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1 INTRODUCTION 

This Final Drainage Report is prepared under contract for Stapp Investments Inc., 
Owner/Developer of the proposed Donatela II subdivision. The purpose of this report is to . - - 
provide the hydrologic and hydraulic analyses to support the proposed developmeit and 
specifically the Improvement Plans. This report and design follow the procedures outlined in the 
city of Avondale Engineering Design standards, ~ e c t i o n ~  (~eferencel)  and the Drainage 
Design Manuals for Maricopa County, Arizona, Volumes I & 11 (References 2 and 3). 

The project site is located entirely within the Northwest Quarter, Section 36, Township 2 North, 
Range 1 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona (See 
Figure 1-Vicinity Map). The site is bounded on the west by the levee for the Agua Fria River 
and the City of Avondale groundwater recharge facility, on the north by undeveloped land up to 
Thomas Road, on the east by undeveloped agricultural lands and a school site (Pendergast 
Elementary School), and on the south by a single-family residential development. Access to the 
site is provided along 1 19th Avenue through the site, which then connects northerly to Thomas 
Road and southerly to McDowell Road. Encanto Boulevard connects the property easterly to 
1 15" Avenue. 

Donatella I1 is a proposed single family 236-unit subdivision site of 73.97+ acres. Three lot sizes 
are proposed. The proposed lot sizes are 60' x 115', 65' x 115', and 70' x 115'. The runoff from 
the adjacent infrastructure is retained within the project boundary. On-site improvements include 
paved roads, sidewalks, curb and gutter, landscaping and graded pads. 

2 EXISTING DRAINAGE CONDITIONS 

The site consists of land that has been utilized for agricultural purposes. In its undeveloped 
condition, the project site drains in a southerly and westerly direction with slopes ranging from 0.4 
to 2 percent. The general vicinity is a combination of residential development and agricultural land. 

There is a breakline running northerly and southerly roughly at the middle of the property. This 
is the drop into the historic floodplain of the Agua Fria River. Construction of the levee on the 
river in the 1980's has removed this land from the floodplain of the river. 

The property falls into two floodplain zones on F E M  Flood Insurance Rate Map (FIRM), Map 
No. 04013C2080 H @anel 2080 of 4350), effective date of July 19,2001 (Reference 9). The two 
current flood hazard zones on the site are Zone X and Zone AH. Zone X is defined as "Areas of 
500-yearflood; areas of 100-yearflood with average depths of less than I foot or with drainage 
areas less than I square mile; and areas protected by leveespom the 100-yearflood."Zone AH is 
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defined as "Flood depths of 1 to 3 feet (usually areas ofponding); baseflood elevations 
determined". A copy of the FIRM is located in Appendix B. 

The elevation of 984 is the determined water surface elevation of ponding behind the levee. The 
storm water, which ponded there originally came from the same upstream watershed as described 
above and in Section 3.2. Much of this flow, has been cut off by development and a borrow pit 
north of the property in the last 10 years. However, Maricopa County and FEMA require 
development within ponded areas provide a compensatory volume for the developed disturbance 
area. See Section 3.3.1 and 3.3.2 for additional information. 

3 PROPOSED DRAINAGE CONCEPT 

The proposed drainage concept is presented in three parts: on-site drainage conveyance, off-site 
drainage conveyance and on-site storm water retention. On-site storm water retention calculations - 
are summarized in Section 3.3. The hydrologic analysis is included in Section 4.0 and the hydraulic 
analysis is included in Section 5.0. See Exhibit A, located in the back pocket, for graphical 
illuskation of the proposed drainage concept. 

3.1 On-Site Drainage Conveyance 

The on-site drainage area is divided into several sub-basins. On-site storm water runoff is 
conveyed through the site by paved roadway sections with normal crowns and either 4-inch roll 
curb or 6-inch vertical curb, and graded open spaces to on-site retention facilities. Lots have 
been graded to drain to the front of the lot and into the roadway. Depressed curbs or scuppers are 
used to direct the flows from the street into the graded open spaces. The roadway sections are 
designed to convey the longitudinal 10-year peak flows between the curbs and the 1 OO-year peak 
flows within the right-of-way at a depth of 8 inches or less. 

In the event, the 10-year or 100-year longitudinal street flow exceeds the allowable maximum 
street capacity storm drain is designed to convey the amount exceeding the maximum street 
capacity. Flow conveyed by the storm drain is calculated using Stormcad. For each storm drain 
system the 10-year and 100-year performance is evaluated. See Section 5 for additional 
information. 

3.2 Off-Site Drainage Conveyance 

Flows from the upstream watershed are mostly cutoff as described in Section 2.0 above. Runoff 
generated from the small undeveloped area to the north of the northwestern part of the property is 
directed along the western property line similar to the undeveloped drainage path and conveyed 
southerly past the development. A 30-foot tract is provided between the Agua Fria River right-of- 
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way and the proposed developed lots along the western proposed property line. The intent of the 
tract is for drainage, landscaping and a trail section. The off-site flows are passed through the site 
into Basin 5 at the southwest comer of the property. Refer to Appendix G for selected excerpts of 
the Preliminary Drainage Report for off-site flow calculations and drainage area boundaries 
(Reference 10). Appendix E shows the calculated flow depth for a typical section along the tract 
between the levee and the project. 

The runoff f?om the adjacent dairy to the northeast and north of Encanto Boulevard will be captured 
in the ditch on the north side of the road. It is believed that portion of this flow may overtop the 
ditch and then convey south toward 117" Avenue and east of the adjacent school property. The 
open space configuration for Donatella 11 provides a reasonable accommodation to continue the 
existing drainage pattern for any potential overflow from the adjacent dairy through Donatella II 
prior to the development of the adjacent dairy property. This potential flow will enter the site at 
Encanto Boulevard and 119' Avenue by overtopping the roadway and pass through the proposed 
project by overflowing basins until it reaches the southwest comer of the site. 

3.3 On-Site Storm Water Retention 

Avondale requires that the 100-year, 2-hour storm runoff generated from the project site and 
adjacent half streets to the site be retained within the project site. The weighted runoff coefficient, 
C&, is calculated using values from Table 3.2 in the Drainage Design Manual for Maricopa 
County, Arizona, Volume I, (Reference 2). This weighted C value is used to more accurately 
estimate the retention required for a given sub-basin. The C values used for this project ranged 
from 0.40 for landscaped retention basins, to 0.95 for paved street sections. The C values used to 
determine retention required for each sub-basin are detailed in Appendix A. 

The required retention volume for the project site is estimated as follows: 

Where: VR = Calculated volume in acre-ft 
CM = Weighted Runoff coefficient 
P = Rainfall depth in inches (2.6 inches) 
A = Drainage area in acres 

The total volume requirement is provided in several retention basins located in open spaces within 
the project. Table 3.1 below summarizes the retention requirements for the project. For detailed 
retention calculations refer to Appendix D. 
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Summary of Retention Requirements 
Table 3.1 

hcludrs rontributi!taex:css t o m  other hasins - ** See Section 3.3.1 for detailed explanation of compensatory retention requirements. 

3.3.1 Compensatory Volume 

The FEMA FIRM panel Zone AH is based on the work maps prepared by Jeny R. Jones and 
Associates, dated February 1989 (Reference 10). The Zone AH delineation over the site used 4- 
foot contour interval topographic mapping. Site specific aerial topographic mapping was 
performed in May 1999 and September 2003 subsequent to the FEMA study. . 

Development feasibility studies performed in 1999 on the site indicated that import of earth to 
elevate the site is required for development. This recommendation was based on findings from the 
May 1999 aerial mapping. Subsequent to those findings the owner of the property began importing 
clean fill onto the site for in preparation for future development. The fill was imported on site in 
various locations and was stockpiled without compaction. The September 2003 aerial topographic 
mapping shows the import stockpiled on the site. Refer to Exhibit B for the 1999 topographic 
mapping and Exhibit C for the 2003 topographic mapping. 

Where proposed development will encroach on the Zone AH, Maricopa County Flood Control 
District (MCFCD) and FEMA require a volume replacement of the existing Zone AH. The 
proposed project includes the reconfiguring the ponded water volume on the site. The existing 
volume was calculated using the 1999 contours. The retention volume shown in Table 3.1 for 
Basin 5 is the sum of the calculated compensatory Zone AH volume plus the 100-yr 2-hr volume 
from areas contributing to Basin 5. 
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The imported fill was not compacted over the duration the fill was stockpiled between 1999 to 
2003. Based on geotechnical recommendations and subdivision grading plans the stockpiled fill is 
planned for proper placement and compaction as part of the subdivision project. The project 
grading reconfigures the floodplain fiom its existing FEMA configuration and allows the calculated 
volume based on the 1999 aerial mapping to remain on the project site at or below the 984 
elevation. 

3.3.2 Compensatory Volume Calculations 

The calculation of the compensatory volume was performed using several methods. This allowed 
for confirmation of the value determined as the existing volume to 984 elevation. The May 1999 - 
mapping was used in each calculation, as this did not include the subsequently imported ciean fill 
within the Zone AH boundary. For detailed compensatory calculations refer to Appendix F. 

4 HYDROLOGIC ANALYSIS 

The hydrologic analysis for the Donatella II project site will be completed using the procedures in 
the City of Avondale Engineering Design Standards and the Drainage Design Manual for 
Maricopa County, Arizona, Volume I. Rational for Windows (Reference 5) is utilized to compute 
the on-site peak discharges. The program is based on the Flood Control District of Maricopa 
County methodology as explained in Volume 1. The following establishes the Rational Method 
equation and the basic input data required: 

Q = C w I A  
Where: 

C = The runoff coefficient relating runoff to rainfall 
I =Average rainfall intensity in inchesthour, lasting for Tc 
T, = The time of concentration (minutes) 
A = The contributing drainage area in acres (from Exhibit A). 

The rational program requires the high point of the designated drainage area. Each individual lot 
owner typically landscapes the backyard. Therefore, the pad elevation is used for the rational data 
entry in lieu of a standard lot drain time. The low point of the watershed is typically identified as 
the gutter elevation of the point of interest. 

~ ~~ ~~~- ~ ~ 
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5 HYDRAULIC ANALYSIS 

The hydraulic analyses of the proposed stormwater management facilities will be completed 
according to the City ofAvondale Engineering Design Standards, and the Maricopa County 
Drainage Design Manual, Volume ZI, Hydraulics. Due to the size of this project, the site is divided 
into several drainage areas. Concentration points for peak flows are determined at selected locations 
to determine if the 10-year flow is contained between the curbs and the 100-year flow is contained 
in the right-of-way at a depth of 8 inches or less. 

FlowMaster is utilized to calculate gutter flow depths using Manning's equation, and typical cross 
sections with either 4-inch rolled curb or 6-inch vertical curb. The depressed curb and conveyance 
channels will also be sized using FlowMaster and Manning's equation. 

Scupper inlets were sized using Haestad Method's FlowMaster (Reference 6). The bottom width of 
the inlet will be determined such that the inlet accepts the 10-year flow with the depth below the top 
of curb elevation. When the 100-year flow depth exceeds the inlet capacity, flow depths are 
calculated using the weir equation to determine weir depth over the sidewalk. Finished floor 
elevations adjacent to the scuppers are designed at a minimum of 12-inches above the calculated 
100-year water surface elevation. Listed is a summary of flows and concentration points with the 
number of 4-foot scupper sections (inlet length) required at the specified scupper locations. 
Calculations ftom FlowMaster and the weir equation computations are included in Appendix E. 

StormCad (Reference 8) was used to size storm drain. The storm drain was designed to convey 
at a minimum the 10-year storm. Each system was analyzed based on the 100-year storm to 
determine the performance. 

Retention Basin 4 includes a tot lot that City staff requested the elevation set above the high 
water elevation (995.0) of the basin. Basin 4 does not provide the 100-year 2-hour retention in 
the basin when the tot lot is elevated. Storm drain conveys the excess from Basin 4 to Basin 2.2 
with the inlet rim elevation set at the basin high water elevation (995.0). 

Based on calculations provided in Appendix E the storm drain will pass the 25-year storm to 
Basin 2.2. Peak flows for storms greater than the 25-year storm will split in two directions with a 
portion flowing north along 119'~ at a gutter elevation of 96.28 while the remaining flow 
overtops the crown of 119" Avenue at an elevation of 96.58. The portion that flows over the 
119" Avenue crown is conveyed in the streets to Basin 2.3 where the remaining storm water 
retention volume is located. Storm drain calculations in Appendix E assumes the flow traveling 
north along the gutter at elevation 96.28 is zero which yields conservative results for the 
maximum roadway centerline overtopping flow elevation. 

Erosion control measures at drainage structure outlets include spillways and riprap. 
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6 CONCLUSIONS 

Based on the results of this study, it can be concluded that: 

The site will be developed according to the Avondale Drainage Ordinance and the 
Drainage Design Manuals for Maricopa County. 
The 10-year storm event is designed to be contained within the 4" roll curb, or 6" 
vertical curb of on-site roadways. 
The 100-year storm event is designed to be contained within the right-of-way. 
Runoff from the 100-year, 2-hour storm produced ffom the 73.97+ acres of the site and 
adjacent half street will be contained within the site boundary. 
All finish floors elevations will be set a minimum of one foot above the 100-year water 
surface elevation. 
The Zone AH volume in the pre-developed condition is designed as part of the volume 
provided in proposed Basin 5. 
Off-site flow along a portion of the northern boundary is collected at a drainage tract 
and passed through the site adjacent to the existing levee. 
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I Drainage Design Manual for Maricopa County Hydrology: Appendices 

Figure A.l 
100-YR, 2-HR Precipitation 
lsopluvials (in tenth of inch) 

Maricopa County, Arizona 
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Figure A.4 
10-YR, 6-HR Precipitation 
lsopluvials (in tenth of inch) 

Maricopa County, Arizona 

Source: 
U.S. Dept. Of Commerce 
National Oceanic 8 Atmospheric Administration 
Hydrology 
NOAA Atlas 2 Volume Vlll 



I RATIONAL FOR WINDOWS 

1 Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

E Drainage Point: 2A 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 2A 

Drainage Basin Data 

Water Course Length: 133 00 ft Basin Area: 0.160 acres 

1: High Elevation: 98.86 ft Low Elevation: 98.05 ft 

I Average Slope: 0.0061 Wft Roughness, Kb: 0.0450 (A) 

10-Year Runoff Coefficient: 0 584 

10-Year 6 Hour Rainfall Depth: 2 00 ~nches 

P Hydrological Summary Table 

Cornpuled by PAMO, D M  INC. PUe: N:\S\STPPOWO-WI I \ E n g ~ ~ m g U i y i R a ~ ~ 0 0 I I - I U y R a X . r a t  
Friday, August 2 7 2  II:21:43 s 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

I 
Author: P d  M. 04 P.E. 
EMI1: g u 6 a n X ~ a o . m m  
URL'hmp:ilw.mgsoftwar~mtt.mdmr~liiiI.h~ml 

RATIONALEORWWWWS -- Version 1.0 Regbkredto KaghBngbluring, Inr. 
1616 N. til~hficld Rd. Suke 120, mahnar, U S 5 3 3 8  

2-Year 

o 

0.584 

5.0 

3.7 

5-Year 

o 

0.584 

5.0 

4.9 

10-Year 

1 

0.584 

5.0 

5.7 

25-Year 

1 

0.642 

5.0 

6.7 

50-Year 

1 

0.701 

5.0 

7.7 

100-Year 

1 

0.730 

5.0 

8.7 



l' RATIONAL FOR WINDOWS 
Flood Control District of Maricopa County Rational Method 

6 Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

Drainage Point: 2B Location: 2A+2B 

Water Course Leneth: 509.00 ft - 
High Elevation: 98.86 ft 

t 
Average Slope: 0.0052 Wft 

10-Year Runoff Coefficient: 0.584 

Drainage Basin Data 

Basin Area: 1.410 acres 

Low Elevation: 96.23 ft 

Roughness, Kb: 0.0391 (A) 

r 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I 
Author F M M .  0". P.B. 
Emull: g u b ~ o o . m m  
URL htlpllw.cngaoRwanmtm.mdmi~iiiiI.hfml 

Hydrological Summary Table 

RATIONALPOR WWWWS -- Vmion 1 0 R c g i s t d l o  K m g h E n g ~ g ~ n e .  
1616 N. LilchBcld Rd. Suitc 120, Ooodycar, AZ 85338 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

2-Year 

2 

0.584 

9.4 

2.9 

5-Year 

3 

0.584 

8.3 

4.0 

10-Year 

4 

0.584 

7.8 

4.8 

25-Year 

5 

0.642 

7.1 

6.1 

50-Year 

7 

0.701 

6.8 

7.0 

100-Year 

8 

0.730 

6.4 

8.0 



Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Q (cfs) 6 8 10 14 17 21 

C 0.576 0.576 0.576 0.634 0.691 0.720 

Tc (min) 13.2 11.6 10.8 9.9 9.4 8.9 

i (inthr) 2.5 3.5 4.2 5.3 6.1 7.1 



# RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

Drainage Point: 2D 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 2D 

Water Course Length: 487.00 ft 

[ High Elevation: 95.66 ft 

Average Slope: 0.0034 ft/ft 

i 10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 2.160 acres 

Low Elevation: 94.01 ft 

Roughness, Kh: 0.0379 (A) 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

P Hydrological Summary Table 

RATIONAL FOR W W S  -- Vcmim 1.0 Rrgistacd lo Ksagh Englnming, hc 
1616N. LitchGeldRd. Suite 120, Goodycar. AZ 85338 

Parameter 2-Year 5-Year 

5 

0.576 

9.3 

3.8 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

3 

0.576 

10.5 

2.8 

10-Year 
------ 

6 

0.576 

8.7 

4.6 

25-Year 

8 

0.634 

7.9 

5.8 

50-Year 

10 

0.691 

7.5 

6.7 

100-Year 

12 

0.720 

7.1 

7.7 



Project Name: DONATELA I1 

Drainage Point: 2H 

RATIONAL FOR WINDOWS 
Flood Control District of Maricopa County Rational Method 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 2H 
-- 

Drainage Basin Data 

Water Course Length: 152.00 ft Basin Area: 0.250 acres 

High Elevation: 97.31 ft Low Elevation: 96.39 ft 

Average Slope: 0.0061 fUft Roughness, Kb: 0.0438 (A) 

10-Year Runoff Coefficient: 0.584 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

Hydrological Summary Table 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Q (cfs) 1 1 1 1 1 2 

C 0.584 0.584 0.584 0.642 0.701 0.730 

Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0 

i (inthr) 3.7 4.9 5.7 6.7 7.7 8.7 

Author: F d  M. Ou, P.B. 
E d :  guW@ahw.com 
uru; h h p . l / u ~ n v . m ~ o ~ ~ ~ n f f f . E ~ d d d t i o n a l  html 

File: N:\SWITPPWOO-WlliBnginr~gU(yWaU~POOll-IHyRaX ra 

RATIONAL FOR WlNWWS -- Version 1.0 Regkmcdto Kmgh Enginrering, Inc 
1616N. Lilchfield Rd Suite 120, Gaodpr, AZ 85331 



1 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I Drainage Point: 21 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 21 

Water Course Length: 150.00 ft - 

I High Elevation: 97.30 ft 

I 
Average Slope: 0.0067 ft/ft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 0.250 acres 

Low Elevation: 96.29 ft 

Roughness, Kb: 0.0438 (A) 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I Computed by PAMO. DEA MC. File: N:(S~S~PWW.~~~~\E\E~~~\HYU(~\STTPW~I.~H~R~X.~~~ 
Fdiay, Aupust 27,2004 11:21:43 a 

I 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

I 
Author FanL M. Gu, P.E. 
K i l :  guM@yahaho.eam 

I lJT& hffp:/luwwmgsonwammt~,~~dm~iiiI.html 
RATIONALFOR WWDOWS --vmion 1.0 Regislemito Kmgh Kngmcoing, ins. 

1616N. LilchfiddRd. Suhe 120. Ooodyrar, AZ 85338 

2-Year 

1 

0.576 

5.0 

3.7 

5-Year 

1 

0.576 

5.0 

4.9 

10-Year 

1 

0.576 

5.0 

5.7 

25-Year 

1 

0.634 

5.0 

6.7 

50-Year 

1 

0.691 

5.0 

7.7 

100-Year 

2 

0.720 

5.0 

8.7 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

I Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

1 Drainage Point: 21 Location: 21+2J 

Water Course Length: 804.00 ft 

I High Elevation: 97.30 ft 

I 
Average Slope: 0.0080 Wft 

10-Year Runoff Coefficient: 0.584 

Drainage Basin Data 

Basin Area: 3.080 acres 

Low Elevation: 90.85 ft 

Roughness, Kb: 0.0369 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I C o ~ u l d b y :  PAMO, DEA MC. F~E: N\S\STPPW00-001 I\E~~cmn~w~iRa!?,TTPooI I - I H ~ R M . ~ ~  
Friday, August 27,1004 11:21:43 a 

I 
Authar Prank M. Gu, P.E. 

I 
Errail: guhmk@yAw.rom 
URL hl~.//~~~r.mg~o~ar(~~ottt.~o~~afi~nal.htd 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

RATIONAL F O R w M w W S  -- Vnsia, 1.0 R@lrdtoKmgh Enginrcring, Inc. 
1616N. LitchBeidRd. Suite 110, Goodycat, A285338 

2-Year 

5 

0.584 

10.2 

2.8 

5-Year 

7 

0.584 

9.0 

3.9 

10-Year 

8 

0.584 

8.4 

4.7 

25-Year 

12 

0.642 

7.7 

5.9 

50-Year 

15 

0.701 

7.3 

6.8 

100-Year 

18 

0.730 

6.9 

7.8 



1 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I Drainage Point: 2K 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 21+2J+2K 

Drainage Basin Data 

Water Course Leneth: 1212.00 A - 
1 High Elevation: 97.30 A 

I 
Average Slope: 0.0081 Wft 

10-Year Runoff Coefficient: 0.584 

Basin Area: 4.440 acres 

Low Elevation: 87.50 ft 

Roughness, Kh: 0.0360 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Q (cfs) 7 9 11 15 19 23 

C 0.584 0.584 0.584 0.642 0.701 0.730 

Tc (min) 12.8 11.2 10.5 9.6 9.1 8.6 

i (inlhr) 2.5 3.5 4.2 5.4 6.2 7.2 

1 Camputdby PAMO, DeA INC. 
Ftiday, August 27.2004 ll:21:43 a 

I 
Author: PNlk M. Gu, P E. 

I 
Bmal: guha&Woo.com 
URL: hftp:liu~lvan~oRw~c~~tt.tdraIiiial.hfml 

RATIONAL FOR WINWWS -- Vasian 1.0 Regk~ercd to K w h  Bngineaing, lac. 
1616N. Litchficld Rd. Suite 120, Goodyuu,AZ 85338 



1 RATIONAL FOR WINDOWS 

1 Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 2L 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 2L 

Water Course Length: 453.00 ft - 
I High Elevation: 91.60ft 

I 
Average Slope: 0.0091 Wft  

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 0.950 acres 

Low Elevation: 87.50 ft 

Roughness, Kb: 0.0401 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I Compmptedby: PAMO, DEA M C  Pile: N:\S!STPPW00-0Ol liEn~czriogW)hRa\S~PO01 I-1HyRaX.w 
Friday, Augwt 27,2004 i140:39 a 

I 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

I 
Author Prank M. Ou, P E  

I 
m1: g " b a n k ~ m . c o m  
UQ.L ht~l/vww.mg%oRw~-tctttmimional,hM 

UATIONALFORWWDOWS --Version 1.0 Registered to Keogh hgnginczriog. he. 
1616N. LiLchfiddRd Suite 120, Goodycar, AZ 85338 

2-Year 

2 

0.576 

7.3 

3.2 

5-Year 

2 

0.576 

6.4 

4.4 

10-Year 

3 

0.576 

6.0 

5.3 

25-Year 

4 

0.634 

5.6 

6.5 

50-Year 

5 

0.691 

5.3 

7.6 

100-Year 

6 

0.720 

5.0 

8.7 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

1 Drainage Point: 2L* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 21+2J+2K+2L 

Water Course Length: 1212.00 ft - 

I High Elevation: 97.30 ft 

Average Slope: 0.0081 ftlft 

I 10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 5.390 acres 

Low Elevation: 87.50 ft 

Roughness, Kb: 0.0354 (A) 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

1 Coqutd by P M O S  DBA MC. Fh: N:SSTPPOOW-OOIIEnginem)lgW~C?lTPWIl-LHyRaY.rat 
F h y .  Augunf 27,2004 l l :21:4  a 

I 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (in/hr) 
* 

I 
Author: Prank M. Go, P.B. 
emsil pubmk@yhoo.mm 

I VRL: ht fp : lhvw.angsoRw~f f .~~dmt iona l .hM 
RATIONALFORWWWWS - Vmion 1.0 Re8irtacdtoK1ogh Engbccri~g, LC. 

1616N. Litchficld Rd Suifc 120, Goodycar, AZ 85338 

2-Year 

8 

0.576 

12.6 

2.5 

5-Year 

11 

0.576 

11.1 

3.6 

10-Year 

13 

0.576 

10.4 

4.3 

25-Year 

19 

0.634 

9.5 

5.4 

50-Year 

23 

0.691 

9.0 

6.2 

100-Year 

28 

0.720 

8.5 

7.2 



1 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 2M 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 2M 

Drainage Basin Data 

Water Course Length: 416.00 ft Basin Area: 0.480 acres 

I High Elevation: 98.86 ft Low Elevation: 97.36 ft 

I 
Average Slope: 0.0036 ft/ft Roughness, Kb: 0.0420 (A) 

10-Year Runoff Coefficient: 0.656 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I Computed by. PAMO. DEA MC. P k  N:\S~TPPWoOdOlI~ngin~gUlyiRa\STTPOOlI-1HyRaX.rat 
Friday, Augur 27,2004 1l:21:43 a 

I 
I 

Aufb,: Plan* M. 0". PB. 

I 
Bmail: gubmk@yhoo.eom RATIONAL QOR WMDOWS - Vmion 1.0 Registered to Keogh Engimehg, Ino. 
URL hmp:llwwv.cngaoRw~1~~151~eodr~ti~nal.hrml 1616 N. Lilchfield Rd. Suits 120. G o o d p , A Z  85338 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

10-Year 

1 

0.656 

8.2 

4.7 

2-Year 

1 

0.656 

10.0 

2.8 

25-Year 

2 

0.722 

7.5 

5.9 

5-Year 

1 

0.656 

8.8 

3.9 

50-Year 

3 

0.787 

7.1 

6.8 

100-Year 

3 

0.820 

6.8 

7.9 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 3A 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3A 

I Drainage Basin Data 

Water Course Length: 748.00 ft Basin Area: 3.750 acres 

I High Elevation: 96.10 ft Low Elevation: 89.10 ft 

I 
Average Slope: 0.0094 ft/ft Roughness, Kb: 0.0364 (A) 

10-Year Runoff Coefficient: 0.576 

I 10-Year 6 Hour Rainfall Depth: 2.00 ~nches 

I Hydrological Summary Table 

I Computed by PAMO. DBAINC. Far: N:\SWTPPOOOO-WI I W n g ~ ~ ~ r ~ g U i ~ a W T T P O O l  I-IHyRaXra? 
Friday, August 27,2004 11:21:44 a 

I 

Author: FsnX M. Gu, P.E. 

I 
Enmil: gubmk@yahoo.eom 
URL http/lww.engroflw~mm~~.~~dr~iiial~hM 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

5-Year 

9 

0.576 

8.0 

4.1 

2-Year 

6 

0.576 

9.1 

2.9 

10-Year 

11 

0.576 

7.5 

4.9 

25-Year 

15 

0.634 

6.9 

6.1 

50-Year 

18 

0.691 

6.5 

7.0 

100-Year 

22 

0.720 

6.2 

8.1 



RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I Drainage Point: 3B 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3A + 3B 

Water Course Leneth: 1274.00 A - 
1 High Elevation: 96.10 ft 

I 
Average Slope: 0.0075 ftlft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 7.570 acres 

Low Elevation: 86.50 A 

Roughness, Kb: 0.0345 (A) 

I IO-Year 6 Hour Rainfall Depth: 2.00 inches 

Hydrological Summary Table 

I Compulcd by PAMO, DBA INC. Pile: N:\SUTPPWW-WI I\EngincehgVI~UTTPOOl l-IHyRaXm 
Friday. August 27,2004 1121:bla  

I 
I 

Author Fank M. Ou, P.E. 

I 
E i l :  gufrank@ahaho.com RATIONAL FOR W M W W S  - Vnnion 1 .O Registad to Keogh Engolcehg, Inc 
W. h t t p : l / i . s n ~ o ~ i i i i t f . c o d r i l l i i n a l . h ~ m l  1616N. LitchfietdRd. Suits 1 1 0 , O w d ~ , A Z 8 5 3 3 8  

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

5-Year 

15 

0.576 

11.6 

3.5 

2-Year 

11 

0.576 

13.2 

2.5 

- 

10-Year 

18 

0.576 

10.8 

4.2 

25-Year 

26 

0.634 

9.8 

5.4 

50-Year 

32 

0.691 

9.3 

6.2 

I 
100-Year 

39 

0.720 

8.8 

7.1 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 3C 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3C 

Drainage Basin Data 

Water Course Length: 437.00 ft Basin Area: 0.700 acres 

I High Elevation: 90.30 ft Low Elevation: 87.50 ft 

I 
Average Slope: 0.0064 Wft Roughness, Kb: 0.0410 (A) 

10-Year Runoff Coefficient: 0.576 

I IO-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I 
Author: F d  M. Ou, P.E. 

RATIONALPOR WMWWS -Vnsion 1.0 Razbtnd to Keaeh nndnineainx rnc 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

5-Year 

2 

0.576 

7.2 

4.3 

2-Year 

1 

0.576 

8.2 

3.1 

10-Year 

2 

0.576 

6.8 

5.1 

25-Year 

3 

0.634 

6.2 

6.3 

50-Year 

4 

0.691 

5.9 

7.3 

100-Year 

4 

0.720 

5.6 

8.4 



I RATIONAL FOR WINDOWS 

I 
Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 3D 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3D 

Drainage Basin Data 

Water Course Length: 430.00 A Basin Area: 0.940 acres 

I High Elevation: 91.50 ft Low Elevation: 87.50 A 

Average Slope: 0.0093 ft/ft Roughness, Kh: 0.0402 (A) 

I 10-Year Runoff Coefficient: 0.576 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

4 Computed by PAMO, DBhDJC. PGe: N:\S\STPPOOW-W1I~eehg\H~E~ll-IHyRaX.rst 
Friday, Aup127.2W4 1l:Zl:M a 

I 
I 

Author: F d M  OU. P.B. 
Email: guf,mk@,&a,.eom 

I URL. h t t p : l ~ . c n g s o ~ ~ t t t t ~ d m i t i i i l . h t m l  

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

RATIONAL FOR W M W W S  -- Vmbn 1.0 Wmd n, i(mgh B n h e e h g .  Ine 
1616N LitchfiddRd Suite 120, Ooodyrar, AZ 85338 

5-Year 

2 

0.576 

6.2 

4.5 

2-Year 

2 

0.576 

7.0 

3.3 

10-Year 

3 

0.576 

5.8 

5.4 

25-Year 

4 

0.634 

5.4 

6.6 

50-Year 

5 

0.691 

5.1 

7.7 

100-Year 

6 

0.720 

5.0 

8.7 



8 RGTIONAL FOR WINDOWS 
Flood Control District of Maricopa County Rational Method 

I Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

I Drainage Point: 3D* Location: 3C + 3D 

I Drainage Basin Data 

Water Course Length: 437 00 ft Basin Area: 1.640 acres 

I High Elevation: 90.30 ft Low Elevation: 87.50 A 

Average Slope: 0.0064 Wft Roughness, Kb: 0.0387 (A) 

I 10-Year Runoff Coefficient: 0.576 

I 
IO-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I Cmqmlcdb: PAhfO. D M  WC. ma: N:SSTPPWOO-WI I ~ ~ & ~ U l ~ S ~ P O O I I - I H y R a Y . r a t  
Pdday, Augwt27, UlOd ll:21:44 a 

Avthar rn M. G", P.B. 
Etmll guhyahw.com 

I UPL h~p:llwav.mgroffvarecmttttdratiiiiIIhLd 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inhr) 

5-Year 

4 

0.576 

7.0 

4.3 

2-Year 

3 

0.576 

7.9 

3.1 

10-Year 

5 

0.576 

6.5 

5.2 

25-Year 

7 

0.634 

6.0 

6.4 

50-Year 

8 

0.691 

5.7 

7.4 

100-Year 

10 

0.720 

5.4 

8.5 



RATIONAL FOR WINDOWS 

I 
Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA 11 

I, Drainage Point: 3E 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3E 

Drainage Basin Data 

Water Course Length: 903.00 ft Basin Area: 4.260 acres - 

I High Elevation: 94.70 ft 

Average Slope: 0.0102 ftlft 

I 10-Year Runoff Coefficient: 0.576 

Low Elevation: 85.50 ft 

Roughness, Kb: 0.0361 (A) 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Computdby PAMO, DBAINC. Fiic: N:IS\STPPoWo-WIIDn&cning\H~ISTTPWlI-IHyRaXrat 
Friday, Augusf 27,2Wd 11:21:44 a 

I 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inhr) 

RATIONALFOR WWWWS -- Vnaion 1.0 R e g k m d t o  K~oghEmering, Inc. 
1616 N. UlchfitIdRd. Sub 120, Oaodyut, ,4285338 

2-Year 

7 

0.576 

9.8 

2.8 

5-Year 

10 

0.576 

8.7 

4.0 

10-Year 

12 

0.576 

8.1 

4.7 

25-Year 

16 

0.634 

7.4 

6.0 

50-Year 

20 

0.691 

7.0 

6.9 

100-Year 

24 

0.720 

6.7 

7.9 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

Drainage Point: 3G Location: 3G+3F 

I Drainage Basin Data 

Water Course Length: 1023.00 ft 

High Elevation: 94.70 A 

Basin Area: 4.060 acres 

Low Elevation: 86.50 ft 

Average Slope: 0.0080 ftlft Roughness, Kb: 0.0362 (A) 

10-Year Runoff Coefficient: 0.576 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

C Hydrological Summary Table 

1 Canpuldby PAMO, D M  MC. Pile: N:\S\STPP~WOQO~I\B~~S~~W~UL~\S~PO~~I-IH~R~X.~~~ 
Friday, Avgurt 27,2004 11:21:44 a 

Author: F d  M. Gu, P.E. 

I 
E d l :  p ~ o o . c o m  
URL hftpllmvw.en~anware~are~tcc.e(~dmfional.hrrm 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

5-Year 

9 

0.576 

10.2 

3.7 

2-Year 

6 

0.576 

11.6 

2.6 

10-Year 

10 

0.576 

9.5 

4.4 

25-Year 

14 

0.634 

8.7 

5.6 

50-Year 

18 

0.691 

8.3 

6.5 

100-Year 

22 

0.720 

7.8 

7.5 



8 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I Drainage Point: 3G* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 3A +3B +3F + 3G 

Water Course Leogtl~: 1274.00 ft 

I High Elevation: 96.10 ft 

Average Slope: 0.0075 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 11.630 acres 

Low Elevation: 86.50 ft 

Roughness, Kb: 0.0333 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I C o w l e d  by PAMO, DEA MC. File: N:WWTFPm-aal I \Bnpsl~\Hy\8aiSTTpWt 1-IHyRsXrat 
Friday, Augvlt 27, 2004 1t:2144 s 

Author: Prank M. Gu, P.E. 
Email: guhanX@ahoo.com 
URL: h~//w.mgroRwammttr.todr~tiiial.ht~ 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

10-Year 

28 

0.576 

10.6 

4.2 

2-Year 

17 

0.576 

12.9 

2.5 

5-Year 

24 

0.576 

11.3 

3.5 

25-Year 

40 

0.634 

9.6 

5.4 

50-Year 

50 

0.691 

9.1 

6.2 

100-Year 

60 

0.720 

8.7 

7.2 



8 RATIONAL FOR WINDOWS 

i Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I; Drainage Point: 4B 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 4B 

Water Course Length: 472.00 ft 

i High Elevation: 100.00 ft 

Average Slope: 0.0044 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 2.430 acres 

Low Elevation: 97.93 ft 

Roughness, Kb: 0.0376 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

Hydrological Summary Table 

Conpvledby PAMO, DEA INC Rlc N\S\STPPW00-00lI\Engn-gWyinyin\S+TPM)ti-IHyRaX~ 
Friday, Augw 27,2W4 l l 21 44 a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

Author: Frank M. Gu, P.E. 
Bmail: g u ~ ~ . o o m  

I uru; hnp:l/~.m~oRwsmt~.mdmtional,html 

2-Year 

4 

0.576 

9.3 

2.9 

5-Year 

6 

0.576 

8.2 

4.0 

10-Year 

7 

0.576 

7.7 

4.8 

25-Year 

9 

0.634 

7.1 

6.1 

50-Year 

12 

0.691 

6.7 

7.0 

100-Year 

14 

0.720 

6.3 

8.0 



I RATIONAL FOR WINDOWS 

i Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

I Drainage Point: 4B* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 4A + 4B 

Water Course Length: 675.00 ft 

I 
- 

High Elevation: 103.00 ft 

I 
Average Slope: 0.0075 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 5.860 acres 

Low Elevation: 97.93 fi 

Roughness, Kb: 0.0352 (A) 

10-Year 6 Honr Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Computdby PAMO, DEA MC. File. KNSTPPOWO-001 L\Eo~cc&gWyiRa!SlTPWli-IHyRaXrat 
Friday.Augwl27,2W4 1 l:21:44 a 

C 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

2-Year 

10 

0.576 

9.1 

2.9 

5-Year 

14 

0.576 

8.0 

4.1 

10-Year 

16 

0.576 

7.5 

4.9 

25-Year 

23 

0.634 

6.9 

6.1 

50-Year 

28 

0.691 

6.5 

7.0 

100-Year 

34 

0.720 

6.2 

8.1 



RATIONAL FOR WINDOWS 

e Flood Control District of Maricopa County Rational Method 

I Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

I Drainage Point: 4D Location: 4D 

Water Course Length: 569.00 ft 

1 High Elevation: 99.60 ft 

Average Slope: 0.0044 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 2.570 acres 

Low Elevation: 97.1 1 ft 

Roughness, Kb: 0.0374 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Computed by: PAMO, DM INC. Fne: N ' ~ ~ T P P W O O - W I I \ E ~ ~ ~ ~ W ~ \ ~ ~ ' S ~ P ~ ~ I I . ~ H ~ R ~ X . I I  
R i d a g , A u ~ I 2 7 , 2 0 0 4  11:21:44a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (in/hr) 

Author: P d  M Gu, P.6. 
Bmail: guban*@ahoo.mm 
UnL: http//u?w.mgnoRwarc~tm.amlmtional.hrml 

RATIONALPORWWWWS - Vmian 1.0 Registered Lo Keogh Engmcning, Inc 
1616 N. Litchfitld ld. Suite 120, Goodp, AZ 85311 

2-Year 

4 

0.576 

10.4 

2.8 

5-Year 

6 

0.576 

9.2 

3.9 

10-Year 

7 

0.576 

8.6 

4.6 

25-Year 

10 

0.634 

7.9 

5.8 

50-Year 

12 

0.691 

7.5 

6.7 

100-Year 

14 

0.720 

7.1 

7.7 



8 RATIONAL FOR WINDOWS 

B Flood Control District of Maricopa County Rational Method 

Pro.ject Name: DONATELA I1 

T Drainage Point: 4C* 

- -- 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 4A+4B+4D+4C 

Water Course Length: 1166.00 ft 

High Elevation: 103.00 ft 

I 
Average Slope: 0.0064 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 10.380 acres 

Low Elevation: 95.52 ft 

Roughness, Kb: 0.0336 (A) 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I C ~ u t c d  by: PAMO, DEA INC. Pilc: K\SWTPPWW-WIliGndnsningW~\SITPWli-1HyRaX.m 
Friday, Augw 17.1001I L1.21:M a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

Author; Prank M. Gu, P.B. 
Email: guhanL@ahao.com 
URL: hup:llwww.angsoRvare~t~.~dmiiial.html 

RATIONALPORWWWWS --Vmion 1.0 R c s i s l d  to KmxhEnginccring. Inc. 
1616N. Litchteld Rd. Suik 110, Owdyuu, A,?. 85338 

2-Year 

15 

0.576 

13.0 

2.5 

5-Year 

2 1 

0.576 

11.5 

3.5 

10-Year 

25 

0.576 

10.7 

4.2 

25-Year 

35 

0.634 

9.8 

5.4 

50-Year 

44 

0.691 

9.3 

6.2 

100-Year 

53 

0.720 

8.8 

7.1 



I RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

b Drainage Point: 4E* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 4A+4B+4D+4C+4E 

Water Course Length: 1166.00 ft 

I 
- 

High Elevation: 103.00 ft 

I 
Average Slope: 0.0064 ftlft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 1 1.870 acres 

Low Elevation: 95.52 ft 

Roughness, Kb: 0.0333 (A) 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Computed by: PAMO, DBA MC. 
Pri&y, August 11, 2W4 11:21:M a 

File: N:\S\STPPWW-WIlEngR~gWy\Ra\S~PWlI-1HyRaY.mt 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

Author F d M  Gu, P.B. 
Emaik gufmk@&oo Fam 
URL. hnp:llw.cn$~aRw~mtt.~mimtiial,hrml 

RATIONALEORWWWWS -- Vasian 1.0 Rcgitercd to KroghEo~rCring Ine 
1616N. LitchficldRd Suite 120, Guodym, A285331 

2-Year 

17 

0.576 

13.0 

2.5 

5-Year 

24 

0.576 

11.4 

3.5 

10-Year 

29 

0.576 

10.6 

4.2 

25-Year 

41 

0.634 

9.7 

5.4 

50-Year 

5 1 

0.691 

9.2 

6.2 

100-Year 

61 

0.720 

8.7 

7.2 



8 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

fi Drainage Point: SA* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 5~ - SG 

Water Course Length: 2299.00 A 

High Elevation: 98.50 A 

Drainage Basin Data 

Basin Area: 16.720 acres 

Low Elevation: 83.00 ft 

I 
Average Slope: 0.0067 Wft Roughness, Kb: 0 0324 (A) 

10-Year Runoff Coefficient: 0.552 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

Hydrological Summary Table 

Compntd by: PAMO. OW\ lNC. F k  N:BBTPPOWO-001I\E~~gWyiKB\S~P001l-IHyRaXrat 
~day.Augu(127.2004 11:48:13 a 

C 
1 

Author FnulL M. Gu, PE. 
Em1 g u b ~ a h m c o m  RATIONAL FOR W W S  - Vmion 1.0 RIgintacdtoKmgh hnginerhg, lnc 
W. M t p / / w . m g n g s o R w ~ t ~ . ~ o d r a ~ i i i a l . h ~ m l  1616N. LitchficldRd Suite 120. Ooodyur. AZ 85338 

25-Year 

46 

0.607 

14.1 

4.6 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

5-Year 

27 

0.552 

16.7 

2.9 

2-Year 

19 

0.552 

19.0 

2.1 

50-Year 

59 

0.662 

13.3 

5.3 

10-Year 

33 

0.552 

15.5 

3.5 

100-Year 

7 1 ! 

0.690 

12.6 

6.2 



I RATIONAL FOR WINDOWS 

Y 
Flood Control District of Maricopa County Rational Method 

Project Information 

Project Name: DONATELA 11 Project Description: ONSITE RATIONALS 

I Drainage Point: 5B Location: 5B 

Drainage Basin Data 

Water Course Length: 505.00 A 

t High Elevation: 98.50 ft 

Average Slope: 0.0041 ftlft 

IO-Year Runoff Coefficient: 0.576 

Basin Area: 2.290 acres 

Low Elevation: 96.44 ft 

Roughness, Kb: 0.0378 (A) 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

Computed by: PAMQ DKA MC. 
Friday, ~ u g u s t 2 7 , ~ o o d  i1:21:44 a 

Pile N:EETPPOOW-WI I \ E ~ ~ ~ F ~ ~ ~ ~ w ~ \ s T ~ P w I I . I H ~ R ~ x . , ~ ~  

I Hydrological Summary Table 

Author F r d  M. G", P.B. 
Eml: p b ~ ~ a h w . u n n  

1' 
\ W hRp:lhwMl.mgso0wammtttu)dratiiid,html 

I 
I 
I '  
6 

RATIONALFOR WlNWWS -- Yenion i . O R e @ t d t o  Keagh En-&, I,,*. 
1616N. Lifchfield Rd. Suite 120, Goodycar, ,U 85338 

parameter 

(cfs) 

Tc (min) 

2.8 

2-Year 

4 

0.576 

10.0 

3.9 

5-Year 

5 

0.576 

8.8 

4.7 

10-Year 

6 

0.576 

8.3 

5.9 

25-Year 

9 

0.634 

7.6 

6.8 7.9 

50-Year 

11 

0.691 

7.2 

100-Year 

13 

0.720 

6.8 



RATIONAL FOR WINDOWS 

m Flood Control District of Maricopa County Rational Method 

Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

Drainage Point: 5C Location: 5B + 5C 

Drainage Basin Data 

Water Course Length: 855.00 A Basin Area: 4.580 acres 

I High Elevation: 98.50 ft Low Elevation: 92.08 ft 

I 
Average Slope: 0.0075 ft/ft Roughness, Kb: 0.0359 (A) 

10-Year Runoff Coefficient: 0.576 

10-Year 6 Hour Rainfall Depth: 2.00 inches 

5 Hydrological Summary Table 

P Cornputelby: PAMO, DE4INC. 
Pile: N:'S'STPPWW-001 I ' a n g h l ~ m n g w ~ \ S m w 1 1 - 1 ~ y ~ a ~ . ~  

Pri&y, A u W  27,2004 Il:21:44 a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

i 
Author Prmk M. Gu, P.E. 
amra g u ~ ~ o o . c o m  
URL h n p : / / ~ . e n g r o R ~ ~ ~ ~ t t ~ t d ~ ~ i i a l ~ h U n l  

RATIONALFOR m w s  .. vcnion 1.0 ~ q i s t a d ~ ~ m g h ~ n e - g .  1 " ~  
1616 N. LitehficldRd. Suile 120, Owdyur, AZ 853331 

2-Year 

7 

0.576 

10.6 

2.8 

5-Year 

10 

0.576 

9.4 

3.8 

1 0-Year 

12 

0.576 

8.7 

4.6 

25-Year 

17 

0.634 

8.0 

5.8 

50-Year 

2 1 

0.691 

7.6 

6.7 

100-Year 

25 

0.720 

7.2 

7.7 



I RATIONAL FOR WINDOWS 
Flood Control District of Maricopa County Rational Method 

I Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

E Drainage Point: 5D Location: 5D 

Drainage Basin Data 

Water Course Length: 698.00 ft Basin Area: 3.260 acres 

1 High Elevation: 98.50 ff Low Elevation: 91.85 ft 

I 
Average Slope: 0.0095 ft/ft Roughness, Kb: 0.0368 (A) 

10-Year Runoff Coefficient: 0.576 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Coqmrcd by PAMO, DBA INC. Eiie. N:6~TPPOOOO.001liEngin~gW~iS~OOiI-IHyRsXrat 
Friday, AugW 27,2W4 Il:21:U a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

Author: h k M .  Ou, P.E. 

I 
M g"~@hw.com 
URL. h f l ~ l l w . e n g ~ R ~ ~ f e f ~ f d r 8 1 i i i i I . h t m l  

RATIONAL MIR WMDOWS -- Version 1.0 Regiscord to Keogh EnghCmng, Inc 
16i6N. LilchfeldRd. Suite 120, Goodycar, A285338 

2-Year 

6 

0.576 

8.7 

3.0 

5-Year 

8 

0.576 

7.7 

4.1 

10-Year 

9 

0.576 

7.2 

5.0 

25-Year 

13 

0.634 

6.6 

6.2 

50-Year 

16 

0.691 

6.3 

7.1 

100-Year 

19 

0.720 

6.0 

8.2 



f RATIONAL FOR WINDOWS 

i Flood Control District of Maricopa County Rational Method 

I Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

I Drainage Point: 5E Location: 5B+5C+5D+5E 

Water Course Length: 1148.00 ft 

I High Elevation: 98.50 ft 

Average Slope: 0.0071 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 8.970 acres 

Low Elevation: 90.39 ft 

Roughness, Kb: 0.0340 (A) 

I 10-Year 6 Hour Rainfall Depth: 2.00 inches 

P Hydrological Summary Table 

Computed by PAMO, DEA INC. Filc: N:\S\STPPWW-001 IlEngul&WyiRa\S~WI I-IHyRaXrat 
Ftiday,Augusl27,2C@d Il:Zl:44a 

I 
I: 

Author F d M  Ou, P.E. 
Enujl: guhanL@&oa.com RATIONAL FOR WINDOWS -- Vmian 1.0 Regfnrdto KmghBnginerting, inc. 
m hnp:l/w.cngroRw~~~ter.mmimitiiiil hfml l616N. LitdbldRd Su)s 120, Ooodyuu, AZ 81338 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

2-Year 

13 

0.576 

12.5 

2.6 

5-Year 

18 

0.576 

11.1 

3.6 

10-Year 

22 

0.576 

10.3 

4.3 

25-Year 

31 

0.634 

9.4 

5.5 

50-Year 

39 

0.691 

8.9 

6.3 

100-Year 

47 

0.720 

8.4 

7.2 



RATIONAL FOR WINDOWS 

1 Flood Control District of Maricopa County Rational Method 

1 Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

Drainage Point: 5F Location: 5F 

Y Drainage Basin Data 

Water Course Length: 506 00 A Basin Area: 2 340 acres 

I High Elevation: 96 70 ft Low Elevation: 90 73 ft 

I 
Average Slope: 0.01 18 ft/A Roughness, Kb: 0 0377 (A) 

10-Year Runoff Coefficient: 0.576 

I IO-Year 6 Hour Rainfall Depth: 2.00 inches 

D Hydrological Summary Table 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Q (cfs) 4 6 7 10 12 15 

C 0.576 0.576 0.576 0.634 0.691 0.720 

Tc (min) 6.8 6.0 5.6 5.2 5.0 5.0 

i (inlhr) 3.3 4.6 5.5 6.7 7.7 8.7 

Author P d M .  Gu, P.E. 
ml: g u ~ ~ o o . m m  
URL h~:llwww.cngaoRwm~nI~.~~mfiiiiI.htd 

RATIONAL FORWINWWS -- Vasion 1.0 R & t n e d f o ~ m g h  ~ ~ i b ~ ,  roe. 
1616N LkchficldRd. Suite 120, Owdycar, AZ 85338 



b RATIONAL FOR WINDOWS 

U Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

Project Information 

Project Description: ONSITE RATIONALS 

I Drainage Point: 5F* Location: 5B+5C+5D+5E+5F 

Drainage Basin Data 

Water Course Length: 1148.00 ft Basin Area: 1 1  31Oacres 

High Elevation: 98 SO ft Low Elevation: 90 39 ft 

Average Slope: 0.0071 ft/ft 

I 
Roughness, Kb: 0 0334 (A) 

10-Year Runoff Coefficient: 0.576 

10-Year 6 Hour Rainfall Depth: 2.00 ~nches 

Y Hydrological Summary Table 

I Coqutd by PAMO, DBA WC. File: N:\SBTPPWW-WlliBngh,mingWyiRaBTTPWII1IHyRaX.~f 
' Pti&y,Augwt27, 2W4 11:2144 a 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

Author: PranL M. Ou, P.B. 
Em& w6d@hoo.mm 
URL. h w l l w ~ w ~ o R w ~ m t t r . t t d ~ a ~ t i i i a l . h t d  

RATIONAL FOR WINDOWS -Yenion 1.0 Rcgktecedto KaoghEnglnedng, Inr. 
1616N. LibhtiddRd. Svitc I20, Goodyllr, AZ 85338 

2-Year 

17 

0.576 

12.4 

2.6 

5-Year 

23 

0.576 

10.9 

3.6 

10-Year 

28 

0.576 

10.2 

4.3 

25-Year 

39 

0.634 

9.3 

5.5 

50-Year 

49 

0.691 

8.8 

6.3 

100-Year 

59 

0.720 

8.3 

7.3 





1 RATIONAL FOR WINDOWS 

I Flood Control District of Maricopa County Rational Method 

E Project Information 

Project Name: DONATELA I1 Project Description: ONSITE RATIONALS 

E Drainage Point: 5G Location: 5G 

P Drainage Basin Data 

Water Course Length: 564.00 ft 

1 High Elevation: 97.00 ft 

I 
Average Slope: 0.0153 Wft 

10-Year Runoff Coefficient: 0.576 

Basin Area: 3.250 acres 

Low Elevation: 88.35 ft 

Roughness, Kb: 0.0368 (A) 

E 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

I Conquted by: PMIO, DEA WC. Ffic N:S\STPPMKKI-OOl lEn&eni"gUly\RB\STTPWI 1-IHyRaX.raf 
Fciday,Avgusf 27,2004 1l:Zl:Ma 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

WATIONALTORWlNmWS -- Varion 1.0 Re&aed to Kmgh Engina*, Inc. 
1616N. LitlSsld Rd. Suite IZO,Goodflar,AZ 85338 

2-Year 

6 

0.576 

6.5 

3.4 

5-Year 

9 

0.576 

5.7 

4.6 

10-Year 

10 

0.576 

5.4 

5.6 

25-Year 

14 

0.634 

5.0 

6.7 

50-Year 

17 

0.691 

5.0 

7.7 

100-Year 

20 

0.720 

5.0 

8.7 



1 RATIONAL FOR WINDOWS 

1 Flood Control District of Maricopa County Rational Method 

Proiect Name: DONATELA I1 

Drainage Point: 5D* 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 5B+5C+5D+5E+5F+5G+SH 

Water Course Length: 1470.00 ft 

High Elevation: 98.50 ft 

Average Slope: 0.0069 Wft 

10-Year Runoff Coefficient: 0.576 

Drainage Basin Data 

Basin Area: 15.550 acres 

Low Elevation: 88.35 ft 

Roughness, Kb: 0.0326 (A) 

1 10-Year 6 Hour Rainfall Depth: 2.00 inches 

, 

I Camputd by PAMO, D6.4 MC. me: N : ~ \ ~ T P P O W ~ W I ~ \ E ~ ~ ~ ~ ~ ~ ~ ~ \ H ~ \ ~ ~ ~ ~ T P W I I - I H ~ R ~ X . ~  
Priday, Augun 21. 2004 1 I:Zl:U a 

I! Hydrological Summary Table 

RATIONAL P o R w n r w W s  - vnrion 1.0 W t t r r d t o  KmghBngkcan&ho. 
1616 N. LitchfirldRd. Suite IW,  G w h , M  85318 

I 
I$ 
I '  
I 
1 

parameter 

" '"' 

" '"'" 
Bnmr) 

2-Year 

2 1 

0.576 

14.3 

2.4 

5-Year 

30 

0.576 

12.6 

3.4 

10-Year 

36 

0.576 

11.7 

4.0 

25-Year 

51 

0.634 

10.7 

5.2 

50-Year 

64 

0.691 

10.1 

6.0 

100-Year 

77 

0.720 

9.6 

6.9 



1 RATIONAL FOR WINDOWS 

I 
Flood Control District of Maricopa County Rational Method 

Project Name: DONATELA I1 

I Drainage Point: 6A 

Project Information 

Project Description: ONSITE RATIONALS 

Location: 6A 

Water Course Len~th:  528.00 ft - 

I High Elevation: 98.37 ft 

Average Slope: 0.0060 Alft 

5 IO-Year Runoff Coefficienli 0.656 

Drainage Basin Data 

Basin Area: 0.610 acres 

Low Elevation: 95.19 ft 

Roughness, Kh: 0.0413 (A) 

I 
10-Year 6 Hour Rainfall Depth: 2.00 inches 

I Hydrological Summary Table 

Computed by: PAMO, DEA MC. File: ~ W W T P P O W O - M I 1 \ B n ~ ~ W y i R a W m ~ ~ ~ i - ~ H y ~ r a t  
Ftidzy. Aupwt 21.20W l l:21:44 a 

P 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (inlhr) 

I 
AuUlor Prank M. 0% PE. 
Enmil guhk@ahoa.Com 

E URL hllp:/lwww.mgroRw~~mff~fOm,~iinal.h~ 
RATIONAL PORWMWWS -- Vmion I 0 Regilleredm Kmgh Enginming, Inc 

1616N LiflScldRd. Suite 120. Goodycar, A281338 

2-Year 

1 

0.656 

9.4 

2.9 

5-Year 

2 

0.656 

8.3 

4.0 

10-Year 

2 

0.656 

7.8 

4.8 

25-Year 

3 

0.722 

7.1 

6.1 

50-Year 

3 

0.787 

6.8 

7.0 

100-Year 

4 

0.820 

6.4 

8.0 





STPP0000-0011 
DONATELA II 
D R M E L L  CALCULATIONS 

Required Drain Time 36 hours 

Maximum Dissipation Rate 0.50 cfs 

0.50 cfs x 36 hours = 64800 cfs 

Drywells required = (v - a x  (p 12) x 36) * 43560 164800 

Where : a is the average area in acres 
d is the depth of retention in feet 
p is the percolation rate in cfhlsf 
v is the basin volume in acre-feet 

quired 100yr-2hr volume. Does not include 



RETENTION CALCULATIONS 
V;C'D+A D-0.22' 

DESIGN STORM: 100year. thour 

R.l.nlion B.r,n, 
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RETENTION CALCULATIONS 
VnC9.A D i 0 . P '  

DESIGN STORM: looyear, 2hour 

Ratant,.," B l l i "4  
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N:\S\STPP0000-001 l\Engineering\Hy\Report\ 
STPPOOll-HyReX.xlsStreet Flow Calcs 

Conc. Point 

2A 
2B 

2C 
20 

2D* 

2E 

2E' 

2F 

2G 

2H 

2H' 

21 
2J 

2K 
2L 

2L' 
2M 
3A 
38 

3C 
3D 
3D' 

3E 

3F 
3G 
3G  ̂

4A 
4B 
4B' 

4D 

4C' 

Curb Type 

6" Vertical 119th (112) 
4" Roll Curb-Local 
4" Roll Curb-Local 
4" Roll Curb-Local 

NIA 

6'Vertical 119th (112) 
NIA 

6" Vertical 119th Full 
4" Roll Curb-Local 

6" Vertical 119th (112) 
NIA 

6" Vertical 119th (112) 
6" Vertical Local 
6" Vertical Local 

4" Roll Curb-Local 
NIA 

6"Vertical 119th (112) 
4" Roll Curb-Local 
6" Vertical Local 

4" Roll Curb-Local 
4" Roll Curb-Local 

NIA 
4" Roll Curb-Local 
4" Roll Curb-Local 
4" Roll Curb-Local 

NIA 
4" Roll Curb-Local 
4" Roll Curb-Local 

NIA 
4" Roll Curb-Local 
6" Vertical Local 

Calculated 

Q10 (ds) 

1 .O 
4.0 

10.0 

6.0 

15.0 

3.0 

4.0 

4.0 
6.0 

1 .O 

7.0 

1 .O 
8.0 
11.0 

3.0 
13.0 

1 .O 

11.0 

18.0 

2.0 

3.0 

5.0 
12.0 

8.0 

10.0 
28.0 

10.0 

7.0 

16.0 

7.0 

25.0 

Flows 

Q100 (cfs) 

1 .O 

8.0 

21.0 

12.0 

32.0 

5.0 

8.0 

9.0 
12.0 

2.0 

14.0 

2.0 

18.0 
23.0 

6.0 

28.0 
3.0 

22.0 

39.0 

4.0 

6.0 

10.0 
24.0 

16.0 

22.0 

60.0 
20.0 

14.0 

34.0 

14.0 

53.0 

Street Slope 

0.66% 

0.50% 

0.50% 

0.50% 

SUMP 
0.30% 
SUMP 
0.50% 

0.50% 
0.68% 

SUMP 
0.33% 

0.79% 
0.77% 
0.78% 
SUMP 
0.36% 

1.08% 

0.50% 

0.78% 
0.77% 
SUMP 
1.55% 

0.58% 

1.64% 
SUMP 
0.50% 

0.50% 

SUMP 
0.50% 

0.50% 

Allowable Street Flow 

Max QIOy, 

18.58 52.78 Pass Pass 
11.74 22.55 Pass pass 
11.74 22.55 Pass Pass 
11.74 22.55 Pass Pass 
SUMP SUMP Pass Pass 
12.52 30.77 Pass Pass 
SUMP SUMP Pass Pass 
32.33 79.67 Pass Pass 
5.87 11.28 Storm Drian Storm Drain 
18.85 54.26 Pass Pass 
SUMP SUMP Pass Pass 
13.13 37.80 Pass Pass 
44.25 56.23 Pass Pass 
21.85 27.76 Pass Pass 
14.66 34.47 Pass Pass 
SUMP SUMP Pass Pass 
13.72 38.98 Pass Pass 
17.26 33.15 Pass Pass 
35.21 44.73 Pass Pass 
7.33 14.09 Pass Pass 
14.57 34.47 Pass Pass 
SUMP SUMP Pass Pass 
20.67 39.71 Pass Pass 
12.54 24.08 Pass Pass 
21.26 40.85 Pass Pass 
SUMP SUMP Pass Pass 
11.74 22.55 Pass Pass 
11.74 22.55 Pass Pass 
SUMP SUMP Pass Pass 
11.74 22.55 Pass Pass 
35.21 44.73 Pass See Note 

Max QIOO,, Check I&, Check lo&, 



. . - 
2. Italic and Bold slopes and maximum flows indicate the flow is half the full street flow. 

N:\S\STPP0000-001 l\Engineering\Hy\Report\ 
STPPOOI l-HyReX.xlsStreet Flow Calcs 

Calculated Flows 

Notes: 1. Combined Flow at 4C" will side weir over curb into basin 4 open sDace during the 100-year event. 

Conc. Point 

4E' 

56 

5C 
5D 

5D' 

5E 
5F 

5F  ̂
5H 

5G 
56. - 
6A 

Allowable Street Flow 

Q10 (13s) 

29.0 

6.0 

12.0 

9.0 

21.0 

22.0 

7.0 

28.0 

29.0 
10.0 

36.0 
2.0 

Curb Type Q100 (cfs) 

61.0 

13.0 

25.0 

19.0 

44.0 
47.0 

15.0 

59.0 

61.0 
20.0 

77.0 
4.0 

Max QIOh, 

NIA 

4" Roll Curb-Local 
4" Roll Curb-Local 
4" Roll Curb-Local 
6" Vertical Local 
6" Vertical Local 

4" Roll Curb-Local 
NIA 

6" Vertical Local 
4" Roll Curb-Local 

NIA 

6" Vertical 119th (112) 

Street Slope Check Check IOO,, Max QIO,, 

SUMP 
0.50% 

1.24% 

0.50% 

0.50% 

0.50% 
1.59% - 
SUMP 
0.50% 
1.77% 

SUMP 
0.55% 

SUMP SUMP Pass Pass 
11.74 22.55 pass Pass 
18.49 35.52 Pass Pass 
11.74 22.55 Pass Pass 
35.21 44.73 Pass Storm Drain 
35.21 44.73 Pass Storm Drain 
20.94 40.22 Pass pass 
SUMP SUMP Pass Storm Drain 
35.21 44.73 Pass Storm Drain 
22.09 42.43 Pass pass 
SUMP SUMP Pass Pass 
16.96 41.66 Pass Pass 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet XIS 119th Avenue (112 street) 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharae 

Section Data 

Mannings Coefficient 0.015 
Channel Slope 0.001000 Wft 
Water Surface Elevation 0.500 ft 
Elevation Range 0.00 to 0.70 
Discharge 7.23 cis 

0.800 T . . .  
0.000 

0+60.00 0+65.00 0+70.00 0+75.00 0+80.00 0+85.00 0+90.00 0+95.00 1+00.00 

~ 1 1 1  
H: I 
NTS 

Project Engineer DEA Employee 
n:\ ... \engineering\fm\slppOOll-I hyfmx.fm2 davld evans 8 assoelates inc. FiowMaster v7.0 17.00051 
08110104 11:33:19 AM O Haestad Methods, Inc. 37 Brookside Road Waterbuly, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Woksheet XIS 119th Avenue (112 street) 

I Flow Element irregular Channel 
Method Manning's Formula 

Solve For Discharge 

I Input Data 

Channel Slope 0.001000 Wft 
Water Surface Elevation 0.500 ft 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Method Hotton's Method 

I Results 

Manninas Coefficient 0.015 - 
Elevation Range 0.00 to 0.70 

I Discharge 7.23 cfs 
Flow Area 5.9 ft2 
Wetted Perimeter 25.045 ft 

I Top Width 24.540 ft 
Actual Depth 0.50 R 
Critical Elevation 0.36 R 
Critical Slope 0.005728 fVft 

I Velocity 1.22 Ws 
Velocity Head 0.02 ft 

Specific Energy 0.523 ft 

I Froude Number 0.44 
Flow Type Subcritical 

I 
Roughness Segments 

Start End Mannings 
Station Station Coefticient 

0+75.50 1+00.00 0.015 

I Natural Channel Points 

Station Elevation 

I (ft) (a) 
0+60.00 0.703 
0+68.50 0.575 

n:\ ... \englneerlng\fm\stppOOl 1-1 hyfmx.fm2 davld evans 8 associates inc. 
Pmject Engineer: DEA Employee 

FlowMaster v7.0 17.00051 



Table 
Rating Table for Irregular Channel 

Proiect Description 

Worksheet 
Flow Element 
Method 
Solve Fol 

XIS 119th Avenue (112 street) 
irregular Channel / va )  
Manning's Formula 
Discharae 

Input Data 

Water Surface Elevation 0.500 R 

Ootions 

Current Roughness Method Improved Lottel's Method 
Open Channel Weighting Method Improved Lotteh Method 
Closed Channel Weighting Method Horion's Method 

Anribute Minimum Maximum Increment 

Channel Slope (Wft) 0.003300 0.010000 0.000100 

Engineer: DEA Employee 
n:\ ... \engineering\fm\slpp0011-I hyfmx.ftn2 david evans 8 associates inc. FlowMaster v7.0 [7.0005] 
06/23/04 12:54:45 PM @ Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 2 

- 
Channel 
Slope 
(fw 

0.003300 
0.003400 
0.003500 

0.003600 
0.003700 
0.003800 

0.003900 
0.004000 
0.004100 
0.004200 
0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 

0.005600 
0.005700 

0.005800 
0.005900 
0.006000 
0.006100 

0.006200 
0.006300 
0.006400 
0.006500 
0.006600 

Flow 
Area 
(ft') 

5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 

, 5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 

Discharge 
(cfs) 

13.13 
13.33 
13.53 
13.72 
13.91 
14.09 

14.28 
14.46 
14.64 
14.82 
14.99 
15.17 
15.34 
15.51 
15.67 
15.84 
16.00 
16.17 
16.33 
16.49 
16.65 

16.80 
16.96 
17.11 
17.26 

17.41 
17.56 

17.71 
17.86 
18.00 
18.15 
18.29 
18.43 

18.58 

Velocity 
(fus) 

2.22 
2.26 
2.29 

2.32 
2.36 
2.39 
2.42 
2.45 
2.48 
2.51 
2.54 
2.57 
2.60 
2.63 
2.65 
2.68 
2.71 
2.74 
2.77 
2.79 
2.82 
2.85 
2.87 

2.90 
2.92 
2.95 

2.97 

3.00 
3.02 
3.05 
3.07 
3.10 
3.12 

3.15 

Wened 
Perimeter 

(ft) 

25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 

25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 

25.045 
25.045 
25.045 

25.045 
25.045 
25.045 

25.045 
25.045 

25.045 
25.045 
25.045 
25.045 

25.045 

TOP 
Width 
(fo 

24.540 
24.540 
24.540 
24.540 
24.540 
24.540 

24.540 
24.540 
24.540 

24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 

24.540 
24.540 
24.540 

24.540 
24.540 

24.540 
24.540 
24.540 

24.540 
24.540 
24.540 

24.540 
24.540 

Project 



Table 
Rating Table for Irregular Channel 

1 Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOll-1 hyfrnx.frn2 david evans &associates inc. FlowMaster v7.0 [7.0005] 
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TOP 
Width 

(fi) 

24.540 
24.540 

24.540 
24.540 
24.540 
24.540 
24.540 

24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 
24.540 

Channel 
slope 
(wfi) 

0.006700 
0.006800 

0.006900 
0.007000 
0.007100 
0.007200 
0.007300 

0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.008100 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 

0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
0.009600 
0.009700 
0.009800 
0.009900 
0.010000 

Discharge 
(Cfs) 

18.72 
18.85 

18.99 
19.13 
19.27 
19.40 

19.54 
19.67 

19.80 
19.93 
20.06 
20.19 
20.32 
20.45 
20.58 
20.70 
20.83 
20.96 
21.08 
21.20 
21.33 
21.45 
21.57 
21.69 
21.81 
21.93 

22.05 
22.17 
22.29 
22.40 
22.52 
22.63 
22.75 
22.86 

Velocity 
(MS) 

3.17 
3.19 
3.22 
3.24 
3.26 
3.29 

3.31 
3.33 
3.35 

3.38 
3.40 
3.42 
3.44 
3.46 
3.49 
3.51 
3.53 
3.55 
3.57 
3.59 
3.61 
3.63 
3.65 
3.67 
3.69 
3.71 
3.73 
3.75 
3.77 
3.79 
3.81 
3.83 
3.85 
3.87 

Flow 
Area 
(n2) 

5.9 
5.9 
5.9 
5.9 

5.9 
5.9 

5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 

Wetted 
Perimeter 

(8) 

25.045 
25.045 
25.045 
25.045 

25.045 
25.045 

25.045 
25.045 
25.045 

25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 
25.045 



Table 
Rating Table for Irregular Channel 

-,.-~ - ~~~ ~,~~ ~ 

Worksheet XIS 119th Avenue (112 street) 100 - & 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

InDut Data 

Water Surface Elevation 0.667 fl 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Method Horton's Method 

Attribute Minimum Maximum Increment 

Channel S l o ~ e  fftlft) 0.003300 0.010000 0.000100 

n:\ ... \engineering\fm\stppOOl I-lhyfmx.hn2 david evans &associates inc. 
Project Engineer: DEA Employee 

FlowMaster v7.0 p'.0005] 

Flow 
Area 
(ft? 

11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 

11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 

11.2 
11.2 
11.2 

11.2 
11.2 
11.2 

11.2 
11.2 

11.2 
11.2 

11.2 

11.2 

Velocity 
(fvs) 

2.88 
2.92 
2.96 
3.00 
3.05 
3.09 
3.13 
3.17 
3.21 
3.24 
3.28 
3.32 
3.36 
3.40 

3.43 
3.47 

3.50 
3.54 
3.58 
3.61 
3.64 
3.68 
3.71 
3.75 
3.78 
3.81 
3.85 

3.88 
3.91 
3.94 

3.97 
4.01 

4.04 

4.07 

Channel 
Slope 
(f'Jfl) 

0.003300 
0.003400 
0.003500 
0.003600 
0.003700 
0.003800 

0.003900 
0.004000 
0.004100 
0.004200 
0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 
0.005900 

0.006000 
0.006100 
0.006200 

0.006300 
0.006400 

0.006500 

0.006600 

Discharge 
(Ck) 

32.27 
32.75 
33.23 
33.70 
34.17 
34.63 
35.08 
35.53 
35.97 
36.40 
36.83 
37.26 
37.68 
38.10 
38.51 
38.92 
39.32 
39.72 
40.12 
40.51 
40.89 
41.28 
41.66 
42.04 
42.41 
42.78 
43.15 

43.51 
43.87 

44.23 
44.59 

44.94 
45.29 

45.64 

Wetted 
Perimeter 

(ft) 

38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 

38.267 
38.267 
36.267 

38.267 
38.267 
38.267 

38.267 
38.267 
38.267 

38.267 
38.267 

38.267 
38.267 

38.267 

38.267 

TOP 
Width 

(ft) 

37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 

37.633 
37.633 
37.633 
37.633 
37.633 

37.633 
37.633 

37.633 

37.633 
37.633 

37.633 

37.633 



Table 
Rating Table for Irregular Channel 

n:\ ... \engineering\frn\stpp0011-l hyfmx.fm2 david emns & associates inc. 

Channel 
Slope 
(wn) 

0.006700 

0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.008100 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 
0.009100 
0.009200 
0.009300 

0.009400 
0.009500 
0.009600 
0.009700 
0.009800 
0.009900 
0.010000 

Project Engineer: DEA Employee 
FlowMaster "7.0 17.00n51 

Discharge 
(cfs) 

45.98 
46.32 

46.66 
47.00 
47.33 
47.66 
47.99 
48.32 
48.65 
48.97 
49.29 

49.61 
49.93 
50.24 
50.56 
50.87 
51.18 
51.48 
51.79 
52.09 
52.39 
52.69 
52.99 
53.29 
53.59 
53.88 
54.17 
54.46 
54.75 
55.04 

55.32 
55.61 

55.89 
56.17 

Velocity 
(Wss) 

4.10 

4.13 
4.16 
4.19 

4.22 
4.25 
4.28 
4.31 
4.34 
4.36 
4.39 
4.42 
4.45 
4.48 
4.51 
4.53 

4.56 
4.59 
4.62 
4.64 
4.67 
4.70 
4.72 

'4.75 
4.78 
4.80 
4.83 
4.85 
4.88 
4.91 
4.93 
4.96 
4.98 
5.01 

Flow 
Area 
(fi') 

11.2 
11.2 

11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 
11.2 

11.2 
11.2 
11.2 
11.2 

Wetted 
Perimeter 

(fi) 

38.267 

38.267 
38.267 
38.267 

38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 
38.267 

TOP 
Width 

(fi) 

37.633 
37.633 

37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.633 
37.833 
37.633 
37.633 
37.633 
37.633 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet XIS 119th Avenue (full street) 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharae 

Section Data 

Mannings Coefficient 0.013 
Channel Slope 0.001000 ftlft 
Water Surface Elevation 0.667 fl 
Elevation Range 0.00 to 0.70 
Discharge 35.63 cfs 

v:lL 
H: I 
NTS 

Project Engineec DEA Employee 
n:\ ... \engineering\fm\slppOOll-1 hyfmx.fm2 david evans 8 associates lnc. FlowMaster v7.0 [7.0005] 
08110104 01:58:17 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203.7~6-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet XIS 119th Avenue (full street) 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Input Data 

Channel Slope 0.001000 fvft 
Water Surface Elevation 0.667 ft 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method . . 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.013 

Elevation Range 0.00 to 0.70 

Discharge 35.63 15s 

Flow Area 22.4 A' 
Wetted Perimeter 76.280 A 
Top Width 75.267 A 
Actual Depth 0.67 ft 
Critical Elevation 0.52 A 

Critical Slope 0.004124 ft/A 

Velocity 1.59 ft/s 

Velocity Head 0.04 A 

Specific Energy 0.706 fl 
Froude Number 0.51 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
t A I  tft, 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stpp0014-I hyfmx.fm2 davld evans B associates lnc. FlowMaster v7.0 [7.0005] 
08/10/04 01:58:51 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lfl) (fl) 

Project Engineer: DEA Employee 
n:\ ... \englneering\fm\stppOOl 1-1 hyfmx.fm2 davld evans &associates inc. FiowMaster v7.0 [7.0005] 
08110104 01:58:51 PM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT b6708 USA +I-203-755-1666 Page 2 of 2 

. . . . . . . . ~. 



Table 
Rating Table for Irregular Channel 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOll-I hyfmx.fm2 david evans 8 associates lnc. FlowMaster v7.0 [7.0005] 
03/18/04 04:04:11 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203.7551666 Page 2 of 2 

Channel 
Slope 
Wft) 

0.007400 

0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 

0.008100 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 

0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
0.009600 
0.009700 
0.009800 
0.009900 
0.010000 

Discharge 
(cis) 

39.34 
39.60 
39.87 
40.13 

40.39 
40.64 
40.90 
41.16 
41.41 
41.66 
41.91 
42.16 
42.41 
42.65 
42.90 
43.14 
43.38 
43.62 
43.86 
44.10 
44.34 
44.57 
44.80 
45.04 
45.27 
45.50 
45.73 

Velocity 
(WS) 

3.33 

3.35 
3.38 
3.40 
3.42 
3.44 

3.46 
3.49 
3.51 
3.53 
3.55 
3.57 
3.59 
3.61 
3.63 
3.65 
3.67 
3.69 
3.71 
3.73 
3.75 
3.77 
3.79 
3.81 
3.83 
3.85 
3.87 

Flow 
Area 
(it2) 

11.8 

11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 

Wetted 
Perimeter 

(fi) 

50.090 
50.090 
50.090 
50.090 

50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 
50.090 

TOP 
Width 

(ft) 

49.080 

49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 
49.080 

49.080 
49.080 
49.080 
49.080 
49.080 
49.080 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet XIS 119th Avenue (full street) 

Flow Element irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Current Roughness Method 
Open Channei Weighting Method 
Closed Channel Weiahtina Method 

Improved Lotter's Method 
Improved Lotter's Method 

Horton's Method 

Attribute Minimum Maximum Increment 

Channel Slope (fVft) 0.003000 0.010000 0.000100 

davld evans 8. associates inc. 
37 Bmokside Road Waterbuly, CT 06708 USA 

0.003100 
0.003200 
0.003300 
0.003400 
0.003500 
0.003600 
0.003700 
0.003800 
0.003900 
0.004000 
0.004100 
0.004200 
0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 
0.005900 
0.006000 
0.006100 

0.006200 
0.006300 

Wetted 
Perimeter 

(ft) 

76.280 

Channel 
Slope 
Wft) 

0.003000 
62.73 
63.74 
64.73 
65.70 
66.66 
67.60 
68.54 
69.46 
70.36 
71.26 
72.15 
73.02 
73.89 
74.74 
75.58 
76.42 
77.25 
78.06 
78.87 
79.67 
80.47 
81.25 
82.03 
82.80 
83.56 
84.32 
85.07 
85.81 
86.55 
87.28 
88.00 
88.72 
89.43 

TOP 
Width 

(ft) 

75.267 

Velocity 
(Ws) 

2.75 

Discharge 
(cfs) 

61.71 

n:\ ... \engineering\fm\stppOOl 1-1 hyfmx.fm2 
08/10104 01:58:36 PM O Haestad Methods. Inc. 

75.267 
75.267 
75.267 
75.267 
75 267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 
75.267 

Project 

Flow 
Area 
(ft2) 

22.4 

Engineer: DEA Employee 
FlowMaster v7.0 [7.0005] 

+I-203-755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
I f t )  (ft) 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOll-1 hyfmx.fm2 david evans &associates inc. FlowMaster v7.0 [7.00051 
03/18/04 03:57:38 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 2 of 2 
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Table 
Rating Table for Irregular Channel 

Engineer: DEA Employee 
FiowMaster v7.0 17.00051 

03/18/04 03:48:35 PM O Haestad Methods, lnc. 37 Brwkslde Road Waterbury. CT 06708 USA +I-203-755-1666 Page 2 of 5 

Channel 
Slope 
(fvft) 

0.005900 
0.006000 

0.006100 
0.006200 
0.006300 
0.006400 
0.006500 
0.006600 
0.006700 

0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 

0.007800 
0.007900 
0.008000 
0.008100 
0.008200 
0.008300 
0.008400 

0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
0.009600 
0.009700 
0,009800 
0.009900 

0.010000 
0.010100 
0.010200 
0.010300 

0.010400 
0.010500 
0.010600 

0.010700 
0.010800 
0.010900 
0.011000 

0.01 1100 

n:\ ... \engineerin~\fm\stppOOIl-I 

Velocity 
(ft/s) 

2.41 
2.43 

2.45 
2.47 
2.49 
2.51 
2.53 
2.55 
2.56 
2.58 
2.60 
2.62 
2.64 
2.66 
2.68 
2.69 
2.71 
2.73 
2.75 

2.77 
2.78 
2.80 
2.82 
2.84 
2.85 
2.87 
2.89 
2.91 
2.92 
2.94 
2.96 
2.97 

2.99 
3.00 
3.02 
3.04 
3.05 
3.07 
3.09 
3.10 
3.12 

3.13 
3.15 
3.16 

3.18 
3.19 
3.21 

3.23 
3.24 
3.26 

3.27 
3.29 

3.30 

Discharge 
(cfs) 

12.75 
12.86 

12.97 
13.07 
13.18 
13.28 
13.39 
13.49 
13.59 

13.69 
13.79 
13.89 
13.99 

14.09 
14.19 
14.28 
14.38 
14.47 
14.57 

14.66 
14.76 
14.85 
14.94 
15.04 
15.13 
15.22 
15.31 
15.40 
15.49 
15.58 
15.66 
15.75 
15.84 
15.93 
16.01 
16.10 
16.18 
16.27 
16.35 
16.44 
16.52 

16.60 
16.69 
16.77 
16.85 

, 16.93 
17.01 
17.09 

17.18 
17.26 
17.34 
17.41 

17.49 

hyfmrfm2 

Flow 
Area 
(ft? 

5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 

5.3 

david evans associates 

Wetted 
Perimeter 

(R) 

33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 

33.205 
33.205 

33.205 

33.205 
33.205 
33.205 
33.205 

33.205 

inc. 

TOP 
Width 

(f') 

33.000 
33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 

33.000 
33.000 
33.000 

33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 

33.000 - 
Pmjed 



Table 
Rating Table for Irregular Channel 

Project Engineer: DEA Employee 
n:\ ... \engineerin~\fm\slppOOll-I hyfmx.fm2 david evans 8 associates inc. FlowMaster v7.0 I7.00051 

I 03/18/04 03:48:35 PM F, Haestad Methods. InC. 37 Brookslde Road Waterbury, CT 06708 USA +I-203-755-1666 Page 3 of 5 

Channel 
Slope 
(we) 

0.01 1200 
0.011300 
0.011400 
0.011500 

0.011600 
0.011700 
0.011800 
0.011900 

0.012000 
0.012100 
0.012200 
0.012300 
0.012400 
0.012500 
0.012600 
0.012700 
0.012800 
0.012900 
0.013000 
0.013100 
0.013200 
0.013300 
0.013400 
0.013500 
0.013600 
0.013700 
0.013800 
0.013900 
0.014000 
0.014100 
0.014200 
0.014300 
0.014400 
0.014500 
0.014600 
0.014700 
0.014800 
0.014900 
0.015000 
0.015100 
0.015200 
0.015300 

0.015400 
0.015500 
0.015600 

0.015700 
0.015600 

0.01 5900 
0.016000 
0.016100 
0.016200 
0.016300 

0.016400 

Discharge 
(cfs) 

17.57 

17.65 
17.73 
17.81 

17.88 
17.96 
18.04 
18.11 

18.19 
18.26 
18.34 
18.41 
18.49 
18.56 
18.64 
18.71 
18.79 
18.86 
18.93 
19.00 
19.08 
19.15 
19.22 
19.29 
19.36 
19.43 
19.51 
19.58 
19.65 
19.72 
19.79 
19.86 
19.92 
19.99 
20.06 
20.13 
20.20 
20.27 
20.34 
20.40 

20.47 
20.54 
20.60 

20.67 
20.74 

20.80 
20.87 
20.94 

21.00 
21.07 
21.13 
21.20 

21.26 

Velocity 
(ft/s) 

3.32 
3.33 
3.34 
3.36 

3.37 
3.39 
3.40 
3.42 
3.43 
3.45 
3.46 
3.47 
3.49 
3.50 
3.52 
3.53 
3.54 
3.56 
3.57 
3.59 
3.60 
3.61 
3.63 
3.64 
3.65 
3.67 
3.68 
3.69 

3.71 
3.72 
3.73 

3.75 
3.76 
3.77 
3.79 
3.80 
3.81 
3.62 
3.84 
3.85 
3.86 

3.88 
3.89 
3.90 

3.91 
3.93 

3.94 
3.95 
3.96 
3.98 
3.99 
4.00 
4.01 

Flow 
Area 
(nz) 

5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 

5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

Wetted 
Perimeter 

(a) 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 

33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 

TOP 
Width 

(a) 

33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 

33.000 
33.000 
33.000 

33.000 
33.000 

33.000 
33.000 

33.000 
33.000 
33.000 
33.000 

33.000 



Table 
Rating Table for Irregular Channel 

n:\ ... \engineering\ftn\stppOOi 1-1 hyfmx.fm2 david evans 8 associates inc. 
Project Engineer: DEA Employee 

FiowMaster v7.0 17.00051 

Channel 
Slope 
Wft) 

0.016500 
0.016600 
0.016700 
0.016800 
0.016900 
0.017000 
0.017100 
0.017200 
0.017300 
0.017400 
0.017500 
0.017600 
0.017700 
0.017800 
0.017900 
0.018000 
0.018100 
0.018200 
0.018300 
0.018400 
0.018500 
0.018600 
0.018700 
0.018800 
0.018900 
0.019000 
0.019100 
0.019200 
0.019300 
0.019400 
0.019500 
0.019600 
0.019700 
0.019800 
0.019900 
0.020000 
0.020100 
0.020200 
0.020300 
0.020400 
0.020500 
0.020600 
0.020700 
0.020800 
0.020900 
0.021000 
0.021100 
0.021200 
0.021300 
0.021400 
0.021500 
0.021600 
0.021700 

Flow 
Area 
( f t2)  

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

Discharge 
(cfs) 

21.33 
21.39 
21.46 
21.52 
21.59 
21.65 
21.71 
21.78 
21.84 
21.90 
21.96 
22.03 
22.09 
22.15 
22.21 
22.28 
22.34 
22.40 
22.46 
22.52 
22.58 
22.64 
22.72 
22.77 
22.83 
22.89 
22.95 
23.01 
23.07 
23.13 
23.19 
23.25 
23.30 
23.36 
23.42 
23.48 
23.54 
23.60 
23.66 
23.72 
23.77 
23.83 
23.89 
23.95 
24.00 
24.06 
24.12 
24.18 
24.23 
24.29 
24.35 
24.40 
24.46 

Wetted 
Perimeter 

(ft) 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

Velocity 
(MS) 

4.02 
4.04 
4.05 
4.06 
4.07 
4.08 
4.10 
4.1 1 
4.12 
4.13 
4.14 
4.16 
4.17 
4.18 
4.19 
4.20 
4.21 
4.23 
4.24 
4.25 
4.26 
4.27 
4.28 
4.30 
4.31 
4.32 
4.33 
4.34 
4.35 
4.36 
4.37 
4.39 
4.40 
4.41 
4.42 
4.43 
4.44 
4.45 
4.46 
4.47 
4.49 
4.50 
4.51 
4.52 
4.53 
4.54 
4.55 
4.56 
4.57 
4.58 
4.59 
4.60 
4.61 

TOP 
Width 
(fu 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 



Table 
Rating Table for Irregular Channel 

I Project Engineer: DEA Employee 
n:\ ... \engineerin~\fm\stppOOll-I hyfmx.fm2 davld evans 8 associates inc. FlowMaster v7.0 [7.0005] 

I 03/18/04 03:48:35 PM O Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 5 of 5 

Channel 
Slope 
(we1 

0.021800 

0.021900 

0.022000 
0.022100 
0.022200 
0.022300 
0.022400 
0.022500 

0.022600 
0.022700 
0.022800 
0.022900 
0.023000 
0.023100 
0.023200 
0.023300 
0.023400 
0.023500 
0.023600 
0.023700 
0.023800 
0.023900 
0.024000 
0.024100 
0.024200 
0.024300 

0.024400 
0.024500 
0.024600 
0.024700 
0.024800 
0.024900 
0.025000 

Velocity 
(WS) 

4.63 
4.64 

4.65 
4.66 

4.67 
4.68 
4.69 
4.70 
4.71 
4.72 
4.73 
4.74 
4.75 
4.76 
4.77 
4.78 
4.79 

4.80 
4.81 
4.82 
4.83 

4.84 
4.85 
4.86 
4.87 
4.88 
4.89 
4.90 
4.91 
4.92 
4.93 
4.94 
4.95 

Discharge 
(cfs) 

24.52 
24.57 

24.63 
24.68 

24.74 
24.79 
24.85 
24.91 
24.96 
25.02 
25.07 
25.13 
25.18 
25.24 
25.29 
25.34 
25.40 
25.45 
25.51 
25.56 
25.62 

25.67 
25.72 
25.78 
25.83 
25.88 
25.94 
25.99 
26.04 
26.10 
26.15 
26.20 
26.25 

Flow 
Area 

5.3 

5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

Wetted 
Perimeter 

(el 

33.205 

33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 
33.205 

TOP 
Width 

(fil 

33.000 

33.000 
33.000 
33.000 

33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 
33.000 



Table 
Rating Table for Irregular Channel 

Channel Discharge Velocity Flow Wetted 
Slope (ds) (ftls) Area Perimeter Width 

TOP 

(ftlft) (fix) (fi) (ft) 

0.005900 24.50 2.51 9.8 50.207 50.000 

david evans 8 associates tnc. 

50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 

50.000 
50.000 
50.000 

50.000 

50.000 
50.000 

Project Engineer: DEA Employee 



Table 
Rating Table for Irregular Channel 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOO11-I hyfmx.frn2 david evans &associates inc. FlowMaster v7.0 [7.0&05] 
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Channel 
Slope 
(ffJft) 

0.01 1200 
0.011300 
0.011400 
0.011500 
0.01 1600 
0.01 1700 
0.01 1800 
0.011900 
0.012000 
0.012100 
0.012200 
0.012300 
0.012400 
0.012500 
0.012600 
0.012700 
0.012800 
0.012900 
0.013000 
0.013100 
0.013200 
0.013300 
0.013400 
0.013500 
0.013600 
0.013700 
0.013800 
0.013900 
0.014000 
0.014100 
0.014200 
0.014300 
0.014400 
0.014500 
0.014600 
0.014700 
0.014800 
0.014900 
0.015000 
0.015100 
0.015200 
0.015300 
0.015400 
0.015500 
0.015600 
0.015700 
0.015800 
0.015900 
0.016000 
0.016100 
0.016200 
0.016300 
0.016400 

Discharge 
(ck) 

33.76 
33.91 
34.06 
34.20 
34.35 
34.50 
34.65 
34.79 
34.94 
35.09 
35.23 
35.37 
35.52 
35.66 
35.80 
35.94 
36.09 
36.23 
36.37 
36.51 
36.65 
36.78 
36.92 
37.06 
37.20 
37.33 
37.47 
37.60 
37.74 
37.87 
38.01 
38.14 
38.28 
38.41 
38.54 
38.67 
38.80 
38.93 
39.06 
39.19 
39.32 
39.45 
39.58 
39.71 
39.84 
39.97 
40.09 
40.22 
40.35 
40.47 
40.60 
40.72 
40.85 

Velocity 
(ffJs) 

3.46 
3.47 
3.49 
3.50 
3.52 
3.53 
3.55 
3.56 
3.58 
3.59 
3.61 
3.62 
3.64 
3.65 
3.66 
3.68 
3.69 
3.71 
3.72 
3.74 
3.75 
3.77 
3.78 
3.79 
3.81 
3.82 
3.84 
3.85 
3.86 
3.88 
3.89 
3.90 
3.92 
3.93 
3.94 
3.96 
3.97 
3.99 
4.00 
4.01 
4.02 
4.04 
4.05 
4.06 
4.08 
4.09 
4.10 
4.12 
4.13 
4.14 
4.16 
4.17 
4.18 

Flow 
Area 
(ft2) 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

Wetted 
Perimeter 

(a) 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

Width 
TOP 

(ft) 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 



Table 
Rating Table for Irregular Channel 

Channel 
Slope 
(ntn) 

0.016500 
0.016600 

0.016700 
0.016800 
0.016900 
0.017000 
0.017fOO 
0.017200 

0.017300 
0.017400 
0.017500 
0.017600 
0.017700 
0.017800 
0.017900 
0.018000 
0.018100 
0.018200 
0.018300 
0.018400 
0.018500 
0.018600 
0.018700 
0.018800 

0.018900 
0.019000 
0.019100 
0.019200 
0.019300 
0.019400 
0.019500 
0.019600 
0.019700 
0.019800 
0.019900 
0.020000 
0.020100 

0.020200 
0.020300 
0.020400 
0.020500 

0.020600 
0.020700 
0.020800 
0.020900 
0.021000 
0.021 100 
0.021200 
0.021300 
0.021400 
0.021500 
0.021600 

0.021700 

Engineer: DEA Employee 
FlowMaster v7.0 [7.0005] 

I 

Flow 
Area 
(nZ) 

9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

9.8 

I 03/18/04 03:49:28 PM @ Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 4 of 5 

Project 
n:\ ... \engineering\fm\stppOOll-I hyfmx.fm2 david evans B associates inc. 

Discharge 
(cfs) 

40.97 

41.10 
41.22 
41.34 

41.46 
41 .59 
41.71 
41.83 
41.95 
42.07 
42.19 
42.31 
42.43 
42.55 
42.67 
42.79 
42.91 
43.03 
43.15 
43.27 
43.38 
43.50 
43.62 
43.73 

43.85 
43.97 
44.08 
44.20 
44.31 
44.43 
44.54 
44.65 
44.77 
44.88 
44.99 
45.11 
45.22 
45.33 

45.44 
45.56 
45.67 
45.78 
45.89 

46.00 
46.11 
46.22 
46.33 
46.44 
46.55 
46.66 
46.77 
46.88 

46.99 

Wetted 
Perimeter 

(a) 

50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

50.207 

Velocity 
(f'Js) 

4.19 

4.21 
4.22 
4.23 

4.24 
4.26 

4.27 
4.28 
4.29 
4.31 
4.32 
4.33 
4.34 
4.36 
4.37 
4.38 
4.39 
4.40 
4.42 
4.43 
4.44 
4.45 
4.46 
4.48 
4.49 

4.50 
4.51 
4.52 
4.54 
4.55 
4.56 
4.57 
4.58 
4.59 
4.61 
4.62 
4.63 
4.64 
4.65 

4.66 
4.67 
4.69 

4.70 
4.71 
4.72 
4.73 
4.74 
4.75 
4.76 
4.78 
4.79 
4.80 

4.81 

TOP 
Width 

(a) 

50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 

50.000 
50.000 

50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 



Table 
Rating Table for Irregular Channel 

1 Project Engineer: DEA Employes 
n:\ ... \engineering\fm\stppOOll-I hyfmx.fm2 davld evans (L associates inc. FlowMaster v7.0 [7.0005] 

I 
03118104 03:49:28 PM O Haestad Methods, Inc. 37 Brookside Road Waterbuly. CT 06708 USA +I-203-755-1666 Page 5 of 5 

Channel 
Slope 
(W 

0.021800 
0.021900 

0.022000 
0.022100 
0.022200 
0.022300 
0.022400 
0.022500 
0.022600 
0.022700 
0.022800 
0.022900 
0.023000 
0.023100 
0.023200 
0.023300 
0.023400 
0.023500 
0.023800 
0.023700 
0.023800 
0.023900 
0.024000 
0.024100 
0.024200 
0.024300 
0.024400 
0.024500 
0.024600 
0.024700 
0.024800 
0.024900 
0.025000 

Discharge 
(cfs) 

47.09 
47.20 

47.31 
47.42 
47.52 
47.63 
47.74 
47.84 
47.95 
48.06 
48.16 
48.27 
48.37 
48.48 
48.58 
48.69 
48.79 
48.90 
49.00 
49.10 
49.21 
49.31 
49.41 
49.52 
49.62 
49.72 

49.82 
49.93 
50.03 
50.13 

50.23 
50.33 
50.43 

Velocity 
(NS) 

4.82 
4.83 

4.84 
4.85 
4.86 
4.88 
4.89 
4.90 
4.91 
4.92 
4.93 
4.94 
4.95 
4.96 
4.97 
4.98 
4.99 
5.00 
5.02 
5.03 
5.04 
5.05 
5.06 
5.07 
5.08 
5.09 
5.10 
5.11 
5.12 
5.13 
5.14 
5.15 
5.16 

Flow 
Area 
(ft') 

9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 
9.8 

Wetted 
Perimeter 

(a) 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 
50.207 

50.207 
50.207 
50.207 

TOP 
Width 

(ft) 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 



Cross Section 
Cross Section for Irregular Channel 

Worksheet XIS Local (6" Vertical) 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharga 

Section Data 

Mannings Coefficient 0.017 
Channel Slope 0.001000 Wft 
Water Surface Elevation 0.605 fl 

Elevation Range 0.00 to 0.61 
Discharoe 20.01 cfs 

8:688? _, I 

0+75.00 0+80.00 0+85.00 0+90.00 0+95.00 1+00.00 1+05.00 1+10.00 1+15.00 1+20.00 1+25.00 

~ 1 1 1  
H: I 
NTS 

n:\ ... \engineering\fm\stppOOl 1-1 hyfmx.fm2 david evans 8 associates inc. 
Project Engineer: DEA Employee 

FlOwMaSter ~7 .0  [7.00051 





Station Elevation 
(ft) (ft) 

1+16.00 0.040 
1+17.50 0.000 
1+17.50 0.500 

1 + I800 0.500 
1+23.00 0.575 

1+25.00 0.605 

Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOl 1-1 hyfmx.fm2 david evanf 8 associates inc. FlowMaster v7.0 I7.00051 
03/18/04 03:58:08 PM O Haestad Methods. Inc. 37 Brookside Road Waterbuw. CT 06708 USA +I-203-755-1666 Page 2 of 2 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet U S  Local (6" Vertical) 

Flow Element Irregular Channel 
11 o -YR ) 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

Water Surface Elevation 0.500 fl 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Method Horton's Method 

Attribute Minimum Maximum Increment 

Channel Siooe IflIfl) 0.002500 0.025000 0.000100 

david evans 8 associates inc. 
Project Engineer: DEA Employee 

FlowMaster v7.0 17.00051 

Channel 
Slope 
(tuft) 

0.002500 
0.002600 
0.002700 
0.002800 
0.002900 
0.003000 
0.003100 
0.003200 
0.003300 
0.003400 
0.003500 
0.003600 
0.003700 
0.003800 
0.003900 
0.004000 
0.004100 
0.004200 
0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 

Velocity 
(ftls) 

2.25 
2.30 
2.34 
2.39 
2.43 
2.47 
2.51 
2.55 
2.59 
2.63 
2.67 
2.71 
2.74 
2.78 
2.82 
2.85 
2.89 
2.92 
2.96 
2.99 
3.03 
3.06 
3.09 
3.12 
3.16 
3.19 
3.22 
3.25 
3.28 
3.31 
3.34 
3.37 
3.40 
3.43 

Discharge 
(cfs) 

24.89 
25.39 
25.87 
26.35 
26.81 
27.27 
27.72 
28.16 
28.60 
29.03 
29.46 
29.87 
30.29 
30.69 
31.09 
31.49 
31.88 
32.27 
32.65 
33.03 
33.40 
33.77 
34.13 
34.49 
34.85 
35.21 
35.56 
35.90 
36.25 
36.59 
36.92 
37.26 
37.59 
37.92 

Flow 
Area 
(HZ) 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

Wetted 
Perimeter 

(ft) 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

TOP 
Width 

(ft) 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 



Table 
Rating Table for Irregular Channel 

n:\ ... \engineerin~\fm\stpp0011-1 hyfmnfm2 david evans & associates inc. 

I 03/18/04 03:50:12 PM O Haestad Melhods, Inc. 37 Brookside Road Waterbury. CT 067 

Project Engineer: DEA Employee 
FlowMaster v7.0 (7.00051 

Channel 
Slope 

0.005900 
0.006000 
0.006100 
0.006200 

0.006300 
0.006400 
0.006500 
0.006600 
0.006700 
0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.008100 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 

0.008900 
0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
0.009600 
0.009700 
0.009800 
0.009900 
0.010000 
0.010100 
0.010200 
0.010300 

0.010400 
0.010500 
0.010600 
0.010700 

0.010800 
0.010900 
0.011000 

0.011100 

08 USA +I-203-755-1666 page 2 of 5 

Discharge 
(CfS) 

38.24 
38.57 
38.89 
39.20 

39.52 
39.83 
40.14 
40.45 
40.75 
41.06 
41.36 
41.66 
41.95 
42.25 
42.54 
42.83 
43.12 
43.41 
43.69 
43.97 
44.25 
44.53 
44.81 
45.09 
45.36 
45.63 
45.90 
46.17 
46.44 
46.71 
46.97 
47.23 
47.50 

47.76 
48.01 
48.27 
48.53 
48.78 
49.04 
49.29 
49.54 
49.79 
50.04 
50.28 
50.53 

50.78 
51.02 
51.26 

51.50 
51.74 
51.98 
52.22 

52.46 

Velocity 
(WS) 

3.46 

3.49 
3.52 
3.55 
3.58 
3.61 
3.64 
3.66 
3.69 
3.72 
3.75 
3.77 
3.80 
3.83 
3.85 
3.88 
3.91 
3.93 
3.96 

3.98 
4.01 
4.03 
4.06 
4.08 
4.11 
4.13 
4.16 
4.18 
4.21 
4.23 
4.25 
4.28 
4.30 
4.33 
4.35 
4.37 
4.40 
4.42 
4.44 

4.46 
4.49 
4.51 

4.53 
4.55 
4.58 
4.60 

4.62 
4.64 
4.67 

4.69 
4.71 
4.73 

4.75 

Wetted 
Perimeter 

(fi) 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 

37.007 
37.007 
37.007 

37.007 
37.007 

37.007 
37.007 

37.007 

37.007 

Flow 
Area 
(fi2) 

11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
110  
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 

11.0 
11.0 
11.0 

11.0 

TOP 
Width 

(R) 

36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 

36.000 
36.000 

36.000 

36.000 



Table 
Rating Table for Irregular Channel 

Project Engineer: DEA Employee 
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Channel 
Slope 
(fuft) 

Flow 
Area 
(RZ) 

Discharge 
(cfs) 

Velocity 
(ftJS) 

Wetted 
Perimeter 

(ft) 

TOP 
Width 

(ft) 



Table 
Rating Table for Irregular Channel 

Channel 
Slope 

0.016500 

Discharge 
(cfs) 

63.96 
64.15 

64.34 
64.53 

64.73 
64.92 
65.11 
65.30 
65.49 
65.68 
65.86 
66.05 
66.24 

66.43 
66.61 
66.80 
66.98 
67.17 
67.35 
67.54 
67.72 
67.90 
68.09 . 

68.27 

68.45 
68.63 
68.81 
68.99 
69.17 
89.35 
69.53 
69.70 
69.88 
70.06 
70.24 
70.41 
70.59 
70.76 
70.94 
71 .I 1 
71.29 
71.46 
71.63 
71.81 
71.98 

72.15 
72.32 
72.49 

72.66 
72.84 

73.01 
73.17 

73.34 

Velocity 
(Ws) 

5.79 

5.81 

5.83 
5.85 
5.86 
5.88 

5.90 
5.91 
5.93 
5.95 
5.97 
5.98 
6.00 
6.02 
6.03 
6.05 
6.07 
6.08 
6.10 
6.12 
6.13 
6.15 
6.17 
6.18 
6.20 
6.22 
6.23 
6.25 
6.27 
6.28 
6.30 
6.31 
6.33 
6.35 
6.36 
6.38 

6.39 
6.41 
6.43 
6.44 
6.46 
6.47 
6.49 
6.50 
6.52 
6.54 
6.55 

6.57 
6.58 
6.60 

6.61 
6.63 

6.64 

Flow 
Area 
(ft4 

11.0 

11.0 
11 .o 
11.0 
11.0 
11.0 
11.0 
11.0 
11 .o 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11 .o 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 

11.0 

11.0 
11.0 

11.0 

Wetted 
Perimeter 

(n) 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 
37.007 

37.007 
37.007 

37.007 
37.007 

37.007 

davld evans a associates inc. 

36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36 000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 

36.000 
36.000 

36.000 

36.000 

Project Engineer: DEA Employee 
FlowMaster v7.0 17.00051 



Table 
Rating Table for Irregular Channel 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\slpp0011-I hyfmx.fm2 david evans associates inc. FlowMaster v7.0 [7.0005] 
03/18/04 03:50:12 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 5 of 5 

Channel 
Slope 
(wn) 

0.021800 
0.021900 

0.022000 
0.022100 
0.022200 
0.022300 
0.022400 
0.022500 
0.022600 

0.022700 
0.022800 
0.022900 
0.023000 
0.023100 
0.023200 
0.023300 
0.023400 
0.023500 
0.023600 
0.023700 
0.023800 
0.023900 
0.024000 

0.024100 
0.024200 
0.024300 
0.024400 
0.024500 
0.024600 
0.024700 
0.024800 
0.024900 
0.025000 

Discharge 
(cfs) 

73.51 

73.68 
73.85 
74.02 
74.18 
74.35 
74.52 
74.68 
74.85 
75.01 
75.18 
75.34 
75.51 
75.67 
75.84 
76.00 
76.16 
76.33 
76.49 
76.65 
76.81 
76.97 
77.13 
77.29 
77.45 
77.61 
77.77 
77.93 
78.09 
78.25 
78.41 

78.57 
78.72 

Velocity 
( f w  

6.66 

6.67 
6.69 
6.70 
6.72 
6.73 
6.75 
6.76 
6.78 
6.79 
6.81 
6.82 
6.84 

6.85 
6.87 
6.88 
6.90 
6.91 
6.93 
6.94 
6.96 
6.97 
6.99 
7.00 
7.02 
7.03 
7.04 

7.06 
7.07 
7.09 
7.10 
7.12 
7.13 

Flow 
Area 
(fn 

11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11 .O 

11 .O 

11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

Wetted 
Perimeter 

(ft) 

37.007 
37.007 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 
37.007 

TOP 
Width 

(n) 

36.000 
36.000 

36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 

36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 
36.000 



Table 
Rating Table for Irregular Channel 

Project Description 
C 

Worksheet XIS Local (6" Vertical) 1100-YR\ 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

l n ~ u t  Data 

Water Surface Elevation 0.605 fl 

-- 

Opttons 

Current Roughness Method Improved Lotter's Method 
Open Channel We~ght~ng Method Improved Lotter's Method 
Closed Channel Welqhttnq Method Horton's Method 

Attribute Minimum Maximum Increment 

Channel Slope (ft/ft) 0.002500 0.025000 0.000100 

Channel 
Slope 
(f'Jft) 

Flow 
Area 
(ft2) 

0.002500 
0.002600 
0.002700 
0.002800 
0.002900 
0.003000 
0.003100 
0.003200 
0.003300 
0.003400 
0.003500 
0.003600 
0.003700 
0.003800 
0.003900 
0.004000 
0.004100 
0.004200 
0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 

Discharge 
(Cfs) 

n:\ ... \engineerlng\fm\stppOOll-I hyfmx.fm2 david evans 8 associates inc. FlowMaster v7.0 17.00051 
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51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

Velocity 
(ftls) 

Wetted 
Perimeter 

(ft) 

31.63 
32.26 
32.87 
33.48 
34.07 
34.65 
35.22 
35.79 
36.34 
36.89 
37.43 
37.96 
38.48 
39.00 
39.51 
40.01 
40.51 
41.00 
41.48 
41.96 
42.44 
42.91 
43.37 
43.83 
44.28 
44.73 
45.18 
45.62 
46.06 
46.49 
46.92 
47.34 
47.76 
48.18 

Width 
TOP 

(ft) 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

Project Engineer: DEA Employee 

2.03 
2.07 
2.11 
2.15 
2.19 
2.23 
2.26 
2.30 
2.34 
2.37 
2.41 
2.44 
2.47 
2.51 
2.54 
2.57 
2.60 
2.64 
2.67 
2.70 
2.73 
2.76 
2.79 
2.82 
2.85 
2.88 
2.90 
2.93 
2.96 
2.99 
3.02 
3.04 
3.07 
3.10 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 



Table 
Rating Table for Irregular Channel 

Engineer: DEA Employee 
FlowMaster v7.0 [7.0005] 

Channel 
Slope 

0.005900 
0.006000 
0.006100 
0.006200 

0.006300 
0.006400 
0.006500 
0.006600 
0.006700 
0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.008100 
0.008200 

0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
0.009600 
0.009700 
0.009800 
0.009900 
0.010000 
0.010100 
0.010200 
0.010300 
0.010400 
0.010500 

0.010600 
0.010700 

0.010800 
0.010900 
0.011000 

0.011100 

n:\ ... \engineering\fm\slppOOll-I 
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Discharge 
(cfs) 

48.59 
49.00 

49.41 
49.81 

50.21 
50.61 
51.01 
51.40 
51.78 
52.17 
52.55 
52.93 
53.31 
53.68 
54.05 
54.42 

54.79 
55.15 
55.51 
55.87 
56.23 
56.59 
56.94 
57.29 
57.64 
57.98 
58.33 
58.67 
59.01 
59.35 
59.68 
60.02 
60.35 
60.68 
61.01 
61.34 
61.66 
61.99 

62.31 
62.63 
62.95 

63.26 
63.58 
63.89 
64.21 
64.52 
64.83 

65.13 
65.44 
65.75 

66.05 
66.35 

66.65 

hyfmx.fm2 

Velocity 
(fw 

3.12 
3.15 
3.18 

3.20 
3.23 
3.25 
3.28 
3.30 
3.33 
3.35 
3.38 
3.40 
3.43 
3.45 
3.47 
3.50 
3.52 
3.55 
3.57 
3.59 
3.61 
3.64 
3.66 
3.68 
3.71 
3.73 

3.75 
3.77 
3.79 
3.82 
3.84 

3.86 
3.88 
3.90 
3.92 
3.94 
3.96 
3.98 
4.01 
4.03 
4.05 
4.07 
4.09 
4.1 1 
4.13 

4.15 
4.17 
4.19 

4.21 
4.23 
4.25 
4.27 

4.28 

Flow 
Area 
(ft? 

15.6 
15.6 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 

15.6 
15.6 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 

15.6 
15.6 

15.6 
15.6 
15.6 
15.6 

15.6 
15.6 
15.6 

15.6 
15.6 

15.6 

davld evans 8 associates 

Wetted 
Perimeter 

(ft) 

51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 

51.009 
51.009 

51.009 
51.009 

51.009 

inc. 

TOP 
Width 

(ft) 

50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 

50.000 
50.000 

50.000 

50.000 

Project 



Table 
Rating Table for Irregular Channel 

Channel Discharge Velocity Flow Wetted 
Slope 

TOP 
(CfS) (Ws) Area Perimeter Width 

(M) (ff) (ft) (ft) 

0.011200 66.95 4.30 15.6 51.009 50.000 

david evans 8 associates inc. 

50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 

50.000 - 
Project Engineer: DEA Employee 

FlowMaster v7.0 r7.00051 



Table 
Rating Table for Irregular Channel 

Engineer: DEA Employee 
FlowMaster v7.0 [7.0005] 

Wetted 
Perimeter 

(ft) 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

Flow 
Area 
(F) 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
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Project 
associates inc. 

TOP 
Width 
(fi) 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 i 

Velocity 
(fvS) 

5.22 
5.24 
5.26 
5.27 
5.29 
5.30 
5.32 
5.33 
5.35 
5.36 
5.38 
5.40 
5.41 
5.43 
5.44 
5.46 
5.47 
5.49 
5.50 
5.52 
5.53 
5.55 
5.58 
5.58 
5.59 
5.61 
5.62 
5.64 
5.65 
5.66 
5.68 
5.69 
5.71 
5.72 
5.74 
5.75 
5.77 
5.78 
5.79 
5.81 
5.82 
5.84 
5.85 
5.87 
5.88 
5.89 
5.91 
5.92 
5.94 
5.95 
5.96 
5.98 
5.99 

Channel 
Slope 
(Wft) 

0.016500 
0.016600 
0.016700 
0.016800 
0.016900 
0.017000 
0.017100 
0.017200 
0.017300 
0.017400 
0.017500 
0.017600 
0.017700 
0.017800 
0.017900 
0.018000 
0.018100 
0.018200 
0.018300 
0.018400 
0.018500 
0.018600 
0.018700 
0.018800 
0.018900 
0.019000 
0.019100 
0.019200 
0.019300 
0.019400 
0.019500 
0.019600 
0.019700 
0.019800 
0.019900 
0.020000 
0.020100 
0.020200 
0.020300 
0.020400 
0.020500 
0.020600 
0.020700 
0.020800 
0.020900 
0.021000 
0.021100 
0.021200 
0.021300 
0.021400 
0.021500 
0.021600 
0.021700 

n:\ ... \engineering\fm\stppOOll-I hyfmx.fm2 david evans 8 

Discharge 
(cfs) 

81.26 
81.51 
81.76 
82.00 
82.24 
82.49 
82.73 
82.97 
83.21 
83.45 
83.69 
83.93 
84.17 
84.40 
84.64 
84.88 
85.1 1 
85.35 
85.58 
85.82 
86.05 
86.28 
86.51 
86.74 
86.97 
87.20 
87.43 
87.66 
87.89 
88.12 
88.34 
88.57 
88.80 
89.02 
89.24 
89.47 
89.69 
89.92 
90.14 
90.36 
90.58 
90.80 
91.02 
91.24 
91.46 
91.68 
91.90 
92.11 
92.33 
92.55 
92.76 
92.98 
93.19 



Table 
Rating Table for Irregular Channel 

david evans 8 associates inc. 

Channel Discharge Velocity 
Slope (cfs) (WS) 
(wn) 

0.021800 93.41 6.01 

0.021900 93.62 6.02 
0.022000 93.84 6.03 
0.022100 94.05 6.05 
0.022200 94.26 6.06 
0.022300 94.47 6.07 
0.022400 94.68 6.09 

0.022500 94.90 6.10 
0.022600 95.11 6.1 1 

0.022700 95.32 6.13 
0.022800 95.53 6.14 
0.022900 95.74 6.15 
0.023000 95.94 6.17 
0.023100 96.15 6.18 
0.023200 96.36 6.19 
0.023300 96.57 6.21 
0.023400 96.78 6.22 
0.023500 96.98 6.23 
0.023600 97.19 6.25 
0.023700 97.39 6.26 
0.023800 97.60 6.27 
0.023900 97.80 6.29 
0.024000 98.01 6.30 

0.024100 98.21 6.31 
0.024200 98.42 6.33 
0.024300 98.62 6.34 

0.024400 98.82 6.35 
0.024500 99.02 6.37 

0.024600 99.23 6.38 
0.024700 99.43 6.39 
0.024800 99.63 6.40 
0.024900 99.83 6.42 
0.025000 100.03 6.43 

Projed Engineer: DEA Employee 
FlowMaster "7.0 17.00051 
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Flow 
Area 
(n=) 

15.6 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 

15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 
15.6 

Wetted 
Perimeter 

( f t )  

51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 
51.009 

TOP 
Width 

(n) 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 

50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
50.000 
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Calculation Results Summary 

................................................................. 

Scenario: 10-year 

>>>> Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

I Label I Inlet I Inlet 
I I T m e  I 

/ Total I Total 1 Capture I Gutter I Guttel 
I Intercepted I Bypassed 1 Efficiency I Spread I Depth * 

i i i 1 Flow ( Flow 1 ( % I  / (ftl 1 (ft) 

I I I I (cfs) I (cfs) I I I .......................................................................................................... 
1 1-4 1 Curb Inlet / Curb 6 (COP P1569-1). L=10' I 2.50 1 0.00 1 100.0 1 9.58 1 0.2: 
I 1-2 I Curb Inlet I Curb 6 (COP P1569-1). L=3' / 3.50 1 0.00 1 100.0 1 17.49 1 0.31 
1 I I Curb Inlet I Curb 6 (COP P1569-1). L=3' I 3.50 1 0.00 1 100.0 / 17.49 1 0.31 
I 1-1 I Grate Inlet I Grate MAG 535, TYPE 'Fa I 28.00 1 0.00 1 100.0 1 123.21 1 2.41 
1 1-5 1 Curb Inlet I Curb 6 (COP P1569-1). L=10' I 2.50 1 0.00 1 100.0 1 9.58 1 0.2: 
.......................................................................................................... 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

Label 1 Number I Section / Section I Length / Total I Average I Hydraulic I Hydraulic I 
I of I Size / Shape I (ft) I System I Velocity I Grade / Grade I 
I Sections I 1 1 I Flow / (ft/s) I Upstream I Downstream I 
I I I I I (cfs) I I (ft) I (ft) I ....__...I.___..___-IIIIIIIIII - 

36 inch 1 Circular 1 106.89 1 
36 inch I Circular 1 144.50 1 
36 inch / Circular 1 491.31 1 
15 inch I Circular / 29.00 1 
15 inch I Circular 1 19.75 1 
36 inch I Circular 1 48.50 / 
15 inch I Circular 1 12.25 1 
30 inch / Circular 1 151.96 1 
15 inch I Circular 1 20.25 1 
30 inch I Circular 1 41.21 1 

I Label 1 Total I Ground I Hydraulic I Hydraulic I 
I I Svstem I Elevation / Grade I Grade I 
i j Elow i eft) i ~ i n e  1n i ~ i n e  out i 
I I (C£S) I I (ft) I (ft) I 1..___..1_____...1_---.....--IIIIIIIII...~-----------~ 
I 0-1 1 40.00 1 90.00 1 86.50 1 86.50 1 
1 5-5 1 40.00 1 96.32 1 89.32 1 88.72 1 
( 5-4 1 40.00 ( 95.51 1 90.76 1 89.76 1 
I J-3 1 35.00 1 96.22 1 92.87 1 92.07 1 
I 1-4 / 2.50 1 95.58 1 92.08 1 91.08 1 
11-5 1 2.501 95.58 1 92.41 1 91.41 1 
1 5-2 1 35.00 / 96.26 1 94.01 1 93.01 1 
/ 1-3 1 3.50 1 96.39 1 94.03 1 94.03 1 
I J-1 1 28.00 1 96.80 1 94.71 1 94.71 1 
/ I 1 3.50 1 96.39 1 95.05 1 94.05 1 
11-1 1 28.00 1 95.00 1 95.91 1 94.91 1 
...................................................... 

Title: DONATELA Project Engineer: DEA Employee 
n:\ ... \engineering\hy\sc\stppOOl l-sc2-l-x.stm David Evans and Associates, Inc StonCAD 6.0 [5.0010] 
08126/04 03:50:43 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 2 



Calculation Results Summary 

................................................................. 

Scenario: 25-year 

>>>z Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
> > > s  Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

/ Label I Inlet I Inlet I Total I Total / Capture I Gutter I Gutter 
I I Type 1 I Intercepted I Bypassed I Efficiency I Spread I Depth 
I I I 1 Flow / Flow I (%I I (ft) / (ft) 
I I I I (cfs)  1 (cfs) ( I I 
/...._../.______....~.~.IIIII......I.......~~~~~..~.~..~.........~~.......~..~..~.........~....~...~-~..... 

/ 1-4 I Curb Inlet / Curb 6 (COP P1569-11, L=lO1 I 3.50 1 0.00 1 100.0 1 11.99 1 0.27 
11-2 I CurbInlet I Curb6 (COPP1569-1). L=3' I 4.50 1 0.00 1 100.0 1 20.68 1 0.44 
I 1-3 I Curb Inlet I Curb 6 (COP P1569-l), L=3' / 4.50 1 0.00 1 100.0 1 20.68 / 0.44 
I 1-1 I Grate Inlet I Grate MAG 535, TYPE 'F' I 40.00 1 0.00 1 100.0 / 251.45 1 5.03 
1 1-5 I Curb Inlet I Curb 6 (COP P1569-l), L=1Or I 3.50 1 0.00 1 100.0 1 11.99 1 0.25 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

/ Label 1 Number I Section I Section I Length I Total / Average I Hydraulic I Hydraulic I 
1 I of I Size I Shape / (ftl I System1Velocity I Grade I Grade I 
1 1 Sections 1 1 1 Flow I (ftls) I Upstream I Downstream / 
I I I I I I (cfs) I I (ft) I (ft) ( 
~...._..~.......___~II.......~.I.IIIIIII~....~~-~~~......~~.......~~~/.....~-~~..~..~~~~.....~~ 

1 p-8 I 1 1 36 inch I Circular 1 106.89 1 56.00 / 7.92 1 89.43 1 88.43 1 
1 p-7 I 1 1 36 inch 1 Circular 1 144.50 1 56.00 1 7.92 1 91.05 1 90.03 1 
1 p-5 I 1 1 36 inch Circular / 491.31 1 49.00 1 6.93 1 94.70 1 92.05 1 
I P-6.1 1 1 1 15 inch I Circular 1 29.00 1 3.50 1 2.85 1 92.14 1 92.05 / 
1 P-6.2 / 1 1 15 inch 1 Circular 1 19.75 1 3.50 1 2.85 1 92.11 1 92.05 1 
I p-4 / 1 1 36 inch I Circular 1 48.50 1 49.00 1 6.93 1 95.76 1 95.50 1 
I P-3.2 I 1 1 15 inch I Circular 1 12.25 1 4.50 / 3.67 1 96.32 1 96.26 1 
1 p-2 I 1 1 30 inch I Circular 1 151.96 1 40.00 / 8.15 1 97.71 1 96.26 1 
1 P-3.1 1 1 1 15 inch / Circular 1 20.25 1 4.50 1 3.67 1 96.36 1 96.26 1 
I &I / 1 1 30 inch I Circular 1 41.21 1 40.00 1 8.15 1 97.19 1 96.80 1 
......*-------......------..........-------....---.....---.......----....-----.....---......--- 

Label I Total I 
/ system I 

Ground 
Elevation 

(ft) 

Hydraulic 
Grade 
Line In 
(ft) 

1 Hydraulic I 
I Grade I 
i Line out i 
I (ft) I . I _ _ _  .... _ _ _ _ I  
1 86.50 1 
I 89.43 1 
I 91.05 1 
I 94.70 1 
I 92.14 1 
I 92.11 1 

Title: DONATELA Project Engineer: DEA Employee 
n:\ ... \engineering\hy\sc\slppOOl l-sc2-l-x.stm David Evans and Associates, h c  StormCAD "5.0 [5.0010] 
08/26/04 03:50:32 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page I of 2 



Scenario: 10-year 

I 
Title: Donatella II Project Engineer: DEA Employee 
n:\ ..\engineering\hy\sc\stppOOl I-scb3x.stm Davld Evans and Associates, Inc StormCAD v5.0 [5.0010] 

I 08/09/04 03:36:20 PM O Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Calculation Results Summary 

................................................................. 

Scenario: 10-year 

> > 2 2  Info: Subsurface Network Rooted by: 0-1 
>>r> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

1 Label I Inlet I Inlet ( Total I Total 1 Capture I Gutter I Gutter 
I I Type I 1 Intercepted I Bypassed I Efficiency I Spread I Depth 
I I 1 1 Flow I Flow I ( % )  I (ft) I (ft) 
I I 1 I (cfs) I (cfs) I I I ........................................................................................................... 
1 1-2 1 Curb Inlet I Curb 6 (COP P1569-11, L=17' I 14.00 / 0.00 1 100.0 1 23.79 1 0.48 I 1 I Curb Inlet I Curb 6 (COP P1569-1). L=17' I 14.00 1 0.00 1 100.0 1 23.79 1 0.48 
........................................................................................................... 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

I Label 1 Number I Section I Section 1 Length I Total I Average I Hydraulic I Hydraulic I 
I I of / Size I Shape I (ft) ISystem/Velocity I Grade I Grade I 
I I Sections 1 I I I Flow I (ft/s) I Upstream I Downstream I 
I I I I I 1 (~£5) I I (ft) I (ft) I 
~_.___._~__._......~....---II~-~~~~~~~~~~~~....--~ ............................................. 

I P-2 I 1 1 30 inch I Circular 1 22.41 1 28.00 1 12.98 / 84.15 1 83.43 1 
I P-l / 1 1 24 inch I Circular 1 36.00 1 14.00 6.61 1 84.19 1 84.15 1 

I Label Total I Ground I Hydraulic 
System I Elevation I Grade 
Flow I (ft) / LineIn 
(cfs) I I (ftl 

_.......I....______-/-------..-. 
28.00 1 85.00 1 82.00 
28.00 1 86.50 1 84.15 
14.00 1 86.50 1 84.19 

Hydraulic I 
Grade 1 

Line Out 1 
(ft) I 

- - - - - - - - * - -  I 
82.00 1 
84.15 1 
84.19 1 

................................................................. 

Completed: 08/27/2004 12:13:38 PM 

Title: Donatella l l  Project Engineer: DEA Employee 
n:\ ... \engineering\hy\sc\stppOOll-scb3x.stm David Evans and Associates, Inc StonCAD v5.0 [5.0010] 
08127104 12:13:43 PM @ Haestad Methods, lnC. 37 Brwkslde Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Calculation Results Summary 

................................................................. 

Scenario: 100-year 

>>>z Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

I Label I Inlet I Inlet I Total 1 Total / Capture I Gutter I Gutter 
I 1 Type I / Intercepted I Bypassed I Efficiency / Spread I Depth 
I I I I Flow I Flow I (%)  

I 
I (ft) 1 (ft) 

I I I (cfs) I (cfs) I I I 
/..___..j.......̂...~~..IIII......III......~~.....~~.....~~.....~~.....~....~...~~~....~~~.....~~.~..~~.... 
I 1-2 I Curb Inlet I Curb 6 (COP P1569-l), L=17' I 30.00 1 0.00 1 100.0 1 39.54 1 0.79 
I I I Curb Inlet / Curb 6 (COP P1569-1). L=17' I 30.00 1 0.00 1 100.0 1 39.54 1 0.79 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

1 Label 1 Number 1 Section I Section I Length I Total I Average I Hydraulic I Hydraulic I 
1 I of I Size j Shape / (ft) I System I Velocity I Grade I Grade / 
I I Sections I I I I Flow I (ft/s) / Upstream I Downstream I 
I I I I I I (,AS) I I (ft) i (ft) i 
j...._._l__......__~-.....---IIIIIIIIIII~...-.-..~........~~~~....-..~...~.....~~~....~~...~-~~ 
1 P-2 1 1 1 30 inch 1 Circular 1 22.41 1 60.00 1 15.36 1 84.74 1 84.19 1 
I P-l I 1 1 24 inch I Circular 1 36.00 / 30.00 / 9.55 1 85.12 1 84.74 -1 
............................................................................................... 

I Label 1 Total I Ground I Hydraulic I Hydraulic I 
1 I system / Elevation 1 Grade I Grade I 
1 I  low 1 (ft) 1 ~ i n e  1n 1 ~ i n e  out 
I I (cfs) I I (ft) I (ft) I 

................................................................. 

Completed: 08/27/2004 12:13:25 PM 

Title: Donatella II Project Engineer: DEA Employee 
n:\ ... \engineering\hy\sc\stppOOi l-scb3x.stm David Evans and Associates, h c  StormCAD 6 . 0  [5.0010] 
08/27/04 12:13:31 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06706 USA +1-203-755-1666 Page 1 of I 





Calculation Results Summary 

................................................................. 

Scenario: 10-year 

>>>> Info: Subsurface Network Rooted by: 0-1 
s > > z  Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

I Label I Inlet I Inlet I Total I Total I Capture I Gutter I Gutter 
I 1 Type I I Intercepted / Bypassed I Efficiency I Soread I Dewth . . 
i I i i F~OW- i ~l~~ i ($1 I ift) i (it) 

- ,  

I I I (~£51 I (~£51 / I I I....~..___^_____I_...........................~.-------.-...~.........-~---.........~~~~.....~........ 
I 1-1 / Curb Inlet I Curb 6 (COP P1569-11. L=3' I 4.00 1 0.00 1 100.0 1 19.12 / 0.41 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

I Label / Number I Section / Section I Length I Total I Average I Hydraulic I Hydraulic I 
I / of I Size 1 Shape I (ft) I System I Velocity I Grade I Grade I 
I 1 Sections I I I 1 Flow I (ft/sl I Upstream I Downstream I 
I I I I I I (cfsl I I (ftl I (ft) I 
............................................................................................... 

I P-3 I 1 1 18 inch I Circular / 75.41 1 4.00 1 5.89 1 92.16 1 92.00 1 
1 P-2 I 1 1  18 inch / Circular 1132.65 1 4.00 / 5.55 1 93.69 1 92.23 1 
I P-l I 1 1 18 inch / Circular 1 19.75 1 4.00 1 5.95 1 94.48 1 94.49 1 
............................................................................................... 

I Label 1 Total / Ground I Hydraulic I Hydraulic I 
I I System / Elevation I Grade I Grade I 
I I Flow / (ftl I Line In I Line Out I 
I I (cfsl I I (ftl I (ftl I (____._.1......__1_----------IIIIIIIIIII-~-..........~ 
10-1 1 4.001 93.50 1 92.00 1 92.00 1 
15-3 1 4.001 97.00 1 92.16 1 92.16 1 
15-2 1 4.001 97.39 1 94.49 1 93.69 1 
I 1 -  / 4.00 1 96.86 1 94.60 1 94.48 1 
-~------------~~~~~-~~~~~---~~~~~~~~-~~... . . . . . . . . . . . .  

Completed: 08/26/2004 03:41:01 PM 

Title: DONATELA 
n:\ ... \ensineerino\h~\sc\st~~OOl l-sd-2-x.stm David Evans and Associates. Inc 

Project Engineer: DEA Employee 
stormcnn "5 n rrr nndn~ 



Calculation Results Summary 

................................................................. 

Scenario: 100-year 

>>>> Info: Subsurface Network Rooted by: 0-1 
> > z >  Info: Subsurface Analysis iterations: 1 
>>>s Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

1 Label I Inlet 1 Inlet I Total 1 Total I Capture I Gutter I Gutter 
1 1 TITe 1 ( Intercepted ( Bypassed 1 Efficiency 1 Spread ( Depth 
I I I I Flow I Flow I ( % )  I (ft) I (ft) 
I I I I (~£6) I (cfs) / I I 1 _______~________....~........I...........~.~~....~.......~~~~~.~.....~...~/~~........../.~......~..~~~... 
I I I Curb Inlet I Curb6 lCOPP1569-l), L=3' / 8.00 1 0.00 1 100.0 1 30.35 / 0.64 
...~......~---~~~--~....~~.~.~~-----------------~~-------------~~~-~..~-------.--~.......~~-..........~~~. 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

I Label 1 Number I Section I Section I Length I Total I Average I Hydraulic I Hydraulic 1 
1 I of I size I Shape I (ft) I System I Velocity I Grade I Grade I 
I I Sections I I I I Flow I (ft/s) I Upstream I Downstream I 
I I I I I 1 lcfs) I I lft) I (ft) I 1 _ _ _ _ _ _ _  1___._._.../.........jjjjjjjjjjjl---...../-....---~--......~~~~--.-......~.....~.....~~ 
I P-3 I 1 1 18 inch / Circular / 75.41 1 8.00 / 6.99 1 92.49 / 92.00 1 
I p-2 / 1 1 18 inch I Circular 1 132.65 1 8.00 1 6.55 1 94.02 1 92.57 1 
1 P-l I 1 1 18 inch I Circular 1 19.75 1 8.00 1 4.53 1 94.93 1 94.82 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Label 1 Total ( Ground / Hydraulic I Hydraulic I 
I I System 1 Elevation / Grade / Grade I 

Flow 
(cfs) 

Line In i Line out 
(ft) I (ft) 

___________I__.__...... 
92.00 1 92.00 
92.49 1 92.49 
94.82 1 94.02 
95.25 1 94.93 

................................................................. 

Completed: 08/26/2004 03:40:50 PM 

Title: DONATELA 
n:\ ... \engineering\hy\sc\stpp001 I-sc2-2-x.stm David Evans and Associates. Inc 

Project Engineer: DEA Employee 
StormCAD v5.0 15.00101 



Scenario: I O-year 

I Title: Donatella II Pmjed Engineer: DEA Employee 
n:\ ... \engineering\hy\SdstppOOI l-scb5x.stm David Evans and Associates, Inc StormCAD v5.0 [5.0010] 
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Calculation Results Summary 

................................................................. ................................................................. 
Scenario: 10-year 

>>>> Info: 1-3 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

>>>> Info: 1-2 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

>>>> Info: 1-1 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

> s > >  Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

Label Inlet 
Type 

- - - - - - - - - - - . 
Curb Inlet 
Curb Inlet 
Curb Inlet 

Inlet I Total 
I Intercepted 
1 Flow 
I (cfsl 

Curb 6 (COP P1569-1) .  L = 1 7 '  i 7 .86  
Curb 6 (COP P1569-1) .  L = 1 7 ' ,  Double Wing I 10 .02  
Curb 6 (COP P1569-11. L=1O0 I 4 .34  

Total I Capture 
Bypassed I Efficiency 
Flow I ($1  
(cfs) I ___.......I..._________ 

2.96 1 72.7 
1 . 8 1  1 84.7 
7.16 1 37.7 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

I Label 1 Number I Section / Section I Length I Total I Average I Hydraulic I Hydraulic I 
I I of I Size I shape I (ft) I System I Velocity I Grade I Grade I 
I I Sections I I I I Flow I (ft/s) I Upstream I Downstream I 
I I I I I I (cfs) I I (ft) I (ft) I 
~__.....~..........~.........~........I.~~~~-~~~~~~-~~~~-.~~~~~~~....~........~~~~~~~~~~...~~.~ 

I p -8  I 1 1 30 inch I Circular 1 26.24 1 22.22 1 6 . 0 6 1  9 8 6 . 5 7 1  986.50 1 
I P-7 I 1 / 30 inch I Circular 1 147 .02  1 22.22 1 4 . 5 3  1 987.70 1 987.27 1 
I P-6 1 1 1 30 inch I Circular 1 27.22 1 22.22 1 4 . 5 3 1  9 8 8 . 5 8 1  988.50 1 
I P-4 I 1 1 30 inch / Circular 1 170 .95  1 14 .36  / 2 . 9 2 1  9 8 8 . 7 9 1  988.58 1 
I P-5 I 1 1 24 inch / Circular 1 13 .25  1 7 .86 1 2 . 5 0 1  9 8 8 . 6 0 1  988.58 1 
I p - 3  I 1 1 24 inch I Circular 1 13 .25  1 10.02 / 3 . 1 9 1  9 8 9 . 7 2 1  989.69 1 
I p - 2  I 1 1 18  inch / Circular 1 282.86 1 4.34 1 2 .45 1 990.17 1 989.69 1 
I PI I 1 1 18  inch / Circular 1 13 .25  1 4 .34 1 2 .45 1 990.99 1 990.97 1 
....-.----------------------.----------------------------------------------.....-.--------.---- 

I Label 1 Total I Ground I Hydraulic I Hydraulic I 
I 1 System I Elevation I Grade I Grade I 
1 I Flow 1 (ft) I Line In I LineOut I 
I I (cfs) I I (ftl I (ft) I 

Title: Donatella II 
n:\ ... \enaineerino\hv\sc\sto~Ool l-schSx.stm Davld Evans and Asroctatas. k c  

Project Engineer: DEA Employee 
stormcan n r* n n r n ~  



Calculation Results Summary 

................................................................. 

Scenario: 100-year 

>>>> Info: 1-3 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

>>>z Info: 1-2 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

>>>> Info: 1-1 No bypass target specified. Bypass is assumed to 
travel to 0-1. 

>z>>  Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

/ Label / Inlet I Inlet / Total 1 Total 1 Capture I Gut 
I I Type I I Intercepted I Bmassed I Efficiency I Spr . .. 
I I I i F ~ O "  I FIOW i ( % )  i if 
I I I I (cfs) I (cfs) 1 I 
/.......)____....__~.~....III....I.III....~~~....~~...........~.~...~~...~~...~?~~..-~~..~~..~...~~...~~~~. 

I 1-3 I Curb Inlet I Curb 6 (COP P1569-I), L=17' I 13.491 13.711 49.6 1 25 
1 1-2 1 Curb Inlet I Curb 6 (COP P1569-11, L=17', Double Wing I 16.58 1 9.91 1 62.6 1 19 
I 1-1 I Curb Inlet I Curb 6 (COP P1569-1). L=10' I 6.03 1 15.97 1 27.4 1 18 
........................................................................................................... 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

1 Label 1 Number I Section I Section I Length / Total I Average I Hydraulic I Hydraulic I 
I 1 of I Size I Shape I (ft) I System/Velocity I Grade I Grade 1 
1 I Sections I 1 1 I Flow I (ft/s) I Upstream 1 Downstream I 
I I I I I I (cfs) I I (ft) I (ft) I ).......)____...___I.....----IIIIIIII...~.-.-....~--...---~-........-~....-~~...~~...~~...~~~~~ 
I P-8 I 1 1 30 inch I Circular 1 26.24 1 36.10 1 7.35 1 986.701 986.50 1 
1 P-7 I 1 / 30 inch I Circular 1 147.02 1 36.10 1 7.35 1 988.54 / 987.40 1 
I P-6 1 1 1 30 inch I Circular 1 27.22 1 36.10 / 7.35 1 989.11 1 988.90 1 
I p-4 I 1 ( 30 inch 1 Circular ( 170.95 ( 22.61 ( 4.61 ( 989.57 1 989.05 1 
1 p-5 I 1 1 24 inch I Circular / 13.25 1 13.49 1 4.29 ( 989.10 1 989.05 1 
I p-3 I 1 1 24 inch I Circular 1 13.25 1 16.58 1 5.28 1 989.84 1 989.77 1 
I p-2 I 1 1 18 inch I Circular 1 282.86 1 6.03 1 3.41 1 990.70 1 989.77 1 
1 &I I 1 1  18inch I Circular 1 13.25 / 6.03 1 3.411 991.241 991.21 1 

I Label 1 Total I Ground I Hydraulic I Hydraulic 1 
1 I System I Elevation I Grade I Grade I 
I I Flow I (ft) / Line In I Line Out I 
I I (cfs) I I (ft) I (ft) I /_......1____..._1_--...-----IIIIIIIII.../--...---.-.[ 
10-1 136.101 988.00) 986.501 986.501 
( 5-5 1 36.10 1 988.00 1 987.40 ( 986.70 1 
1 5-4 1 36.10 1 988.90 1 989.34 1 988.54 1 
15-3 136.101 989.051 989.051 989.051 
1 J-2 1 22.61 1 989.77 1 990.47 1 989.57 1 
1 1-3 1 13.49 1 989.07 1 989.07 1 989.07 1 
1 1-2 1 16.58 1 990.11 1 990.84 1 989.84 1 
I J-1 1 6.03 1 991.21 1 991.50 / 990.70 1 
I I 1 6.03 1 991.49 1 991.42 1 991.24 1 

Title: Donatella iI Project Engineer: DEA Employee 
n:\ ... \engineering\hy\sc\slppOOI lacb5x.stm David Evans and Associates, Ine StormCAD v5.0 ~5.0010] 
08127104 12:20:12 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 2 



1 SCUPPER SIZE AND LOCATION 

Deslgn Storm IOOyr, 2hr 

I Q's found by Rattonal Method 
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Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet 2-4 FT scuppers 

Type Sharp Crested Rectangular Weir 
Solve For Discharge 

Input Data 

Headwater Elevation 0.50 ft 

Crest Elevation 
Tailwater Elevation 

Discharge Coefficient 
Crest Length 
Number of Contractions 2 

Results 

Discharge 7.42 cfs 
Headwater Height Above Crest 0.50 ft 
Tailwater Height Above Crest 0.00 ft 
Flow Area 3.2 ft' 
Velocity 2.32 Ws 
Wetted Perimeter 7.400 ft 

Top Width 6.400 fl 

n:\ ... \engineering\fm\stppOOIl-I hyhnx.fm2 davld evans 8 associates lnc. 
Project Engineer: DEA Employee 

FlowMaster v7.0 [7.00051 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet 3-4 FT scuppers 

Type Sharp Crested Rectangular Weir 
Solve For Discharge 

Innut Data 

Headwater Elevation 
Crest Elevation 
Tailwater Elevation 
Discharge Coefficient 

Crest Length 
Number of Contractions 2 

p~ ~ p~ - ~ 

Results 

Discharge 11.18 cfs 
Headwater Height Above Crest 0.50 ft 
Tailwater Height Above Crest 0.00 fl 

Flaw Area 4.8 flz 
Velocity 2.33 Ws 
Wetted Perimeter 10.600 A 
Top Width 9.600 fl 

n:\ ... \engineering\fm\stppOOl 1-1 hyfmx.fm2 david evans 8 associates lnc. 
Project Engineer: DEA Employee 

FiowMaster "7.0 l7.00051 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet 4-4 FT scuppers 

Type Sharp Crested Rectangular Weir 
Solve For Discharge 

Input Data 

Headwater Elevation 0.50 fl 
Crest Elevation 0.00 fl 
Tailwater Elevation 0.00 fl 
Discharge Coefficient 
Crest Length 
Number of Contractions 2 

Results 

Discharge 14.95 cfs 
Headwater Height Above Crest 0.50 fl 
Taiiwater Height Above Crest 0.00 fl 
Flow Area 6.4 ft' 
Velocity 2.34 fVs 
Wetted Perimeter 13.800 R 
Top Width 12.800 fl 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOll-I hyfmx.fm2 davld evans B associates inc. FiowMaster v7.0 [7.0005] 
03/18/04 07:24:03 AM O Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet 6-4 FT scuppers 

Type Sharp Crested Rectangular Weir 
Solve For Discharge 

input Data 

Headwater Elevation 0.50 ft 
Crest Elevation 0.00 R 
Tailwater Elevation 0.00 R 
Discharge Coefficient 3.33 US I 

Crest Length 19,200ft +- Z Y ' I O . C J ) ~  19.t (ISM6 20% Clogg i2  k c b r  
Number of Contractions 2 

Results 

Discharge 22.49 cfs 

Headwater Height Above Crest 0.50 ft 

Tailwater Height Above Crest 0.00 ft 
Flow Area 9.6 ft' 
Velocity 2.34 Ws 
Wetted Perimeter 20.200 fl 
Top Width 19.200 fl 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stpp0011-1 hyfmx.ftn2 davld evans 8 associates inc. FiowMaster v7.0 [7.0005] 
03/18/04 07:43:45 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet 

Type 
Solve For 

5-4 FT scuppers 
Sharp Crested Rectangular Weir 
Dischame 

Input Data 

Headwater Elevation 0.50 fl 
Crest Elevation 0.00 fl 
Tailwater Elevation 0.00 fl 
Discharge Coefficient 
Crest Length 
Number of Contractions 2 

Results 

Discharge 

Headwater Height Above Crest 
Tailwater Height Above Crest 
Flow Area 
Velocity 
Welted Perimeter 
Too Width 

18.72 cfs 
0.50 fl 
0.00 fl 

8.0 f17 

2.34 Ws 
17.000 fi 
16.000 f l  

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stppOOll-1 hyfmx.ml2 davld evane 8 associates lnc. FlowMaster v7.0 [7.0005] 
03118104 07:20:54 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Proiect Description 

Worksheet 8-4 FT scuppers 

Type Sharp Crested Rectangular Weir 
Solve For Discharge 

Input Data 

Headwater Elevation 0.50 ft 
Crest Elevation 0.00 ft 
Tailwater Elevation 

Discharge Coefficient 
Crest Length . 
Number of Contractions 2 

Results 

Discharge 30.02 cfs 
Headwater Height Above Crest 0.50 ft 
Tailwater Height Above Crest 0.00 ft 
Flow Area 12.8 ftz 
Velocity 2.35 Ws 
Wetted Perimeter 26.600 ft 

Top Width 25.600 ft 

Project Engineer: DEA Employee 
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Worksheet 
Worksheet for Curb lnlet In Sag 

Project Description 

Worksheet COP1569-1 (3-FT opening with depth at top of curb) 

Type Curb Inlet In Sag 
Solve For Spread 

input Data 

Discharge 
Gutter Width 

Gutter Cross S l o ~ e  
Road Cross Slope 
Curb Opening Length 
Opening Height 
Curb Throat Type 
Local Depression 
Local DeDression Width 

3.90 cfs 
1.420 A 
0.042 WA 

0.500 A 
Horizontal 

2.0 in 
3.000 ft 

Results 

Spread 23.329 A 
Throat Incline Angle 90.00 degrees 
Depth 0.498 fl 
Gutter Depression 0.4 in 
Total Depression 2.4 in 

Project Engineer: DEA Employee 
n:\ ... \engineering\fm\stpp0011-I hyfmx.fm2 david evans 8 associates inc. FlowMaster v7.0 [7.0005] 
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Worksheet 
Worksheet for Curb Inlet In Sag 

Project Description 

Worksheet COP1569-1 (3-FT opening with depth at back of walk) 

Type Curb inlet In Sag 
Solve For S~read 

Input Data 

Discharge 4.52 cfs 
Gutter Width 1.420 R 
Gutter Cross Slope 0.042 Wfl 
Road Cross Slope 0.020 HIR 
Curb Opening Length 2.400 11 
Opening Height 0.500 R 
Curb Throat Type Horizontal 
Local Depression 2.0 in 
Local Depression Width 3.000 R 

Results 

Spread 
Throat incline Angle 

Depth 
Gutter Depression 
Total DeDression 

27.163 ft 
90.00 degrees 
0.575 fl 

0.4 in 
2.4 in 

Project Engineer: DEA Employee 
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Worksheet 
Worksheet for Curb lnlet In Sag 

Project Description 

Worksheet COP1569-1 (17-FT wlng with depth at top of curb) 

Type Curb Inlet In Sag 
Solve For Spread 

Input Data 

Discharge 26.10 cfs 
Gutter Width 1.420 fl 
Gutter Cross Slope 
Road Cross Slope 
Curb Opening Length 

0.042 Wfl 
0.020 Wit I 

16.000 ft e- zd (0.a) = rb ~ l s \ f l &  20% c~~g9"*9 
r 4  

Opening Height 0.500 fl 
Curb Throat Type Horizontal 
Local Depression 2.0 in 
Local Depression Width 20.000 fl 

~ ~ ~~p ~ ~~ - ~ ~ p  

Results 

Spread 13.236 fl 
Throat incline Angle 90.00 degrees 

Depth 0.500 fl 

Gutter Depression 0.4 in 
Total Depression 2.4 in 

Project Engineer: DEA Employee 
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Worksheet 
Worksheet for Curb Inlet In Sag 

Project Description 

Worksheet COP1569-1 (17-FT wing with depth at back of walk) 

Type Curb inlet in Sag 
Solve For Spread 

inout Data 

Discharge 
Gutter Width 
Gutter Cross Slope 
Road Cross Slope 
Curb Opening Length 
Opening Height 
Curb Throat Type 
Locai Depression 
Locai Deoression Width 

30.20 cfs 
1.420 ft 

0.042 fVfl 
0.020 wfl 

16.000 fl 

0.500 fl 
Horizontal 

2.0 in 
20.000 ft 

Results 

Spread 14.768 ft 
Throat Incline Angle 90.00 degrees 
Depth 0.577 ft 

Gutter Depression 0.4 in 
Total Depression 2.4 in 

Projed Engineer: DEA Employee 
n:\ ... \engineering\fm\stpp001l-l hyfmx.fm2 david evans 8 associates inc. FiowMaster v7.0 P.0005] 
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Worksheet 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet 0s-2ILevee channel 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnDut Data 

Mannings Coefficient 0.030 

Channel Slope 0.003000 ftlfl 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 

Bottom Width 0.000 ft 

Discharge 23.00 cfs 

-~ - ~ -- ~ 

Results 

Depth 1.588 ft 

Flow Area 10.1 ft' 

Wetted Perimeter 13.095 ft 

Top Width 12.704 ft 
Critical Depth 1.16 ft 

Critical Slope 0.016383 ~ f t  

Velocity 2.28 ftk 

Velocity Head 0.08 ft 

Specific Energy 1.669 ft 

Froude Number 0.45 

Flow Type Subcritical 

n:\ ... \engineerlng\fmktppOOl 1-1 hyfmx.fm2 davld evans B assoelates lnc. 
Project Engineer: DEA Employee 

FlowMastar "7.0 17 On051 



Cross Section 
Cross Section for Trapezoidal Channel 

Project Description 

Worksheet OSdILevee channel 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.030 
Channel Slope 0.003000 ftlH 
Depth 1.588 ft 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 0.000 ft 
Discharge 23.00 cfs 

v:lb 
H: I 
NTS 

n:\ ... \engineering\fm\stppOOl f-lhyfmx.fm2 david evans &associates hc 
Prolect Engineer: DEA Employee 

FlowMaster "7.0 r7.00051 





FEMA ZONE AH COMPENSATORY VOLUME COMPARlSlON 

Method Volume 
(cy)  (CF) (Acre-ft) 

Grid 9251 249,777 5.73 
Composite 9804 264,708 6.08 
End Area 9266 250,182 5.74 
Prismoidal 9199 248,373 5.70 
Top Area* 5.63 

Average 5.78 

* See Calculation Based on Range Statistics 



Project: STPP0011-0 Iri March 05 1 1 1 5 9 1 5 1  2004 
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Sirei STPPOO~Z-o 
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EXISTING CONDITION ZONE AH VOLUME 

COMPENSATORY ZONE AH VOLUME 

Elevallon Area (f?) Depth (R) Volume (R? xvolurne (HI) 
984 79,893 0 5 39,946 39.946 

983 79.985 1 5  119,977 159.923 

982 30,737 2 5  75.842 236.765 

981 2.155 3 5  7.579 244,344 

980 159 d 5 717 245.081 

vrwlded 5.63 ac-R 

DONATELA 
Prepared by: pamo 





PRELIMINARY DRAINAGE REPORT 

For 

BAKER DAIRY 

PREPARED FOR: 

Avondale 28 LLC 

7637 I?. Via Del Reposo 

Scottsdale, AZ 85258 

PREPARED BY: 

Roger E. Baele, PE, RLS 

5447 E. Oakhurst Way 

Scottsdale, AZ 85254 



Exhibit A-2 

OFFSITE DRAINAGE AREA MAP 



RATIONAL METHOD SUMMARY OF DISCHARGES 



CITY OF AVONDALE 
HYDROLOGIC DESIGN DATA RECORD 

RATIONAL METHOD 

LOCATION DATA 

Project Baker Dairy 

Concentration Point 0 s - I  

DESIGN DATA 

Drainage Area 80.00 Acres 

Drainage Length 3300 Feet 

Elevation 

Top of Drainage Area 1017 Feet 

Bottom of Drainage Area 1000 ~ e e t *  

Drainage Area Slope 0.5 Percent 

Velocity 2.0 FtlSec 

I DESIGN COMPUTATIONS 

Runoff Coefficient 0.25 - 

I Time of Concentration, (Tc) 28 Minutes 

* 
- Note if outfall elevation is 1000.0. this is an assumed elevation subiect to final qradins ~ l a n .  

I Units 

Years 

Inchhr 

~t 3 / ~ e c  

Frequency 

Rainfall Intensity 

Peak Discharge 

2 

0 

5 

0 

10 

2.7 

54 

25 

0 

50 

3.7 

74 

100 

4.2 

84 



CITY OF AVONDALE 
HYDROLOGIC DESIGN DATA RECORD 

RATIONAL METHOD 

LOCATION DATA 

Project Baker Dairy 

Concentration Point 0s-2 

DESIGN DATA 

Drainage Area 

Drainage Length 

Elevation 

Top of Drainage Area 
Bottom of Drainage Area 

Drainage Area Slope 

Velocity 

15.80 Acres 

1300 Feet 

1007 Feet 
1000 ~ e e t *  

0.5 Percent 

2.0 FtISec 

DESIGN COMPUTATIONS 

Runoff Coefficient 0.25 - 

Time of Concentration, (Tc) I 1  Minutes 

* r,,r, ;r ,..rr,a nr,.r,r;nn ;= fnnn n this is an axznrned elevation subject to final crradincl ~ l a n .  

Frequency 2 5 10 25 50 100 

Rainfall Intensity 4.3 5.5 5.7 

Peak Discharge 0 0 17 0 22 23 

Units 

Years 

Inchhr 

~t ' / ~ e c  



SCALE: 1 "= 60' 



LEGEND 

DRAINAGE AREA DESIGNATION 

DRAINAGE AREA BOUNDARY LINE 

m x m ~ ~  STORM DRAIN PIPE 

: .* .. 7 . ,::~ MATCHLINE TO NEXT SHEET 

LOT NUMBER 

FINISH FLOOR ELEVATION 

PAD ELEVATION 

@ CONCENTRATION POINT 

@ TOP OF CURB ELEVATION 

RETENTION VOLUME PROVIDED 

RETENTION VOLUME REQUIRED 

HW BASIN HIGH WATER ELEVATION 

BTM BASIN BOTTOM ELEVATION 

SCALE: 1 "= 60' 



SCALE: 1 "= 60' 



LEGEND 

SCALE: 1 "= 100' 



LEGEND 

---I/G-- SITE BOUNDARY 

SCALE: 1 "= 100' 

DAVID EVANS 
iOClATES 'Nc- 

I 2141 E. Highland Avenue. Suite 200 I 
I I phoenix Arizona 85016 1 



LEGEND 

SITE BOUNDARY 

ZONE AH PONDING ELEVATIONS 

E L E V  9 8 4  TO 983 

I E L E V  983 TO 982 

E L E V  982 TO 981 

I E L E V  981 TO 9 8 0  
I E L E V  9 8 0  TO 979 

NOTE: ZONE AH PONDING I 
I ELEVATIONS SHOWN BASED I 

ON M A Y  1999 AERIAL TOP0 I 
MAPPING 

SCALE: 1 "= 100' 

BEFORE YOU DIG 

602 263-1100 
BLUE STAKE CENTER 

I -r 

REVISION 1 -- 

- 
2141 E. Highland Avenue, Suite 200 

Phoenix Arizona 85016 

I Phone: 602.678.5151 1 

SECTION: 36 I TWNSHP: 2N I RANGE: 1 W  - DESIGN BY: 

PAMU DATE: 03/2004 
CHECKED BY: DRAWN BY: 

JOB NO.: STff0000-0011 SHEET 1 OF 1 - 






