  

- 
~ 2 0 . ~  soo4 

....................... 
I 

13. Wetted perimeter,  p, f t  

a ....... 14. Hydraulic rad ius ,  r - Compute r f t 
pw 

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved o r  unpaved) . .OW. 

........................... 15. Channel r lope ,  s f t / f t  

.............. 16. %nning0$ roughness coeff., n 

EG 

, lid P f W U  

17. V m ....... 1.49 r2I3 m1I2 Compute V f t / r  
n 

18. Flow length,  L ......................-a. • f t  

............................. . 8. Flow length,  L f t  24000 

....................... 9. Watercourse s lope ,  a f t / f t  0.0047 

........... . 10. Average ve loc i ty ,  V ( f igure  3-1) f t / e  1 . 1  1 I 
L ...... 11. Tt = - Compute Tt h r  6.01 

3600 V 

L m ...... I 19. Tt - - 
3600 V 

Compute Tt h r  

........ 20. Watershed or 8ub.rea Tc o r  Tt (add Tt i n  mteps 6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (TC) or travel time (Tt) 

Projec t  (3,q f f , ,  f(f k 8 ~ n 7  5 by&?X Date I/EC;- 

Location ZGC) Checked CK Date 1/61 

Ci rc l e  one: Present Developed 

C i r c l e  one: 
0 

Tt through aubarea 

NOTES: Space f o r  a s  many as two regments per flow type can be used fo r  each 
worksheet. 

Include a map, rchematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1 Surface descr ip t ion  ( tab le  3-11 . . . . 
2. Manning's roughness coeff ., n ( table 3-11 0. 

.......... 3. Flow length, L ( t o t a l  L 300 f t )  f t  

.. . ...... 4 .  Two-yr 24-hr r a i n f a l l ,  P2 .. .. ...- i n  

5. Land slope,  s .............................. f t / f t  
0.8 

6. Tt - 0.007 (nL) Compute Tt h r  ...... 
I 

Shallow concentrated flow Segment ID I ..... 7. Surface descr ip t ion  (paved o r  unpaved) I 
8 Flow length,  1. ............................. f f  1 

....................... 9. Watercourse s lope,  s f t / f  t ' 

........... 10. Average veloci ty,  V ( f igure  3-1) f t / s  

L 11. Tt = - Compute Tt ...... h r  
3600 V 

Channel flow Segment ID 

................ 12. Cross s ec t iona l  flow area ,  f t 2  

13. Wetted perimeter,  pw ...............s....... f t  

a ....... 14. Hydraulic radius,  r = -  Compute r f t  
pw ......... 15. Channel 'lope, a ..............-.. f t / f t  

16. Manning's roughness coeff., a .............~ I 
Compute V ....... f t / s  

18. Flow length,  L ............................. 
L 19. Tt - - Compute Tt ...... h r  f t  L 3600 V ........ 20. Watershed o r  sub.... TC o r  Tt (add Tt In s teps  6, 11, and 19) h r  

fm,= oSbTc = 1 . t 1  

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration CP,) or travel time (q) 

Projec t  t h t ( , 7  c 14 ~k PTOIYI s BY =. Date !I& 
Location 2@ Checked Date !I$? 
Ci rc l e  one: Developed 

C i r c l e  one: @ Tt through mubarea 

NOTES: Space f o r  as nany as two megments per flow type can be used for  each 
worksheet. 

Include a map, mchematic, or description of flow megments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface descr ip t ion  ( tab le  3-1) ~~..~~...... 
2. Manning's roughness coeff ., a ( tab le  3-11 0. 

.......... 3. Flow length, L ( t o t a l  L 5 300 f t )  f t  

.................. . 4 Two-yr 24-hr r a i n f a l l ,  P2 i n  

.............................. 5. Land slope,  6 f t / f t  

Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

7. Surface descr ip t ion  (paved o r  unpaved) OO.. 

8. Flow length,  L ............................. f t  

.... 9. Watercourse s lope,  a ................- f t / f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t l a  

...... Compute Tt hr 

Channel flow Segment I 
I ............... 12. Cross eec t iona l  flow area, f t 2  

13. Wetted perimeter,  pw ....................... f t  

a 14. Hydraulic rad ius ,  r I - Compute r ....~.. f t  
pw 

15. Channel r lope ,  l ........................... f t f f t  

16. Manning's roughness coeff., a m............. 

Compute V ....... f t / s  

18. Plow length, X, ............................. f t  

L 19. Tt - Compute Tt ...... h r  
3600 V ........ 20. Waterehed o r  ~ u b r e a  Tc o r  Tt (add Tt i n  s teps  6, 11, and 19) 

I (210-VI-TR-55, Second Ed., June 1986) 



1 U'orksheet 3: Time of concentration CP,) or travel time Wt) 

Project  G ~ a f  r\ (ref !L AOMS BY ,a. Date 1/69 

Location ZbP Checked Date I,/%? 

Circle one: Developed 

Circle one: @ Tt through subarea 

NOTES: Space f o r  8s many a s  two segments per flow type can be used for each 
worksheet. 

Include e map, echematic, or description of flow segmente. 

Sheet flow (Applicable t o  T, only) Segment U) 

............ 1. Surface description (table 3-11 

2. Manning's roughness coeff., a ( table 3-11 .. 
.......... 3. Flow length, L ( t o t a l  LL 300 f t )  f t  

49 TWO-yr 24-hr r a in fa l l ,  P2 ............ .a.e.. in . 5. kind slope, .............................. f t l f t  

6. Tt = 0.007 (n~)'*' Compute Tt ...*.. h r  

~ 2 0 . ~  
Shallow concentrated flow Segment I D  BL 

7. Surface descriptfon (paved or  unpaved) a.  0 .  , ~ r l  PAVED 

............................. 8. Flow length, L f t  4900 

. ....................... 9. Watercourse slope, s f t / f t  L . C O Z ~  

........... . 10. Average velocity,  V (figure 3-1) f t / s  0~84 

L Compute Tt hr 5 27 
+ ...... 11. Tt = - 3600 V 

Channel flow Segment ID 

12. Cross eectional  flow area, a fr2 1 ............... 
I 

13- Wetted perimeter, pw ....................*.. f t  

a ....... 14. Hydraulic radius, r - - Compute r f t  
0, ........................... 15. Channel .lope, 8 f t / f t  

16. Manning's roughness coeff., n .............. 
Compute V ....... f t / s  

18. Flow length, L ..........................s.. f t  

L 19. Tt = - 
3600 V 

...... Compute Tt hr  

........ 20. Watershed or 8ub.r.a T, or TI (add Tt i n  steps 6, 11, and 19) -- h r  =I- 
(210.VI-TR-55, Second Ed., June 1986) 



I Worksheet 3: Time of concentration (TE) or travel time (Tt) 

Pro j ec t  0.4c.cn C I C %  1L Abm5 BY &xL Date Jfiq 

t oca t i on  272 Checked EJIL Date ~,/$?ai - 
Ci rc l e  one* Present Developed 

C i r c l e  one: through aubarea 

NOTES: Space f o r  as many a s  two regments per flow type can be used f o r  each 
worksheet. 

Include a map, schematic, o r  descr ipt ion of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface descr ip t ion  ( t ab l e  3-1) ............ 
2. Manning's roughness coeff  ., a ( tab le  3-1) 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t) f t 

4. Two-yr 24-hr r a i n f a l l ,  P2 .................. in 

.............................. 5. Land s lope ,  s f t / f t  - .  

0.007 (nL) 0.8 ...... 6. Tt Compute Tt h r  
0.5 B0.4 -- 

P, 
Z - 

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

.......... 8. Flow length,  L .........***...-- f t  

....................... 9.  Watercourse s lope ,  s f t / f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / s  

L Compute Tt ...... h r  11. Tt - - 
3600 V 

Channel flow Segment ID 

12. Cross s ec t i ona l  flow area,  a ............... f t 2  

3 Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic radius,  r = - Compute r f t  
pw .............. 15. Channel r lope ,  8 ....*.....- f t / f t  

16. Manning*~ roughness coeff., a .......~...~~. 
Compute V ....... f t / e  

18. Flow length,  L ............................. f t  

L 19. Tt I - .. 
3600 V Compute Tt .. .. 

20. Watershed o r  subarea Tc o r  T (add Tt i n  s teps  6, 11, and 19) ........ h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

Pro j ec t  1$,~464, (rtd k f i ~ 1 1 6  BY , & L L  Date tie9 

Locat ion 274 Checked &I: Date 1/67 - 
C i r c l e  one: Developed 

C i r c l e  one: @ Tt through subarea 

NOTES: Space f o r  a s  many as two segments per f lov  type u n  be used t o r  each 
worksheet. 

Include a map, rchematlc, or descript ion of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface descr ip t ion  ( t ab l e  3-11 .........~.. 
2. Manning's roughness coeff  ., n ( t ab l e  3-1) 0. 

.......... 3. F l o w l e n g t h , L ( t o t a l L ~ 3 0 0 f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

............................. 5. Land s lope ,  8 f t / f t  - - 

6. Tt I 0.007 (n~)'** Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

7. Surface descr ip t ion  (paved o r  unpaved) - - - - *  

8. Flow length,  L ............................. f t  

9. Watercourse s lope ,  s ...................- f t / f t  

10. Average ve loc i ty ,  V ( f igure  3-1) ........... f t / ~  

L 11. Tt = - 
3600 V 

Compute Tt ...... hr  

Channel flow Segment ID 

12. Cross s e c t i o n a l  flow area ,  a ...~~.~...~.... f t 2  

13. Wetted perimeter,  p,, ....................... f t  

a ....... 14. Hydraulic radius,  r - - Compute r f t  
pw ......... 15. Channel slope, s ...............- f t / f t  

.............. 16. Manning's roughness coef f .. n 

17. V = 1.49 r2f3 ,112 Compute v ....... f t / s  
n 

18. Flow length,  L ............................. f t  

L I 

19. Tt = - Compute Tt ...... h r  
3600 V ........ 20. Water~hed o r  subarea Tc or it (add Tt i n  s teps  6, 11, and 19) h r  

Tw,= O.kTC s Z , L ~  

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration (Tc) or travel time mt) 

Project Q u ~ c , s  bc4 .k  Pbms By Ur;7 Date //gq 

Location 27fi Checked - BE Date 1/57  

Circle one: @ Developed 
Circle one: @ Tt through subarea 

NOTES: Space for as many as two regmente per flow type can be used for each 
worksheet. 

Include a map, mchematic, or description of flov segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-1) ............ 
2. Manning's roughness coeff ., a (table 3-11 0. 

.......... 3. Flow length, L (total L 5 300 ft) ft 

".. .... 4. Two-yr 24-hr rainfall, P2 .. in 

.............................. 5. Land slope, 8 ftlft 

Channel flow Segment ID 

12. Crees sectional flow area, a ..........~~... ft2 

13. Wetted perimeter, pw .................... ft 

a ....... 14. Hydraulic radius, r - - Compute r ft 
pw ........................... 15. Channel slope, ftlft 

I 

0.007 (nL)Oo8 6. Tt - Compute Tt ...... hr 

p20°5 soo4  

16- Manning's roughness coef f ., r~ .............~ 

Shallow concent rated flow Segment ID 

7- Surface description (paved or unpaved) .. 0.0 

....... Compute V ftle 

gC 

uhlPA il&C 

............................. 18. Flow length, L ft 

L 19. Tt - - Compute Tt ...... hr 
3600 V ........ 20. Watershed or 8ub.r.a Tc or Tt (add Tt In steps 6, 11, and 19) hr '1- 

8. Flow length, L ............................. ft . 11500 

9. Watercourse slope, s ....................... ft/ft 
10. Average velocity, V (figure 3-1) ..~....~... ft/s . 0.96 

L 11. Tt - - Compute Tt ...... hr . '-L 
3600 V 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration (T,) or travel time (TQ 

Pro jec t  ~'4q47.3 Creek ri/?n95 BY ~ h z ~  Date ! / ~ 9  

Location 290 Checked BK Date //!f? 

C i r c l e  one: @ Tt through subarea 

NOTES: Space f o r  8s many 8s two aegrnents per f l w  type can be used for  each 
worksheet. 

Include a map, rchematic, o r  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

............ 1. Surface descr ip t ion  ( tab le  3-11 

2. Manning's roughness coeff ., n ( tab le  3-1) 0. 

.......... 3. Flow length,  L ( t o t a l  L L 300 f t )  f t  

.. 4 .  Two-yr 24-hr r a i n f a l l ,  P2 .... in 

.............................. 5. Land s lope ,  s f t / f t  

6. Tt . 0.007 ( n ~ ) ~ ' ~  Compute Tt ...... h r  
0.5 0.4 

P, s 

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved or  unpaved) * * * - -  

8- Flow length,  L ........... ........-..-.-. f t  

9. Watercourse slope, s ........ ............... f t / f t  

10. Average ve loc i ty ,  V (f igure 3-1) ........... f t / s  

...... Compute Tt hr 

Channel flow Segment ID 

12. c ross  s ec t iona l  flow area, 8 ............... f t 2  

13. Wetted perimeter,  p, ............ ........... f t  

a ....... 14 • ~ y d r a u l i c  radius,  r = - Compute r f t  
pw .................. 1 5  Channel elope, s o........ f t / f t  

16. Manning's roughness coeff., n .............. 
Compute V ....... f t / s  

18. Flow length,  L ............................. f t  

L 19. Tt = - Compute Tt ...... h r  
3600 V 

........ .. 20. Watershed o r  subarea Tc Tt (add Tt i n  s teps  6, 11, 8nd 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (TC) or tmvel time Wt) 

Project &tr,, (err k 44~1x5 By Lny Date !/67 

Location 242 Checked Date I!@ 

Circle one: Developed 

Circle one: @ Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, rchematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (teble 3-11 -0. ..* 

2. Manning's roughness coef f . , n (table 3-1) . 
.......... 3. Flow length, L (total L L 300 ft) ft 

... 4. Two-yr 24-hr rainfall, P2 ............... in 

.............................. 5. land slow. s ftfft . - 
6. Tt = 0.007 (n~)~*' Compute Tt ...... hr 

p20e5 soe4 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) 0 . 0 . .  

.*..*..*........... ... 8. Flow length, f. v. f t 

....................... 9.  Watercourse slope, s ft/ft 

........... 10. Average velocity, V (figure 3-1) ftfs 

L I ...... 11. Tt -- 3600 V Compute Tt hr 

Channel flow Segment ID 

............... 12. Cross sectional flow area, ft2 

3 Wetted perimeter, pw .......... ............. ft 

a ........ 14. Hydraulic radius, r = - Compute' ft 
pw ........................... 15. Channel slope, B ft/ft 

16. Manning's roughness cocff., a .~~~...~.....~ 

............................. 18. Flow length, L ft 

Compute Tt ...... hr 

........ 20. Watershed or rubarea Tc or Tt (add Tt In rttps 6, 11, and 19) hr 

Tu[rF 0.b.T' = Z,20 

(210-VI-TR-55, Second Ed., June 1986) D-3 







Worksheet 3: Time of concentration CT,) or tmvel time Wt) 

pro  j c c t  G / r 4 ~ ( 1 7  C f t f  k Abm5 b' by--  Date (/?.7 

Location 229 Checked EL- Date //B" 

C i r c l e  one: Developed 

C i r c l e  one: Tc @through mubarea 

NOTES: Space f o r  8s many 8s two aegments per flow type can be used f o r  each 
worksheet. 

Include a amp, achematic, o r  descr ipt ion of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface de sc r ip t i on  ( tab le  3-1) ............ 
2. Manning's roughness coeff ., a ( tab le  3-1) .. 
3. Flow length,  L ( t o t a l  LA300 f t )  .......... f t  

.................. 4 .  Two-yr 24-hr r a i n f a l l ,  P2 i n  

.............................. 5. l and  s lope ,  8 f t l f t  

6. 0.007 ( I I L ) O * ~  Compute Tt ...... h r  
t * ,, 0.5 -0.4 

r2 

Shallow concentrated flow Segment XD r l  
7. Surface descr ip t ion  (paved o r  unpaved) ..... 
8. Flow length,  L ............................. f t  

9. Watercourse s lope ,  s ....................... f t l f t  0,003 o 
I I 

Second Ed., June 1986) 

- 
- 

........... . lo. Average velocf,ty, V ( f igure  3-1) f t / 8  04E9 I 
L 9 ...... 11. Tt = - Compute Tt hr  I .  lp5 

3600 V 

Channel flow Segment I D  

12. Cross s e c t i o n a l  flow area,  a ..........~.... ft2 

13. Wetted perimeter,  pw ............ .........oo f t  

a ....... 14. Hydraulic rad ius ,  r = - Compute r f t  
pw ........................... 15. Channel elope, 8 f t l f t  

16. Manning's roughness coeff., n ..~......~.~.. 
17. V - ....... 1.49 r2I3 e l l 2  Compute V f t l s  

n 

18. Flow length, L ............................. f t  

L 19. T, = - Compute Tt ...... h r  
3600 V 

20. Watershed o r  8ub.r.. T, or T (add T, i n  s teps  6, 11, and 19) . . r o e . .  h r  I 





Worksheet 3: Time of concentration (T,) or travel time (Tt) 

Project  Qu C ~ A ?  CYC e k Abrn5 BY LMT D B ~ L  !/f,y 

Location 237 Checked Date $5 

through subarea 

NOTES: Space fo r  as  many as  two segments per f l w  type can be used for each 
worksheet. 

Include a map, schematic, or  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface description (table 3-1) . . . . 
2. Manning's roughness coeff ., n (table 3-1) 0. 

3. Flow length, L ( t o t a l  L 5 300 f t )  .....~.... f t  

4. Tvo-yr 24-hr r a in fa l l ,  P2 ......uuflmu.. i n  

.............................. 5. Land slope, f t / f t  
0.8 

6. ,t . 0.007 (nL) Compute Tt h r  ...... 
Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) .=..- 
8. Plow length, L ............................. f f  

....................... 9. Watercourse slope, s f t / f t  

........... 10. Average velocity, V (figure 3-1) f t / s  

L ...... 11. T, = - Compute Tt hr 
3600 V 

Channel flow Segment I D  

12. Cross ~ e c t i o n a l  flow area, a ............... f t 2  

13. Wetted perimeter, p, ............ ........... f t  

a ....... 14. Hydraulic radius, r - - Compute r f t  
p, ........................... 1 5  Channel slope, f t / f t  

1 6  hnnfng 's  roughness coeff., a ~............. 
....... Compute V f t / r  

............................. 18. Flow length, L f t  

Compute Tt ...... hr  

20. Uater8htd or subarea Tc or  Tt (add Tt i n  steps 6, 11, and 19) ....... hr 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (TC) or travel time Wt) 

Pro j ec t  Q..r c - c , . ~  (rr.{ k A C Y Y ! ~  BY DnT Date 1/67 

Location 241 Checked Date /,/9,? 

Ci rc l e  one': Present Developed 0 
C i r c l e  one: Tc @ through subarea 

NOTES: Space f o r  as many as two segments per flow type urn be used f o r  each 
vorksheet. 

Include a map, mchematic, or descr ipt ion of f l ov  segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface descr ip t ion  ( tab le  3-1) .. . .-.-. . . 
2. Manning's roughness coeff ., n ( tab le  3-11 0 -  

.......... 3. F l o w l e n g t h , L ( t o t a l L L 3 0 0 f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .. ....... ......... i n  

5. Land slope,  s ................... ........... f t f f t  

6. Tt ...... 0.007 ( n ~ ) ~ * *  Compute Tt h r  

Shallow concentrated flow Segment I D  

..... . 7 Surface descr ip t ion  (paved o r  unpaved) 

8. NOW length,  L ............................. f t  

....................... 9. Watercourse s lope,  s f t f f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / s  

L ...... 11. Tt - - 3600 V 
Compute Tt hr 

Channel flow Segment ID 

12. Cross tsect iorul  flow area,  a ..........~.~~~ f t 2  

13- Wetted perimeter,  p, ...... .............---- f t  

a ....... 14. Hydraulic rad ius ,  r = -  Compute r f t  
pw ........................... 15. Channel s lope,  s f t f f t  

.. 16. Manning's roughness coef f u .............. 
Compute V ....... f t f s  

18. flow length,  L ............................. f t  

L - 
19. Tt - - 

3600 V 
...... Compute Tt h r  

....... 20. Waterehed o r  .ub.rea T or Tt (add Tt i n  s t eps  6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



1 Worksheet 3: Time of concentration (q) or travel time ('Q) 

Pro j ec t  J ~ ~ A P < - , ~  f IC f  k hbrn5 BY &T Date 11~3  

Location 245 Checked - 6K Date 1 / 6 1  

Circle one: Developed 

C i r c l e  one: Tc @ through 8ubarea 

NOTES: Space f o r  a s  many as two regments per flow type can be used f o r  each 
worksheet. 

Include a m p ,  achematic, o r  descr tpt ion of flow regments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1- Surface de sc r ip t i on  ( t a b l e  3-11 ............ 
2. Manning's roughness coeff., n ( tab le  3-1) .- 
3. Flow length,  L ( t o t a l  L 5 300 f t )  .......... f t  

.. 4. Two-yr 24-hr r a i n f a l l ,  P2 ..........oo.... i n  

5- Land slope, a ....................-.a- f t / f t  - - 

0.8 
6. Tt , 0.007 (nL) Compute Tt h r  ...... 

Shallow concentrated flow Segment I D  

7. Surface de sc r ip t i on  (paved o r  unpaved) ** - * .  

8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope ,  s f t / f t  

........... 10. Average ve loc i t y ,  V ( f i gu re  3-1) f t / s  

L 11. Tt = - ComputeTt ...... h r  
3600 V 

Channel flow Segment ID 

12. c ro s s  s e c t i o n a l  flow area ,  ............... f t 2  

13. Wetted perimeter,  pw .............e......- f t  

a ....... 14. Hydraulic radius,  r = -  Computer f t  
pu 

15. Channel r lope ,  s ........................... f t l f t  

.............. 16. Wanning '6 roughness coef f ., a 

17. V 1.49 r2l3 s112 Compute V ....... f t / s  a 

18- Flow length,  L ............................. f t  

L 19. Tt - 
3600 V 

Compute Tt .. .... h r  

........ 20. Watershed o r  8ub.r.a Tc or Tt (add Tt i n  8teps 6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration CT,) or travel time q) 

Pro jec t  Q u ~ P ) ?  ( r?~  k D M 5  BY L f V  Date !/@j 

Location 247 Checked EiC Date ( / 5 . ~  

Ci rc l e  one: Developed \ 

C l r c l e  one: Tc through eubarea 

NOTES: Space f o r  as many as two eegmenta per flow type can be used f o r  each 
worksheet. 

Include a map, echematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface desc r ip t i on  ( t ab l e  3-11 ............ 
2. Manning's roughness coeff  ., n ( table 3-11 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t 

4. TWO-yr 24-hr r a i n f a l l ,  P2 ..........--....- i n  

5. Land s lope ,  e .............................. f t / f t  

Compute Tt ...... h r  

L 

Shallow concentrated flow Segment ID 

7 . Surf ace desc r ip t i on  (paved o r  unpaved) . . 
8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope ,  s f t / f t  

10. Average ve loc i ty ,  V ( f igure  3-1) ........... f t / s  

L ...... 11. Tt - - 
3600 V 

Compute Tt h r  

Channel flow Segment I D  

............... 12. Cross eec t iona l  flow a re s ,  a f t 2  

13. Wetted perimeter ,  pw .............~...~~..~. f t  

a ....... 14. Hydraulic rad ius ,  r = - Compute r f t  
pw 

15. Channel elope, r ...................-.... f t / f t  

16. Manning's roughness coeff ., n . . . . . . 
....... compute v f t /a 

180 Flow length,  L ............................. f t  

L I 19. Tt = - Compute Tt ...... h r  
3600 V 

........ 20- Watershed or mubare. T, or Tt (add Tt i n  s t eps  6, 11, and 19) h r  

(210-M-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration (TC) or travel time CTt) 

Pro jec t  QJQE,? [re, L ADM5 By &!2L Date 9 9  

Location 253 Checked _BK Date t , / f S ,  

C i r c l e  one: Developed 

C i r c l e  one: Tc @ through rubarea 

NOTES: Space fo r  as many as two regrnents per f l w  type can be used fo r  each 
worksheet. 

Include a map, rchematic, o r  description of flow segments. 

Sheet flow (Applicable t o  T, only) Segment I D  

1. Surface descr ip t ion  ( t ab l e  3-11 ............ 
2. Manning's roughness coeff  ., n ( table 3-11 - 0  

.......... 3. Flow length,  L ( t o t a l  L 3 300 f t )  f t  

4 .  TWO-yr 24-hr r a i n f a l l ,  P2 "".. .e.o.o....- i n  

.............................. 5. Land slope,  f t / f t  

Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

7. Surface desc t ip t i on  (paved or unpaved) 0 .  .a 

8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope,  s f t / f  t 

........... 10. Average veloci ty,  V ( f i gu re  3-1) f t / s  

L ...... 11. Tt - - Compute Tt hr  
3600 V 

Channel flow Segment I D  

............... 12. Cross eec t iona l  flow area,  a f t 2  

13. Wetted perimeter,  p, ................. 0.- f t  

a ........ 14- Hydraulic radius,  r = - Compute f t  
pw .......... 1 5  Channel mlope, ................. f t / f t  

................. 6 Manning's roughness coeff 

Compute V ....... f t l s  

18. Flow length, L ................ ..........- f t  

L I 

19. Tt - Compute Tt ...... h r  
3600 V ........ .. 20. Water~hed o r  rubarea Tc Tt (add Tt i n  r teps 6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration mC) or travel time Qt) 

P r o j e c t  J ( r ~ q j . l  Cr.eek. AoMS BY f i r  Date l,/fiq 

Locat ion 255 Checked 6~ Date I,/$? 

C i r c l e  one: $=$ Developed 

C i r c l e  one: TC fi through subarea 
w 

NOTES: Space f o r  8s  many as two regments per flow type can be used f o r  each 
worksheet. 

Include a map, achematic, o r  descr ipt ion of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1 Surface descr ip t ion  ( tab le  3-1) ..........s. 
2. Uanning's roughness coeff ., n ( tab le  3-1) 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t  

........ .. 4. Two-yr 24-hr r a i n f a l l ,  PO .. .. .. .. in 

....................... 5. Land slope,  s ....... f t / f t  - - 

, 0.007 (nL) 
0.8 

6. Tt Compute Tt ...... h r  

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Plow length,  ............................. f t  

....................... 9- Watercourse s lope,  s f t l f t  

........... 10. Average veloci ty,  V ( f igure  3-1) f t / s  

L 11. T, = - ComputeT, ...... hr  
3600 V 

Channel flow Segment I D  

12. Cross ~ e c t i o n a l  flow area,  a ............... f t 2  

13. Wetted perimeter,  pw ..... ...............- f t  

a ....... 14. Hydraulic radius,  r = - Compute r f t  
pw ........................... 15. Channel elope, 6 f t / f t  

16. Manning's roughness coef f . , n . . . 
17. V - 1.49 r2l3 s112 Compute V ....... f t / s  

n 

18. Flow length,  L ...................*...-M... f t  

L 19. Tt - ...... 
3600 V Compute Tt 

h r  

....... 20. U a t e r 8 h e d o r r u b . r e a T c o r T t ( 8 d d T t i n 8 t e p ~ 6 ,  L l , a n d 1 9 )  

(210-VI-TR-55, Second Ed., June 1986) 





Worksheet 3: Time of concentration (Tc) or travel time Wt) 

Pro j ec t  Our el. bfq.b A b ~ j  BY Date 1/69 

Location Zb7 Checked EK Date l /b5 

Cl rc l e  one: Present  Developed 0 
C i r c l e  one: Tc @ through aubarea 

NOTES: Space f o r  8s many as two a e p n t s  per flow typc can be used fo r  each 
worksheet. 

Include a map, achematic, or  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

............ 1, Surface de sc r ip t i on  ( tab le  3-1) 

2. Manning '~ roughness coeff ., a ( tab le  3-11 a. 

.......... 3. Flow length,  L ( t o t a l  LL 300 f t )  f t  

4- Two-yr 24-hr r a i n f a l l ,  P2 ............o.... i n  

........... 5. Land slope,  8 .............v f t l f t  - - 
, 0.007 (nL) 0.8 

6. Tt Compute Tt ...... hr 

Shallow concentrated flow Segment I D  

7. Surface de sc r ip t i on  (paved o r  unpaved) .-.- 
............................. 8. Flow length ,  L f t  

9.  Watercourse s lope,  s ....................... f t l f t  

........... 10. Average ve loc i t y ,  V ( f igure  3-1) f t /s  

L 11. Tt - - Compute Tt ...." hr  
3600 V 

Channel flow Segment ID 

..................... 12. Cross s e c t i o n a l  flow f t 2  

13. Vetted perimeter ,  pw ....................... f t  

a ....... 14. Hydraulic rad ius ,  r - Compute r f t  
pw - 

15. Channel s lope ,  a ....................*...... f t l f t  

.............. .. 16. Manning's roughness coef f a 

1.49 r 213 s1/2 ....... 17. U I Compute V f t l s  
n ............................. 18. Flow length ,  L f t  

Compute Tt ...... h r  

........ . 20. w a t e r ~ h e d  o r  sub.rea Tc o r  'It (add Tt i n  a teps  6, 11 and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

Project 0 ~ ~ 4 4 - 1  (neck ADMS BY Ln.7 Date r / f5  

Location 273 Checked EL Date r , / ~ . ' r  

Circle one: Developed 

Circle one: Tc a through subarea 
NOTES: Space for as many as two segments per flow type can be used for each 

worksheet. 

Include a map, achematic, or description of flow segments, 

Sheet flow (Applicable to Tc only) Segment ID 

............ 1. Surf ace description (table 3-1) 

2. Manning's roughness coeff ., a (table 3-11 .. 
.......... 3. Flow length, L (total L 5 300 ft) ft 

.................. 4. Two-yr 24-hr rainfall, P2 in 

.............................. 5. Land slope, s ft/ft - - 

Compute Tt ...... hr 

Shallow concent rated flow Segment ID 

7. Surface description (paved or unpaved) . O W .  

............................. 8. Flow length, L ft 

.................... 9. Watercourse slope, s ... ft/f t 
........... 10. Average velocity, V (figure 3-1) ft/s 

L 11. Tt = - ComputeTt hr 
3600 V 

Channel flow Segment ID 

12. Cross sectional flow area, a ............... ft2 

13. Wetted perimeter, pw ..................~.... ft 
a ....... 14. Hydraulic radius, r = -  Compute r ft 

pw ....... 15. Channsl slope, 8 .................- ftlft 

.............. 16. Manning's rou~hness coeff., 

Compute V ....... ftls 

18. Flow length, L ...... .............-...- ft 

L 19. Tt - - Compute Tt ...... hr 
3600 V 

20. watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ........ hr 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration CT,) or travel time (Tt) 

p r o j e c t  QKee,? G C ~ L  P D ~ K S  BY hf Date 1/64 

Location 275  Checked ESL Date 1/09 

C i r c l e  one: resen t  Developed D 
C i r c l e  one: Tc @through subarea 

NOTES: Space f o r  as many 8s two segments per flow type can be used f o r  tach 
worksheet. 

Include a map, #chemetic, or deecription of flow segments. 

Sheet flow (Applicable t o  Tc only)  Segment I D  

............ 1. Surf ace descr ip t ion  ( t ab l e  3-1) 

2. Manning'e roughness coeff ., n ( tab le  3-11 0. 

.......... 3. Flow length,  L ( t o t a l  LL 300 f t )  f t  

.................. . 4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

.............................. 5. Land slope,  0 f t / f t  

Compute Tt ...... h r  

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved o r  unpaved) -.a 

8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope ,  s f t / f  t 

........... 10. Average ve loc i ty ,  V ( f igure  3-11 ft/s 

Compute Tt ...... hr 

Channel flow Segment I D  

12. Cross sectional flow area ,  a ............... f t 2  

13- Wetted perimeter,  pw ....................... f t  

a ....... 14. Hydraulic radius,  r =-  Compute r' f t  
Pw 

15-  Channel s lope,  s ......... ..............- f t f f t  

16. bnning ' i i  roughness coeff., n .............. 
....... Compute V f t / s  

18. Flow length,  L ..............~~~~.~~~~~~~~~. f t  

L 19. Tt I - 
3600 V ...... Compute Tt h r  

20. waterehed o r  subarea Tc o r  T (add Tt i n  s t eps  6, 11, and 19) . . r e . * *  h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration ('&) or travel time Wt) 

Pro j ec t  E P  ,, [1(f)5 5 BY ,=, Date l/6? 

Location Zc ' /  Checked S K  Date l / ~ 4  

C i r c l e  one: @ Developed 

C i r c l e  one: Tc @ through rubarea 

NOTES: Space f o r  as many as two rtgments per flow type can be used fo r  each 
worksheet. 

Include a map, rchematic, or descr ipt ion of flow segments. 

L 

Shallow concentrated flow Segment I D  
I 

7. Surface descr ip t ion  (paved o r  unpaved) .*--. 

Sheet flow (Applicable t o  TE only) Segment ID 

1. Surface descr ip t ion  ( tab le  3-11 ....~....... 
2. b n n i n g ' s  roughness coeff ., n ( tab le  3-1) 0. 

.......... 3. Flow length,  L ( t o t a l  L L 3 0 0  f t )  f t  

.................. 4. TWO-yr 24-hr r a i n f a l l ,  P2 i n  

............. 5. Land slope,  8 .......e.e....-. f t l f t  

8. Flow length,  L ............................. f t  

I 
. 

I 

9. Watercourse s lope ,  s ....................... f t / f t  

6. Tt = 0.007 ( ~ L ) O * ~  Compute Tt h r  + ...... 
0.5 s0.4 

PA 

........... 10. Average ve loc i ty ,  V (figure 3-1) f t /s  

L = I ...... 11. Tt = - 
3600 V , Compute Tt h r  

Channel flow Segment ID 

............... 12. c ro s s  ~ e c t i o n a l  flow area,  a f t 2  

....................... 13. Wetted perimeter,  pw f t  

a ....... 14. Hydraulic rad ius ,  r - - Compute r f t  
pw 

15. Channel elope, r ......... .........s....- f t / f t  

16. Manning's roughness coeff .. n ~...~~~....... 
17. V - 1.49 r2I3 m1I2 Compute V ....... f t l s  

n ............................. 18. Flow length,  L f t  

L 19. Tt - Compute Tt ...... h r  
3600 V ........ .. .. 20. Water8he.d .ub.rea T, Tt (add Tt I n  r t eps  6, 11, and 19) 

(210-VI-TR-55, Second Ed., June 1986) 





Worksheet 3: Time of concentration &) or travel time Ut) 

P r o j e c t  D1~(tll / t  /cL PL. M 5 BY ,=. Date ;/Wi 

Locat ion 2-65 Checked f i k ~  Date 1/ .9 

C i r c l e  one: resent  Developed a 
C i r c l e  one: Tc @ through subarea 

NOTES: Space f o r  a s  many as two regments per flow type can be used f o r  each 
vorksheet. 

Include a map, achematic, o r  descr ipt ion of flow segments. 

Sheet  flow (Applicable t o  Tc only) Segment ID 

1 • Surface descr ip t ion  ( t ab l e  3-11 ........~... 
2. Manning's roughness coeff ., a ( t ab l e  3-11 0. 

.................. 4. TWO-yr 24-hr r a i n f a l l ,  P2 in 

.............. 5. Land slope,  s .....OOOO..-.. f t / f t  
0.8 

6. T~ - 0-007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7 • Surface descr ip t ion  (paved o r  unpaved) 

............................. 8. Plow length,  t f t  

9.  Watercourse s lope,  s ....................... f t / f t  

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / e  

Compute Tt h r  

Channel flow Segment ZD 

12. Cross sectional flow area ,  ................ ft2 

13-  Wetted perimeter,  pw ....................... f t  

a ....... 14. Hydraulic radius,  r --  Compute t f t  
pw 

1 5  Channel s lope,  a ........................... f t / f t  

.. 1 6  Manning's roughness coef f a .............. 
....... Compute V f t l s  

18. Flow length,  L ..............~....*~~*~~~~~~ f t  

L .I 
19. T, - - Compute Tt ...... h r  

3600 V ....... .. 20. Watershed subarea Tc OK Tt (add Tt i n  s t eps  6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration CT,) or travel time (Tt) 

Pro jec t  Qi4fg,, [re< L ADMS BY #inn- Date 1,/,6? 

Location 269 Checked Bk Date I,/&=? 

C i r c l e  one: Developed 

C i r c l e  one : Tc through mubarea 
w 

NOTES: Space f o r  8s many as two regments per flow type can be used fo r  each 
worksheet. 

Include a nmp, rchematlc, o r  description of flow segments. 

Sheet flow (Applicable t o  T, only) Segment ID 

............ 1. Surface descr ip t ion  ( tab le  3-1) 

2. Manning's roughness coeff., n ( tab le  3-11 .. 
.......... 3. Flow length,  L ( t o t a l  L 1 3 0 0  f t )  f t  

4. Two-yr 24-hy r a i n f a l l ,  P2 ... . .. . . o u - ~  i n  

.............................. 5. Land slope,  s f t / f t  

6. Tt - 0.007 (n1)Oo8 ...... Compute Tt h r  

Shallow concentrated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  t ............................. f t  

....................... 9. Watercourse s lope,  s f t / f t  

........... 10. Average veloci ty,  V ( f igure  3-1) f t / ~  

L ...... 11. Tt = - Compute Tt h r  
3600 V 

Channel flow Segment ID 

12. Cross sec t iona l  flow ares ,  a .............~. f t2 

13. Wetted perimeter, pw ..................-- f t  

a ....... 14. Hydraulic radius,  r = -  Compute r f t  
pw ........................... 15. Channel s lope,  r f t / f t  

16. Manning's roughness coeff., n .............. 
17, V - 1.49 r2l3 s1l2 Compute V ....... f t / s  

n ............................. 18. Flow length,  L f t  

L I 
19. Tt = - Compute Tt ...... h r  

3600 V 

20. w a t e r ~ h e d  oy 8ub.rea Tc or Tt (add Tt In 8 t tp s  6, 11, and 19) . . r o e . *  hr  

(210-VI-TR-55, Second Ed., June 1986) 



I Worksheet 3: Time of concentration CT,) or travel time (Tt) 

pro j ec t  & ) L d ~ l , 3  P;DPS BY h r  Date !/~9 

t o c a t i o n  2C11 Checked $L Date I / B ~  

Ci rc l e  one: Tc 

NOTES: Space f o r  as many as two segments per flow type can be used fo r  each 
worksheet. 

Include a w p ,  mchematic, or description of flow segmente. 

B 
Sheet flow (Applicable t o  Tc only) Segment I D  

............ 1 1. Surface descriptfon ( t ab l e  3-11 

2. Manning'e roughness coeff ., a ( tab le  3-11 .. 
.......... 3. Flow length,  L ( t o t a l  L L 300 f t )  f t  

.... ".. 4 9 Two-yr 24-hr r a i n f a l l ,  P2 .. .. .. .. .. i n  

5.  Iand slope,  8 ...........................- f t / f t  

Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved or  unpaved) 

8s Flow length,  L ............................. f t  

..................... 9. Watercourse slope, s u f t f f  t 

........... 10. Average veloci ty,  V ( f igure  3-1) f t / s  

L 11. Tt = - 
3600 V 

Compute Tt ...... hr 

Channel flow Segment U) 

12. Cross s ec t iona l  flow area, a .........~..~.~ f t 2  

13. Wetted perimeter, p, .....................~~ f t  

a ....... 14. Hydraulic radius,  r - - Compute r f t  
PW ........................... 1s. Channel s lope,  s f t f f t  

.. 1 6  Manning's roughness coef f a .............. 
Compute V ....... f t / a  

18. Flow length,  L ............................. f t  

L .I 19. Tt = - Compute Tt ...... hr  
3600 V ....... 20. Watershed or subarea Tc or Tt (add Tc i n  s t eps  6, 11, and 19) hr 

(210-VI-TR-55, Second Ed., June 1986) 
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1 
Worksheet 2: Runoff curve number and runoff 

Project (,,I, 1 ,  C ~ ~ P L  #on?5 BY on7 Date 1/87 

Location 335 Checked Bk Date I/<:. 

Circle one: Developed 

1. Runoff curve number (CN) 

E 1*04 74.05 . Use CN - 
2. Runoff 

Soil name 
and 

hydrologic 
group 

(appendix A) 

A 

B 

Frequency ...'........................*~~ yr 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

m T S ! - f R u F ,  ,POOR cotJbrl7orJ 

b-7 JHROB. w C ~ F I O I ~ O ~  

Rainfall, P (24-hour) .................. in 

.............................. 1 Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or eq6. 2-3 and 2-4.) 

Product 
of 

CN x area 

lo .06  

~ 7 . 7 1 ~  

77. $4 

Area 

Dacqes 
mi- 

0 %  

0. /L 

o SF 

I 

1' Use only one CN source per line. Totals = 

11 

(210-VI-TR-55, Second Ed., June 1986) 

1 d 

(V 
I 

N 

QI .+ 

b3 

rl 

Storm 11 

CN-  

m 
I 

cv 

M • 

$ ' c L ~  

Storm 12 

e 
I 

N 

& 

Stom 13 

A 



I Worksheet 2: Runoff curve number and runoff 

Project Quec n f f c r G  & ~ f r i S  By Lrr,7 Date ~ / f i ?  

Lacation 342 Checked Date 1,/p7 

Circle one: Developed 

1 1. Runof c curve number (CN) 

Soil name Cover description Area Product 
11 and C N -  of 

hydrologic (cover type, treatment, and a CN x area 
I r n U  

group hydrologic condition; r*l hl I m I 0ac;es 
percent impervious; P) Bmi- 

unconnected/connected impervious 2 0% 
(appendix A) area ratio) ~ L L  +I r( 

- 

1! Use only one CN source per line. Totals = G, So 35.70 

total roduct = 35.70 , . CN = a (weighted) = 
totalparea 0.50 D 

I, 2. Runoff 

Frequency ............................... yr 

.................. Rainfall, P (24-hour) in 

.............................. Runoff, Q in 
I (Use P and CN with table 2-1. fin. 2-1. . - 

or eqs. 2-3 and 2-4.)  

I 

Storm I1 S t o m  12 Storm 13 

- 



I Worksheet 2: Runoff curve number and runoff 

Project O u ( 4 r ~  ~ T ~ c L  ,qbmS BY D n T  Date 1/&7 

Locat ion 346 Checked E &  Date l / g 9  

Circle one: @=> Developed 

E 1. Runoff curve number (CN) 

-5 = 81c , Use a . 
3#19 8 

1 2. Runoff 

6 ............................... Frequency pr 

_ 

.................. binfall, P (24-hour) in 

Runoff, Q ................... ..... ...... In 
(Use P and CN with table 2-1, fig. 2-1, 

Soil name 
and 

hydrologic 
group 

(appendix A) 

A 

0 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

FflrZM LA C 

I 1 
or tqs. 2-3 and 2-4. )  

I/ Use only one CW eource per line. Totals = 

1 / 

(210VI-TR-55, Second Ed., June 1986) 
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Area 

O a c ~ e s  
Bmi- 
0 OX 

/* 10 

Z,o9 

N 

N 

p1 

&3 

75 

i 

Storm 11 

Product 
of 

CN x area 

69 30 

1%. 75 

3.17 Z Z b . 0 5  

CN-  

1 u  
I 

& 
~ L L ~ F  

Storm 12 

I 
CV 

&, 
+ 1 + 1  

Storm 13 



I Worksheet 2: Runoff curve number and m o f f  

Project ,, / r ~ < k  ADWS By kLlL Date 

I 
Location 354 Checked - BK Date I/P? 

1 1. Runoff curve number (CN) 

. 
Soil name Cover description Area Product 1 / and CN-  of 
hydrologic (cover type, treatment, and N CN x area I r n U  

8 r OuP hydrologic condition; cu I I Dacges 
percent Impervious; Q) @mi- 

unconnected/connected Impervious 2 ; 0% 
(appendix A) area ratio) a + + (  H & k l  

e m5EPT SIiR\1B. PooK C O ~ D I ~ D ~  77 0 , 1 D  7.70 

6 f&t?P?\ LAdD 75 0.4.e 3b.00 

C T SHRUB . ~ b o K  ~ o d ~ l n * t J  % .  D.15 12.75 

c f&?M LfWO $7. 0 .  &5 53.30 

/ Use only one ~ource per line. Totals = 1-30 109,75 , 

1 CN (weighted) = total product I 
total area 

'09 = 77,5? Use CN = 
1 *38 

1 2. Runoff 

............................... Frequency yr 

Rainfall, P (24-hour) .................. in 

.............................. I Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 

i 

Storm 11 Storm t 2  Storm 13 

i 

1 
or eqs. 2-3 and 2-4.)  



I Worksheet 2: Runoff curve number and runoff 

1 Project Ijuc07 (re.& A0mS BY L ~ ; T  Date I!B? 

J 
Location 351c Checked BK Date l C f l  

Circle one: c z e 3  Developed 

E I .  Runoff curve number (CN) 

I 
I 
1 
I 
I - 
li 
I 
1 
1 

) 2. Runoff 

I ............................... Frequency yr 

Soil name 
and 

hydrologic 
group 

(appendix A) 

A 

C 

- 

.................. binfall, P (24-hour) tn 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent Impervious; 

unconnected/connected impervious 
area ratio) 

F . ~ ~ L A U D  

FAen?MtJD 

1 4  or eqs. 2-3 and 2-4.) 

Product 
of 

CN x area 

324.75 

19.66 

(210-VI-TR-65, Second Ed., June 1986) 

43 

Area 

Dacges ami- 
El% 

4.33 

0.24 

Use only one CN source per line. Totals = 

1 I 

4,S7 

N 

rrl 

9) 
d 

75 

Bz 

CN- 

t n u  
N I 

= 3 ' +  d t , ~  

m~ I 

a;, 



I Worksheet 2: Runoff curve number and nmoff 

Project Qute.4 Creek. &Om5 BY b - 7  Date 

3 Location 3b9  Checked Date ,,/&? 

a 1. Runoff curve number (CN) 

total 'oduct , S S k  - 3.72 Use a = (weighted) = totalparea 
4.87 8 

' 1 2. Runoff 

# Frequency ............................... Yr 

Soil name 
and 

hydrologic 
group 

(appendix A) 

.................. Rainfall, P (24-hour) in 

.............................. Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

r, FARM  LA^ D 82 1.45 159.90 

I I 

1' Use only one ~1 source per line. Totals = 4 $7 583.36 A 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

1 / C N -  

(210-VI-TR-55, Second Ed., June 1986) 

Area 

Oac5es 
Bmi- 
0% 

N 
I 

N 

p1 

5( 

Storm #I 

- 
Product 
of 

CN x area 
(T, 

I 
CU 

a d d  
b a a  

Storm #2 

u 
I 

b;) 

Storm 43 

- 



I Worksheet 2: Runoff curve number and m o f f  

Project Qufrl  I CfWb A D n 6  BY L n , T  Date VRj  

Location 314 Checked EL Date l /p9 

Circle one: Developed 

1 1 Runoff curve number (CN) 

1 CN (weighted) - total product 441.26 
I- 

total area 5.74 7(t, ZI . Use CN = 

Soil name 
and 

hydrologic 
group 

(appendix A) 

t3 

f3 

I3 

............................... Frequency yr 

Rainfall, P (24-hour) .................. in 

.............................. Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or tq6. 2-3 and 2-4.) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious; 

unconnected/connected impervious 
area ratio) 

DE3EP7 8P35d , POOL C B ~ D  1 ~ 0 t . l  

Fheh~~fi  fl b 

PNCD W P  05 

, t  (210-VI-TR-55, Second Ed., June 1986) 

4 4 1 . a  - Use only one CN eource per line. Totals = 

Storm 11 

b 

1 / 

5,7q 

Area 

0acr;es 
Bmi- 
0% 

2 94 

2 .f!c 

0.6 

I 

N 

N 

o) 

77 

75 

98 

Storm I2 

Product 
of 

CN x area 

zzb.38 

210.00  

4 ,  90  

Storm 13 

C N -  

I m u  
I 

N 

D 2 ~  
F r  

I 
N 

A 



1 Worksheet 2: Runoff curve number and runoff 

1 Project ~ U P O I  Cycek BY mr Date 

Location 3b0 Checked 6 K  Date r k S  - 
Circle one: Developed 

I 1. Runoff curve number (CN) 

............................... Frequency yr 

Soil name 
and 

hydrologic 
group 

(appendix A) 

6 

.................. Rainfall, P (24-hour) in 

.............................. Runoff, Q Sn 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

(210-VI-TR-55, Second Ed., June 1986) 

- -- 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent impervious ; 

unconnected/connected Impervious 
area ratio) 

F&ernusrJD 

1' Use only one CN source per line. Totals = 3.48 

1 / 

z W .  00 

Area 

Dacqes 
@mi- 
0% 

340 

N 

N 

Q) 

-pS 

- 

Product 
of 

CN x area 

zbi .  00 

CN- 

I m u  
I 
N 

• 

~ C L &  

I 
cv 

b;) 

i 



I Worksheet 2: Runoff curve number and runoff 

Project  ( L ~ c o ,  fx(& M ~ S  BY h T  Date :/fi? 

Location 372 Checked g,c Date 

Ci rc le  one: Developed 

I 1 Runoff curve number (CN) 

t o t a l  roduct - zn.75 I 7L;,00 
0 4  (weighted) = totalparea 3.77 Use CN = 

s 

( 2. Runoff 

So i l  name 
and 

hydrologic 
group 

(appendix A) 

B 

............................... Frequency F 

Use only one CN source  pe r  l ine .  Totals  - 3'77 202,75 

Cover descr ip t ion 

(cover type,  treatment, and 
hydrologic condition; 

percent impervious; 
unconnected/connected Impervious 

a r e a  r a t i o )  

FARflLCt-hlD 

Area Product 
1 / 

Rainfa l l ,  P (24-hour) .................. i n  

.............................. Runoff, Q In  
i (Use P and CN with t a b l e  2-1, f i g .  2-1. 

N 

N 

PI 

2 

X 

- - 

j l o r  eqs. 2-3 and 2-4.) 

C N -  

l m u  
I 

hl 

S c r r ~ r t  r( 

Storm t1 

(210-VI-TR-65, Second Ed., June 1986) 

of 
CN x area  

I O a c $ e s  
N Bmi- 
&, 0% 
+l 

3,77 @Z ,75 

Storm t 2  Storm t 3  

- 



I Worksheet 2: Runoff curve number and runoff 

Project & ? U P C ~  r + - e ~ 4  ,+Dm5 BY &IT Date 1/69 

Location ~ 7 6  Checked EL Date !/E? 

E 1. Runoff curve number (CN) 

2.23 
= 75149 Use = 

# 

1 2. Runoff 

Soil name 
and 

hydrologic 
group 

(appendix A) 

I ...'.........................~* Frequency yr 

.................. Rainfall, P (24-hour) in 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 

I 

1' Use only one CN source per line. Totals = 2,23 /b0.?4 - 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
percent tmpervious; 

unconnected/connected impervious 
area ratio) 

I or eqs. 2-3 and 2-4.) 

Storm tl 

L 

(210-VI-TR-55, Second Ed., June 1986) 

1 / CN- 
Area 

Dac5es 
a m i -  
0 %  

N 
I 

w 
Q) 

2 

Storm 12 

Product 
of 

CN x area 

Storm 43 

C1 
I 

&, 
rl 

d t 4 k  

u 
I 

;J 
+ 







Worksheet 3: Time of concentration &) or travel time CTt) 

Pro jec t  &to: Cree,! P O ~ S  BY Lm7  ate 1/89 

b c a t  ion 92 Checked BIC Date !/84 

C i r c l e  one: Developed 

C i r c l e  one: @ Tt through rubarea 

NOTES: Space f o r  as many 8s two regments per flow type can be used for  each 
worksheet. 

Include a map, achematic, or description of flow regments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

............ 1 Surface descr ip t ion  ( tab le  3-11 

2. Manning's roughness coeff ., n ( tab le  3-1) .. 
.......... .. 3. Flow length ,  L ( t o t a l  L 5 300 f t )  f t  

. . .................. 4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

........... 5. Land slope,  r ......o.-..-o. f t / f t  - - 
0.8 

6. Tt . 0.007 (nL) Compute Tt ...... hr  

Shallow concentrated flow Segment I D  

..... 7. Surf ace descr ip t ion  (paved or  unpaved) 

............................. 8.  Flow length,  L f t  

9. Watercourse s lope,  6 ..................... f t / f t  

........... LO. Average veloci ty,  V ( f igure  3-1) f t l s  

L I ...... 11. Tt - - Compute Tt h r  
3600 V 

Channel flow Segment ID 

12. Cross ~ e c t i o n a l  flow area,  8 ~...........~.. f t 2  

13. Wetted perimeter,  pw ....................... f t  

a ....... 14. Hydraulic radius,  r = -  Compute r f t  
"w 

15. Channel r lope,  r ........................... f t l f t  

16. HBnning '8 roughness coeff ., a ~............. 
Compute V ....... f t / a  

.................. 18. Flow length,  I. . . . o o o . . . u  f t  

L 19. Tt - ...... 
3600 V Compute Tt h r  ........ 20. Watershed or subarea T, or It (add Tt In s t eps  6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) D-3 



Worksheet 3: Time of concentration &) or travel time Wt) 

p r o j e c t  Ou~ct? &@& 4%*5 BY h r  Date //h 

t o c a t i o n  34(p Checked Ey Date (/fL? 

C i r c l e  one: @ ~eve lopcd  

C i r c l e  one: @ Tt through nubarea 

NOTES: Space f o r  8s many 8s two regments per flow type can be used f o r  each 
worksheet. 

Include a map, mchematic, or description of flow regmente. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface descr ip t ion  ( tab le  3-1) ~........... 
2. Manning's roughness coeff ., n ( tab le  3-11 0. 

.......... 3. Flow length,  L ( t o t a l  LF 300 f t )  f t  

4. Twoyr 24-hr r a i n f a l l ,  P2 ....oou..-.... i n  

...... Compute Tt h r  

L 

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved or  unpaved) ..-.. 
8. Flow length,  L ............ . . . . . . .m...o.o f t  

....................... 9. Watercourse s lope,  8 f t / f t  

........... 10. Average veloci ty,  V (f igure 3-1) f t / ~  

L ..... 11. T, I - ComputeTt. hr  
3600 V 

Channel flow Segment I D  

................ 12. Cross oec t iona l  flow area,  f t z  

13. Wetted perimeter,  p, ....................... f t  

a ....... 14. Hydraulic radius,  r = Computer f t  
pv ........................... 15. Channel elope, l f t / f t  

16- Manning*~ roughness coef f ., o . . 
1.49 r 213 ,l/Z 17. V = Compute V ....... f t / s  

n 

............................. 18. Flow length, L f t  

L I 
19. Tt * - 

3600 V ...... Compute Tt hr  

........ .. 20. Watershed rubarea T, or Tt (add Tt i n  s teps  6, 11, and 19) h r  
0 

1~~ 2 0, ~ T c  = 3.93 

(210.VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration CTc) or travel time (Tt) 

Pro jec t  g14 / .  [ r t l k  f ? ~ , m 5  By L~ ,T  Date !/EG 

Location Z54 Checked P,L Date I/?? 

Ci rc l e  one: Developed 

C i r c l e  one: Tt through 8ubarea 

NOTES: Space f o r  as many as two regments ptr flow type can be used f o r  each 
worksheet. 

Include a map, schematic, o r  description of flow cegmente. 

Sheet flow (Applicable t o  Tc only) Segment ID 

............ 1 • Surface descr ip t ion  ( tab le  3-1) 

2. Manning'e roughness coeff ., n ( tab le  3-11 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .........-..--.. i n  

5. Land slope,  a .............................. f t l f t  

0.007 (nL) 
0.8 

6. Tt Compute Tt .... .. h r  

Shallow concentrated flow Segment f9 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  L ......................... f t  

.............. 9. , Watercourse s lope,  s ......... f t l f t  

........... 10. Average ve loc i ty ,  V ( f igure 3-1) f t / e  

L ...... 11. T, - - ComputeTt hr  
3600 V 

Channel flow Segment I D  

12. Cross s ec t iona l  flow area,  a .........~...~. f t 2  

13. Wetted perimeter,  pw ....................... f t  

a ....... 14. Hydraulic radius,  r = -  Compute r f t  
pw ........................... 15. Channel s lope,  f t / f t  

.. 16. b n n i n g ' s  roughness coeff u .............. 
....... Compute v f t l s  

.............. 18. Flow length,  L . . . . .w. .ooooo f t  

Compute Tt ...... hr  

........ 20. Waterehed o r  mub.rea Tc o r  Tt (add Tt i n  s t eps  6, 11, and 19) h r  

7uc; = O,&SrL = 3.12. 

(210-VI-TR-55, Second Ed., June 1986) D-3 



Worksheet 3: Time of concentration flc) or travel time Rt) 

Pro jec t  OLAC~+- ,  ( c e ~ k .  fib& BY LWT Date I / $ ]  

Location S S 6  Checked L Date f / ~ "  

resent  Developed C i r c l e  one: 

C i r c l e  one: Tt through rubarea 

NOTES: Space f o r  as many as two regments per flow type can be used for  each 
worksheet. 

Include a map, achematic, o r  descriptlon of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment D 

1. Surface descr ip t ion  ( tab le  3-11 ............ 
2. Manning's roughness coeff ., n ( tab le  3-11 0. 

.......... 3., Flow length,  L ( t o t a l  L 5 300 f t )  f t  

.................. 4. TWO-yr 24-hr r a i n f a l l ,  P2 i n  

............. 5. Land slope,  8 ..............- f t / f t  

0.007 (nL) 0.8 
6. Tt Compute Tt ...... h r  

Shallow concent rated flow Segment ID 

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope,  s f t f f t  

10. Average ve loc i ty ,  V (f igure 3-1) ........... f t / s  

...... Compute Tt h r  

Channel flow Segment II) 

12- Cross s e c t i o n a l  flow ...a, ............... f t z  

....................... 13- Wetted perimeter,  p,, f t  

a ....... 14. Hydraulic rad ius ,  r = -  Compute r f t  
"w 

15. Channel slope, 8 ........................... f t / f t  

16. Manning's roughness coeff ., n 0. . . . . 0. 
17. V 1 

1.49 r2I3 a l f 2  Compute v ....... f t / s  
n ............................. 18. Flow length,  L f t  

L 1 
19. Tt - - Compute Tt ...... h r  

3600 V 

........ .. 20. Watershed or rubarea Tc Tt (add Tt i n  Step8 6 ,  11, and 19) h r  

7&Gj = 0.bG Z 4,q4 



I Worksheet 3: Time of concentration CTc) or travel time n) 
Project /3u cuq C V ~ C L  A b M 5  By L n T  Date 1/t5 

Location Checked E L  Date t/f', 

Circle one: 

NOTES: Space for as many as two eegments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow regmente. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-11 ............ 
2. Manning's roughness coef f . , n (table 3-1) . . 
3. Flow length, L (total L 300 ft) .......... f t 

4.  Two-yr 24-hr rainfall, P2 .... ...... 0 in 

5. Land slope. s .............................. ft/ft - - 
6. T, 0.007 (n1)Oo8 Compute Tt ...... br 

p2Oo5 

Shallow concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

............................. 8. Flow length, L ft 

....................... 9.  Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ........... ft/s 
L ...... 11. T, = - Compute Tt hr 

3600 V 

Channel flow Segment ID 

12. Cross ractlonal flow area, a ............... ft2 

13. Wetted perimeter, p, ....... ............- ft 

a 
14. Hydraulic radius, r = - Compute r ....... ft 

pw ............ IS. Channel slope, r ...........- ft/ft 

16. Uanning's roughness coeff ., a .............. 
17. V - 1.49 r2l3 ell2 Compute V ....... ft/r 

n 

18. Flow length, L ................~~~.~~~~~~.~~ ft 

L m 19. Tt = - Compute Tt ...... hr 
3600 V 

........ 20. Watershed or 8ubar.a Tc or Tt (add Tt Ln steps 6, 11, and 19) hr 

6 0 . 7  = 9.12 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration or travel time mt) 

Projec t  c ~ t c i ,  C v i f b  ALnic By .a, Date f/E? 

Locat ion 31C4 Checked Date r /eq  

Circ l e  one: Developed 

C i rc l e  one: @ Tt through subarea 

NOTES: Space fo r  as many as two segments per flow t).p can be used for  each 
worksheet. 

Include a map, mchematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surf ace description ( tab le  3-11 0. 

2. Manning's roughness coeff ., a ( tab le  3-11 0. 

.......... 3. Flow length, L ( t o t a l  L 5 300 f t )  i t  

................ 4. Two-yr 24-hr r a i n f a l l ,  P2 .. i n  

6. Tt ...... 0.007 (~L)O*' Compute Tt h r  

Shallow concentrated flow Segment I D  

7. Surface descr ip t ion  (paved O r  unpaved) * * - * *  

8. Flow length, L ...........m....o.-~....-.~ f t  

9. Watercourse s lope,  s ................*---** f f l f t  

10. Average veloci ty,  v (f igure 3-11 ........... f t l s  

L 
11* Tt = rn Compute Tt ...... hr 

Channel flow Segment ID 

12. Cross sec t ional  flow area,  l 0.. 0. 0 . .  - 0  0 .  f t 2  

13. Wetted perimeter, pw ....................... f t  

a ....... 14. Hydraulic radius,  r =-  Compute r f t  
pw 

15. Channel elope, s .........................~. f f l f t  

.............. .. 16. Manning's roughness coef f n 

compute v ....... f t l s  

18. Flow length, L ............................. f t  

L 
19. Tt - - 

3600 V 
...... Compute Tt h r  

....... 20. Watershed or  subarea Tc o r  It (add Tt i n  step8 6, 11, and 19) h r  

~ L W  = O.b> : 5.34 

(210-V1-TR-55, Second Ed., June 1986) D-3 



Worksheet 3: Time of concentration VC) or travel time (Tt) 

Pro jec t  0,) 64,7 ( IQQL ADMS BY Lw' Date 1 / ~ ' 1  

Location 365 Checked Eir Date I / E ?  

C l r c l e  one: @ Developed 

C i r c l e  one: Q Tt through subarea 

NOTES: Space f o r  as many as two segments per flow type can be used f o r  each 
worksheet. 

Include a map, rchematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface desc r ip t i on  ( tab le  3-11 ....~....... 
2. Uanning's roughness coeff ., n ( tab le  3-11 9 -  

3. Flow length,  L ( t o t a l  L 1 3 0 0  f t )  .......... f t  
. , ......... 4- Two-yr 24-hr r a i n f a l l ,  P2 i n  

5. Land slope,  s .............................. f t / f t  
0.8 

6. Tt - 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

7. Surface desc r ip t i on  (paved o r  unpaved) .=..- 
8. Flow length,  L .......................... f t  

9. Watercourse s lope ,  s .... ................- f t / f t  

10. Average ve loc i ty ,  V (f igure 3-1) ..*.*-.-=.. f t / ~  

L ...... 11. Tt - - Compute Tt h r  
3600 V 

Channel flow Segment ID 

12. Cross s e c t i o n a l  flow area,  l .....s......... f t 2  

13. Wetted perimeter,  pw .,...........r.......... f t  

a ....... 14. Hydraulic rad ius ,  r -- Compute r f t  
pw ........................... 15. Channel s lope ,  s f t / f t  

Compute V ....... f t / s  

18. Flow length,  L ............................. f t  

L I 
19. Tt - Compute Tt ...... hr  

3600 V ....... 20. Watershed o r  subarea Tc or Tt (add Tt i n  s teps  6, 11, and 19) h r  

6 = 7 : q,,q 

(210-V1-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration CT,) or travel time Vt) 

Project G;, r ~ r ,  ( r-cc-G A an15 By h-7  Date !/$? 

Location 372 Checked 6 2  Date I!@? 

Circle one: -\ Developed 

Circle one: Q Tt through subarea 

NOTES: Space for as many as two eegmente per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

............ 1. Surface description (table 3-1) 

2. Manning's roughness coeff ., n (table 3-11 .. 
.......... 3. Flow length, L (total LI 300 ft) ft 

4. Two-yr 24-hr rainfall, P2 .................. in 

.............................. 5. Land slope, s ft/ft - - 
0.8 . Tt , 0.007 (nL) Compute Tt ...... hr 

Shallow concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

............................. 8. Flow length, L ft 

9. Watercourse slope, s ..................... ft/ft 

........... 10. Average velocity, V (figure 3-1) ft/s 

L ...... 11. Tt = - Compute Tt hr 
3600 V 

Channel flow Segment ID 

..................... 12. cross sectional flow it2 

13. Wetted perimeter, p, ....................... ft 

8 
14. Hydraulic radius, r 0 -  Computer ....... ft 

pw ...... 15. Channel slope, s ...............-..- ft/ft 
.............. .. 16. Hanning0s roughness coeff n 

18. Flow length, L .................~~~~~~~~~..~ ft 

L 19. Tt - - Compute Tt ...... hr 
3600 V ....... 20. Uater~hed .. subarea Tc or Tt (add j in steps 6, 11, and 19) hr me 

7-,-,= 0 . b ~  z 4.60 

(210-M-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration me) or travel time (Tt) 

Pro jec t  f I .  r , C t r ,  L: t'.(in?S By b-\r Date &q 

Location 574 Checked &L Date 1/57 

C i r c l e  one: @ Developed 

C i r c l e  one: @ Tt through mubarea 

NOTES: Space f o r  as many as two segments per flow type can be used fo r  each 
vorksheet. 

Include a map, mchematic, o r  description of flow regments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface descr ip t ion  ( t ab l e  3-11 ~........... 
2. Uanning'a roughness coeff  ., n ( tab le  3-11 .. 

.......... 3. Flow length, L ( t o t a l  L 5 300 f t )  f t  

4.  Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

Channel flow Segment U) 

12. cross  ~ e c r i o n a l  flow area ,  a ............... f t 2  

13- Wetted perimeter,  pw ....................... f t  

a 14. Hydraulic rad ius ,  r - - Computer....... f t  
pw 

15. Channel s lope ,  l .............. ............. f t / f t  

16. bnn ing ' s  roughness coeff., a .............. 
17. V - 1.49 r2'3 sl'* Compute V ....... ft/s 

n 

18. Plow length, L ............................. f t  

L 19. Tt - - Compute Tt ...... h r  
3600 V 

........ 20. Watershed o r  .ubarea Tc o r  Tt (add Tt i n  s t eps  6, 11, and 19) h r  =El 
7a6 = 0.6T~ = 5.22 

.............................. 5. !and slope, s f t / f t  

6. Tt - 0.007 (nI,)Ow8 Compute Tt ...... hr 

p20°5 soo4 

I (210-VI-TR-55, Second Ed., June 1986) 

Shallow concentrated flow Segment ID 

7. Surface descr ip t ion  (paved o r  unpaved) ..~.. 
8. Flow length, L ............................. f t  

A6 

UNFA\I&C 

. 15700 

....................... 9. Watercourse s lope ,  s f t / f t  D oc?b 

........... 10. Average ve loc i ty ,  V ( f igure  3-1) f t / s  0.97 

L ...... 11. Tt = - 3600 V 
Compute Tt hr  5.3b 
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Worksheet 3: Time of concentration &) or travel time (Tt) 

Pro jec t  /Ac+-, , C T ~ C L  ADm5 BY k h t e  1/87 

Location 339 Checked Blc Date f/!? 

Ci rc l e  one: Developed 

C i r c l e  one: Tc through subarea 

NOTES: Space f o r  8s m n y  as two segments pet flaw type can be used f o r  each 
worksheet. 

Include a oap, rchemetic, o r  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface descr ip t ion  ( tab le  3-1) ..~.....~... 
2. hnnlng 'e  roughness coeff ., n ( tab le  3-1) .. 

.......... 3. Flow length,  L ( t o t a l  1 . 5 3 0 0  f t )  f t  

4. TWO-yr 24-hr r a i n f a l l ,  P2 .................. i n  

5 .  Land slope,  8 .............................. f t / f t  
0.8 

Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  L .......................... f t  

....................... 9. Watercourse s lope,  s f t / f t  

........... 10, Average ve loc i ty ,  V (f igure 3-1) f t / s  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow tkgment I D  

12. Cross s ec t iona l  flow area,  a ............... f t 2  

13. Wetted perimeter,  pw ....................... f t  ,zTi;;j;;,; ".:I 1 a ....... 14. Hydraulic rad ius ,  r -- Compute r f t  
pw 

15. Channel s lope,  8 ........................... f t / f t  &ARTUW L/tJa 

16. Uanning 'o roughness coef f . , a . . . 
17. V I 1.49 r2l3 slr2 Compute V ....... f t / s  

n ............................. 18. Flow length, L f t  

L 19. Tt = - Compute Tt ...... hr  
3600 V 

....... 20. Watershed or rubarea Tc or Tt (add Tt i n  8teps 6, 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration &) or travel time CTt) 

Projec t  / ; ~ c /  ;, ( r e 4  k Ron19 By Ln~r Date !/63 

Location 341 Checked BIL Date 

C i r c l e  one: Developed - 
Ci rc l e  one: Tc through rubarea 

NOTES: Space f o r  as many as two segments per flow type can be used fo r  each 
worksheet. 

Include a map, 8chematic, or descript ion of flow segmente. 

Sheet flow (Applicable t o  Tc only) Segment I D  

............ 1. Surf ace desc r ip t i on  ( tab le  3-1) 

2. ELenning'a roughness coeff ., n ( tab le  3-11 0. 

.......... 3. Flow length,  L ( t o t a l  L 5 300 f t )  f t  

............ .. 4.  Two-yr 24-hr r a i n f a l l ,  P2 .. .. in 

.............................. 5. Land slope,  8 f t / f t  
0.8 

, 6. T~ . 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

8. Flow length,  ............................. f t  

....................... 9.  Watercourse s lope ,  s f t l f t  

........... 10. Average ve loc i ty ,  V (f igure 3-1) f t / ~  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow Segment ID 1 7 1  
12. Cross s e c t i o n a l  flow area,  a ~~.~........... f t 2 I 7 0 O o 0 0 ~  I 

............................. 18. Flow length ,  L 

L 19. Tt - Compute Tt h r  
3600 V ...... 

....................... 13. Wetted perimeter,  pw f t  

a ....... 14. Hydraulic rad ius ,  r -- Compute r f t  
Pw 

15. Channel s lope ,  8 ........................... f t / f t  

16. Manning's roughness coeff., n ~ . ~ . ~ . ~ ~ ~ ~ . . . ~  
1.49 r 213 81/2 17. V Compute V ....... f t l s  

0 

........ 20. Watershed or  8ub.r.a Tc or Tt (add Tt i n  8teps 6, 11, and 19) h r  

(210.VI-TR-55, Second Ed., June 1986) 
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I Worksheet 3: Time of concentration Wc) or travel time R) 

,I Pro jec t  OL<e<,-, ( r c ~ k  t;-orrl= BY LfnT Date 1/87 

u Location _ 9% Checked - Bkl Date I ~ / I  

Ci rc l e  one: a Developed 

C i r c l e  one: Tc a through rubarea 

I NOTES: Space f o r  as many as two regmento per flw type can be used for  each 
worksheet. 

Include a map, rchematic, or description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment I D  

1. Surface descr ip t ion  ( tab le  3-1) ............ 
2- Manning's roughness coeff ., n ( tab le  3-11 0. 

.......... 3. Flow length,  L ( t o t a l  LF 300 f t )  f t  

.................. 4.  Two-yr 24-hr r a i n f a l l ,  P2 i n  

5. Land slope. 8 ........... .........v..-- f t / f t  - - 
0.8 

6. Tt . 0.007 (nL) Compute Tt ...... h r  

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved or  unpaved) 

............................. 8. Flow length,  L f t  

....................... 9. Watercourse s lope ,  s f t / f t  

........... 10. Average ve loc i ty ,  V (f igure 3-1) f t / ~  

L ...... 11. Tt = - Compute Tt hr  
3600 V 

Channel flow Segment ID 

12. Cross s ec t iona l  flow area,  a .............~. f t 2  

13. Wetted perimeter,  p, ............ f t  
:4$-J4-JJ ........... 

a 
Compute r ....... f t  + S F  +ti 14. Hydraulic rad ius ,  r = -  I-- 

p, 
15. Channel r lope ,  s ....................*...~~. f t / f t  M H & ~  U#U, 

16. Manning*~ roughness coeff., a ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~  
17. V = 1.49 r2l3 s1l2 Compute V ....... f t / s  

n ............................. 18- Flow length,  L f t  

L 19. Tt = - Compute f t  ...... h r  
3600 V 

........ 20. Vate r~hed  or rubarea Tc or  Tt (add Tt i n  r teps  6, 11, and 19) hr 

I (210-VI-TR-55, Second Ed., June 1986) 



Worksheet 9: Time of concentration (T) or travel time (Tt) 

Project G / d t ~ n  &cB(C A~ln'15 BY mT Date ! /~4 

Location 349 Checked &k Date {I59 

Circle one: Developed 

Circle one: Tc @ through subarea 
- 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, achematic, or description of flow regmente. 

Sheet flov (Applicable to Tc only) Segment ID 

1. Surface description (table 3-11 0.0 -..----- 
2. Manning's roughness coeff ., n (table 3-11 .. 

.......... 3. Flow length, L (total L 5 300 ft) ft 

.................. 4. Two-yr 24-hr rainfall, P2 In 

.............................. 5. Land slope, 8 ftlft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) * * * * *  

............................. 8. Flow length, L ft 

9. Watercourse slope, s ....................... ft/ft 
10. Average velocity, V (figure 3-1) .........~. ft/s 

...... Compute Tt hr 

Channel flow Segment ID 

............... 12. Cross eection.1 flow area, a ft2 

13. Wetted perimeter, p, ......... ...........*- ft 

a ....... 14. Hydraulic radius, r m-- Compute r ft 
Pw ......... 1 5  Channel slope, s ................- ftlft 

.............. 16. Manning's roughness coef f .. n 

1.49 r 213 ,112 ....... 17. V - n Compute V ftls 

18. Flow length, L ........ ...........-..ooo. ft 

L 19. Tt - Compute Tt .. .... hr 
3600 V ........ .. 20. Watershed or .ubarea Tc T t (add Tt in steps 6, 11, and 19) hr I 0.33 I 

(210-VI-TR-55, Second Ed., June 1986) 



I Worksheet 3: Time of concentration WC) or travel time (Tt) 

Project Q , A P ~ ,  [ r e +  4 4 0 6  BY h T  Date ( 1~7  

Location 9% Checked Blr: Date 1/57 

Circle one: Developed 

Circle one: T= through subarea 

NOTES: Space for as many as two regments per f l w  type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surf ace description (table 3-11 ............ 
2. Manning'e roughness coeff ., a (table 3-11 0. 

3. Flow length, L (total L 1 3 0 0  ft) ..~....... ft 
.................. 4 .  TWO-yr 24-hr rainfall, P2 in 

.............................. 5. Land slope, 0 ft/ft 
0.8 

Compute Tt ...... hr 

Shallow concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

8. Flow length, L .....................s....... ft 
9. Watercourse slope, s ....................... ft/ft 
10. Average velocity, V (figure 3-11 ........... ft/e 

Compute Tt ...... hr 

Channel flow Segment ID 

12. Cross sectional flow area, a ............... ft2 

13. Wetted perimeter, p, .............. o........ ft 

a ....... 14. Hydraulic radius, r -- Compute r ft 
pw 

1 5  Channel slope, s ............... ............ ft/f t 
.............. 16. Manning's roughness coeff., 

Compute V ....... ft/e 

18. Flow length, L ............................. ft 

L I 19. Tt - - Compute Tt ....a, hr 
3600 V ........ 20. Watershed or guhrea Tc or Tt (add Tt in steps 6, 11, and 19) hr 

(210.VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration mC) or travel time wt) 

Project  Qufetl Crc-cL ADMS BY b l r  Date d67 

Location 359 Checked 6 Date d%7 

Clrcle  one: - Developed 

Ci rc le  one: Tc a through subarea 

NOTES: Space for  86 many 8s two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or  description of flow segments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surface description (table 3-11 . 0. 

2. Manning's roughness coeff ., n (table 3-11 0 .  

.......... 3. Flow length, L ( t o t a l  LL 300 f t )  f f  

4. Two-yr 24-hr r a i n f a l l ,  P2 . . . .o.~... . . . . . . .  i n  

- - 

6. Tt ...... 0.007 ( ~ L ) O * ~  compute Tt h r  

Shallow concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

8. Plow length, t ............................. f t  

..... 9. Watercourse slope, s ...........-0- f t / f t  

........... 10. Average velocity, V (figure 3-1) f t / e  

L 11. Tt - - Compute Tt hr 
3600 V 

Channel flow Segment ID 

..................... 12. Cross sectional  flow f t z  

13. Wetted perimeter, pw .......~.....~.~.....~. f f  

8 ....... 14. Hydraulic radius, r - - Compute r f t  
pw ........................... 15. Channel slope, f t / f t  

.............. .. 16. Manning's roughness coef f n 

17. V - 1.49 r2I3 Compute V f t l s  ....... 
0 

18. Flow length, L ................~~.~~~~~.~.~~ f t  

L 19. Tt - 
3600 V 

...... Compute Tt hr 

....... .. .. 20. Uaterahed subarea T, Tt (add Tt i n  steps 6, 11, and 19) hr  

(210-VI-TR-55, Second Ed., June 1986) 



I Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

Pro jec t  G~,CC~I (CC.E(L ADn?S By LkIL Date 1/89 

I 
Location 3123 Checked & Date !/$? 

Circ l e  one: resent  Developed a 
C i r c l e  one: Tc @ through aubarea 

I NOTES: Space f o r  85 many 8s two oegmentr per flow type can be used for  each 
worksheet. 

I Include a map, achematic, o r  description of flow eegments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

. ............ I 1 Surf ace descr ip t ion  ( tab le  3-1) 

2. Manning'e roughness coeff., n ( tab le  3-11 0. 

.......... I 3 ~ l o w l e n g t h , L ( t o t a l L L 3 0 0 f t )  f t  

.................. 4. TWO-yr 24-hr r a i n f a l l ,  P2 in 

.............. 5. Land slope,  s ............... f t / f t  

Compute Tt ...... hr 

Shallow concentrated flow Segment I D  

..... 7. Surface descr ip t ion  (paved o r  unpaved) 

............................. 8. Flow length, L f t  

9 -  Watercourse s lope,  s .................*..... f t / f t  

373 

LILI P A \ I U  

/ I  boo 

0.00 lZ 

0,56 ........... 10. Average ve loc i ty ,  V (f igure 3-1) f t / s  

L ...... 11. Tt - - Compute Tt hr  
3600 V 

Channel flow Segment ID 

12. Cross s ec t iona l  flow area,  8 .........~~~.~~ f t 2  

13. Wetted perimeter, pV ........... ............ f t  

a ....... 14. Hydraulic radius,  r = - Compute r f t  
0, 

15. Channel alope, a ........................... f t / f t  

16. Hanning.8 roughness coeff., n ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ ~  
17. V - 1.49 r2l3 s1l2 Compute V *...... f t / s  n ............................. 18. Flow length, L f t  

L 19. Tt = - Compute Tt ...... hr  
3600 V 

........ 20. Watershed or o u k r e a  Tc o r  Tt (add Tt In ateps 6, 11, and 19) h r  

4 (210-V1-TR-55, Second Ed., &e 1986) 





1 Worksheet 3: Time of concentration or travel time CTt) 

Project  0 ~ 4 n  &-<fl IL fl DfnS lb LmT Date $09 

Locat ion 37 1 Checked Elr. Date I / E ~  

Circle  oni: Developed 

Circ le  one: Tc @ through subarea 

NOTES: Space fo r  as  many a s  two segments per flow type can be used for each 
worksheet. 

Include a ~ a p ,  rchematic, or  description of flow regments. 

Sheet flow (Applicable t o  Tc only) Segment ID 

1. Surf ace description (table 3-11 ..~.~....... 
2. Manning's roughness coef f . , n (table 3-1) . 
3. Flow length, L ( t o t a l  L I  300 f t )  ........~. f t  

.................. 4. Two-yr 24-hr r a in fa l l ,  P2 i n  

5. Land slope, r ............ .................. f t / f t  

Compute Tt ...... h r  

Shallow concentrated flow Segment II) 

7 0  Surface description (paved or  unpaved) ..-.. 
............................. 8. Flow length, L f t  

9. Watercourse slope, s ...................- f t / f t  

........... 10. Average velocity, V (figure 3-1) f t/s 

L ...... 11. Tt = - Compute Tt hr 3600 V 

Channel flow Segment I D  

12. Cross sect ional  flow are.. a ..........~.... f t 2  

13. Wetted perimeter, p, ....................... f t  

a ....... 14. Hydraulic radius, r = - Compute r f t  
pv .......... 15. Channel rlope, 8 ..........-..* f t / f t  

.. 16- hnn ing ' s  toughness coeff n ...~.......... 
....... Compute V f t / e  

18. Flow length, L .................~~~~~~~~~~~~ f t  

L .I 
19. Tt - - Conputt Tt ...... h r  

3600 V ....... .. 20. watershed rub.rea Tc or Tt (add Tt i n  rteps 6, 11, and 19) hr 

(210.VI-TR-55, Second Ed., June 1986) 





Awwendix D 

Hydraulic Data 
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Darrel E. Wood, RE., L.S. 
James S. Campbell, RE. 
Lynn M. Thomas, RE. 

August 31, 1989 
FCD Contract 89-53 
WA Job No. 89500 

FLOOD INSURANCE 8TUDY FOR SOUTHERN PACIFIC RAILROAD 

QUEEN CREEK AREA, HARICOPA COUNTY 

Reconnaissance Summary 

The following summary is the result of collection of existing information, 
which pertains to flooding in the study area. The study area is defined as 
the adjoining area upstream of the Southern pacific u ail road between the 
East Maricopa Floodway and the Magma Arizona Railroad. ~istorically, the 
contributing watershed area was much larger, but construction of a series 
of flood retarding structures and the Central Arizona Project Canal has 
significantly reduced the watershed. The following represents pertinent 
data obtained relevant to flooding problems in the Queen Creek Area: 

Agency Data Collected 

Arizona Public Service Letter stating no facilities 
existing in the area 

Arizona Department of   ran sport at ion Letter stating no data available 
for the area 

Arizona Department of Water Resources Letter stating no data available 
for the area 

City of Mesa 

El Paso Natural Gas 

Land Use Plan 
Water and Sewer Master Plans 
Zoning Maps 

Letter stating no facilities 
existing in the area 

I 4105 North 20th Street, Suite I30 Phoenix Arizona 85016 Phone (602) 95,-3119 FAX 955-3165 
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u 
Agency Data Collected 

I Federal  Emergency Management Agency Appeals, Revis ions  and Amendments 
t o  Flood Insurance Maps 

D Flood Insurance Rate Maps Effect ive  
April 15, 1988 

Flood I n s u r a n c e  Study ~ u i d e l i n e s  
and S p e c i f i c a t i o n s  f o r  Study 
Contractors 

Flood Cont ro l  D i s t r i c t  of I Maricopa County 
Comprehensive Flood Control Program 

Report 
Eastern Maricopa County ADMS 

Final  Report  
Lower Queen Creek Watershed 

Drainage Mapping 
Lower Queen Creek Watershed 

nodif i e d  P u l s  Reservoir Routing 
Data 

Lower Queen Creek Watershed 
Topographic Mapping 

Powerline Flood ~ e t a r d i n g  S t ruc tu re  
Summary Shee t s  

Powerline Floodway - ' ~ s - B u i l t '  
Queen Creek - SCS Data 
R i t t e n h o u s e  Flood ~ e t a r d i n g  

S t ruc tu re  - Summary Sheets 
Report on Flood of 8-19-54 Queen 

Creek Area & Vicin i ty  
Rooseve l t  Water c o n s e r v a t i o n  

District (RWCD) Floodway Reach 1 
and Reach 3 - Summary Sheets 

Sanoqui Wash - SCS Data 
Supplemental  Watershed Agreement 

No. 2 f o r  Williams-Chandler 
Watershed 

Vineyard Road Flood Re ta rd ing  
S t ruc tu re  - Summary Sheet 

Watershed P lan  & EIS on Queen 
Creek Flood Retarding S t ruc ture  - 
Preliminary 

Watershed Work Plan f o r  Williams- 
Chandler Watershed 
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agency Data Collected 

1 General Motors Hydrological Report for G.M. 
Proving Grounds - Ride & 

I Structure Development 
Hydrologic Study for G.M. Proving 
Grounds - 2.5 mile straightaway 

I 
Supplement to Hydrologic Report for 
G.M. Proving Grounds - Ride 
Structure Development 

Maricopa Association of Governments MAGTPO Improvement Plans ( - Transportation Planning Off ice 

I Maricopa County Records Accessorls Maps for area within 
and adjacent to Queen Creek and 
Sanoqui Wash 

I 
Parcel Ownership Lists for area 
within and adjacent to Queen 
Creek and Sanoqui Wash 

Maricopa County Department of I Planning and Development Airport Zoning Ordinance 
Composite Land Use Plan 
Generalized Land Use Plan 
Queen Creek Land Use Plan 
Record of Commission Action 
Soil Associations 
Zoning District Maps 
Zoning Map 

Maricopa County Highway Department Chandler Heights Bridge over RWCD 

I Floodway 

Pinal County Highway Department Assessor's Maps 

) Pinal County Planning and Zoning No response 
Department 

1 Queen Creek Irrigation ~istrict Distribution System Maps 

Roosevelt Water conservation ( District 
Letter stating no facilities 
existing in area 

Salt River Project 

u Map of Transmission Lines 



I Flood Insurance Study f o r  Southern Pacific œ ail road 
August 31, 1989 
FCD Contract 89-53 

I WA Job NO. 89500 
Page Four 

I Agency Data Collected 

1 S a l t  River  Valley Water U s e r ' s  Let ter  s t a t i n g  no f a c i l i t i e s  
Association . e x i s t i n s  i n  a rea  

) Southern Dacif i c  Railroad 

Southwest Gas Corporation ' Town of G i l b e r t  

B U.S. Depar tme t  of &r icu l tu re  - S o i l  Conservation se rv ices  

U.S. Department of I n t e r i o r  1 - Bureau of  Reclmation 

I U.S. West Communications 

( Williams A i r  Force Base 

- 
No response 

Gas Maps 

Benchmarks f o r  Gilber t  
Water and Sewer Maps 

General S o i l  Map f o r  Gila County 
General S o i l  Map f o r  Maricopa 

County 
General S o i l  Map f o r  Pinal County 
Gila River Indian Reservation So i l  

Survey - Preliminary 
Powerline Dam Contract Plans 
Ri t tenhouse  Flood Retarding 

Structure - 'AS-BUILT' Plans 
RWCD Floodway - Update t o  Hydrology 

Studies 
RWCD Reach 3 - Side I n l e t  Hydrology 
RWCD Reach 4 - Side I n l e t  Hydrology 
Soi l  Survey of  Aguila - Carefree 

Area 
Soi l  Survey of Eastern Maricopa and 

Northern P ina l  County Areas 
S p e c i f i c a t i o n s  f o r  Vineyard Road 

Flood Retarding Structure 
Urban Hydrology f o r  Small 

Watersheds TR-55, June 1986 

Queen Creek Flood Detention 
Structure Report 

Salt-Gila Aqueduct Reach 2 
Salt-Gila Aqueduct Reach 3 

Telephone Maps 

No response 
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In addition, field reconnaissance of the study area was made along the 
Southern Pacific Railroad. It was noted that the rail was elevated ( approximately three feet above adjacent ground. It was also noted that 
existing roadway crossings were constructed to cross above the railroad. 


