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A flood accessibility evaluation of emergency routes was performed for the Town of Carefree 
(Town) as part of the Carefree Drainage Master Plan (DMP). Drainage crossings at streets were 
analyzed for depth and velocity of water flow over the roadway during the 100-year flood 
event. 

Criteria 
The following cr~teria were used for 
determination of the flood accessibility: 

* Xccessibilit)~ shall lw pt.rforrned for the 
10ll-\ri?ar runoff t?vent 

Road overflo\\;s (Figure I) ,  or 
longitudinal flijws at tliis roadway 
crown, of more than 1-foot deep are 
considered irnpassablc. 

Improvements are desired in the Town 
FIGURE 1. FLOW OVER ROADWAY DIP CROSSING 
GALLOWAY WASH AT PlMA ROAD - 

such that no more than 30 single- 
family residential lots, or equivalent multifamily or commercial/industrial areas, are 
inaccessible due to design flood flows in any given wash; and, no lot is inaccessible for 
more than 10 hours 

The term "inaccessible," as used in this report, refers to the time and flow rate of water flowing 
over the roadway during a runoff event. This does not include inaccessibility due to damage of 
the roadway, debris accumulation, or sedimentation over the roadway. 
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Existing Conditions Accessibility Evaluation 
All drainage crossings of washes with greater than 15 cfs were analyzed for depth, velocity, 
and duration of flood flows over the roadway. Crossings were characterized as either passable 
or impassable based upon the aforementioned criteria. Over 120 roadway crossings will have 
water over the road, and of these sites, over 50 will be considered impassable. This results in 
over 50 percent of the residential parcels in the Town being inaccessible during a 100-year 
runoff event. Figure 3 shows a graphical representation of these sites. 

Hydraulic Methodology 
Flow information was obtained from the Carefree Drainage Master Plan Data Collection 
Report, dated November 2002. This report determined the flow amount expected at major 
roadway crossings, in addition to the Town's watershed hydrology. Crossings were analyzed 
for overtopping during the 100-year, future conditions event (greater of the 6-hour or 24-hour 
storm). 

The following methods or software programs were used to obtain the depth and velocity 
information: 

Grade information at roadway sections and culverts was obtained through field surveys, or 
topographic contour mapping. Where no detailed topographic information was available, a 
generic dip section profile was used of either 200- or 400-feet in width. Any critical site 
identified by the generic profile was advanced for further survey, and a detailed survey 
was obtained. In general, the passability cutoff for both generic sections was approximately 
250 cubic feet per second (cfs). 

Haestad Method's CulvertMaster software program or Federal Highway Administration's 
(FHWA's) HY-8 culvert analysis software program was used to obtain the amount of flow 
carried by culverts at crossings. 

Haestad Method's FlowMaster software program (using standard Manning's rating) was 
used to analyze flow over dip crossings (e.g., Figure 2). 

Various HEC-RAS models, created as part of the Carefree DMP, were used at crossings 
covered by floodplain mapping. This includes Galloway Wash, Galloway Wash Middle 
Branch, Stagecoach Pass Wash, Windmill Wash, Pima Wash, Unnamed Central Tributary 
to Cave Creek, Grapevine Wash, Rowe Wash, and Andora Hills Wash. 

Published floodplain elevations from FEMA in conjunction with existing crossing geometry 
were used to derive information at crossings where the HEC-RAS models were not 
available. 

Calculation information for each drainage crossing analyzed as part of this study is included as 
Appendix B of this document. 

Duration 
Duration of impassable flow was obtained from examination of the design hydrograph at each 
crossing from the HEC-1 model created for the Town as part of the Data Collection Report 
(CHZM HILL, November 2002). Please note that the hydrology of the Town is based upon a 
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theoretical, design hydrograph, and actual flood hydrographs may have longer durations. No 
lot was found to be inaccessible in excess of the criteria of 10 hours. 

Depth, Velocity, Duration Summary 
Appendix A of this document contains a summary of the hydraulic properties, crossing 
structures, and hydrology of each of the crossings analyzed during this study. This information 
is additionally contained on Figure 4 of the appendix, along with the locations of these sites. 

Proposed Improvements 
Drainage features were identified during the Data Collection Phase of the project that are 
considered problematic. Each area fits into one of these general categories: 

Roadways that are impassable during flood events 
Localized or regional sedimentation 
Localized or regional erosion 
Damaged facilities 
Undersized facilities/drainage facilities not provided 
Erosion setback encroachments 

Prioritization Procedure 
As indicated in Appendix A, numerous sites are considered impassable during the 100-year 
event. However, the fact that a crossing is impassable alone does not adequately reflect all of 
the factors that determine the importance of improving each Individual crossing. 

Therefore, a prioritization procedure was developed with input from the Town. This 
procedure developed preliminary criteria elements and ranking of potential importance to the 
Town. The criteria elements were: required maintenance, public safety concern, severity of 
damage, recurrence interval frequency, and local impact (or number of affected lots or 
facilities). Additionally, the crossings were ranked as either passable or impassable; the 
quantity of flow alone does not give an individual crossing importance over another. This 
prioritization procedure is discussed in greater detail in the DMP Report. 

The result of this procedure is a list of the sites that are regionally as well as locally sigdicant 
and should be placed as a higher priority for improvement. For example, a crossing is 
considered to have a higher public safety and local impact sigruficance if a large number of lots 
are cutoff during a flood event, as more residents are likely to attempt to cross the area. 
Although one crossing may have a higher depth and velocity of flow than another, it can be 
avoided if an alternate route exists. This access plan addresses community education and 
potential signage in subsequent sections of this document to help the public avoid these 
crossings and take alternate routes, in addition to improving the crossing in the future. 

Advanced Design Sites 
As a result of the prioritization procedure, seven impassable sites were advanced to the 
preliminary design phase, as shown in Table 1 and Figure 5. It is assumed for the purpose of 
this access plan that these sites will be improved in the near future. 
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TABLE 1 
Impassable Sies to be advanced to Design Phase 
Carehea Drainage Master Plan 

Impassable Slte Locatlon Identifier Flow Amount, 100-year Future 
Event (cis) 

Rising Sun Road #I90 834 

Plma Road near Short Putt Place #JEF32 1260 

Cave Creek Road near New River Road #6 2462' 

Cave Creek Road near Carefree Highwaf #2 and #3 56eb 

Tranquil Trail near Sundance Trail #JEF35, JEF55 4379 
\I 

Sombrero Road near Cow Track #JEF44 2990 

Golden Spur Lane #JEF52 747 

Reference Rgure 5 for a map of these srte locations 

a The mad becomes impassible further to the south near the intersBction of Carefree Highway and Cave Creek 
Road, as a result of the change in roadway profils and ponding water elevations 

Flow rate obtained fmm floodplain model 

Access Plan 
An access plan was created based upon the results of the prioritization process and route 
evaluation. There are three proposed stages of the access plan, and these are reflected in 
Figures 6 through 8. The stages are: 

Access Plan Stage 1 -Improvement of the 7 advanced design sites. Figure 6 was created to 
reflect the access plan once these impassable sites are improved and upgraded to passable. 
Although many sites are shown on Figure 6 as accessible, 209 lots will still be without 
access. 

Access Plan Stage 2 -Improvement of 2 additional roadway mossings necessa y to fulfill 
the project scope criteria. Figure 7 was created to show the two additional roadway 
crossings that must be improved to fulfill the project scope criteria that no more than 30 
single-family lots (or equivalent) are inaccessible from a single crossing during the 100-year 
runoff event. A total of 104 lok will remain inaccessible. 

Access Plan Stage 3 - Complete Accessibility. Figure 8 represents the additional crossings 
that must be improved to provide complete accessibility to all lots within the Town during 
a 100-year storm event. 

Figure 4 contains a detailed summary of the depths, velocities, and durations of flow at the 
roadway crossings. 

Conclusions and Recommendations 
Drainage crossings at streets within the Town were analyzed for depth, velocity, and duration 
of water flow over the roadway during the 100-year flood event. The maximum duration that 
any lot will be inaccessible, according to the design hydrograph, is slightly over 5 hours. 
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The Access Plan for the Town is composed of three stages: improvement of the seven advanced 
design sites, improvements necessary to meet the project scope criteria, and improvements 
resulting in complete accessibility. Table 2 summarizes the improvements. 

TABLE 2 
Improvement Summary 
Carefree Access Plan 

Access Plan Stage Improvement Location Add'l Parcels % of Town Accessible"' 
Accessible 

Existing Conditions 1437 

Stage I Tranqull Tr. At Sundance 

Stage 2 

Cave Creek near 
Carefree Highway 

Rising Sun Road 

P i a  Road near Short 
Putt Place 

Cave Creek Road near 
New River Road 

Sombrero Road near 
Cow Track 

Golden Spur Lane 

Father Kino Trail 

Carefree Hwy at Carefree 53 
Mountain Drive 

Stage 3 Various* 104 

*See Figure 8 for locations 

**Based on parcel count, not acreage, approx. 2,150 total parcels in Town 

Figure 6 contains the recommended crossing improvements for Stage 1 that will render 
approximately 90 percent of the Town with access during the 100-year flood event; however, 
209 lots will remain inaccessible. This is the recommended improvement plan for the Town 
that takes into account the cost/benefit ratio for improvements. 

Figure 7 contains Stage 2 of the access plan, which is the recommended improvements from 
Figure 6 plus the additional roadway crossings that must be improved to fulfill all of the 
project criteria. This results in approximately 95 percent of the Town accessible, with 104 lots 
remaining inaccessible. 

Figure 8 contains the additional crossings that must be improved to provide complete 
accessibility to all lots in the Town. 

In addition to the recommended crossing improvements, the following safety measures or 
further study are recommended for implementation in the Town. 
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Safety Improvements 

Public Education 
Due to the number of dip crossings within the Town,'education of the Town's residents should 
be provided. In particular, the residents should be cautioned that other hazards besides depth 
of water exist during flood events, such as the road surface may not be intact under the water, 
and that debris or other road hazards may exist beneath the surface. 

The public should be made aware of particularly dangerous crossings to be avoided, such as 
crossings where greater flow volumes, depths, and velocities exist, and where a greater 
probability of pavement damage exists. Additionally, as crossings are improved, the public 
should be made aware of the preferred routes of access. 

Signage 
There are certain crossings within the Town where improvement strictly for the purpose of 
access during flood events is not required because altemate routes exist. Because altemate 
routes are available, signage is recommended at these crossings indicating that the public 
should not attempt to cross that location when water is present over the roadway. These 
crossings are listed below and shown on Figure 5: 

Cow Track Drive at Paint Pony Drive (both intersections of these roads) 
Concho Lane at tributary to Galloway Wash 
Carefree Drive near Dog Leg Drive 
Celestial Street at tributary to Galloway Wash 
Double Eagle Drive at tributary to Galloway Wash 
Carefree Drive near Mule Train Road 
Grapevine Road near Horizon Drive 
Sundance Trail near Cave Creek Road 
Hum Road near Cave Creek Road 
Carefree Drive near Cave Creek Road 
Tranquil Trail near Cave Creek Road 
Primrose Path near Cave Creek Road 
Long Rifle Road near Cave Creek Road 
Carefree Highway near Whileaway Road 
Twilight Trail near Venus View 
Wildflower Road near Romping Road 
Carefree Drive near Lazy Burro Road 
Bivouac Trail near Carefree Drive 
Silver Saddle Drive at tributary to Galloway Wash 
Carefree Highway near Terravita 
Wildflower Road near Tree Lined Trail 

Depth Markers 
The ~nstallation of depth markers may provide an increased level of safety if installed at all 
crossings where flow over the road is anticipated. Additionally, depth markers can be 
coordinated with trailhead markers or information if the Town chooses to adopt trails along 
major wash corridors in the future. 
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Flood Warning System Gauges 
The installation of stream flow gauges or precipitation gauges in the upper part of the 
watershed could be used to create a flood warning system for the Town. The Flood Control 
District of Maricopa County (FCDMC) operates and 'maintains the ALERT (Automated Local 
Evaluation in Real Time) system, which contributes to the early detection of flooding by 
measuring rainfall and streamflow using gauge sensors. If ALERT gauges were installed in the 
watershed, the lag time could be related to the crossings and a warning system developed. 
Coordination and implementation of this system should be accomplished through the FCDMC 

Distribution to Emergency Personnel 
A copy of this report should be distributed to local emergency personnel as a general guide. 
Figure 4 is particularly useful as it summarizes the crossings that are anticipated to be 
impassable during major flood events. As improvements are made, a map should be 
distributed to emergency personnel indicating passable routes. 

Limitations 
Many assumptions are inherent to the hydrolog~c and hydraulic analyses used to calculate the 
depths, velocities, and durations used to determine the passability of roadway crossings. 
During flood flows over roadways, many other hazards exist at road crossings during flood 
events in addition to water flow quantity and duration. Additionally, it is impossible to predict 
the duration, intensity, and frequency of storms that may happen in the Carefree watershed in 
the future. 

Although there are 16 other toad crossings that currently violate the Town's new construction 
criteria fro flow depsth over the road during the 100-year flood, the depth at these crossings is 
below the threshold of 1.0 feet of depth used fro evaluating accesisbility in this study. The new 
construction criteria of 0.5 feet of depth over the road is not inteneded to be retroactive to all 
exosting crossings. This is true thorughout the unincorporated areas of Maricopa County as 
well. If these crossings are improved in the future they should be reconstructed to meet the 
new construction criteria. 
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Avvendix A - Table 2 



a impassable flow over the road is anticipated near Carefree Highway, outside the range of the study topography based on field inspection. 
b Flow rate obtalned fmm floodplain model 
C 6-HR Storm duration 
d Passable flow is the total combined flow from the culvert (if applicable) plus the flow over the road that combined results in a flow less than 1 foot over the road. 



Appendix B - Calculations 



Presented Locations: 

Cave Creek North of Carefree Highway (#2 and #3) 

Bivouac Trail (JEF #5) 

Bivouac Trail Near Carefree Drive (JEF #6) 

Culvert No. 6, Unnamed Central Wash 

Carefree Drive at Lazy Burro Road (JEF #7) 

Lazy Burro Road Between Holiday Lane and Carefree Drive (JEF #8 and #9) 

Holiday Lane at Lazy Burro Road (TEF #10 

Military Road at Town Boundary with Cave Creek (JEF #13) 

Carefree Mountain Drive (#20) 

Long Rifle Road Near Cave Creek Road (JEF #24) 

Primrose Path Near Cave Creek Road (JEF #25) 

Los Reales Drive at Gated Community (#27) 

Hum Road Near Cave Creek Road (JEF #29) 

Scopa Trail North of Cave Creek Road (JEF #31) 

Pima Road North of Short Putt Place (JEF #32) 

Carefree Drive Between Mule Train and Pleasant Place (JEF #33) 

Tranquil Trail North of Sundance Trail (JEF #35 and #55) 

Tom Darlington (#%) 

Scopa Trail (JEF #%) 

Cow Track at Scottsdale Boundary (JEF #43) 

Sombrero Road (JEF #44) 

Cow Track Drive East of Paint Pony Drive (JEF #45) 

Silver Saddle Drive (TEF #47) 

Concho Lane 

Golden Star Lane 



Rising Sun Road @F #53) 

Celestial Street (JEF #54) 

Tranquil Trail at Cave Creek Road (#63) 

Grapevine Road North of Scopa Trail UF #65) 

Father Keno Trail (JEF #68) 

Sundance Trail Near Cave Creek Road (#70) 

Carefree Drive Near Cave Creek Road (#71, JEF #27) 

Umamed Road North of Grapevine Road (JEF #71) 

Tranquil Trail North of Happy Hollow Drive (#n) 
Stagecoach Pass Between Windmill Road and Mule Train Road (#104) 

Stagecoach Pass (#116) 

Lazy Burro Road at Terrace Estates Circle (#132) 

Wild Flower Road (#140) 

Wild Flower Road at Tree Lined Trail (#146) 

Twilight Trail (#158) 

Twilight Trail (#159) 

Placid Place (#161) 

Venus Drive (#162) 

Double Eagle Drive West of Pima Road (#170) 

Carefree Drive East of Foursome Way (#171) 

Piedra Grande Drive at Andora Ws Wash (#210) 

Carefree Highway West of Carefree Mountain Drive (#236) 

Terravita Way (#239) 

Carefree Highway East of Stagecoach Pass (#240) 
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Cave Creek Overtopping at Culvert #2 
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Summary Table 
Rating Analyele for Cuhrert #2 on Cave Creak Road 

Dltch Sectlon 
Waler Surface Diachame 
Elevation (8) 

2,042.12 
2.042.16 

Culvert and Roadway 

Discharge (cfs) ' 
0 
10 
20 
30 
40 
50 
60 
70 
60 
90 
100 
110 

Note :(I) This Value was obtained by interpolating between 2042.94 and 2042.98. 

Approximate Headwater Elevation = 2042.96 



Table 
Rating Table for Irregular Channel 

Proled De8dptbn 

Worksheet Ceve Creek Dnch Capscity South 
j' Fl" Element Irregular Channel 

~ e t h o d  Manning's Formula 
Solve F w  ~seham% 

Innut Date - 

slope 0.005540 fMt 

Current Roughness Method Improved Loltefs Method 
Open Channel Weighttng Method Improved LoHeVs Method 
Closed Channel Weiohtlno Melha Hortm's Method 

A-ute Minimum Maximum incramant 
~~ .- ~ .~ . . - ~ ~ ~  - .. ~ .~...~. 

Water Surface Elevation (fl) 2.040.80 2.045.00 0.04 

Prolea Engineer: Roben Lyons 
... \fiDmnastBn~~swth-boun&rycondNon.tm2 CH2M Hill FlmMaster er.9 [814o] 
03/28/03 03:22:3e PM O Haestad Methods. hc. 37 Brookaide Road Waterkuly. CT 06706 USA (203) 7551686 P e l 4 3  

Water 
Surface 

ElevaUon 
(fl) 

Weted 
Parhneter 

(fl) 

TOP 
Width 

(8) 

Discharge 
(ds) 

Velodty 
(Ws) 

Flow 
A m  
( fv 



Table 
Rating Table for Irregular Channel 

Proled Engineer: Robert Lyons . . W o w m s s t e r \ u ~ s ~ b a K l d a r y ~ l U o n . h 2  CH2M Him FlanMaster vS.1 [a44 
03/28/03 0022:36 PM OHaestad Meltmds. lnc. 37 Bmokslde Raed Waterbury. CT 06708 USA (203) 755.1668 Page2d3 

I 

I 

) '  

3 

Water 
Surface 

Elevation 
'R' 

2.042.18 
2,042.20 
2.04224 
2,042.28 
2,042.32 
2,042.36 
2,042.40 
2,042.44 
2,042.48 
2.042.52 
2,042.58 
2.042.60 
2,042.64 
2,042.68 
2,042.72 
2,042.76 
2,042.80 
2.042.84 
2,042.88 
2,042.92 
2,042.96 
2.043.00 
2,043.04 
2.043.08 
2,043.12 
2.043.16 
2,043.20 
2.043.24 
2.043.28 
2.043.32 
2,043.36 
2.043.40 
2.043.44 
2.043.48 
2.043.52 
2.043.56 
2.043.60 
2,043.64 
2.043.68 
2.043.72 
2,043.76 
2,043.80 
2.043.84 
2,043.88 
2.043.92 
2,043.96 
2.044.00 
2,044.04 
2,044.08 
2,044.12 
2,044.18 
2,044.20 
2.044.24 
2,044.28 

Discharge 
(ds) 

153.18 
162.64 
172.48 
162.63 
193.18 
204.10 
215.40 
209.89 
225.18 
240.92 
257.09 
273.70 
290.73 
308.19 
326.07 
344.35 
383.05 
382.18 
401.66 
421.57 
441.67 
462.56 
483.64 
505.11 
526.96 
549.19 
571.80 
594.78 
618.14 
641.86 
665.96 
690.42 
715.24 
740.42 
765.96 
791.86 
818.12 
834.77 
654.07 
799.61 
805.28 
812.33 
820.78 
830.41 
841.25 
853.23 
888.32 
880.47 
895.65 
91 1.85 
929.03 
947.19 
966.30 
986.35 

Velocity 
(ws) 

3.90 
3.86 
4.01 
4.07 
4.13 
4.19 
4.24 
3.95 
4.08 
4.17 
4.27 
4.37 
4.47 
4.57 
4.67 

' 4.77 
4.87 
4.96 
5.06 
5.15 
5.24 
5.33 
5.42 
5.51 
5.60 
5.68 
5.77 
5.85 
5.94 
6.02 
6.10 
6.18 
6.26 
8.34 
6.42 
6.50 
6.58 
6.57 
8.58 
6.03 
5.95 
5.87 
5.80 
5.73 
5.88 
5.63 
5.59 
5.55 
5.51 
5.48 
5.46 
5.44 
5.42 
5.40 

Wetled 
Perimeter 

(fl) 

44.90 
45.92 
48.94 
47.96 
48.98 
50.00 
51.02 
59.24 
59.46 
59.68 
59.90 
60.12 
60.34 
60.56 

' 60.78 
61.00 
6122 
61.44 
61.66 
81.88 
62.10 
62.32 
62.54 
62.75 
62.97 
63.19 
63.41 
63.63 
63.85 
64.07 
64.29 
64.51 
64.73 
64.95 
65.17 
65.39 
65.61 
68-99 
70.78 

' 73.37 
75.95 
78.54 
81.12 
83.71 
86.29 
88.88 
91.47 
94.05 
98.64 
99.22 

101.81 
104AO 
106.98 
109.57 

Flow 
Arsa 
(fn 

39.3 
41.1 
43.0 
44.8 
48.8 
48.7 
50.7 
53.1 
55.5 
57.8 
60.2 
82.8 
65.0 
67.4 
69.8 
72.2 
74.6 
77.0 
79.5 
61.9 
84.3 
66.8 

, 89.2 
91.7 
94.2 
96.7 
99.1 

101.6 
104.1 
106.7 
109.2 
111.7 
114.2 
116.8 
119.3 
121.8 
124.4 
127.0 
129.7 
132.5 
135.5 
138.5 
141.6 
144.8 
148.1 
151.6 
155.1 
158.7 
162.5 
166.3 
1703 
174.3 
178.4 
182.6 

TOP 
WMth 
(fl) 

44.66 
45.67 
46.69 
47.70 
48.72 
49.73 
50.75 
58.93 
59.10 
59.28 
59.45 
59.62 
59.60 
59.98 
60.15 
80.33 
80.50 
60.67 
60.85 
61.02 
61.20 
61.38 
81.55 
61.72 
61.90 
62.07 
62.25 
62.43 
62.60 
62.78 
62.95 
63.12 
63.30 
53.48 
83.65 
63.83 
64.00 
66.55 
69.09 
71.64 
74.18 
76.73 
7927 
81.82 
84.36 
86.91 
89.45 
92.00 
94.55 
97.09 
99.64 

102.18 
104.73 
107.27 



Table 
Rating Table for Irregular Channel 
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Rating Table Report 
Cave Creek Road Overtopping Analysis 

Minimum Maximum Increment 
0.00 go0.m 10.00 cfp m a g s  

410.00 2.043.55 
420.00 2.043.56 
430.00 2.043.58 

2.043.59 
2.043.60 

460.00 2,043.61 
470.M) 2.043.62 
480.00 2,043.63 
490.00 2,043.64 

Pmjea Engineer: Robat Ly~ns  ... \ W ~ t e r \ p r e l i m d 8 4 ~ 1 ~ k - r 0 8 d . m  CWMHlll CuhrertMester ~ 2 . 0  p.0051 
03/28103 04W23 PM @ Haested M e W s .  hc. 37 BrooksidB Road Waterbury, CT W708 US& +I-2057551666 Panelof2 

Dischafgs (cfs) 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.W 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
280.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 
330.00 
340.00 
350.00 
380.00 
370.00 
380.00 

HW Elev. (ft) 

2.036.95 
2.036.10 
2,036.69 
2.039.19 
2,039.64 
2.040.06 
2.040.55 
2,041.77 
2.042.61 
2,042.74 
2,042.82 
2.042.88 
2.04294 
2.042.96 
2.043.03 
2,043.07 
2.043.10 
2.043.13 
2,043.16 
2,043.19 
2,04322 
2.043.24 
2.043.26 
2,043.28 
2.043.30 
2.043.32 
2.043.34 
2.043.35 
2,043.37 
2.043.39 
2,043.40 
2.043.42 
2,043.43 
2,043.45 
2.043.46 
2,043.48 
2,043.49 
2,043.50 
2,043.51 
2.043.53 
2,043.9 



Rating Table Report 
Cave Creek Road Overtopping Analysis 

ME&- (as) HW Elw. (fl) i I A I  

P m ) s F t ~ .  -Lyons 
... \ c u I v ~ s ~ r e I ~ v 4 c r e e k m d d m  CHUI ~lll C U ~ v 2 . 0  ~.wt3l 
aJlz8103 04:34:23PM O Haestsd Methods. lnc. 37 Bmokside Road Waterbury. CT O6m8 USA +I-203-755-1666 Psgs2d2 



Culvert DesignerlAnalyzer Report 
Cave Creek Road Overtopping Analysis 

Analysis Component 

Stonn Event Design Discharge 125.00 ds  

Peak Dischame Method: User-Specified 

Desian Dischame 125.00 cfs check Discharoe 125.00 ds 

Tailwater properties: Irregular Channel 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+82 0.040 
0+82 1+15 0.028 
1+15 2+39 0.040 

Natural Channel Points 

Station Elevation 
m, In) 

Tailwater condiiions for Design Storm. 

Discharge 125.00 cfs Actual Depm 2.07 R 
Velocity 7.28 tVs 

Name Description Discharae HW Eiev. VelociW 

Culvert-2 1-49 x 33 inch Arch 77.97 cfs 2.042.96 fl 9.30 ftls 
Weir Roadway 47. 1 0 cis 2,042.96 ft NIA 
Totai 125.07 cis 2,042.96 R NIA 

Project Engineer: Robert Lyons 
p:\ ... \p'~lim-dwcave-creek-mad.cvm CHZM Hill CuhrertMaster V20 (2.0@51 
03124104 W:00:13 PM 0 Haestad Methods, lnc 37 Brookslde Road Waterbury, CT 06708 USA +I-203-7551866 Page 1 of 3 



Culvert Analysis Report 
Culvert-2 

Culvert Summary 

Computed Headwater Elevation 2,042.96 R Discharge 77.97 cfs 
inlet Contml HW Elev. 2,041.74 R Tailwater Elevation 2,037.47 R 
W e t  Control HW Elev. 2,042.96 R Conbol Type Outlet Control 
Headwater DepthIHeight 2.19 

Grades 

Upstream Invert 2.036.95 R Downstream Invert 2.035.07 R 
Length 124.00 11 Constructed Slope 0.015161 Wii 

Hydraulic Profile 

Profile Compo~iteM2Pre~s~reProflle Depth, Downstream 2.40 R 

slope S L P ~  ~ i ~ d  Normal Depth N~A R 
Flow Regime Subcritical Critlcai Depth 2.25 R 
Velocity Downstream 9.30 Ws Critical Slope 0.027494 fVfI 

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

Section 

Section Shape Arch Mannings Coefficient 0.025 
Section Materlal Steel and Aluminum Var CR Span 4.08 R 
Section Size 49 x 33 inch Rise 2.75 R 
Number Sections 1 

Outlet Control Pro~erties 

Outlet Control HW Elev. 
Ke 

2.042.96 ft Upstream Velocity Head 
0.50 Entrance Loss 

Inlet Control Properties 

inlet Control HW Elev. 2,041.74 R Flow Control Submerged 
Inlet Type 90- headwall Area Full 8.9 ft2 

K 0.00830 HDS 5 Chart 34 
M 2.0W00 HDS 5 Scale 1 
C 0.03790 Equatlon Form 1 
Y 0.69000 

Project Engineer: Robert Lyons 
p:\ ...b relimdes-creek-r0ad.m CH2M Hlll CulvertMaster v2.0 [2.0061 
0324104 03101:22 PM OHaestad Memads. lnc. 37 Brookside Road Waterbuly. CT 06708 USA +I-203-7554666 Page 1 of 1 



Culvert Analysis Report 
Weir 

Hydraulic Comwnentls): Roadway 

Discharge 
Roadway Width 
Low Point 
Discharge Coefficient (Cr) 
Tailwater Elevation 

47.10 cfs Allowable HW Elevation 
110.00 ft Overtopping Cmffkient 

2,042.40 f l  Headwater Elevation 
2.92 Submergence Factor (Kt) 

2.037 47 R 

S& (R) Elev. (ff) 

134.00 2.042.40 

Project Enaineer: Robeti LyMs 
p:\ ... \prelim-descavwreek-maddm C H ~ M  nil1 Culveverhnaster v2.0 [2.CO5] 
03/24/04 W:01:47 PM (B Haestad Methods. lnc. 37 Bwkslde Road Waterbuty. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet #3 UC-Soum Boundary Condiiion 2nd Iteration 
flow Element Irregular ChEinnel 
Method Manning's Fonnula 
%lve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.027 
Slope O.OMZM) nm 
Water Surface Elevation 2,044.53 n 
Elevawn Range 2,042.30 to 2,046.20 
Dischaiae 284.00 cis 

~ : 5 0 . 0 [ 1  
n:1 
NTS 

Projmt Engineer: Robert Lyons 
p:l. .Womnaster\~~g0uth-boundary~~7ditio CH2M HILL M a s t e r  vB.0 (614bl 
W2u04 02:39:54 PM 0 Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 067MI USA (203) 755-i666 Page 1 of 1 



PROJEOT NO. 68301 





Bivouac Trail GJEF #5) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data: 

Location: !31 VOUAC TMII  

Material ? b ?  CKUJ/N(, 

Protectton 

Notes. GEb~%lc ? ? o ~ / L &  US&& fQR / w A t y s c ~  



IIJNTAIN 
d IT 
IN AREA 



?~I\/ou~~cTLI~L 
Project Description 

Worksheet Generic 200 foot r 
Flow Element llmgular Channel 
Method Manning's Formul 
Solve For Channel Deoth 

Inout Data 
7 - 

Slope 010000 Wft 

Options 

Table 
Rating Table for Irregular Channel 

Current Roughness Methc~ved Lotteh Method 
Open Channel Weighting Ived Lottefs Method 
Closed Channel Weiahtinl Horton's Method 

Attribute Minimum Maximum Increment 

Project Engineer: Linda Johnson 

Discharge (cfs) 0.00 1.600.00 5.00 

\\phoenix\proj\l62944\flowmaster\car~free.lm2 CH2M Hill FlowMaster "6.1 I61401 
11/21/02 03:08:05 PM 0 Haestad Methods. lnc. 37 Emokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 7 

Discharge 
(cfs) 

0.00 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
60.00 
85.00 
90.00 
95.00 
100.00 
105.00 
110.00 
115.00 
120.00 
125.00 
130.00 
135.00 
140.00 
145.00 
150.00 
155.00 
160.00 
165.00 

. 

Water 
Surface 

Elevation 
(ft) 

0.00 
0.26 
0.34 
0.40 
0.44 
0.48 
0.52 
0.55 
0.57 
0.60 
0.62 
0.65 
0.67 
0.69 
0.71 
0.73 
0.74 
0.76 
0.78 
0.79 
0.81 
0.82 
0.84 
0.85 
0.87 
0.88 
0.89 
0.91 
0.92 
0.93 
0.94 
0.95 
0.97 
0.98 

Velocity 
(Ws) 

0.00 
1.20 
1.43 
1.58 
1.70 
1.80 
1.88 
1.95 
2.02 
2.08 
2.14 
2.19 
2.24 
2.28 
2.32 
2.36 
2.40 
2.44 
2.48 
2.51 
2.54 
2.57 
2.60 
2.63 
2.W 
2.69 
2.71 
2.74 
2.76 
2.79 
2.81 
2.84 
2.86 
2.88 

Flow 
Area 
(ftz) 

0.0 
4.2 
7.0 
9.5 
11.6 
13.9 
16.0 
17.9 
19.8 
21.6 
23.4 
25.1 
26.8 
28.5 
30.1 
31.7 
33.3 
34.8 
36.4 
37.9 
39.4 
40.8 
42.3 
43.7 
45.1 
46.5 
47.9 
49.3 
50.6 
52.0 
53.3 
51.7 
56.0 
57.3 

Wetted 
Perimeter 

(ft) 

0.00 
31.60 
40.99 
47.72 
53.15 
57.79 
61.88 
65.56 
66.93 
72.04 
74.95 
77.67 
80.25 
82.70 
85.03 
67.25 
89.39 
91.45 
93.43 
95.34 
97.19 
98.99 
100.73 
102.42 
104.07 
105.68 
107.24 
106.77 
110.27 
111.73 
113.16 
114.56 
115.93 
117.27 

Top 
Width 

(ft) 

0.00 
31.60 
40.98 
47.71 
53.15 
57.78 
61.87 
65.55 
68.92 
72.03 
74.94 
77.66 
80.24 
82.68 
85.01 
87.24 
89.38 
91.43 
93.42 
95.33 
97.18 
98.97 
100.72 
102.41 
104.06 
105.66 
107.23 
108.76 
110.25 
111.71 
113.14 
114.54 
115.91 
117.26 



Table 
Rating Table for Irregular Channel 

Elevation 

\\phoenix\pm~\l62944\flowmastencarehe~ fm2 C ~ Z M  no11 
11/21/02 03 08 05 PM 8 Haeslad Mel1,ods. inc 37 Brwksode Road Waterbun/. CT 06708 USA 

Projea Engineer: Linda Johnson 
FlowMaster v6.1 I61401 

(203) 755-1 666 Page 2 of 7 



Table 
Rating Table for Irregular Channel 

Project Engineer: Linda Johnson 
\\phoenix\proj\l62944\~wma~.t~r\carefree fm2 CHZM Hill FlowMaster "6.1 [6140] 
11121102 03.08.05 PM Q Haestad Methods. Inc 37 Braokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 3 of 7 

Discharge 
(ds)  

440.00 
445.00 
450.00 
455.00 
460.00 
465.00 
470.00 

475.00 
480.00 
485.00 
490.00 
495.00 
500.00 
505.00 
510.00 
515.00 
520.00 
525.00 

530.W 
535.00 
540.00 
545.00 
550.00 
555.00 
560.00 

565.00 
570.00 
575.00 
580.00 
585.00 
590.00 
595.00 
600.00 
605.00 

610.00 
615.00 
620.00 
625.00 
630.00 
635.00 

640.00 
645.00 
650.00 
655.00 

660.00 
665.00 
670.00 
675.00 

680.00 
685.00 
690.00 
695.00 
700.00 

705.00 

#I 
Water 

Surface 
Elevation 

(fl) 

1.39 
1.39 
1.40 
1.40 
1.41 
1.42 

1.42 
1.43 
1.43 
1.44 
1.45 
1.45 
1.46 
1.46 
1.47 
1.47 

1.48 
1.49 

1.49 
1.50 
1.50 
1.51 
1.51 

1.52 
1.52 
1.53 
1.53 
1.54 
1.55 
1.55 
1.56 
1.56 
1.57 
1.57 

1.58 
1.58 
1.59 
1.59 
1.60 

1'.60 
1.61 
1.61 

1.62 
1.62 

1.63 
1.63 
1.64 

1.64 
1.65 
1.65 

1.66 
1.66 
1.67 
1.67 

%i&t- 
Flow 
Area 
(ft? 

109.3 
110.1 

111.0 
111.8 
112.6 
113.4 
114.2 

115.0 
115.8 
116.6 
117.4 
118.2 
119.0 
119.8 
120.6 
121.4 
122.2 
123.0 

123.7 
124.5 
125.3 

126.1 
126.8 
127.6 
128.4 
129.1 
129.9 

130.7 
131.4 

132.2 
132.9 
133.7 
134.5 
135.2 
136.0 
136.7 

137.4 
138.2 
138.9 

. 139.7 
140.4 

141.2 
141.9 
142.6 
143.4 

144.1 
144.8 
145.5 
146.3 

147.0 
147.7 
148.4 
149.2 
149.9 

VOUAC 
Velocity 

(Ws) 

4.02 
4.04 
4.06 
4.07 
4.09 

4.10 
4.11 
4.13 
4.14 
4.16 
4.17 
4.19 
4.20 

4.21 
4.23 
4.24 

4.26 
4.27 
4.28 
4.30 
4.31 
4.32 
4.34 

4.35 
4.36 
4.37 
4.39 
4.40 
4.41 
4.43 
4.44 
4.45 

4.46 
4.47 

4.49 
4.50 
4.51 
4.52 
4.53 

4.55 
4.56 
4.57 
4.58 

4.59 
4.60 
4.62 

4.63 
4.64 
4.65 
4.66 

4.67 
4.68 
4.69 
4.70 

Wetted 
Perimeter 

(ft) 

135.48 
135.73 

135.97 
136.21 
136.45 
136.69 

136.92 
137.16 
137.39 
137.63 
137.86 
138.09 
138.32 

138.55 
138.78 
139.01 
139.23 
139.46 

139.68 
139.90 
140.13 
140.35 
140.57 
140.79 
141.01 

141.22 
141.44 
141.66 
141.87 
142.08 
142.30 
142.51 
142.72 
142.93 

143.14 
143.35 
143.56 
143.77 
143.97 

144.18 
144.38 
144.59 
144.79 
144.99 

145.20 
145.40 
145.60 

145.80 
146.00 
146.20 
146.39 
146.59 

146.79 
146.98 

Top 
Width 

(R) 

135.45 
135.69 

135.93 
136.17 
136.41 
136.65 
136.89 

137.12 
137.36 
137.59 
137.82 
138.05 
138.28 

138.51 
138.74 
138.97 
139.19 
139.42 

139.64 
139.86 
140.08 
140.31 
140.53 

140.74 
140.96 
141.18 
141.40 
141.61 
141.83 
142.W 
142.25 
142.46 

142.68 
142.89 
143.10 
143.30 
143.51 
143.72 

143.93 
144.13 
144.34 
144.54 
144.74 

144.95 
145.15 

145.35 
145.55 
145.75 
145.95 
146.15 

146.35 
146.54 
146.74 
146.93 



Table 
Rating Table for Irregular Channel 

n - 

Project Engineer. Linda Johnson 
\\phoenix\pmDI 62944\flowmaster\carefree.fmZ CHZM Hill FlowMaster v6 1 (61 401 
11121102 03:08 05 PM (O Haestad Methods. lnt. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 4 of 7 

LS 
Discharge 

(cfs) 

710.00 
715.00 

720.00 
725.00 
730.00 
735.00 
740.00 
745.00 

750.00 
755.00 
760.00 
765.00 
770.00 
775.00 
780.00 
785.00 
790.00 
795.00 
800.00 
805.00 
810.00 
815.00 

820.00 
825.00 
830.00 
835.00 
840.00 
845.00 
850.00 
855.00 
860.00 

865.00 
870.00 

875.00 
880.00 
885.00 
890.00 
895.00 

900.00 
905.00 
910.00 
915.00 
920.00 

925.00 
930.00 

935.00 
940.00 
945.00 
950.00 

955.00 
960.00 
965.00 
970.00 
975.00 

VOlrf lC 
Water 

Surface 
Elevation 

(n) 
1.68 
1.68 
1.69 

1.69 
1.70 
1.70 
1.71 
1.71 
1.72 
1.72 
1.73 

1.73 
1.74 
1.74 

1.74 
1.75 
1.75 
1.76 
1.76 
1.77 
1.77 
1.78 
1.78 

1.79 
1.79 
1.80 
1.80 
1.80 

1.81 
1.81 
1.82 
1.82 
1.83 
1.83 

1-64 
1.84 
1.84 

1.85 
1.85 

1.86 
1.86 
1.87 
1.87 
1.87 

1.88 
1.88 
1.89 
1.89 

1.90 
1.90 

1.90 
1.91 

1.91 
1.92 

IMIL. 

Velocity 
(Ws) 

4.71 
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 
4.66 
4.87 
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 

5.01 
5.02 
5.02 

5.03 
5.04 
5.05 
5.06 
5.07 
5.08 
5.09 

5.10 
5.11 
5.12 
5.12 

5.13 
5.14 
5.15 

5.16 
5.17 
5.18 
5.19 

5.19 
5.20 
5.21 
5.22 

Top 
Width 

(n) 

147.13 

147.32 
147.52 
147.71 
147.90 

148.09 
148.29 

148.48 
146.67 
148.86 
149.04 
149.23 
149.42 
149.61 
149.79 
149.98 
150.16 
150.35 
150.53 

150.72 
150.90 
151.08 
151.26 
151.45 
151.63 
151.81 

151.99 
152.17 
152.35 
152.52 
152.70 
152.88 
153.06 

153.23 
153.41 
153.58 
153.76 
153.93 
154.11 

154.26 
154.45 
154.63 
154.80 
154.97 

155.14 
155.31 
155.48 
155.65 

155.82 
155.99 

156.16 
156.33 
156.50 
156.66 

Flow 
Area 
(ftz) 

150.6 

151.3 
152.0 
152.7 
153.4 
154.1 
154.9 

155.6 
156.3 
157.0 
157.7 
156.4 
159.1 
159.8 
160.5 
161.2 
161.9 
162.6 
163.3 
163.9 

164.6 
165.3 
166.0 
166.7 
167.4 
168.1 
166.8 
169.4 

170.1 
170.8 
171.5 
172.1 
172.8 
173.5 
174.2 
174.8 
175.5 
176.2 

176.9 
177.5 
178.2 
178.9 
179.5 

180.2 

180.9 
181.5 
182.2 
182.8 
183.5 

184.2 
184.8 
185.5 
186.1 

186.8 

Welted 
Perimeter 

(n) 

147.18 

147.37 
147.57 
147.76 
147.95 
148.15 

146.34 
148.53 
148.72 
148.91 
149.10 
149.29 
149.47 
149.66 
149.85 
150.03 
150.22 

150.40 
150.59 
150.77 
150.96 
151.14 
151.32 
151.50 

151.68 
151.86 

152.04 
152.22 
152.40 
152.58 
152.76 
152.94 
153.11 

153.29 
153.47 
153.64 
153.82 
153.99 
154.17 

154.34 
154.51 

154.69 
154.86 
155.03 

155.20 
155.37 
155.54 

155.71 
155.88 
156.05 

156.22 
156.39 
156.56 
156.72 
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Table 

Project Engineer: Linda Johnson 
FlowMaster "6.1 [6140] 
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Discharge 
(6s) 

I 
980.00 

i 985.00 
990.00 

995.00 
1,000.00 
1.005.00 
1,010.00 
1,015.00 
1,020.00 
1.025.00 
1,030.00 
1.035.00 
1,040.00 

1,045.00 
1.050.00 
1.055.00 
1,060.00 
1,065.00 

1.070.00 
1.075.00 
1.060.00 
1,085.00 
1,090.00 

1,095.00 
1,100.00 
1,105.00 
1.110.00 
1.115.00 
1.120.00 
1.125.00 
1,130.00 
1,135.00 
1.140.00 
1.145.00 

1.150.00 
1.155.00 
1.160.00 
1,165.00 
1.170.00 

1.175.00 
1,180.00 
1.185.00 
1,190.00 
1.195.00 

1,200.00 
1,205.00 
1.210.00 

1.215.00 
1.220.00 
1.225.00 
1,230.00 
1,235.00 
1.240.00 

1.245.00 

Water 
Surface 

Elevation 
( f i )  

1.92 
1.92 
1.93 
1.93 

1.94 
1.94 
1.95 
1.95 
1.95 
1.96 
1.96 
1.97 
1.97 

1.97 
1.98 
1.98 
1.99 
1.99 

1.99 
2.00 
2.00 
2.01 
2.01 

2.01 
2.02 
2.02 
2.03 
2.03 
2.03 
2.04 

2.04 
2.05 
2.05 
2.05 
2.06 
2.06 
2.06 
2.07 
2.07 

2.08 
2.08 
2.08 
2.09 

2.09 
2.09 

2.10 
2.10 
2.11 
2.11 
2.11 

2.12 
2.12 
2.12 
2.13 

B I ~ U L I A C  
Velocity 

(Ws) 

5.23 
5.24 

5.25 
5.25 
5.26 
5.27 
5.28 
5.29 

5.29 
5.30 
5.31 
5.32 
5.33 
5.34 
5.34 
5.35 
5.36 
5.37 
5.38 
5.38 

5.39 
5.40 
5.41 
5.41 
5.42 
5.43 
5.44 
5.45 

5.45 
5.46 
5.47 
5.48 
5.48 
5.49 

5.50 
5.51 
5.51 

5.52 
5.53 
5.54 

5.54 
5.55 
5.56 
5.56 

5.57 
5.58 
5.59 
5.59 

5.60 
5.61 
5.61 

5.62 
5.63 

5.64 

rm/~ 
Flow 
Area 
(w) 

187.4 
168.1 
188.7 
189.4 
190.1 

190.7 
191.3 
192.0 
192.6 
193.3 
193.9 
194.6 
195.2 
195.9 
196.5 
197.1 
197.6 

198.4 
199.1 
199.7 
200.3 
201.0 
201.6 

202.2 
202.9 
203.5 
204.1 
204.8 
205.4 

206.0 
206.7 
207.3 
207.9 

208.5 
209.2 
209.6 
210.4 
211.0 
211.7 

212.3 
212.9 
213.5 

214.1 
214.6 
215.4 

216.0 
216.6 
217.2 
217.8 
216.5 

219.1 
219.7 
220.3 
220.9 

Table for Irregular Channel 

Wetted 
Perimeter 

(R) 

156.89 
157.06 

157.23 
157.39 
157.56 
157.72 
157.89 

158.05 
158.21 

158.38 
156.54 
158.70 
158.67 
159.03 
159.19 
159.35 
159.51 
159.67 

159.83 
159.99 
160.15 
160.31 
160.47 
160.63 
160.78 
160.94 
161.10 
161.26 

161.41 
161.57 
161.72 
161.88 
162.03 
162.19 
162.34 

162.50 
162.65 
162.81 
162.96 
163.11 

163.26 
163.42 
163.57 
183.72 

163.87 
164.02 
164.17 
164.32 

164.47 
164.62 
164.77 

164.92 
165.07 
165.22 

Rating 

Top 
Width 

(fi) 

156.83 

157.00 
157.16 
157.33 
157.49 

157.66 
157.82 
157.99 
158.15 
156.31 
158.48 
156.64 

158.80 
156.96 
159.12 
159.28 

159.45 
159.61 
159.77 
159.92 
160.08 
160.24 
160.40 

160.56 
160.72 
160.87 
161.03 
161.19 
161.34 

161.50 
161.66 
161.81 
161.97 

162.12 
162.27 
162.43 
162.58 
162.74 

162.89 
163.04 
163.19 
163.35 

163.50 
163.65 

163.80 
163.95 
164.10 
164.25 
164.40 
164.55 

164.70 
164.85 
165.00 

165.15 



Table 
Rating Table for Irregular Channel 
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Discharge 
(ds) 

1.250.00 

1,255.00 
1,260.00 
1,265.00 
1,270.00 
1,275.00 
1,280.00 

1,285.00 
1,290.00 
1.295.00 
1.300.00 
1,305.00 
1,310.00 
1.315.00 
1.320.00 
1.325.00 
1.330.00 
1,335.00 
1.340.00 
1,345.00 
1,350.00 
1,355.00 

1,360.00 
1,365.00 
1,370.00 
1,375.00 
1,380.00 
1,385.00 

1.390.00 
1,395.00 
1,400.00 
1.405.00 
1.410.00 
1.415.00 
1,420.00 
1,425.00 
1.430.00 
1,435.00 
1,440.00 

1,445.00 
1,450.00 

1.455.00 
1,460.00 
1,465.00 
1.470.00 
1,475.00 

1,480.00 
1,485.00 
1,490.00 

1.495.00 
1,500.00 
1,505.00 
1,510.00 
1,515.00 

Water 
Surface 

Elevation 
(fl) 

2.13 
2.14 
2.14 

2.14 
2.15 

2.15 
2.15 
2.16 
2.16 
2.17 
2.17 
2.17 

2.18 
2.18 
2.18 
2.19 
2.19 

2.19 
2.20 
2.20 
2.20 
2.21 
2.21 

2.22 
2.22 
2.22 
2.23 
2.23 
2.23 
2.24 
2.24 
2.24 
2.25 

2.25 
2.25 
2.26 
2.26 
2.26 

2.27 
2.27 
2.27 
2.28 
2.28 

2.28 
2.29 
2.29 

2.30 
2.30 
2.30 

2.31 
2.31 
2.31 
2.32 
2.32 

Top 
Width 

(a) 

165.29 
165.44 

165.59 
165.74 
165.88 
166.03 
166.17 

166.32 
166.47 
166.61 
166.76 
166.90 
167.05 
167.19 
167.33 
167.48 
167.62 
167.77 
167.91 

168.05 
166.19 
166.34 
168.46 
168.62 
168.76 
168.90 
169.04 
169.18 

169.32 
169.46 
169.60 
169.74 
169.88 
170.02 
170.16 
170.30 

170.44 
170.57 
170.71 
170.85 

170.99 
171.12 
171.26 
171.40 

171.53 
171.67 
171.81 

171.94 
172.08 
172.21 
172.35 
172.48 

172.62 
172.75 

R//o(r~e 
Velocity 

(Ws) 

5.64 

5.65 
5.66 
5.66 
5.67 
5.68 
5.68 
5.69 
5.70 
5.70 
5.71 

5.72 
5.73 
5.73 
5.74 
5.75 
5.75 
5.76 
5.77 
5.77 
5.78 
5.79 

5.79 
5.80 
5.81 
5.81 
5.82 
5.82 

5.83 
5.84 
5.84 
5.85 
5.86 
5.86 
5.87 
5.88 
5.88 

5.89 
5.89 
5.90 
5.91 

5.91 
5.92 
5.93 
5.93 

5.94 
5.94 
5.95 
5.96 

5.96 
5.97 
5.98 
5.98 
5.99 

&,L 
Flow 
Area 
(Hz) 

221.5 

222.1 
222.7 
223.4 
224.0 
224.6 
225.2 

225.8 
226.4 
227.0 
227.6 
228.2 
228.6 
229.4 
230.0 
230.6 
231.2 

231.8 
232.4 
233.0 
233.6 
234.2 
234.8 
235.4 

236.0 
236.6 
237.2 
237.8 
238.4 
239.0 
239.6 
240.2 
240.7 

241.3 
241.9 
242.5 
243.1 
243.7 
244.3 

244.9 
245.5 
246.0 
246.6 
247.2 

247.8 
248.4 
249.0 
249.6 

250.1 
250.7 
251.3 

251.9 
252.5 
253.0 

Welled 
Perimeter 

(fl) 

165.37 
165.51 

165.66 
165.81 
165.96 
166.10 
166.25 
166.40 
166.54 

166.69 
166.83 
166.98 

167.12 
167.27 
167.41 
167.55 
167.70 
167.84 
167.98 
168.13 
168.27 
168.41 
168.55 

168.70 
168.84 
168.98 
169.12 
169.26 

169.40 
169.54 
169.68 
169.82 
169.96 
170.10 
170.24 
170.38 
170.52 

170.65 
170.79 
170.93 
171.07 
171.21 

171.34 
171.46 
171.62 

171.75 
171.89 
172.02 
172.16 

172.30 
172.43 
172.57 
172.70 

172.83 
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Table 
Rating Table for Irregular Channel 

R / ~ o ~ A c  &a , i- 
Discharge 

(cfs) 

1.520.00 
1.525.00 

1.530.00 
1.535.00 
1.540.00 
1,545.00 
1,550.00 
1,555.00 
1,560.00 
1,565.00 
1,570.00 
1.575.00 
1.580.00 

1.595.00 

Water 
Surface 

Elevation 
(fi) 

2.32 
2.33 

2.33 
2.33 
2.34 
2.34 
2.34 
2.35 
2.35 
2.35 
2.36 
2.36 
2.36 

Velocity 
(Ws) 

5.99 
6.00 

6.01 
6.01 
6.02 
6.02 
6.03 
6.03 
6.04 

6.05 
6.05 
6.06 

6.06 

Flow 
Area 
(fl') 

253.6 
254.2 

254.8 
255.4 
255.9 
256.5 
257.1 

257.7 
258.2 
258.8 
259.4 
260.0 
260.5 

Wetted 
Perimeter 

(fi) 

172.97 

173.10 
173.24 
173.37 
173.50 
173.64 
173.77 

173.90 
174.04 
174.17 
174.30 
174.43 
174.56 

Top 
Width 

(fi) 

172.89 
173.02 
173.15 
173.29 
173.42 
173.55 

173.69 
173.82 
173.95 
174.08 
174.22 
174.35 
174.48 
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VERSION 4.1 
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ID MODlfISD BX JEF, INC FOR CIREhREE ARE& DRAINAGE KlSTER P W I  
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10 OF 5300L OTF THE BLACK MOVWThIN HILLS. 
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ID W R E  THAN THO HYDROGU.PHS IN THE ORIGINAL MODEL 
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ID CAVE CREER WATERCOURSE M&STER P W I  BY TETRA TECH, 2001 
7n . . .- 

15 I0 BASED MI: 
16 ID 
17 I D  Cave Creak above Carefree Highway FPD Stvdy File: RU100-6.IR1 
18 10 by GYSCE for Maricopa County FTD 95-28 Original: 06-17-96 lncg 
19 10 Pro ject :  81 
"0 ." ?.*vised: ." ." 
21 ID Andera Hills Wash ilub-walershed nodel 
22 ID 100-year. 6-hr lainfall vrth  CCDHC Deslgn Manual d l l t n b u t ~ o n  
23 ID ~ r a a n  i *npt loss Rate ~ e f h o d  
24 I D  W I N  - 2 
25 ID Clark UnlC Hydrograph 
26 ID Hodlflad Polo, normal depth channel routlnq 
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Bivouac Trail Near Carefree Drive (JEF #6) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

source of Data: Tcp Crom @ d o n  H ; h 5 . 6 d 0 ~  c&*& 
Location: 

Notes: W* W Q ~ ~ J  b d  on G h i \ l ~  
v\ %riel 200' dou~ns-. G - B - C ~ A  

dep tks 
S ~%FO & )*-e S-C, J 



NOTES 
1. THE HYDRAULIC BASE UNE 18 CROSS SECTION STAnDN 1 0 . W  

UNLESS NOTED OTHERWISE 

2. HORIZONTAL PROJECTIDN IS ARIZONA STATEPLANE, CENTRAL 
ZONE, NORTH AMERICAN DATUM OF 1883 

3 ALL ELEVATIONS ARE BASED ON NATIONAL GEODETIC V M C A L  
DATUM OF 1929 CONVERS!QN FACTOR: 1988 NGVO-2.06 + 1929 NtVO 

INDEX MAP 

SCALE: I"= 200 FEET \ CONTOUR INTERVAL = 2 FEET 

in association with 







Worksheet 
Worksheet for Irregular Channel 

6 ,d4/0uK,c, /ha 
/ 

I L I$*m 3nl& 
Pmiect Descnot~on 

Worksheet JEF 6 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

input Data 

Slope 013800 Wfl 
Dlscharat ,626.00 d s  

Options 

Current Roughness Methclved Lotlets Method 
Open Channel We~ghting wed Lottefs Method 
Closed Channel Weightint Horton's Method 

Results 

Mannings Coeficie~ 0.032 
Water Surface Elev 2,30896 ft 
Elevation Range 16.00 to 2.310.00 
Flow Area 202.3 ftz 
Wetted Perimeter 113.15 ft 

Top Width 112.93 fl 
Actual Depth 2.96 fl 
Critical Elevation 2.309.04 fl 
Critical Slope 0.012192 wfl 
Velocity 8.04 Ws 
Velocity Head 1.00 fl 
Specific Energy 2.309.97 fl 
Froude Number 1.06 
Flow Type Supercritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.26863689e-2 A. 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

- 

0+40 1+64 0.032 

Natural Channel Points 

Project Engineer. Linda Johnson 
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Table 
Rating Table for Irregular Channel 

R ~ ~ o u ~ c  h ' c  N'ER, 
Prolect Descn~tlon 

Worksheet JEF 6 
Flow Element Irregular Cham 

Method Manning's Fort 
Solve For Channel Depth 

Input Data 

Options 

Current Roughness Methoved Lottet's Method 
Open Channel Weighttng wed LotteZs Method 
Closed Channel We~ghtin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharae lcfs) 0.00 1.700.00 5.00 

Discharg Water Velocity 1 (cfs) 1 Su:- 1 (fW 1 
Elevation 

0.00 2.306.00 0.00 

\\phoenlx\proI\l 62944\flowrnaster\carefreeefm2 CH2M Hill 
11/21/02 M'06-42 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA 

Proled Engineer: Linda Johnson 
FlowMaster "6.1 161401 

(203) 7551666 Page l of 7 
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Table 
Table for Irregular Channel 

1 bPb%hb~lL 

'61 
3ischarge 

(cfs) 

170.00 

200.00 

230.00 

240.00 

250.00 

275.00 

325.00 

335.00 
340.00 

350.00 

360.00 

375.00 
380.00 
385.00 

395.00 

405.00 

420.00 

435.00 

 O OUR^, 
Water 

Surface 
Elevation 

(R) 

2.307.00 

175.002.307.02 
180.002.307.03 
185.002.307.05 
190.002.307.06 
195.002.307.08 

2,307.09 

205.002.307.10 
210.002,307.12 
215.002,307.13 
220.002.307.14 
225.002,307.16 

2.307.17 
235.002,307.18 

2.307.19 
245.002,307.21 

2.307.22 
255.002.307.23 
260.002.307.24 
265.002.307.26 
270.002.307.27 

2.307.28 

280.002.307.29 
285.002.307.30 
290.002.307.31 
295.002.307.32 
300.002,307.34 
305.002,307.35 

310.002.307.36 
315.002.307.37 
320.002,307.38 

2.307.39 
330.002.307.40 

2,307.41 
2,307.42 

345.002.307.43 
2,307.44 

355,002,307.45 
2,307.46 

365.002.307.47 

370.002,307.48 
2,307.49 
2.307.50 
2.307.51 

390.002.307.52 
2.307.53 

400.002.307.54 
2.307.55 

410.002.307.56 
415.002.307.57 

2.307.58 
425.002.307.58 

430.002.307.59 
2.307.60 

GIL. 
Velocity 

(Ws) 

4.38 
4.42 

4.45 
4.49 
4.52 
4.55 
4.59 
4.62 

4.65 
4.68 
4.71 
4.74 

4.77 
4.80 
4.83 
4.85 
4.88 
4.91 

4.94 
4.96 

4.99 
5.01 
5.04 
5.06 

5.09 
5.11 

5.13 
5.16 

5.18 
5.20 
5.23 
5.25 
5.27 

5.29 
5.31 
5.33 
5.36 
5.38 
5.40 

5.42 
5.44 
5.46 
5.48 

5.50 
5.51 
5.53 

5.55 
5.57 
5.59 
5.61 
5.63 

5.64 
5.66 
5.68 

#&a& 
Flow 
Area 
(fi') 

38.8 

39.6 
40.4 
41.2 
42.0 
42.8 
43.6 

44.4 
45.2 
45.9 
46.7 
47.5 
48.2 
49.0 
49.7 
50.5 
51.2 

51.9 
52.7 
53.4 
54.1 
54.9 
55.6 

56.3 
57.0 
57.7 
58.4 
59.1 
59.8 
60.5 
61.2 
61.9 
62.6 

63.3 
64.0 
64.7 
65.4 
66.0 
66.7 

67.4 
68.1 
68.7 
69.4 

70.1 
70.7 
71.4 

72.0 
72.7 
73.3 

74.0 
74.6 
75.3 
75.9 
76.6 

RPM~FR~:E 
Wetted 

Perimeter 
(fi) 

53.91 
54.36 
54.81 

55.25 
55.69 
56.12 
56.54 
56.95 
57.37 
57.77 
58.17 
58.57 

58.96 
59.34 
59.73 
60.10 
60.48 
60.84 
61.21 
61.57 
61.93 

62.28 
62.63 
62.97 
63.32 
63.66 
63.99 
64.32 

64.65 
64.98 
65.30 
65.63 
65.94 
6626 
68.57 
66.88 
87.19 

67.49 
67.80 
68.10 
68.39 

68.69 
68.98 
69.27 
69.56 

69.85 
70.13 
70.42 

70.70 
70.98 
71.25 
71.53 

71.80 
72.07 

Rating 

DUE 
Top 

Width 
(fi) 

53.84 
54.29 

54.74 
55.18 
55.6'1 
56.04 
56.46 
56.88 
57.29 
57.69 
58.09 
58.49 

58.88 
59.26 
59.64 
60.02 
60.39 
60.76 
61.12 
61.48 

61.84 
62.19 

62.54 
62.88 
63.22 
63.56 
63.90 
64.23 

64.56 
64.88 
85.21 
65.53 
65.84 
66.16 
66.47 
66.78 

67.09 
67.39 
67.69 

67.99 
68.29 
68.58 
68.88 
69.17 

69.46 
69.74 
70.03 
70.31 

70.59 
70.87 
71.14 

71.42 
71.69 
71.96 
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Table 

I ~ ~ ~ O L A A ~  

Discharge 
(ds) 

450.00 

460.00 

475.00 

520.00 
525.00 

535.00 

570.00 
575.00 

585.00 
590.00 

605.00 

630.00 

635.00 

665.00 

680.00 

- 
Water 

Surface 
Elevation 

(R)  

440.002,307.61 
445.002.307.62 

2.307.63 
455.002.307.64 

2.307.65 
465.002,307.66 
470.002.307.66 

2.307.67 
480.002,307.68 
485.002.307.69 
490.002.307.70 
495.002,307.71 

500.002,307.71 
505.002,307.72 
510.W2.307.73 
515.002,307.74 

2.307.75 
2.307.75 

530.002.307.76 

2.307.77 
540.002,307.78 
545.002,307.79 
550.W2.307.79 

555.002.307.80 
560.002.307.81 
565.002.307.82 

2,307.83 
2,307.83 

580.002,307.84 

2.307.85 
2.307.86 

595.002.307.86 
600.002,307.87 

2.307.88 
610.002.307.89 
615.002.307.89 
620.002.307.90 
625.002.307.91 

2,307,91 
2,307.92 

640.002.307.93 

645.002.307.94 
650.002.307.94 
655.002.307.95 
660.002.307.96 

2.307.96 
670.002,307.97 
675.002.307.98 

2,307.98 
685.002.307.99 

690.002.308.00 
695.002.308.01 
700.002,308.01 

705.002,308.02 

Table for Irregular Channel 
' 

IMLL 
Velocity 

(Ws) 

5.70 
5.72 

5.73 
5.75 
5.77 
5.78 
5.80 

5.82 
5.83 
5.85 
5.86 
5.88 
5.90 
5.91 
5.93 
5.94 
5.96 
5.97 
5.99 
6.00 

6.02 
6.03 
6.05 
6.06 
6.08 
6.09 
6.11 
6.12 

6.14 
6.16 
6.16 
6.18 
6.19 
6.20 
6.22 

6.23 
6.24 
6.26 
6.27 

6.28 
6.30 
6.31 
6.32 

6.34 
6.35 
6.36 
6.37 

6.39 
6.40 
6.41 
6.42 

6.44 
6.45 
6.46 

k 
Flow 
Area 
(R') 

77.2 
77.9 
78.5 
79.1 
79.8 
80.4 
81.0 

81.7 
82.3 
82.9 
83.5 
84.2 

84.8 
85.4 
86.0 

86.6 
87.3 
87.9 

88.5 
89.1 
89.7 
90.3 
90.9 

91.5 
92.1 
92.7 
93.3 
93.9 
94.5 

95.1 
95.7 
96.3 
96.9 
97.5 
98.1 
98.7 
99.3 

99.9 
100.5 
101.0 
101.6 

102.2 
102.8 
103.4 

103.9 
104.5 
105.1 
105.7 
106.3 

106.8 
107.4 
108.0 
106.5 
109.1 

w 
Wetted 

Perimeter 
(R)  

72.34 
72.61 

72.87 
73.14 
73.40 
73.66 
73.92 

74.18 
74.44 

74.69 
74.94 
75.19 
75.44 
75.69 
75.94 
76.19 
76.43 
76.67 

76.91 
77.15 

77.39 
77.63 
77.87 
78.10 
78.34 

78.57 
78.80 
79.03 
79.26 
79.49 
79.71 
79.94 
80.17 
80.39 

80.61 
80.83 
81.05 
81.27 
81.49 

81.71 
81.92 
82.14 
82.35 
82.57 

82.78 
82.99 

83.20 
83.41 
83.62 
83.83 

84.03 
84.24 
84.44 
84.65 

Rating 

aiba 
Top 

Width 
( i t )  

72.23 
72.49 

72.76 
73.02 
73.28 
73.54 
73.80 

74.06 
74.32 
74.57 
74.82 
75.07 
75.32 
75.57 
75.82 
76.06 

76.31 
76.55 

76.79 
77.03 
77.27 
77.50 
77.74 

77.97 
78.21 
78.44 
78.67 
78.90 
79.13 
79.36 
79.58 

79.81 
80.03 
80.26 
80.48 

80.70 
80.92 
81.14 

81.35 
81.57 
81.79 
82.00 

82.22 
82.43 

82.64 
82.85 
83.06 
83.27 
83.48 

83.68 
83.89 
84.10 
84.30 

84.51 
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Table 
Rating Table for Irregular Channel 
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Velocity 

WsI  I Flow Wened Top 
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Table 

Projed Engineer: Linda Johnson 
FlowMaster v6.1 [61401 

(203) 755-1666 Page 6 of 7 

Jischarge 
(ds) 

1,250.00 
1.255.00 
1.260.00 

1.270.00 

1,280.00 
1.285.00 
1.290.00 
1,295.00 
1.300.00 
1.305.00 
1.310.00 
1,315.00 
1,320.00 
1.325.00 
1.330.00 

1,335.00 

1.350.00 
1.355.00 

1,360.00 
1.365.00 

1.375.00 

1,385.00 
1,390.00 
1,395.00 
1.400.00 
1.405.00 
1.410.00 

1.415.00 
1,420.00 
1,425.00 

1,440.00 

1,445.00 
1.450.00 
1.455.00 
1,460.00 
1.465.00 

1,470.00 

1.480.00 

1,490.00 
1.495.00 

1.500.00 
1.505.00 
1.510.00 
1.515.00 

Table for Irregular Channel 

Flow 
Area 
(flz) 

166.5 
167.0 

167.5 
168.0 
168.5 
169.0 
169.5 

170.0 
170.5 
171.0 
171.4 
171.9 
172.4 
172.9 
173.4 
173.9 
174.4 
174.8 
175.3 
175.8 
176.3 
176.8 
177.3 

177.7 
178.2 
178.7 

179.2 
179.7 
180.2 
180.6 
181.1 
181.6 
182.1 

162.6 
183.0 
183.5 
184.0 
184.5 
184.9 

185.4 
185.9 
186.4 
186.8 

187.3 
187.8 
188.3 

168.7 
189.2 
189.7 
190.1 
190.6 

191.1 
191.6 
192.0 

Water 
Surfaca 

Elevation 
(fi) 

2.308.63 

2.308.64 
2.308.64 

1,265.002,308.65 
2,308.65 

1,275.002.308.65 
2.308.66 

2.308.66 
2.308.67 
2.308.67 
2,308.68 
2,308.68 
2.306.69 
2,308.69 
2.308.70 
2,308.70 
2.308.71 

2.306.71 
1.340.002,308.72 
1.345.002,308.72 

2.308.72 
2.308.73 
2.308.73 

2.308.74 
1.370.002.308.74 

2.308.75 

1.380.002.308.75 
2,308.76 
2.308.76 
2,308.77 
2.308.77 
2.308.77 
2.308.78 

2.308.78 
2.308.79 
2,308.79 

1.430.002,308.80 
1.435.002.308.80 

2.308.81 
2.308.81 
2.308.81 
2.308.82 
2.308.82 
2.308.83 

2.308.83 
1.475.002,308.84 

2,308.84 

1,485.002.308.84 
2.308.85 

2.308.85 
2,308.86 
2.308.86 
2,308.87 
2,308.87 

j T ~ " r b  
Velocity 

(Ws) 

7.51 

7.51 
7.52 
7.53 
7.54 

7.54 
7.55 
7.56 
7.57 
7.58 
7.58 
7.59 
7.60 
7.61 
7.61 
7.62 
7.63 

7.64 
7.64 
7.65 
7.66 
7.66 
7.67 

7.68 
7.69 
7.69 
7.70 
7.71 
7.72 
7.72 
7.73 
7.74 
7.74 

7.75 
7.76 
7.77 
7.77 
7.78 

7.79 
7.79 
7.80 

7.81 
7.81 
7.82 
7.83 
7.83 

7.84 
7.85 
7.86 

7.86 
7.87 
7.88 
7.88 
7.89 

I Z I e l ~ z p i . ~  
Wetted 

Perimeter 
(ft) 

103.17 
103.31 
103.46 
103.60 
103.75 

103.89 
104.03 
104.18 
104.32 
104.46 
104.60 
104.74 
104.88 

105.02 
105.16 
105.30 
105.44 

105.58 
105.72 
105.86 
106.00 
106.14 
106.28 
106.41 

106.55 
106.69 
106.82 
106.96 
107.10 
107.23 

107.37 
107.50 

107.64 
107.77 
107.91 
108.04 
108.17 
108.31 

108.44 
108.57 
108.71 
108.84 

106.97 
109.10 

109.23 
109.36 
109.50 
109.63 
109.76 

109.89 
110.02 
110.15 
110.28 

110.40 

Rating 

Top 
Width 

(fi) 

102.98 
103.13 

103.27 
103.42 

103.56 
103.70 
103.84 
103.99 
104.13 
104.27 
104.41 
104.55 

104.69 
104.83 
104.97 
105.11 

105.25 
105.39 
105.53 
105.67 
105.81 
105.94 
106.08 

106.22 
106.36 
106.49 
106.63 
106.76 

106.90 
107.04 
107.17 

107.31 
107.44 
107.57 
107.71 
107.84 
107.98 

108.11 
108.24 
108.37 

108.51 
108.64 
108.77 
108.90 
109.03 

109.16 
109.29 
109.42 

109.55 
109.68 

109.81 
109.94 
110.07 
110.20 
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Table 
Rating Table for Irregular Channel 

Discharge 
(cfs) 

1.520.00 
1,525.00 I 1,530.00 
1,535.00 
1.540.00 

1,545.00 
1.550.00 
1,555.00 
1.560.00 
1.565.00 
1.570.00 
1.575.00 

1,580.00 
1.585.00 
1.590.00 
1.595.00 
1,600.00 
1,605.00 
1,610.00 
1,615.00 
1,620.00 
1,625.00 

1.630.00 

1,640.00 
1,645.00 
1,650.00 
1.655.00 
1,660.00 

1.665.00 
1.670.00 
1.675.00 
1.680.00 
1.685.00 
1,690.00 
1,695.00 
1.700.00 

Flow 
Area 
(Rz) 

192.5 

193.0 
193.4 
193.9 
194.4 
194.8 
195.3 

195.8 
196.2 
196.7 
197.2 
197.6 
198.1 
198.6 
199.0 
199.5 
200.0 
200.4 

200.9 
201.4 
201.8 
202.2 
202.7 

203.1 
203.5 
203.9 
204.3 
204.7 
205.1 
205.5 
205.9 
206.3 
206.7 
207.1 

207.5 
207.9 
208.3 

ISldou~e 
Water 

Surface 
Elevation 

(R) 

2.308.87 
2.308.88 

2,30888 
2.308.89 
2.308.89 
2,308.90 
2,308.90 
2,308.90 
2.308.91 
2.308.91 
2.308.92 
2.308.92 
2.308.93 

2.308.93 
2.308.93 
2,308.94 
2,308.94 
2.308.95 
2,308.95 
2.308.95 
2.308.96 
2.308.96 

2.308.97 
1,635.002.308.97 

2,308.97 
2.308.98 
2.308.98 
2.308.98 
2.308.99 

2.308.99 
2.308.99 
2.309.00 
2.309.00 
2.309.00 
2,309.01 
2.309.01 
2.309.02 

7 i i c ~ &  
Velocity 

(Ws) 

7.90 
7.90 

791 
7.92 
7.92 
7.93 
7.94 
7.94 
7.95 

7.96 
7.96 
7.97 

7.98 
7.98 
7.99 
7.99 
8.00 
8.01 
8.01 
8.02 
8.03 
8.03 

8.04 
8.05 
8.08 
8.07 
8.08 

8.09 
8.09 

8.10 
8.11 
8.12 
8.13 
8.14 
8.15 
8.15 
8.16 

PAM- 
Welled 

Perimeter 
(fi) 

110.53 
110.66 
110.79 
110.92 

111.05 
111.17 
111.30 
111.43 
111.56 
111.68 
111.81 
111.93 
112.06 

112.19 
112.31 
112.44 
112.56 
112.69 
112.81 
112.93 
113.06 
113.14 
113.18 

113.23 
113.27 
113.31 
113.36 
113.40 
113.44 

113.49 
113.53 
113.57 
113.62 
113.66 
113.70 
113.74 
113.79 

h y k  

Top 
Width 
(fl) 

110.33 
110.46 
11059 
110.71 
110.84 

110.97 
111.10 
111.22 
111.35 
111.47 
111.60 
111.73 
111.85 

111.98 
112.10 
112.23 
112.35 
112.48 
112.60 
112.72 
112.85 
112.93 

112.97 
113.01 
113.05 
113.09 
113.13 
113.16 
113.20 

113.24 
113.28 
113.32 
113.36 
113.40 
113.44 
113.48 

113.52 
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Culvert No. 6, Unnamed Central Wash 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert  umber: #(. 

Date of Survey: ks - 13 0 I ~ i - 5  06 ri-b NEA 
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Material: 3 - 1 6 "  0115 G P I P  

Headwall: YES 
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M E M O R A N D U M  CHZMHlLL 

Boundary Conditions, Culvert No. 6, Unnamed 
Central Tributary To Cave Creek-North Branch 
TO: Tony Bokich 

COPIES: File 

Patrick Wolf 

DATE: October 24,2002 (Revised March 24,2004) 

Culvert No. 6 at Cave Creek Road exists as the downstream boundary condition for one of 
the reaches of the Unnamed Central Wash floodplain delineation. According to the 
hydrology of the project (see Data Collection Report), 2,462 cfs will arrive at the culvert during 
the 100-year event. Triple 66" corrugated metal pipes exist under Cave Creek Road at this 
location. 

Hydraulic analysis using Haestad Methods' CulvertMaster software indicates that the 
culverts can handle approximately 908 ds (see attached) using site specific geometry 
conditions. A plan view of the site (see attached) shows the overtopping line that the 
remainder of the flow, 1554 cfs, will follow. The road includes a confining dip section, so 
the flow that is not conveyed through the culverts will overtop road and continue west 
towards Cave Creek. 

The results indicate that the headwater elevation will be 2038.23, resulting in a maximum 
depth of almost two feet over the roadway. Therefore, this elevation will be used as the 
downstream boundary condition in the HEC-RAS floodplain model, with a boundary water 
surface elevation of 2038.23. 

PHXlCULVB BOUNDARY CONDmONMEMWAW.DM: 





CAREFREE HIGHWAY TO SPUR CROSS ROAD 

Cop3 of As Built- P1a-m~ 177 o 
I PROJECT NO 68301 



Culvert DesignerlAnalyzer Report 
Problem #6 

Storm Event Design Discharge 2,462.00 cfs 

Peak Discharge Memod: User-Specifled 

Design Discharge 2,462.00 cfs Check Discharge 2,462.00 ds 

Tailwater DroDetties: lrreaular Channel 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (R) 

1 +72 2.031 -02 
1 +90 2,030.13 
2+21 2,029.97 
2+32 2.028.36 
2+44 2,024.08 
2+54 2.024.16 
2+56 2,024.08 
2+67 2,026.13 
2+79 2,025.56 
2+93 2.027.15 
3+00 2,026.93 
3+01 2,026.97 
3+30 2,026.89 
3+30 2,026.36 
3+49 2.027.66 
3+59 2,027.85 

3+64 2.027.78 
3+69 2,028.77 
3+91 2.031.92 

Taiiwater conditions for Design Storm. 

Discharge 
Veiocitv 

2,462.00 cfs Actual Depth 
9.73 tf/s 

Name Description Discharge HW Eiev. Velocity 

Cuivert-1 3-66 inch Circular 907.84 cfs 2.038.23 R 13.80 ft/s 
Weir 
Total 

Roadway 
. 

1.555.32 cfs 2,038.23 R 
2.463.16 cfs 2.038.23 R 

Pwjea Engineer: Robert Lyons 
p:\l62944\cubettmasteAuc-b0unda'y.m CHW Hlll CulvertMaster "2.0 [2.W6] 
03/24/04 04:06:43 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 3 



Problem #6 

Computed Headwater ElevaUon 2.W8.23 fl Discharge 907.M cfa 
Inlet Control HW Elev. 2,038.28 fl Tailwater ElevallOn 2,028.30 R 
Outlet Control HW Elev. 2,037.54 it Control Type inlet Contml 
Headwater DepthIHelght 1.80 

Grades 

Upstream Invert 2,028.35 fl Downetream Invert 2.025.47 R 
Length 128.00 n Consmcted slope 

tlvdraulk Pmfile 

Pmfile 
Sbpe Type 
Flow Reglme 
Veloclty Downstream 

M2 Depth. Downstream 
Mlld Normal Depth 

Subcritical Critlcal Depth 
13.80 fvs clitical S l op  

Section 

Section Shape Clrcular Mannlngs CoeMcient 0.024 
Section Material CMP span 5.50 R 
Section SIZE 66 inch Rise 5.50 R 
Number Sections 3 

-- 

Outlet Contml Properties 

Outlet Control HW Elev. 2,037.54 R Upstream Velocity Head 256 R 
Ke 0.50 Entrance Loss 1.28 R 

lnlet Control Properties 

Inlet Control HW Elev. 2,038.23 R Flow Control Submerged 
Inlet Type Headwall Area Full 71.3 W 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

Project Enpineel: Robert Lyons 
p:\l62944\culvertmaster\w-bundatyrym CHZM HI11 CuivertMaster v2.0 12.0061 
03/24/04 04:08:43 PM O Hasstad Memods. lnc. 37 Brookside Road Waterbuty, CT 03708 USA +1-232-755-1688 Page2013 



Culvert DesignerlAnalyzer Report 
Problem #6 

Hydraulle Component(6): Roadway 

Discharge 1.555.32 cfs Allowable H\n/ Elevation 2.038.23 fl 
Roadway Wldm 
LOW Poim 
Discharge Coefllclent (Cr) 

0.00 n Overtopping Coefficient 
2,038.67 fl Headwater Elevation 

3.09 Submewenee Factor (Kt) 
Tallwater Elevation 2.028.30 fl 

Project Enolneer: Robert Lyons 
p:\l ~ \cu iverhns~1~~uc-bo~ndary~cvm CH2M HI11 CuhreRMaster v2.0 [2005] 
W24104 M:08:43 PM O Haestad Methods, lm;. 37 Brookslde Road Waterbury. CTOBm8 USA +1-2-755-1666 pape3of3 



Rating Table Report 
Problem #6 

Range Data: 

Mmlmum Maximum Increment 
Dlscherge 0.00 3,500.00 100.Wcfs . 

1 Dischame lcfs) I HW Elev. (ft) 1 

hoiect Engineer: Robert Lyons 
p:\l62944\culverlmaster\~~-boundary.cvm CHZM Hlll CuIvMMaster v2.0 12.0051 
W2W 04:10:52 PM QHaestad Memods, lnc. 37 BWkside Road Waterbury. CT 06708 USA +1-205755-1666 Pegelof1 



Performance Cuwes Report 
Problem #6 

(/n named 
Rmoe Data. 

f i ; E t r f a ~  r Creri? -&I/+ Bake 4 

Mlnlmum Maximum Increment 
Discharge 0.00 3,500.00 100.00 cts 

Performance Curves 20400 ----------,---------,-.-----..,---....-,-..------- 
7 -  r - - - - - - - - 7  

I 

, 4 

4 
I 4 

- - - - - - - 7--------- ,---------7 
I 

-.------..-- T--....---r..-----.- 

2028.0 
0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 

Discharge 
(cfs) 

Pmjm Engineer: Robert Lyms 
Ivertmasterluc-boundary.cvm CH2M Hlll CuhrertMaatef v2.0 [Z.M5] 
357 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +t-ZW-75&1686 Page 1 ot 1 





Worksheet 
Worksheet for Irregular Channel 

Worksheet Number 6 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.010000 fvft 
Discharae I ,554.00 cfs 

Options 

Cunent Roughness Method Improved Lottel's Method 
Open Channel Weighting Method Improved Lottel's Method 
Closed Channel Weighting Method Horton's Method 

Resuits 

Mannings Coefficient 0.024 
Water Sutface Elevation 2,037.86 R 
Elevation Range 2,036.57 to 2,039.W 
Flow Area 311.1 fP 
Wetted Perimeter 429.31 R 
Top Width 429.30 R 
Actual Depth 1.29 n 
Critical Elevation 2,037.88 ft 
Critical Slope 0.009302 ftdl 
Velocity 5.00 Ws 
Velocity Head 0.39 R 
Specific Energy 2.038.25 ft 
Froude Number 1.03 
Flow Type Supercritical 

RoUohneSS Segments 

Start End Mannlngs 
Station Station Coeff~clent 

0+00 8+90 0.024 

Natural Channel Points 

Station Elevation 
(n) (ft) 

OM0 2,039.00 

Pmjecl Engineer: Robert Lyons 
p : \ I ~ \ R o w m a s t e r \ d i ~ i n g s . f m 2  CH2M HILL FlowMaster vB.0 1614bJ 
04/01/04 10:21:50 AM 0 Haestad Memods, lnC. 37 Bmokside Road Waterbwy. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

PmJect Description 

Worksheet Number 6 
flow Element irregular Channel 
Method Manning's Formula 
solve For Channel Depth 

Section Data 

Mannings Coefficient 0.024 
slope o . 0 1 0 ~ 0  ttnt 
Water Sunface Elevation 2,037.86 fl 
Elevation Range 2,036.57 to 2,039.00 
Discharge 1.554.00 ctS 

v : l o o . o ~  
H:1 
NTS 

Project Engineer: Robert Lyons 
p:\l62944\fIowmaster\dlpcmssin~s.fm2 CtiZhl HILL FlowMaster v6.o [614bl 
04/01/04 10:22:W AM O Hasstad Methods, lnc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 Page I of l 



WIN DATE 27NOVO2 TII5  08:53:50 ......................................... 

....................................... 
U.S. MhY CORPS OF ENGINEERS 
BYDROLWIC BNOINIERIYG m E R  . 

609 SBCMlO STREET 
DAVIS, ULIrORNIA 95616 

19161 756-1101 ....................................... 

X  X X a O O m X X U X  X  
X  X X  X  X U 
x X X  X X 
xx$xxxxam x aaxx x 
x x x  X  X 
x X X  X  x X 
x X X X M X X X  XYIJOL XXX 

THIS P R W  REPLACES N& PPXVIOUS VeRSIEMS OF APE-1 W M l  AS RECl I- 731, HEClGS, HECIDB, AND RECIIOI. 

THE DBTINIZICNS W V)UIMIlS - R T I P  lYlD -RTIOR- WVI CHIHEBO FRW m S K  OSEO WITH TW 1973-STXIS INPW JRMNRB. 
TRE DEn10I?IM OF -WSNI- CU RX-CAm *U CWlFeD W I l s  RBVISIOWS DATED 28 SEP 81. THIS I S  TRE mKmAW7 YMJICN 
Nn WlTOUO: MHBPSM DW?MII SWlSRMNCB , SINOLE WEm OMWE C W L I I I O I ,  DSS:*RITB STAOD ERWJBHCI, 
DS8:RBLD 1IIW 80UES AT 0eSIR.D ~ W L T I ~  IU?ERVAL LOIN RATE:WIEW AND UIPT XNFIL?QATIOR 
KINSX&TIC M&Wi NEM nN1TE D I m -  -1R* 

HBC-1 INWr PAGE 1 

LINE ID..... .. 1. ..... 2. ...... 3. ...... 4...... ...6..... -0 

1 I 0  DC HODEL - "NmxSi, WASH, CEmRU 
2 ID 100-XKAR 24-UOUR HODEL FILBIULW.: llCl0024F.OIT 
3 ID FVmRE CONDITIOIIS 
4 ID CAWFREE DP2JNAOE WISTER PLAN 
5 I D  FCD 2QOOC037 
6 ID BY C A M  HILL 
7 I D  mn THE PWD CONTR(IL DISTRICT w ~URICDPA couw 
8 ID mwmr zwz 
9 ID ".."..'..*.l.....+..~*..*..*.*..*..*.*.,.........,*.....*.***... 

10 ID 100 TKAR ANALYSIS 14-HWR STON4 
11 ID SW TYPE I1 DISTRZBUTION 
12 I0 WIEBN WD AM= IOSS RATE ESTHOD, RUN-2 
1 3  I D  CURll UNIT HPOROWUPH, NW.MAL DBPTW ClUXUEL ROOTING 
I4  ID +*.....'......*..f..*.*....*.....+................ 

1 5  I D  D E P T U - r n  REDUCT FACTORS BASED OW TIBLe 2 l a  O F  moMc M A &  
16 I 0  PC RECURDS hRe 24-RWR SC5 TYPB I1 011NWL DISTRlBUTION 
17 I D  PRELIMNARY 

'DIICRALI 
18 IT 2 500 
19 I0 5 2 
20 IN 1 5  
21 JD 4.60 0.01 
22 PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025 
23 PC 0.028 0.032 0.035 0.038 0.041 O.OI4 0.048 0.053 0.056 0.060 
24 PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.091 0.098 0.103 
25 PC 0.109 0.111 0.120 0.127 0.135 0.140 O.147 0.155 0 . 1 0  0.172 
26 PC 0 . l e l  0.192 0.204 0.220 0.235 0.259 0.283 0.173 0.663 0.699 
27 PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846 
28 PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910 
29 PC 0.912 0.920 0.921 0.926 0.929 0.#30 0.937 0.941 0.945 0.950 
30 PC 0.951 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981 
31 PC 0.98I 0.987 0.989 0.992 0.995 0.998 1.000 
32 JD 4.57 l . W  
33 JD 1.16 5.00 

... 
35 RI SUB-BASIN 8, UUWHeD W M  CSNTWL 
3 6  RI THE M L m I N G  PlWlElBRS WERE PROVIDED FOR THIS BaSlN 
37 RI L- 1.04 Kb- 0.031 S-138.0 
38 Bh ". 
39 "z 

43 NI UC9 
44 RI SRBWSIN 9. W H e D  UISH C E m W  
45 W TUB MLLONING P l W l E T B R S  N U  PROVIDED mR THIS BASIN 
46 W L- 0.91 KB- 0.031 8-145.0 

....... 
48 l.4 .30 -36 5.0 .23 36.0 
19 UC .208 ,316 
50 m 0 5 1 6  30 65 77 

HEC-I INPUT 
97 

PAGE 2 







Carefree Drive at Lazy Burro Road (JEF #7) 
a 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: LIEF * 
Fldqlan De\bM&- 6 

Source of ~ a t a :  \hi ~ k e i  , J ~ * c  rcc* , ?%,'& (stto-&&) 

Location: C - W  O f k  Q. La& 6wr0 1.7-aad 

Material: P & v d  Dip Ckd&w 
u 

Protection: 

Notes: &~*xifi~h+ 200' 04 t 2 X L h m q  
d i m  r o o 4 r .  .ww+ 

; c n w  



FLOODF'IAIN DELINEATION STUDY OF 
ANDORA HILLS & OALLOWAY WASHES 

JUNE. 2001 
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Worksheet 
Worksheet for Irregular Channel 

C n a -  Dab& A? Ln nucu &3 
Pmiect Description 

Worksheet JEF-7 

Flow Element Irregular Cham 

Method Manning's Fon 
Solve For Channel Deoth 

Input Data 

Slope 017300 WR 
Discharg, ,135.00 cfs 

Current Roughness Methcwed Lottets Method 
Open Channel Welghting wed Loltets Melhod 
Closed Channel Weightin: Horton's Method 

Results 

Mannings Coefficiel 0.032 

Water Surfacs Elev 2,305.48 fl 
Elevation Range 12.50 to 2.308.00 
Flow Area 248.2 f12 
Wetted Perimeter 148.45 fl 
Top Width 148.29 fl 
Actual Depth 2.98 fl 
Critical Elevation 2.305.70 fl 
Critical Slope 0.012301 WR 
Velocity 8.60 Ws 
Velocity Head 1.15 fl 
Specific Energy 2,306.63 fl 
Froude Number 1.17 

Flow T v ~ e  Svoercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Pdnts 

Station Elevation 
(fl) (fl) 

Project Engineer: Linda Johnson 
\\phaen1x\pmj\162944\Rowmaster\~arefree 1 2  CHZM Hill FlowMaster "6.1 161401 
11121102 04.18 02 PM 0 Haastad Methods, lnc. 37 Bmokslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

fA"Le-. ~ I V E  AT LQy R&,Lu &D 
Project Descnption 

Worksheet JEF-7 
Flow Element Irregular Cham 
Method Mann~ng's Fon 
Solve For Channel Dedh 

lnout Data 

Slope 017300 Wft 

Options 

Current Roughness Methcwed Lonefs Method 
Open Channel Weightang wed Lottefs Method 
Closed Channel Wemht~n, Horton's Method 

Attribute Minimum Marim~nm Inrrmant ~~~ - - ~ -  .~~~~ .... ~ 

Discharge (cfs) 0.00 2.200.00 10.00 

\\phoenix\pmj\762944\nowmaster\orefrea fm2 CH2M Hill 
l l R l m 2  04 18.17 PM @Haes-d Methods. Inc. 37 Bmokside Road Waterbury, CT 06708 USA 

Discharge 
(cfs) 

0.00 
10.00 
20.00 

40.00 

80.00 
90.00 

100.00 

120.00 
130.00 
140.00 
150.00 

170.00 
180.00 
190.00 

210.00 

260.00 

Project Engineer. Llnda Johnson 
FlowMaster "6.1 I61401 

(203) 755-1666 Page 1 of 5 

Water 
Surface 

Elevation 
(ft) 

2.302.50 
2.302.91 
2.302.99 

30.002.303.05 
2.303.11 

50.002.303.16 
60.002.303.20 
70.002,303.24 

2.303.26 
2,303.31 
2.303.35 

110.002.303.38 
2,303.41 
2.303.44 
2.303.47 
2.303.49 

160.W2.303.52 
2,303.55 
2.303.57 
2.303.60 

200.002.303.62 
2,303.64 

220.W2.303.66 
230.002.303.69 
240.002.303.71 
250.002.303.73 

2,303.75 
270.002,303.77 
280.002.303.79 
290.002.303.81 
300.002,303.82 
310.002.303.84 
320.W2,303.86 
330.002.303.88 

Velocity 
(Ws) 

0.00 
1.71 
2.19 
2.52 
2.77 
2.99 
3.17 
3.33 
3.48 
3.61 
3.73 
3.84 
3.94 
4.04 
4.13 
4.22 
4.30 
4.38 
4.46 
4.53 
4.60 
4.67 
4.73 
4.79 
4.85 
4.91 
4.96 
5.02 
5.07 
5.12 
5.17 
5.22 
5.27 
5.32 

Flow 
Area 
(ft') 

0.0 
5.9 
9.1 

11.9 
14.4 
18.7 
18.9 
21.0 
23.0 
24.9 
26.8 
28.6 
30.4 
32.2 
33.9 
35.5 
37.2 
38.8 
40.4 
41.9 
43.5 
45.0 
46.5 
48.0 
49.5 
50.9 
52.4 
53.6 
55.2 
56.6. 
58.0 
59.4 
60.7 
62.1 

Wened 
Perimeter 

(ft) 

0.00 
39.53 
42.58 
45.00 
47.07 
48.91 
50.56 
52.13 
53.57 
54.93 
56.22 
57.44 
56.61 
59.73 
60.80 
61.84 
62.84 
63.82 
64.76 
65.67 
66.58 
67.43 
68.27 
69.10 
69.91 
70.69 
71.47 
72.22 
72.96 
73.69 
74.40 
75.10 
75.79 
76.47 

Top 
Width 

(ft) 

0.00 
39.52 
42.56 
44.96 
47.04 
48.68 
50.55 
52.10 
53.54 
54.90 
56.18 
57.40 
58.57 
50.68 
60.76 
61.80 
62.80 
63.77 
64.71 
65.62 
66.51 
67.38 
68.22 
69.04 
69.85 
70.64 
71.41 
72.16 
72.90 
73.63 
74.34 
75.04 
75.73 
76.40 



Table 
Rating Table for Irregular Channel 

\\pkoent~pmj\l62944\flowmaster\2arehe.fm2 CH2M Hill 
11121102 04'18.17 PM 0 Haastad Methods, lnc. 37 BmKside Road Watertrw, CT 06708 USA 

Project Engineer: Linda Johnson 
FlowMasierv6.1 [614o] 
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Table 
Rating Table for Irregular Channel 

\\phaen1x\pmj\l62944\flowmastefl~rehee fm2 CH2M Hill 
11/21/02 04:18:17 PM O Haestad Methods. Inc. 37 Bmokside Road Waterbury. CT 06708 USA 

? A & ~ E  D&d€ /Sr LW (3Ltyldl 0 

Project Engineer: Linda Johnson 
FlowMaster v6.1 161401 

(203) 755-1666 Page 3 of 5 

Discharge 
(cfs) 

Wetted 
Perimeter 

fft) 

Water 
Surface 

Elevat~on 
(ft) 

Top 
Width 

(n) 

Veloclty 
(Ws) 

Flow 
Area 
(R') 



Table 
Rating Table for Irregular Channel 

\\phoenlx\pm~l629a4\flowmaste~refrw lm2 CHZM Hill 
11121102 C4:18.17 PM O Haestad Methods, Inc. 37 Brwkside Road Waterbury, CT 06708 USA 

Pmject Engineer: Linda Johnson 
FlowMaster v6.1 [61401 

(203) 755-1668 Page 4 of 5 



Table 
Rating Table for Irregular Channel 

C R . R F , ~ ~ ; F  DICII/C A L ~ W  &,m R D ~  

Projecl Engineer: Linda Johnson 
\\phoenix\pro~l62944\flowmaster\carefree.fm2 CHW Hill FlowMaster "6.1 [6140] 
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RUN DATE 27NOV02 TI= 08:23:52 ' ......................................... 

U 5 .  CORPS OF ENGINEERS 
HfDRO&ffiTC ENGINEERING CENTER 

609 SECOND $TREE1 
LnV1S. CIILIWWII 95616 

19161 756-1101 

I X X  X X 
X W X X X  X W  x XYXXX X 

THIS P R f f i W  REPLACES ALL P W I O V S  VERSlDNS DF HEC-1 KNMIN IS HEC1 (JAN 731, HECIGS, HECIOB, AND HECIKW. 

ANWRIL %ILLS HASH FUTUDE CWOITIONS 

100-YEBR 6-HWR MODEL TILEN-. IIH1OOSF.DLT 
MODIFIED BY JEF, I N C  TOR CAREFREE &RE& WAINAGE W T E R  PLAN 

IS ID BASED ON: 
16 ID 
17 I0 cave creak moue  aref free ~iqhvsy FPI) study File: AY100-6.1H1 
18 ED by GVSCE for Naricapa County FCD 95-28 Original: 06-17-96 ncg 
1 9  ID P r o j e c t :  8 4  Revised: 
2" 7" - -  .. 
21 ID Andora Hlilr Wash sub-watershed model 
22 ID 1 0 0 - p a r ,  6-hr r l x n f d l l l  wlfh FCDHC Deslrln Mnyal dlnrrlbution 
23 I D  Green 6 lVnpZ Loel Pats Hethod 
2a I D  WIN - 2 
25 I D  aark unlr  ~ydroqraph 
26 ID Modrfled Pull, n~lrnal depth channel rauC~ng 

+ ~ e p t h - ~ c e a  redvcrioa factors taken fram  able 2.2 of FCMC nesiqn ~anvai 

6-hr rainfall d=strlbutloos per Pable 2.4  and Flqura 2 17 of Design Manual 

30 JD 3.40 0 01 

HEC-1 INPUT cmuo 

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



1 STATION C310R 





Lazy Burro Road Between Holiday Lane and 
Carefree Drive (TEF #8 and #9) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: C ) W  q 4 JEF 
~ioodi~lLu'n (k\ :vl~ah\G+7 S* of & \ k J  G~IOWCL-J 

SourceofData deheT, 0- u l ? l ,  ore\,nmy crHnAd) 

Location: 

Material: Q-di d i 0 gets on? 

Protection: 

Notes: mpaiw.1 500' O F  ; ~ % d  
a\ ~ a c ,  3dun'Kq qt, WJ 

Lkd 
I U 



FLOODPLAIN DELlNEATlON STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

NNE. 2001 
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\\phoenlx\proj\l62944\flowmasteA~~reee fm2 CH2M Hill 
11/04/02 04 44.17 PM Q Haestad Methods. Inc 37 Bmokade Road Waterbuly. CT 06708 USA 

Table 
b t y  1 3 ~ * ' ~ ( ~ ~  hdu Rating Table for Irregular Channel 
HO~D*; /  b* lQKO COGFREF UC.,VE 

Project Description 

Worksheet JEF-8 
Flow Element Irregular Cham 
Method Manning's Fon 
Save For Channel Depth 

Input Data 

Slope 020000 rm 

Options 

Current Roughness Metncrved Lotteh Methw 
Open Channel Weighting )ved Lottees Method 
Closed Channel Weightin{ Horton's Method 

Attribute Mininlum Maxinium Increment 

Project Engineer. Linda Johnson 
FlowMaster 6.1 I61401 

(203) 755-1 666 Page 1 of 5 

1 fl pks" r)LL 

Discharge (ds) 0.00 2.300.00 10.00 

Discharge 
(cfs) 

0.00 
10.00 
20.00 
30.00 

50.00 
60.00 
70.00 
80.00 
90.00 
100.00 
110.00 

140.00 

150.00 
160.00 

180.00 
190.00 

240.00 

260.00 

280.00 
290.00 

310.00 
320.00 
330.00 

Top 
Width 
(fl) 

0.00 
31.26 
34.01 
36.18 

38.05 
39.72 
41.23 
42.63 
43.94 

Water 
Surface 

Elevation 
(A) 

2,295.03 
2.29523 
2,295.31 

2.295.37 

40,002,295.42 
2.295.47 
2.295.51 
2,295.55 
2,295.59 
2,295.63 

2295.66 
2,295.69 

120.002.295.72 
130.002.295.74 

2,295.77 
2,295.79 
2,295.82 

170.002.295.84 
2295.86 

2,295.89 

200.002.295.91 
210,002,295.93 
220,002.295.95 
230.002,295.97 

2.295.99 

250.002,296.01 
2,296.03 

270.002.296.05 
2,296.07 
2,296.06 

300.002.296.10 
2296.12 
2,296.14 
2,296.15 

Flow 
Area 

(f12) 

0.0 
4.5 
7.0 

9.2 
11.2 
13.0 
14.8 
16.4 
18.1 

Velocity 
(Ws) 

0 00 
2.24 
265 
3.26 

3.56 
3.84 
4.08 
4.26 
4.43 
4.59 
4.73 
4.67 
5.02 
5.16 
5.29 

5.41 
5.52 
5.62 
5.72 
5.81 

5.90 
5.98 
6.06 
6.14 

6.21 
fi.28 
6.35 
6.42 

6.49 
6.55 
6.62 
6.68 

6.75 
6.81 

Wetted 
Perimeter 

(fl) 

- 
0.00 
31.27 
34.02 
36.20 
38.07 
39.74 

41.26 
42.66 
43.96 

15.6 
21.1 
22.6 

23.9 
25.2 
26.5 
27.7 
29.0 
30.2 
31.5 
32.7 

33.9 
35.1 
36.3 

37.5 
38.6 
39.8 

40.9 
42.1 
43.2 
44.2 
45.3 

46.4 
47.4 
46.5 

45.21 1 45.18 
46.35 1 47.48 

48.62 
49.69 
50.73 
51.73 
52.70 

53.65 
54.57 
55.47 

56.35 
57.21 
58.05 
58.87 
59.67 

60.16 
60.38 
60.58 

60.79 
60.99 
61.19 

61.38 
61.58 
61.77 

46.58 

49.65 
50.60 
51.69 
52.66 
53.61 
54.53 
55.43 

56.30 
57.16 
58.00 

58.82 
59.62 
60.11 

60.32 
60.52 
60.72 
60.92 

61.12 
61.31 
61.50 
61.69 



Table 
*a-m~atins Table for Irregular Channel 

M~LIDRY h h i ~  A d  C P I ~ ~ F ~  h, 
Velocity 

WS) 1 Discharge 
(cfs) 

860.00 
690.00 
900.00 
910.00 
920.00 
930.00 
940.00 
950.00 
960.00 
970.00 
980.00 
990.00 

1,000.00 
1.010.00 
1.020.00 
1,030.00 
1,040.00 
1,050.00 
1,060.00 
1.070.00 
1;M)O.OO 
1,090.00 
1,100.00 
1,110.00 

i 
1,120.00 
1.130.00 
1,140.00 
1,150.00 
1.160.00 
1.170,OO 
1,180.00 
1.190.00 
1,200.00 
1.210.00 
1,220.00 
1.230.00 
1240.00 
1.250.00 
1,260.00 
1,270.00 
1.280.00 
1290.00 
1.300.00 
1.310.00 
1.320.00 
1.330.00 
1,340.00 
1,350.00 
11360.00 
1,370.00 
1,380.00 
1.390.00 
1.400.00 
1.410.00 

Width 
Water 

Surface 
Elevation 

(R) 

2,296.68 
2.296.89 
2.296.90 
2.296.91 
2,296.92 
2.296.93 
2.296.94 
2.296.95 
2.296.97 
2296.96 
2,296.99 
2.297.00 
2.297.01 
2.297.02 
2.297.03 
2,297.04 
2,297.05 
2,297.06 
2,297.07 
2297.08 
2.297.09 
2,297.10 
2,297.11 
2.297.12 
2.297.13 
2.297.14 
2.297.15 
2.297.16 
2.297.17 
2.297.18 
2.297.19 
2,297.20 
2.297.21 
2.297.22 
2.297.23 
2.297.23 
2,297.24 
2,297.25 
2.297.26 
2,297.27 
2.297.26 
2,297.29 
2.297.30 
2,297.31 
2.297.32 
2.297.33 
2,297.34 
2,297.35 
2.297.36 
2.297.36 
2.297.37 
2,297.38 
2,297.39 
2.297.40 

\\phoenlx\prol\l 62M4\flowmaster\careheaeafm2 CHZM Hill 
11/04/02 04 44.17 PM CI Haestad Methods. Inc 37 Bmokslde Road Waterbury, CT 06708 USA 

Proled Engtneer Ltnda Johnson 
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Table 
for Irregular Channel 

Elevat~on 

Project Engineer: Linda Johnson 
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Table 
LnxV &- (Lo /%a.e~ Rating Table for Irregular Channel 
I-]ou"4/ l-4-Z &o G.ez,=rZ&.~ &;G 
Protect ~ d m o t t o n  

Worksheet JEF-9 
Flow Element Irregular Cham 
Method Manning's For1 
Solve For Channel Depth 

Input Data - 
Slooe 012500 Wfl 

Opt~ons 

Current Roughness Methr ~ved Lottets Method 
Open Channel Welghtlng >ved LotteCs Method 
Closed Channei Welghtm! Horton's Method 

Attribute Minimum Maximum Increment 

Discharae Ids) 0.00 2.400.00 10.00 

Discharge 
(cfs) 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 

70.00 
60.00 
90.00 
100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 

170.00 
160.00 
190.00 
200.00 

210.00 
220.00 
230.00 
240.00 

250.00 
260.00 
270.00 
260.00 

300.00 
310.00 
320.00 
330.00 

\\phoenix\proj\l62944\flowmaater\carefree fm2 CHZM Hill 
11/04102 W 5 7  00 PM R) Haestad Methods. Inc. 37 Bmkside Road Waterbury. CT 06708 USA 

TOP 
Width 

(fl) 

0.00 
28.89 
37.47 
40.15 

41.26 
42.26 
43.17 
44.02 
45.18 
45.99 
46.76 
47.50 
48.21 
48.90 

49.57 
50.21 
50.84 
51.45 
52.05 
52.63 

53.20 
53.75 
54.30 
54.83 

55.35 
55.56 
55.56 
55.62 

56.07 
56.51 
56.94 
57.36 

57.78 
58.19 

Project Engtnaer Llnda Johnson 
FlowMaster v6 1 [6140] 

(203) 755.1666 Page 1 of 5 

Water 
Surface 

Elevation 
F) 

2.290.25 
2,290.60 
2.290.70 
2.290.76 
2.290.82 
2,290.86 

2,290.91 
2,290.95 
2.291.00 
2,291.04 
2.291.08 
2.291.11 
2,291.15 
2,291.18 
2,291.21 
2,291.24 
2.291.27 

2.291.30 
2.291.33 
2.291.36 
2,291.38 
2,291.41 

2.291.44 
2.291.46 
2,291.49 

2.291.50 
2.291.50 
2.291.50 
2.291.52 

290.002.291.54 

2.291.56 
2,291.58 
2,291.60 
2.291.62 

I M p h x  ,\l:i_iC, 

Velodty 
(Ws) 

Flow 
Area 
(fix) 

Wetted 
Perimete 

(fl) 

O.O( 
26.9: 

37.3 
40.1< 
41.31 
42.31 
43.2: 

44.01 
45.21 
46.06 
46.84 
473 
48.3C 
48.9: 
49.M 

50.3C 
50.94 
51.5: 
52.15 
52.72 

53.3C 
53.66 
54.41 
54.95 
55.47 

55.65 
55.6s 
55.74 
56.19 

56.63 
57.06 
57.49 
57.91 

58.33 

0.00 0.0 

2.00I 5.0 
2.38 
2.74 
3.05 
3.32 
3.54 
3.74 

3.78 
3.93 
4.07 
4.19 
4.31 
4.41 
4.52 
4.61 
4.70 
4.79 

4.87 
4.95 
5.02 
5.09 

5.16 
5.22 
5.29 

5.44 
5.66 
5.86 
5.92 
5.98 

6.05 
6.11 
6.16 
6.22 

6.4 
11.0 
13.1 
15.1 
16.9 

18.7 
21.1 

22.9 
24.6 
26.2 
27.9 
29.4 
31.0 
32.5 
34.0 
35.5 

37.0 
38.4 
39.8 
41.3 

42.7 
44.0 
45.4 

46.0 
46.0 
46.1 
47.3 
48.5 

49.6 
50.8 
51.9 
53.0 



Table 
k7-y  &,ctw t h o  B E - ~  Rating Table for Irregular Channel 
I . j n u o ~ v  I-JQwE le\hJ b ~ ~ i z ; ~  ~ I V E  

\\phoenlx\prnl\l62944\flowmaster\carefree fm2 CHZM Hill 
11104102 04 57 00 PM a Haestad Methods. inc 37 Brookside Road Waterbury. CT 06708 USA 

Projecl Engineer Linda Johnson 
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Project Engineer: Linda Johnson 
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Table 
hy f i u ~ o  hm Rating Table for Irregular Channel 
I-luuoa,y 

Discharge 
(cfs) 

1,960.00 
1.970.00 
1.980.00 
1.990.00 
2.000.00 
2.010.00 
2.020.00 
2.030.00 
2,040.00 
2,050.00 
2.060.00 
2,070.00 
2.080.00 
2.090.00 
2.100.00 
2.110.00 
2,120.00 
2.130.00 
2.140.00 
2.150.00 
2.160.00 
2,170.00 
2.180.00 
2.190.00 
2.200.00 
2.210.00 
2.220.00 
2.230.00 
2,240.00 
2.250.00 
2.260.00 
2.270.00 
2.280.00 
2.290.00 
2.300.00 
2.310.00 
2.320.00 
2.330.00 
2.340.00 
2.350.00 
2,360.00 
2.370.00 
2,380.002.293.73 
2.390.00 
2.400.00 

hater 
Surface 

Elevation 
(n) 

2.293.43 
2.293.44 
2,293.45 
2,293.46 
2.293.46 
2.293.47 
2.293.48 
2.293.49 
2.293.49 
2,293.50 
2,293.51 
2,293.51 
2,293.52 
2.293.53 
2.293.54 
2,293.54 
2,293.55 
2.293.56 
2293.57 
2.293.57 
2.293.58 
2,293.59 
2.293.59 
2.293.60 
2.293.61 
2.293.61 
2.293.62 
2.293.63 
2.293.64 
2.293.64 
2,293.65 
2,293.66 
2.293.66 
2.293.67 
2.293.68 
2,293.68 
2,293.69 
2,293.70 
2,293.70 
2.293.71 
2.293.72 
2.293.72 

2.293.74 
2.293.74 

L e  4.m 
Velodty 

(Ws) 

9.44 
9.45 
9.46 
9.47 
9.48 
9.49 
9.50 
9.51 
9.52 
9.53 
9.54 
9.55 
9.56 
9.57 
3.58 
9.59 
9.59 
9.60 
9.61 
9.62 
9.63 
9.61 
9.65 
9.66 
9.67 
9.68 
9.69 
9.69 
9.70 
9.71 
9.72 
9.73 
9.74 
9.75 
9.76 
9.77 
9.77 
9.78 
9.79 
9.80 
9.61 
9.62 
9.83 
9.83 
9.84 

Flow 
Area 
(Ra) 

207.6 
208.5 
209.3 
210.1 
211.0 
211.8 
212.6 
213.5 
214.3 
215.1 
216.0 
216.8 
217.6 
218.5 
219.3 
220.1 
221.0 
221.8 
222.6 
223.4 
224.3 
225.1 
225.9 
226.7 
227.5 
228.4 
229.2 
230.0 
230.8 
231.7 
232.5 
233.3 
234.1 
234.9 
235.7 
236.6 
237.4 
238.2 
239.0 
239.8 
240.6 
241.4 
242.2 
243.0 
243.9 

C l f f ( L t l - ~ - ; G ~  
Welted 

Perimeter 
(0)  

112.55 
112.75 
112.96 
113.16 
113.37 
113.57 
113.76 
113.98 
114.18 
114.38 
114.59 
114.79 
114.99 
115.19 
115.39 
115.59 
115.78 
115.98 
116.18 
116.38 
116.57 
116.77 
116.96 
117.16 
117.35 
117.55 
117.74 
117.93 
118.12 
118.32 
118.51 
118.70 
118.89 
119.08 
119.27 
119.46 
119.65 
119.83 
120.02 
120.21 
120.40 
120.58 
120.77 
120.95 
121.14 

 hi^ 
Top 

Width 
(fi) 

112.27 
112.48 
112.68 
112.89 
113.09 
113.30 
113.50 
113.70 
113.91 
114.11 
114.31 
114.51 
114.71 
114.91 
115.11 
115.30 
115.50 
115.70 
115.90 
116.09 
116.29 
116.48 
116.68 
116.87 
117.07 
117.26 
117.45 
117.64 
117.84 
118.03 
116.22 
118.41 
116.60 
118.79 
118.98 
119.16 
119.35 
119.54 
119.73 
119.91 
120.10 
120.29 
120.47 
120.66 
120.84 



* 
+ RON D U E  27NQV02 TIME 0 8 . 2 3 . 5 2  ' ......................................... 

U J. ZXiT CORPS OF ENGINEERS + 

HXDROMGIC ENCINEEKING CEIFTER * 
6 0 9  SECOND STREET 

DRYIS. CALIFORNIR 95616 
19161  7 5 6 - 1 1 0 4  

X X XXilWUX U U X X  X 
X X X  x X xx 
X X X  X X 
XXXWUX XXXX X XU(XX X 
X x x  X Y 
x X X  X X X 
X x X U a O I X  U X X X  XXX 

TW DEFIHITIONS OF VIRIMLES -RTIHP- WD -RTIOR- WE CHUIGED FROM THOSE USED YITH THE 1913-~~?LE STROCTUHE. 
THE DEIINITION OF -AMSKI(- ON RW-CIRO HAS C W G E D  WITH RBVlSIONS DATED I 8  SEP 8 1 .  THIS IS THE FORTRAN17 YERSIOU 
NEI OPTIONS: D I V I B W  OVTFLW SUBHERGWICE SINGLE EVENT DAMAGE CILCVLATION, DSS HRITE STAGE FREWENCY, 
0 S S : W O  TIHE SERIES liT DESIRED CALCULATION INWRVIII. LOSS GREEN U I D  W P T  XNPiLTRRTlON 
XINEIUTIC WAY6 NEW FINITE DIFFERENCE I)LGORITIW 

HEC-1 INPUT 

ID ....... 1 ....... 
I D  WWRR RILLS WRSH NTORE CDNDllIONS 
ID 
ID 100-YEM 6-HOUR HODEL FllrENIVIE: AW1006F.DIT 
I D  MODIFIED BY JEF. INC. FOR CAESFREE ARE& DPAINAGLGE mSTER PLW 
ID MODIFICIITIMIS INCLUDE: 
ID 11 CHANGES TO WATERSHED DELlNATlMl BETREEN S 3 2 0  RND 5340L 
I D  EXMINITEON OF RERIaL PHOTOCRAPHS REVEALED - VITHIW 
ID S3ZO THAT ACTVRUX PLOWS THROUGH S34OL NEW: THE SW CORNER 
ID OF S340L OFF THE BLlCK W(IUUTIIIW HILLS. 
10 21 ADDlilON OF MEW COMeIHRTIW B m K 5  TO SEPARRTE CmINIITIONS 
ID NORC THlW TWO HYDROCRIPRS I N  THE ORIGlNIL MODEL. 
ID 3;  N T U R E  CONDITIONS LlWD USE INTERPRETED FROM N T U X E  LAND USE 
10 CAVE CREEK HIITERCOURSE MASTER PLAN BY TETXR TECH. 2001 
7" 

P M E  1 

BASED ON: 

Cave Creek lrbavs Carefree Highway FPD Study F i l e :  AW100-6.IH1 
by GYSCE far mrisopa county FCD 95-28 original: 06-17-96 --- 
Project: 84 Revised: 

-. - 
Clark UnlZ Hydrvgraph 
MdiEled Pulr. normal depth channel routing 

+ Depth-%rBa reduction factors taken from Table 2 2 o f  K D H C  Deslgn Manual 

6-hr rainfall dlstrlbvtlons Per T a b l e  2 4 and Figure 2 17 of D e s ~ g n  H a n u a l  

HEC-1 INPUT 

1 1 0  .-.... ....... 
PAGE 2 







~..*.*"...*....'.**~.*..~..,*.+~..~,~...* 
* 

+ FLOOD HYDRObkAPH PRCXAGB IWC-1) * 
JUN 1998 

VERSION l.1 
* 

' RUN DATE 27WVO2 TIHE 0 8  23.52 ' . 
' U.S llRKI CORPS OF ENOlNEERfi . 

KYOROI.OGIC ENGIMGEltlt4G CEIITER ' 
LOP SECOWO STR6ET 

DAVIS, CALIFORNIh $5616 

X X XXXXXXY U X X X  X 
X X X  X X YY 
X X X  X Y 
xxxxxxx n x x  x YXXXX x 
X X X  Y Y 
X X X  X X X 
X X U X X X X X  XXXXX XXX 

THIS PXCGR2.M REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOW A3 HECl (JAN 731, HEClCS, HECIDB, AND HEClrCR. 

THE WFINlTlONS Or Y&XIRBLEJ -R%'lHP- AND -RTIOR- W E  CHMIGEI) FROM T W E  USED WITH THE 1973-ST%= INPUT STRUCTURE 
THE DEFIIIITION OF -MISKK- OW R)(-CIIRD WAS CHINGED WITH REVISIONS DATED 28 SEP 81 THIS IS THE FoRTREN77 VERSION 
NEW O ~ I O N S .  DM- OUT- S U B - G ~ E  , SINGLE EVERT DAMAGE CLNWLTION. Dss:wRITe STOE RIEQVEL~CY, 
DSS RGAD liHS SERIES AT DESIRED CALCUWLTION IWERVAL LOSS BATE.=-" M D  AWPT INFILTPATIMI 
XINeKhTIC W E :  NEW FINITE DIFFERENCE ILGORITM 

HEC-1 INPUT PRGE 1 

LINE 

1 

ID.. 

ID 

..... 1 .  ...... 2 ....... 3.......4.......5.......6.......7....... 8 

ANWm HILLS WASH NWIE CONDITIONS 

100-YEW 6-HOUR MODEL F I W .  hWlO06F.DAT 
LK~DIFIED BP JEB, me m a  unem~ mm DRaINaGe msm PGAN 
,""h,n.7?-~T."WC ,,,.-,,,!,P. ................ 
11 C W G E S  TO WaTEQSHED DELINIZIDN BETYEM 5320 AND S340L 

EXUIlNATIOH OF llERIAL PHOTajBAPHS ReVEliLED I\RSA VlRtlR 
$320 THAT ACTUALLY FLOWS THROUGH S34OL NUU: THE SW COWER 
OF 534OL OFF ?HE BLIC1( HWNTAIW HILLS. 

I D  ? I  AnClllMl >r NEH C W J H l \ T I O ! i  b l X X S  10 SLPUUTE CN(OLhATION% WITH 
I D  MOW TYW PUO HIDR3C.RIPHS 111 THE O R l S ! N i \ l  HCDEL 
IU I .  N R l Y D  <:C.NDLTlONS !AND l l l F  lHTERPPETE0 FPIOH N I V R E  W C  ULE !N 
I D  < A \ E  C W F I  F*TLRC'CVRiZ U S l P R  P L W  BY TLTM TECII. :OC! ." 
A- 

ID BASED ON: 
I D  
ID Cave Creek Rbove Carefree Highway FPD Study F i l e :  BW100-6.181 
I D  by DISCE for HIiricopa UNnty TCD 95-28 Oriqinal:  06-17-96 mcq 
ID Project: 81 Revised: 
ID 

21 ID Rndora Hrlls Wash sub-"aterlhed ,".He1 
22 ID 100-year, 6-hr ilarnFall r l t h  X M  Dealgn Hanvai dlrtrlbyt~on 
23 ID Green 6 M p C  Loss Rate HethDd 
24 ID WIN - 2 
25 I D  c l a ~ k  ""lt Hydrosraph 
26 ID Hodifled Pulr,  normal depth channel rovtinq 

IT 2 
10 5 2 
IN 15 

' D I I G M  

OBpth-~rea reductmn factors taken from Table 2 2 of KOMC Design Hanual . 6-hr r a x n f a l l  dlstzlbutLon3 per Tabla 2.4 and Figure 2 17 of Daslgn Hanual 

HEC-I IUPUT 

LINE 10 ....... 1 ....... 2.......3.......1.......5.......6.. 
PAGE 

.9 ...... 10 







Holiday Lane at Lazy Burro Road (TEF #lo) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 

Source of Data: 

Location: 

Material: 9m-d 0 : ~  C n ~ S t h o ,  
U 

Protection: 

Notes: 



MATCH TO SHEET 2 

OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GAUOWAY WASHES 

JUNE. 2001 

U C I n c u n m ~  
mm 

Em'AnDN REfaKNCE UARltS 
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Worksheet 
Worksheet for Irregular Channel 

Cd~~ialgq La& /6c Lnzy A - U R ~ ~  R 3 4 ~  

Proiact ~edcriotion 
-- 

Worksheet JEF-10 
Flow Element Irregular Cham 

Method Manning's Fort 
Solve For Channel Depth 

Input Data 

Slope 012600 Wfl 
Discharoa ,334.00 cfs 

Opbons 

Current Roughness Methc)ved Lotter's Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Welght~n! Horton's Method 

Results 

Mannings Coemciel 0.032 
Water Sutface Elev 2,288.89 fl 
Elevation Range M.73 to 2.292.00 

Flow Area 245.6 flz 
Wetted Perimeter 99.78 R 
Top Width 99.39 ff 
Actual Depth 4.16 fl 
Critical Elevation 2.289.01 fl 
Critical Slope 0.010990 WR 
Velocity 9.50 Ws 
Velocity Head 1.40 fl 
Specific Energy 2,290.29 fl 
Froude Number 1.07 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+01 1+52 0.032 

Natural Channel Points 

Station Elevation 
(*) (fl) 

0+01 2,291.97 

Project Engineer: Linda Johnson 
\\phoenix\pmj\l 62944\tlowmaster\carefreeefm2 CH2M Hill FlowMsster "8.1 161401 
I IF21102 W:22:16 PM 0 Haestad Methods. lnc. 37 Brookside Read Waterbury, CT 06708 USA (203) 7551666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

/%~iva-/ i a 6  AT Lsy # w r w  p,, 
Project ~esd;lptlon 

\ woksheet JEF-10 
Flow Element Irregular Cham 
Method Manning's Forr 
Solve For Channel Depth 

Input Data 

Slope 012600 Wfl 

Options 

Current Roughness Methclved Lottefs Mehod 
Open Channel Welghtlng wed Loltefs MeIhod 
Closed Channel Welghbns Horton's Method 

Aitnbute M~n~mum Maximum Increment 

Discharae (cfs) 0.00 2.340.00 10.00 

Project Engineer: Linda Johnson 
\lphoenixlpmj\l62944\flowmaster\carehee.fm2 CHZM Hill FlowMaster vB.1 f614ol 
11/21/02 04:22:30 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 5 

Discharge 
(cfs) 

0.00 
10.00 
20.00 
30.00 

70.00 

90.00 
100.00 

130.00 
140.00 
150.00 

220.00 

260.00 
270.00 

290.00 
300.00 

Water 
Surface 

Elevation 
(a) 

2,284.73 
2,285.16 
2.285.30 
2,285.41 

40.002,285.50 
50.002.285.58 
60.002.285.64 

2.285.70 
80.002.285.76 

2.285.81 
2,285.86 

110.002.285.91 
120.002.285.95 

2.285.99 
2,286.03 
2,286.06 

160.W2,286.09 
170.002.286.13 
180.002.286.16 
190.002.286.19 
200.002.286.22 
210.002.286.25 

2,286.28 
230.002.286.30 
240.002.286.33 
250.002.286.36 

2.286.38 
2.286.41 

280.002.266.43 
2,286.46 
2,286.48 

310.002.286.51 
320.002.286.53 
330.002.286.55 

Velocity 
(Ws) 

0.00 
2.08 
2.51 
2.80 
3.02 
3.20 
3.35 
3.49 
3.61 
3.72 
3.82 
3.92 
4.01 
4.09 
4.18 
4.27 
4.36 
4.44 
4.52 
4.60 
4.67 
4.74 
4.81 
4.87 
4.94 
5.00 
5.06 
5.11 
5.17 
5.22 
5.28 
5.33 
5.38 
5.43 

Flow 
Area 
(ff) 

0.0 
4.8 
8.0 

10.7 
13.3 
15.6 
17.9 
20.1 
22.2 
24.2 
26.1 
28.1 
29.9 
31.8 
33.5 
35.1 
38.7 
38.3 
39.8 
41.3 
42.8 
44.3 
45.8 
47.2 
48.6 
50.0 
51.4 
52.8 
54.2 
55.5 
56.9 
58.2 
59.5 
60.8 

Wetted 
Perimeter 

(fl) 

0.00 
19.15 
23.84 
27.28 
30.11 
32.53 
34.68 
36.62 
38.40 
40.05 
41.60 
43.05 
44.42 
45.72 
46.60 
47.30 
47.98 
48.63 
49.27 
49.89 
50.50 
51.09 
51.68 
52.22 
52.77 
53.31 
53.84 
54.36 
54.86 
55.36 
55.85 
56.33 
56.80 
57.27 

Top 
Width 
(fl) 

0.00 
19.13 
23.80 
27.25 
30.08 
32.48 
34.63 
36.56 
38.34 
39.99 
41.53 
42.98 
44.35 
45.65 
46.52 
47.22 
47.89 
48.54 
49.18 
49.80 
50.40 
50.99 
51.56 
52.12 
52.66 
53.20 
53.72 
54.24 
54.74 
55.24 
55.72 
56.20 
56.67 
57.13 



phoenix\proj\l 62944Wowmaster\carefreeeefm2 CHZM Hill 
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Table 
Rating Table for Irregular Channel 

Projed Engineer: Linda Johnson 
FlowMaster v6.l [614o] 

(203) 755-1666 Page 2 of 5 

)ischarge 
(m) 

360.00 

380.00 
390.00 

480.00 
490.00 

550.00 
560.00 
570.00 

670.00 

690.00 

710.00 
720.00 
730.W 

770.00 

790.00 

810.W 

840.00 

870.00 

hater 
Surface 

Elevation 
(fl) 

340,002.286.58 
350.002.286.60 

2.266.62 
370.002.286.64 

2.286.66 
2.286.68 

400.002.286.70 
410.002.286.73 
420.002.286.75 
430.002.286.77 
440.002.286.78 
450.002.286.80 
460.002.286.82 
470.002.286.84 

2.286.86 
2.286.88 

500.002.286.90 
510.002.286.92 
520.002,286.93 
530.002.286.95 
540.002.286.97 

2,286.99 
2.287.00 
2.287.02 

580.002.287.04 
590.002,287.05 
600.002,287.07 
610.W2,287.09 
620.002.287.10 
630.002.287.12 
640.002.287.14 
650.002.287.15 
660.002.287.17 

2.287.18 
680.002.287.20 

2.287.21 
700.002.287.23 

2,287.24 
2.287.26 
2.287.27 

740.W2.287.29 
750.002.287.30 
760.W2.267.32 

2.287.33 
780.002.287.35 

2.287.36 
800.W2.287.38 

2.287.39 
820.002.287.40 
830.002.287.42 

2,287.43 
850.002.287.44 
860.002.287.46 

2,287.47 

Velocity 
(Ws) 

5.47 
5.52 
5.57 
5.61 
5.65 
5.70 
5.74 
5.78 
5.82 
5.86 
5.90 
5.94 
5.97 
6.01 
6.05 
6.08 
6.12 
6.15 
6.19 
6.22 
6.25 
6.29 
6.32 
6.35 
6.38 
6.41 
6.44 
6.47 
6.50 
6.53 
6.56 
6.59 
6.62 
6.65 
6.67 
6.70 
6 .73  
6.76 
6.78 
6.81 
6.83 
6.86 
6.88 
6.91 
6.93 
6.96 
6.98 
7.01 
7.03 
7.05 
7.08 
7.10 
7.12 
7.15 

Flow 
Area 
(fia) 

62.1 
63.4 
64.7 
65.9 
67.2 
68.5 
69.7 
70.9 
72.2 
73.4 
74.6 
75.8 
77.0 
78.2 
79.4 
80.5 
81.7 
82.9 
84.0 
85.2 
86.3 
87.5 
88.6 
89.7 
90.9 
92.0 
93.1 
94.2 
95.3 
96.4 
97.5 
98.6 
99.7 

100.8 
101.9 
103.0 
104.0 
105.1 
106.2 
107.2 
108.3 
109.3 
110.4 
111.4 
112.5 
113.5 
114.6 
115.6 
116.6 
117.7 
118.7 
119.7 
120.7 
121.7 

Wetted 
Perimeter 

(n) 

57.72 
58.17 
58.62 
59.05 
59.48 
59.91 
60.33 
60.74 
61.15 
61.55 
61.95 
62.34 
62.73 
63.11 
63.49 
63.87 
64.24 
64.60 
64.97 
65.33 
65.68 
66.03 
66.38 
66.73 
67.07 
67.41 
67.74 
68.07 
68.40 
68.73 
69.05 
69.37 
69.69 
70.01 
70.32 
70.63 
70.94 
71.24 
71.54 
71.84 
72.14 
72.44 
72.73 
73.02 
73.31 
73.60 
73.88 
74.17 
74.45 
74.73 
75.01 
75.28 
75.56 
75.83 

LU R D ~ O  
Top 

Wldth 
(a) 

57.59 
58.04 
58.48 
58.91 
59.34 
59.76 
60.18 
60.59 
61.00 
61.40 
61.79 
62.18 
62.57 
62.95 
63.33 
63.70 
64.07 
64.44 
64.80 
65.15 
65.51 
65.86 
66.20 
66.55 
66.89 
67.22 
67.56 
67.89 
68.22 
68.54 
68.86 
69.18 
69.50 
69.81 
70.12 
70.43 
70.74 
71.04 
71.34 
71.84 
71.94 
72.23 
72.52 
72.81 
73.10 
73.39 
73.67 
73.95 
74.23 
74.51 
74.79 
75.06 
75.34 
75.61 



Table 
Rating Table for Irregular Channel 

sumce 
Elevation 

Project Engineer. Llnda Johnson 
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Table 

Pmlecl Engineer: Linda Johnson 
FlowMaster v6.1 I61401 

(203) 755-1666 Page 4 of 5 

Table for Irregular Channel 

I.(o&;ollv 
Discharge 

(&) 

1,510.00 

1,540.00 

1,570.00 

1.620.00 
1,630.002.288.30 

1,710.00 
1.720.00 

1.750.00 
1,760.00 

1,780.00 
1.790.00 

1.810.00 

1,820.00 
1.830.00 
1,840.00 
1,850.00 

1,860.00 
1.870.00 

1.940.00 

& 
Velocity 

(ftfs) 

8.25 
8.26 
8.28 

8.30 
8.31 
8.33 
8.35 
8.36 
8.38 
840 
8.41 
8.43 

8.44 
8.46 
8.47 
8.49 
8.51 

8.52 
8.54 
8.55 
8.57 
8.58 
8.60 

8.61 
8.63 
8.64 
8.66 
8.67 
8.69 
8.70 
8.72 
8.73 
8.74 

8.76 
8.77 
8.79 
8.80 
8.82 

8.83 
8.84 
8.86 
8.87 

8.89 
8.90 
8.91 
8.93 

8.94 
8.95 
8.97 

8.98 
8.99 
9.01 
9.02 
9.03 

hater 
Surface 

Elevation 
(ft) 

1,420.002,288.09 

1,430.002.288.10 
1,440.002,288.11 
1,450.002.288.12 
1.460.002.288.13 
1.470.002,288.14 
1.480.002,288.15 
1,490.002.288.16 

1.500.002,288.17 
2,288.18 

1,520.002,288.19 
1,530.002,288.20 

2,288.21 
1.550.002,288.22 
1,560,002,288.23 

2,288.24 

1.580.002,288.25 
1.590.002,288.26 
1,600.002,288.27 
1.610.002,288.28 

2.288.29 

1,640.002,288.30 
1.650.002,288.31 
1,660.002.288.32 
1.670.002.288.33 
1.680.002.288.34 
1.690.002.288.35 

1.700.002.288.36 
2.288.37 
2.288.38 

1,730.002.288.39 
1.740.002,288.40 

2.288.40 
2.268.41 

1.770.002.288.42 
2,288.43 
2,288.44 

1.800.002,288.45 
2,288.46 
2,288.47 
2,288.48 

2,288.48 
2,288.49 
2,288.50 
2,288.51 

1.880.002,288.52 
1,890.002,268.53 
1.900.002,288.54 

1.910.002,288.54 
1.920.002.288.55 
1,930.002.288.56 

2,288.57 
1.950.W2.288.58 

Rating 

lZaw 
Top 

Width 
(a) 

86.21 
86.37 
86.54 
86.70 
86.87 
87.03 

87.20 
87.36 
87.52 
87.68 
87.84 
88.00 
88.16 
88.32 
88.48 
88.64 
88.79 

88.95 
89.11 
89.26 
89.42 
89.57 
89.73 

89.88 
90.03 
90.19 
90.34 
90.49 
90.64 
90.79 
90.94 
91.09 

91.24 
91.39 
91.54 
91.69 
91.83 
91.98 

92.13 
92.27 
92.42 
92.56 

92.71 
92.85 
93.00 
93.14 

93.28 
93.43 
93.57 

93.71 
93.85 
93.99 
94.13 
94.27 

L A Z ~  
Flow 
Area 
Ma) 

172.2 
173.0 

173.9 
174.8 

175.6 
176.5 
177.3 
178.2 
179.0 
179.9 
180.7 
181.6 

182.4 
183.2 
184.1 

184.9 
185.8 
186.6 
187.4 
188.3 
189.1 
189.9 
190.8 

191.6 
192.4 
193.2 
194.1 
194.9 
195.7 
196.5 
197.3 
198.2 
199.0 

199.8 
200.6 
201.4 
202.2 
203.1 

203.9 
204.7 
205.5 
206.3 

207.1 
207.9 
208.7 
209.5 

210.3 
211.1 
211.9 

212.7 
213.5 
214.3 
215.1 
215.9 

Wetted 
Perimeter 

(R) 

86.50 
86.67 
86.84 

87.00 
87.17 
87.33 
87.50 
87.66 
87.82 
87.99 
88.15 
88.31 

88.47 
88.63 
88.79 
88.95 

89.11 
89.27 
89.42 
89.58 
89.74 
89.89 
90.05 

90.20 
90.36 
90.51 
90.66 
90.82 
90.97 

91.12 
91.27 

91.42 
91.57 
91.72 
91.87 
92.02 
92.17 
92.32 

92.46 
92.61 
92.76 
92.90 

93.05 
93.20 
93.34 

93.49 
93.63 
93.77 
93.92 

94.06 
94.20 
94.34 
94.49 
94.63 
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Rating Table for Irregular Channel 

Elevation 

Project Engineer: Linda Johnson 
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1 STATION C350 





Military Road at Town Boundary with 
Cave Creek (JEF #13) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data f l 0 d ~ l a j n  Od\&n Stxd3 Qf G u / $ ~ s n -  IA'IIs~ 6 
Location: hr\\tnml rbccd WJW, zed at TOUn 60& 

d I C A M  Crtelc 

Material: ~d d i 4  @ u)N'h C M ) S S ; ~  
U 

Protection: 0-fL 

Notes: 1hpbss&l~ d w i ?  100-qv, 
J " 









Worksheet 
Worksheet for Irregular Channel 

Worksheet JEF-I3 

Flow Element Irregular Chanl 

Method Manning's Fon 

Solve For Channel Deoth 

Input Data 

Slope 018600 WR 
Discharg, ,456.00 cfs 

Options 

Current Roughness Methc wed Lotter's Method 
Open Channel Weighting wed Lottets Method 
Closed Channel Weightin$ Horton's Method 

Results 

Mannings Coefficiel 0.032 
Water Surface Elev 2,251.60 fl 
Elevation Range 17.40 to 2.252.00 
Flow Area 209.1 fl' 
Wetted Perimeter 82.78 R 
Top Width 82.21 ft 
Actual Depth 4.20 fl 
Critical Elevation 2,252.12 R 
Critical Slope 0.010587 Riff 
Velocity 11.75 WS 
Velocity Head 2.14 fl 
Specific Energy 2.253.74 R 
Froude Number 1.30 
Flow T v ~ e  Su~eraitical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Polnts 

Station Elevation 

Prolect Engmeer. Linda Jahnson 
\\phoenix\projll62944\flowmasle~carefree.fm2 CHZM Hill FlowMaster 6 . 1  [6140] 
11121102 04.2517 PM 0 Haestad Methods. lnC. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Rating Table for Irregular Channel 

f l l ~ * a f i ~  ../om 4 TWM & ~ m a v q  Mrtrj bIL 
Proiect ~bscnotion / 

-- -  - 

Worksheet JEF-13 

Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

Input Data 

Slope 018600 ft/ft 

Options 

Current Roughness Methoved Lottefs Method 
Open Channel Weighting wed Lottefs Method 

Closed Channel Weightlnc tiorton's Method 

Attribute Minimum Maximum Increment 

Elevation 

Project Engineer: Linda Johnson 1 
\\phoenix\pmj\l62944\flowmaster\wrefr~.fm2 CHZM Hill FlowMaster v6.1 [6140] 
11/21/02 M:25:54 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 6 



Table 
Rating Table for Irregular Channel 

~ / ~ I L ~ T M ( L ~  F o e  / 
1 

OW& 6~ 4/3@./ Wjfl, &WE ct7-E6/C 

\\phoenix\proj\l62944\Rowmaste~carefree.f 2 CH2M Hill 
11/21/02 04.25.54 PM @ Haestad Methods, lnc. 37 Brwkslde Road Waterbury, CT 06708 USA 

Pmjeet Engineer. Linda Johnson 
FlwMaster v6.1 [6140] 

(203) 755-1666 Page 3 of 6 
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Table 

Project Engineer. Linda Johnson 
FlowMaster "6.1 [6140] 

(203) 755-1666 Page 5 of 6 

Table for Irregular Channel 

(?a& C.&E~)C 
. 

f l ,~ t r~f i .<d 
Discharge 

(cfs) 

1,970.00 

2,030.00 

2.090.00 

2.130.00 

2.200.00 
2.210.00 

2,250.00 

2.270.00 

2.290.002.251.47 
2,300.00 
2,310.002.251.49 
2.320.00 
2.330.002,251.50 
2,340.00 
2,350.00 
2,360.002.251.52 
2.370.00 
2.380.002,251.54 
2.390.002.251.55 
2,400.00 
2.410.002.251.56 
2.420.002,251.57 
2.430.00 
2,440.002.251.58 
2.450.002.251.59 
2,460.00 
2.470.00 
2,480.00 
2.490.002.251.62 

~ 

Water 
Surface 

Elevation 
(fl) 

1,960.002.251.21 
2.251.22 

1.980.002,251.23 
1.990.002,251.24 
2.000.002.251.25 
2.010.002.251.25 
2,020.002.251.26 

2.251.27 
2.040.002.251.28 
2.050.002,251.29 
2.060.002.251.29 
2,070.002,251.30 
2,080.002.251.31 

2,251.32 
2.100.002,251.33 
2.110.002,251.33 
2.120.002,251.34 

2.251.35 
2,140.002.251.36 
2,150.002.251.36 
2,160.002.251.37 
2.170.002,251.38 
2.180.002,251.39 
2,190.002.251.40 

2.251.40 
2.251.41 

2.220.002,251.42 
2.230.002.251.43 
2.240.002.251.43 

2.251.44 
2.260.002,251.45 

2,251.46 
2.280.002.251.46 

2.251.48 

2.251.50 

2,251.51 
2.251.52 

2,251.53 

2,251.55 

2.251.58 

2.251.60 
2.251.61 
2.251.61 

,pow 
Velocity 

(Ws) 

10.98 
11.00 
11.02 
11.03 
11.05 
11.06 
11.08 
11.10 
11.11 
11-13 
11.15 
11.16 
11.18 
11.20 
11.21 
11.23 
11.24 
11.28 
11.27 
11.29 
11.31 
11.32 
11.34 
11.35 
11.37 
11.38 
11.40 
11.41 
11.43 
11.44 
11.46 
11.47 
11.49 
11.50 
11.52 
11.53 
11.55 
11.56 
11.58 
11.59 
11.61 
11.62 
11.64 
11.65 
11.67 
11.68 
11.69 
11.71 
11.72 
11.74 
11.75 
11.77 
11.78 
11.79 

/a, A 1 Wd 
Flow 
Area 
(RZ) 

178.5 
179.1 
179.8 
180.4 
181.0 
161.7 
182.3 
182.9 
183.5 
184.2 
184.8 
185.4 
186.1 
186.7 
187.3 
167.9 
188.6 
189.2 
189.8 
190.4 
191.0 
191.7 
192.3 
192.9 
193.5 
194.1 
194.8 
195.4 
196.0 
196.6 
197.2 
197.8 
198.4 
199.0 
199.7 
200.3 
200.9 
201.5 
202.1 
202.7 
203.3 
203.9 
204.5 
205.1 
205.7 
206.3 
206.9 
207.5 
208.1 
208.7 
209.3 
209.9 
210.5 
211.1 

Wetted 
Perimeter 

(a) 

78.16 
78.26 
78.36 
78.46 
78.56 
78.65 
78.75 
78.85 
78.95 
79.04 
79.14 
79.23 
79.33 
79.43 
79.52 
79.62 
79.71 
79.81 
79.90 
79.99 
80.09 
80.18 
80.28 
80.37 
80.46 
60.56 
80.65 
80.74 
80.83 
80.93 
81.02 
81.11 
81.20 
81.29 
81.38 
81.47 
81.56 
81.65 
81.74 
81.83 
81.92 
82.01 
82.10 
82.19 
82.28 
82.37 
82.46 
82.55 
82.64 
82.72 
82.81 
82.90 
82.99 
83.07 

Rating 

*&5vdfl&d 
Top / 

Width 
(R) 

77.67 
77.76 
77.86 
77.96 
78.05 
78.15 
78.24 
78.34 
78.43 
78.53 
78.62 
78.72 
78.81 
78.91 
79.00 
79.10 
79.19 
79.28 
79.38 
79.47 
79.56 
79.65 
79.74 
79.84 
79.93 
80.02 
80.11 
80.20 
80.29 
80.38 
80.47 
80.56 
80.65 
80.74 
80.83 
80.92 
81.01 
81.10 
81.19 
81.28 
81.37 
81.46 
81.54 
81.63 
81.72 
61.81 
81.89 
81.98 
82.07 
82.15 
82.24 
82.33 
82.41 
82.50 



RUN DATE 27UOVO2 TIME 08-23,51 * ......................................... 

* V 9. APXi CORPS OF EN1NEES.S 
HYDMOCIC UICINE=RINO CENTER 

609 SECOMD ETREET 
Di\VIS. CALITORNII. 95616 

(PI61 756-1104 ....................................... 

x x XXXXXXX mxxz Y 
X X X  X X XX 
X X X  X X 
XxxxXXx XXXX X XXXW X 
X X X  X X 
X X X  x X X 
X X X W X U X  X Y W  XXX 

THIS PROGRUI REPLACES ALL PREVIOUS WRSlONS OF HEC-1 KNOW A5 HECl IJUI 731, HEClGS. HEClDB, MiND HECIKY. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -%TIOR- WYE CHlWGED FROM THOSE VSeD MITE THE 1973-STYLE INPUT STRUCTURE. 
THE DEFiUlTlMI OF -IV(SKK- ON RM-CARD UIS  C H W E D  WITH REVISIONS MTED 28 SEP 81. THIS 15 THE FORT-71 VERSION 
l l E W  OWlMiS: D*IHBRE1U OUTFWW SUBIlERCENCE , SINGLE EVWT DAWIGE U L C U U T I O N ,  DSS.YRlTE STAGE FREQUENCY, 
DSS RULD TIUE SERIES +.T DESIRED C A D L I T I O N  INTERVAL LOSS PATE GREEN UIO hWP7 INTIITFATION 
KIN-TIC mVE. NEH rlNITE DIFFERENCE PLGORITHH 

U I W  HILLS WASH N T U R e  CONDITIONS 

100-1E= 6-HOUR MDDEL FILENW UII0061.DAT 
HODIFIED BY JEF. rnc. ran C~RFFREE wm DRAIN~GE NRSTER PUW 
IIOOIFXCA'JIONS INCLUDE: 

CWNOES TO WXTERSHED DELINATION B E m N  $320 WD S3lDL 
EXANlNITlMi OF ACRIRL PHOTOGRAPHS REYEILED ARE& HITHIR 
5320 TIIhT M T O I L L X  FLOWS THRDUGN S34OL N E M  THE SW COPXm 
OF S34OG OFF THE BL*CI( NOUNTAIN HILLS 
ADDlTfON OF NEW COMBINATION BLOCKS TO SEPARATE CCWBINATIONS 
YORE T I M  TWO HYDROGRiiPMS IN THE ORIGINILb MODEL 
~ T U R E  CONOITIONS LAND USS INTERP~TEII FRO. mum UWD use 
CAVE W E *  WITKRCOURSE W T E R  O W  BY TETRI TECH, 2001 

15 10 BASED ON: 
16 ID 
17 ID cave creek move carefree Blghray FPD Study ~lle. AVIOO-6.1~1 
I6 ID by WSCE for ilaricopa CDunty FCD 95-28 Orlglnal.  06-17-96 mcg 
19 ID Propst. 8, 
I" r n  

Revised. 
.. -- 
21 ID Andora Hlllr wash sub-ratenhed model 
22 I D  100-year, 6-hr rainfal l  with P C W  Dearsn Haoual d x % t z i b ~ t l m  
23 I0 Green 6 Lor* Rmte Methsd 
24 to IWIR - 2 
25 ID c l a r ~  vn l t  nydtoqraah 
26 I D  Mod~fled Puls, normal depth rhannel rovflnq 

6-hr ralnF.11 dlstrlbutions Per Tab le  2 4 and Flgvre 2 17 Of a s k g o  Mnual 

HEC-1 INPMl 

LIRE ID ....... 1 ....... 2 . . .  ..---- 1. ...... 5.......6.......7.......8.......9......1. 0 

PACE 1 

PAGE 2 
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800 1200 .  





Carefree Mountain Drive (#20) 



ID Number 

Carefree Drainage Master Plan 
Crossing Notes 

Source of Data: 

Location: MPEF&L hu ,u rn /p~  DR 

Protection: Yk?S - 5TANWx2-4 U/ V J I  U& M-3 

Notes: S&L-- ,A ~ i - r A q ~ 0  G I Z A O / ~ ) ~  2 LAC\) 







Curve 
Plotted Curves for Irregular Channel 

(;&bZF%S f l ~ h n w ~ r d  &,& 
Project Descnpt~on 

Worksheet Number 20 

Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Channel Deplh 

Input Data 

Options 

Current Roughness Methc>ved Lottefs Method 
Open Channel Weighting ) v d  Lottefs Method 
Closed Channel Weighbn! Horton's Method 

Attribute Minimum Maximum Increment 

Project Engfneer: ~ober t  ~ y o n s  I 
\\phoenix\pmjl162944\flowmaster\d1p-uossln fm2 CH2M Hlll FbwMasterv6 1 161401 
08/23/02 01.4239 PM @ Haestad Methods, lm 37 Bmokslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

CWPLK Pbw~pfiwu b i ~  
Project Descnptlon 

Worksheet Number 20 
Flow Element Irregular Cham 
Method Mann~ng's Forr 

Solve For Channel Depth 

lnDut Data 

Slope 010000 Wfl 

- - -  - 

Options 

Current Roughness Methc)ved Lotteh Method 
Open Channel Weighbng )ved Lottefs Method 
Closed Channel Weightint Horton's Method 

Attribute Minimum Maximum lncremenl 
~- 

Discharge (cfs) 0.00 3.000.00 100.00 

Worksheet: Number 20 

8.0 ............................. , ............................ Velocity vs Discharge , ............. I.........._--- 

.-.......... ., 

............. , 

- - - - - - - - - - . 
I 

_.___.______J 
I 
t 
I 
I 

- - - - - - - - - - - - -8 

I 

............ I 

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 
Discharge 

(CfS) 

Project Englnwr: Robert Lyons 
\\phoenlx\pmj\162944\flo~masle~lp-cmssings.fm2 CH2M Hill FlowMaster w3.l [614o] 
08/23/02 01:42:53 W 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 





t ID: Culvert #I 



RUN DATE 27NOYO2 TIHE 08:53:50 ' 

U . S .  M CmPS OF ENGINEERS * 
RPDRO-IC ENGINBERING CENTER 

609 SECOND STR6ET 
D W 1 5 .  CALIFCXNI& 95616 

X X X M X  XXXX X um X 
x X X  X x 
x X X  X X X 
X X  X X U O ( U  XXXXX XYX 

............................................. 
TllE DEPIUITION OF -ma- ON MURD W 1 9  C&ED WITH NEVTSIMIS DATED 2 8  SBP 8 1 .  m I S  I S  TNE FORTRAM77 VBRIilDN 
NEW OOTIMIS: LUHBRWLR DuTIZOY SVWEEGENC6 , SINGLE E W T  D M O E  CAXVUTION, DSS:YRITE ST- FRBQUWY,  
D 4 S : W  TI= SERIES 1T DESIRED CALCULITIMI IHTBIIVPiL r(LIF.-mP.nU ran m IMnr .Ta l r rou  

LINE 

ID 100 lEllR ANM.1915 24-HWR STOM 
ID SCS TYPE 11 DISTRIBUTION 
ID m o  lutm rars arm =rum ~ 7 x 4  

XX VC8 
M SUB-BbSIN 8 ,  U N N M D  WlSB CE)PPBAL 
M T W  FOLLWTNG PAPAMETBE NWX PRDYlOEO PMI TR15 W I N  
M ir 1.04 Kb- 0.031 3-138.0 
BA -051 

43 KK UC9 
44 M S V B N I N  9, U N N M D  WAS" C-L 
I 5  M TRE FULLWING P-TERS USRE PROYIDBD FOR THIS BASIN 
46 XU L- 0.91 Kb- 0.031 5-145.0 
47 B I  .047 
40 Id .30 -36 5.0 .Z3 36.0 
49 UC .ZOB .316 
50 08 0 5 16 30 65 77 

REC-l INPUT 
0 94 97 

PAGE 2 



STATION CP84 





Long Rifle Road Near Cave Creek Road (IEF #24) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: d F  24- 

Date of Survey: 10 \ 4 ) 0 2 

Locat~on: Kfle Fsad n-ew ~pue. heir- Poad 

Material: P d  0 Q C r o S S i w  
u 

Headwall: n 0 nG 

Notes: 







Table 
Rating Table for lrregular Channel 

Worksheet Genenc 200 foot r 
Flow Element Irregular Channel 
Method Mannmg's Formul 
Solve For Channel Depth 

Input Data 

Options 

Current Roughness Methclved Lotter's Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightins Horton's Method 

Attribute Minimum Maximum Increment 

Dischame Icfs) 0.00 1.600.00 5.00 

Pmjea Engtnser Linda Johnson 
\\phoenix\pm~\162Q44\flowmaster\carefree fm2 CHZM Hill FlowMsster v6.l I61401 
11/21/02 03:16.30 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 7 

Discharge 
(6) 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 

100.00 
105.00 
110.00 
115.00 
120.00 
125.00 
130.00 
135.00 
140.00 
145.00 
150.00 
155.00 
160.00 
165.00 

Top 
Width 

(a) 

0.00 
31.60 
40.98 
47.71 
53.15 
57.78 
61.87 
65.55 
68.92 
72.03 
74.94 
77.66 
80.24 
82.68 
85.01 
87.24 
89.38 
91.43 
93.42 
95.33 
97.18 
98.97 

100.72 
102.41 
104.06 
105.66 
107.23 
108.76 
110.25 
111.71 
113.14 
114.54 
115.91 
117.26 

Water 
Surface 

Elevation 
(fl) 

0.00 
0.26 
0.34 
0.40 
0.44 
0.48 
0.52 
0.55 
0.57 
0.60 
0.62 
0.65 
0.67 
0.69 
0.71 
0.73 
0.74 
0.76 
0.78 
0.79 
0.81 
0.82 
0.84 
0.85 
0.87 
0.88 
0.89 
0.91 
0.92 
0.93 
0.94 
0.95 
0.97 
0.98 

Flow 
Area 
(flz) 

0.0 
4.2 
7.0 
9.5 

11.8 
13.9 
16.0 
17.9 
19.8 
21.6 
23.4 
25.1 
26.8 
28.5 
30.1 
31.7 
33.3 
34.8 
36.4 
37.9 
39.4 
40.8 
42.3 
43.7 
45.1 
46.5 
47.9 
49.3 
50.6 
52.0 
53.3 
54.7 
56.0 
57.3 

Velocity 
(Ws) 

0.00 
1.20 
1.43 
1.58 
1.70 
1.80 
1.88 
1.95 
2.02 
2.08 
2.14 
2.19 
2.24 
2.28 
2.32 
2.36 
2.40 
2.44 
2.48 
2.51 
2.54 
2.57 
2.60 
2.63 
2.66 
2.69 
2.71 
2.74 
2.76 
2.79 
2.81 
2.84 
2.86 
2.88 

Wetted 
Perimeter 

(fl) 

0.00 
31.60 
40.99 
47.72 
53.15 
57.79 
61.88 
65.56 
68.93 
72.04 
74.95 
77.67 
80.25 
82.70 
85.03 
87.25 
89.39 
91.45 
93.43 
95.34 
97.19 
98.99 

100.73 
102.42 
104.07 
105.68 
107.24 
108.77 
110.27 
111.73 
113.16 
114.56 
115.93 
117.27 
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Table 

Pmjea Engineer: Linda Johnson 
FlowMaster v6.l 161401 

(203) 755-1666 Page 2 of 7 

Table for Irregular Channel 

12- 

( f l p , + ~ s ~ ~ & '  

Rating 

LEFL 
Top 

Width 
(fi) 

118.58 
119.87 
120.33 
120.69 
121.04 
121.40 
121.74 
122.09 
122.43 
122.77 
123.10 
123.43 
123.76 
124.08 
124.40 
124.72 
125.04 
125.35 
125.66 
125.96 
126.27 
126.57 
126.87 
127.17 
127.46 
127.76 
128.05 
128.33 
128.62 
128.90 
129.19 
129.47 
129.75 
130.02 
130.30 
130.57 
130.84 
131.11 
131.38 
131.64 
131.91 
132.17 
132.43 
132.69 
132.95 
133.20 
133.46 
133.71 
133.96 
134.21 
134.46 
134.71 
134.96 
135.20 

CIP x 
Wetted 

Perimeter 
(fi) 

118.59 
119.89 
120.35 
120.71 
121.06 
121.41 
121.76 
122.11 
122.45 
122.79 
123.12 
123.45 
123.78 
124.10 
124.42 
124.74 
125.06 
125.37 
125.68 
125.99 
126.29 
126.W 
126.90 
127.19 
127.49 
127.78 
128.07 
128.36 
128.65 
128.93 
129.21 
129.50 
129.77 
130.05 
130.33 
130.60 
130.87 
131.14 
131.41 
131.67 
131.94 
132.20 
132.46 
132.72 
132.98 
133.24 
133.49 
133.75 
134.00 
134.25 
134.50 
134.75 
134.99 
135.24 

b e ,  
Nsch e 

(d$ 

170.00 
175.00 
180.00 
185.00 
190.00 
195.00 
200.00 
205.00 
210.00 
215.00 
220.00 
225.00 
230.00 
235.00 
240.00 
245.00 
250.00 
255.00 
260.00 
265.00 
270.00 
275.00 
280.00 
285.00 
290.00 
295.00 
300.00 
305.00 
310.00 
315.00 
320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 
360.00 
365.00 
370.00 
375.00 
380.00 
385.00 
390.00 
395.00 
400.00 
405.00 
410.00 
415.00 
420.00 
425.00 
430.00 
435.00 

€2033 
Velocity 

(Ws) 

2.90 
2.92 
2.95 
2.98 
3.01 
3.04 
3.06 
3.09 
3.12 
3.14 
3.17 
3.19 
3.22 
3.24 
3.27 
5.29 
3.31 
3.34 
3.36 
3.38 
3.40 
3.43 
3.45 
3.47 
3.49 
3.51 
3.53 
3.55 
3.57 
3.59 
3.61 
3.63 
3.65 
3.67 
3.69 
3.71 
3.72 
3.74 
3.76 
3.78 
3.80 
3.81 
3.83 
3.85 
3.86 
3.88 
3.90 
3.91 
3.93 
3.95 
3.96 
3.98 
3.99 
4.01 

R ~ F E  
Water 

Surface 
Elevation 

(fi) 

0.99 
1.00 
1.01 
1.02 
1.03 
1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.09 
1.10 
1.11 
1.12 
1.13 
1.13 
1.14 
1.15 
1.16 
1.16 
1.17 
1.18 
1.19 
1.19 
1.20 
1.21 
1.22 
1.22 
1.23 
1.24 
1.24 
1.25 
1.26 
1.26 
1.27 
1.28 
1.28 
1.29 
1.30 
1.30 
1.31 
1.32 
1.32 
1.33 
1.34 
1.34 
1.35 
1.36 
1.36 
1.37 
1.37 
1.38 

EJmk 
Flow 
Area 
(fv 

58.6 
59.9 
61.0 
62.1 
63.1 
64.2 
65.3 
66.3 
67.4 
68.4 
69.4 
70.4 
71.4 
72.5 
73.4 
74.4 
75.4 
76.4 
77.4 
78.3 
79.3 
80.3 
81.2 
82.1 
83.1 
84.0 
84.9 
85.9 
86.8 
87.7 
88.6 
89.5 
90.4 
91.3 
92.2 
93.1 
94.0 
94.9 
95.7 
96.6 
97.5 
98.4 
99.2 

100.1 
100.9 
101.8 
102.6 
103.5 
104.3 
105.2 
106.0 
106.8 
107.7 
108.5 



Table 
Rating Table for Irregular Channel 

Roa3 

Project Engineer: Linda Johnson 
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Table 
Rating Table for Irregular Channel 
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Table 

Pmjecr Engineer: Llnda Johnson 
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L 
~ i s c h a r g  

(cfs) 

980.00 
985.00 
990.00 
995.00 

1,000.00 
1.005.00 

1.010.00 
1.015.00 
1,020.00 
1,025.00 
1,030.00 
1.035.00 
1.040.00 
1.045.00 
1.050.00 
1,055.00 
1.060.00 
1.065.00 

1.070.00 
1.075.00 
1,080.00 
1.085.00 
1,090.00 
1,095.00 
1,100.00 

1.105.00 
1,110.00 
1.115.00 

1,120.00 
1,125.00 
1,130.00 
1.135.00 
1.140.00 
1,145.00 

1,150.00 
1.155.00 

1.160.00 
1,165.00 
1,170.00 
1,175.00 
l,t80.00 

1.185.00 
1.190.00 
1.195.00 
1,200.00 

1.205.00 
1,210.00 
1.215.00 
1.220.00 
1.225.00 

1.230.00 
1,235.00 
1,240.00 

1.245.00 

8 0  
IC IFLC 

Weter 
Surface 

Elevation 
(R) 

1.92 
1.92 
1.93 

1.93 
1.94 
1.94 
1.95 
1.95 
1.95 
1.96 
1.96 
1.97 
1.97 

1.97 
1.98 
1.98 
1.99 
1.99 
1.99 
2.00 
2.00 
2.01 
2.01 

2.01 
2.02 
2.02 
2.03 
2.03 
2.03 

2.04 
2.04 
2.05 
2.05 
2.05 

2.06 
2.06 
2.06 
2.07 
2.07 

2:08 
2.08 
2.08 
2.09 
2.09 

2.09 
2.10 
2.10 

2.11 
2.11 
2.11 
2.12 
2.?2 

2.12 
2.13 

A 
I C U * ~  

Velocity 
(Ws) 

5.23 
5.24 

5.25 
5.25 
5.26 
5.27 
5.28 

5.29 
5.29 
5.30 
5.31 
5.32 
5.33 
5.34 
5.34 
5.35 
5.36 
5.37 
5.38 
5.38 
5.39 
5.40 

5.41 
5.41 
5.42 
5.43 
5.44 
5.45 
5.45 

5.46 
5.47 

5.48 
5.48 
5.49 
5.50 
5.51 
5.51 
5.52 
5.53 

5.54 
5.54 
5.55 

5.56 
5.56 
5.57 

5.58 
5.59 
5.59 
5.60 
5.61 

5.61 
5.62 
5.63 
5.64 

. # 

Noan 
Flow 
Area 
(R? 

187.4 
188.1 
188.7 
189.4 

190.1 
190.7 
191.3 
192.0 
192.6 
193.3 
193.9 
194.6 
195.2 
195.9 
196.5 
197.1 
197.8 
198.4 

199.1 
199.7 
200.3 
201.0 
201.6 

202.2 
202.9 
203.5 
204.1 
204.8 
205.4 
206.0 
206.7 
207.3 
207.9 
208.5 

209.2 
209.8 
210.4 
211.0 
211.7 

212.3 
212.9 
213.5 
214.1 
214.8 

215.4 
216.0 

216.6 
217.2 
217.8 
218.5 
219.1 

219.7 
220.3 
220.9 

n 
~ w ; r c  

Wetted 
Perimeter 

(fi) 

156.89 
157.06 
157.23 

157.39 
157.56 
157.72 
157.89 
158.05 
158.21 
158.38 
158.54 

158.70 
158.87 

159.03 
159.19 
159.35 
159.51 
159.67 
159.83 
159.99 
160.15 
160.31 
160.47 

160.63 
160.78 
160.94 
161.10 
161.26 
161.41 

161.57 
161.72 
161.88 
162.03 
162.19 
162.34 
162.50 
162.65 
162.81 

162.96 
163.11 
163.26 

163.42 
163.57 
163.72 
163.87 

164.02 
164.17 
164.32 
164.47 
164.62 

164.77 
164.92 
165.07 

165.22 

Rating 
n 
C,VLC$~Z 

Top 
Width 

(R) 

156.83 
157.00 

157.16 
157.33 
157.49 
157.66 
157.82 

157.99 
158.15 

158.31 
158.48 
158.64 
158.80 
158.96 
159.12 
159.28 
159.45 
159.61 
159.77 
159.92 
160.08 
160.24 

160.40 
160.56 
160.72 
160.87 
161.03 
161.19 
161.34 

161.50 
161.66 
161.81 
161.97 
162.12 
162.27 
162.43 
162.58 
162.74 

162.89 
163.04 

163.19 
163.35 
163.50 
163.65 

163.80 
163.95 
164.10 

164.25 
164.40 
164.55 
164.70 

164.85 
165.00 
165.15 

Table for Irregular Channel 

- ~G-m 
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1,330.00 
1,335.00 
1.340.00 
1,345.00 
1.350.00 
1.355.00 
1.360.00 
1,365.00 
1,370.00 
1,375.00 
1,380.00 
1,385.00 
1,390.00 
1,395.00 
1,400.00 
1,405.00 
1,410.00 
1,415.00 
1.420.00 
1.425.00 
1,430.00 
1,435.00 
1.440.00 
1,445.00 
1,450.00 
1,455.00 
1.460.00 
1.465.00 
1,470.00 
1,475.00 
1,480.00 
1,485.00 
1.490.00 
1,495.00 
1.500.00 
1.505.00 
1.510.00 
1.515.00 

2.19 
2.19 
2.20 
2.20 
2.20 
2.21 
2.21 
2.22 
2.22 
2.22 
2.23 
2.23 
2.23 
2.24 
2.24 
2.24 
2.25 
2.25 
2.25 
2.26 
2.26 
2.26 
2.27 
2.27 
2.27 
2.28 
2.26 
2.28 
2.29 
2.29 
2.30 
2.30 
2.30 
2.31 
2.31 
2.31 
2.32 
2.32 

5.75 
5.76 
5.77 
5.77 
5.78 
5.79 
5.79 
5.80 
5.81 
5.81 
5.82 
5.82 
5.83 
5.84 
5.84 
5.85 
5.86 
5.86 
5.87 
5.88 
5.88 
5.89 
5.88 
5.90 
5.91 
5.91 
5.92 
5.93 
5.93 
5.94 
5.94 
5.95 
5.96 
5.96 
5.97 
5.98 
5.98 
5.99 

231.2 
231.8 
232.4 
233.0 
233.6 
234.2 
234.8 
235.4 
236.0 
236.6 
237.2 
237.8 
238.4 
239.0 
239.6 
240.2 
240.7 
241.3 
241.9 
242.5 
243.1 
243.7 
244.3 
244.9 
245.5 
246.0 
246.6 
247.2 
247.8 
248.4 
249.0 
249.6 
250.1 
250.7 
251.3 
251.9 
252.5 
253.0 

167.70 
167.84 
167.98 
168.13 
168.27 
168.41 
168.55 
168.70 
168.84 
166.98 
169.12 
169.26 
169.40 
169.54 
169.68 
169.62 
169.98 
170.10 
170.24 
170.38 
170.52 
170.65 
170.79 
170.93 
171.07 
171.21 
171.34 
171.48 
171.62 
171.75 
171.89 
172.02 
172.16 
172.30 
172.43 
172.57 
172.70 
172.83 

167.62 
167.77 
167.91 
168.05 
168.19 
168.34 
168.48 
168.62 
168.76 
168.90 
189.04 
169.18 
169.32 
169.46 
169.60 
169.74 
169.88 
170.02 
170.16 
170.30 
170.44 
170.57 
170.71 
170.85 
170.99 
171.12 
171.26 
171.40 
171.53 
171.67 
171.81 
171.94 
172.08 
172.21 
172.35 
172.48 
772.62 
172.75 
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Discharg Water Velocity 
(6) 

1.520.00 
1,525.00 

1.530.00 
1.535.00 
1,540.00 
1,545.00 
1.550.00 
1.555.00 
1.560.00 
1.565.00 
1.570.00 
1.575.00 

1.580.00 
1.585.00 
1,590.00 
1.595.00 
1.600.00 

(Ws) 

5.99 
6.00 
6.01 
6.01 

6.02 
6.02 
6.03 
6.03 
6.04 
6.05 
6.05 
6.06 
6.06 
6.07 
6.06 
6.08 
6.09 

Surface 
Elevation 

(fi) 

2.32 
2.33 
2.33 
2.33 
2.34 
2.34 

2.34 
2.35 
2.35 
2.35 
2.36 

2.36 
2.36 
2.37 
2.37 
2.37 
2.38 

Flow 
Area 
(ft) 

253.6 
254.2 
254.8 
255.4 

255.9 
256.5 
257.1 
257.7 
258.2 

258.8 
259.4 
260.0 

260.5 
261.1 
261.7 
262.3 
262.6 

Wetted Top 
Perimeter 

%) 

172.97 
173.10 
173.24 
173.37 

173.50 
173.64 
173.77 
173.90 
174.04 
174.17 
174.30 
174.43 

174.56 
174.70 

174.83 
174.96 
175.09 

Width 
(fi) 

172.89 
1T3.02 
173.15 
173.29 
173.42 

173.55 
173.69 
173.82 
173.95 
174.08 
174.22 
174.35 

174.48 
174.61 
174.74 
174.87 

175.00 
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Primrose Path Near Cave Creek Road (JEF #25) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert ~ u m b e r : d  JEF 25 

Date of Survey: I 0  \ 'I ) 0 Z 

Location: Qr;~~\ror;e Q& n C ~ w e  c-r p a d  

Material: hd 0 : ~  ~ S S ~ W  
V 

Headwall: nOv\+5 

Notes: 





Table 
Rating Table for Irregular Channel 

PfiIfinU, PQ* dm& &\.K cLaL ,&g-3 
Project Descnptlon 

Worksheet Generic 200 foot b 

Flow Element Irregular Channel 
Method Manntng's Formul 
Solve For Channel Deoth 

Inout Data 
7 - -  

Slope 010000 WR 

Options 

Project Engineer: Linda Johnson 
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Current Roughness Methcmed Lottei's Method 
Open Channel Weighting )ved Lottets Method 
Closed Channel Weightin( Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 1,600.00 5.00 

Discharge 
(cis) 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 

100.00 
105.00 
110.00 
115.00 
120.00 
125.00 
130.00 
135.00 
140.00 
145.00 
150.00 
155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(fi) 

0.00 
0.26 
0.34 
0.40 
0.44 
0.48 
0.52 
0.55 
0.57 
0.60 
0.62 
0.65 
0.67 
0.69 
0.71 
0.73 
0.74 
0.76 
0.78 
0:79 
0.81 
0.82 
0.84 
0.85 
0.87 
0.88 
0.89 
0.91 
0.92 
0.93 
0.94 
0.95 
0.97 
0.98 

Velocity 
(Ws) 

0.00 
1.20 
1.43 
1.58 
1.70 
1.80 
1.88 
1.95 
2.02 
2.08 
2.14 
2.19 
2.24 
2.28 
2.32 
2.36 
2.40 
2.44 
2.48 
2.51 
2.54 
2.57 
2.M) 
2.63 
2.66 
2.69 
2.71 
2.74 
2.76 
2.79 
2.81 
2.84 
2.86 
2.88 

Flow 
Area 
(fie) 

0.0 
4.2 
7.0 
9.5 

11.8 
13.9 
16.0 
17.9 
19.8 
21.6 
23.4 
25.1 
26.8 
28.5 
30.1 
31.7 
33.3 
34.8 
36.4 
37.9 
39.4 
40.8 
42.3 
43.7 
45.1 
46.5 
47.9 
49.3 
50.6 
52.0 
53.3 
54.7 
56.0 
57.3 

Wetted 
Perimeter 

(R) 

0.00 
31.60 
40.99 
47.72 
53.15 
57.79 
61.88 
65.56 
68.93 
72.04 
74.95 
77.67 
80.25 
82.70 
85.03 
87.25 
89.39 
91.45 
93.43 
95.34 
97.19 
98.99 

100.73 
102.42 
104.07 
105.68 
107.24 
108.77 
110.27 
111.73 
113.16 
114.56 
115.93 
117.27 

Top 
Width 

(fi) 

0.00 
31.60 
40.96 
47.71 
53.15 
57.78 
61.67 
65.55 
68.92 
72.03 
74.94 
77.66 
80.24 
82.68 
85.01 
87.24 
89.38 
91.43 
93.42 
95.33 
97.18 
98.97 

100.72 
102.41 
104.06 
105.66 
107.23 
108.76 
110.25 
111.71 
113.14 
114.54 
115.91 
117.26 
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Top 
Width 

(a) 

)ischarge 
(cfs) 

Flow 
Area 
(Hz) 

Wetted 
Perimeter 

(8) 

Water 
Surfarx, 

Elevation 
(fl) 

Velocity 
(Ws) 
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Table 
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Table for Irregular Channel 

&rn Pal 
%charge 
(ds) 

440.00 
445.00 

450.00 
455.00 

460.00 
465.00 
470.00 
475.00 

480.00 
485.00 
490.00 
495.00 
500.00 
505.00 

510.00 
515.00 
520.00 
525.00 

530.00 
535.00 
540.00 
545.00 
550.00 
555.00 
560.00 

565.00 
570.00 
575.00 
580.00 
585.00 
590.00 
595.00 
600.00 
605.00 

610.00 
615.00 
620.00 

625.00 
630.00 
635.00 
640.00 

645.00 
650.00 
655.00 
660.00 

665.00 
670.00 
675.00 
680.00 
685.00 

690.00 
695.00 
700.00 
705.00 

SF 
Water 

Surface 
Elevation 

(a) 
1.39 
1.39 

1.40 
1.40 
1.41 
1.42 

1.42 
1.43 
1.43 
1.44 
1.45 
1.45 
1.46 
1.46 
1.47 
1.47 
1.48 
1.49 
1.49 
1.50 

1.50 
1.51 
1.51 

1.52 
1.52 
1.53 
1.53 
1.54 

1.55 
1.55 
1.56 
1.56 
1.57 
1.57 
1.58 
1.58 
1.59 
1.59 

1.60 
1.60 
1.61 
1.61 

1.62 
1.62 
1.63 

1.63 
1.64 
1.64 
1.65 
1.65 

1.66 
1.66 
1.67 
1.67 

P m  
Velocity 

(Ws) 

4.02 
4.04 

4.06 
4.07 
4.09 
4.10 
4.11 

4.13 
4.14 
4.16 
4.17 
4.19 
4.20 
4.21 
4.23 
4.24 
4.26 
4.27 
4.28 
4.30 
4.31 

4.32 
4.34 
4.35 
4.36 
4.37 
4.39 
4.40 
4.41 

4.43 
4.44 
4.45 
4.46 
4.47 
4.49 
4.50 
4.51 
4.52 

4.53 
4.55 
4.56 
4.57 

4.58 
4.59 
4.60 

4.62 
4.63 

4.64 
4.65 
4.66 

4.67 
4.68 
4.69 
4.70 

~jelsn 
Flow 
Area 
(n') 

109.3 
110.1 
111.0 

111.8 
112.6 
113.4 
114.2 

115.0 
115.8 

116.6 
117.4 
118.2 
119.0 
119.8 
120.6 
121.4 
122.2 
123.0 
123.7 
124.5 
125.3 
126.1 
126.8 

127.6 
128.4 
129.1 
129.9 
130.7 
131.4 
132.2 
132.9 
133.7 
134.5 

135.2 
136.0 
136.7 
137.4 
138.2 
138.9 

139.7 
140.4 
141.2 
141.9 

142.6 
143.4 
144.1 
144.6 

145.5 
146.3 
147.0 

147.7 
148.4 
149.2 
149.9 

?AM 
Wetted 

Perimeter 
(fi) 

135.48 
135.73 
135.97 
136.21 

136.45 
136.69 
136.92 
137.16 
137.39 
137.63 
137.86 
138.09 
138.32 
138.55 
138.78 

139.01 
139.23 

139.46 
139.68 
139.90 
140.13 
140.35 
140.57 
140.79 
141.01 

141.22 
141.44 
141.66 
141.87 
142.08 
142.30 
142.51 
142.72 
142.93 

143.14 
143.35 
143.56 
143.77 
143.97 

144.18 
144.36 
144.59 
144.79 

144.99 
145.20 
145.40 

145.60 
145.80 
146.00 
146.20 

146.39 
146.59 
146.79 
146.98 

Rating 

bcn4/, 
Top 

Width 
(R) 

135.45 
135.69 

135.93 
136.17 
136.41 
136.65 
136.89 

137.12 
137.36 
137.59 
137.82 
138.05 
138.28 
138.51 
136.74 
138.97 
139.19 
139.42 
139.64 
139.86 
140.08 
140.31 

140.53 
140.74 
140.96 
141.18 
141.40 

141.61 
141.83 
142.04 
142.25 
142.46 
142.68 
142.89 
143.10 
143.30 

143.51 
143.72 
143.93 
144.13 
144.34 

144.54 
144.74 
144.95 
145.15 

145.35 
145.55 
145.75 

145.95 
146.15 
146.35 
146.54 
146.74 

146.93 



\\phoenix\pmfil 62944\flowmaster\carefreeefm2 CH2M Hilt 
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Table 

P a ~ u  
Velocity 

(Ws) 

4.71 
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 
4.96 
4.97 
4.98 
4.99 
5.00 
5.01 
5.02 
5.02 
5.03 
5.04 
5.05 
5.06 
5.07 
5.08 
5.09 
5.10 
5.11 
5.12 
5.12 
5.13 
5.14 
5.15 
5.16 
5.17 
5.18 
5.19 
5.19 
5.20 
5.21 
5.22 

Discharge 
(cfs) 

710.00 
715.00 
720.00 
725.00 
730.00 
735.00 
740.00 
745.00 
750.00 
755.00 
760.00 
765.00 
770.00 
775.00 
780.00 
785.00 
790.00 
795.00 
800.00 
805.00 
810.00 
815.00 
820.00 
825.00 
830.00 
835.00 
840.00 
845.00 
850.00 
855.00 
860.00 
865.00 
870.00 
875.00 
880.00 
885.00 
890.00 
895.00 
900.00 
905.00 
910.00 
915.00 
920.00 
925.00 
930.00 
935.00 
940.00 
945.00 
950.00 
955.00 
960.00 
965.00 
970.00 
975.00 

Project Engineer: Linda JohnMn 
FlowMaster 6.1 [61401 

(203) 755-1666 Page 4 of 7 

)Prl,&~-2 
Water 

Surface 
Elevation 

(fi) 

1.68 
1.68 
1.69 
1.69 
1.70 
1.70 
1.71 
1.71 
1.72 
1.72 
1.73 
1.73 
1.74 
1.74 
?.74 
1.75 
1.75 
1.76 
1.76 
1.77 
1.77 
1.78 
1.78 
1.79 
1.79 
1.80 
1.80 
1.80 
1.81 
1.81 
1.82 
1.82 
1.83 
1.83 
1.84 
1.84 
1.84 
1.85 
1.05 
1.88 
1.86 
1.87 
1.87 
1.87 
1.88 
1.88 
1.89 
1.89 
1.90 
1.90 
1.90 
1.91 
1.91 
1.92 

Table for Irregular Channel 

&,gD 

Rating 

(%&5)~ 
Top 

Width 
(ft) 

147.13 
147.32 
147.52 
147.71 
147.90 
148.09 
148.29 
148.48 
148.67 
148.86 
149.04 
149.23 
149.42 
149.61 
149.79 
149.98 
150.16 
150.35 
150.53 
150.72 
150.90 
151.08 
151.26 
151.45 
151.63 
151.81 
151.99 
152.17 
152.35 
152.52 
152.70 
152.88 
153.06 
153.23 
153.41 
153.58 
153.76 
153.93 
154.11 
154.28 
154.45 
154.63 
154.80 
154.97 
156.14 
155.31 
155.48 
155.65 
155.82 
155.99 
156.16 
156.33 
156.50 
156.66 

,d&L 
Flow 
Area 
(rr) 

150.6 
151.3 
152.0 
152.7 
153.4 
154.1 
154.9 
155.6 
156.3 
157.0 
157.7 
158.4 
159.1 
159.8 
160.5 
161.2 
161.9 
162.6 
163.3 
163.9 
164.6 
165.3 
166.0 
166.7 
167.4 
168.1 
188.8 
169.4 
170.1 
170.8 
171.5 
172.1 
172.8 
173.5 
174.2 
174.8 
175.5 
176.2 
176.9 
177.5 
178.2 
178.9 
179.5 
180.2 
180.9 
181.5 
182.2 
182.8 
183.5 
184.2 
184.8 
186.5 
186.1 
186.8 

PA& 
Wetted 

Perimeter 
(ft) 

147.18 
147.37 
147.57 
147.76 
147.95 
148.15 
148.34 
148.53 
148.72 
148.91 
149.10 
149.29 
149.47 
149.66 
149.85 
150.03 
150.22 
150.40 
150.59 
150.77 
150.96 
151.14 
151.32 
151.50 
151.68 
151.86 
152.04 
152.22 
152.40 
152.58 
152.76 
152.94 
153.11 
153.29 
153.47 
153.64 
153.82 
153.99 
154.17 
154.34 
154.51 
154.69 
154.86 
155.03 
155.20 
155.37 
155.54 
155.71 
155.88 
156.05 
156.22 
156.39 
156.56 
156.72 
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Table 
Rating Table for Irregular Channel 

Project Engineer. Linda Johnson 
FlowMssterffi.1 [614ol 

(203) 755-1666 Page 5 of 7 

1,040.00 
1,045.00 
1.050.00 
1.055.00 
1,060.00 
1.065.00 
1,070.00 
1.075.00 
1.080.00 
1.065.00 
1.090.00 
1,095.00 
1.100.00 
1.1~5.00 
1,110.00 
1.115.00 
1,120.00 
1,125.00 
1.130.00 
1.135.00 
1,140.00 
1,145.00 
1.150.00 
1.155.00 
1.160.00 
1.165.00 
1.170.00 
1.175.00 
1,180.00 
1.185.00 
1.190.00 
1.195.00 
1,200.00 
1.205.00 
1,210.00 
1,215.00 
1,220.00 
1.225.00 
1.230.00 
1,235.00 
1.240.00 
1.245.00 

1.97 
1.97 
1.98 
1.96 
1.99 
1.99 
1.99 
2.00 
2.00 
2.01 
2.01 
2.01 
2.02 
2.02 
2.03 
2.03 
2.03 
2.04 
2.04 
2.05 
2.05 
2.05 
2.06 
2.06 
2.06 
2.07 
2.07 
2108 
2.08 
2.08 
2.09 
2.09 
2.09 
2.10 
2.10 
2.11 
2.11 
2.11 
2.12 
2.12 
2.12 
2.13 

5.33 
5.34 
5.34 
5.35 
5.36 
5.37 
5.38 
5.38 
5.39 
5.40 
5.41 
5.41 
5.42 
5.43 
5.44 
5.45 
5.45 
5.46 
5.47 
5.48 
5.48 
5.49 
5.50 
5.51 
5.51 
5.52 
5.53 
5.54 
5.54 
5.55 
5.56 
5.56 
5.57 
5.58 
5.59 
5.59 
5.60 
5.61 
5.61 
5.62 
5.63 
5.64 

195.2 
195.9 
196.5 
197.1 
197.8 
198.4 
199.1 
199.7 
200.3 
201.0 
201.6 
202.2 
202.9 
203.5 
204.1 
204.8 
205.4 
206.0 
206.7 
207.3 
207.9 
208.5 
209.2 
209.6 
210.4 
211.0 
211.7 
212.3 
212.9 
213.5 
214.1 
214.8 
215.4 
216.0 
216.6 
217.2 
217.8 
218.5 
219.1 
219.7 
220.3 
220.9 

158.87 
159.03 
159.19 
159.35 
159.51 
159.67 
159.83 
159.99 
160.15 
160.31 
160.47 
160.63 
160.78 
160.94 
161.10 
161.26 
161.41 
161.57 
161.72 
181.88 
162.03 
162.19 
162.34 
162.50 
162.65 
162.81 
162.96 
163.11 
163.26 
163.42 
163.57 
163.72 
163.87 
164.02 
164.17 
164.32 
164.47 
164.62 
164.77 
164.92 
165.07 
165.22 

158.80 
156.96 
159.12 
159.26 
159.45 
159.61 
159.77 
159.92 
160.08 
160.24 
160.40 
160.56 
160.72 
160.87 
161.03 
161.19 
161.34 
161.50 
161.66 
161.81 
161.97 
162.12 
162.27 
162.43 
162.58 
162.74 
162.89 
163.04 
163.19 
163.35 
163.50 
163.65 
163.60 
163.95 
164.10 
164.25 
164.40 
164.55 
164.70 
164.85 
165.00 
165.15 
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Rating Table for lrreoular Channel 
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Table 
Rating Table for Irregular Channel 

PkiYhos~ PAT- 
Discharge 

(cfs) 

1.520.00 

1.525.00 
1,530.00 
1.535.00 
1,540.00 
1.545.00 
1.550.00 
1,555.00 

1.560.00 
1.565.00 
1,570.00 
1,575.00 
1,580.00 
1.585.00 
1.590.00 
1,595.00 
1.600.00 

deck CILL'X~~ c?uQU 
Flow 
Area 
(fix) 

253.6 
254.2 

254.8 
255.4 
255.9 
258.5 
257.1 
257.7 
258.2 

258.8 
259.4 

260.0 
260.5 
261.1 
261.7 
262.3 
262.8 

Water 
Surface 

Elevation 
(fi) 

2.32 
2.33 

2.33 
2.33 

2.34 
2.34 
2.34 
2.35 
2.35 
2.35 
2.36 
2.36 
2.36 
2.37 
2.37 
2.37 
2.38 

Velocity 
(Ws) 

5.99 
6.00 
6.01 
6.01 
6.02 
6.02 
6.03 

6.03 
6.04 
6.05 
6.05 
6.06 
6.06 
6.07 
6.08 
6.08 
6.09 

Wetted 
Perimeter 

(fl) 

172.97 

173.10 
173.24 
173.37 
173.50 
173.64 

173.77 
173.90 
174.04 
174.17 
174.30 
174.43 
174.56 
174.70 
174.83 
174.96 
175.09 

Top 
Width 

(fl) 

172.89 
173.02 

173.15 
173.29 
173.42 
173.55 
173.69 

173.82 
173.95 
174.08 
174.22 
174.35 

174.48 
174.61 
174.74 
174.87 
175.00 



n o O D  HYWOGW~PH PACKAGE IHEC-I, . 
JUW 1 9 9 8  

VERSION 'I 1 

RUN DATE 2lNOV02 T I W  08.19:21 + 

* U 5.  RRIPI CORPS OF ENOIWEBRS . 
' HYDROLCGIC ENCIINEIEPIRING CENTER . 

609 SECOND STREET 

X X XXXMXX XXXKX X 
x X P  X X U 
X X X  X Y 

XX*XX*L US x x m x  X 
X X I  x X 
X X X  X I X 
X x XXUXXX XXXXK X U  

THIS P R O G W  REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOWN AS HECl IJI. 731,  REClGS, HEClDB. SXD HEClKq 

THE DEFINITIONS OF VIRIABLES -RTIW- RNO -RTIOR- HIVE C W E D  IRO. THOSE USED WITH THE ,973-STYLE TNPDT STROCNRB. 
THE DEFINITION Or -MSKK- ON M-CARD HkS C W E D  WITH REVIJIOUS DATED 2 8  BEP 8 1  ThIS IS THE FORTW77 YERSIMl 
NEW OPTIORS DN4BREP.X OUTCLMI SUBrnRGENCE . SINGLE EVENT D M C E  CALCULATION, DJJ URITE STAGE FREQVENCY, 
DSS'REILI) TIME SERIES AT DESIWD CALNLITIOW INTERVAL LOSS RATE GREEN )iND 1LHPT INFILTRATION 
KINEK3TIC HAVE: N6W FINITS OIPPERE1(CE AX(iORITHH 

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

1 I0 NmRE CONOITIONS WXOROLOGY FOR mAWReE -A DRIINAGE MUTER PUVl 
2 1 D  

-7. 
01 JE FOLLERlHYDRDliPGP t GEM(ORPHaLOOY. INC.. DEC. 2 0 6 1  

A" 

4 ID FUTURE CONDITIOUS W D  USE BASED ON ULYE CREEK WATERCOURSE MASTER FLAW 
5 I D  H Y W W Y  BY TETRA TECH. 2 0 0 0  
B 1 0  
7 10 BASE MOOEL -ED ON 
8 I D  
9 1D FLWDPLAIN DELINEATION STUDY OP WWRA HILLS L G I L L W A Y  WA3XES 

10 10 FCO 99-14 
11 I5 BY JE NLLERIHPOROLffir E GEOPDRPHOLODI, INC. 
1 2  I D  FOR TBE n o o D  CONTROL DISTRICT OF m I C O W L  COUNTY 
1 3  ID REVISED MRRCH ZOOE FILENIUIE. GWH224R.WT 
1 4  ....+.tff.f..~+.+...t+..~.....~...~...<.~+.+.e...~..++~............. 
I S  I D  1 0 0  YEAR ANALYSIS 2I-HOUR S T W  USING JD RECOROS 
1 6  I D  LlCUHPP USED FOR UNIT RYDROGRAPHS .. 17 I@ +.~++"+.&f+ft+++~.r......++~.~..++*~~..~*~*~,.e+*..+*-v........, 

18 I D  
19 I 0  ODH WCUHPZ GALLOWIY WA5H FLWDPLAIN DELINEI\TION STUDY, FSD NO. 99-18 
2 0  I D  
2 1  I D  uerch 2 0 0 2  rev~s~oas ta vr igxn.1  ~ e c .  1 3 9 9  m o d e l  include 
2 2  I D  
23 rl) HC BLOCK ADDED FOR CRARSVIIQ H ~ S H  (CP 29511 
P4 ID 
2 5  I 0  SUBBASIN GYW1-3 NRTHER SUBDIVIDED ALONG GffiLM(AY WISH PEL. CONMWTS 
2 6  I 0  I N  LETTER DATED Fen. 8, 2 0 0 2  
2 7  19 
2 8  I D  '*. ADDITIONAL C m I N I I T I O N  ADDED 10-17-02 TO PROVIDE TMffi  I N  
29  ID B.T.. .I..... ... 
?" ," NORTH G I ) L W A Y  WWE FOR CKZM CAREFXE= MP 
+" ." 
3 1  I D  mu m K P 2  C a r e f r e a  A r e e  Dialnage nester Plan, GallDWOY Wa=n Future condition 

+ O I h G W  
32 11 5 010EC99 0 0 0 5  4 0 0  
33 I0 5 2 
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STATION CWW1_S 



Los Reales Drive at Gated Community (#27) 



ID Number: 

Carefree Drainage Master Plan 
Crossing Notes 

Source of Data: 

Location: /2-5 Dl2 ,.  AT^ c b f l k ( - ~ t ~ l  7 Y 

Material: 4 -  / o ' Y ~  ' ILL5 

Protection: ~I.'K - Stl) J/ M/\1G GJA- tt;S 

Notes F(&O - JuiWPf r S f  /JZr.&= EEJG/PIGF.IZIAIG 
, 4 $ 1  GwD/tJ i- N O  PFAltJkGE 1wh) 





Curve 
Plotted Curves for Irregular Channel 

Project Descriptbon 

I Worksheet Number 27 
Flow Element irregular Chant 
Method Manning's Fon 
Solve For Channel DeOth 

Input Data 

Slope 010000 WR 

Current Roughness Methoved Lotteh Method 
Open Channel Weighting >ved Lotter's Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cis) 0.00 3.000.00 100.00 

Project Engineer: Robart Lyons 
\\phoenix\pmfil62944\flo~master\dipcmssings.fm2 CH2M Hill FlawMaster vi3.l 161401 
08/23/02 01 45 25 PM O Haestad Methods. lnc. 37 BmOkdde Road Waterbury. CT 06708 USA (203) 755-1566 Page I of I 



Curve 
Plotted Curves for Irreaular Channel .. 

Lo5 Ce-5 A-i Gmo hN-, 
Proiect Descriotion + 
Worksheet Number 27 
Flow Element Irregular Cham 
Method Manning's Fon 

Solve For Channel Depth 

Input Data 

Current Roughness Methc~ved Lottel's Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weighttn! Horton's Method 

Attribute Minimum Maximum Increment 

Dischame (ck) 0 00 3.000.00 100.00 

Worksheet: Number 27 

_ _ _ _ _  

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 
Discharge 

(ck) 

Project Engineer: Robert Lyons 
\ \ p h o e n l x \ p m f i l 6 2 9 4 4 \ R O w r n a s i ~ 2  CHZM Hill FlowMaster 6 . 1  (61401 
08/23/02 01:45:40 PM Q Haestad Methods. Inc 37 Bmokside Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 1 







* FLWO HPDROEIUPH PAUUGE (HEC-11 * 
JUN 1998  

VERSION 4.1 

' RUN DATE 2lNOV02 T1WZ 08:53:50 ' ......................................... 

....................................... 
* U.S. W CORPS OL1 ENGINEERS * 
+ HYOROUIGIC ERGINBERING CEHTER . 

609  SECWD STREET 
DAVIS. CALIFORNIA 95616 

I9161 756-1104 

X X X X a U X X  XXXXX X 
X X X  X X XX 
X X Y  X X 
XX- un x XE(XX X 
X X X  X X 
X X X  X X X 
X X Y)OOUXX U U X X  XXX 

THIS PKOWUW RXPULCES ALL PREYlOUS VERSIORS QF HEC-I KNOW I S  HECl [JAN 731. HECIGS, HEClOB, AN0 HEClW. 

THE DBFlNITIMlS OF VARIUILES -RTIW- AND -RTIOR- HkVE CllWQD ERW THOSE OJED WITH TllE 1 9 7 3 - S T W  I N P W  STRWRIRE. 
THE OEFINITIOR OF -IUISKK- MI rW-URD W 1 S  U U m E D  WITH REVISIONS DAWD 28 SEP 81.  THIS I S  THE EOBTRUIl7 YERSIOII 
W 6 X  OETIOIIS; DRKEReAK O V T m  SUBMraGENCB , SIWGLE EVEW OIHICe CAWUUTIOW. 0SS:RRITB STAGE PREQW1CY. 
DSS:R61D TI= SERIBS AT DESIRED D U L L I O N  INTERVAL Y i S S  RIITE:GRESN AND W P T  IHFILTRIITIW 
KINEMATIC WVE: NEW FINITE DIFFERBNCE M m R I T W  

LINE 

1 
2 
1 
I 
5 
6 
7 
8 
9 

I D  UREEREE DRAINAGE HASTUl PLW 
I D  ECD 2000C037 
I D  BI CHZW BILL 
I D  FOR TF.3 ELCOD CONTROL DISTRICT OE lURICOP.3 CWNTY 
I 0  S U N M Y  2002 
I... ".*t.l.....t.+....+.*........*.*........*..........,*.....~*+.. 

ID 1 0 0  XEAB W L Y S I S  24-HWR S T W  
ID SCS TYPE I I  DISTRlBUTlON 
ID GREEN WD ~ P T  LOSS BATE ml~00. m 1 ~ - 2  
ID CWLRK UNIT 8roncGW.PH. NWMIL DEPTH CHWINGL ROUTING ............ ".'.'...'"'.......*....*..*....~.......~.................. 
ID DEPTH-AREA REWCl FIIWRS BASED ON TllsLS I 1. O r  XDItC HUrU 
ID PC RECORDS WE 24-ROUR SCS TYPE 11 PAINE&LL DISTRIBUTIW 
ID PRELIMINARY 

34 K b  UCB 
35  XH SUB--IN 8,  URNMCO WMH 
3 6  KLI THE FOLLOYlffi P W T E R S  WERE PROVIDED FOR THIS =IN 
3 7  KU L- 1.01 Xb- 0 . 0 3 1  S-138.0 
38 BA .054 
3 9  IG . 30  36 4.9 . 2 6  36 0 
1 0  UC 2 2 5  384  
41 O I  0 5 1 6  3 0  6 5  1 7  84 
42  UA 1 0 0  

4 3  KK IlC9 
44 N( SI(B~VLSIN 9, ww.8 C ~ H ~ R I L  
4 5  RH TWi WLUIWING PUUI(EI'WS WERE PROYIDSD FOR THIS W I N  
46  i- 0 . 9 1  Kb- 0.031 5-145.0 
47 B 1  .O47 
48 LG .30 . 36  5.0 .23 3 6  0 
1 9  UC .208 .316 
SO "I 0 5 1 6  3 0  6 5  77 

HEc-1 *#PUT 



STATION CP84 

(0 )  OUTFLOW 
0. 400. 800. 1200. 1600. 2000. 2400. 2800. 

PER 





Hum Road Near Cave Creek Road (TEF #29) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: dcF 2q 

D a t e o f S ~ ~ e y :  ~ O ~ I Q \ O Z ~  

Location: 

Material: A ~ p ' d +  f L c d  , rkpvap ~ l -  dodo- 

Headwall: Ab~e - 0:~ ~ S S ~ W  
V 

Notes: We\\ ~r\&'neof dip 







Table 
Rating Table for Irregular Channel 

/ U~ Nwn &,s&s,cr~ f l ~ ~  
Proled Descripi~on 

Worksheet Genenc 400 foot r 
Flow Element Irregular Channel 

Method Marmmg's Formul 
Solve For Channd Depth 

lnDut Data 

Options 

Current Roughness Methcwed Lottefs Method 
Open Channel Weighting ~ved Lottefs Method 
Closed Channel Weightin( Horton's Method 

Attn'bute Mintrnum Maximum Increment 

Discharge (ds) 0.00 1.200.00 5.00 

\\phoenix\profil62944\flowrnasl~r\carefree fm2 CHZM Hill 
11/21/02 0356.13 PM O Haestad Methods. inc. 37 Bmokslde Road Waterbury. CT 06706 USA 

Projecl Engineer: Linda Johnson 
FlowMaster v6.1 [61401 
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Table 
Rating Table for Irregular Channel 

D 
Velocity 
(fw I Flow Wetted Top 

Area Perimeter Width 
(R) (R) PI 

63.0 141.94 141.93 
64.3 143.49 143.48 
65.7 145.02 145.01 
67.1 146.52 146.50 
66.4 147.99 147.98 
69.8 149.44 149.42 
71.1 150.86 150.85 
72.4 152.27 152.25 
73.8 153.65 153.64 
75.1 155.01 155.00 
76.4 156.35 156.34 
77.7 157.67 157.66 
79.0 158.98 158.97 
60.2 160.07 160.05 
61.3 160.33 160.32 
82.4 160.60 160.59 
63.4 160.86 160.85 
84.5 161.13 161.11 
85.5 161.39 161.37 
86.5 161.64 161.63 
87.6 161.90 161.86 
88.6 162.15 162.14 
89.6 162.40 162.39 
90.6 162.65 162.64 
91.6 162.90 162.88 
92.6 163.15 163.13 
93.6 163.39 163.37 
94.6 163.63 163.62 
95.6 163.87 163.86 
96.6 164.11 164.10 
97.6 164.35 164.33 
98.5 164.59 164.57 
99.5 164.82 164.80 

100.5 165.05 165.03 
101.4 165.28 165.27 
102.4 165.51 165.49 
103.3 185.74 165.72 
104.2 165.97 165.95 

\\phoenW\pm~\l62944\Rowmaste~refrea frn2 CH2M Hill 
11/21/02 03'56.13 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Pmjed Engineer. Linda Johnson 
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Table 

~~ 
Discharge 

(cfs) 

440.00 
445.00 
450.00 
455.00 
460.00 
465.00 

470.00 
475.00 
480.00 
485.00 
490.00 
495.00 
500.00 
505.00 
510.00 
51L00 
520.00 

525.00 
530.00 
535.00 
540.00 
546.00 
550.00 
555.00 
560.00 
565.00 
570.00 
575.00 

580.00 
585.00 
590.00 
595.00 
600.00 
605.00 
610.00 
615.00 
620.00 

625.00 
630.00 
635.00 
640.00 

645.00 
650.00 
655.00 

960.00 
665.00 
670.00 
675.00 

680.00 
685.00 
690.00 
695.00 
700.00 
705.00 

&D 
Water 

Surface 
Elevation 

(n) 

1.24 
1.25 
1.25 
1.26 

1.26 
1.27 
1.27 
1.28 
1.28 
1.29 
1.29 
1.30 

1.30 
1.31 
1.31 
1.31 
1.32 

1.32 
1.33 
1.33 
1.34 
1.34 
1.35 
1.35 
1.36 

1.36 
1.37 

1.37 
1.38 
1.38 
1.38 
1.39 
1.39 

1.40 
1.40 
1.41 
1.41 
1.42 
1,42 

1.43 
1.43 
1.43 
1.44 
1.44 

1.45 
1.45 
1.46 
1.46 

1.46 
1.47 
1.47 
1.48 

1.48 
1.49 

Table for Irregular Channel 

,vm 
Velm'ty 

(ffls) 

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 
2.92 
3.93 
3.94 
3.96 
3.97 
3.98 

3.99 
4.01 
4.02 
4.03 
4.04 

4.06 
4.07 
4.08 
4.09 
4.11 
4.12 
4.13 
4.14 
4.15 
4.16 
4.18 

4.19 
4.20 
4.21 

4.22 
4.23 
4.24 

4.26 
4.27 
4.28 
4.29 

4.30 
4.31 
4.32 
4.33 
4.34 

&& 
Flow 
Area 
(nZ) 

119.6 

120.5 
121.4 
122.2 
123.1 
123.9 
124.8 

125.7 
126.5 
127.4 
128.2 
129.0 
129.9 
130.7 
131.5 
132.4 
133.2 

134.0 
134.9 
135.7 
136.5 
137.3 
138.1 
138.9 
139.8 

140.6 
141.4 
142.2 
143.0 
143.8 
144.6 
145.4 
146.1 

146.9 
147.7 
148.5 
149.3 
150.1 
150.9 

151.6 
152.4 
153.2 

154.0 
154.7 

155.5 
156.3 
157.0 

157.8 
158.5 
159.3 

160.1 
160.8 
161.6 
162.3 

&ZIL 
Wetted 

Perimeter 
(ft) 

169.64 
169.84 
170.05 
170.25 

170.46 
170.66 
170.86 
171.06 
171.26 
171.46 
171.65 
171.85 
172.05 
172.24 
172.43 
172.63 
172.82 

173.01 
173.20 
173.39 
173.58 
173.77 
173.96 

174.14 
174.33 
174.51 
174.70 
174.88 
175.07 
175.25 
175.43 

175.61 
175.79 

175.97 
176.15 
176.33 
176.51 
176.68 

178.86 
177.04 
177.21 

177.39 
177.56 
177.74 
177.91 

178.08 
178.25 
178.42 
178.59 

178.77 
178.93 
179.10 
179.27 
179.44 

Rating 

&,Q 
Top 

Width 
( 1 )  

169.61 
169.82 
170.02 
170.23 
170.43 

170.63 
170.83 
171.03 
171.23 
171.43 
171.63 
171.82 

172.02 
172.21 
772.41 
172.60 
172.79 

172.98 
173.17 
173.36 
173.55 
173.74 
173.93 

174.11 
174.30 
174.48 
174.67 
174.85 
175.03 

175.22 
175.40 
175.58 
175.76 
175.94 
176.12 
176.30 
176.47 
176.65 

176.83 
177.00 
177.18 

177.35 
177.53 
177.70 

177.87 
178.05 
178.22 
178.39 

178.56 
178.73 
178.90 
179.07 

179.24 
179.40 



Table 
Rating Table for Irregular Channel 

Elevation 

Pmjea Engineer: Linda Johnson 
FlowMaster "6.1 [ti1401 

(203) 755-1 666 Page 4 of 5 

715.00 
720.00 
725.00 
730.00 
735.00 
740.00 
745.00 

750.00 
755.00 

760.00 
765.00 
770.00 
775.00 
780.00 
785.00 
790.00 
795.00 
800.00 
805.00 
810.00 
815.00 

820.00 
825.00 
830.00 
835.00 
840.00 
845.00 
850.00 
855.00 
860.00 
865.00 
870.00 

875.00 
880.00 
885.00 
890.00 
895.00 

900.00 
905.00 
910.00 
915.00 
920.00 

925.00 
930.00 
935.00 

940.00 
945.00 
950.00 

955.00 
960.00 
965.00 
970.00 
975.00 

11121102 03:56:13 PM Q Haestad Methods, Inc. 37 Bmokside Road Waterbury. CT 06708 USA 

1.49 
1.50 
1.50 
1.51 
1.51 
1.51 
1.52 
1.52 
1.53 
1.53 

1.53 
1.54 
1.54 
1.55 
1.55 
1.55 
1.56 
1.56 
1.57 
1.57 
1.57 

1.58 
1.58 
1.59 
1.59 
1.59 

1.60 
1.60 
1.61 
1.61 

1.61 
1.62 
1.62 
1.62 
1.63 
1.63 
1.64 

1.64 
1.64 
1.65 
1.65 

1.65 
1.66 
1.66 
1.67 

1.67 
1.67 
1.68 

1.68 
1.68 
1.69 
1.69 
1.69 

4.36 
4.38 
4.39 

4.40 
4.41 

4.42 
4.43 
4.44 
4.45 
4.46 
4.47 
4.48 
4.49 
4.50 
4.51 
4.52 

4.53 
4.54 
4.55 
4.56 
4 .57.  
4.58 
4.59 
4.60 

4.60 
4.61 
4.62 
4.63 
4.64 
4.65 
4.66 
4.67 

4.68 
4.69 
4.70 

4.71 
4.72 
4.72 
4.73 
4.74 

4.75 
4.76 

4.77 
4.78 
4.79 
4.80 
4.80 

4.81 
4.82 

4.83 
4.84 
4.85 
4.86 

\\phoenix\pmj\l62944\flowrnaste~CBre~e.~2 

163.8 
164.6 
165.3 
166.1 
166.8 
167.5 

168.3 
169.0 

169.8 
170.5 

171.2 
172.0 
172.7 
173.4 
174.1 
174.9 
175.6 
176.3 
177.0 
177.8 
178.5 

179.2 
179.9 
160.6 
181.3 
182.1 

182.8 
183.5 
184.2 
184.9 
185.6 
186.3 
167.0 
187.7 
188.4 

189.1 
189.8 
190.5 
191.2 
191.9 
192.6 

193.3 
194.0 

194.7 
195.3 
196.0 
196.7 

197.4 
198.1 
198.8 
199.5 

200.1 
200.8 

179.77 
179.94 
180.11 
180.27 
180.44 

180.60 
180.77 
180.93 
181.09 
181.25 
181.42 
181.58 
161.74 
181.90 
162.06 
182.22 

182.38 
182.54 
182.70 
182.85 
183.01 

183.17 
183.32 
183.46 
183.64 
183.79 
183.95 
184.10 
184.26 
184.41 
184.56 

184.72 
184.87 
185.02 
185.17 
185.32 
185.47 

185.62 
185.77 
185.92 
186.07 
186.22 

186.37 
186.52 
186.67 

186.82 
186.96 
167.11 

187.26 
187.40 
187.55 
187.69 

167.84 

179.74 
179.90 
180.07 
180.23 

180.40 
180.56 
180.73 
180.89 
181.05 
181.22 
181.38 

181.54 
181.70 
181.86 
182.02 
182.18 

182.34 
182.50 
182.66 
182.81 
182.97 

183.13 
183.28 
183.44 
183.59 
183.75 

183.90 
184.06 
184.21 
184.37 
184.52 
184.67 
184.82 
184.98 
185.13 
185.28 

165.43 
185.58 
185.73 
185.88 

186.03 
186.18 
186.33 
186.47 

186.62 
186.77 
186.92 

187.06 
187.21 
187.36 
187.50 

187.65 
187.79 

CHZM Hill 
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Rating Table for Irregular Channel 

Project Engtneer Linda Johnson 
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- 
Hkw %-a /Venn CYLEEL 

Discharge 
(cfs) 

Water 
Surface 

Elevation 
(R) 

Veloc~ty 
(Ws) 

Flow 
Area 
(fix) 

Welted 
Perimeter 

(fl) 

Top 
Wldih 

(fl) 



PLCSO HYDRffiRIPH PaCMGE IHEC-I1 . 
JUN 1998 

VERSION 4 1 
* 

BUN DATE 27NWO2 TI= 08.49 21 ......................................... 

* U 5 .  lRMY CMlPJ OF ENOIIIEERS . 
H Y D ~ O ~ G I C  EUGIMEERINO CENTER 

609 SECOND STREET 
DLVIS, CRLIFORHIA 95616 

(9161 156-1104 

X X XXXXXXX YXYXX X 
X X X  X X XX 
X X X  X X 
XXXX*(X XXXX X XXXYY X 
X X X  X X 
X X X  X X X 
X X XXXXXXX YXYXX XXX 

THIS PROGRW REPLACES ALL PR E V I W S  VERSIONS OF HEC-1 KNOWN AS HECl (JW 131, HECIGS. HSClDB, AN0 HECliUl  

WLC-1 INPUT PIGE 1 

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

ID ~ T U S  coNorTInNs HroRoLffir FOR C ~ F R E E  NIV( OMINAGE MASTE~ P ~ N  
I D  81 J E  NLLERIHYDRDLOGY i GEWRPHOLOGY, ILlC , DEC Z O O 1  
ID 
ID N r U R E  CONDITIONS WiD USE BISED ON CAVE CREEK WATWICWRSE WSTER PLIU* 
ID HYDROLCGY BY T E T M  TECH, 2000. 
7" 

ID BASE WOOEL BhSED ON. 
ID 
10 FLajDPlAIN DELINUTIOW STOW OF WaJR.3 HILLS L GALLMAY HASHES 
ID F C O  99-14 
ID BY JE FVLLERIHYDROLDGT 6 GEOHORPHOLOGY. IRC 
1 D  FOR THE FLOOD CONTReL DlSTRlCT OF PUIRICOFA COUNTY 
ID REVISED W C H  2002 F I L E N W  GUH12tR VAT 
ID .................................................................. 
ID 100 YEAR P.NILYSIS 2I-HOUR STOM USING JD RECORDS 
ID NCUHP2 USEL) FOR UNIT BI(DROGIUPHS ............... ".....*.............................................. 
7 -  
A" 

ID D M  MCUHPZ GALLOWRY WASH FLOODPLIIli DELIN%ATlON SNOY, TCD NO. 37-14 
ID 
10  Mrch 2002 revlslOna to orlglnal Dec. 1999 model lnciude. 
I D  
ID HC BLOCK ADDED FOR GMPEVINE WABH (CP 295111 
ID 
ID SUBBAS1R -1-3 NRTHER 5WDIYIDED ALMIG GliLLOWAY WAS" PER FSHA COWPIENTS 
ID IN LETTER DATED EEB. 8, 2002 
ID 
I0 "' 1DDITIOMAL COHBINATlMI ADDED 10-17-02 TO PROYlDE TOT% FLMI IN 
I D  NORTH U G O W A X  NXSH BY THL FOR CR2H HILL M R  C I R B M E  OHP "' 
T" -- 

ID om WCUHP~ carefr~e lirea mainage nasrer man. &llaray wash ~ u t v r e  condition 
.DIM.RW 
IT 5 01DECP9 0005 400 
I0 5 2 
IN 15 
JD 3.50 0.01 
PC .DO0 .008 , 016  .025 -033 -0.1 .050 .058 -066 -0711 
PC .087 .099 .LIE -138 .216 ,377 .834 , 911  ,931 .95Q 
PC .962 .972 .983 -991 1.000 
JD 3.18 0.50 
JD 3.43 2.80 
PC .000 .009 .016 -025 .034 .042 5 ,059 .067 ,916 
ec .om -100 .IZO .16s 2 5 2  . ISI  .694 .8%7 -900 -938 
PC ,950 -963 .975 .P88 1.000 
30 3.23 16.0 

. D M  ..... Updared ..". 
HEC-1 INPUT 

D ....... 7 r... ... .L. ..lo 





Scopa Trail North of Cave Creek Road (TEF #31\ 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: JET= 31 
FLNO fLP/IJ D Zt/)rEAriord STUDY 06 N O o w  HILL> c / t w d / t  Y 

Source of Data: I J ~ H E J  , Tul.lC zcol. ?Ct;un,,wApy 

Location: SCW'A Tnfil- PJOJLTFI OF WUL L W F K  IW 

Material: i'h'~ blf' C ~ S S C ~ ~  

Protection: 

Notes: 









Worksheet 
Worksheet for Irregular Channel 

sw,-rmLL dm 6 f, Ce.,, I& 9 
Project Description 

Worksheet JEF-31 
Flow Element Irregular Cham 
Method Manning's Forr 

Solve For Channel Deoth 

Input Data 

Slope 018000 WR 
Discharg, ,432.00 d s  

Ootions 

Current Roughness Methcwed Loltefs Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiet 0.032 
Water Surface Elev 2.311.25 fl 
Elevation Range 19.10 to 2.315.70 
Flow Area 170.1 ftz 

Wetted Perimeter 108.31 fl 
Top Width 108.13 fl 
Actual Depth 2.15 fl 
Critical Elevation 2.31 1.46 fl 
Cinical Slope 0.012499 WR 
Velocity 8.42 Ws 
Velocily Head 1.10 R 
Specific Energy 2.312.35 fl 
Froude Number 1.18 
Flow T v ~ e  Su~ercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: Linda Johnson 
\\phoenlx\p~\l62944\flowmaster\~~refree fm2 CHZM HI11 FlowMastervG.1 [614oj 
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Table 
Rating Table for Irregular Channel 

IL)R S.I. dm N ~C'C & 
~ r o l e h  Descnptlon 

Worksheet JEF-31 

Flow Element Irregular Chant 

Method Manning's Fon 
Solve For Channel De~th 

Input Data 

Slope 018000 Wfl 

Options 

Current Roughness Methcrfed Lotter's Method 
Open Channel Weighting lved Lottefs Method 
Closed Channel Weightin( Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 1.500.00 5.00 

Elevation 

Project Engineer: Linda Johnson 
\\phoenix\pmj\l62944\RowmasteA~retiee.fm2 CHZM ~ill FlawMaster 6 . 1  [61401 
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Table 
Ratina Table for lrreaular Channel 

11schargj Water 1 Velocity 1 Flow 1 W?Hed rl Top I 
113s) Surface (Ws) Area Perlmete Width 

\\phoenix\proj\l62944\flowmastw\carehee.fm2 CH2M Hill 
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PropC1 Engineer: Linda Johnscm 
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Table 
Ratina Table for Irregular Channel 

Elevation 
(fit 

\\phoenix\p~\162944Wowmastefi~refreeefm2 CIUM Hill 
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Table 
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Table for Irregular Channel Rating 

6 
Top 

Width 
(R) 

94.43 
94.54 
94.65 
94.77 
94.88 

94.99 
95.10 
95.21 
95.32 
95.44 
95.55 
95.66 
95.77 
95.87 
05.98 
96.09 
96.20 

96.31 
96.42 
96.52 
96.63 
96.74 
96.84 
96.95 
97.06 

97.16 
97.27 
97.37 
97.48 
97.58 
97.69 
97.79 
97.89 

98.00 
98.10 
98.20 
98.30 
98.41 

98.51 
98.61 
98.71 
98.81 

98.91 
99.01 
99.11 

99.21 
99.31 
99.41 
99.51 

99.61 
99.71 
99.81 
99.91 

100.01 

Discharge 
(cfs) 

1 710.00 1 715.00 
720.00 

735.00 

745.00 

760.00 
765.00 

780.00 

795.00 

I 810.00 
I 815.00 

820.00 
825.00 

, 835.00 
! 840.00 
1 845.00 

870.00 

905.00 

950.00 

980.00 

970.00 
975.00 

5w, ,73L. l~  
Water 

Surface 
Elevation 

(*) 

2.310.62 
2.310.62 
2,310.63 

725.002.310.63 
730.002.310.64 

2.310.64 
740.002.310.65 

2.310.65 
750.002.310.66 
755.002.310.66 

2.310.67 
2.310.67 

770.002,310.68 
775.002,310.68 

2,310.69 
785.002,310.69 
790.002.310.70 

2.310.70 
800.002.310.71 
805.002.310.71 

2,310.72 
2,310.72 
2.310.73 
2.310.73 

830.002.310.74 

2.310.74 
2.310.75 
2.310.75 

850.002,310.76 
855.002,310.76 
860.002.310.77 
865.002,310.77 

2,310.78 
875.002.310.78 

880.002.310.79 
885.002.310.79 
890.002.310.80 
895.002,310.80 

900.002,310.80 
2,310.81 

910.002.310.81 
915.002.310.82 
920.002.310.82 

925.002.310.83 
930.002.310.83 
935.002,310.84 
940.002,310.84 

945.002,310.85 
2,310.85 

955.002.310.86 

2.310.86 
965.002.310.86 

2.310.87 
2.310.87 

d m  
Velocity 

(Ws) 

6.71 
6.73 

6.74 
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 
6.95 
6.97 
6.98 
7.00 
7.01 
7.03 

7.04 
7.05 
7.07 
7.08 
7.10 
7.11 
7.12 
7.14 
7-15 
7.16 

7.18 
7.19 
7.20 
7.22 
7.23 

7.24 
7.26 
7.27 
7.28 
7.30 

7.31 
7.32 

7.33 
7.35 
7.36 
7.37 
7.39 

7.40 
7.41 
7.42 
7.44 
7.45 

w && 
Flow 
Area 
(Rz) 

105.8 

106.3 
106.8 
107.2 
107.7 
108.2 

108.7 
109.2 
109.7 
110.2 
110.7 
111.2 
111.7 
112.1 
112.6 
113.1 
113.6 
114.1 

114.6 
115.0 
115.5 
118.0 
116.5 

117.0 
117.4 

117.9 
118.4 
118.9 
119.3 
119.8 
120.3 
120.7 
121.2 

121.7 
122.2 
122.6 
123.1 
123.6 

124.0 
124.5 
124.9 
125.4 

125.9 
126.3 
126.8 

127.3 
127.7 

128.2 
128.6 

129.1 
129.5 
130.0 
130.5 

130.9 

&61C 

Wetted 
Perimeler 

(fi) 

94.54 

94.65 
94.77 
94.88 
94.99 
95.11 
95.22 

95.33 
95.44 
95.55 
95.66 
95.78 
95.89 
96.00 
96.10 
96.21 
96.32 
96.43 
96.54 
96.65 
96.76 

96.86 
96.97 
97.08 
97.18 
97.29 
97.39 
97.50 

97.60 
97.71 
97.81 
97.92 
98.02 

98.13 
98.23 

98.33 
98.44 
98.54 
98.64 

98.74 
98.84 
98.95 
99.05 
99.15 

99.25 
99.35 
99.45 

99.55 
99.65 
99.75 

99.85 
99.95 

100.05 
100.15 



Table 
Rating Table for Irregular Channel 

%R%~L&Tw OF G S C r r Z k K  Ea-3 

Elevation 
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Table 
Rating Table for Irregular Channel 

Elevation 
Ifll 

Pmject Englneer Llnda Johnson 
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.ff.......f.*...l.ftIt...**.......*....* 

U S i W  CORPS O F  ENGINEERS * 
HYOROL53IC ENGINBERING CCBTER 

6 0 9  SECOND STREET 
DIV IS .  ULIFOPNII 55615 

1 9 1 6 1  1 5 6 - 1 1 0 4  ....................................... 

FLOOD HYDROGRAPH PACKAGE IHEC-I1 ' 
Jut4 1 9 9 8  

VERSION 4 1 

RUN DATE 27ROYOZ IlHE 0 8 . + 9 : 2 1  * 

X X X  X X XX 
X X X  X X 
X X X X X U  XYYY Y YXXXX X 
X X X  x X 
X X X  Y X X 
X X XXXXXYX X Y X U  XXX 

THIS P R m R I P l  REPLACES ALL PREVIOUS YER510WS Of HEC-1 KNOWN AS HECl lJ.W 7 3 1 ,  HECIGS. HECIDB, 1WD HECIMI. 

TllE W I N I T I O N S  OF VMIIRBLEL -RTIW- U1D -RTIOR- U V E  C U N G E D  FRM THOSE USED WITH THE 1973-STYLE INWJT STROCTORE. 
THE DEFINITION OF -MSRK- 0" W-CARD WAS CHANCED llTR REVISIONS DATED 28 SEP 8 1  THlS IS THE FORTRAN17 YUISlMY 
HSH OPTrWs D m -  mFLols SUBMERGENCE , S1HGLE EVENT D M G E  CAKUWLTION, DSS-WRXTE STAGE FEQUENCY, 
D E S . m D  T l N E  S E R I E S  AT DESIRED C I L L C V W l l M  INTERYIL  LOSS RITE.CREEN AND lVIFl  IBFILTRIITIOII 
KINEUATIC WIVE: NEW FINITE DIFFEREWE ALMRITBH 

HEC-1 INPUT PAGE I 

I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

I D  N T V R E  COWITIONS BYDROLOGY FOR CiUErREE ARE& DRAlNRCE WISTER PLW 
ID BY JE FULUR/HYDROLOGI i OMIIORPHOLOGI, INC. .  DEC. 2001 
10 
I NTORE CMIDITIONS LANO USE B&SED OW CAVE CREEK WITERCOURSE HRSTEB P W  
I D  HYDROLCGP BY TETRA TECH, ZU0O. 
I D  
I D  EASE MODEL BASED ON: 
,n .- 
1 D  nWOPLIlN D E L I R 5 & T I M  STUDY OF ANWRA H I L L S  6 GliLLOHRY YRSHES 
I D  FTLl 99-11 
I D  BY JE FULLER/HIIIRDLOGI L GEOWORPHOLajY. INC 
ID FOR THE FLM)D CONTROL DISTRICT OF M I C O P ) .  COUNTY 
ID REVISED MARCH 2002 FILBNRHE. GWH224R DAT 
ID ............... "...+..........*......~.......+.'....~.*......~... 
I D  1 0 0  YE= UIILLYSIS 2 4 - m a %  STORW U S ~ G  JD RECORDS 
I D  MCUIiP2 USED FUR UNIT HYDROGRAPHS 
ID .... " " ".~....**.......~..................*...................... 
I D  
I D  DDH WUHPZ GALLOWAY WASH FLOODPLAIN D E L I N E A Z I W  STUDY, FCO NO 9 9 - 1 4  
*- '" 
I D  Harsh 2 0 0 2  ravlrxons to orlglnal Dac 1 9 9 9  madei lnciude. 
I D  
I D  BC BLOCK ADDED FOR GRAPEVINE W B  (CP 29%) 
7" .. 
ID SUBBASIN G W 1 - 3  m R T H E R  SUBDIVIDED ALONG GALLOWAY WaSB PER F E W  CoEMEblTS 
I D  Itl LETTER DXT60 PEB. 8, 2002 
,n .- 
I D  "' ADDITlONllL COMBINIITION ADDED 111-17-02 TO PROVIDE TOTAL FLOW IU 
I D  NORTH GALLOWAY WASH BY TWL FOR CH2H HILL m R  CMIEFREE DM? 
I D  
i D  %UHF2 Cacefree Ace. Dramage Master P l a n .  G o l l a w a y  Wash Futuxe CondlLlon 
'DIACRIUI 
IT 5 O1DEC99 0 0 0 5  4 0 0  
I0 5 2 
7" . % 

. ..". Updated "*.. 
HEC-I INPUT PhGE 2 

10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9......, 0 







Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number. E i -  3 

Source of Data: L J A L H ~  S , 2 0~ 1 . p~-&&tn, NAI? 

Location: ?to,& &,AD t30(~r14 OF SHorzr PqTT ? 

Material: ? A d a  1 C&O Udk  

Protection: 

Notes: 









Worksheet 
Worksheet for Irregular Channel 

a m  &WT RT pcnLt 
Pmjed Description 

Worksheet JEF-32 
Flow Element Irregular Chanl 
Method Manning's Fon 
Sdve For Channel D e ~ t h  

input Data 

Slope 031600 n/R 

Discharge ,259.00 d s  

Current Roughness Methc)ved Lottefs Method 
Open Channel Weighting ,ved Lottet's Method 
Closed Channel Weiohtinl Horton's Method 

Results 

Mannings Coefficiel 0.035 
Water Surface Elev 2.583.61 R 
Elevation Range 31.80 to 2.592.00 
Flow Area 164.3 Rz 
Wetted Perimeter 160.M) R 
Top Width 160.53 R 
Actual Depth 1.61 R 
Critical Elevation 2.583.85 R 
Critical Slope 0.016799 fVR 
Velocity 7.66 Ws 
Velocity Head 0.91 ft 
Specifw Energy 2.564.53 ft 
Fmude Number 1.34 

Flow Tvw Su~ercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+69 4+02 0.035 

Natural Channel Points 

Station Elevation 
(R) (R) 

Pmject Engineer. Llnda Johnson 1 
\\phoenix\pmj\l 62944\flowmastar\carefreeefm2 CWM Hill FfowMasterv6.1 (61401 i 
l lR1/02 0437:18 PM O Haestad Methods. lnc. 37 Brookslde Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 1 8 



Table 
Rating Table for Irregular Channel 

V*Q pm3 hbnw VF SmX- &* &LC 
Project Descnptlon 

Worksheet JEF-32 
Flow Element Irregular Chanl 
Method Manning's Forr 

Sdve For Channel Deoth 

lnout Data 
7 - 

Slope 031600 Wft 

Options 

Current Roughness Methclved Lotteh Method 
Open Channel Weighting lved Lotteh Method 
Closed Channel Weiahtint Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (ds) 0 00 1.300.00 5.00 

\\phoenix\pm~\l62W4\flowmaster\carefree fm2 CHZM Hill 
11/21/02 04 37 31 PM @ Haestad Methods. Inc. 37 Brwkside Road Waterbury. CT 06708 USA 

Discharge 
(ds)  

Projea Engineer. Linda Johnson 
FlowMaster v6.1 [61401 

(203) 755-1666 Page 1 of 6 

Water 
Surface 

Elevat~on 
(R) 

Veloc~ty 
(Ws) 

Flow 
Area 
(fl') 

Wetted 
Perimeter 

(R) 

Top 
Width 

(R) 



\\phoenix\proj\162944\flowrnast~refree.lm2 CHZM Hill 
11121102 04.37:31 PM @ Haestad Methods. Inc. 37 Brmkside Road Waterbury. CT 06708 USA 

Table 

Pmject Englneert Linda Johnson 
FlowMaster v6.1 pi1401 

(203) 755-1666 Page 2 of 6 

Table for Irregular Channel 

f ' ~ ~ ~ > > q ~ L  

Rating 

& LC 
Top 

Width 
(fi) 

80.32 
80.80 
81.28 
81.75 
82.21 
82.67 
83.12 
83.57 
84.01 
84.45 
84.88 
85.31 
85.73 
86.15 
86.56 
86.97 
87.37 
87.77 
68.17 
88.56 
88.95 
89.34 
89.72 
90.10 
90.47 
90.84 
91.21 
91.58 
91.94 
92.30 
92.65 
93.01 
93.36 
93.71 
94.05 
94.40 
94.74 
95.07 
95.41 
95.74 
96.07 
96.40 
96.73 
97.05 
97.37 
97.67 
97.88 
98.10 
98.31 
98.52 
98.73 
98.94 
99.15 
99.36 

'1 MA 

)ischarge 
(ds) 

170.00 

180.00 
185.00 
190.00 
195.00 

205.00 
210.00 
215.00 

225.00 

300.00 
305.00 

325.00 

335.00 
340.00 

360.00 
365.00 

380.00 
385.00 
390.00 

400.00 

415.00 

425.00 
430.00 

Nvhn UF 
Velocity 

(Ws) 

4.54 
4.58 
4.62 
4.66 
4.70 
4.74 
4.76 
4.81 
4.85 
4.89 
4.92 
4.96 
4.99 
5.02 
5.06 
5.09 
5.12 
5.15 
5.18 
5.21 
5.24 
5.27 
5.30 
5.33 
5.36 
5.39 
5.41 
5.44 
5.47 
5.49 
5.52 
5.55 
5.57 
5.60 
5.62 
5.65 
5.67 
5.69 
5.72 
5.74 
5.77 
5.79 
5.81 
5.83 
5.86 
5.88 
5.90 
5.93 
5.95 
5.96 
6.00 
6.02 
6.05 
6.07 

f?u1~*3 

Water 
Surface 

Elevation 
(a) 

2.582.47 
175.002.582.48 

2,58249 
2.582.49 
2.582.50 
2.582.51 

200.002.562.52 
2.582.53 
2.582.54 
2.582.55 

ZO.002.582.56 
2.582.56 

230.002.582.57 
235.002.582.58 
240.002.582.59 
245.002.582.60 
250.002.582.60 
255,002,582.61 
260;002,582.62 
265.002.582.63 
270.002.582.63 
275.002.582.64 
280,002,582.65 
285.002.582.66 
290,002,582.66 
295,002,582.67 

2,582.68 
2.582.68 

310.002,582.69 
315.002,582.70 
320.002.582.70 

2,582.71 
330.002.582.72 

2,582.72 
2,582.73 

345.002.582.74 
350,002,582.74 
355.002.582.75 

2,582.76 
2.582.76 

370.002.582.77 
375,002,582.78 

2.582.78 
2.582.79 
2,582.80 

395,002,582.80 
2.582.81 

405,002,582.81 
410,002,582.82 

2.582.82 
420.002.582.83 

2.582.84 
2,582.84 

435,002,582.85 

SN"C 
Flow 
Area 
(fl') 

37.5 
38.2 
39.0 
39.7 
40.4 
41.1 
41.9 
42.6 
43.3 
44.0 
44.7 
45.4 
46.1 
46.8 
47.5 
48.2 
48.8 
49.5 
50.2 
50.8 
51.5 
52.2 
52.8 
53.5 
54.1 
54.8 
55.4 
56.1 
56.7 
57.3 
58.0 
58.6 
59.2 
59.9 
60.5 
61.1 
61.7 
62.3 
63.0 
63.6 
64.2 
64.8 
65.4 
66.0 
66.6 
67.2 
67.8 
68.3 
68.9 
69.4 
70.0 
70.6 
71.1 
71.7 

RTT 
Wetted 

Perimeter 
(fl) 

80.34 
80.82 
81.30 
61.77 
82.23 
82.69 
83.14 
83.59 
84.03 
84.47 
84.90 
85.33 
85.75 
86.17 
86.58 
86.99 
87.40 
87.80 
86.19 
88.59 
88.98 
89.36 
89.74 
90.12 
90.50 
90.87 
91.24 
91.61 
91.97 
92.33 
92.68 
93.04 
93.39 
93.74 
94.08 
94.43 
94.77 
95.11 
95.44 
95.77 
96.10 
96.43 
96.76 
97.08 
97.41 
97.70 
97.92 
98.13 
96.34 
96.56 
98.77 
98.98 
99.19 
99.39 



Table 
Rating Table for Irregular Channel 

Water Velocity Flow Wetted 
Surface (Ws) Area Pertmete 

Elevation (R7 (fl) 
(a) 

\\phoenix\pmj\l 82944\Rowmasteficarefreea~2 CH2M Hill 
11RlIOZ 04:37:31 PM @ Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06708 USA 

Project Engineer: Linda Johnson 
FlowMaster vG.1 [61401 

(203) 7551668 Page 3 o f 6  , 



Table 
Rating Table for Irregular Channel 

gmfl k!2!3n3 ~ I . ~ U  CF 51.1-T & 

Elevation 

Velocity 1 

\\phoenix\pro~\l62944\flowmaster\caretree.fm2 CHZM Hill 
11/21/02 04:37:31 PM GHaestad Methods. Inc. 37 Bmokslde Road Waterbury, CT06708 USA 

Project Engineer: Llnda Johnson 
FlowMaster v6.1 I614oJ 

(203) 755-1666 Page 4 of 6 



~~hoenix\prol\l62944\flowrnsster\cerefree.fm2 CH2M Hill 
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Table 

Project Engineer: Linda Johnson 
FlowMaster "6.1 161401 

(203) 7551666 Page 5 of 6 

- t ? ~ e  
Discharge 

(cfs) 

980.00 
985.00 

990.00 
995.00 

1,000.00 
1.005.00 
1.010.00 

1,015.00 
1.020.00 
1,025.00 

1,035.00 
1,040.00 

1.050.00 
1,055.00 
1.060.00 
1,065.00 
1,070.00 
1,075.00 
1,080.00 
1,085.00 
1.090.00 

1.095.00 
1,100.00 
1.105.00 
1.110.00 

1.120.00 
1.125.00 
1.130.00 
1.135.00 
1,140.00 
1,145.00 

i1,155.00 
1,160.00 
1,165.00 
1.170.M) 

1.175.00 

1,185.00 
1.190.00 
1,195.00 

1.205.00 
1.210.00 

1.215.00 
1.220.00 

1.230.00 

1.235.00 
1.240.00 
1.245.00 

R L ~ Q  
Water 

Surface 
Elevation 

(n) 

2,583.36 
2,583.37 

2,583.37 
2,583.38 
2,583.39 
2,583.39 
2,583.40 
2.583.40 
2.583.41 
2.583.41 

1.030.002,583.42 
2.583.42 

2.583.43 
1.045.002.583.43 

2.583.44 
2.583.44 
2.583.45 
2.583.45 
2.583.46 
2.583.46 
2,583.47 
2.583.47 
2.583.48 

2.583.48 
2.583.49 
2,583.49 
2.583.50 

1.115.002,583.50 
2.583.51 
2,583.51 
2.583.52 
2.583.52 
2583.52 
2.583.53 

1,150.002.583.53 
2.583.54 
2.583.54 
2.583.55 
2,583.55 

2,583.55 
1.180.002.583.56 

2.583.56 
2.583.57 
2.583.57 

1.200.002.583.58 
2.583.58 
2.583.58 
2,583.59 

2,583.59 
1.225.002,583.60 

2.583.60 
2.583.60 
2,583.60 
2.583.61 

&LTU 
Velocity 

(Ws) 

7.65 
7.65 
7.64 
7.64 

7.63 
7.63 
7.63 
7.62 
7.62 
7.62 
7.61 
7.61 

7.61 
7.60 
7.60 
7.60 
7.60 

7.60 
7.59 
7.59 
7.59 
7.59 
7.59 

7.59 
7.59 
7.59 
7.59 
7.59 
7.59 

7.59 
7.59 

7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 

7.59 
7.59 
7.59 
7.59 

7.59 
7.60 
7.60 

7.60 
7.60 
7.60 
7.60 

7.60 
7.61 
7.62 
7.63 

t l ~  
Flow 
Area 
(fir) 

128.0 
128.8 

129.5 
130.3 
131.0 
131.7 
132.4 
133.2 

133.9 
134.6 
135.3 

136.0 
136.7 
137.4 
138.1 
138.8 
139.5 
140.2 
140.9 
141.6 
142.2 
142.9 
143.6 

144.3 
145.0 
145.6 
146.3 
147.0 

147.6 
148.3 
148.9 
149.6 
1503 
150.9 
151.6 
152.2 
152.9 
153.5 

154.1 
154.8 
155.4 
156.1 

156.7 
157.3 

158.0 
158.6 
159.3 
159.9 
160.5 

161.1 
161.8 
162.2 
162.7 
163.1 

Table for Irregular Channel 

F S~JCNT 
Wetted 

Perimeter 
(fi) 

125.35 
126.22 

127.08 
127.92 
128.76 
129.59 
130.40 
131.21 

132.01 
132.80 
133.58 
134.35 
135.12 
135.87 
136.62 
137.37 
138.10 
138.83 
139.55 
140.27 
140.98 
141.68 

142.38 
143.07 
143.76 
144.44 
145.11 
145.78 

146.45 
147.10 
147.76 
148.41 
149.05 
149.70 
150.33 
150.96 

151.59 
152.21 
152.83 
153.45 
154.06 

154.67 
155.27 
155.87 

156.46 
157.06 
157.64 

158.23 
158.81 
159.39 
159.96 
160.16 

160.26 
160.35 

Rating 

Rir 2 e r  
Top 

Width 
(fi) 

125.29 
126.16 
127.01 

127.86 
128.70 
129.52 
130.34 
131.15 
131.94 

132.73 
133.51 

134.29 
135.05 
135.81 
136.56 
137.30 
138.04 
138.76 
139.49 
140.20 
140.91 
141.61 

142.31 
143.00 
143.69 
144.37 
145.04 
145.71 

146.38 
147.04 
147.69 
148.34 
146.99 
149.63 
150.26 
150.89 
151.52 

152.14 
152.76 
153.38 
153.99 

154.60 
155.20 
155.80 

156.39 
156.99 
157.57 
158.16 

158.74 
159.32 
159.89 

160.09 
160.18 
160.28 



Table 
Rating Table for Irregular Channel 

Surface 
Elevatior 

Velocity Flow Welted Top 
(ws) 1 7;; /&;;tel y$ 1 

Project Eng~neer. Llnda Johnson 
\\phoenix\pm~ll 62M4\flowwteWrefreefreefm2 CHZM Hill FlowMaster "6.1 [614oj 
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* FLOOD HYDROGRAPH PDCiUCE IHEC-I1 ' 
.TUN 1998 

VERSION 4 . 1  

. RUN DATE 27NOVO2 TIHE 08:49:21 + 

. U J &RlPl CORPS OF ENGINEERS 
HYDRDLOGIC EUGINEERIffi CENTER . 

609 SECOND STREET 
M Y I S ,  CRLIIORYrA 95616 

19161 756-11M ....................................... 

X X X X X X X U  XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
P X X  X X X 
X X XXXXXXX U X * L  X U  

THIS PROGRUl REPLICES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl ,JAN 731, HEClOS, HECIDB, IU(D HEClKW 

THE DEFINITIONS OF YmIIIBLEJ -RTIWP- UID -RTIOR- UYe CBWGED FRMI THOSE USED MIPS THE 1973-STILE INPUT STROCTURE. 
THE DEFlUITlOW OF - M K -  OH WI-CARD WAS CBlUiGED WITH REVlSlDNS DATED 28 SEP 81. THIS IS THE FORlrUN77 VERSION 
YPN OWTONS- nnmanr  mlrnnv m m m c m c s  . SINGLE EVENT DUUCE C ~ U L I T I O N .  DSS:HRITS STRGE FREOVENCI. ............. ...... ....................................... 
DSS:RWLD TIME SERIES AT DESIRED ULCUWillON INTERVAL LO55 WTE:GREBW RND lUIPT INFlLTVATIMI 
KIIIEMRTIC WAVE: NEW FINITE DIFFERENCE ALGORlllRT 

HEC-1 INPUT PAGE 1 

I D  ....... 1 ....... .... 9... ... 10 

I D  NTVRE COUDITIOWS UYDROLOGY FOR -FREE ARE& DRRIWE MRSTER PLAN 
111 BY JE NLLERIHYDIIOWGY L SEOHORPHOXGY, 1°C.. MC. 2001 
10 
10  NTURE CDNDlllONS LUID USE BASED on CAVE CREEK WII?ERmURSE MASTER P W W  
ID HIDROLOGY BY TETRA TEWI. 2000. 
.- 
10 BISE MODEL BASED ON: 
10 
ID FLWDPLIIN DELiYULTlON STUDY OF wwRa HILLS 6 GALLOYAY MASHES 
ID FCD 93-14 
ID BY JE NLLERIHYDRULOGY L CEONORPHOL&Y, 1°C 
ID rOR THE F L W D  CONTROL DISTRICT OF HIRICOPh COUNTY 
ID REVISED M C R  2002 FILENPI(E GWI(2ZIR.DkT 
7" .................................................................. .- 
ID 100 YEAR &LRPL(ISIS 24-HOUR STOW USlNC JO RECORDS 
ID KUHB2 USED FOR UNIT HYDROGRAPHS 
ID ....... ".".'...,..*..+.....,.....*...............,....**..*.*.... 
ID 
ID D M  WCUHPZ GILLOWAY WASH F L O D P W I N  DELINSATION STUDY, FCD NO. 99-14 
ID 
ID Harcb 2002 revisions to original Dec. 1999 model inrtude: 
ID 
ID HC BLOCK hDDED FOR GRAPEVINE WASH (CP 2951) 
ID 
ID SUBBASIN GW1-3 NRTHER SUBDIVIDED W N G  GALLOWAY URSH PER TEbC3 C M N T S  
ID IN LETTER M F E V  FEB. 8, 2002 
I 0  
I D  'I" ADDITIOW&L CMIBIIIATION &DDED 10-11-02 M PROVIDE TOTAL F L O W  IN 
ID NQRTW WLWAY WZSH BY m FOR C H ~ M  HILL ma CNFREE w~ +.' 
ID 
ID D m  WIMP2 Cerefree Area Drainage Haseer Plan, Galloway Wash Future Condition 
'DIAGRIH 
IT 5 01DEC99 0005 400 
10 5 2 
IN 15 
J D  3.50 0.01 
PC .GOO .008 .016 .025 -033 -041 -050 -058 -066 .074 
PC .081 ,099 .I18 .I38 .216 .317 4 .911 .931 -950 
PC .962 .912 3 ,991 1.000 
JD 3.4 0.50 
JD 3.43 2.80 
PC .GOO ,003 .OX6 .025 3 4  ,042 .US1 ,059 .067 .a76 
PC .087 ,100 ,120 1 6 3  -253 - 1 5 1  .691 8 3  .900 .938 
PC .950 .963 .975 -988 1.000 
JO 3.23 16.0 
ec .000 .015 .a20 .030 ,048 0 6  .076 -090 ,105 -119 
PC .I35 ,152 .I75 .222 .304 -472 ,670 .796 ,868 . S t 2  
PC .946 .960 ,973 ,987 1.000 
JD 2.84 90.0 
PC -000 ,021 .035 -051 -071 -087 .lo5 .I15 , 1 4 3  .I60 
PC .I79 2 .232 -281 2 6 4  .500 .658 7 .841 -888 
PC -927 -915 ,964 ,982 1.000 

. Dm ..... updated '.... 
HEC-I INPUT 

TD. . .  .... 1 ....... 5 



(01 Q V T n M l  
0. 200. (00. 600.  800. 1000. 1200. 1400. 0. 0. 0. 0. 0. 

DAHPMN PER 
>0005 1 s -  .................................................................................................................. 
loolo 20 
lODl5 -30 





Carefree Drive Between Mule Train and Pleasant 
Place (JEF #33) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: dEF 33 

Date of Survey: 1 0 \ q  102. 

Location. C w  06- be- 
4 PlekSav\-t ~ I Q G C  

Material: Q& A ~ Q  WoSS;.-qc 
w 

Headwall: W- 

Notes: & b q  3E-F 0-5 p 4  o f  d ~ r a -   IS d 
Cicc \ \ow~~  Lh3aheC f l o @ l d l n  17el wtv4-i a 
Cfer attd-d-ed 1 









Worksheet 
Worksheet for Irregular Channel - 

C d c e ~ e  i)lzlvE h /%LE r m ) ~  /&x PeWj Pdce 
Project Descnptlon 

Worksheet JEF-33 
Flow Element Irregular Cham 

Method Manning's Fon 
Solve For Channel D e ~ t h  

input Data 

Slope 027000 Wit 
Dischargt $783.00 cfs 

ODtions 

Current Roughness Methclved Lottefs Method 
Open Channel Welghtlng lved Lottefs Method 
Closed Channel Wetahtlnl Horton's Method 

Results 

Mannings Coefficiel 0.032 
Water Surface Elev 2.439.86 fl 
Elevation Range 37.00 to 2.442.00 

Flow Area 177.0 flz 
Wetted Perimeter 116.75 fl 
Top Width 116.59 fl 
Actual Depth 2.86 fl 
Critical Elevation 2,440.33 fl 
Critical Slope 0.012366 WR 
Velocity 10.07 Ws 
Velocity Head 1.58 fl 
Specific Energy 2.441.43 17 
Fmude Number 1.44 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coeffident 

0+05 2+13 0.032 

Natural Channel Potnts 

Stabon Elevation 

Pmject Englneer hnda Johnson I 

\\phoenlx\proj\l62944Ulowrnaster\careIree.fm2 CHM nil1 FlowMaster v6.1 161401 1 
11/21/02 04.45:09 PM 0 Haestad Methods. Inc 37 Brooks<de Road Waterbuly. CT 06708 USA (203) 755.1666 Page I of 'I I 



Table 
Rating Table for Irregular Channel 

~ ~ l = i Z i e  ~ ' + I & & W O F ~  f l u e  ,/& &A- P- 
Project Descriptton 

Worksheet JEF-33 
Flow Element Irregular Chani 
Method Manning's Fon 
Scdve For Channel Depth 

lnwt  Data 

Slope 027000 fWI 

Options 

Current Roughness Methc wed Lottefs Method 
Open Channel Weighting lved Lottefs Method 
Closed Channel Weiqhtint Horton's Method 

Attribute Minimum Maximum Increment ~~ ~ ~ ~- ~ ~~~~ .~ ~~ .~ 

Discharge (cfs) 0.00 1,800.00 10.00 

\\phaenix\pmj\l62944\flo~master\carefree.fm2 CH2M HIII 
11/21/02 04 45 20 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Discharge 
(ds) 

0.00 
10.00 
20.00 
30.00 

90.00 
100.00 
110.00 
120.00 
130.00 

180.00 

200.00 

230.00 
240.00 
250.00 

280.00 

300.00 

320.00 

Proled Engineer: Linda Johnson 
FlowMasterffi 1 [61401 , 

(203) 7551666 Page 1 of4 ' 

Water 
Surface 

Elevation 
(fl) 

2,437.00 
2,437.43 
2.437.56 
2.437.65 

40.002.437.71 
50.002.437.77 
80.002.437.81 
70.002.437.86 
80.002,437.90 

2,437.93 
2.437.97 
2.438.00 
2,438.03 
2.438.06 

140.002.438.09 
150.002.438.11 
160.002.438.14 
170.002.438.16 

2,438.19 
190.002.438.21 

2,438.23 
210.002,438.26 
220.002.438.28 

2.438.30 
2.438.32 
2,438.34 

260.002.438.36 
270.002.438.38 

2,438.40 
290.002.438.41 

2.438.43 
310.W2.438.45 

2,438.47 
330.002,438.48 

Velocity 
(Ws) 

0.00 
2.67 
3.04 
3.31 
3.55 
3.77 
3.97 
4.14 
4.29 
4.43 
4.56 
4.67 
4.80 
4.91 
5.02 
5.12 
5.22 
5.31 
5.40 
5.49 
5.57 
5.65 
5.72 
5.80 
5.87 
5.94 
6.00 
6.07 
6.13 
6.19 
6.25 
6.30 
6.36 
6.42 

Flow 
Area 
(fl') 

0.0 
3.7 
6.6 
9.1 

11.3 
13.3 
15.1 
16.9 
18.6 
20.3 
22.0 
23.5 
25.0 
26.5 
27.9 
29.3 
30.6 
32.0 
33.3 
34.6 
35.9 
37.2 
38.4 
39.7 
40.9 
42.1 
43.3 
44.5 
45.7 
46.9 
48.0 
49.2 
50.3 
51.4 

Wetted 
Perimeter 

(fl) 

0.00 
18.03 
26.18 
31.60 
35.60 
38.10 
40.33 
42.36 
44.23 
45.97 
47.60 
49.11 
50.20 
51.24 
52.24 
53.21 
54.14 
55.04 
55.91 
56.76 
57.58 
58.38 
59.16 
59.92 
60.67 
61.40 
62.11 
62.80 
63.49 
64.15 
64.81 
65.45 
66.09 
66.71 

Top 
Width 

(fl) 

0.00 
18.01 
28.16 
31.58 
35.57 
38.07 
40.30 
42.32 
44.19 
45.93 
47.55 
49.07 
50.15 
51.19 
52.19 
53.16 
54.09 
54.99 
55.86 
56.70 
57.52 
58.32 
59.10 
59.86 
60.61 
61.33 
62.04 
62.74 
63.42 
64.09 
64.74 
65.38 
66.02 
66.64 

2 

, fiP&SLa14L.g 



Table 
Rating Table for Irregular Channel - - 

Elevation 

\\ph~nix\pmj\l62944\flowmaster\carefree.fm2 CHZM Hill 
11/21/02 M:45:20 PM Q Hasstad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA 

Project Engineer: Linda Johnson 
FlowMaster v6.1 [614ol 

(203) 755-1 666 Page 2 of 4 



\\phaen~x\pro1\l62944\flowmastor\wreheo hn2 CH2M Hlll 
11121102 04 45 20 PM 0 HaesLad Methods. lnc 37 Brooksloe Road Waterbuw. CT 06708 USA 

Table 
Rating Table for Irregular Channel 

Project Engineer: Linda Johnson 
FiowMaster v6.1 (61401 

(203) 7551666 Page 3 of 4 

1.000.00 

1,030.00 

1,060.002,439.33 
1.070.00 
1,080.002.439.34 
1,090.002.439.35 
, 1.100.00 
! 1.110.00 

1,150.00 
1,160.00 
1,170.00 
1.180.00 
1.190.00 
1.200.00 

1.220.00 
1.230.00 
1.240.00 
1,250.00 
1,260.00 
1.270.00 
1,280.00 
1,290.00 
1.300.00 
1.310.00 
1.320.00 

1.340.00 
1,350.002,439.56 
1,360.00 
1,370.00 
1.380.00 
1.390.00 
1.400.00 
1.410.00 

2,439.27 
1,010.002,439.28 
1.020.002,439.29 

2.439.30 
1.040.002.439.31 
1,050.002,439.32 

2.439.34 

2.439.36 
2.439.37 

1.120.002.439.38 
1.130.002.439.39 
1.140.002,439.39 

2,439.40 
2.439.41 
2.439.42 
2.439.43 
2.439.44 
2.439.44 

1.210.002,439.45 
2,439.46 
2.439.47 
2.439.47 
2.439.48 
2.439.49 
2.439:50 
2.439.51 
2.439.51 
2.439.52 
2,439.53 
2,439.54 

1.330.002.439.54 
2.439.55 

2,439.57 
2.439.57 
2.439.58 
2.439.59 
2.439.60 
2,439.60 

8.66 
8.68 
8.70 
8.73 
8.75 
8.77 
8.79 
8.81 
8.84 
8.86 
8.88 
8.90 
8.92 
8.94 
8.96 
8.98 
9.00 
9.02 
9.04 
9.06 
9.08 
9.10 
9.12 
9.14 
9.16 
9.18 
9.20 
9.22 
9.24 
9.26 
9.28 
9.29 
9.31 
9.33 
9.35 
9.37 
9.39 
9.40 
9.42 
9.44 
9.46 
9.47 

115.5 
116.4 
117.2 
118.0 
118.9 
119.7 
120.6 
121.4 
122.2 
123.1 
123.9 
124.7 
125.6 
126.4 
127.2 
128.0 
128.9 
129.7 
130.5 
131.3 
132.1 
132.9 
133.7 
134.5 
135.3 
136.2 
137.0 
137.8 
138.6 
139.4 
140.2 
140.9 
141.7 
142.5 
143.3 
144.1 
144.9 
145.7 
146.5 
147.3 
148.0 
148.8 

95.56 
95.89 
96.21 
96.53 
96.85 
97.16 
97.48 
97.79 
98.10 
98.41 
98.72 
99.03 
99.33 
99.64 
99.94 

100.24 
100.54 
100.83 
101.13 
101.42 
101.72 
102.01 
102.30 
102.58 
102.87 
103.16 
103.44 
103.72 
104.01 
104.29 
104.58 
104.84 
105.12 
105.39 
105.67 
105.94 

- 106.21 
106.48 
106.75 
107.02 
107.28 
107.55 

95.44 
95.77 
96.09 
96.41 
96.73 
97.04 
97.36 
97.67 
97.98 
98.29 
98.60 
98.90 
99.21 
99.51 
99.81 

100.11 
100.41 
100.71 
101.00 
101.29 
101.59 
101.88 
102.17 
102.45 
102.74 
103.03 
103.31 
103.59 
103.87 
104.15 
104.43 
104.71 
104.98 
105.26 
105.53 
105.80 
106.07 
106.34 
106.61 
106.88 
107.15 
107.41 



Table 
Rating Table for Irregular Channel 

Pmjed Engineer. Linda Johnson 
\\phoenix\proj!l 62944\flowmaster\carebeeefm2 CH2M Hill FlowMaster v6.l 161401 
11121102 04:45'20 PM 0 Haestad Methods, inc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 4 of 4 

3ischarge 
(cfs) 

1,420.00 
1,430.00 

1,440.00 
1,450.00 
1.460.00 
1.470.00 
1.480.00 
1.490.00 
1.500.00 
1.510.00 
1.520.00 
1.530.00 

1,540.00 
1.550.00 
1.560.00 
1.570.00 

1.580.00 
1.590.00 
1.600.00 
1.610.00 
1.620.00 
1.630.00 

1,640.00 
1.650.00 
1.660.00 
1.670.00 
1.680.00 
1.690.00 
1.700.00 
1,710.00 
1.720.00 
1,730.00 
1,740.00 

1,750.00 
1,760.00 

1,780.00 
1,790.00 
1,800.00 

Water 
Surface 

Elevation 
(H) 

2.439.61 

2,439.62 
2,439.62 
2,439.63 
2.439.64 
2,439.65 

2.439.65 
2.439.66 
2.439.67 
2,439.67 
2.439.68 
2,439.69 
2,439.69 
2.439.70 
2.439.71 
2.439.72 
2,439.72 

2.439.73 
2.439.74 
2.439.74 
2.439.75 
2.439.76 
2.439.76 
2.439.77 
2.439.78 
2.439.78 

2.439.79 
2.439.80 
2.439.80 
2,439.81 
2.439.81 
2.439.82 
2.439.83 

2,439.83 
2,439.84 

1.770.002,439.85 
2.439.85 
2.439.86 
2,439.87 

Velocity 
(Ws) 

9.49 
9.51 

9.53 
9.54 
9.56 
9.58 

9.60 
9.61 
9.63 
9.65 
9.66 
9.68 
9.69 
9.71 
9.73 
9.74 
9.76 
9.78 
9.79 
9.81 
9.82 

9.84 
9.85 
9.87 
9.89 
9.90 
9.92 
9.93 

9.95 
9.96 
9.98 
9.99 

10.01 
10.02 
10.04 

10.05 
10.07 
10.08 
10.10 

Flow 
Area 
(R') 

149.6 

150.4 
151.2 
151.9 
152.7 
153.5 

154.2 
155.0 
155.8 
156.6 
157.3 
158.1 
158.8 
159.6 
160.4 
161.1 
161.9 
162.6 
163.4 
164.2 

164.9 
165.7 
166.4 
167.2 
167.9 
168.7 
169.4 

170.2 
170.9 
171.6 
172.4 
173.1 
173.9 
174.6 

175.3 
176.1 
176.8 
177.6 
178.3 

Wetted 
Perimeter 

(fi) 

107.81 

108.08 
108.34 
108.60 
108.86 
109.12 

109.38 
109.64 
109.89 
110.15 
110.40 

110.65 
110.91 
111.16 
111.41 
111.65 
111.90 
112.15 
112.40 
112.64 
112.89 

113.13 
113.37 
113.61 
113.85 
114.09 
114.33 
114.57 

114.81 
115.04 
115.28 
115.52 
115.75 
115.98 

116.21 
116.45 
116.68 
116.91 
117.14 

Top 
Width 

(8) 

107.68 
107.94 

108.20 
108.46 
108.72 
108.98 
109.24 
109.49 
109.75 
110.00 

110.26 
110.51 
110.76 
111.01 
111.26 
111.51 
111.76 
112.00 
112.25 
112.49 
112.74 

112.98 
113.22 
113.46 
113.71 
113.94 
114.18 
114.42 

114.66 
114.89 
115.13 
115.36 
115.60 
115.83 
116.06 
116.29 

116.52 
116.75 
116.98 



* FLWD HIORDGRhPH PIICMGE (HEC-I1 * 
JUN 1 9 9 8  

VERSION 4 I 

' RUR DATE 27110MZ Tl l lE  08 ) 5  4 5  ' ......................................... 

X X XXXXXXX YXXXX X 
X X X  X X YX 
X X X  X Y 
XXXXXXX U U Y  X X X X U  X 
X X X  Y X 
X X X  x X X 
X X XXXXXXX U U X  XXX 

. U 5 APXY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CEWTBR . 

6 0 9  SECOND STREET 

THIS P R O G W  REPLACES l iLL PREVIOUS YERSlUNS OF HEC-1 KNOWN R5 HECl lJUl 7 3 1 ,  HECIGS. BEClDB. A N D  HEClK11 

HEC-1 INPUT PAGE 1 

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

10 NTURB CONDITlOIlS HYDROLOGY FOR -FREE )IREA DRIIINRGE VASTER PLAN 
10  BY JE NLLER/HYOROLoGY L G60I10RPH0LOGYr 1°C , D6C 2 0 0 1  
10 
I D  FUTURE CONDITIONS LAND USE BASED ON CAVE CREE5 YRlERCWRSE W T E R  PWLN 
ID HYDROLOGY 8 Y  TETRR TECH, 2 0 0 0 .  
I D  
I D  0ASE MOEL BASED UN 
I 0  
10 FLWDPLIill  DELINEATION 51UOY OF iWV3P.n HILLS i G k W A Y  IIaSHES 
I0 FCD 9 9 - 1 4  
ID 81 a FULlrER/HYDEOLoDI L (jsOHoR?HOLocl, INC. 
ID FOR THE FLWD CONTROL DISTRICT OF MlUIICOPA CWIITY 
ID REVISED W C H  2 0 0 2  F I L E N M  GHW224R D&T .................................................................. ID 
ID 100 YEAR ANIILISIS 24-HOUR STOW USING JD RECORDS 
I D  HCUHP2 USED FOR UNIT XIDROCRIPRS ..................................................................... .. 
I D  
I D  DDH HCUHP2 G I t L W A Y  W I S H  FLWDPLAIN DELINEATION STUDY, PCD W. 9 9 - 1 4  
I D  
10 March 2 0 0 2  revlsronr to o r l g l n a l  oms. 1999 m o d e l  inciu*e: 
10 
ID HC B E K  ADDED FOR GPAPEVINE YI\SH (CP 2 9 5 A i  
10 
I D  SUBBUIW CWV1-3 NRTHER SUBDIVIDED ALONG GI\II.OUA'I IRSH PER r M  CCW43IITS 
ID IN LETTER DATED me. 8. 2 0 0 2  
I D  
I D  *+' ADDITIONIL COWINITION ADDED 1 0 - 1 7 - 0 2  TO PROVIDE TOTAL m W  IN 
I D  UORlH UUWAY WASH BY THL FOR CH2M HILL POR WEFREE DWP "* 
ID 
ID om HNIIP~ Carefree ~ r e a  ~ceznage Naster plan, ~ a l l o x a y  wash mture condzt~nn 
' D I U i U  
IT 5 01DEC99 0 0 0 5  ( 0 0  
10 5 2 
IN 15 



LO1 WTROW 
0 .  200.  400. 600. 8 0 0 .  1000. 1200. 1400. 1600. 0. 0 .  0. 0. 

PER 
........................................ --------- -..-....- -.------- --------- --------- --------- -----.... 





Tranquil Trail North of Sundance Trail 
(TEF #35 and #55) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: ~ E F  35, ‘El= 5s 
Source of Data: R~Dclpl~in kh&~ &WL %\\s 4 ~ ~ I I W  

W h e S  , J m e  am1 
I I 

Location: ~mqcs;\ Tra;) , n o f i  O$ L ~ ~ M W  T ‘ k a . 0  1 

See atf4thed 

Material: P s ~ e c \  0 ms;c-3, 
u 

Headwall: WnG 

Notes: 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

JUNE. 2001 

LEGEND 
100-YR FLOODPLAIN BOUNDAW 

FLOODWAY BOUNIMRY 

HYDRAULIC BASE LINE 
WFlH RMR MILE 

RS = 0.300 ma z x m  CROSS SECTION %mdpk'-m FP= 2061 o 
-0 UD 

FW=POBl.S suk? olllrn 

Q = 1 3 , 7 W  ~ m w m  

ELEVATION REFERENCE MARK ERM 4 

BASE FLOOD ELEVATIONS ---------2060----- 

ZONE DESIGNATIONS ZONE AE 

CORPORATE LIMITS TOWN OF CAMCREEK: 

SECTION LINE -------------- 

ELEVATION REFERENCE MARKS 

I.D. NUMBER ELEVATION (R) 

ERM 6 

ERM 7 

2289.66 FCDMC BC ON TOP OF N END OF 
CULVERT HEADWALL ON E SIDE OF 
GALLOWAY RD, APPROX 0.25 MI N 
OF CAVE CREEK RD, SECTION 27. 
T6N. R4E (N1030149.93. 
E696383.49) 

2373.76 BC STAMPED "RLS 11062. f g. 
1997". IN PAMMEM APPROX 1 0  FT 
W & 15 FT N OF C/L INTERSECTION 
OF SUNDANCE TRAIL & TRANQUIL 
TRAIL 526. T6N. R4E (N1028893.58. 
€69981 3.23) 



U&B AERIAL MAPPING COMPANY, LLC GROUND COMROL SURVEY DATA 
PROVIDED BY A TEAM PROFESSIONAL ASSOC 







Worksheet 
Worksheet for Irregular Channel 

T~QLILTLI~L h J f ~  w La,,,"= 7U)& 
Project Description 

Worksheet JEF-35 
Flow Element Irregular Cham 
Method Manning's Forr 

Solve For Channel Depth 

lnout Data 
-- 

Slope 020340 Wfl 
Dischargn ,635.00 cfs 

Options 

Current Roughness Methcwed Lottecs Method 
Open Channel Weighting Ned Lottefs Method 
Closed Channel Weiahtinc Horlon's Method 

Results 

Mannings Coefficie~ 0.032 
Water Surface Elev 2,372.84 fl 
Elevation Range 70.00 to 2,376.30 

Flow Area 375.0 flz 
Welled Perimeter 211.71 R 
Top Width 211.54 R 
Actual Depth 2.84 R 
Critical Elevation 2.373.19 fl 
Critical Slope 0.011789 ft/fl 
Velocity 9.69 Ws 
Velocity Head 1.46 fl 
Specific Energy 2.374.30 fl 
Froude Number 1.28 
Flow Type Superrritical 

Start End Manning~ 
Station Station Coefficient 

0+14 3+49 0.032 

Natural Channel Points 

Station Elevation 
(fo (fl) 

\\phoenix\plPI\l 62944\flowmasteAcarefreeefm2 CHZM Hill 
11/21/02 04:52:53 PM Q Haesfad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Project Engineer: Linda Johnson 
FlowMaster v6.1 [6140] 
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Worksheet for Irregular Channel 

T W ~ I L T L I ~ L  h OF aArm~WI5 j&,i 
Natural Channel Points 

Station Elevation 
iff) Ift) 

Project Englneer. Llnda Johnson 
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Table 
Rating Table for lrregular Channel 

TTWU~LL\+ &XN OF S r a d  TiLn 
Project Descnptlon 

Worksheet JEF-35 

Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

lnout Data 
- 

Siope 020340 fVft 

Options 

Current Roughness Methoved Lotteh Method 
O w n  Channel Weighting wed Lotteh Method 
Closed Channel Weiohtinl Horton's Method 

Amibute Minimum Mnrirnnlrn lnrrarnant ..... . .~ .. 
Discharge (cfs) 0.00 3.700.00 10.00 

\\phoenix\pr0~\162944\nwmasteAca~hee.fm2 CHZM Hill 
11/21/02 04.53 09 PM C3 Haestad Methods. Inc 37 Brwkside Road Waterbury. CT 06708 USA 

Discharge 
(cfs) 

Project Engineer: Linda Johnson 1 
FiowMaster v6. l  [6140] I 

(203) 755-1 666 Page 1 d 8 

Water 
Surface 

Elevation 
(fl) 

Velocity 
(Ws) 

Flow 
Area 
(W) 

Wetted 
Perimeter 

(fl) 

Top 
Wtdth 

(fl) 



Table 
Rating Table for Irregular Channel 

Elevation 
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\\phoenix\pm~l62944\flowmaster\carehae.fm2 CHZM Hill 
11/21/02 04:53:09 PM '0 Hawstad Methods. Inc. 37 Bmokside Road Waterbury, CT 06708 USA 

Table 

Pmied Engineer. Llnda Johnson 'I 
FlowMaster "6.1 [6140] 

(203) 7551666 Page3 of 8 

Discharge 
(cfs) 

880.00 
890.00 
900.00 
910.00 
920.00 
930.00 
940.00 

960.00 
970.00 
980.00 
990.00 

1,000.00 

1.020.00 

1.040.00 
1,050.00 
1,060.00 
1,070.00 
1.080.00 
1,090.00 

1,120.00 

1,140.00 
1.150.00 
1,160.00 
1.170.00 
1.180.00 
1,190.00 
1.200.W 
1.210.00 

1.230.00 
1,240.00 
1.250.00 
1.260.00 
1.270.00 
1.280.00 
1.290.00 
1,300.00 
1.310.00 
1.320.00 
1.330.00 
1.340.00 
1.350.002.371.84 
1.360.00 
1.370.00 
1.380.00 
1,390.00 
1,400.00 
1.410.00 

Rating 

LW 
Top 

Width 
(fi) 

138.32 
138.65 
138.97 
139.30 
139.62 
139.94 
140.26 
140.58 
140.89 
141.21 
141.52 
141.83 
142.14 
142.45 
142.75 
143.06 
143.36 
143.66 
143.96 
144.26 
144.56 
144.86 
145.15 
145.45 
145.74 
146.03 
146.32 
146.61 
146.90 
147.18 
147.47 
147.75 
148.03 
148.32 
148.60 
148.88 
149.15 
149.43 
149.71 
149.96 
150.25 
150.53 
150.80 
151.07 
151.34 
151.61 
151.87 
152.14 
152.40 
152.67 
152.93 
153.19 
153.45 
153.72 

Table for Irregular Channel 

l ; ;a ,L Twq, , i i .%aic  
Water 

Surface 
Elevation 

(ft) 

2,371.52 
2,371.53 
2.371.54 
2,371.55 
2.371.55 
2.371.56 
2.371.57 

950.002.371.57 
2.371.58 
2.371.59 
2.371.60 
2.371.60 
2.371.61 

1.010.002,371.62 
2,371.63 

1,030.002,371.63 
2,37164 
2.371.65 
2.371.65 
2.371.66 
2.371.67 
2.371.67 

1.100.002,371.68 
1.110.002,371.69 

2.371.69 
1,130.002.371.70 

2,371.71 
2,371.71 
2,371.72 
2.371.73 
2.371.73 
2.371.74 
2.371.75 
2,371.75 

1.220.002.371.76 
2.371.77 
2.371.77 
2.371.78 
2,371:79 
2.371:79 
2,371.80 
2,371.80 
2.371.81 
2.371.82 
2.371.82 
2.371.83 
2,371.84 

2.371.85 
2.371.85 
2,371.86 
2.371.87 
2.371.87 
2,371.88 

Velocity 
(Ws) 

6.52 
6.54 
6.56 
6.59 
6.61 
6.63 
6.65 
6.68 
6.70 
6.72 
6.74 
6.76 
6.78 
6.80 
6.83 
6.85 
6.87 
6.89 
6.91 
6.93 
6.95 
6.97 
6.99 
7.01 
7.03 
7.05 
7.07 
7.09 
7.10 
7.12 
7.14 
7.16 
7.18 
7.20 
7.22 
7.23 
7.25 
7.27 
7.29 
7.31 
7.32 
7.34 
7.36 
7.38 
7.39 
7.41 
7.43 
7.44 
7.46 
7.48 
7.49 
7.51 
7.53 
7.54 

~ / K S  
Flow 
Area 
(R') 

135.0 
136.1 
137.1 
138.2 
139.2 
140.3 
141.3 
142.3 
143.3 
144.4 
145.4 
146.4 
147.4 
148.4 
149.4 
150.4 
151.4 
152.4 
153.4 
154.4 
155.4 
156.4 
157.4 
158.4 
159.4 
160.4 
161.3 
162.3 
163.3 
164.3 
165.2 
166.2 
167.2 
168.1 
169.1 
170.0 
171.0 
171.9 
172.9 
173.8 
174.8 
175.7 
176.7 
177.6 
178.6 
179.5 
180.4 
181.4 
182.3 
183.2 
184.2 
185.1 
186.0 
186.9 

Wetted 
Perimeter 

(R) 

138.37 
138.69 
139.02 
139.35 
139.67 
139.99 
140.31 
140.63 
140.94 
141.26 
141.57 
141.88 
142.19 
142.50 
142.81 
143.11 
143.42 
143.72 
144.02 
144.32 
144.62 
144.91 
145.21 
145.50 
145.60 
146.09 
146.38 
146.67 
146.96 
147.24 
147.53 
147.81 
148.09 
148.38 
148.66 
148.94 
149.21 
149.49 
149.77 
150.04 
150.32 
150.59 
150.86 
151.13 
151.40 
151.67 
151.94 
152.20 
152.47 
152.73 
153.00 
153.26 
153.52 
153.78 



Table 
Rating Table for Irregular Channel 
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Rating Table for Irregular Channel 
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Table 
Rating Table for Irregular Channel 

Elevation 
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Table 
Rating Table for Irregular Channel 

J L. 

Project Englneec Linda Johnson 1 
FlowMaster uE.1 (61401 ; 

(203) 755-1666 PageTof 8 ( 

3.160.00 

3.180.00 

3,200.00 
3,210.00 
3,220.00 
3.230.00 
3.240.00 
3.250.00 
3.260.00 
3.270.00 

3,290.00 
3,300.00 

3.320.00 
3.330.00 

3.350.00 
3,360.00 
3.370.00 
3.380.00 
3.390.00 
3.400.00 
3.410.00 
3.420.00 
3.430.00 
3.440.00 
3,450.00 
3.460.00 
3,470.00 
3,480.00 
3,490.00 
3.500.00 
3.510.00 
3.520.00 
3.530.00 
3,540.00 
3.550.00 
3.560.00 
3.570.00 

2.372.69 
3.170.002.372.69 

2.372.69 
3,190.002.372.70 

2.372.70 
2.372.70 
2,372.71 
2.372.71 
2.372.71 
2.372.72 
2,372.72 
2,372.72 

3,280.002,372.73 
2,372.73 
2.372.73 

3.310.002.372.74 
2.372.74 
2.372.74 

3.340.002.372.75 
2,372.75 
2.372.75 
2,372.76 
2.372.76 
2.372.76 
2.372.77 
2,372.77 
2,372.77 
2,372178 
2.372.78 
2.372.78 
2.372.79 
2,372.79 
2,372.79 
2,372.80 
2.372.80 
2.372.80 
2.372.81 
2,372.81 
2.372.61 
2.372.82 
2.372.82 
2.372.82 

9.24 
9.25 
9.26 
9.27 
9.28 
9.29 
9.30 
9.31 
9.32 
9.33 
9.34 
9.35 
9.36 
9.37 
9.38 
9.39 
9.40 
9.41 
9.42 
9.43 
9.44 
9.45 
9.46 
9.47 
9.48 
9.49 
9.49 
9.50 
9.51 
9.52 
9.53 
9.54 
9.55 
9.56 
9.57 
9.58 
9.59 
9.60 
9.61 
9.62 
9.63 
9.63 

342.0 
342.7 
343.4 
344.1 
344.8 
345.5 
346.2 
346.9 
347.6 
348.3 
349.0 
349.7 
350.4 
351.1 
351.8 
352.5 
353.2 
353.9 
354.6 
355.3 
356.0 
356.7 
357.4 
358.1 
358.8 
359.5 
360.2 
360.9 
361.6 
362.3 
363.0 
363.7 
364.3 
365.0 
365.7 
366.4 
367.1 
367.8 
368.5 
369.2 
369.8 
370.5 

207.48 
207.57 
207.66 
207.76 
207.85 
207.94 
208.03 
208.12 
208.21 
208.30 
208.39 
208.48 
208.57 
208.66 
208.75 
208.84 
208.93 
209.02 
209.11 
209.20 
209.29 
209.38 
209.47 
209.56 
209.65 
209.74 
209.83 
209.91 
210.00 
210.09 
210.18 
210.27 
210.36 
210.44 
210.53 
210.62 
210.71 
210.79 
210.88 
210.97 
211.06 
211.14 

207.33 
207.42 
207.51 
207.60 
207.69 
207.79 
207.88 
207.97 
208.06 
208.15 
208.24 
208.33 
208.42 
208.51 
208.60 
208.69 
208.78 
206.67 
208.96 
209.05 
209.13 
209.22 
209.31 
209.40 
209.49 
209.58 
209.67 
209.75 
209.84 
209.93 
210.02 
210.11 
210.19 
210.28 
210.37 
210.46 
210.54 
210.63 
210.72 
210.80 
210.89 
210.98 
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- 
/ . / 

U' 2 L ~ i ) a h e ~  i /rn&~'L /U,L Abfm 
Top 

Width 
(fl) 

211.06 
211.15 
211.24 

211.32 
211.41 
211.49 
211.56 
211.67 
211.75 
211.84 
211.92 
212.01 

212.09 

Discharge 
(cfs) 

3.590.00 
3.600.00 
3,610.00 
3,620.00 

3.630.00 
3,640.00 
3,650.00 
3,660.00 
3,670.00 
3,680.00 

3.700.00 

Water 
Surface 

Elevation 
(R) 

3.580.002,372.83 

2.372.83 
2.372.83 
2.372.84 
2,372.84 
2.372.84 
2.372.85 
2.372.85 
2,372.85 
2.372.85 

2,37286 
3.690.002.372.86 

2.372.86 

Wetted 
Perimeter 

(fl) 

211.23 

211.32 
211.40 
211.49 
211.58 
211.66 
211.75 
211.83 
211.02 

212.01 
212.09 
212.18 
212.26 

Velocity 
(Ws) 

9.64 

9.65 
9.66 
9.67 
9.68 
9.69 
9.70 
9.71 
9.72 
9.73 
9.74 
9.74 

9.75 

Flow 
Area 
(v) 

371.2 

371.9 
372.6 
373.3 
373.9 
374.6 

375.3 
376.0 
376.7 
377.3 
378.0 
378.7 
379.4 



FLWD HIDRMiRIPH PACMGS IHEC-1) * 
JUN 1998 

VERSION 4 . 1  

' RUN DATE 27NOV02 TIHE 08.45.45 . ......................................... 

U.S. W Y  CORPS OF ENGINEERS . 
+ HYDROLCGIC WGIYEERING CENTER 

809 SBCOND STREET 
DAVIS. CILlFOLWlli 95616 

THIS P R W  REPIACES I(LL DREYIWS VERSIONS OF 86C-1 KNOWN AS HECl (JAN 731,  HECIGS, HEClDB, AND HSClW 

THE DEFIUITIONS OF VARIABLES -RTIMP- W D  -RTIOR- HAVE CHlYlGED FRM THO%= USED WIT" 7°F. 1973-SmE INPUT STIIIICTURB ~~ ~ ~ ~~ ~ - ~ ~ ~ -  ~ - ~ ~ - - ~  

THE DEFINITION OF -IY(Snl(- ON R)I-URD W A S  CCHlWOe W I T "  H I S I O N S  DITED 28 S E ~  81.  THIS 15 TKE F O R T W l l  VERSION 
N E W  OPTIONS: D m R E I X  W F l O W  SUBneROEUCE. SINGLE EVUIT O W E  CIU.CULITIOH. DSS:YRITE STaGE PREODENCI. 
%$:MA0 TI=  SERIES I T  DESIRED CILNLITIM1 INTERVU. LOSS RI2E:GIEEW W D  MPT IWFIITLUTICII 
KIWIUTIC *RYE: NEW FINITE DIFFERENCE ALWRITW 

"E ID ....... 1 ....... 2. ...... 3.......4.......5.......6.......1.......8.......9...... 1 0  

1 ID NTURG CONDITIONS HYDROLOGY FOR C-FREE m DRIXNAGE WSTER e m  
2 ID B1 JE mLLER/HYDROIf(jY L DEOIKIRPHO-Y. INC.. DEC. 2001  
3 I D  
4 I D  FUR*% CONDITIONS M D  056 BASED ON CAVE CREGX WATERCWRSE MASTER PWW 
5 I D  HYDROLOGY BY PETPA TBCH, 2000. 
6 I D  
7 I D  BlifiE MODEL W E D  ON: 

7" +" 
ID FLWDPLLlN DELXNEATION STUDY OF WWRI HILLS 6 GaLLOWAI MASHES 
T" W" *a-7 d ....... 

BY Je NLLERIHYDROLCGY L GXMORPHOUhSY, INC. 
TOR THE FWOD CGWTROL DISTRICT OF M I C O P S  COUNTY 
REVISED HUICR 2002 F I L B N W .  GW224R Dl(f .................*.*.........................*..*.*.........,.,... 
100  YE= IWILYSIS Z4-m"R S T O M  "SING JD RECORDS 
H C U H P ~  USED m R  UNIT HYDRCGPAPHS .....*.............+.....................**....**.~..*,*....,.,,,.. 

.. 
I D  D W  MCORP2 OLI.IMII\Y W&SH FLOODPLAIN r lELlNWlION STOW. FCD NO 99-14 
I D  
I D  Warch 2002 revlrlon9 La orlg~nal Dec 1 9 9 9  model i n c l u d e .  
I D  
I D  HC BLOC!< ADDED FOR G W P W I W G  WmLSH ICP 195111 
I D  
I D  SUBBASIH GWl-3 NRTHER BUBDlVlDeD BLOUG W L M I A Y  UASR PER FUUL COWSNTS 
ID IN LETTBR DATED FEB. 8, 2002 
I D  
I D  ." ADDITIONAL COHBlUITION ADDED 10-n-02 TO PROVIDE TMIU. fLMl I N  
ID WORTH GALLOWAY HASH BY TWL FOR CR2H HILL FOE UREFReE M e  .*. 
ID 
10 DDM HCWlP2 Carefree Area Drslnaqa msfer P l a n .  G a l l o r a y  Wnah Future Condition 
. D l l i G W  
IT 5 01DEC99 0005  400 
10 5 2 
IN  1 5  
JD 4 80 0 01 



STATION CP286 





Tom Darlington (#36) 



Carefree Drainage Master Plan 
Field Survey Notes 

I Culvert Number: 

Date of Survey: Zuv~rev) bq k k C  
1 l. I - 

Location: TOVIA O L C t / l l ~ ( \ b f i  
I 

See * E c  W wo&\ &UM& 

C w h l  ~ w b ~ ~ t - y  b c m ~ - e C v u e r c .  

Material: 3 - bo " C IV\ P 

Headwall: 96 - S& 

Notes: c ~ d  



M E M O R A N D U M  CHZMHILL 

Boundary Conditions and Flow Split Determination, 
Culvert No. 36, Unnamed Central Tributary to Cave 
Creek 
TO: Tony Bokich 

COPIES: 

FROM: 

DATE: 

File 

Patrick Wolf 

March 13,2003 (Revised March 29,2004) 

Culvert No. 36 at Tom Darlington Road exists as the upstream boundary condition for the 
Unnamed Central Wash floodplain delineation. According to the hydrology of the project 
(see Data Collection Report), 1,652 cfs will arrive at the culvert during the 100-year event. The 
flow was calculated based on the peak at the HEC-1 concentration point CP3149 and 93 
percent of the UC50. Three - 60 inch diameter CMP's convey flow under Tom Darlington at 
this location. 

For the boundary condition analysis, this effort was completed using Haestad Methods' 
CulvertMaster software. The analysis indicates that the culverts can handle approximately 
TL1 cfs (see attached) using site specific geometry conditions. Since the tailwater elevation of 
this culvert will function as the upstream boundary condition of the model, a tailwater 
elevation obtained from the CulvertMaster program of 2266.35 ft will be used as the 
upstream boundary condition. 

A plan view of the site (see attached) shows the overtopping line that the remainder of the 
flow, 931 cfs, will cross. The road does not have a confining dip section, so the flow that is 
not conveyed through the culverts will overtop road and flow both south and west, 
eventually joining back into the main channel. Because there is a cut section in the road at 
the overtopping line, not a roadside ditch, it appears that a majority, if not all, of the flow 
will rejoin the main channel by R.S. 2.2064 (see attached sketch). However, for modeling 
purposes, it is assumed that all of the flow is in the main channel for that entire reach as that 
is the more conservative assumption. 

The overtopping analysis was performed to determine if the flow overtopping the road 
would rejoin the main channel, continue south along the west side of Tom Darlington and 
rejoin the main channel, or continue south along the east side of Tom Darlington and divert 
from the Unnamed Central Tributary to the Cave Creek floodplain model. 

The results indicate that the overtopping flow will generally travel either west or south. A 
dividing line was established from inspection of the topography with a consideration for 
momentum of the overtopping flow. The amount of flow for each direction was 
determined by the percentage of area of each respective cross section. Several additional 
cross sections downstream were used to determine the amount of flow that will rejoin the 

P W V S  BOUNDARY CONDfTlON MMOPAWDCC 



BOUNDARY CONDITIONS AND FLOW SPUTDETERMINATION. CULVERTNO. 38, UNNAMED CENTRALTRIBUTARY TOCAVE CREEK 

main channel, and the amount that will continue south towards the Carefree Highway 
intersection. 

Of the 931 cfs that overtops the roadway, approximately SO3 cfs will return to the main 
channel immediately downstream of the culvert headwall, and approximately 128 cfs will 
travel south, parallel to the road. The 128 cfs will continue south along the eastern roadside 
channel. 

PHXICULVS BOUNDARY CONDITION MEMOPAW DOC 





Culvert DeslgnerlAnalpr Report 
Number 36 Tom Darlington 

O Q C ~  t b p p i d q  b a b ~ i c  1 %m f i r ~ ~ ~ j f o v r  - 
Analysis Component 

V 

Storm Event Design Discharge 1,652.00 cfs 

Peak Discharae Method: User-Soecified - 
Design Discharge 1.652 00 CIS Check Discharge 1.65200 ds 

Tailwater properties: Trapezoidal Channel 

Tailwater conditions tor Deslgn Smrm. 

DiScharge 1,652.00 cfs Bottom Elevation 2.261.75 fl 
Depth 4.60 fl Velocity 14.84 lt/s 

- 

Name Description Discharge HW Elev. Veloc~ty 

Culvert-1 3-60 inch Circular 720.61 cfs 2,274.88 fl 12.71 Ws* Disck9e  d 
Weir Roadway 930.90 cfs 2,274.88 fl N" ' OUff tqqOt'h 
Total 1,651.51 C k  2,274.88 f l  N/A 3 

Title: Carefree Drainage Master Plan Project Engineer. Unda Johnson 
p:\l82B44\cuivertmaster\number 38.m CH2M H H  CuiveriMaster v2.0 (ZW 
W28t04 09:32:O@ AM O Haaslad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1668 Page 1 of 3 



Culvert DesignerlAnalyzer Report 
Number 36 Tom Darlington 

DibCharQe ' Computed Headwater Elevation 2,274.88 n 720.61 cfs 
Inlet control HW EI~V. 2,274.88 n Talhvaler Bevation 2,268.35 n 
Outlet Contml HW Elev. 2,274.25 n Control Type Inlet Contml 
Headwater De~tMieloht 1.81 

Grades 

Upstream Invert 2,285.82 ft Downstream Invert 2,281.75 n 
Length 155.63 n Construoied slope 0.026258 wn 

Hydraulic Profile 

PmRle MI Depth, Downstream 4.60 ft 
Slope Type Mild Normal Depth 4.38 ft 
Flow Regime Subcritlcal Critical Depth 4.36 ft 
Velocity Downstream 12.71 tvs Critical Slope 0.028378 fWt 

Sectton 

Sectlon Shape Clrcular Mannlngs Coefflclent 0.024 
Sectton Material CMP Span SO0 ft 
Section Size 60 Inch Rise 500 ft 
Number Sections 3 

Outlet Control Properties 

Outlet Control HW Elev. 2,274.25 ft Upstream VelociQ Head 2.70 It 
Ke 0.50 Entrance Loss 1.35 n 

lnlet Control Properties 

Inlet Control HW Elev. 2,274.88 ft Flow Control Submerged 
Inlet Type Headwall Area Full 58.9 W 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

We: Carefree Drainage Master Plan Pm@l Engineer. Unda Johnson 
p : \ 1 6 2 0 4 4 k u ~ t e ~ v n b e r  36 rn CHm HIII CuhrertMaster v2.0 [P.DDBI 
03/28/04 W:32W AM (B Haestad Meth* lno. 37 Brookside Road Waterbury, CT06708 USA +I-2W-755-1866 Page 2 01 3 I 



Culvert DeslgnerIAnalyzer Report 
Number 36 Tom Darlington 

Component:Wetr 
0 h c f W 1 h 7  h / y f ; i 5 ,  /ow7 

C 

Jar4 y h h  
Hydraulic Component(s): Roadway 

Dl~charge 930.90 cfs Allowable HW' Elevation 2,274.88 n 
Roadway width 146.00 R OveMpplng Coeffkient 3.04 US 
LOW Point 2.271.52 R Headwater Elevation 2,274.88 R 
Discharge Coefflclent (Cr) 3.04 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2,266.35 R 

sta IR) E I ~ V .  ln) 

Mle: Carefree Drainage Master Plan Proled Engineer Lfnda Johnson 1 
p:\l~44\culverbnast@r\number 3 8 . m  CHPM Hlll CuivertMaster v2.0 (2.0061 
CW2EKM 09:32:09 AM Q Meetad Methods, lnc. 37 Brookalde Road Waterbury. CT 1x708 USA +1-203.7551666 Page3013 1 



Worksheet 
Worksheet for lrrenular Channel 

O ~ i ~ p i " r l  hb4i5 , r& c w  i ;npl ,  
Project Descrlptbn 

Worksheet A 
FlOw Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.018400 Wft 
Discharge 930.90 cfs 

Options 

Current Roughness Methad lmpmved Lotteh Method 
Open Channel Welghtlng Method Improved Lottel's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannlngs Coefficient 0.042 

Water Surface Elevation 2,272.76 It 
Elevation Range 2,266.50 to 2,281.30 
Flow Area 174.9 fP 
Wetted Perimeter , 148.83 n 
TOP Wdth 148.08 R 
Actual Depth 4.26 it 
Cinical Elevation 2,272.61 R 
Critical Slope 0.025066 Wft 
Velocity 5.32 Ws 
Velocity Head 0.44 ft 
Speclflc Energy 2,273.20 fl 
Froude Number 0.86 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannlngs 
Station Station Coefflclent 

040 048 0.040 

048 1 +41 0.025 

1 4 1  2+36 0.058 

Natural Channel Points 

Statton Elevation - 0 ~ b p ; n j  line C d r l  i ~ ~ k 5  
(ft) (n) 

040 2,281.10 

Project Engineer. Robert Lyons 1 
p:l..\cu~e~-3B1-07-03.lm2 Cn2M HILL FlowMaatervB.0 [614t-1 ; 
W291c-i 093422 AM o Haestad Methods, lnc. 37 Brwkslde Road Waterbury, CT USA PM) 755-I= Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

~atural channel Polnta 

Station Elevation 
In) ln) 

Pmjecl Enainwr: Robeti Lyorm 
p:l..\ouhre~3S1-O7MMhn2 CHZM H I U  FlowMaster vB.0 1814bl 
03/29/04 09:34:22 AM 0 Haestad Memode, lm. 37 8r~Wdde I%& Waterbuly. CT 05708 USA (203) 755-1886 PaQe2012 



Cross Section 
Cross Section for irregular Channel 

W~.fot.~Hh.q h f i l y ~ ( 5 ,  fib Dwlh jbn  
Project DescripHon 

Worksheet A 
flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Sectlon Data 

Mannings Coeltiolent 0.042 
Shpe 0.018400 Wn 
Water Surface Elevation 2,272.76 it 
ElevaUon Range 2,268.50 to 2,281.30 
Discharge 930.00 CIS 



Rating Table Report 
Number 36 Tom Darlington 

I Minimum Maximum Increment 

Discharge 0.00 2.000.00 20.00 cfs 

Project Engineer: Unda Johnson 
Culvetthtaster v2.0 p.OO5l 

+1-2057554666 Page1 of2 

20.00 
40.00 
60.00 
80.00 

100.00 
120.00 
140.00 
160.00 
180.00 
200.00 
220.00 
240.00 
260.00 
280.00 
300.00 
320.00 
340.00 
360.00 
360.00 
400.00 

05/21/03 10345% AM O Haealsd Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA 

2,266.69 
2,267.35 
2.267.71 
2.268.02 
2,266.30 
2.268.56 
2,268.60 
2.269.02 
2.269.24 
2.269.45 
2.269.65 
2,269.65 
2,270.04 
2.270.23 
2270.42 
2270.60 
2,270 78 
2.270.96 
2,271.13 
2.271 31 
2,271.49 
2,271.66 
2.271.83 
2,271.99 
2.272.14 
2,272 28 
2,272.41 
2.272.54 
2,272.66 
2,272.77 
2.272.68 
2.272.98 
2.273.08 
2,273.17 
2,273 25 
2.273.32 
2,273.36 
2,273.44 
2.273.50 
2,273.56 
2,273.61 
2,273.66 
2.273 71 
2.273.75 
2,273.60 
2.273.84 
2.273.86 
2,273.92 
2,273.96 

Drainage Master Plan 
\ \ p h o e n l x ~ m ~ l 6 2 9 4 4 \ c u I V ~ ~ u m b ~ ~  

I 
I 

- fpi~>h*(.& 

36.cvm CHZM Hill 

420.00 
440.00 
460.00 
480.00 
500.00 
520.00 
540.00 
560.00 
530,OO 
600.00 
620.00 
840.00 
660.00 
660.00 
700.00 
720.00 
740.00 
760 00 
780.00 
800.00 
820.00 
840.00 
860.W 
860.00 
9 0 0 . ~  
920.00 
940.00 
960.00 
980.00 

/ 
Title: @,arefree 



Rating Table Report 
Number 36 Tom Darlington 

Title: Carefree Dralnage Master Plan Proled Engineer: Llnda Johnson 
\\phoanix\pm1\162044\cuhrertmaster\number 36.cvm CHW Hill CuhreMaster vZ.0 pOLBJ 
05/21103 10:34.58 AM Q Haastad Mtrthods. lnc. 37 Bmokside Road WeteWry. CT 06708 USA +1-2034561BgB Ps0e2dZ 

.. 
) 

\ 1 

I 

1.840.00 2,275.06 
1,860.00 2,275.08 
1,680.00 2.275.10 
1.900.00 2,275.12 
1,920.00 2.275.13 
1.940.00 2.275.15 
1,960.00 2,275.17 
1,980.00 2,275.19 

Discharge (&) 

1,000.00 
1,020.00 
1,040.00 
1,060.00 
1.080.00 
1,100.00 
1,120.00 
1.140.00 
1,160.00 
1,180.00 
1,200.00 
1.220.00 
1.240.00 
1.260.00 
1.280.00 
1,300.00 
1,320.00 
1.340.00 
1,360.00 
1.380.00 
1.400.00 
1,420.00 
1,440.00 
1,460.00 
1.480.00 
1.500.00 
1.520.00 
1,540.00 
1,560.00 
1.580.00 
1.600.00 
1.620.00 
1.640.00 
1.660.00 
1,660.00 
1.700.00 
1.720.00 
1,740.00 
1.760.00 
1.780.00 
1,800.00 
1,820.00 

HW Uev. (fi) 

2.274.00 
2,274.03 
2274.07 
2.274.10 
2274.14 
2.274.17 
2,274.20 
2.274.24 
2,274.27 
2.274.30 
2274.33 
2,274.36 
2,274.39 
2.274.42 
2274.44 
2,274.47 
2.274.50 
2.274.52 
2,274.55 
2.274.56 
2.274.60 
2.274.63 
2.274.65 
2.274.67 
2,274.69 
2,274.72 
2.274.74 
2.274.76 
2,274.78 
2.274.60 
2.274.82 
2.274.84 
2,274.86 
2.274.89 
2.274.91 
2.274.93 
2.274.95 
2,274.96 
2,274.98 
2.275.00 
2,275.02 
2,275.04 



UC (m'-rR I z 4  H R  
wr\ 0kA.lcJLJGTPrJ ~...."*....'*......., .................. ....................................... 

I lZOOD HYDR-PH P A C W P  IHKC-I1 U.3. M Y  CORPS O? W I N E E R S  t 

1' 
JllN I 9 9 8  HPDROLOOlC BNGINBERINO m&R . 

VERSION 4.1  609  SECOND S T W T  
DAVIS. cILImwxa 95616 

RUN DATE 27NOV02 TINE 08:53:50 . + 1916) 756-1104 

nlB D Z l I N l T I W S  OF VARIAB18S -RTlMP- AND -RTIOR- lUVP M W D  FRO. THOSE WBD WITH Tm 1913-STYLE INPUT STRUmURB. 
TNE DZPINITION OF -RI(SIIX- ON M - C U D  W CH&NOED KITH REVISIONS OAlPD 2 8  SPP 81.  TBIS 19 TNE R I R T R I M V  V W I W  
NB1 OPTIMIS: MllsRBIII( OOTFLW SUQlSWENCB , S1WX.E EVENT M O B  U L C W T I M ,  DSS:1311lP STAGE FREQQEHCI, 
0SS:RMO T I W  S m B 9  AT DESIRBD U L C W T I O N  IHTBRVS MSS RITB:GRBn( ARD AM- INFILTRITIW 
KXNUtmTIC HIYB: HSw FINITE D I F F S R B W  llCORITK4 

HEC-I INPUT PAC' . 
LINE I D  ....... 1 ....... 2.......3.......4.......5.......6......7.. .... 8 ....... 9..... 1 0  

1 ID UC WDEL - W N A W D  WaSH, NFPRRL 
2 ID 100-YEAR 24-HWR HODEL FILE-: UClO024I.IUT 
3 I D  N N R E  CONDITIONS 
4 I D  ClWBFREE OWalLUGE MASTER PLlWl 
5 I D  n o  2000C037 
6 ID BY CHZH HILL 
7 I D  FMI THE FLCOD CMITROL DISTRICT OP LURICWA C m I  
8 I D  J m m Y  2001 - .- .................................................................... 

ID 100  YE= ANALYSIS 24-"OUR S T W  
ID SCS TXPB I1 DISTRIBUTION 
I D  GRBER AND MPT W S  LUTE m T H W ,  WIN-2 
I D  W UNIT HYDilOORBPH, IIORWL DEPTH CEMNEL ROUTlNC 
1. .".*"'.."r+.+.+r.r...r.r......*.......*..........**~.*..*+.,.,,.,*, 

I D  DEPTH-IV(BII DBDOCT FACTORS B1S8D W TliBla Z.la OF FCCMC HANnAI 
ID PC RECORDS 1RB 11-HOUR SCB TYPE I1 PAINFILL DISTRIBUTION 
I D  PRBLlHlWLRY 
'DIGRDn 
IT 2 500 
10 5 2 
I N  1 5  
JD 4.60 0 .01  

34 W( UC8 
3 5  W SW-BASIN 8, UNNAIlBD WASH NFPRDL 
3 6  I(H THB FOLLOWINO P W P W I S  HERB PRWIDED FOR THIS B1sm 
3 7  lar 1- 1 .04  xb 0 0 3 1  S-138.0 
3 8  BA 054 
3 9  LC .30 . 36  4 9 .26 36.0  
40  UC .225 , 384  
4 1  Uh 0 5 1 6  3 0  65  7 7  84 
42  m 100  

4 3  m "C9 
44 fM SUQBASIN 9, U I I I I W D  WASH CENTRRL 
4 5  M THE E L L W l N G  P-TERS HERE PROVIDED FOR THIS BliSlH 
4 6  IM L- 0.91 Kb- 0.031 5-145.0 
1 7  BI o l 7  

94 97 
PAGE 2 



STATION CP3149 

101 OUTPLO* 
0. 200. 400. 600. 800. 1000. 1200. 1400. 1600. 1800. 2000. 2200. 

DlilWar PER 
loo00 10 --------. _---...-- _..-_..._ 
10002 20 
10004 30 
10006 10 
10008 50 
10010 6.3 
10012 70 
10014 80 
10016 90 . . 
l0OlB 100 
10020 110.. . . . . . . . . . . . . . . , . . . 
10022 120 
10024 130 
10026 140 
10028 150 
10030 160 
10038 110 
10034 180 
10036 190 
10038 200 
10040 210.. . . . . . . . . . . . . . . . . . . . . . 
loo42 220 
10044 230 
10046 240 
10048 250 
10050 260 
10052 270 
10054 280 
10056 290 
lD058 300 







Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: , I S  3 b  

Source of Data: 710dP\~n oe\in+Cn Df d C P -  &\\s 4 G C L ( \ ~ O U J  
WQJ, ZCO\, Q ~ ; W *  

Location: s q ~  d (SCWL ~ai\ 

Material: fautd dsp -SSh--+ 

Protection: 

Notes: 









Worksheet 
Worksheet for Irregular Channel 

SGO~R TLI I L 
Project Description 

Worksheet JEF-36 
Flow Element Irregular Chanl 

Method Manning's Fon 
Solve For Channel De~ th  

Input Data 

Slope 022000 Wft 
Discharg, ,560.00 cfs 

Ootions 

Current Roughness Methoved Lotter's Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiel 0.032 
Water Surface Elev 2,313.14 fl 
Elevation Range 19.80 to 2,316.00 
Flow Area 413.9 ft* 
Wetted Perimeter 204.59 ft 

Top Width 204.45 fl 
Adual Depth 3.34 ft 
Critical Elevation 2.313.66 fl 
Critical Slope 0.011252 wft 
Velocity 11.02 Ws 
Veiocity Head 1.89 R 
Specific Energy 2,315.03 fl 
Froude Number 1.37 
Flow T v ~ e  Sv~ercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

PmJed Engineer: Linda Johnson 
\\phoenix\pmj\l62S44\flowmaster\carefree.fm2 CHZM Hlll FlowMsster v6.1 [614ol 
11/22/02 07:36:16 AM '.Q Haestad Methods, lnc. 37 eraokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Scopts r w  ,., 
Project Description 

Worhsheet JEF-36 

Flow Element Ikregular Chanl 
Method Manning's Fon 

Solve For Channel D e ~ t h  

Input Data 

Slope 022000 Wfl 

Ootions 

Table 
Rating Table for Irregular Channel 

Current Roughness Methcwed Loner's Method 
Open Channel Wetghttng )ved Lotter's Method 
Cbsed Channei We~ghttn! Horton's Melhod 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 4,600.00 10.00 

Discharge Water Velocity 
(A) Surface (Ws) 

Elevation 
(a) 

0.00 2,309.80 0.00 

10.00 2,310.03 1.76 
20.00 2,310.10 2.24 
30.00 2.310.16 2.56 
40.00 2.310.21 2.62 
50.00 2,310.25 3.03 
60.00 2,310.29 3.20 
70.00 2.310.32 3.36 
60.00 2.310.36 3.50 

90.00 2.310.39 3.63 
1OO.M) 2.310.41 3.75 
110.00 2.310.44 3.66 
120.00 2,310.47 3.96 
130.00 2.310.49 4.05 
140.00 2.310.52 4.14 
150.00 2.310.54 4.22 
160.00 2,310.56 4.30 
170.00 2.310.58 4.38 

180.00 2.310.61 4.45 
190.00 2.310.63 4.52 
200.00 2.310.65 4.59 
210.00 2.310.66 4.65 

220.00 2,310.68 4.72 
230.00 2,310.70 4.78 
240.00 2,310.72 4.83 

250.00 2.310.74 4.89 
260.00 2.310.75 4.94 
270.00 2.310.77 5.00 

Flow Wetted Top 
;re; p.;&l y;; I 

Projed Engineer: Linda Johnson 
\\phoenix\pmjll62944\flowmaster\carefree.fm2 CHZM Hlll FlowMaster v6.1 [6140] 
11122/02 07:36:37 AM 0 Haestad Methods. lnc. 37 Brwkside Road Waterbury. CT 06706 USA (203) 755-1666 Page 1 of 9 



Table 
Rating Table for Irregular Channel 

\\phaenix\pro~\l 6Z844\flowmastet\~retiee8Im2 CHZM Hill 
11122102 07 36 37 AM Q Haestad Methods, lnc 37 Bmokslde Road Waterbury. CT 06708 USA 

Project Engineer: Llnda Johnson 
FlowMaster "6.1 161401 

(203) 7551666 Page 2 of 9 



Table 
Rating Table for Irregular Channel 

\\phaenix~mj\162944\fl~wmaster\Carefree.f 2 CHZM Hill 
11R2/02 07:36:37 AM @ Haestad Methods. 1°C. 37 Bmokside Road Waterbury. CT 06708 USA 

Project Engineer. Linda Johnson 
FlowMaster "6.1 [614o] 

(203) 7551666 Page 3 of 9 



\\phoenix\pmj\l62944\flowmaster\carefree.fm2 CH2M HIII 
11/22/02 07:36:37 AM Q Haestad Methods. lnc. 37 Bmokside Road Waterbury. CT 06708 USA 

Table 

Project Engineer: Linda Johnson 
FlowMsster "6.1 [61401 

(203) 755-1 666 Page 4 of 9 

Table for Irregular Channel 

Discharge 
(cfs) 

1,420.00 
1,430.00 
1,440.00 
1,450.00 
1,460.00 
1,470.00 

1.480.00 
1,490.00 
1.500.00 
1.510.00 
1.520.00 
1.530.00 
1,540.00 
1.550.00 

1.570.00 
1.580.00 

1.590.00 
1.600.00 
1.610.00 

1.630.00 

1,640.00 
1.650.00 
1.660.00 

1,690.00 
1.700.00 
1.710.00 
1.720.00 
1.730.00 
1.740.00 

1.750.00 
1.760.00 
1.770.00 
1.780.00 

1.810.00 
1.620.00 
1,630.00 
1,840.00 

1.650.00 

1,870.00 

1,880.00 
1.890.00 
1.900.00 
1,910.00 

1.920.00 
1.930.00 
1.940.00 
1.950.00 

Flow 
Area 
(fi? 

182.0 
182.9 

183.6 
184.8 
185.7 
186.7 

187.6 
168.6 
189.5 
190.4 
191.4 
192.3 
193.2 
194.1 
195.1 
196.0 
196.9 
197.8 
198.8 
199.7 
200.6 

201.5 
202.4 
203.3 
204.3 
205.2 
206.1 

206.9 
207.8 
208.6 
209.4 
210.3 
211.1 
211.9 
212.8 

213.6 
214.4 
215.3 
216.1 
216.9 

217.7 
218.6 
219.4 

220.2 
221.0 
221.6 
222.7 
223.5 
224.3 

225.1 
225.9 

226.7 
227.5 
228.3 

5 ~ p R  
Water 

Surface 
Elevation 

(fi) 

2.311.84 

2,311.65 
2.311.66 
2,311.86 
2.311.87 
2.311.88 

2,311.88 
2,311.69 
2.311.89 
2,311.90 
2,311.91 
2,311.91 
2,311.92 
2.311.92 

1.560.002.311.93 
2.311.94 
2,311.94 
2,311.95 

2.311.95 
2.311.96 

1.620.002.311.96 
2,311.97 
2.311.98 
2,311.98 
2.311.99 

1.670.002.311.99 
1.680.002.312.00 

2.312.00 
2,312.01 
2.312.01 
2.312.02 
2.312.03 
2.312.03 
2.312.04 
2.312.04 

2.312.05 
2.312.05 

1.790.002.312.06 
1.800.002.312.06 

2.312.07 

2.312.07 
2.312.08 
2.312.08 
2.312.09 

1,860.002.312.09 
2.312.10 
2.312.10 
2,312.11 

2.312.11 
2.312.12 
2,312.12 

2,312.13 
2,312.13 
2,312.14 

Wetted 
Perimeter 

(fi) 

150.66 
151.23 
151.60 

151.97 
152.33 
152.70 
153.06 
153.42 
153.78 
154.14 
154.50 
154.65 

155.21 
155.56 
155.91 
156.26 
156.61 
156.96 
157.30 
157.65 
157.99 
158.33 

158.67 
159.01 
159.35 
159.69 
160.03 
160.25 

160.45 
160.66 
160.86 
161.06 
161.27 
161.47 
161.67 
161.87 

162.07 
162.27 
162.47 
162.67 
162.86 

163.06 
163.26 
163.45 

163.65 
163.84 
164.04 
164.23 

164.43 
164.62 
164.81 
165.00 

165.20 
165.39 

TwII 
Velocity 

(Ws) 

7.80 

7.82 
7.83 
7.85 
7.86 
7.87 
7.89 
7.90 
7.92 

7.93 
7.94 
7.96 

7.97 
7.98 
8.00 
8.01 
8.02 
8.04 
8.05 
6.06 
8.08 

8.09 
8.10 
8.11 
8.13 
8.14 
8.15 
8.17 

8.18 
8.20 
8.21 
8.23 
8.24 
8.26 
8.27 
8.29 

8.30 
6.32 
6.33 
8.34 

8.36 
8.37 
8.39 

8.40 
6.42 
8.43 
8.44 
8.46 
8.47 

8.49 
8.50 

8.51 
8.53 
6.54 

Rating 

Top 
Width 

(fi) 

150.80 

151.17 
151.53 
151.90 
152.27 
152.63 

152.99 
153.35 
153.71 
154.07 
154.43 
154.78 

155.14 
155.49 
155.M 
156.19 

156.54 
156.69 
157.23 
157.58 
157.92 
158.26 

158.60 
158.94 
159.28 
159.62 
159.95 
160.18 

160.38 
160.58 
160.79 
160.99 
161.19 
161.39 
161.60 
161.80 
162.00 
162.19 

162.39 
162.59 

162.79 
162.99 
163.18 
163.38 

163.57 
163.77 
163.96 
164.16 
164.35 

164.54 
164.74 
164.93 
165.12 

165.31 



\\phoenix\pm~l62944\flowmaster\carefree.fm2 CHZM nil1 
11/22/02 07 36.37 AM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 7 

Table 

Project Engineer: Linda Johnson 
FlowMaster 6 . 1  [614o] 

'551668 Page 5 of 9 

Table for Irregular Channel 

Discharge 
(cfs) 

1,960.00 
1.970.00 
1,980.00 
1.990.00 
2.000.00 
2.010.00 
2.020.00 

2,030.00 
2.040.00 

2.060.00 
2.070.00 
2.080.00 
2,090.00 
2.100.00 
2,110.00 
2.120.00 
2.130.00 
2.140.00 
2,150.00 

2.160.00 
2.170.00 
2.180.00 
2.190.00 
2.200.00 
2,210.00 

2,220.00 
2.230.00 

2.250.00 
2,260.00 
2.270.00 
2.280.00 
2,290.00 
2,300.00 
2,310.00 

2.320.00 
2.330.00 
2.340.00 
2.350.00 
2.360.00 

2,370.00 
2.380.00 
2.390.002,312.34 

2.400.00 
2.410.00 
2.420.00 
2.430.00 
2,440.002,312.36 
2.450.00 

2.460.00 
2,470.00 
2.480.00 

2.490.00 

SC~PA 
Water 

Surface 
Elevation 

(*) 

2.312.14 
2.312.15 
2,312.15 
2.312.16 
2.312.16 
2.312.17 
2.312.17 

2.312.17 
2.312.18 

2.050.002.312.18 
2,312.19 
2.312.19 
2.312.20 
2.312.20 
2.312.21 
2,312.21 
2,312.22 
2.312.22 

2.312.23 
2.312.23 
2.312.24 
2.312.24 
2.312.25 
2.312.25 

2,312.25 
2,312.26 
2.312.26 
2.312.27 

2,240.002.312.27 
2.312.28 
2,312.28 
2.312.29 
2,312.29 
2,312.30 

2.312.30 
2,312.30 
2,312.31 
2.312.31 
2.312.32 

2.312:32 
2,312.33 
2.312.33 
2,312.34 

2.312.34 
2.312.35 
2.312.35 
2,312.36 

2,312.37 
2.312.37 
2.312.38 

2,312.38 
2.312.38 

T ~ A  
Velocity 

(Ws) 

8.55 
8.57 
8.58 
8.59 
8.61 

8.62 
8.63 
8.65 
8.66 
8.67 
8.69 
8.70 
8.71 
8.72 
8.74 
8.75 
8.76 

8.78 
8.79 
8.80 
8.81 
8.83 

8.84 
8.85 
8.86 
8.88 
8.89 
8.90 
8.91 
8.92 
8.94 

8.95 
8.96 
8.97 

8.99 
9.00 
9.01 
9.02 

9.03 
9.04 
9.06 
9.07 
9.08 

9.09 
9.10 
9.11 
9.13 

9.14 
9.15 

9.16 
9.17 
9.18 
9.19 
9.21 

Flow 
Area 
(R') 

229.2 
230.0 

230.8 
231.6 
232.4 
233.2 
234.0 

234.8 
235.6 

236.4 
237.2 
238.0 

238.8 
239.5 
240.3 
241.1 
241.9 
242.7 

243.5 
244.3 
245.1 

245.9 
246.6 
247.4 
248.2 
249.0 
249.8 
250.5 

251.3 
252.1 
252.9 
253.7 
254.4 
255.2 
256.0 
256.8 

257.5 
258.3 
259.1 
259.8 

260.6 
261.4 

262.1 
262.9 

263.7 
264.4 
265.2 
265.9 
266.7 

,267.5 
268.2 
269.0 

269.7 
270.5 

Wetted 
Perimeter 

(R) 

165.58 
165.77 

165.96 
166.15 
166.34 
166.52 
166.71 

166.90 
167.09 
167.27 
167.46 
167.64 
167.83 
168.01 
168.20 
168.36 
168.57 
168.75 

168.93 
169.11 
169.29 
169.48 
169.66 
169.84 
170.02 

170.20 
170.37 

170.55 
170.73 
170.91 
171.09 
171.26 
171.44 
171.62 
171.79 
171.97 

172.14 
172.32 
172.49 
172.67 

172.84 
173.01 
173.19 
173.36 

173.53 
173.70 
173.87 

174.05 
174.22 

174.39 
174.56 
174.73 
174.90 
175.06 

. 

Rating 

Top 
Width 

(fi) 

165.50 
165.69 

165.88 
166.07 
166.26 
166.44 
166.63 

166.82 
167.01 
167.19 
167.38 
167.56 
167.75 

167.93 
168.12 
168.30 
168.48 
168.66 

168.85 
169.03 
169.21 
169.39 
169.57 

169.75 
169.93 
170.11 
170.29 
170.47 
170.65 
170.82 
171.00 
171.18 
171.35 
171.53 

171.71 
171.88 
172.06 
172.23 
172.40 

172.58 
172.75 
172.92 
173.10 

173.27 
173.44 
173.61 

173.78 
173.95 
174.13 

174.30 
174.47 
174.63 
174.80 
174.97 
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Table for Irregular Channel 

Discharge Water Velocity Flow 
(ds)  Surface (Ws) Area 

Elevation (p) 
(R) 

2.500.00 2,312.39 9.22 271.3 
2.510.00 2.312.39 9.23 272.0 
2.520.00 2.312.40 9.24 272.8 
2,530.00 2.312.40 9.25 273.5 

2,540.00 2.312.41 9.26 274.3 
2,550.00 2,312.41 9.27 275.0 
2,560.00 2,312.41 9.28 275.8 
2.570.00 2,312.42 9.29 276.5 
2,580.00 2.312.42 9.30 277.3 
2.590.00 2,312.43 9.32 278.0 
2.600.00 2.312.43 9.33 278.8 

'2,610.00 2,312.44 9.34 279.5 

2,620.00 2.312.44 9.35 280.3 
2,630.00 2.312.44 9.36 281.0 
2.640.00 2.312.45 9.37 281.8 
2.650.00 2.312.45 9.38 282.5 
2.660.00 2.312.46 9.39 283.2 
2,670.002.312.46 9.40 284.0 
2,680.00 2.312.46 9.41 284.7 
2.690.00 2,312.47 9.42 285.5 

2.70000 2.31247 9.43 286.2 
2.710.00 2,312.46 9.44 286.9 

2,720.00 2,312.48 9.45 287.7 
2,730.00 2.312.49 9.47 288.4 

2,740.00 2.312.49 9.48 289.2 
2.750.00 2.312.49 9.49 289.9 
l2.760.002.312.50 9.50 290.6 
2.770.00 2.312.50 9.51 291.4 

2.780.00 2,312.51 9.52 292.1 
2,790.00 2.312.51 9.53 292.8 
2,800.00 2.312.51 9.54 293.6 
2.810.00 2.312.52 9.55 294.3 
2.820.00 2.312.52 9.56 295.0 
2,830.00 2.312.53 9.57 295.8 
2,840.00 2,312.53 9.58 296.5 
2.850.002.312.53 9.59 297.2 
2.860.00 2.312.54 9.60 297.9 

2.870.00 2,312.54 9.61 298.7 

2.880.00 2.312.55 9.62 299.4 
2,890.002,312.55 9.63 300.1 
2,900.00 2,31255 9.64 300.9 

2.910.00 2.312.56 9.65 301.6 
2.920.00 2.312.56 9.66 302.3 
2,930.00 2,312.57 9.67 303.0 

2,940.00 2.312.57 9.68 303.8 
2.950.00 2.312.57 9.69 304.5 
2,960.00 2.312.58 9.70 305.2 
2.970.00 2.312.58 9.71 305.9 
2,980.00 2.312.59 9.72 306.6 

2,990.002,312.59 9.73 307.4 
3,000.002,312.59 9.74 308.1 
3.010.00 2.312.60 9.75 308.8 
3.020.00 2.312.60 9.78 309.5 

3.030.00 2,312.61 9.77 310.2 

Wetted 
Perimeter 

(R) 

175.23 
175.40 

175.57 
175.74 
175.90 
176.07 
176.24 
176.40 
176.57 

176.73 
176.90 
177.07 
177.23 
177.39 
177.56 
177.72 
177.88 
178.05 
178.21 

176.37 
178.54 
178.70 
178.86 
179.02 
179.18 
179.34 
179.50 
179.66 

179.82 
179.98 
180.14 
180.30 
180.46 
180.61 
180.77 

180.93 
181.09 
181.24 
181.40 

181.56 
181.71 
181.87 
182.03 

182.18 
182.34 
182.49 

182.65 
182.80 
162.95 
183.11 

183.26 
183.41 
183.57 
183.72 

Rating 

Top 
Width 
(fi) 

175.14 
175.31 
175.48 
175.64 
175.61 
175.98 

176.14 
176.31 
176.48 
176.64 
176.81 
176.97 
177.13 

177.30 
177.46 
177.63 

177.79 
177.95 
178.11 
178.28 
178.44 
178.60 

178.76 
178.92 
179.08 
179.24 
179.40 
179.56 
179.72 
179.88 

180.04 
180.20 

180.36 
180.52 
180.67 
180.83 
180.99 

181.14 
181.30 
181.46 
181.61 

181.77 
181.92 
182.08 
182.23 

182.39 
182.54 
182.70 

182.85 
183.00 
183.16 
183.31 

183.46 
183.62 
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Table for Irregular Channel 

Discharge 
(cfs) 

3.040.00 
3.050.00 
3,060.00 
3,070.00 
3,080.00 
3,090.00 

3.100.00 
3.110.00 
3.120.00 
3.130.00 
3,140.00 
3.150.00 
3,160.00 
3.170.00 
3.180.00 
3.190.00 
3.200.00 

3,210.00 

3,230.00 
3,240.00 
3.250.00 
3.260.00 
3.270.00 
3.280.00 
3.290.00 
3,300.00 
3.310.00 

3,320.00 
3.330.00 
3.340.00 
3.350.00 
3.360.00 
3,370.00 
3,380.00 
3.390.00 

3.400.00 
3.410.00 
3.420.00 
3,430.00 

3.440.00 
3,450.00 
3,460.00 
3.470.00 

3.480.00 
3.490.00 
3.500.00 
3,510.00 

3.520.00 
3,530.00 
3.540.00 

3.550.00 
3.560.00 
3,570.00 

Water 
Surface 

Elevation 
(fi) 

2.312.61 

2.312.61 
2.312.62 
2.312.62 
2,312.62 
2.312.63 
2.312.63 

2.312.64 
2.312.64 
2,312.64 
2,312.65 
2,312.65 
2,312.66 
2,312.66 
2,312.66 
2.312.67 
2.312.67 

2.312.67 
3.220.002,312.68 

2.312.68 
2,312.69 
2.312.69 
2.312.69 
2.312.70 
2.312.70 
2.312.70 
2,312.71 

2,312.71 
2.312.72 
2.312.72 
2.312.72 
2,312.73 
2.312.73 
2,312.73 
2,312.74 

2.312.74 
2.312.75 
2.312.75 
2.312.75 

2,312:76 
2,312.76 
2.312.76 
2.312.77 
2.312.77 

2.312.78 
2.312.78 

2,312.78 
2,312.79 
2,312.79 
2.312.79 
2.312.80 

2,31280 
2,312.80 
2.312.81 

S ~ O ~ A T W ~ L  
Velocity 

(ftls) 

9.78 
9.79 
9.80 

9.81 
9.81 

9.82 
9.83 
9.84 
9.85 
9.86 
9.87 
9.88 

9.89 
9.90 
9.91 

9.92 
9.93 
9.94 
9.95 
9.95 
9.96 
9.97 
9.98 

9.99 
10.00 
10.01 
10.02 
10.03 
10.04 
10.05 
10.05 
10.06 
10.07 

10.08 
10.09 
10.10 
10.11 
10.12 
10.13 

10.13 
10.14 
10.15 
10.16 

10.17 
10.18 

10.19 
10.20 
10.20 
10.21 

10.22 
10.23 
10.24 
10.25 
10.25 

Flow 
Area 
(R*) 

311.0 

311.7 
312.4 
313.1 
313.8 
314.5 
315.2 

316.0 
316.7 
317.4 
318.1 
318.8 
319.5 
320.2 
320.9 
321.6 
322.3 
323.1 
323.8 
324.5 
325.2 

325.9 
326.6 
327.3 
328.0 
328.7 
329.4 
330.1 

330.8 
331.5 
332.2 
332.9 
333.6 
334.3 
335.0 
335.7 
336.4 

337.1 
337.8 
338.5 

339.2 
339.8 
340.5 
341.2 

341.9 
342.6 
343.3 
344.0 
344.7 

345.4 
346.1 
346.7 
347.4 

348.1 

Wetted 
Perimeter 

(R) 

183.87 
184.03 

184.18 
184.33 
184.48 
184.63 
184.78 

184.93 
185.08 

185.23 
185.38 
185.53 
185.68 
185.83 
185.98 
186.13 
186.28 
186.43 
186.57 
186.72 
186.87 
187.02 
187.16 

187.31 
187.48 
187.60 
187.75 
187.90 

188.04 
188.19 
188.33 
188.48 
188.62 
188.77 
188.91 
189.05 
189.20 

189.34 
189.48 

189.63 
189.77 
189.91 
190.06 
190.20 

190.34 
190.48 
190.62 
190.77 

190.91 
191.05 
191.19 

191.33 
191.47 
191.61 

Rating 

Top 
Width 

(fl) 

183.77 
183.92 
184.07 

184.22 
184.37 
184.53 
184.68 
184.83 
184.98 
185.13 

185.28 
185.43 
165.58 
185.72 
185.87 
186.02 
186.17 
186.32 
186.47 
186.61 
186.76 
186.91 

187.05 
187.20 
187.35 
187.49 
187.64 

187.79 
187.93 
186.08 
188.22 
188.37 
188.51 
188.65 

188.80 
188.94 
189.09 
169.23 
189.37 

189.52 
189.66 
189.80 
189.94 

190.08 
190.23 
190.37 
190.51 

190.65 
190.79 
190.93 

191.07 
191.21 
191.35 
191.49 
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Table 
Table for Irregular Channel Rating 

Top 
Width 

(R) 

198.90 
199.03 
199.16 
199.29 
199.42 
199.55 
199.67 

199.80 
199.93 
200.06 
200.19 
200.32 
200.44 
200.57 
200.70 
200.83 
200.95 
201.08 

201.21 
201.33 
201.46 
201.59 
201.71 

201.84 
201.96 

202.09 
202.22 
202.34 
202.47 
202.59 
202.72 
202.84 
202.97 
203.03 

203.22 
203.34 
203.46 
203.59 
203.71 

203.84 
203.96 
204.08 
204.21 
204.33 

204.45 
204.57 

204.70 
204.82 
204.94 

Discharge Water Velocity Flow 
(ds) Surface (Ws) Area 

Elevation (ff) 
(R) 

4,120.00 2.313.00 10.70 385.2 

4,130.00 2.313.00 10.70 385.8 ~ 4.140.00 2.313.00 10.71 386.5 

4,150.00 2.313.01 10.72 387.2 

4.160.00 2.313.01 10.73 387.8 
4.170.00 2.313.01 10.73 388.5 

4,180.00 2.313.02 10.74 389.1 

4,190.00 2.313.02 10.75 389.8 

4,200.00 2.313.02 10.76 390.5 

4,210.00 2.313.03 10.76 391.1 

4,220.00 2.313.03 10.77 391.8 

4.230.00 2.313.03 10.78 392.4 

4.240.00 2.313.04 10.79 393.1 
4.250.00 2.313.04 10.79 393.7 
4.260.00 2.313.04 10.80 394.4 
4.270.00 2.313.05 10.81 395.1 
4.280.00 2.313.05 10.82 395.7 
4,290.00 2.313.05 10.82 396.4 

4,300.00 2.313.06 10.83 397.0 

4,310.00 2.313.06 10.84 397.7 

4,320.00 2.313.06 10.85 398.3 

4,330.00 2.313.07 10.85 399.0 

4,340.00 2,313.07 10.86 399.6 

4,350.00 2.313.07 10.87 400.3 
4.360.00 2.313.08 10.87 400.9 
4,370.00 2.313.08 10.88 401.6 
4.380.00 2,313.08 10.89 402.2 
4,390.00 2.313.09 10.90 402.9 

4,400.00 2,313.09 10.90 403.5 
4,410.00 2.313.09 10.91 404.2 

4.420.00 2.313.10 10.92 404.8 

4.430.00 2.313.10 10.92 405.5 

4.440.00 2.313.10 10.93 406.1 
4,450.00 2.313.10 10.94 406.8 

4,460.00 2.313.11 10.95 407.4 
4.470.00 2.313.11 10.95 408.1 
4.480.00 2.313.11 10.96 408.7 

4.490.00 2.313.12 10.97 409.4 
4,500.00 2.313.12 10.97 410.0 

4.510.00 2.313.12 10.98 410.7 
4,520.00 2,313.13 10.99 411.3 
4.530.00 2.313.13 11.00 412.0 

4,540.00 2.313.13 11.00 412.6 

4,550.00 2.313.14 11.01 413.3 

4,560.00 2.313.14 11.02 413.9 

4.570.00 2.313.14 11.02 414.5 

4,580.00 2.313.15 11.03 415.2 
4,590.00 2.313.15 11.04 415.8 
4.600.00 2.313.15 11.05 416.5 

Wetted 
Perimeter 

(n) 

199.02 
199.15 
199.28 
199.41 
199.54 

199.67 
199.80 
199.93 
200.06 
200.19 
200.31 
200.44 

200.57 
200.70 
200.83 
200.95 
201.08 
201.21 

201.34 
201.46 
201.59 
201.72 
201.84 

201.97 
202.09 
202.22 
202.35 
202.47 
202.60 
202.72 
202.85 
202.97 
203.10 

203.22 
203.35 
203.47 
203.60 
203.72 

203.84 
203.97 
204.09 
204.22 

204.34 
204.46 
204.59 

204.71 
204.83 
204.95 
205.08 



FLWD HIDRCGBAPH PaCWGE IHEC-11 + 

N N  1998 
VERSION 4.1 

....................................... 
U.S. ARXl CORPS OF ENGINSERS 
HYDIIOLOiIC WCIIIEERILIG CENTER 

609 SECOND S T M Z  
DIIVIS, CU.IPoEXIli 95616 

(9161 756-1104 ....................................... 

THIS PROS- REPWLCES UL PREVIOUS WASIONS Or HEC-1 MOWN AS XECl lJUl 731, HGCIGS, HECIDB. M D  HEC1KW. 

THE DBFIHITIOIIS OF VUIIABLBLES -RTINP- NID -RTlOR- HAVE C W E D  FRO11 THOSE USED WITH THE 1973-STILE I N W T  STRUCTURE 
THE DBFINI3'ION OF --XI(- 011 W U R D  WAS C W C E D  WITH REVISIONS DATED 28 5EP 81. THIS IS THE FW.TWX77 YUISlMl 
N E W  O?Tla*S: MI1BTWA SUBWWGKNCE . SINGLE WENT DUUGE CNfiUWITION, MS:IIRITE STAGE FRECWENCY, 
DS5 =AD TlWE SeRlES *T DDESlXED CILCUUTION IWTERVaL LOSS RI'?Z.G- U1D N4PT IWFILTRITIOW 

IEC-I INPUT PhGE 1 

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

1 ID EQTQW CONDITIOUS HlDROUlOI FOR CARET?IEE i\Re* ORBINWE MASTER P L W  
2 ID 81 Je NLLER/HIDROPXX L GEOWORPHOI*X11, INC.. DEC. 2001 
3 ID 
4 ID NRlRE CMIDlflW W I D  USE U S 8 D  W U Y E  CREEK WITERCOU%5E MASTER PLAN 
5 ID HYDROLOGY BY TBT1U TECH. 2000. 
6 ID 
1 I D  BlSE W D B L  SASED ON: 
8 ID 
9 10 rUaDPUIN DELINEATION SWW DP "ILLS i WL-.I *ASHES 
10 ID E D  99-14 
11 TO BY 56 NLLERlnYDROLObl L GBWWHQLOGY. IHC. 
12 I D  FOR T H ~  MOD CMITROL DXSTRICT or HUIICOP~ C ~ W T Y  
13 10 REVISED W H  2002 F I L E N M :  GRLZ2IR.IUT ... 1 4  ID '.~.............'..........~...............**....*,..,......... 
1 5  ID 100 YE= NIILYSIS 24-HOUR ST- OSlUG JD RECORDS 
16 10 KUHF2 USED FOR "WIT BYOROCIRIPHS 
17 ID ...........................................*...***..~.,....*,..,... 
18 10 
19 ID DM HCUHPZ WU.LOY&X HISH ~ O D D P L A I H  DELINEIITIW STUDY, FCD NO. 99-14 
20 ID 
21 ID  arch 2002 revirions to original kc. 1999 model include: 
22 10 
23 ID RC ~ L O C X  ADDED FOR GIU~EYING HUH ICP 2 9 5 ~ 1  
24 ID 
25 ID SUBSASIN OW111-3 WRTHER SUBDIVIDED ALOIlG CILLOWK WASH PEP. FEW C-NTS 
26 ID IW UTTER DATED 1'68. 8 ,  2002 
27 ID 
28 ID '-' &DDITIMIU. COILBllUTlMI ADDED 10-17-02 TO PROVIDE TOTAL =OW IN 
29 ID NORTH GALLMIAX WASH BY TYL PJR CH2H H l L L  FOR CAREFREE M P  "' 
30 ID 
31 ID DON m B P 2  cerefree area ~rainagp Waster plan, ~ a l l m e y  vssh mture condition 

' D I W  
32 IT 5 010eC99 0005 400 

. 33 I0 5 2 
36 IN 15 
35 JD 4.80 0.01 
36 PC .OOO .no2 .nos .(ion .OII . o n  -020 .023 .026 
37 PC .029 ,032 .035 .038 ,041 .014 ,048 .052 .056 .060 
38 PC .064 -068 .072 6 .080 .On5 ,090 -095 .lo0 .I05 
39 PC .110 .115 2 0  , 126  3 . 1 4  .155 6 3  . n 2  
40 PC .I81 ,191 ,103 -218 ,236 .257 .283 .387 .663 ,707 
41 PC .135 .I58 ,776 .791 .804 .a15 .825 .834 ,842 .Big 
42 PC .856 .863 .869 -875 .881 ,887 ,893 ,898 9 3  ,908 
43 PE .913 .918 .922 ,926 .930 .931 9 3  ,942 9 ,950 
4 4  PC ,953 ,956 .959 -962 -965 ,968 9 .974 9 .980 
45 PC -983 .986 .989 -932 ,995 .998 1.000 
I6 JD 4 - 7 8  1.00 

. ow ..... Updated ""' 
HEC-1 INPUT 

LIUE ID ....... 1. ...... 2 ....... 3.......4.......5.......6....... 7 

PAGE 2 



('3) OUTEZQW 
0. 500. 1000. 1500. 2000. 2500. 3000. 3500. 4000. 4500. 5000. 0. 0. 

D R H m  PER 
.-------- 

l o o l o  20  
lo015 30 
10020 40 
10025 M 
lQ030 60 
10435 70 
10040 80 
10045 90 
looso 100 
10055 1 1 0 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  1.> , /  , .  i L  . . i i  

10100 1 2 0  
10105 130 
10110 140 
ID115 150 
zolm 160 .- ,., 
10125 170 
111130 180 
10135 190 
10110 250 +~ 
10145 2 1 0 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . % . a s , * !  . . . . ? .  ~ . . .~ .  
10150 220 
10155 230 
10200 240 
lnm5 2% 
10210 260 
t i i l l 5  270 
10220 280 
10125 290  
10230 300 
10235 3 1 0 . .  . . . . . . . . . . . . . . . . . . - . . . . . . . . 2 . 3  . . . . , ,. f ,. . . . . . 
10240 320 
10215 330 
10150 340 
lob55 350 
10300 360 
10905 310 





1 Cow Track at Scottsdale Boundary (JEF #43) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 43 ( T E F )  

Source of Data: T ' q O  Wc @-As 
Location: Cod ,̂wC \L Ssc~tfsdd~ b~ULnOlCrxrj( 

U 

Material: Db0 C~ESSL* 
V 

Protection: $- 

Notes: P k  D &  f ? O O d p ~ w n  k l \ndO9 
ojdlMc-.1 &OJih h\oldle && 

J 





C L J T ~ ~ X -  A &~~~;LL- IL  - &A%' 
NG for Impassable and drations Only Plan: 

RS = 1 5884 RS. 1.5884 

Statton (fl) 

NG for Impassable and Durations Only Plan: 
RS = 1 5702 R.S. 1.5702 

5 Legend 
8 

W S  PF 1 

Ground 

Bank Sta 

0 

Statton (tl) 

L f Q  : LSW potnr ,,* f t . , ~ ~  



LT*UC h S a s ~ x r ~ e  ?x.w.-o~* 
I NG for Impassable and durations Only Plan: I 

Legend 

WS PF 1 

Ground 

Levee 

Bank Sta 

RS = 1.5371 R.S. 1.5371 

Station (ft) 

2605- 
- 

2600- 

NG for Impassable and Durations Only Plan: 
RS=15177 R S  15177 

0 
0 0 5  . b.058+.025+-.~-4 

0 
2 3 

5 2 

I 

5 8 I ,  I I ,  1 1  1 , , , , , , . , , , , , , / , /  

0 100 200 300 400 500 600 

Station (fl) 







' U 5 .  M Y  CORPS OP ENGINEERS . 
HYDROLOGIC EBblNEERING CENTER 

609 BECMID STREST 
DAVIS, CALlt'DRNlli 95616 

19161 756-1104 

x x X X ~ X  x x m  Y 
X X X  X X a: 
X X Y  X X 
X W X U  U X X  X XXXXX X 
X X X  X x 

THIS DROGRAW REPLACES ALL P R N I W S  YERSIMIS OF HeC-1 lViOYN l l S  HECl IJUI 731. HEClG3, BSClDB, I N D  HBCIIOI. 

THE DEFINITIONS OF VIRllieLES -RTIUP- *NO -RTIOR- Ham C W G E D  PROn TAOSE USED WITH THE 1913-STYLB INPUT STRUMRE 
THE DEFlNITldN OF -AHSKI- ON RH-CAXD WAS CWU(GED WITH W I S I M I S  DATED 28 SEP 81. TRIS I S  THE rOaTP.Wl7 VCRSION 
N D  OPTIONS- D M W  OUTFLOW SUWRGMICS . SINGLE N E N T  D M G E  CUXULATIMI, DSS.WRITE STAGE FREQUENCY. 
DSS W TINE SEBlES AT DESIRED CIILCULATIOU INTERVAL US5 RRTE.GREEN UID UIPT INFILTRIITIMI 
KIN-TIC UM. NEW FINITE DIF-RENCE XLMRITHH 

I D  FUTURE COtIDIllONS HYDROLOCI FOR ULRECREE AREA DRBINliOE mSTER P W I  
I D  BY JE TOIIER/HPDROLffiY G GECWORPHOLCXjY, INC., DEC. 2 0 0 1  
ID 
I D  FUTURE CUIDITIONS LIND USE BASED ON U Y E  CREEK WATERCOURSE lUSTER PLliN 
ID HYDROLOCY BP TETM TECH, 2000.  
ID 
ID BASE mneL BLSEO MI. 
ID 
I D  FLWDPULIN DELINEATION STUDY OF ANWM BILLS 6 GALlOVIY WASREJ 
I0 K D  99-11 
I D  BY JE NLLER/HTWI)IOCII & GEMIORPYDTz?CY 7"" -~~~ ~ - - ~  ~ ~ ~ ..... ..~.. 
10  FOR THE FLU)" CONTROL D l S i R i O  Of W I C O P A  : : m y  
10 REYISEC W C H  ,002 FILLNIW'. i W W 2 2 + R U A T  
* L  .................................................................. 
ID 1 0 0  YEAR IWALYSIS 24-HOUR STOM USING JD RECOWS 
ID HCUHP2 USED FOR UNIT HYDROGRAPHS ..................................................................... 
I D  
10 D M  m H P 2  GALLOWAY WASH FLOODPUilN DELlNUTION STUDI, R D  NO. 39-14 
ID 
1 0  uarch 2002 revisions to o r i g r n a l  ~ e c .  1999 model xnclude 
I0 
I D  HC BLCCK ADDED FOE GPAPEYINE W I S H  ICP Z95IIl 
I D  
I D  SUBBASIN ll*Vl-3 FURTHER SUBDIVIDED ALONG WLLOWiT RASH PER PUU CCW+EWS 
I D  I W  LETTER DATED PBB. 8,  2002 
ID 
ID '.' ADDXTIONIII CCHBINkTION ADDED 1 0 - l l - 0 2  10 PRWIDE TOTiu, F L O W  EN 
10 NORTH GUL0W.Y HWH BY TWL FOR CH2W HILL EOR -FREE mP '.* 
ID 
ID DDI~ EEOUPZ carefree Area o r e i n a g e  l(asi+r elan. ~ a l l o r a y  mash mture cond1tron 
'DIIIGIVUI 
IT 5 01DEC99 0005  1100 
1 0  5 2 
IH 1 5  

PAGE 2 







Sombrero Road (JEF #44) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 4 4  GEF) 
Source of Data: To~o, I~~Z.C@-&A 
Location: S ~ v ~ l h - e ~  A 

Material: P-4 010 h ~ h ~  

Protection: 









Plan: Plan 01 Galloway Wash Middle Branch RS: 1.1895 Profile: PF 3 



U.S. -1 CORP.9 OF PWIHSEIIS . 
HYDROLOGIC ENGINEERIHG CENTER . 

609 SECOND STREET 
DAVIS, ULIFORNIX 95616 

19161 756-1104 ....................................... 

X X Xxxxxxx X U U (  X 
X X X  X X XX 
X X X  X X 
XXXXXXX XYXX X x x m  X 
X X X  X Y 
X X X  X X X 
X X XXxxxXX XXXXX XXX 

THIS P R O G W  REPLACES ALL PREVIWS VERSIONS OF HEC-1 K N O W  AS HECl lJUI  731. BECIGS. HEClDB, UID HBClMI. 

THE DEFlWlllONS OF VUII&BLES -RTIIIP- W D  -RTIMI- HAVE CHDI*GED F R M  =NOSE USED WIT" THE 1973-STYLE I N m  STRUCTURE. 
THE DEFIWITIMI OF -UISFS- ON RH-CU(D WAS CHINGED WITH REYIEIR(S DATED 28 SEP 81. THIS IS 1"s WRTRU177 VERSlMl 
WER (TPTIOBS: D m R B M  OUTFLOn SUBWRGEUCE , SINGLE C W F I  M G E  CXCULATION. DSSiWRITE S T G E  m V E N C r ,  
D S 8 . W  TIm SERIES AT DESIRED CALCVWLTION rIHT6RYIL LOSS RITE GREbW WO SMPl INFILTRITION 
XINEEATIC YIWB: NEW FINITE OIFFERWCE ALMRITHH 

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

1 ID NTURE CONDITIONS HTDROLOCiY FOR CRREFREE N(UL DFAIHIGe WASTER P W  
2 ID BY JE NUEFIHPDROLOGI L GEOHOKPHOraG'I, IUC.. DEC 2001 
3 ID 
4 ID NTURE CONDITIONS LIWD USE BASED ON C~YE CREEK WIITERCWRIIE K R S ~  e m  
5 10 HYDROLOGY BY PETRI TECH, 1000. 
6 ID 
7 1 0  BASE HODEL BISED Mi. 
8 ID 
9 ID FV)ODPLAIN DELINUTION STUDY of AN- RILLS L G U O H A Y  HLSRES 

10 ID FCD 99-11 
11 ID BY JE NLLERIHYMIOLOGY L GEOHORPHOLOGT. INC. 
12 ID PM( TNE PLWD CONTROL DlSTRlCT W MUIICOPA COUllTY 
13 ID REVISED W C A  2002 FILENIUIE G%3224R.DAT .......... I4 ".".....*.*........*....*.....,........*'*+......*,..... 
15 ID 100 YEXR ALllLYSlS 21-HOUR STOP4 USING JD RECORDS 
16 ID MCUHP2 USED FOR Mi11 RIDROGlUPHJ ........... n "..""..............*...~........,.........,........,.*, 
18 10. 
19 ID DDH HNHP2 GkLLOYAY WASH FLOODPLAIN DELINEATTION STUDY, FCD NO. 99-11 
20 TO 

23 ID LIC BLOCK ADDeD m R  G W E V S N E  U S "  (CP 29%) 
24 ID 
25 ID SUBBASIN G-1-3 FURTHER SUBDIVIOUI WND GALLONAX WASH PER F6NII C m S  
26 ID IN LETTER DATED FEB. 8, 2002 
27 ID 
28 ID .** ADDITIONIL C-INITION ADDED 10-17-02 TO PROVIDE TOT~L n o w  IN 
29 10 NORTH GULOWAY WASH BY TWL POR CH2H BILL WR -FReE DHP "* 

ID 
ID DM( IICUHP2 Carefree IVea Drainaqe Marer 
.DIAGRRH 
IT 5 010EC99 0005 100 
I0 5 2 
IN I5 
SD 4.80 0.03 
PC .000 .DO2 -1105 ,008 ,011 
PC 2 9  .032 ,035 ,038 .041 
PC .061 .Oh8 - 072  6 .a80 
PC .I10 .I15 ,120 ,126 .I33 
PC ,181 ,191 ,203 .218 .236 
PC .735 .758 1 7  7 9  .801 
PC .856 .863 .a69 .a75 .881 
PC .913 .91R .922 ,926 -930 
PC .953 ,956 .959 .962 .96S 
PC .983 .Pa6 .989 .992 .995 
JD 4.8 1.00 
JD 4.51 10.00 
JD 4.37 20.00 

IZD 'O.OO 

Wash Futvre Condition 



0. 400. 
PER 

10 
20 
30 
4 0  
5 0  
60 
7 0  





Cow Track Drive East of Paint Pony Drive 
(JEF #45) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 

Source of Data: ToPo 

Location: C O ~  r p ~ t . ~  DR - WST OF PAIVT ?wY bR 

Material: QCUd 0 1 ~  -1- 
U 

Protection: 

Notes: fw/S F I O O ~ ~ \ &  W\V~&C~? 
Mtc..sh C?cd\oa~-+ 14 ~ d d  I f  Bvwuh 





Lk!' h&, Gs?-ol=  f i ~ M  P W  &,;* 
NG for Impassable and &rations Only Plan: 

RS = 0.6245 

WS PF 1 

Ground 

Station (R) I 







Curve 
Plotted Curves for Irregular Channel 

Project Descnptlon 

Worksheet Number 45JEF 
Flow Element irregular Cham 
Method Manning's Fort 
Solve For Channel Depth 

Inout Data 

slope 01 WOO ftm 

Options 

Current Roughness Methc)ved Lottefs Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weishtin~ Horion's Method 

Attribute Minimum Maxlrnurn increment 

Worksheet: Number 45JEF 
Water Surface Elevation vs Discharge 

--------------....---.----.- ,..---........-- 

Project Engineer. Robert Lyons 
\\phaenlx\proJ\162944\flowmaster\dipcmssings.fm2 CH2M Hill FlowMaster v6.l 161401 
08/23/02 01:46:36 PM @ Haestad Methods. Inc 37 Brookside Road Waterhry. CT 06708 USA (203) 755-1666 Page I of 1 



Curve 
Plotted Curves for lrreaular Channel .. 

C N L  hie: E - ~ c K P , . ~  pay 
Proiect Descri~tion 

Worksheet Number 45JEF 
Flow Element irregular Cham 
Method Manning's Fort 
Solve For Channel Depth 

Input Data 

~- 

Current Roughness Methcwed Lotlets Method 
Open Channel Weighting wed Lotlets Method 
Closed Channel Weighting Horton's Method 

Attribute Minimum Maximum Increment 

Discharge icfs) 0.00 3.500.00 100.00 

Worksheet: Number 45JEF 

9.0 ----------.- Velocity vs Discharge 
r - - - - - - - - - - -  r - - - - - - - - - - -  r - - - - - - - - - - -  ,. . . . - . . . . . . . - -.. r . . . - . - - 

1 

1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 
Discharge 

(cb) 

Project Engtneer: Robert Lyons 
\\phoenk\pro)\162944\flo~ma~ter\dlpcrossins fm2 CHZM Hill FiowMaster VS 1 [614o] 
08123102 01.46 49 PM Q Haestad MsUlods. inc 37 Brookside Road Waterbuly. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet Number 45JEF 
Flow Element Irregular Chani 
Method Manning's Fon 
Solve For Channel Depth 

Inuut Data 

Slope 010000 Wfl 
Discharg~ ,080.00 cf?. 

Options 

Current Roughness Methcwed Lolteh Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiel 0.024 
Water Surface Elev 2,474.50 fl 
Elevation Range r2.00 to 2.476.00 
Flow Area 395.4 fl' 
Welted Perimeter 280.13 R 
Top Width 280.05 fl 
Actual Depth 2.50 fl 
Critical Elevation 2,474.65 fl 
Critical Slope 0.007283 Mt 
Velocity 7.79 Ws 
Velocity Head 0.94 fl 
Specific Energy 2.475.44 ft 

Fmude Number 1.16 

Flow Type Supercritical 

Rwahness Segments 

Start End Mannings 
Station Station Coefficient 

0+75 4+15 0.024 

Natural Channel Points 

Station Elevation 
P )  (R) 

0+75 2.476.00 
1+30 2.474.00 
1+85 2.472.00 

3+90 2,474.00 

4+15 2.476.00 

Project Engineer: Robett Lyons 
\\phaenix\pro~\l62944\flowmastefldipm~~in~s.~2 CH2M Hill FlowMaster v6.1 (61401 
0812310.2 01.55:47 PM @ Haestad Methods. lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1866 Page 1 of 1 



n m  HYDROGRIP+ PACKIGE (HEC-11 * 
JUN 1998 

VERSION 4.1 

X X W X X U X  xmxx X 
X X X  x X YX 
X X X  X X 
XXIXXYX UUX X YXYXY X 
X Y X  X X 
X x x  X X x 
X X XYXYXYX X X n a  YXX 

U.S. -1 CORPS Or ENGINEERS + 

HYPBOLaOlC EUCINEERlllCI CEWTER * 
609 SECOND STREET 

DAVIS, CILIrDRNIA 95616 
(9161 756-110'1 

TBIS DROWUX REPWLCES ALL PRFYIWS YERSXONS OF HM-1 KNOWN A5 RECl (JAN 731, HBCIGS, RFCIOB, M D  HECIKU. 

TRE OEFINITIOWS OF VIIRIIBLBS -RTIHP- WD -RTIOR- PAVE C~UVIGED P R D ~  1w USED *Ira THE 1973-STYLE TNPUT STRDCTORE 
THE DEFlNTTIOW OF - M K t -  011 R W - U R D  WAS CLWICED WITH RNISIOWS DATED 28 SEP 81. THIS IS THE FORTRUi77 VBRSlDll 
N E W  OPTIONS: D m  WTFLMl EUBHSRGENCE . SINOLE EVEW W C e  CILCVUTION, 0SS:WRITE STACE FRBQUENCI, 
OSS READ TlHe SERIES AT DESIRED CALCUULTIW INTERYAL LOSS RITE GREEl AND AMP7 l l l F l l R U T l O l l  
KINOUTIC WAVE NEW FINITE DlFPERENCE 1LLCORITWH 

HEC-1 INPUT PACE 1 

LINE 1 0 .  ...... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1 ID PWTURE CMIOITIONS HYDROVXiX FOR UREFREE UIEI IIRIINACE HASTE8 PLN( 
2 10 BY 3E NLLER/HYDROK%Y L GEONORPHOUXiY, I l iC. ,  DEC. 2001 
3 ID 
'1 ID -"RE CONDITIONS L W D  USE BAGED ON U Y E  CREEK WATERCOURSE mSTER P W  
5 ID HYDIIOLOGY BY TETRA TECH, 2000. 
6 ID 
7 ID BASE MODEL BASED ON. 
8 ID 
9 ID FLWDPLIIN OELINEATIMI STUW OF MWW. HILLS L CALlofWX WHES 

10 ID TCD 99-14 

-- 
ID ID0 YEAR LRLISIS 24-ROUR STORM USING JO RECORDS 
ID HNHP2  USED FOR QUIT HYDROGFAPBS .. .'."'...'................*....*..........~...*..*,..*.*.*..,..*... 
ID 
ID DDll WZH22 GILMWAI WASH FLWDPWlN DELINES.TION STUDY, FCD NO. 99-11 
ID 
10 March 2002 revlszons Lo arlginal Oes. 1999 model include. 
10 
ID HC BLOCK ADDED FOR GRIPEVINE W1SB (CP 295Il 
ID 
10 SUBBASIN GWU1-3 NRTXeR SUBDIVIDED ALONG GALLOWAY UISR PER rn COM(BN?S 
ID IN LETTER DITED me. 8, 2002 
ID 
ID ". ADDITIMII1L CCIIBINaTION XDOEO 10-17-02 TO PROVIDE TOTAL FLOY IN 
ID NORTH CILLOVAI WASB BY n~ FOR c ~ 2 n  srzz ron c m m r  MP *++ 
,n 
A- 

ID D M  HCUW2 Carefree Area 
' O l W  
IT 5 01DECS9 0005 
10 5 2 
rw , + 

Hash wrure Condition 







Cow Track Drive at Paint Pony Drive 

1. (JEF #46) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: a 4 6  (TE~:) 

Source of Data: T ~ o  , \-\LcU~ fi&\ 

Location: COW T~?-WU fin_ 4-1- ?A/uT ?OW D I? 

Material: PAJEA b~ P CIZO~J/M \IG 

Protection: 

Notes: (Od of- F \ o & Q [ ~ ~  I ) e \ \o&m & 
C>c~\L&tm NcA.<L v\-;ddle 



Worksheet 
Worksheet for Irregular Channel 

Project Descnptlon 

Worksheet Number 46JEF 
Flow Element Irreguhr Chanl 
Method Manning's Forr 
Solve For Channel Depth 

-- 

Input Data 

Slope 015400 R/R 
Discharot .090.W cfs 

Options 

Current Roughness Methcwed Loner's Method 
Open Channel Welght~ng wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiet 0.032 
Water Surface Elev 2,464.18 fi 
Elevation Range 31.00 to 2.466.00 
Flow Area 360.6 fl' 
Wetted Perimeter 198.87 R 
Top Width 198.70 fl 
Actual Depth 3.18 fl 
Critical Elevation 2,464.35 fl 
Critical Slope 0.012043 Riff 
Velocity 8.57 Ws 
Velocity Head 1.14 R 
Specific Energy 2,465.32 fl 
Fmude Number 1.12 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

Pmjecl Engineer. Robart Lyons 
\\phosnix\pm~\l62944\flowmaster\dip-~~~1n~s.fm2 CWM Hill FlowMaster v6 1 [614o] 
11122102 07.43 55 AM O Haastad Methods. lnc. 37 Brwkslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 i 





\\phoenix\prol\l6Z944\flowmaster\d~pa~ssing~.fm2 CH2M Hill 
11122102 07.44.15 AM Q Haestad Methods. lnc 37 Brwkside Road Waterbury. CT 06708 USA 

Table 

Project Engineer: Robert Lyons 
FlowMaster v6.1 1614ol 

(203) 755-1666 Page 2 of 7 

Discharge 
(cfs) 

350.00 
360.00 
370.00 
380.00 
390.00 
400.00 
470.00 
420.00 
430.00 
440.00 
450.00 

460.00 
470.00 
480.00 
490.00 

520.00 
530.00 
540.00 
550.00 

560.00 
570.00 
580.00 
590.00 
600.00 
610.04 

620.00 

640.00 
650.00 
660.00 
670.00 
660.00 
690.00 

700.00 
710.00 
720.00 
730.00 

740.00 
750.00 
760.00 
770.00 

780.00 
790.00 
800.00 

810.00 
820.00 
830.00 

840.00 
850.00 

Water 
Surface 

Elevatiin 
(fl) 

340.002.462.30 
2,462.32 

2,462.33 
2.462.34 
2.462.36 
2.462.37 
2.462.38 
2.462.40 
2,462.41 
2.462.42 
2,462.44 
2,462.45 

2.462.46 
2,462.47 
2.462.49 
2,462.50 

500.002.462.51 
510.002.462.52 

2.462.53 
2,462.54 
2,462.56 
2.462.57 

2.462.58 
2.462.59 
2.462.60 
2.462.61 
2.462.62 
2,462.63 

2.462.64 
630,002,462.65 

2,462.66 
2,462.67 
2,462.68 
2.462.69 
2.462.71 
2.462.72 
2.462.73 

2.462.73 
2,462.74 
2.462.75 

2,462.76 
2.462.77 
2.462.78 
2.462.79 

2.462.80 
2.462.81 
2,462.82 
2,462.83 

2,462.84 
2,462.85 
2,462.66 
2.462.67 

Velocity 
(ftls) 

4.57 

4.62 
4.66 
4.69 

4.73 
4.77 
4.81 
4.84 
4.88 
4.91 
4.95 
4.98 
5.01 
5.05 
5.08 
5.11 
5.14 

5.17 
5.20 
5.23 
5.26 
5.29 
5.31 

5.34 
5.37 
5.40 
5.42 
5.45 
5.48 
5.50 
5.53 
5.55 
5.58 

5.60 
5.63 
5.65 
5.67 
5.70 

5.72 
5.74 
5.77 
5.79 

5.81 
5.83 
5.85 

5.67 
5.90 
5.92 
5.94 

5.96 
5.98 
6.00 

 low 
Area 
(R') 

74.3 

75.8 
77.3 
78.8 
80.3 
81.8 

83.2 
84.7 
86.1 
87.5 
88.9 
90.4 
91.8 
93.2 
94.5 
95.9 
97.3 
98.7 

100.0 
101.4 

102.7 
104.0 
105.4 
106.7 
108.0 

109.3 
110.6 
111.9 

113.2 
114.5 
115.8 
117.1 
118.3 
119.6 

120.9 
122.1 
123.4 
124.6 

125.9 
127.1 
128.4 
129.6 
130.8 
132.0 

133.3 
134.5 

135.7 
736.9 
138.1 

139.3 
140.5 
141.7 

Wetted 
Perimeter 

(R) 

105.08 
105.79 
106.50 
107.20 
107.89 
108.56 

109.23 
109.90 
110.55 
111.19 
111.63 
112.46 

113.08 
113.70 

114.31 
114.91 

115.51 
116.10 
116.68 
117.26 
117.83 
116.40 

116.96 
119.51 
120.06 
120.61 
121.15 
121.69 

122.22 
122.75 
123.27 
123.79 
124.30 
124.81 
125.32 
125.82 
126.32 
126.81 

127.30 
127.79 
128.27 

128.75 
129.23 
129.70 

130.17 
130.64 
131.10 
131.56 
132.02 

132.48 
132.93 
133.38 

Rating 

Top 
Width 

(") 

105.04 
105.75 

106.46 
107.15 
107.84 
108.52 

109.19 
105.85 
110.50 
111.14 

111.78 
112.41 
113.03 
113.65 
114.25 
114.86 
115.45 
116.04 
116.62 
117.20 

117.77 
118.34 
118.90 
119.45 
120.00 
720.55 

121.09 
121.63 

122.16 
122.68 
123.20 
123.72 
124.24 

124.75 
125.25 
125.75 
126.25 
126.74 

127.23 
127.72 
12820 
128.68 
129.16 

129.63 
130.10 

130.57 
131.03 
131.49 
131.95 

132.40 
132.85 
133.30 

Table for Irregular Channel 

my Lkhfe 
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Table 
able for Irregular Channel 

I 
Projed Engineer Robert Lyons 

FlowMasterv6.l [6140] 
I 

(203) 7551666 Page 3 of 7 

1,000.00 
1.010.00 
1.020.00 
1.030.00 
1.040.00 
1,050.00 
1.060.00 
1.070.00 
1.080.00 
1.090.00 
1,100.00 

1,110.00 
1.120.00 
1.130.00 
1.140.00 
1.150.00 

1.170.00 

1,180.00 
1.190.00 
1.200.00 
1,210.00 
1.220.00 
1.230.00 
1,240.00 
1.250.00 
1,260.00 

1.270.00 
1,280.002.463.21 
1.290.00 

1.300.00 
1.310.00 
1,320.00 

1,330.00 
1,340.00 
1.350.00 
1,360.00 

1.370.002,463.27 
1.380.002,463.28 
1.390.00 
1,400.002.463.29 
1,410.00 

2.462.99 
2.463.00 
2,463.01 
2.463.02 
2,463.03 
2.463.03 
2.463.04 
2.463.05 
2,463.06 
2,463.07 
2.463.07 

2.463.08 
2,463.09 
2.463.10 
2,463.10 
2,463.11 

1.160.002.463.12 

2.463.13 
2.463.13 
2.463.14 
2,463.15 
2,463.16 
2,463.16 
2.463.17 
2.463.18 
2,463.19 

2.463.19 
2.463:20 

2463.21 

2.463.22 
2.463.23 
2.463.24 

2,463.24 
2.463.25 
2.463.26 
2.463.26 

2.463.28 

2.463.30 

6.28 
6.30 
6.32 
6.34 
6.35 
6.37 
6.39 
6.40 
6.42 
6.44 

6.45 
6.47 
6.49 
6.50 
6.52 

6.54 
6.55 
6.57 
6.58 
6.60 
6.61 
6.63 
6.64 
6.66 
6.67 

6.69 
6.70 
6.72 
6.73 

6.75 
6.76 
6.78 

6.79 
6.81 
6.82 
6.83 
6.85 

6.86 
6.88 
6.89 
6.90 
6.92 

159.2 
160.3 
161.4 
162.6 
163.7 
164.8 
165.9 
167.1 

168.2 
169.3 
170.4 
171.5 
172.6 
173.8 

174.9 
176.0 
177.1 
178.2 
179.3 
180.3 
181.4 

182.5 
183.6 
184.7 

185.8 
186.9 
187.9 
189.0 

190.1 
191.1 
192.2 
193.3 

194.3 
195.4 

196.5 
197.5 
198.6 
199.6 
200.7 
201.7 

202.8 
203.8 

139.78 
140.19 
140.60 
141.00 
141.40 
141.80 
142.20 
142.59 

142.99 
143.38 
143.77 
144.15 
144.51 
144.92 

145.30 
145.68 
146.06 
146.44 
146.81 
147.18 
147.55 

147.92 
148.29 
148.65 
149.02 
149.38 
149.74 

150.10 
150.46 
150.81 
151.17 

151.52 
151.87 

152.22 
152.57 
152.92 
153.26 

153.61 
153.95 
154.29 
154.63 
154.97 

139.70 
140.10 
140.51 
140.91 
141.31 
141.71 
142.11 
142.50 

142.90 
143.29 
143.68 
144.06 
144.45 
144.83 

145.21 
145.59 
145.97 
146.34 
146.72 
147.09 
147.46 

147.83 
148.19 
148.56 
148.92 
149.28 
149.64 

150.00 
150.36 
150.71 
151.07 

151.42 
151.77 

152.12 
152.47 
152.81 
153.16 

153.50 
153.65 
154.19 
154.53 
154.86 



Table 
Rating Table for Irregular Channel - 

Discharge Water Velonty 'Flow Welted Top 
(cfs) Surface (Ws) Area Perimeter Width 

Elevation (ft') (ft) (ft) 
(ft) 

\\phoenix\proj\l62944\flowmaster\dip-~rossings.~2 CHZM Hill 
11122102 07:44:15 AM 0 Haestad Methods. lnc. 37 Bmakside Road Waterbury. CT 06708 USA (203) 7 

Projea Engineer: Robert Lyons 
FiowMaster "6.1 (61401 

55-1666 Page 4 of 7 



\\phoenix\pmj\l62944\UowmasterWip-cmssings.fm2 CHZM Hill 
11/22/02 07 44.15 AM 0 Haestad Methods. inc. 37 Bmokside Road Waterbury, CT 06708 USA 

Table 
Rating Table for Irregular Channel 

Pmjea Engineer: Robert Lyons 
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2,090.00 
2.100.00 
2.110.00 
2.120.00 
2.130.00 
2.140.00 
2.150.00 
2.160.00 
2,170.00 

2,190.00 
2.200.00 
2.210.00 
2.220.00 
2.230.00 

2,240.00 

2.260.00 

2.280.00 

2.300.00 
2.310.00 
2.320.00 
2.330.00 

2,340.00 
2,350.00 
2,360.00 
2,370.002,463.85 
2.380.00 

2,390002,463.86 
2,400.00 
2,410.00 

2,420.00 
2.430.00 
2.440.00 
2.450.00 

2,460.00 
2,470.00 
2.480.00 
2.490.00 

2.080.002,463.70 

2,463.71 
2.463.71 
2.463.72 
2463.72 
2,463.73 
2,463.73 

2,463.74 
2.463.74 

2.463.75 
2,180.002,463.75 

2.463.76 
2,463.76 
2.463.77 
2,463.77 

2.463.78 
2.463.78 

2.250.002,463.79 

2,463.89 
2.270.002.463.80 

2.463.81 
2,290.002.463.81 

2,463.82 
2,463.82 

2,463.83 
2.463.83 
2.463.84 

2,463184 
2.463.85 

2,463.66 

2.463.67 
2.463.87 
2.463.86 
2.463.88 
2,463.69 

2,463.89 
2,463.90 
2,463.90 
2.463.91 

2,463.91 

7.70 
7.71 
7.72 

7.73 
7.74 

7.75 
7.76 
7.76 
7.77 
7.78 
7.79 

7.80 
7.61 
7.82 
7.63 
7.84 
7.85 
7.86 
7.87 
7.88 

7.89 
7.90 
7.91 
7.92 
7.93 
7.94 
7.94 

7.95 
7.96 

7.97 
7.98 

7.99 
8.00 
8.01 

8.02 
6.03 
6.03 

8.04 
6.05 
8.06 
8.07 
8.08 

270.3 
271.2 
272.2 
273.1 
274.1 
275.0 
276.0 

276.9 
277.8 
278.8 
279.7 
280.6 
281.6 
282.5 
283.4 
284.4 

285.3 
286.2 

267.2 
268.1 
289.0 
289.9 
290.9 
291.8 
292.7 

293.6 
294.5 
295.5 
296.4 

297.3 
296.2 
299.1 

300.0 
300.9 
301.9 
302.8 

303.7 
304.6 
305.5 
306.4 
307.3 
306.2 

176.14 
175.41 
175.68 
175.95 
176.22 

176.49 
176.75 
177.02 
177.28 
177.55 
177.81 
178.08 

176.34 
178.60 
178.86 
179.12 
179.38 
179.84 
179.90 
180.16 
180.42 

180.67 
180.93 
161.18 
181.44 
181.69 
181.95 

182.20 
182.45 
182.70 
182.95 
183.20 

183.45 
183.70 

183.95 
184.20 
184.45 
184.69 
184.94 

185.18 
185.43 
185.67 

175.01 
175.28 
175.55 
175.82 

176.09 
176.35 
176.62 
176.89 
177.15 
177.42 
177.68 

177.94 
178.21 
178.47 
178.73 
178.99 
179.25 
179.51 

179.76 
180.02 
160.28 
180.54 
180.79 
181.05 
161.30 
181.55 
181.81 

182.06 
182.31 
182.56 

182.81 
183.06 
183.31 

183.56 
183.81 
184.06 
184.30 

184.55 
184.80 
185.04 
185.29 
185.53 



Table 
Rating Table for Irregular Channel 

I* .FAST OF PI I J ~ .  

Jischarg Water Velocity Flow Wetted Top 
( d s )  Surface (Ws) Area Perimete Width 

Elevation 
f f t )  

(A') (R) (ft) 
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Table 
Ratina Table for lrreaular Channel - 

Elevation 

Pmject Engineer: Robert Lyons 
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FLOOD RIOROGPAPB PACXAG6 (HEC-I) + 

JUN 1998  
YERSlON 4.1 

RUN BITE 2 7 W 0 2  TIHB 08:45:45 ......................................... 

* U S. IRM CORPS OF EKlNEEIIS . 
H'LDLOLCSIC WGINEERlNC CENTER + 

609 SECOND STEEBT 
DAVIS, CALItURNIA 95616 

(9161 756-1104 ....................................... 

THIS P R m  REPLICKS ALL PREVIOUS VERSIONS OF HEC-1 IVIMIN A5 RECl 1JRN 73). HEClGS, HEClDB, m D  HEClRW 

THE DBFIWITIONS OF YUIIXBLES -RTIMP- W D  -RTIOR- HAVE UUNGED FRW ?HOSE USED WIT" THE 1973 -SnLE  lNPOT STROCTO%. 
PHs DEPIWITIW OF -AMSXK- ON RH-URD WliS ClWlGED WITH REVISIONS DaTED 2 8  SSP 81. TH19 IS  WE I'oRTWn7 VeRSIoll 
HEY OPTIMIS: DAMBWM WTFLM SUBllERGWCE , SINGLE EVENT D W E  CUCULLTION, DJS:WRITE S T X E  FXEWENCT. 
DSS.READ TIWE SERIES AT DE51RED CALCULIITIMI INTERVAL LOSS BATE'ORWI W D  IIl(P1 INFILTRITION 
KIYUUTIC WAVE: NEW FxNrre o r m e R s u c E  nLcommn 

10 ....... 1 ....... 2.......3.......1.......5.......6.......7.......8.......9...... 10 

ID NTW CNIDITIMIS HIMIO-Y TOR ClPEFREE liREll M I W E  W T E R  ?LAN 
I D  BY JE NLLER/HXDROLXX L bEa(ORPH0LOGX. I Y C . ,  DEC. 2 0 0 1  
I D  
I D  FVX2P.C CONDITIONS Y W D  USE U S E D  ON VcYE W E K  MITERCWRSG HILSTSR PLAN 
I D  HIDROLWY xr TETRA TECH. 2000. 
ID 
I D  BASE HOOEL BASED MI: 
I D  
ID W D P W U N  DELIAUTIMI STUDY OF MWRA H I U S  6 GhLUIWRI RaSBB.5 
ID FCD 99-11 
I D  BY JE NLLER/HYDROLXY 6 GE%WRPHOLWY, IHC. 
I D  EOR THE FUX)D CONTROL DISTRICT or M I C O ~ ~  c w n  
10 W I S E D  MARCH 2002 F I L E N U :  GHM2IR.DAT 
ID "".."........"*.*..*......+......~...**.,..~..,......**..***.. 
I D  100  X E U 1  UULYSIS 21-HOUR ST0F.H U51NO JD RECORDS 
10 HCUBP2 USED M R  UNIT BIOROOPAPHS 
ID ,..".. "......*."..*...............*..++.+.........,.......,.*..* 
ID 
I D  DDH HNHP2 WLLUXAY W A S H  FLWDPWLIN DELINUITION STUDY. FCD "0. 99-14 
I D  
I D  Mtch 2002 revisxvno to oriqlnal k c .  1 9 9 9  model include 
I D  
ID HC BLOCK 1 9 ~ 6 ~  rnR GRAPEVINE IMH (CP 29511 
.% 
A- 

ID sueansIw m ~ - 3  rnT8e.n susorvroeo a m c  W ~ A Y  WASH PER m C-WTS 
ID IN LETTER DATED F6B. 8 ,  2002  
10 
ID +" XDDITIONXL COHSIHLTION ADDED 10-17-02 TO PROVIDE TOT% U I W  18 
10 -- NORTH G l L m A Y  WISE BY THL FOR CHZW HILL FOR CIRBFReE DMP .'. 
'" 
I D  D m  KOAP2 C a r e f r e e  A r e a  D r a i n a g e  Mster Plan. Gal laay  Wash Ntvre  C o n d i t t o n  
.DIIIGRIU( 
IT 5 010EC99 0005  400 

49 

LINE 

~- ~~~ 

JD 4.11 70 .00  . oy ..... ..... 
HEC-1 INPUT 







* 
Silver Saddle Drive UEF #47) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 

Source of Data: TWO 
Location: 

Material: 0 ; ~  m S \ w  
U 

Protection: 

Notes: 









1 lve- 
Project Description 

Worksheet JEF-47 
Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Channel Depth 

Inout Data 

Slope 031100 Wfl 
Dischargt 302.00 d s  

Worksheet 
Worksheet for Irregular Channel 

Options 

Current Roughness Methc)ved Lottefs Method 
Open Channel Weighting >ved Lotteh Method 
Closed Channel Weiqhtinr Horton's Method 

Results 

Mannings Coefficiet 0.036 
Water Surface Elev 2.566.36 fl 
Elevation Range 55.10 to 2,580.60 
Flow Area 49.5 fl' 
Wetted Perimeter 63.57 fl 
Top Width 63.45 fl 
Actual Depth 1.26 fl 
Critical Elevation 2.566.48 fl 
Critical Slope 0.020237 fWt 
Velocity 6.10 Ws 
Velocity Head 0.58 fl 
Specific Energy 2.566.94 fl 
Froude Number 1.22 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Slation Coefficient 

0+16 1+01 0.040 

1+01 2+58 0.035 

Natural Channel Points 

Station Elevation 
P) (fl) 

0+16 2,580.60 

Project Engineer: Llnda Johnson 
\\phoenix\profll 62944\flowmas~r\carefreeefm2 CH2M HN FlowMaster v6.1 161401 
11/26/02 08.04:43 AM 0 Haestad Methods. lnc. 37 Bmokstde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

s,,,, FiqiJ, LC e.* 
Proiect Description 

Worksheet JEF-47 
Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Channel De~ th  

. . . -. - - . - 
Slope 031100 Wfl 

Current Roughness M e w  wed Lotlets Method 
Open Channel We~ghtmg ~ved Loner's Method 
Closed Channel Welghttn< Horton's Method 

Attribute Mlnlrnum Maxlmum Increment 

D~scharge (cfs) 0 00 350 00 5 00 

Project Engineer Linda Johnson 
\\phoenix\pmJ\162M4\flowmaster\oerefree.fm2 CHZM HA1 FlowMaster v6.l [61401 
1112W02 08:12:17 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 
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Table 
Rating Table for Irregular Channel 

1 f lP f i$J ,&  6L.L 

lischarge 
(ds) 

175.00 

200.00 

225.00 

260.00 

285.00 

330.00 

350.00 

&I& 

Flow 
Area 
(R*) 

32.9 

33.6 
34.2 
34.8 
35.4 
36.0 
36.6 
37.2 
37.8 
38.4 
39.0 
39.6 

40.2 
40.8 
41.3 
41.9 
43.5 
44.1 
44.7 
45.3 
45.9 
46.4 
47.0 

47.6 
48.1 
48.7 
49.3 
49.8 

50.4 
50.9 
51.5 
52.0 
52.5 
53.1 
53.6 
54.2 
54.7 

SILL/L% 
Water 

Surface 
Elevation 

(a) 

170.002.566.09 
2,566.10 

180.002,566.11 
165.002.566.12 
190.002.566.13 

195.002.566.14 
2.566.15 

205.002.566.16 
210.002.566.17 
215.002.566.18 
220.002.566.19 

2.566.20 

230.002.566.21 
235,002,566.22 
240.002.566.23 
245.002.566.24 
250.002.566.27 

255.002.566.28 
2,566.29 

265,002,566.29 
270.002.566.30 
275,002,566.31 
280.002.566.32 

2,566.33 

290.002,566.34 
295.W2.566.35 
300,002,566.36 
305.002.566.37 
310.002,566.38 
315.002.566.38 
320.002.566.39 
325.002,566.40 

2.566.41 

335.002.566.42 
340.002.586.43 
345.002,566.43 

2,566.44 

Wetted 
Perimeter 

(ft) 

57.06 
57.32 
57.58 
57.83 
58.06 

58.33 
58.57 
58.81 
59.05 
59.29 
59.52 
59.75 
60.00 
60.22 

60.45 
60.67 
61.31 

61.54 
61.76 
61.98 
62.20 
62.42 
62.64 

62.85 
63.06 
63.27 
63.48 
63.69 
63.90 
64.10 

64.30 
64.51 
64.70 
64.90 
65.10 
65.30 

65.49 

stme 
Velocity 

(Ws) 

5.16 

5.21 
5.26 
5.31 
5.36 
5.41 
5.46 
5.51 

5.55 
5.60 
5.64 
5.69 
5.72 
5.77 
5.81 
5.85 
5.74 
5.78 
5.82 
5.85 
5.89 

5.92 
5.96 
5.99 
6.03 
6.06 
6.09 
6.12 

6.16 
6.19 
6.22 
6.25 
6.28 
6.31 

6.34 
6.37 

6.40 

Top 
Wtdth 

(R) 

56.98 
57.24 
57.49 
57.74 
57.99 

58.24 
58.48 
58.72 
58.96 
59.19 
59.42 
59.65 
59.90 
60.12 
60.35 
60.57 
61.20 

61.43 
61.65 
61.87 
62.09 
62.31 
62.52 
62.74 

62.95 
63.16 
63.37 
63.57 
63.78 
63.98 
64.18 
64.38 

64.58 
64.78 
64.98 
65.17 
65.36 



' RUN DATE 27NOVO2 TIHE 08:49.21 . 
* U 5 M CORPS OF CWGINEERF . 
* HYDROLCGIC WlGINEERiNG CENT- . 

609 SECCMO STREET 
DAVIS, C U I I L U R N I A  95616 

19161 756-llO< 

X X X  X Y X 
X X XXX*(XX XXXXX a x  

THIS PRffiM REPLACES ALL P R N l O U S  VERSIONS OF tlEC-I KNMIN A5 HECl (JAN 73). HECIGS, HEClDB, AND HECIKU. 

THE DEFINITIWS OF VARII\BLES -RTIMP- AND -RTIOR- luW ClUVIGED PRO% THOSE USED YlTH TBE 1973-STYLE lNPUT STRUCTURE. 
THE DEFINITION OF -IU(SKK- ON RW-CUID WAS CUNGED WITH ReVlSIONS D m E Q  28 SEP 81. THIS 15 THE FDRTRIYI77 YERSIW 
NEW OPTIONS: D W R E I I (  OUTFLOH SUBMERGEWE , SINGLE EVENT DAMAGE ChLCUYITIOA, 055:VRITE STI\GE PRUXIENCY. 
DSS:RERD TIHE SERIES AT DESIRED CILNUTfQN IllTERVIL LOSS RATE:CREF.N AND RHPT IRFILTRlTION 
KIN-TIC WAVE: MEW FINITE DIFFERENCE IILCORITHH 

- 
HEC-1 INPUT PMjS 1 

LIRE 10  ....... I ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1 ID NTURE CWDITIMIS HYDROLDGl FOR C m F R E B  I\RVL DRAINAGE KASTER PLRW 
2 ID BY X FULLER/HI(DRDL(XiY & GEOHORP~LOCY, INC. ,  DEC. 200% 
3 ID 
4 ID FUTURE CONDITIONS LAND USE B M E D  08 GAVE CREEK WATERCOIlRSE (USIER PLAN 
5 ID HYDRDLMjY 8Y TETm TEUL, 2000. 
6 ID 
7 I D  BASE MODEL B-ED 0s: 
8 ID 
9 ID FLWI1PLAIN DELINEATION STUDY (If ANDORA BILLS & GAL2MlP.Y HASHES 

10 ID TCD 99-14 
11 I D  BY JE €ULLER/HIDROLffiY L GEOHMIPHOLDGY, INC. 
IZ ID FOR THE n ~ o  CONTROL DISTRICT OF ~ I C O P A  COUNTY 
13 ID REVISED NARCB 2002 F I L E N M :  GHH224R.DaT ...... 1 4  ID ...* ".'* .............*.....*........*+**..........*........ 
15 10 100 P E M  RNALYSIS 24-HWR S T O M  USIWG J 0  RECORDS 
16 ID PlCUHPZ USED FOR UNIT HYDRWRAPHS .. 17 ID ~~~ .~~* * * *~+~ .~ . . +~ *++~~ . . . + .~~ .~~~ . .~~ .~ . . . . . ~ . . . . ~~+~ . . . +~ .  
10 ID 

10 DOH mUHP2 GALLOWAY WASH FLOODPLAIN DEtlNERTlON STUDY. E D  NO. 99-1. ." 
ID mrch 2002 revisions t o  orxgxnai DFC 1999 nodel include 
ID 
ID RC BLOCK ~ D E D  mn GRAPEVINE W ~ S B  ICP 2 9 5 ~ 1  
ID 
ID suesrsrs m i - 3  FURTHER SUBDIVIDED ALONG W L L L O W ~ ~  HASH PUI F E ~  UICWENTS 
ID lli LETTER DATED FEB. 8, 2002 
,c, .- 
I D  .'. h0DITIONAL COnslLUTION ADDED 10-h-02 To PBWIDE TOT& €LO. IN 
ID WORTH GALLOHAX WASH BY TWL FOR CH2K HILL FOR W E F R E E  OWP ." 
7" ." 
ID DDN WCVHPZ carefree Area Dralnsqe Master plan, ~ a l l o r a y  wash ~ t u r e  condltlen 
+DIACRIH 
IT 5 01DEC99 0005 400 
I0 5 2 
IN IS 
JD 3.50 0.01 

. DOH ....+ updated 'I".. 
BEC-I INPUT PAGE 2 

LINE I D  ....... 1 ....... 10 





Concho Lane (JEF #48) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data: TWO 

Location: C ~ t - J b t t ~  LplNi5 

Material: ?A'J ED D I P C h s S l / J  G 
Protection: 





L C M O  Lshl~ 
Proiect Desniotion 

Worksheet 
Worksheet for Irregular Channel 

Worksheet Number 48JEF 
Flow Element irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

Input Data 

S l o p  023100 WR 
Discham, 344.00 cfs 

Options 

Current Roughness Methc lved Lonefs Method 
Open Channel Weighting wed Lottets Method 
Closed Channel Weightin{ Horton's Method 

Resulls 

Mannings Coeflciel 0.032 
Water Surface Elev 2.536.20 fl 
Elevation Range 35.00 to 2.538.00 

Flow Area 64.0 flz 
Wetted Perimeter 96.15 f l  
Top Width 96.11 R 
Actual Depth 1.20 fl 
Critical Elevation 2,536.28 fl 
Critical Slope 0.016625 Wfl 

Velocity 5.38 Ws 
Velocity Head 0.45 fl 
Spedflc Energy 2.536.65 fl 
Froude Number 1.16 
Flow Type Supercriticai 

Roughness Segments 

Start End Mannings 
Station Statin Coefficient 

- 

Natural Channel Points 

Station Elevation 
(fl) Ifl) 

Project Engineer. Robert Lyons , 
\\phoenix\prol\l62944WowmasteMIpcmssings fm2 CH2M Hill FlowMasterv6.1 [61401 
11/26/02 04'3059 PM Haestad Methods. lnc. 37 Bmakslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 t 



Table 
Rating Table for Irregular Channel 

Projed Description 

Worksheet Number 4WEF 
Flow Element Irregular Chani 
Method Manning's Fon 
Solve For Channel Depth 

i n w t  Data 

Slope 023100 WR 

Options 

Current Roughness Methcwed Loneh Method 
Open Channel Weighting wed Loneh Method 
Closed Channel Weightin( Honon's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 400.00 5.00 

Width 

- 

Discharge 
(ds) 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 

100.00 
105.00 
l l0 .W 
115.00 
120.00 
125.00 
130.00 
135.00 
140.00 

150.00 
155.00 
160.00 
165.00 - 

Project Engineer: Roben Lyons 
\\phoenix\prol\l62Q44\flowmaster\dipcmssing~.fm2 CHZM Hill FlowMaster v6.l [6140] 
1112M02 04:31:10 PM @ Haestad Methods. lnc. 37 Bmokslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 

Water 
Surface 

Elevation 
(n) 

2.535.W 
2.535.25 
2.535.33 
2,535.38 
2.535.42 
2.535.46 
2.535.49 
2.535.52 
2.535.55 
2.535.57 
2,535.59 
2,535.62 
2.535.64 
2.535.66 
2,535.67 
2,535.69 
2,535.71 
2.535.73 
2,535.74 
2,535276 
2,535.77 
2,535.79 
2.535.80 
2.535.81 
2.535.83 
2.535.64 
2.535.85 
2.535.86 
2.535.87 

145,002,535.89 
2,535.90 
2,535.91 
2.535.92 
2,535.93 

Flow 
Area 
(fls) 

0.0 
2.8 
4.8 
6 4  
8.0 
9.5 

10.8 
12.2 
13.5 
14.7 
15.9 
17.1 
18.2 
19.4 
20.5 
21.6 
22.6 
23.7 
24.7 
25.7 
26.8 
27.8 
28.7 
29.7 
30.7 
31.6 
32.6 
33.5 
34.4 
35.4 
36.3 
37.2 
38.1 
38.9 

Velocity 
(Ws) 

0.00 
1.77 
2.10 
2.33 
2.50 
2.64 
2.77 
2.87 
2.97 
3.06 
3.14 
3.22 
3.29 
3.36 
3.42 
3.48 
3.53 
3.59 
3.64 
3.69 
3.74 
3.78 
3.83 
3.87 
3.91 
3.95 
3.99 
4.03 
4.07 
4.10 
4.14 
4.17 
4.20 
4.24 

p ~ ~ p  

Wetted 
Perimeter 

(fi) 

0.00 
22.57 
29.27 
34.08 
37.96 
41.27 
44.19 
46.82 
49.23 
51.45 
53.52 
55.47 
57.31 
59.06 
60.72 
62.31 
63.84 
65.31 
66.72 
68.09 
69.41 
70.89 
71.94 
73.15 
74.32 
75.47 
76.59 
77.68 
78.75 
79.79 
80.81 
81.81 
82.79 
83.75 



Project Engineer: Robert Lyons 
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Table 
Rating Table for Irregular Channel 

( f l  P k r  i nLZ 

>ischarge 
(cis) 

200.00 
205.00 
210.00 

230.00 

240.00 

260.00 

275.00 

280.00 

315.00 

325.00 

350.00 

365.00 
370.00 

375.00 
380.00 
385.00 

390.00 
395.00 

Top 
Width 
(fl) 

84.67 
85.60 

86.51 
87.40 
88.28 
89.14 
89.99 
90.24 
90.48 
90.71 
90.94 

91.17 
91.40 
91.63 
91.85 
92.07 
92.29 
92.51 
92.73 
92.94 
93.15 

93.36 
93.57 
93.78 
93.98 
94.19 
94.39 
94.59 

94.79 
94.99 
95.19 
95.38 
95.58 
95.77 
95.96 
96.15 

96.34 
96.53 
96.72 
96.90 

97.09 
97.27 
97.45 
97.63 

97.81 
97.99 

98.17 

Water 
Surface 

Elevation 
(n) 

170.002.535.94 
175.002.535.95 

180.002.535.96 
185.002.535.97 
190.002.535.98 
195.002.535.99 

2,536.00 
2.536.01 
2.536.02 

215.002.536.02 
220.002.536.03 
225.002.536.04 

2.536.05 
235.002.536.05 

2.536.06 
245.002.536.07 
250.002,536.08 
255.002,536.08 

2,536.09 
265.002,536.10 
270.002,536.11 

2,536.11 

2,536.12 
285.002.538.13 
290.002,536.13 
295.002.536.14 
300.002.536.15 
305.002.536.15 
310.002.536.16 

2.536.17 
320.002.536.17 

2.536.18 
330.002.536.19 
335.002.536.19 
340.002,536.20 
345.002.536.21 

2.536.21 
355.002.536.22 

360.002.536.22 
2.536.23 
2,536.24 
2,536.24 

2,536.25 
2,536.25 
2,536.26 

2.536.27 
400.002,536.27 

Velocity 
(Ws) 

4.27 

4.30 
4.33 
4.36 
4.39 
4.42 

4.45 
4.48 
4.52 
4.56 
4.60 
4.64 
4.67 
4.71 
4.74 
4.78 
4.81 
4.84 
4.68 
4.91 
4.94 
4.98 

5.01 
5.04 
5.07 
5.10 
5.13 
5.16 

5.19 
5.22 
5.25 
5.27 
5.30 
5.33 
5.36 
5.38 
5.41 
5.44 

5.46 
5.49 
5.51 

5.54 
5.57 
5.59 
5.62 

5.64 
5.66 

Flow 
Area 
(@.I) 

39.8 

40.7 
41.6 
42.4 
43.3 
44.1 

45.0 
45.7 
46.4 
47.1 
47.8 
48.5 
49.2 
49.9 
50.6 
51.3 
52.0 
52.6 
53.3 

54.0 
54.6 
55.3 
55.9 
56.6 
57.2 
57.9 
58.5 

59.1 
59.8 
60.4 
61.0 
61.6 
62.2 
62.9 
63.5 
64.1 

64.7 
65.3 
65.9 
66.5 
67.1 

67.7 
68.3 
68.9 

69.5 
70.0 
70.6 

Wetted 
Perimeter 

(@.) 

84.69 
85.62 

86.53 
87.42 
88.30 
89.17 

90.02 
90.26 

90.50 
90.73 
90.97 
91.20 
91.43 
91.65 
91.88 
92.10 
92.32 
92.54 
92.76 
92.97 
93.18 

93.39 
93.60 
93.81 
94.02 
94.22 
94.43 

94.63 
94.83 
95.03 
95.22 
95.42 
95.62 
95.81 
96.00 
96.19 

96.38 
96.57 
96.76 
96.94 

97.13 
97.31 
97.49 

97.68 
97.86 
98.04 
98.22 



+ FLWD HYDROGRAPH PACKAGE IHEC-11 . 
JVN 1998 

VER6ION 4 1 

ROY DATE 27NOY02 TlHE 08:+9:21 . 

X X XXXXXXX XXUEX X 

U S M Y  CORPS Of ENGIrnEIIS . 
HYDRULOjlC EllGlNCERING CENTER . 

609 SECOND STREET 
DAVIS, CRLITORHIA 95616 

19161 15kllOP ....................................... 

X X X  X X XX 
X X X  X X 
YXXXXXX Y W  X Xxm X 
X X Y  X X 
X X X  X X X 
X X XXXXXXX U X X X  XXX 

THIS PROGWYl SPLICES ALL PP\EVIWS VERSIONS OF HEC-I KNOWN AS RECl (JAN 7 3 1 ,  HEClGS, BEClDS. mU1D HECIW. 

THE DEFIHITlDNS OF VMllgLES -RTILIP- AND -RTION- W V E  CRWGED W THOSE USED WITH THE 1973-STXLE INPUT STRUCRIRE. 
THE DEFINITION OF -RHSI(K- ON W - C M O  WAS CHRNGEO WITH REVISIONS D2TEO 28 SEP 81. THIS IS THE FORTRAN71 Y=RBIOU 
NEW OPTIONS: D M B m  MlTiLOY SUBWERCWE . SINGLE EVENT D m O E  ULLCULRTION, DSS:WRI?B STAGE W.EQ!JEllCI, 
DSS:REAI) TIHE SERIES AT DESIRED CALCULATION INIERVAL LOSS IWTE:GREEII 1WD WPT INFILTRATION 
KINEMATIC "LYE: NEW FINITE DIFFERENCE ALCORITW 

- 
HEC-1 INPUT PAGE 1 

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

1 ID FUTURE CONDITIONS HYDROLWY FOR CARZFREE lREI DFAIIVIeE HRSTER 
2 I D  BY J6 FULLER/HIDEOLOGI L CMWORPHOLCIGI, INC., DEC. 2001 
3 I D  
4 I D  NTURE CONDITIONS W D  USE B S E D  W CAVE CREEK WATERCOURSE l.Y\STER P U N  
5 ID HYBRO-l BY TETRA TECH, 2000. 
6 ID 
7 ID BASE MOOEL BRSED ON: 
8 ID 
9 10 WDPLAIN OELINEATION STUDY OF ANDOPA HILLS I GALLMI~~Y MMHEB 

10 1D TCO 99-11 

100 YEAR ANALYSIS 24-HOUR STORB USING J D  RECORDS ~ ~~ 

WU3UHP2 USED POR WIT HYDROGRAPHS ................................................................... 
19 i D  D M  HCURPZ GALLOWAT WASH FLOODPLAIN DELINEATION STWDY. FCO 110 99-14 
2 0  ID 
21 I D  narch 2002 revzszono to orxg~nal ~ e c  1999 model mslude. 
a2 ID 
23 ID HC BLOCK ADDED TOR GRAPEVINE WASH ICP 295.W 
24 ID 
25 ID SUB8ASIN GWY1-3 FURTHER SUBDIVIDED R A N G  GkLLOUAY WASH PER FEW COMIITS 
2 6  I D  ill LETTER DATED FEB. 8. 2002 
27 ID 
28 ID "' ADDITIONAL C W I N A T I W  ADOUl 10-17-02 TO PROVIDE l 0 T U  FU* IN 
29 ID MORT8 G I L L W A Y  WASH 81 TIlL FOR CHZM BILL FOR C A r S M E  CllP '.. 
30 ID 
31 ID DM KVHPZ carefree lrea ora~nage "aster plan,  allw way w a ~ h  mturs Condirlon 

'DIXC- 

* OD,, ..... " pdated -"" 
HEC-1 INPUT 

' D  ....... 1 ....... 2.......3.......4...... s 





Golden Spur Lane (JEF #52) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 4752- (TL'F) 

T q o  Source of Data: 

Location: GOLOEN S P ~ R  LAME. 

Material: 0 1 Q -S\- 
u 

Protection: 

Notes: 





Project Description 

Worksheet Number 52JEF 
Flow Element Irregular Chant 
Method Manning's Fort 
Solve For Channel Depth 

Table 
Rating Table for Irregular Channel 

Inout Data 

siope 019400 fm 

Options 

Current Roughness Methclved Lotteh Method 
Open Channel We~ghting Ived Lottefs Method 
Closed Channel Weiohtinr Horton's Method 

PraJea Engineer: Robert Lyons 
\\phoenix\prol\l62944\flowmaster\d!p-crorsings5fm2 CH2M Hill FlowMaster v6.1 [614ol 
11/28/02 04.4857 PM GI Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 4 

Attribute Minimum Maximum Increment 

8 

Discharge (6) 0.00 800.00 5.00 

Discharge 
(ds) 

0.00 
5.00 

10.00 

20.00 
25.00 

35.00 
40.00 

45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 

90.00 
95.00 

100.00 
105.00 

110.00 
115.00 
120.00 

125.00 
130.00 
135.00 
140.00 

145.00 
150.00 
155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(ft) 

2,461.53 
2.461.67 
2,461.71 

15.002.461.74 
2.461.76 
2.461.79 

30.002,461.80 

2.461.82 
2,461.84 
2.461.85 
2.461.87 
2,461.86 
2,461.90 
2.461.91 

2.461.92 
2.461.93 
2,461.94 
2,461.96 
2.461.97 
2.461.98 

2.461.99 
2.462.00 
2,462.01 
2.462.01 

2,462.02 
2.462.03 

2,462.04 
2,462.04 
2,462.05 
2.462.06 
2.462.07 
2,462.07 

2.462.08 
2.462.09 

Velocity 
(Ws) 

0.00 
1.01 
1.22 

1.40 
1.54 
1.66 
1.76 
1.84 
1.92 

1.99 
2.06 
2.12 
2.17 
2.22 
2.27 
2.32 
2.36 
2.40 
2.44 

2.48 
2.52 
2.56 

2.60 
2.64 
2.69 

2.73 
2.77 
2.61 
2.85 
2.89 

2.93 
2.96 
3.00 

3.04 

Flow 
Area 
(*=I 

0.0 
4.9 

8.2 
10.7 
13.0 
15.1 
17.1 
19.0 
20.8 

22.6 
24.3 
26.0 
27.6 
29.2 
30.6 
32.3 
33.9 

35.3 
36.6 
38.3 

39.7 
41.1 

42.3 
43.5 
44.7 

45.8 
46.9 
48.0 
49.1 
50.2 

51.3 
52.3 
53.3 
54.4 

Wetted 
Perimeter 

(*) 

0.00 
70.09 
66.73 
92.45 
97.33 

101.65 

105.58 
109.20 
112.56 
115.72 
118.71 
121.55 
124.26 
126.85 

129.34 
131.74 
134.06 
136.30 
138.47 
140.58 

142.62 
144.62 
145.45 
145.68 

145.91 
146.13 
146.35 
146.57 
146.78 

146.99 
147.19 
147.40 
147.60 

147.79 

Top 
Width 

(ft) 

0.00 
70.09 
66.72 

92.41 
97.26 

101.57 
105.47 
109.07 
112.42 
115.57 

118.54 
121.37 

124.06 
126.64 
129.12 
131.51 
133.61 
136.04 
138.20 

140.30 
142.33 
144.32 
145.15 

145.37 
145.59 
145.80 

146.01 
146.22 
146.42 
146.63 

146.62 
147.02 
147.21 
147.40 
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Table 

Pmjed Engineer: Robert Lyons 
FlowMaster "6.1 (61401 

(203) 755-1666 Page 3 of 4 

Discharge 
(cfs) 

440.00 
445.00 

450.00 
455.00 
460.00 
465.00 
470.00 

475.00 
480.00 
485.00 
490.00 
495.00 
500.00 
505.00 
510.00 
515.00 
520.00 
525.00 
530.00 
535.00 
540.00 
545.00 

550.00 
555.00 
560.00 
565.00 
570.00 
575.00 

580.00 
585.00 
590.00 
595.00 
600.00 
605.00 
610.00 
615.00 
620.00 
625.00 

630.00 
635.00 
640.00 
645.00 

650.00 
655.00 
660.00 
665.00 

670.00 
675.00 
660.00 

685.00 
690.M) 
695.00 
700.00 
705.00 

LBG~ 
Water 

Surface 
Elevation 
F) 

2.462.39 
2.462.39 
2,462.40 
2.462.40 
2.462.41 
2.462.41 
2.462.42 

2,462.42 
2.462.43 
2.462.43 
2,462.43 
2.462.44 
2.462.44 
2.462.45 
2.462.45 
2.462.46 
2,462.46 
2,462.46 

2,462.47 
2.462.47 
2,462.48 
2,462.48 
2,462.49 
2.462.49 
2.462.49 
2.462.50 

2,462.50 
2.462.51 
2.462.51 
2.462.52 
2,462.52 
2.462.52 
2.462.53 
2.462.53 

2,462.54 
2.462.54 

2.462.54 
2.462.55 
2.462.55 
2,462.56 

2.462.56 
2.462.56 
2.462.57 
2.462.57 

2.462.57 
2.462.58 
2,462.58 

2.462.59 
2.462.59 
2.462.59 
2.462.60 
2.462.60 
2.462.61 

2.462.61 

SSoun 
Velocity 

(Ws) 

4.39 
4.41 
4.43 
4.45 
4.47 

4.48 
4.50 
4.52 
4.54 
4.55 
4.57 

4.59 
4.61 
4.62 
4.64 
4.66 

4.67 
4.69 

4.71 
4.72 
4.74 
4.75 
4.77 
4.79 

4.80 
4.82 
4.83 
4.85 
4.86 
4.88 
4.69 
4.91 
4.92 
4.94 

4.95 
4.97 
4.98 
5.00 
5.01 

5.03 
5.04 
5.06 
5.07 

5.08 
5.10 
5.11 
5.13 
5.14 
5.15 

5.17 
5.18 

5.20 
5.21 
5.22 

L+.E 
Flow 
Area 
(R) 

100.2 
100.9 

101.6 
102.3 
103.0 
103.7 
104.4 
105.1 
105.8 
106.5 
107.2 
107.9 

108.6 
109.2 
109.9 
110.6 
111.3 
112.0 
112.6 
113.3 
114.0 
114.6 
115.3 

116.0 
116.6 
117.3 
117.9 
118.6 
119.3 

119.9 
120.6 
121.2 
121.6 
122.5 
123.1 
123.8 
124.4 
125.0 
125.7 

126.3 
126.9 
127.6 

128.2 
128.8 
129.5 
130.1 

130.7 
131.3 
131.9 

132.6 
133.2 
133.8 
134.4 
135.0 

Wetted 
Perimeter 

(fl) 

156.41 

156.54 
156.67 
156.80 
156.93 
157.06 
157.19 

157.32 
157.44 
157.57 
157.70 
157.82 
157.95 
158.07 
158.19 
158.32 
158.44 
158.56 
158.66 
158.80 

158.92 
159.04 
159.16 
159.28 
159.40 
159.52 
159.64 
159.76 

159.87 
159.99 
160.11 
160.22 
160.34 
160.45 
160.57 
160.66 
160.79 

160.91 
161.02 
161.13 
161.25 

161.36 
161.47 
161.58 

161.69 
161.80 
161.91 
162.02 
162.13 

162.24 
162.35 
162.46 
162.57 

162.67 

Rating 

Top 
Width 
(n) 

155.71 
155.84 

155.97 
156.09 
156.22 
156.34 
156.46 
156.59 
156.71 

156.83 
156.95 
157.07 

157.19 
157.31 
157.43 
157.55 
157.67 
157.79 
157.90 
158.02 
158.14 
158.25 
156.37 

158.48 
158.60 
158.71 
158.83 
156.94 

159.05 
159.16 
159.28 
159.39 
159.50 
159.61 
159.72 
159.83 
159.94 
160.05 
160.16 

160.27 
160.38 
160.48 

160.59 
160.70 
160.80 

160.91 
161.02 
161.12 
161.23 

161.33 
161.44 
161.54 
161.65 
161.75 

Table for Irregular Channel 

1 /'&h&blE 



Worksheet 
Worksheet for lrregular Channel 

Soup LNE 
Project ~esuiption' 

Worksheet N u m k  52JEF 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

InDut Data 

Slope 019400 Wft 
Discharat 747.00 d s  

Options 

Current Roughmrss Methc~ved Lottefs Method 
Open Channel Weighting Ived Lottefs Method 
Closed Channel Wetghtin! Horton's Method 

Results 

Mannings Coefficiet 0.035 
Water Surface Elev 2.462.64 R 
Elevation Range $1.53 to 2,464.00 
Flow Area 140.1 ft' 
Wetted Perimeter 163.57 fl 
Top Width 162.61 fi 
Actual Depth 1.11 a 
Critical Elevation 2,462.65 fl 
Critical Slope 0.016860 WR 
Velocity 5.33 Ws 
Velocity Head 0.44 R 
Specific Energy 2.463.08 ft 
Froude Number 1.01 
Flow Type Supercritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.940 

Roughness Segments 

Start End Mannings 
Station Station CoMcient 

1+60 3+60 0.035 

Natural Channel Points 

44134 ft. 

Projecl Engmeer: Robeti Lyons 
\\phoenlx\prnfil62944\flowmast&ip-m~1ng~.hn2 CHZM Hill FlowMaster v6.1 [el401 
11/26/02 04.48 47 PM 8 Haestad Methods. Inc 37 Bmokslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Rising Sun Road (JEF #53) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvelt Number: 5 3 - J i F  ( / Y O )  

Date of Survey: 

Location: ~ ~ S / N G  SON  LOP!^ 

Material: 6 0 X 3 6 " C M PA { 54'' C M P  

Headwall: 

Notes: 









Culvert DesignerlAnalyzer Report 
#53 JEF 

Storm Event Design Discharge 834.00 cfs 

Peak Discharge Method: User-Specified 

Desion Discharae 834.00 cfs Check Discharae 0.00 cfs 

Tailwater properties: Irregular Channel 

Rouahness Seamenls 

Start End Mannings 
Station Station Coefficient 

O+OO 0+30 0.040 
0+30 1+30 0.035 
1+30 l+60 0.040 

Natural Channel Points 
- 

Station Elevation 
(fl) (fl) 

Tailwater conditions for Dssian Storm - 
Discharge 834.00 cfs Actual Depth 1.33 R 
Velocity 5.96 ft/s 

Name Description Discharge HW Eiev. Velocity 

Culvert-1 1-54 inch Circular 89.68 cfs 2,432.85 fl 8.70 fVs 
Cuivert-2 1-58 x 36 inch Arch 71.88 cfs 2.432.85 fl 9.39 ftls 
Weir Roadway 672.89 cfs 2,432.86 R N/A 
Total 834.45 cfs 2.432.85 fl N/A 

Project Engineer: Robed Lyons 
. .  \pmj\l62944\~uivedmaster\overloppin~.cvm CHZM Hlll CulverlMaster v2.0 12.0053 , 
11/18/02 0324:54 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 4 



Culvert DesignerlAnalyzer Report 
#53 JEF 

Culvert Summary 

Computed Headwater Elevi 2.432 86 fl Discharge ,8068 d s  

Inlet Control HW Elev. 2,432 53 fl Tailwater Elevation 2.428.63 fl 
OuUet Control HW Elev. 2,432.86 fl Control Type Outlet Control 
Headwater DeothtHeiaht 1.03 

Grades 

Upstream lnven 2.428 20 fl Downstream invert 2.427.80 fl 

Length 50 00 fl Constructed Slope 0.008000 WR 

Hvdraullc Profile 

Profile M2 Depth. Downstream 2.78 fl 

Slope Type Mild Normal Deplh 3.47 fl 
Flow Regime Subcritical Critical Depth 2.78 fl 
Velocity Downstream 8.70 Ws Critical Slope 0.014421 Wfl 

SscUon 

Section Shape Circular Manning5 Coefficient 0.024 
Sectfon Material CMP Span 4.50 fl 

Sedion Size 54 inch R~se 4.50 R 
Number Sections 1 

OuUet Control Prooenies 

Outlet Control HW Elev. 2.432.86 fl Upstream Velocity Head 0.82 fl 
Ke 0.70 Entrance Loss 0.58 fl 

lnlet Control Properties 

hie1 Control HW Elev. 2.432.53 fl Flow Control Unsubmerged 

Inlet Type M~tered to slope Area Full 15.9 fla 
K 0 02100 HDS 5 Chart 2 
M 133000 HDS 5 S&e 2 
C 0 04630 Equatlon Form 1 
Y 0 75000 

Project Engineer: Robert Lyons 
... \pmj\I62944\culvertmaster\ove~oppingB~m CHZM Hlll CulverlMaster v2.0 [2.0051 
11/18/02 03:24:54 PM O Haestad Methods, lnc. 37 Bmkside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 2 of 4 



Culvert DesignerIAnalyzer Report 
#53 JEF 

~?lb;r-&ch.d &a?? 
Component C rt-2 

Culvert Summaw 
~ 

Computed Headwater Elev; 2,432.86 R Discharge 71.88 cfs 

Inlet Control HW Elev. 2.432.73 fl Tailwater Elevation 2.428.63 ft 
Outlet Control HW Elev. 2.432.86 fl Control Type Entrance Contml 
Headwater DepthIHeight 1.29 

Grades 

Upstream Invert 
Length 

2.429.00 R Downstream Invert 2.427.80 R 
5000 fl Constructed Slope 0.024000 fVft 

Hydraulic Profile 

Profile 52 Depth, Downstream 1.79 fl 
Slope Type Steep Normal Depth 1.79 R 
Flow Regime Supercritical Critical Depth 2.02 A 
Velocity Downstream 9.39 Ws Critical Slope 0.017738 WR 

Section 

Section Shape Arch Mannings Coefficient 0.025 
SeCBhRMddMhminum Var CR Historic Span 4.83 fl 
Section Size 58 x 36 inch Rise 3.W R 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,432.86 R Upstream Velocity Head 1.08 fl 
Ke 0.70 Entrance Loss 075 fl 

lnlet Control Prowrtles 

Inlet Control HW Elev. 2.432.73 ft Flow Contml Transition 

Inlet Type Mitered to slope (arch) Area Full 11.4 R' 
K 0.03WO HDS 5 Chart 34 
M 1 .OOOOO HDS 5 Scale 2 
C 0.04630 Equation Form 1 

Y 0.75000 

Project Engineer: Robert Lyons 
... \proj\l62944\culvertmaster\overtopping.cm CH2M Hill CulvertMaster v2.0 [2.005] 
11/18/02 039454 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 3 of 4 



Culvert DesignerIAnalyzer Report 
#53-JEF 

- 

Hydraulic Component(s) Roadway 

Discharge 672 89 cfs Allowable HW Elevation 2.432.86 R 
Roadway Width 25.00 ft Overtopping Coefficient 3.02 US 
Low Point 2.431.30 R Headwater Elevation 2.432.86 R 
Discharge C M d e n t  (Cr) 3.02 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2.428.63 fl 

Sta IRl  Elev. Mt) 

Project Engineer: Roben Lyons 
... \pmj~162944\cu(ve~aslerb~~r(opping. CH2M HUI CulverlMaster v2.0 12.0051 
11HW02 03:24:54 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 4 of 4 



Project ~egnpt lon 

Worksheet JEF-53 
Flow Element irregular Chant 
Method Mann~ng's Fon 
Sdve For Channel Deoth 

Worksheet 
Worksheet for Irregular Channel 

Input Data 

Slope 010000 RIR 
Discharga 672.89 cfs 

Options 

Current Roughness Methr wed Lottecs Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightiny Horton's Method 

Results 

Mannings CoeRciet 0.025 
Water Surface Elev 2.432.45 ft 

Elevation Range 31.30 to 2.436.90 
Flow Area 132.5 ft* 
Wetted Perimeter 167.73 R 
Top Width 167.70 R 
Actual Depth 1.15 R 
Critical Elevation 2.432.46 ft 
Critical Slope 0.009841 RIR 
Velocity 5.08 Ws 
Velocity Head 0.40 ft 
Specific Energy 2.432.85 R 
FmMe Number 1.01 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+44 0.025 

Natuml Channel Points 

Station Elevation 
(n) (R) 

O+OO 2,436.90 

0+19 2,435.40 
0+53 2,433.50 

1+04 2.431.90 
1+53 2.431.40 

l + 9 l  2.431.30 
2+30 2.431.70 

2+97 2.433.80 
3+44 2.436.60 

Profect Engineer. Linda Johnson 
\\phoenix\pmj\l 6Z944\flowmaster\carefreeefm2 CHZM Hill FlowMaster v6.1 I61401 
11/18/02 03 28 21 PM 0 Haestad Methods, lnc. 37 Bwokslde Road Waterbury, CT 06708 USA (203) 7551666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

Worksheet JEF-53 

Flow Element Irregular Chanl 
Method Manning's Fon 
Solve For Channel Deoth 

Input Data 

Slope 010000 WR 

Current Roughness Methc wed Lottar's Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weightin! Horton's Melhod 

Atbibute M~nirnurn Maximum Increment 

Project Engineer: Linda Johnson I, 
\\phoenix\pmj\l62444\flomaster\carefree.ho2 CHZM Hill FlowMaster v6.1 [6140] , 

11/1ll/02 03:29:12 PM Haestad Methods. lnC. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 Page 1 of 3 



Table 
Ratina Table for Irregular Channel 

I3scharge( W$,& ( Veloclty 1 Flow 1 Wetted rl Top I d l  Surf ce (Wsl Area Penmete W~dth 

Pro~ect Engineer: Linda Johnson 
FlowMaster v6.1 161401 

(203) 755-1666 Page 2 of 3 

175.00 
180.00 
185.00 

195.00 

205.00 
210.00 
2t5.00 

220.00 
225.00 
230.00 
235.00 
240.00 
245.00 
250.00 
255.00 
260.00 
265.00 
270.W) 
275.00 
280.00 

290.00 
295.00 
300.00 

310.00 
315.00 

320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 
360.00 

365.00 
370.00 
375.00 

380.00 
385.00 
390.00 

395.00 
400.00 
405.00 
410.00 

415.00 
420.00 
425.00 
430.00 
435.00 

11/18/02 03:29:12 PM Q Haestad Methods. Inc. 37 Brookside Road Waterbuw. C 

2.431.94 
2,431.94 
2.431.95 

190.002.431.96 
2.431.96 

200.002.431.97 
2,431.98 
2.431.99 
2,431.99 
2,432.00 
2.432.01 
2.432.01 
2.432.02 
2.432.03 
2.432.03 
2,432.04 

2,432.04 
2.432.05 

2,432.06 
2.432.06 
2.432.07 
2.432.08 

285,002,432.08 
2.432.09 
2,432.09 
2,432.10 

305.002.432.10 
2.432.11 
2,432.12 
2.432.12 
2.432.13 
2.432.13 
2.432.14 
2.432.14 
2,432.15 
2.432.16 

2,432.16 
2,432.17 
2,432.17 
2.432.18 

2,432.18 
2.432.19 
2.432.19 

2.432.20 
2,432.20 
2,432.21 

2.432.21 
2.432.22 
2,432.22 
2.432.23 
2.432.23 

2.432.24 
2,432.24 

3.24 
3.27 
3.30 
3.33 
3.36 
3.39 
3.42 

3.45 
3.48 
3.50 

3.53 
3.56 
3.58 
3.61 
3.64 
3.66 
3.69 
3.71 
3.74 
3.76 
3.78 
3.81 

3.83 
3.85 
3.87 
3.90 
3.92 
3.94 

3.96 
3.98 
4.00 
4.02 

4.04 
4.06 
4.08 
4.10 
4.12 
4.14 

4.16 
4.18 
4.20 
4.22 

4.24 
4.25 
4.27 

4.29 
4.31 
4.33 

4.34 
4.36 
4.38 
4.39 
4.41 

\\phoenix\proj\l62944\flowmasteAcarefree.fm2 

54.1 
55.1 
56.1 
57.1 

58.0 
59.0 
60.0 
60.9 
61.8 
62.8 
63.7 

64.6 
65.6 
66.5 
67.4 
68.3 

69.2 
70.1 
70.9 
71.8 
72.7 
73.6 
74.4 
75.3 

76.1 
77.0 
77.8 
78.7 
79.5 
80.4 
81.2 
82.0 

82.8 
83.7 
84.5 
85.3 
86.1 
86.9 

87.7 
88.5 
89.3 
90.1 

90.9 
91.7 
92.5 
93.2 

94.0 
94.8 
95.6 
96.3 

97.1 
97.9 
98.6 

134.63 

135.10 
135.57 
136.03 
136.49 
136.94 

137.39 
137.83 
138.26 
138.70 
139.12 
139.55 
139.97 
140.38 
140.79 
141.20 
141.M) 
142.00 
142.40 

142.79 
143.18 
143.57 
143.96 
144.34 
144.71 
145.09 
145.46 

145.83 
146.20 
146.56 
146.92 
147.28 
147.64 
147.99 
148.34 
148.69 

149.04 
149.39 
149.73 

150.07 
150.41 
150.74 
151.08 
151.41 

151.74 
152.07 
152.39 
152.72 

153.04 
153.36 
153.68 

154.00 
154.31 

134.62 
135.10 

135.56 
136.02 
136.48 
136.93 
137.38 
137.82 
138.25 
138.68 
139.11 

139.54 
139.95 
140.37 
140.78 

141.19 
141.59 
141.99 
142.39 
142.78 
143.17 
143.56 

143.94 
144.32 
144.70 
145.08 
145.45 
145.82 

146.18 
146.55 

146.91 
147.27 

147.62 
147.98 
148.33 
148.68 
149.02 
149.37 

149.71 
150.05 
150.39 

150.73 
151.06 
151.39 
151.72 

152.05 
152.37 
152.70 

153.02 
153.34 
153.66 
153.98 
154.29 

CHZM Hill 



Table 
Rating Table for Irregular Channel 

Veioclty Flow Wetted Top 
(Ws) Area Perimete Wldth 

Elevation 
lfl) 

(R') (fl) (a) 

Project Engineer: Linda Johnson 
\\phoenix\pmj\l62944\flowmaster\carefree.fmZ CHZM Hill FlowMaster v6.1 (61401 
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n o O D  HYORCGRAPH P M W E  [HEC-11 

JUR 1998 
VERSION 4 1 

+ RUN DITE 27NOY02 Tim 08 $9 21 . ......................................... 

U S IRNY COWS OF ENGINEERS 
HPDROMCTC EWjlNEERIlKi CES?PER 

609 SECOND STREET 
DAVIS, CliLIFORllIA 95616 

19161 156-110s 

THIS PRffiPAM REPLACES ALL PREVIOUS VERSIONS OF XEC-1 KNOWN AS HECl lJAll 731, HECIGS. HEClDB, AND HEClKW 

THE DETINITIONS OF VIRIlhLES -RTIHP- AND -RTIMI- HllVE CHANGED FROn T H M E  USED WITH THE 1911-STYLE INPUT STRUCTURE. 
THE OEFIRITION OF -IUISRK- ON IIW-CARD W A S  CHANCED WITH REVISIONS ORTED 28 SEP 81 TBIS IS THE TOWPAN77 VERSION 
NEW OPTIONS. O U I B R W  OUTFL(W SUBHERGENCE , SINGLE E V W T  DMUGE CIILCUlATIOW, DSS.WIIITE STAOg FREQUENCY, 
DSS,REID TIHE SERIES AT DMSlRED CALCULATION INTERVAL LOSS RITE GREEN AND UIPT INFILTRATION 
I(INEW.TIC WAVE. NEW F I N I T E  DIFFERENCE ALGORITHM 

....... LINE ID ....... l 10 

1 ID N T U P S  CONDITIONS HYDROLOGY FOR CIRE-E -A W I N A G E  VASTER PLAN 
2 10 

7 -  

BY JE FULLER/BTDROLOGP f GEM(0RPHOLffiI. INC., DEC. 2001 
L" 

4 ID FUTURE CONDITIONS M D  USE Bii5ED ON ChVB CREEK WATERCOUREE VASTER PLAN 
5 ID HYDROLOGY BY TETWI TECH, 2000 
6 I0 
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8 ID 
9 10 E'LOODPLIIN DELINEATION STUDY OF MWRI HILLS L G I L W A I  WMHES 

10 ID FCD 99-11 
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1 3  ID REVISED MARCH 2002 FlLENMlE -24% DA7 ...... ...................................................... I 4  I D  ".'.. 
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18 1D 
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22 ID 
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21 ID 
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27 ID 
28 ID *'. ADDITIONAL rr*a)INkTIMI I\DDED 10-17-02 TO PROVIDE TOTAL FLOW IN  
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>" A" 

11 ID DM KUHPZ carefree lrea Drainage naster plan, oalloxay wash ~ u t u r e  condition 
-DIIGDAH 

32 IT 5 01DEC99 0005 100  
. 33 I 0  5 2 

34 IN 15 
35 JD 3.50 0.01 
35 PC .OOO ,008 ,016 -025 ,031 ,011 .050 .058 -066 -074 
37 PC .081 .099 ,110 -138 .216 3 ,834 .911 .931 .950 
38 PC .962 .972 .983 ,991 1.000 
39 JD 3.18 0.50 
40 JLi 3 . $ 3  2 . 8 0  

........+V p&red ""' 
HEC-1 iNPUT PAGE P 
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Celestial Street (JEF #54) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 54- - .TEF 

Source of Data: f-040 

Location: C El- &TtA / s F f - E E  7- 

Material: O N p & \ r ~ b  ~ I P  cbs5/@& 
Protection: N b e  

--- -- 

Notes: 









Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet JEF-54 
Flow Element irregular Cham 

Method Manning's Forr 

Solve For Channel Depth 

input Data 

Slope 018800 WR 
Discharm 864.00 cfs 

Options 

Current Roughness Methclved Lotteh Method 
Open Channel Weighting )ved Lotter's Method 
Closed Channel Weightin( tiorton's Method 

Results 

Mannings Coefficiel 0.032 
Water Surface Elev 2.407.99 ft 
Elevation Range 15.80 to 2.413.20 
Flow Area 136.5 ft' 
Wetted Perimeter 137.70 ft 

Top Width 137.60 R 
Actual Depth 2.19 fl 
Critical Elevation 2.408.07 ft 

Crlical Slope 0.014661 WR 
Velocity 6.33 Rls 
Velocity Head 0.62 ft 

Specific Energy 2.408.61 ft 

Froude Number 1.12 
Flow Type Supercnficai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+67 0.032 

Natural Channel Points 

Station Elevation 
F )  (ft) 

O+OO 2,412.60 

Pmject Eng~neer Linda Johnson 
\~h\phoenix\pmj\162944\fl0~master\carefree.~2 CH2M Hill FlowMastervB.1 [6140] 
11126102 04 53.18 PM Haestad Methods, lnc 37 Bmokside Road Waterbury. CT 06708 USA (203) 7551866 Page 1 of 1 
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Table 

Project Engineer: Linda Johnson 
FlowMasler6.1 161401 

(203) 755-1666 Page 3 of 4 

Table for Irregular Channel 

Discharge 
(cfs) 

440.00 
445.00 
450.00 
455.00 
460.00 
465.00 
470.00 
475.00 
480.00 
485.00 
490.00 
495.00 
500.00 
505.00 
510.00 
515.00 
520.00 
525.00 
530.00 
535.00 
540.00 

550.00 
555.00 
560.00 
565.00 
570.00 
575.00 
580.00 
585.00 
590.00 
595.00 
600.00 
605.00 
610.00 
615.00 
620.00 
625.00 
630.00 
635.00 
840.00 
645.00 
650.00 
655.00 
880.00 
665.00 
670.00 
675.00 
680.00 
685.00 
690.00 
695.00 
700.00 
705.00 

Wetted 
Perimeter 

(R) 

107.49 
108.25 
109.00 
109.75 
110.49 
111.22 
111.94 
112.66 
113.37 
114.07 
114.77 
115.46 
116.14 
116.82 
117.49 
118.16 
118.82 
119.48 
120.13 
120.77 
121.41 
122.05 
122.68 
123.30 
123.92 
124.54 
125.15 
125.75 
126.36 
126.95 
127.55 
128.14 
128.72 
129.30 
129.88 
130.45 
131.02 
131.59 
132.08 
132.21 
132.34 
132.47 
132.60 
132.72 
182.85 
132.98 
133.10 
133.23 
133.35 
133.48 
133.60 
133.72 
133.85 
133.97 

Rating 

Top 
Width 

(fl) 

107.41 
108.17 
108.92 
109.67 
110.41 
111.14 
111.86 
112.58 
113.29 
113.99 
114.69 
115.38 
116.06 
116.74 
117.41 
118.08 
118.74 
119.39 
120.04 
120.69 
121.33 
121.96 
122.59 
123.22 
123.84 
124.45 
125.06 
125.67 
126.27 
126.87 
127.46 
128.05 
128.63 
129.21 
129.79 
130.36 
130.93 
131.50 
132.00 
132.12 
132.25 
132.38 
132.51 
132.63 
132.76 
132.89 
133.01 
133.14 
133.26 
133.38 
133.51 
133.63 
133.76 
133.88 

Water 
Surface 

Elevation 
(fi) 

2.407.56 
2.407.57 
2.407.58 
2.407.58 
2.407.59 
2.407.60 
2,407.60 
2.407.61 
2,407.62 
2,407.63 
2.407.63 
2.407.64 
2,407.65 
2.407.65 
2.407.66 
2,407.67 
2.407.87 
2.407.68 
2,407.68 
2,407.69 
2,407.70 

545.002.407.70 
2,407.71 
2.407.72 
2.407.72 
2.407.73 
2,407.73 
2.407.74 
2,407.74 
2,407.75 
2,407.76 
2.407.76 
2.407.77 
2,407.77 
2,407.78 
2,407.78 
2,407.79 
2,407.80 
2,407.80 
2.407.80 
2,407.81 
2,407.81 
2,407.82 
2,407.82 
2.407.83 
2.407.83 
2.407.83 
2.407.84 
2,407.84 
2.407.85 
2,407.85 
2,407.86 
2.407.86 
2,407.88 

Vdocity 
(Ws) 

5.34 
5.34 
5.35 
5.36 
5.37 
5.38 
5.39 
5.40 
5.41 
5.42 
5.43 
5.44 
5.44 
5.45 
5.46 
5.47 
5.48 
5.49 
5.50 
5.51 
5.52 
5.52 
5.53 
5.54 
5.55 
5.56 
5.57 
5.58 
5.59 
5.59 
5.60 
5.61 
5.62 
5.63 
5.64 
5.65 
5.65 
5.66 
5.67 
5.69 
5.70 
5.72 
5.73 
5.75 
5.77 
5.78 
5.80 
5.81 
5.83 
5.84 
5.86 
5.87 
5.89 
5.90 

Flow 
Area 
(R*) 

82.5 
83.3 
84.1 
84.8 
85.6 
86.4 
87.2 
88.0 
88.8 
89.5 
90.3 
91.1 
91.8 
92.6 
93.4 
94.1 
94.9 
95.6 
96.4 
97.2 
97.9 
98.6 
99.4 

100.1 
100.9 
101.6 
102.4 
103.1 
103.8 
104.6 
105.3 
106.0 
106.8 
107.5 
108.2 
108.9 
109.7 
110.4 
111.1 
111.6 
112.2 
112.8 
113.3 
113.9 
114.5 
115.0 
115.6 
116.2 
116.7 
117.3 
117.8 
118.4 
118.9 
119.5 
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0 Tranquil Trail at Cave Creek Road (#63) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: $).b3 

Date of Survey: I O \ ~ ) O Z  

Location. rr-t~+&;\ T&\ ~ct &re pea$ 

Material: 36" C m P  m& - 

Notes. \rm d d e  o&p\+ one 
J J 





Culvert DesignerlAnalyzer Report 
#63 Tranquil Trail 

7-u 
- 

IL lVUI,L 
Analysis Component 

Storm Event Design Discharge 947 00 d s  

Peak Dischame Method: User-S~ecified 

Design Discharge 947.00 d s  Check Discharge 0.00 cfs 

Tallwater properties: Irregular Channel 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

o+oo 1+12 0 040 
1+12 l+32 0.028 
1+32 2+44 0.040 

Natural Channel Points 

Station Elevation 
(R) P )  

O+OO 2.396.50 
1+00 2.386.50 
1+12 2.384.00 
1+32 2.384.00 
1+44 2,386.50 
2+44 2.396.50 

Tailwater conditions for Design Storm. 

Discharge 947.00 ds Actual Depth 3.61 fl 
Velocity 8.71 Ws 

Name Description Discharge HW Elev. Velocity 

Culvert-1 1-36 inch Circular 71.63 d s  2,392.76fl 10.75 Ws 
Weir Roadway 875.74 cfs 2,392.78 fl NIA 
Total .. 947.38 cfs 2.392.78 fl N/A 

Prolea Engineer Robert Lyons 
untttlad cvm CHZM Hill CulvertMaster v2 0 12 003 
10110102 08 18 42 AM O Haeslad Methods. h c  37 Bmokslde Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 3 



Culvert DesignerIAnalyzer Report 
#63 Tranquil Trail 

-~LWQUIL TwI i h GCE\C h 
Component Culveli-I 

Culvert Summary 

Computed Headwatel Elev; 2,392 78 fl Discharge 71 83 d s  
Inlet Control HW Elev 2.390 97 fl Tallwater Elevat~on 2,38761 fl 

Outlet Contrd HW Elev 2.392 78 fl Control Type Outlet Control 
Headwater DepthlHeight 2 59 

Grades 

Upstream invert 2385.01 fl Downstream invert 2.385.00 fl 
Length 64.00 fl Constructed Slope 0.000156 ftK+ 

Hydraulic Profile 

Profile ComposrteM2PressureProfile Depth. Downstream 268 fl 

slope Type Mild Norm1 Depth N/A fl 
Flow Reg~me Subc ntlcal Critical Depth 268 fl 
Velocity Downstream 10 75 Ws Cntlcal Slope 0 034848 fUft 

Section - -- - - 
Sectlon Shape Circular Mannings Coefficient 0.024 
Sedlon Matenal CMP Span 300 R 
Sectton Size 36 tnch Risi 300 fl 

- Number Sections I 

OuUet Covtrol Prooerties 

Outlet Cwtrol hW Elev. 2,392.78 fl Upstream Veloclty Head 1.60 fl 
Ke 0.50 Entrance Loss 0.80 fl 

lnlet Control Properties 

inlet Co~itrol HW Elev. 2,390.97 R Flow Control Submerged 
Inlet Type Headwall Area Full 7.1 ff 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 

Y 0.69000 

Projea Engineer: Robert Lyons 
untitled.ovm CH2M Hill CulvertMczster v2.0 [2.005] 
10/10/02 08:18:42 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 2 of 3 



Culvert DesignerIAnalyzer Report 

T&w~u;LT.l-~ic h h ~ I L  ~ A U  
#63 Tranquil Trail 

Hydraulic Cornponent(s): Roadway 

Discharge 875.74 cfs Allowable HW Elevation 2:392.78 ft 
Roadway Width 50.00 fl Cwertopping Coefficient 3.04 US 
LOW Point 2,390.60 it Headwater Elevation 2.392.78 fl 
Discharge Coefficient (Cr) 3.04 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2.387.61 fl 

Sta lft) Elev. lft) 

Project Engineer Robert Lyons 
untitled.cvm CHZM Hill CulvertMaster v2.0 [2.005] 
10110l02 08:18:42 AM @ Haestad Methods, lnc. 37 Bmokslda Road Waterbury. CT 06708 USA +1-203-755-1666 Page 3 of 3 I 







Worksheet 
Worksheet for Irregular Channel - 

I*.USU~L.%*,~ G!Le L~P( Rw3 
Prolect Descnot~on 

- - 

Worksheet 63 

Flow Element Irregular Cham 
Method Manning's Fort 
Solve For Channel DepVl 

Input Data 

Opttons 

Current Roughness Methc>ved Lottefs Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin: Horton's Method 

Results 

Mannings Coefficiel 0.025 

Water Surface Elev 2.302.28 fl 
Elevation Range 10.60 to 2.400.60 
Flow Area 165.3 flz 
Wetted Perimeter 196.42 fl 
Top Width 196.39 fl 
Actual Depth 1.68 fl 
Critical Elevation 2.392.30 fl 
Critical Slope 0.009625 Wfl 
Velocity 5.30 Ws 

Velocity Head 0.44 fl 
Specific Energy 2,392.72 fl 
Fmude Number 1.02 

Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 10+00 0.025 

Natural Channel Points 

Station Elevation 
(HI Mt) 

Project Engineer: Linda Johnson 
\\phoenix\pmj\l62944\flowmaste~arefree.fm2 CWM Hill FlowMastsr "6.1 [6140] 
1 111 9/02 05:20:55 AM @ Haestad Methods. lnc. 37 Broukside Road Waterbury. CT 06708 USA (203) 755-1E66 Page 1 of 1 



Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet 63 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

Input Data 

Optlons 

Current Roughness Methc wed Lottefs Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weightins Horton's Method 

Attribute Minimum Maximum increment 

Discharoe fcfs) 0.00 900 00 5.00 

Project Engineer. Lmds Johnson 
\\phoen1x\pm1\162944\flowmaster\carefree~fm2 CHZM Hlll FlowMasler v6 1 [614o] 
11/19/02 05 21.17 AM Haestad Methods. Inc 37 Brooksade Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 4 

Discharge 
(cfs) 

0.00 
5.00 
10.00 
15.00 

20.00 
25.00 
30.00 

40.00 
45.00 

60.00 

75.00 

95.00 

110.00 

120.00 

140.00 

150.00 
155.00 
160.00 
165.00 

Flow 
Area 
(Rz) 

0.0 

3.4 
5.8 
7.8 

9.7 
11.5 
13.2 
14.6 
16.3 
17.8 

19.3 
20.7 
22.1 

23.5 
24.8 
26.2 
27.5 
28.7 
30.0 
31.2 

32.5 
33.7 
34.9 
36.1 

37.2 
38.4 

39.5 
40.7 

41.8 
42.9 

44.0 
45.1 
46.2 
47.3 

Water 
Surface 

Elevation 
(R) 

2,390.60 
2.390.64 
2.390.91 
2.390.97 

2,391.01 
2,391.04 
2,391.08 

35.002.391.10 
2.391.13 

2.391.15 
50.002,391.18 
55,002,391.20 

2.391.22 
65.002.391.23 

70.002.391.25 
2.391.27 

80.002.391.29 
85.002,391.30 
90.002,391.32 

2,391:33 

100.002.391.35 
105.002.391.36 

2.391.37 
115.002,391.39 

2.391.40 

125.002.391.41 
130.002,391.42 
135.002.391.43 

2.391.45 
145.002.391.46 

2.391.47 
2,391.48 
2,391.49 
2,391.50 

Wetted 
Perimeter 

(n) 

0.00 
28.31 
36.71 
42.74 

47.61 
51.76 
55.43 
58.72 
61.74 
64.53 
67.13 
69.57 

71.88 
74.07 

76.16 
78.15 
80.07 
81.91 
83.68 
85.40 

87.06 
88.66 
90.22 
91.74 

93.22 
94.65 
96.06 
97.43 

98.76 
100.07 
101.35 
102.61 

103.83 
105.04 

Velocity 
(Ws) 

0.00 
1.46 
1.73 
1.92 

2.06 
2.18 
2.28 
2.37 
2.45 
2.52 
2.59 

2.65 
2.71 

2.77 
2.82 
2.87 
2.91 
2.96 
3.00 

3.04 
3.08 
3.12 
3.15 
3.19 

3.22 
3.26 
3.29 

3.32 
3.35 
3.38 
3.41 

3.44 
3.46 
3.49 

Top 
Width 

(ff) 

0.00 
28.30 
36.71 
42.73 

47.60 
51.76 
55.42 
58.72 
61.73 
64.52 
67.12 
69.56 

71.87 
74.06 

76.15 
78.14 
80.06 
81.90 
83.67 
85.38 

87.04 
88.65 
90.21 
91.73 

93.20 
94.64 
96.04 
97.41 

98.75 
100.06 

101.34 
102.59 

103.82 
105.02 



\\phoen1x\pmj\l62944\flowmaster\carefree.fmZ CHZM Hill 
11H9102 05 21.17 AM O Haestad Methods. Inc 37 Bmokside Road Waterbury. CT 06708 USA 

Table 
Rating Table for Irregular Channel 

Projed Engineer: Linda Johnson 
FlowMaster v8.1 161401 

(203) 755-1666 Page 2 of 4 

230.00 
235.00 
240.00 
245.00 
250.00 
255.00 
260.00 
265.00 
270.00 
275.00 

265.00 
290.00 
295.00 
300.00 
205.00 

310.00 
315.00 
320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 

360.00 
365.00 
370.00 
375.00 

380.00 
385.00 

395.00 
400.00 
405.00 
410.00 
415.00 

420.00 
425.00 
430.00 
435.00 

2.391.62 
2.391.63 
2.391.64 
2,391.64 
2,391.65 

2.391.66 
2.391.67 
2.391.68 
2.391.68 
2.391.69 

280.002.391.70 
2.391.70 
2,391.71 
2,391.72 
2.391.73 
2,391.73 

2,391.74 
2,391.75 
2.391.75 
2,391.76 
2,391.77 
2,391.77 
2,391.76 

2.391.79 
2.391.79 
2.391.80 
2,391.81 
2.391.81 

2,391.82 
2.391.82 
2,391.83 
2.391.84 

390.002.391.84 
2.391.85 
2,391.85 

2,391.86 
2.391.87 

2.391.87 
2.391.88 
2,391.88 
2.391.89 

2.391.89 

3.79 
3.81 
3.83 
3.85 
3.87 

3.89 
3.91 
3.93 
3.95 
3.97 
3.98 
4.00 
4.02 
4.04 
4.05 
4.07 

4.09 
4.10 
4.12 
4.14 
4.15 
4.17 
4.18 
4.20 
4.21 

4.23 
4.24 
4.26 
4.27 

4.29 
4.30 
4.31 

4.33 
4.34 
4.36 
4.37 
4.38 

4.40 
4.41 
4.42 
4.43 
4.45 

60.6 
61.6 
62.6 
63.6 
64.6 
65.5 
66.5 
67.4 
68.4 
69.3 
70.3 

71.2 
72.2 
73.1 
74.0 
74.9 
75.9 
76.8 
77.7 
78.6 
79.5 

80.4 
81.3 
82.2 
83.1 
84.0 
64.9 

85.7 
86.6 
87.5 

68.4 
89.2 
90.1 
91.0 

91.8 
92.7 
93.6 

94.4 
95.3 
96.1 
97.0 
97.6 

118.97 
119.94 
120.89 
121.82 
122.75 
123.67 
124.57 

125.46 
126.35 
127.22 
128.08 
128.93 
129.78 
130.61 

131.44 
132.25 
133.06 
133.86 
134.66 
135.44 
136.22 
136.99 
137.75 
136.51 

139.26 
140.00 
140.74 
141.47 
142.19 

142.91 
143.62 
144.33 

145.03 
145.72 
146.41 
147.09 
147.77 

148.44 
149.11 
149.78 

150.43 
151.09 

118.95 
119.92 
120.87 
121.81 
122.73 
123.65 
124.55 
125.44 

126.33 
127.20 
128.06 

128.91 
129.76 
130.59 
131.42 
132.23 

133.04 
133.84 
134.64 
135.42 
136.20 
136.97 
137.73 
138.49 
139.24 
139.98 
140.72 

141.45 
142.17 
142.89 

l43.M) 
144.30 

145.00 
145.70 
146.39 
147.07 
147.75 

148.42 
149.09 
149.75 
150.41 

151.07 



Table 
Rating Table for Irregular Channel 

T V I R ~ J O I I I L ~ L L  M C ~ v r  Ct2.t~ L [&SO 

Elevation 

\\phoenix\pro~\l62944\flowmaste~~re~ee.hn2 CH2M Hill 
11119102 05.21:17 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Project Engineer: Linda Johnson 8 

FlowMaster 6 . 1  I61401 
(203) 755-1666 page 3 of4 1 



Rating Table for Irregular Channel 

Project Engineer: Linda Johnson 
\\phoenMproj\l 62944\flowmasteilcareheeehn2 CHZM Hill FtowMaster v6.1 I61401 
11/19/02 05:21:17 AM O Haestad Methods. lnc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 755-1666 Page 4 of 4 



RUN DATE 27NWU2 '?la 08.49 2 1  . ......................................... 

U 4. RRFPL C W S  OF EWGINZZRS 
HlBROUXlC ENGlWEERlllG CENTER ' 

609 5ECM10 STREET 

X X X  X X X 
X x X U X X X X  WUX XUL 

THIS PROGRMI REPLACES A U  PREVIOUS VERSIMIS OF a C - 1  lWOYIl I\S BECl lJ1V( 731, HEClOS. HEClOB, W D  86ClW 

THE DSPINITIOLIS OF VARlllsLES -RTIHP- W D  -RTIOR- HAVE C W W O  FROH THOSE USED WITH THB 1273-STILE 1RPUT S T A W O R E .  
THE DEFINITION OF -WSKK- OLI W-CIRD WAS CHANGEQ WITH W I S I G N S  DATED 28 SEP 81 THIS IS THE FLIRTRIW77 VERSION 
XBW DPTIMIE. D-RW( ~ F L C U  JUBHERGWICE , SIWLE EWYT DMGE CALCUULTIDU, DSS WRITE WliGe F ~ U S N C Y ,  
DSS PZAO TINE SERIES AT DESIRED CRLCULATIMl INTERVIIl. LOSS RATE CRFBd UID W P T  i ) lnLTWITIMI 
FINEMATIC UAW. SEN N N l T E  DlFFEReNCE llLOORITHW 

I D  FUTURE CONDITIMIS HYDROLOGY FOR CAREEREE II(EX OR9TNP.GE MASTER PULDl 
1 0  BY 56 NLLERInYDROLOGY L GGOMORPROLOGY, IHC., DEC. 2001 
ID 
10 FUTURE CONDlTIONS LWO USE BASED CM CIIYE CREEK HATERCWRES MSTER P W  
I D  HXOROLOGI BY TETRA TECH, 2000.  
ID 
I D  BASE NDDEL BASED ON: 
I D  

ID ZOO YEIR UULYSIS 24-KOUR STOW USlNC JD RECORDS 
I D  K U H P 2  USED FOR UNTt HYDROORIPS ..................................................................... .. 
ID 
1D Dm IICUBP2 CAILCUI\I WASH FLOODPULIN DELILIEkTIDN STUDY, R D  NO. 99-14 
I D  
1 0  uarcn 2002 revxsions to  ariqxnel k c  1 9 8 9  nodex include 
I D  
I D  HC BLWX I)ODED FOR ORIPEVINE HASH ICP 295A) 
1 0  
I D  BU0RASIN GW1-3 NRrHER SUBDIVIDED A L W  GILLORAr RASH PER FEW COHHENTS 
I D  I N  LETTER DATED FEE. 8, 2002  
ID 
I D  ..+ WOITIWAL C ~ X M A T I M I  ADDED 10-n-QZ TO pRovrDe TOTI& n o w  IN 
ID WORTH GALIMIIIY MASH BI Rn FOR CHlU HILL mR CAXEFI(EE MP '.* 
I D  
I D  DDn m H P 2  Carefree Area Dralnaqe Heater P l a n ,  Ga l l oway  wash Future condition 
. D l A G W  
IT 5 010eC99 0005  400 
I 0  5 2 
TN 15 

'D....... updare* f.... 
HEC-1 INPUT PIGE 2 

LINE ID ....... 1. ...... 2. ...... 3 ....... 4.......5.......6....+.. 7 



T~II~LTW;L /3t &A Ce6k 

STATION GY*11-5 



Grapevine Road North of Scopa Trail (JEF #65) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data. 

Location: GRAPE\ I~~J~  b ~ b  Noer~-c O F  5 C 3 P A  T W ,  L 

Material: P DIP CTZ-~~,S/,UG 

Protection: hj bG 

Notes: 







Table 
Rating Table for Irregular Channel 

)C~EJIM. )&c) &H /Y rube 
~ m i e d l ~ e s c r i ~ t i o n  

Worksheet Generic 200 foot b 

Flow Element Irregular Channel 

Method Manning's Formul 
Solve For Channel Depth 

Input Data 

Slope O1OOOO Wft 

Ootions 
-- -  - 

Current Roughness Methc~ved Lottefs Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Dlscharse (cfs) 0.00 1.600.00 5.00 

Prolect Engineer: Linda Johnson 
\\phoenlx\pmj\l 62944\flowmaster\carefreeeefm2 CH2M Hill FlowMaster 6.1 161401 
11/26/02 M:56:29 PM 0 Haestad Methods, lnc. 37 Bmkslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of7 ' 

Discharge 
(ds) 

0.00 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 
100.00 
105.00 
110.00 
115.W 
120.00 
125.00 
130.00 
135.00 
140.00 
145.00 
150.00 
155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(fi) 

0.00 
0.26 
0.34 
0.40 
0.44 
0.48 
0.52 
0.55 
0.57 
0.60 
0.62 
0.65 
0.67 
0.69 
0.71 
0.73 
0.74 
0.76 
0.78 
0.79 
0.81 
0.82 
0.84 
0.85 
0.87 
0.88 
0.89 
0.91 
0.92 
0.93 
0.94 
0.95 
0.97 
0.98 

Top 
Width 

(ft) 

0.00 
31.60 
40.98 
47.71 
53.15 
57.78 
61.87 
65.55 
68.92 
72.03 
74.94 
77.66 
80.24 
82.68 
85.01 
87.24 
89.38 
91.43 
93.42 
95.33 
97.18 
98.97 
100.72 
102.41 
104.08 
105.66 
107.23 
108.76 
110.25 
111.71 
113.14 
114.54 
115.91 
117.26 

Velocity 
(Ws) 

0.00 
1.20 
1.43 
1.58 
1.70 
1.80 
1.88 
1.95 
2.02 
2.08 
2.14 
2.19 
2.24 
2.28 
2.32 
2.36 
2.40 
2.44 
2.48 
2.51 
2.54 
2.57 
2.60 
2.63 
2.66 
2.69 
2.71 
2.74 
2.76 
2.79 
2.81 
2.84 
2.86 
2.88 

Flow 
Area 
(fi') 

0.0 
4.2 
7.0 
9.5 
11.8 
13.9 
16.0 
17.9 
19.8 
21.6 
23.4 
25.1 
26.8 
28.5 
30.1 
31.7 
33.3 
34.8 
36.4 
37.9 
39.4 
40.8 
42.3 
43.7 
45.1 
46.5 
47.9 
49.3 
50.6 
52.0 
53.3 
54.7 
56.0 
57.3 

Wetted 
Perimeter 

(fi) 

0.00 
31.60 
40.99 
47.72 
53.15 
57.79 
61.88 
65.56 
68.93 
72.04 
74.95 
77.67 
80.25 
82.70 
85.03 
87.25 
89.39 
91.45 
93.43 
95.34 
97.19 
98.99 
100.73 
102.42 
104.07 
105.68 
107.24 
108.77 
110.27 
111.73 
113.16 
114.56 
115.93 
117.27 
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Table 

Pmjea Engineer. Unda Johnson 
FlowMaster v6.1 161401 

(203) 755-1666 Page 2 of 7 

Table for Irregular Channel 

/mIL 

( P PAU kr>* 

Rating 
/ 

I Top 
Width 

(fl) 

118.58 
119.87 
120.33 
120.69 

121.04 
121.40 
121.74 

122.09 
122.43 
122.77 
123.10 
123.43 
123.76 
124.08 
124.40 
124.72 
125.04 

125.35 
125.66 
125.96 
126.27 
126.57 
126.87 
127.17 

127.46 
127.76 
128.05 
128.33 
128.62 
128.90 
129.19 
129.47 
129.75 

130.02 
130.30 
130.57 
130.84 
131.11 
131.38 

131.64 
131.91 
132.17 
132.43 

132.69 
132.95 
133.20 
133.46 
133.71 

133.96 
134.21 
134.46 

134.71 
134.96 
135.20 

)ischarge 
(A) 

170.00 
175.00 
180.00 
185.00 
190.00 
195.00 
200.00 

205.00 
210.00 
215.00 
220.00 
225.00 
230.00 
235.00 
240.00 
245.00 
250.00 
255.00 
260.00 
265.00 
270.00 
275.00 
280.00 

285.00 
290.00 
295.00 
300.00 
305.00 
310.00 
315.00 

320.00 
325.00 
330.00 

335.00 
340.00 
345.00 
350.00 
355.00 
360.00 

365.00 
370.00 
375.00 

380.00 
385.00 
390.00 

395.00 
400.00 

405.00 
1 410.00 

1 415.00 
420.00 
425.00 
430.00 
435.00 

,vim 
Flow 
Area 
(fi2) 

58.6 
59.9 
61.0 
62.1 
63.1 
64.2 

65.3 
66.3 
67.4 
68.4 
69.4 
70.4 
71.4 
72.5 
73.4 
74.4 
75.4 

76.4 
77.4 
78.3 
79.3 
80.3 
81.2 
82.1 

83.1 
84.0 
84.9 
85.9 
86.8 
87.7 
88.6 
89.5 
90.4 
91.3 
92.2 

93.1 
94.0 
94.9 
95.7 

96.6 
97.5 
98.4 
99.2 

100.1 

100.9 
101.8 
102.6 

103.5 
104.3 
105.2 
106.0 

106.8 
107.7 
108.5 

M L ~ A  
Wetted 

Perimeter 
(fl) 

118.59 

119.89 
120.35 
120.71 
121.06 
121.41 
121.76 

122.1 1 
122.45 

122.79 
123.12 
123.45 
123.78 
124.10 
124.42 
124.74 
125.06 
125.37 
125.64 
125.99 
126.29 
126.60 

126.90 
127.19 
127.49 
127.78 
128.07 
128.36 

128.65 
128.93 
129.21 
129.50 
129.77 
130.05 
130.33 
130.60 
130.87 
131.14 

131.41 
131.67 
131.94 

132.20 
132.46 
132.72 

132.98 
133.24 
133.49 
133.75 

134.00 
134.25 
134.50 
134.75 
134.99 

135.24 

?~&L/'AE 
Water 

Surface 
Elevation 

(fl) 

0.99 

1.00 
1.01 
1.02 
1.03 
1.03 

1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.09 
1.10 
1.11 
1.12 
1.13 
1.13 
1.14 
1.15 
1.16 

1.16 
1.17 
1.18 
1.19 
1.19 
1.20 
1.21 

1.22 
1.22 
1.23 
1.24 
1.24 
1.25 
1.26 
1.26 

1.27 
1.28 
1.28 
1.29 
1.30 

1.30 
1.31 
1.32 

1.32 
1.33 
1.34 
1.34 
1.35 

1.36 
1.36 
1.37 
1.37 

1.38 

Velocity 
(Ws) 

2.90 

2.92 
2.95 
2.98 
3.01 
3.04 
3.06 
3.09 
3.12 

3.14 
3.17 
3.19 

3.22 
3.24 
3.27 
3.29 
3.31 
3.34 
3.36 
3.38 
3.40 
3.43 
3.45 

3.47 
3.49 
3.51 
3.53 
3.55 

3.57 
3.59 
3.61 

3.63 
3.65 
3.67 
3.69 
3.71 
3.72 
3.74 

3.76 
3.78 
3.80 
3.81 
3.83 

3.85 
3.86 
3.66 

3.90 
3.91 
3.93 

3.95 
3.96 
3.98 
3.99 
4.01 



\\phoen~x\proj\l62944\flowmasteAcarefree.fm2 CHZM Hill 
11126102 04.58:29 PM @ Haestad Methods. inc 37 Brwkside Road Waterbury. CT 06708 USA 

Table 

Project Engineer: Linda Johnson 
FlowMaster "6.1 [614o] , 

(203) 7551666 Pege 3 of 7 

lischarge 
(cfs) 

440.00 

445.00 
450.00 
455.00 
460.00 
465.00 
470.00 
475.00 
480.00 
485.00 
490.00 
495.00 

500.00 
505.00 
510.00 
515.00 
520.00 
525.00 
530.00 
535.00 
540.00 
545.00 
550.00 

555.00 
560.00 
565.00 
570.00 
575.00 
580.00 
585.00 
590.00 
595.00 

600.00 
605.00 

610.00 
615.00 
620.00 
625.00 
630.00 

635.00 
640.00 
645.00 
650.00 

655.00 
660.00 
665.00 

670.00 
675.00 
680.00 
685.00 

690.00 
695.00 
700.00 
705.00 

Rating 

5 n o n  h!i 
Top 

Width 
(fi) 

135.45 

135.69 
135.93 
136.17 
136.41 
136.65 

136.89 
137.12 
137.36 
137.59 
137.82 
138.05 
138.28 
138.51 
138.74 
138.97 
139.19 
139.42 

139.64 
139.86 
140.08 
140.31 
140.53 
140.74 

140.96 
141.18 
141.40 
141.61 
141.83 
142.04 
142.25 
142.46 
142.68 
142.89 
143.10 

143.30 
143.51 
143.72 
143.93 

144.13 
144.34 
144.54 
144.74 

144.95 
145.15 

145.35 
145.55 
145.75 
145.95 
146.15 

146.35 
146.54 
146.74 
146.93 

Wetted 
Perimeter 

(fi) 

135.48 

135.73 
135.97 
136.21 
136.45 
136.69 
136.92 

137.16 
137.39 
137.63 
137.86 
138.09 
138.32 
138.55 
138.78 
139.01 
139.23 
139.46 

139.68 
139.90 
140.13 
140.35 
140.57 
140.79 
141.01 
141.22 
141.44 

141.66 
141.87 
142.08 
142.30 
142.51 
142.72 
142.93 
143.14 

143.35 
143.56 
143.77 
143.97 

144.18 
144.38 
144.59 
144.79 
144.99 

145.20 
145.40 
145.60 

145.80 
146.00 
146.20 
146.39 

146.59 
146.79 
146.98 

L , & d l G  
Water 

Surface 
Elevation 

(R) 

1.39 
1.39 

1.40 
1.40 
1.41 
1.42 
1.42 
1.43 

1.43 
1.44 

1.45 
1.45 

1.46 
1.46 
1.47 
1.47 
1.48 
1.49 
1.49 
1.50 
1.50 
1.51 
1.51 

1.52 
1.52 
1.53 
1.53 
1.54 

1.55 
1.55 
1.56 
1.56 
1.57 
1.57 
1.58 
1.58 
1.59 
1.59 

1.60 
1.60 
1.61 
1.61 

1.62 
1.62 
1.63 

1.63 
1.64 
1.64 
1.65 

1.65 
1.66 
1.66 
1.67 
1.67 

Table for Irregular Channel 

k 
Velocity 

(Ws) 

4.02 

4.04 
4.06 
4.07 
4.09 
4.10 
4.11 

4.13 
4.14 
4.16 
4.17 
4.19 
4.20 
4.21 
4.23 
4.24 
4.26 
4.27 
4.28 

4.30 
4.31 
4.32 
4.34 
4.35 
4.36 
4.37 

4.39 
4.40 

4.41 
4.43 
4.44 
4.45 
4.46 
4.47 
4.49 
4.50 
4.51 

4.52 
4.53 
4.55 
4.56 

4.57 
4.58 
4.59 

4.60 
4.62 
4.63 
4.64 

4.65 
4.66 
4.67 
4.68 

4.69 
4.70 

dm@ 
Flow 
Area 
(R*) 

109.3 

110.1 
111.0 
111.8 
112.6 
113.4 
114.2 

115.0 
115.8 
116.6 
117.4 
118.2 
119.0 
119.8 
120.6 
121.4 
122.2 
123.0 

123.7 
124.5 

125.3 
126.1 
126.8 
127.6 
128.4 
129.1 
129.9 

130.7 
131.4 
132.2 
132.9 
133.7 
134.5 
135.2 
136.0 
136.7 
137.4 

138.2 
138.9 
139.7 
140.4 

141.2 
141.9 
142.6 

143.4 
144.1 

144.8 
145.5 
146.3 
147.0 
147.7 
148.4 

149.2 
149.9 
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Table 
Rating Table for Irregular Channel 

Project Engineer: Linda Johnson 
FlowMaster vG.1 [el401 

(203) 755-1666 Page 4 of 7 

770.00 
775.00 
780.00 
785.00 
790.00 
795.00 
800.00 
805.00 
810.00 
815.00 

820.00 
825.00 
830.00 
835.00 
840.00 
845.00 
850.00 
855.00 
860.00 
865.00 
870.00 

875.00 
880.00 
885.00 
890.00 
895.00 

900.00 
905.00 
910.00 
915.00 
920.00 

925.00 
930.00 
935.00 

940.00 
945.00 
950.00 

955.00 
960.00 
965.00 
970.00 
975.00 

1.74 

1.74 
1.74 
1.75 
1.75 

1.76 
1.76 
1.77 
1.77 
1.78 
1.78 
1.79 
1.79 

1.80 
1.80 
1.80 
1.81 
1.81 
1.82 
1.82 
1.83 

1.83 
1.84 
1.84 
1.84 
1.85 
1.85 

1.86 
1.86 
1.87 
1.87 
1.87 

1.88 
1.88 
1.89 

1.89 
1.90 
1.90 

1.90 
1.91 

1.91 
1.92 

4.84 
4.85 
4.86 
4.87 
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 
5.01 
5.02 
5.02 
5.03 
5.04 
5.05 

5.06 
5.07 
5.08 
5.09 
5.10 

5.11 
5.12 
5.12 
5.13 

5.14 
5.15 
5.16 
5.17 
5.18 

5.19 
5.19 
5.20 

5.21 
5.22 

159.1 
159.8 
160.5 
161.2 
161.9 
162.6 
163.3 
163.9 
164.6 
165.3 

166.0 
166.7 
187.4 
168.1 
168.8 
169.4 

170.1 
170.8 
171.5 
172.1 
172.8 
173.5 
174.2 
174.8 
175.5 

176.2 
176.9 
177.5 
178.2 

178.9 
179.5 
180.2 

180.9 
181.5 
182.2 
182.8 

183.5 
184.2 
184.8 
185.5 
166.1 
186.8 

149.47 
149.66 
149.85 
150.03 
150.22 
150.40 
150.59 
150.77 
150.96 
151.14 
151.32 

151.50 
151.68 
151.86 
152.04 
152.22 
152.40 

152.58 
152.76 

152.94 
153.11 
153.29 
153.47 
153.64 
153.82 
153.99 
154.17 

154.34 
154.51 

154.69 
154.86 
155.03 
155.20 

155.37 
155.54 
155.71 
155.88 

156.05 
156.22 
156.39 
156.56 
156.72 

149.42 
149.61 
149.79 
149.98 
150.16 

150.35 
150.53 
150.72 
150.90 
151.08 
151.28 
151.45 

151.63 
151.81 
151.99 
152.17 
152.35 
152.52 
152.70 
152.88 
153.06 

153.23 
153.41 
153.58 
153.76 
153.93 
154.11 

154.28 
154.45 
154.63 
154.80 
154.97 

155.14 
155.31 
155.48 

155.65 
155.82 
155.99 

156.16 
156.33 
156.50 
156.66 
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Table 
Rating Table for Irregular Channel 

1 

Pmjea Engineer: Linda Johnson 
FlowMaster "6.1 (61401 

(203) 755-1666 Page 5 of 7 

1,035.00 
1.040.00 
1.045.00 
1,050.00 
1.055.00 
1.060.00 
1,065.00 
1,070.00 
1.075.00 
1.080.00 

1,085.00 
1.090.00 
1,095.00 
1,100.00 
1.105.00 
1,110.00 
1.115.00 
1.120.00 

1,125.00 
1.130.00 
1.135.00 
1.140.00 
1.145.00 
1.150.00 
1,155.00 
1.160.00 

1.165.00 
1,170.00 
1.175.00 
1,180.00 

1.185.00 
1.190.00 
1.195.00 

1.200.00 
1,205.00 
1,210.00 
1,215.00 
1.220.00 
1.225.00 

1,230.00 
1,235.00 
1,240.00 
1.245.00 

1.97 
1.97 
1.97 
1.98 
1.98 
1.99 
1.99 
1.99 

2.00 
2.00 
2.01 
2.01 
2.01 
2.02 
2.02 
2.03 
2.03 

2.03 
2.04 
2.04 
2.05 
2.05 
2.05 
2.06 
2.06 

2.06 
2.07 
2:07 

2.08 
2.08 
2.08 
2.09 
2.09 

2.09 
2.10 
2.10 
2.11 

2.11 
2.11 
2.12 
2.12 
2.12 

2.13 

5.32 
5.33 
5.34 
5.34 
5.35 
5.36 
5.37 

5.36 
5.38 
5.39 
5.40 
5.41 

5.41 
5.42 

5.43 
5.44 
5.45 
5.45 
5.46 
5.47 
5.48 
5.48 
5.49 

5-50 
5.51 
5.51 
5.52 
5.53 

5.54 
5.54 
5.55 

5.56 
5.56 
5.57 
5.58 

5.59 
5.59 
5.60 
5.61 

5.61 
5.62 
5.63 
5.64 

194.6 

195.2 
195.9 
196.5 
197.1 
197.8 
198.4 
199.1 
199.7 
200.3 
201.0 
201.6 

202.2 
202.9 
203.5 
204.1 
204.8 
205.4 

206.0 
206.7 
207.3 
207.9 
208.5 
209.2 
209.8 
210.4 
211.0 

211.7 
212.3 
212.9 
213.5 

214.1 
214.8 

215.4 
216.0 
216.6 
217.2 
217.8 
218.5 

219.1 
219.7 
220.3 
220.9 

158.70 

158.87 
159.03 
159.19 
159.35 
159.51 
159.67 
159.83 
159.99 
160.15 
160.31 
160.47 

160.63 
160.78 
160.94 
161.10 
161.26 

161.41 
161.57 
161.72 
161.88 
162.03 
162.19 
162.34 
162.50 

162.65 
162.81 
162.96 
163.11 
163.26 

163.42 
163.57 
163.72 
163.87 

164.02 
164.17 

164.32 
164.47 
164.62 
164.77 
164.92 
165.07 

165.22 

158.64 
158.80 
158.96 
159.12 
159.28 
159.45 
159.61 
159.77 

159.92 
160.08 
160.24 
160.40 
160.56 
160.72 
160.87 

161.03 
161.19 
161.34 
161.50 
181.66 
161.81 
161.97 
162.12 

162.27 
162.43 
162.58 
162.74 
162.89 

163.04 
163.19 
163.35 
163.50 

163.65 
163.80 
163.95 

164.10 
164.25 
164.40 
164.55 
164.70 

164.85 
165.00 
165.15 
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Table 
le for Irregular Channel 

Project Engineer: Linda Johnson 
FiowMaster vB.1 (61401 , 

(203) 7551666 Page 6 of 7 

1.300.00 
1.305.00 
1.310.00 
1,315.00 
1.320.00 
1.325.00 
1,330.00 
1,335.00 

1,340.00 
1.345.00 
1,350.00 
1,355.00 

1.360.00 
1.365.00 
1,370.00 
1,375.00 
1,380.00 
1,385.00 

1.390.00 
1.395.00 
1,400.00 
1,405.00 
1,410.00 

1,415.00 
1,420.00 
1.425.00 
1.430.00 
1.435.00 
1,440.00 

1,445.00 
1,450.00 
1,455.00 
1,460.00 

1,465.00 
1,470.00 
1,475.00 

1,480.00 
1,485.00 
1.490.00 
1,495.00 

1,500.00 
1.505.00 
1,510.00 
1.515.00 

2.17 
2.17 
2.18 
2.18 
2.18 
2.19 
2.19 
2.19 
2.20 

2.20 
2.20 
2.21 
2.21 
2.22 
2.22 
2.22 
2.23 
2.23 

2.23 
2.24 
2.24 
2.24 
2.25 
2.25 
2.25 
2.26 
2.26 

2.26 
2.27 
2.27 
2.27 

2.28 
2.28 
2.28 

2.29 
2.29 
2.30 
2.30 

2.30 
2.31 
2.31 
2.31 
2.32 

2.32 

5.71 
5.72 

5.73 
5.73 
5.74 
5.75 
5.75 
5.76 
5.77 
5.77 
5.78 
5.79 
5.79 

5.80 
5.81 
5.81 
5.82 
5.82 

5.83 
5.84 
5.84 
5.85 
5.86 
5.86 
5.87 
5.88 
5.88 
5.89 

5.89 
5.90 
5.91 
5.91 

5.92 
5.93 
5.93 

5.94 
5.94 
5.95 
5.96 

5.98 
5.97 
5.98 
5.98 
5.99 

227.6 
228.2 
228.8 
229.4 
230.0 
230.6 
231.2 

231.8 
232.4 
233.0 
233.6 
234.2 
234.8 

235.4 
236.0 
236.6 
237.2 
237.8 
238.4 
239.0 
239.6 
240.2 
240.7 
241.3 

241.9 
242.5 
243.1 
243.7 
244.3 

244.9 
245.5 
246.0 
246.6 
247.2 

247.8 
248.4 
249.0 

249.6 
250.1 
250.7 

251.3 
251.9 
252.5 
253.0 

166.83 
166.98 
167.12 
167.27 
167.41 
167.55 
167.70 
167.84 
167.98 
168.13 
168.27 
168.41 

168.55 
168.70 
168.84 
168.98 
169.12 
169.26 

169.40 
169.54 
169.68 
169.82 
169,s 
170.10 
170.24 
170.38 
170.52 

170.65 
170.79 
170.93 
171.07 

171.21 
171.34 
171.48 

171.62 
171.75 
171.89 
172.02 

172.16 
172.30 
172.43 
172.57 
172.70 

172.83 

166.76 
166.90 
167.05 
167.19 
167.33 
167.48 
167.62 

167.77 
167.91 
168.05 
168.19 
168.34 
168.48 
168.62 

168.76 
168.90 
169.04 
169.18 
169.32 
169.46 
169.60 
169.74 
169.88 

170.02 
170.16 
170.30 
170.44 
170.57 
170.71 

170.85 
170.99 
171.12 
171.26 

171.40 
171.53 
171.87 
171.81 

171.94 
172.08 

172.21 
172.35 
172.48 
172.62 
172.75 



Table 
Rating Table for Irregular Channel 

::E:::l 261.7 174.83 174.74 
;.Oil 

261.11 174.701 174.61 

1.595.00 262.3 174.96 174.87 
1.600.00 6.09 262.8 175.09 175.00 

Pmled Engineer: Linda Johnson 
\bhoenlx\proi\l 62M4\flowmaster\CarefreefreeIm2 CHZM Hill FlowMester vB.1 I61401 
1112M02 04:58:29 PM b Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 PageTof7 i I 



. FLWD HYDROGmPH PICKliGE IHEC-11 * 
JON 1998 

VERSTQN 4 I 

. BUN DIITE ZlNOY02 T l m  08 49 21 + ......................................... 

....................................... 
* U 5 RRK( CORPS Or ENGINEERS + 

HXDBOUXIIC ENGINEERING CENTER . 
603 SECOND 5TR&ET 

DliV15.  CaLlFORNl l  95616 
1916) 756-1104 ....................................... 

THIS P R O C W  REPLACES ALL PREVIOUS YERSlONS OF HEC-1 KNMIN &S HEC1 IJRW 731, HECIGS, HEnDB, AND BEClKW 

THE DEFINITIWS OF VARIABLES -WIMP- AND -RTIOR- H%YE CHlUIGED FRCW THOSE USED WITH THE 1973-STYIS INPUT STRUCTDRE 
THE DEFINITXOU OF -UISKK- ON %CARD HIS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
WBH omoNs OMBREAK OVTFLW SUB~IIGENCE , SINGLE EVEWT DAMAGE ULCVLIITIMI, DSS.URITE STIGE FREQVWCI, 
D55 READ TIME SERIES AT LTSIRED CUCUWITIDN INTERVU. UiSS RATE GREEN M4D AHPT INIILTMTIW 
KINEMATIC WAVE. NEW FINITE DIFWRENCE U M R T T H H  

51 

LINE 

- 
HEC-1 INPUT PROE 1 

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

ID NTURE CONDITIONS BYDROWGY FOR CAREFREE M.8A DIUINaGP MASTER PLAN 
10 BY JE NLLERIHYDROWGY 6 GEOMORPHOLOGY, IIIC.. OEC. 2001 
I 0  
I D  NTURE CONDITIONS WVID USE BASED ON CLYE CREEK WATERCOURSE MASTUI PLAN 
10 HrDRO-X BY TETRA TECH, 2000 
10 
ID BASE HIIDEL B U E D  OR. 
1 D 
ID FLMDPLAIN DELlWEITlON STUDY (IF RNWrUL HILLS 6 GALLWAY WASHES 
ID FCD 99-14 
ID BY JE TULLEXIHPDROLWY i GEMIORPHOLOGY. lllC 
ID FOR THE r L W 0  COIITROL DlSTRlCT OF WIRICOPll COUNTY 
10 REVISED WRCH ZOO2 FIIENIHE. -224R.DA1 
ID " .... ".*..".............*...*.............*.*....*........... .. 
I D  100 YEAR M4LLYSIS 24-"OUR STOM USING JD RECORDS 
ID WDHPZ USED FoR UNIT HYDROGKliPHS ..................................................................... 
ID 
ID OW UCUHPZ GALLOUIY WASH FLWDPLAIN OELINBATION STUDY, I T D  NO, 99-14 
ID 
ID Iarch 2002 ravlslons Lo original Dec 1999 model mclude- 
ID 
ID HC BLOCK LODSIED FOR GIUPEVIWE WASH ICP 295A) 
ID 
I D  SDBBASIN G h W l  FURTHER SUBDIVlDED iiUlNO GALLWAY HASH OER FEW C O W N T S  
ID IN LETTER DATED FEB. 8. 2002 
I D  
ID .'+ ADDITIUN~ C ~ I N I T I O W  A D ~ D  10-17-02 TO PROYIDI TOT= n o w  1s 
ID NORTH GALLWAY WISH BX TYL FOR CH2M HILL FOR ULREPREE Me ..+ 

Plan, 

. r.... Updated ..... 
HEC-I INPUT PACE 2 

I D  ....... 1 ....... 7 .. 9 ...... 111 



STATION GWWl-6 



. . . . '  i-< P . .  r . .  r * , ;  . . 



Father Keno Trail (TEF #68) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data: F FN A 
Location: 

Material: L)u PAUE 0 b / P C F&$/M& 

Protection: /di~y\e 





SURANCE RATE MAP 
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Worksheet 
Worksheet for Irregular Channel 

k6.w TXIP~L 
Pmied Descriotion 

Worksheet Generic 200 f w t  r 
Flow Element Irregular Channel 

Method Manning's Formul 
Solve For Channel Depth 

- - - 

Input Data 

Slope 010000 m 
Discharga ,408.00 cfs 

- 

curreit Roughness Methctved Lottets 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficier 0.032 
Water Surface Elev 4.30 ft 

Elevation Range .OO to 3.00 
Flow Area 640.7 Rz 
Wetted Perimeter 202.72 R 
Top Width 200.00 R 

Actual Depth 4.30 ft 
Critical Elevation 4.27 R 
Critical Slope 0.010336 Wft 
Velocity 10.00 fvs 
Velocity Head 1.55 R 
Specific Energy 5.86 R 
Froude Number 0.99 

Flow Tvoe Subcritical 

Calculation Messages: 
Water elevation exweds lowest end station by 1.301 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

S t s f i  Elevation 
[ft) (R) 

Pmlect Engineer Linda Johnson 
\\phoenix\pmj\162944\flowmaster\csrefreeefm2 CHZM Hill FlowMaster "6.1 [6140] 
11/27/02 09 55.- AM @ Haestad M e W s ,  lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-4666 Page 1 of 1 I 



Table 
Rating Table for Irregular Channel 

bm Tnai c. 
Pmiect Descriolion 

Worksheet Generic 200 foot r 
Flow Element Irregular Channel 
Method Manning's Formul 
Solve For Channel Depth 

Input Data 

slow 010000 PW1 

OPtlOnS 

Current Roughness Methc,ved Lotter's Method 
Open Channel Welghf~ng wed Lottefs Method 
Closed Channel Welght~nl Horton's Method 

AMbute Mrnimurn Maxrmum Increment 

Dlscharse (cfs) 0 00 6.500 00 10.00 

Project Engineer: Unda Johnson 
\\phoenix\pm~\l62944\flowmaster\Carefree fm2 CH2M Hill FlowMa6ter v6.l [El401 
11/27/02 09 57 11 AM 8 Haestad Methods, Inc 37 Bmoksrde Road Waterbury, CT 06708 USA (203) 755-1666 Page1 of13 

Discharge 
(cfs) 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 
330.00 

Water 
Surface 

Elevation 
(R) 

0.00 
0.34 
0.44 
0.52 
0.57 
0.62 
0.67 
0.71 
0.74 
0.78 
0.81 
0.84 
0.87 
0.89 
0.02 
0.94 
0.97 
0.99 
1.01 
1.03 
1.04 
1.06 
1.08 
1.09 
1.11 
1.13 
1.14 
1.16 
1.17 
1.19 
1.20 
1.22 
1.23 
1.24 

Vetocity 
(Rls) 

0.00 
1.43 
1.70 
1.88 
2.02 
2.14 
2.24 
2.32 
2.40 
2.48 
2.54 
2.60 
2.66 
2.71 
2.76 
2.81 
2.86 
2.90 
2.95 
3.01 
3.06 
3.12 
3.17 
3.22 
3.27 
3.31 
3.36 
3.40 
3.45 
3.49 
3.53 
3.57 
3.61 
3.65 

Flow 
Area 
(fix) 

0.0 
7.0 

11.8 
16.0 
19.8 
23.4 
26.8 
30.1 
33.3 
36.4 
39.4 
42.3 
45.1 
47.9 
50.6 
53.3 
56.0 
58.8 
61.0 
63.1 
65.3 
67.4 
69.4 
71.4 
73.4 
75.4 
77.4 
79.3 
81.2 
83.1 
84.9 
86.8 
88.6 
90.4 

Wetted 
Perimeter 

(fi) 

0.00 
40.99 
53.15 
61.88 
68.93 
74.95 
80.25 
85.03 
89.39 
93.43 
97.19 

100.73 
104.07 
107.24 
11037 
113.16 
115.93 
118.59 
120.35 
121.06 
121.76 
122.45 
123.12 
123.78 
124.42 
125.06 
125.64 
126.29 
126.90 
127.49 
128.07 
128.65 
129.21 
129.77 

Top 
Widlh 
(R) 

0.00 
40.98 
53.15 
61.87 
68.92 
74.94 
80.24 
85.01 
89.38 
93.42 
97.18 

100.72 
104.06 
107.23 
110.25 
113.14 
115.91 
118.58 
120.33 
121.04 
121.74 
122.43 
123.10 
123.76 
124.40 
125.04 
125.66 
126.27 
126.87 
127.46 
128.05 
128.62 
129.19 
129.75 



Table 
Rating Table for Irregular Channel 

Pmjed Eng~neer Llnda Johnson 
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. 
Discharge 

(cfs) 

340.00 
350.00 
360.00 
370.00 
380.00 
390.00 
400.00 
410.00 
420.00 
430.00 
440.00 
450.00 
460.00 
470.00 
480.00 
490.00 
500.00 
510.00 
520.00 
530.00 
540.00 
550.00 
560.00 
570.00 
580.00 
590.00 
600.00 
610.00 
620.00 
630.00 
640.00 
650.00 
660.00 
670.00 
680.00 
690.00 
700.00 
710.00 
720.00 
730.00 
740.00 
750.00 
760.00 
770.00 
780.00 
790.00 
800.00 
610.00 
820.00 
630.00 
840.00 
8S0.00 
860.00 
870.00 

F w  
Water 

Surface 
Elevation 

(fl) 

1.26 
1.27 
1.28 
1.30 
1.31 
1.32 
1.34 
1.35 
1.36 
1.37 
1.39 
1.40 
1.41 
1.42 
1.43 
1.45 
1.46 
1.47 
1.48 
1.49 
1.50 
1.51 
1.52 
1.53 
1.55 
1.56 
1.57 
1.58 
1.59 
1.60 
1.61 
1.62 
1.63 
1.64 
1.65 
1.66 
1.67 
1.68 
1.69 
1.70 
1.71 
1.72 
1.73 
1.74 
1.74 
1.75 
1.76 
1.77 
1.78 
1.79 
1.80 
1.81 
1.82 
1.83 

K w o  
Velocity 

(WS) 

3.69 
3.72 
3.76 
3.80 
3.83 
3.66 
3.90 
3.93 
3.96 
3.99 
4.02 
4.06 
4.09 
4.11 
4.14 
4.17 
4.20 
4.23 
4.26 
4.28 
4.31 
4.34 
4.36 
4.39 
4.41 
4.44 
4.46 
4.49 
4.51 
4.53 
4.56 
4.58 
4.60 
4.63 
4.65 
4.67 
4.69 
4.71 
4.74 
4.76 
4.78 
4.80 
4.82 
4.84 
4.86 
4.88 
4.90 
4.92 
4.94 
4.96 
4.98 
5.00 
5.02 
5.03 

Ti.4, L 
Flow 
Area 
(fl') 

92.2 
94.0 
95.7 
97.5 
99.2 

100.9 
102.6 
104.3 
106.0 
107.7 
109.3 
111.0 
112.6 
114.2 
115.8 
117.4 
119.0 
120.6 
122.2 
123.7 
125.3 
126.8 
128.4 
129.9 
131.4 
132.9 
134.5 
136.0 
137.4 
138.9 
140.4 
141.9 
143.4 
144.6 
146.3 
147.7 
149.2 
150.6 
152.0 
153.4 
154.9 
156.3 
157.7 
159.1 
160.5 
161.9 
163.3 
164.6 
166.0 
167.4 
168.8 
170.1 
171.5 
172.8 

Wetted 
Perimeter 

(fl) 

130.33 
130.87 
131.41 
131.94 
132.46 
132.98 
133.49 
134.00 
134.50 
134.99 
135.48 
135.97 
136.45 
136.92 
137.39 
137.86 
138.32 
138.76 
139.23 
139.68 
140.13 
140.57 
141.01 
141.44 
141.67 
142.30 
142.72 
143.14 
143.56 
143.97 
144.38 
144.79 
145.20 
145.60 
146.00 
146.39 
146.79 
147.18 
147.57 
147.95 
148.34 
148.72 
149.10 
149.47 
149.85 
150.22 
150.59 
150.96 
151.32 
151.68 
152.04 
152.40 
152.76 
153.11 

Top 
Width 
(fl) 

130.30 
130.84 
131.38 
131.91 
13.2.43 
132.95 
133.46 
133.96 
134.46 
134.96 
135.45 
135.93 
136.41 
136.89 
137.36 
137.82 
138.28 
138.74 
139.19 
139.64 
140.08 
140.53 
140.96 
141.40 
141.83 
142.25 
142.68 
143.10 
143.51 
143.93 
144.34 
144.74 
145.15 
145.55 
145.95 
146.35 
146.74 
147.13 
147.52 
147.90 
148.29 
148.67 
149.04 
149.42 
149.79 
150.16 
150.53 
150.90 
151.26 
151.63 
151.99 
152.35 
152.70 
153.06 



Table 
Rating Table for Irregular Channel 

\\phoenix\proj\162944\flowmaster\carefree.lin2 CHZM Hill 
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Elevation 
(R) 

Project Engineer: Linda Johnson 
FlowMaster v6.l (61401 

(203) 755-1666 Page 3 of 13 

880001 1641 5051 17421 153471 15341 

(flzl") (R) (R) 



Table 
Rating Table for Irregular Channel 

\\pticenix\pmj\l 62944\flowmaster\wrefreeeefm2 CHZM Hill 
11/27/02 09:57:11 AM @ tiaestad Methods. Inc. 37 Brcukside Road Waterbury. CT 06708 USA 

Elevation 
(A) 

Project Engineer: Linda Johnson 
FlowMaster v6.1 [814o] 

(203) 755.1666 Page40f 13 

1.420001 2251 5871 24191 170241 17016 

Fa) (fl) (fi) 



Table 
Rating Table for Irregular Channel - 

Elevation 

\\phoenix\pmj\l62944\flowmaster\carehee8fm2 CHZM Hill 
11/27/02 09:57:11 AM 0 Haestad Methods. Inc. 37 Bmokside Road Waterbury, CT 06708 USA 

Projea Engineer: Linda Johnson 
FlowMsster 6 . 1  I61401 
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Project Engineer: Linda Johnson 
FlowMaster v6.l 161401 

(203) 755-1666 Page 6 of 13 

Discharge 
(cfs) 

2.500.00 
2.510.00 
2.520.00 
2.530.00 
2.540.00 
2,550.00 
2,560.00 
2,570.00 
2.580.00 
2.590.00 
2.600.00 
2,610.00 
2.620.00 
2.630.00 
2.640.00 
2.650.00 
2,660.00 
2,670.00 
2,680.00 
2.690.W 
2.700.00 
2.710.00 
2,720.00 
2,730.00 
2,740.00 
2.750.00 
2.760.00 
2,770.00 
2.780.00 
2.790.00 
2.8W.00 
2,810.00 
2,820.00 
2.830.00 
2.840.00 
2,850.00 
2,860.00 
2.870.00 
2.880.00 
2.890.00 
2,900.00 
2,910.00 
2.920.00 
2.930.00 
2.940.00 
2,950.00 
2,960.00 
2.970.00 
2.980.00 
2,990.00 
3,000.00 
3.010.00 
3.020.00 
3.030.00 

Table 

Gnlr* 
Water 

Surface 
Elevation 

(fit 

2.90 
2.90 
2.91 
2.91 
2.92 
2.92 
2.93 
2.93 
2.94 
2.94 
2.95 
2.95 
2.96 
2.96 
2.97 
2.97 
2.98 
2.98 
2.99 
2.99 
3.00 
3.00 
3.01 
3.01 
3.01 
3.02 
3.02 
3.03 
3.03 
3.04 
3.04 
3.04 
3.05 
3.05 
3.06 
3.06 
3.06 
3.07 
3.07 
3.08 
3.08 
3.09 
3.09 
3.09 
3.10 
3.10 
3.11 
3.11 
3.11 
3.12 
3.12 
3.13 
3.13 
3.13 

Lu, 
Velocity 
(Ws) 

6.96 
6.97 
6.97 
6.98 
6.99 
7.00 
7.01 
7.01 
7.02 
7.03 
7.04 
7.05 
7.05 
7.06 
7.07 
7.08 
7.09 
7.09 
7.10 
7.11 
7.12 
7.12 
7.14 
7.15 
7.16 
7.17 
7.18 
7.19 
7.20 
7.21 
7.22 
7.23 
7.24 
7.25 
7.26 
7.27 
7.28 
7.29 
7.30 
7.31 
7.32 
7.33 
7.34 
7.35 
7.36 
7.37 
7.38 
7.39 
7.40 
7.41 
7.42 
7.43 
7.44 
7.45 

Table for Irregular Channel 

tLalL 
Flow 
Area 
(fl') 

359.3 
360.4 
361.4 
362.4 
363.4 
364.4 
365.4 
366.4 
367.4 
368.4 
369.4 
370.4 
371.4 
372.4 
373.4 
374.4 
375.4 
376.4 
377.4 
378.4 
379.4 
380.4 
381.2 
382.1 
382.9 
383.7 
384.6 
385.4 
386.3 
387.1 
387.9 
388.8 
389.6 
390.5 
391.3 
392.1 
393.0 
393.8 
394.6 
395.4 
396.3 
397.1 
397.9 
396.7 
399.6 
400.4 
401.2 
402.0 
402.8 
403.7 
404.5 
405.3 
406.1 
406.9 

Wetted 
Perimeter 

(ff) 

195.94 
196.14 
196.35 
196.56 
196.76 
196.97 
197.17 
197.38 
197.58 
197.79 
197.99 
196.19 
198.39 
198.60 
196.60 
199.00 
199.20 
199.40 
199.60 
199.80 
200.00 
200.12 
200.13 
200.14 
200.15 
200.15 
200.16 
200.17 
200.16 
200.19 
200.20 
200.20 
200.21 
200.22 
200.23 
200.24 
200.25 
200.25 
200.26 
200.27 
200.28 
200.29 
200.30 
200.30 
200.31 
200.32 
200.33 
200.34 
200.35 
200.35 
200.36 
200.37 
200.38 
200.39 

Rating 

Top 
Width 

(R) 

195.82 
196.03 
196.24 
196.44 
196.65 
196.85 
197.06 
197.26 
197.47 
197.67 
197.87 
198.08 
196.28 
198.48 
198.68 
198.68 
199.09 
199.29 
199.49 
199.69 
199.88 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.W 
200.00 
200.00 



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

. U.S. IW CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER . 

609 SECOND STREET 
DXVIS. CILIFNWIA 95616 

,9161 756-1101 ....................................... 

x x m n x x  xxxxx x 
X X X  X X xx 
X X X  X X 
WXXXXX XXXX X XXXXX x 
X X Y  X X 
X X X  X X X 
X X ~ U U X X  XXX 

THIS P R O G W  REPWLCES m L  PREVIOUS VER91ONS OF HEC-1 KNWN AS HE61 IJW 731. HEClGS, HEClDB, IWD HECIKH 

THE DEFIWITIOI~S OF V~RIABLU -RTI)IP- ~VID -RTIOR- WRVE CHANGED FRM( TROSE USED wrrn THE 1973-STYLE INPUT STI(U-RE 
THE DEFINITIOII OF -IWRX- ON RII-URD IAS CHANGED w n n  REYIPIONS DATED 2 8  5 5 s  8 1 .  THIS IS THE FOR RUN^ VERSION 
NEW OPTlOtlS: D A H B m  WTFLOW SUBMERGENCE . SINGLE NUIT DAMAGE VUCUUTION, DSS.WRITE STWX IREWENCY. 
055 RE&D TIHE SERIES AT DESIReD U L C W T I O N  IWEWAL LoSS IUTB.GPIEPN l i l lD lUlPl INFILTRATION 
X I N W T I C  WAVE: A A  FINITE DlFfERBWCE IU.CMIITM 

I D  ....... 1 ....... 1 0  

ID NTURE COUDlTIOPS HYDROLOGY FOR OIReFREE MW DRIlNIGE W T E R  P L W  
ID BY JE NLLER/HIDROUXY L GEOHORPHOLOGT, IBC., DEC. 2 0 0 1  
.n 
a" 

I D  FUTURE C m I T I O N S  LIND USE BASED ON CAVE CREEK WATERCOURSE lViSTER PLIN 
ID RYDROLCGI BY TETIU TECH, 2000 
I D  
ID MSE W n E L  m E D  DR. -- 
I D  FLGODPULIN DELINE&TION STUDY OF WWPA HILLS L G&LLMH(P WASHES 
ID 

I D  HCUHP2 USED FOR UNIT RYDRDGMPHS 
1. ".."..'..f.f...f.............+................~.**.....,....*...* 
I D  
ID DOW HCUHP2 G A L m A Y  WSH ELWOPLAlN DELINEILTION STUDY, FCD NO. 99-14 
7" 
A" 

ID uarch 2002 r ~ i s i o n =  to orwxnal LWC. 1999  model include: 
10 
ID XC B L M  llDDED FOR GRAPEVINE WAS8 (CO 295A) 
7" .. 
ID SV6Blc;lN oMl-3 NRTHER SUBDIVIDED lUaNG GbLUXsAr WASH PER F M I  C W N T S  
10 I N  LZR'LR DATED FEB. 8 ,  2002 
7" 
A- 

I D  "' ADDITIONAL CDnslWLTlON ADDED 10-17-02 TO PROVIDE mTIU. FLOW I N  
I D  NORTH GALLOWA~ WAS" 81 ma FOR ~ 8 2 ~  H ~ L L  IUR CRREFBSE on? '.' 
ID 
ID DM UCUBPZ carefree Are. ~ralnage -(aster plan. ~ a l l o v a y   ash ~ u t u c e  condltlon 
.DIIICRW 
IT 5 0lDEC99 0005  400 
10 5 2 
IN  1 5  
JD 4.80 0 .01  

PAGE 2 



1 ----- DSS---ZWRIIE Unlf 71; Yeis.  7 I/GW2/FMYIO1DEC1999/5MiW// ----- DSS---%WRITE Unlr 71, Y e n .  7 -  //GYWZ/PLO*/@ZDEC1999/5HINII 
1 STATION G W Z  

(0) OUTFLOW 
0 .  1000. 2000. 3000. 4000. 5000. 6000. 1000. 0. 0 .  0. 

D R H W  PER 
10005 10--.-.......-.---.-.,.-.................... -........ --------., 
10010 20 
10015 3 0  
loo20 40 
10025 50 
10030 60 
10035 70 
10040 80 
lOOl5 90 
10050 100 
10055 110 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lo100 120 
10105 130 
10110 140 
10115 150 
10120 160 
10125 170 
lOlJ0 180 
30135 190 
10140 ZOO 
lolls 210 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10150 220 
10155 230 
10200 240 
10205 25.0 
10210 26.0 
10215 27.0 
lOlZ0 28.0 
10125 29.0 
10230 30.0 
10235 31.0.. . . . . . . . . . . - - . . . . . . . .  . . r . . .~ - . , ... . . . + , 
10240 32.0 
10245 33.0 
10250 34.0 
10255 35.0 
10300 36.0 
10105 37.0 
10310 38.0 
10315 39.0 
10320 40.0 
10325 41.0. . . . . . . . , . . . . . . .  
10330 42.0 
10335 43.0 
103'10 4 4 . 0  
10315 45.0 
10350 g6.0 
10355 47.0 
IOIOO 18.0 
10405 49.0 
10410 50.0 
10115 51.0. . . . . . . . . . . . . . . . . . . 
10420 52.0 
10425 53.0 
10430 54.0 
10135 55.0 
lOIll0 56.0 
10445 57.0 
10450 58.0 
10455 59.0 
10500 60.0 
10505 61.0.. . . . . . . . . . . . . . . . . . 
10510 62.0 
10515 63.0 
10520 64.0 
10525 65.0 
10530 66.0 . , 
10531 67.0 
10540 68.0 
10545 69.0 
10550 70.0 
10555 71.0. . . . . . . . . . . . . . . . 
10600 72.0 
10605 73.0 
l(ihl0 1 4 . 0  
10616 71.0 
10620 76.0 
10625 77.0 
10630 78.0 
10635 19.0 
10640 80.0 
10645 81.0. . . . . . . . . 





Sundance Trail Near Cave Creek Road (#70) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: d T O  

Date of Survey: 10 1 $1 OZ- 
Location: Skd.mce T n e w  C m  CK~K- h a d  

Material: Cmf) 

Headwall: r\lov\e - vrc;e&l-x 
U V 

~p 

Notes: 







Culvert DesignerlAnalyzer Report 
#70 Sundance Trail 

Storm Event Design Discharge 

- - -- 

Peak Discharge Method. User-Specified 

Desisn Discharge 1,296.00 cfs Check Dischame 0.00 cfs 

Tailweter orooertms: lrreoular Channel 

Roughness Segments 

Start E l d  Manningn 
Stahon Statlon Coefficfent 

O+OO 1+50 0 058 
1+50 l+70 0 028 
1+70 3+50 0 040 

Nabral Channel Polnts 

Station Elevation 
(fi) (R) 

O+GO 2.342.00 
0+90 2,340.00 
i+5U 2.324.00 

1+65 2.324.00 
1+70 2.326.00 
2+00 2.330.00 
2+50 2.336.00 
2+60 2,338.00 
3+50 2.340.00 

Taiiwater conditions for Design Storm. 

Discharge 
Velocitv 

1.296.00 cfs Adual Depth 
11.15 fvs 

Name Description Discharge HW Elev. Velocity 

Culvert-I 1-48 inch Circular 138.74 d s  2.338.89 R 1 I .90 Ws 
Weir Roadway 1 ,I 57.38 d s  2,338.89 R NIA 

Total 1.296.12 cfs 2.338.89 ft N/A 

Pmject Engineer: Robert Lyons 
... \proj\l62944\culvertmaster\overtopping.m CHZM Hill CulvartMaster v2.0 I2.0051 
10/10102 09:01:14 AM Q bestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 o f3  1 



Culvert DesignerIAnalyzer Report 
#70 Sundance Trail 

Culvert Summary 

Computed Headwater Elev* 2.338.89 R Discharge 138.74 d s  
Inlet Control HW Elev. 2,338.35 fl Tallwater Elevation 2,327 92 fl 
Outlet Control HW Elev. 2.338.89 fl Control Type Outlet Control 
Headwater Depthhieight 1.97 

Grades 

Upstream Invert 

Ltngth 
2,331.00 fl Downstream Invert 2.330.00 R 

72.00 R Constructed Slope 0.013889 Wft 

Hydraulic Profile 

Profile CornpositeM2PressureProfiie Depth. Downstream 3.50 R 

slope TYW Mild Normal Depth N/A fl 
Flow Regime Subcntical Critical Depth 3.50 fl 
Velocity Downstream 11.90 n/s Critical Slope 0.028811 fUfl 

Section 

Section Shape 
Section Material 
Section Size 

Number Sections 

Cirwlar Mallnings Coeffiu'ent 0.024 
CMP Span 4.00 fl 

48 inch Rise 4.00 fl 
1 

Outlet Control Properties 

Outlet Control HW Elev. 2.338.89 R Upstream Velocity Head 1.89 R 
Ke 0.50 Entrance Loss 0.95 fl 

lnlet Control Properties - 
lnlei Control HW Elev. 2.338.35 fl Flow Control Submerged 
Inlet Type Headwall Area Full 12.6 fl' 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 

C 0.03790 Equation Form 1 
Y 0 69000 

Project Engineer: Robert Lyons 
... \pmj\l62944\culverlmastar\overtopping.m CHZM Hill CulvertMaster v2.0 [2.005] 
10H0102 09:01:14 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06700 USA +I-203-755-1666 Page 2 of 3 



Culvert DesignerlAnalyzer Report 
#70 Sundance Trail 

5uman~~ tuu- h n  CPM &,c h 
Component We~r 

Hydraulic Component(s): Roadway 

Discharge 1.157.38 cfs Allowable HW Elevation 2.338.89 fl 
Roadway Width 30.00 fl Overtopping Coefficient 3.03 US 
Low Point 2.336.80 fl Headwater Elevation 2,338.89 fl 

Discharge Coefficient (Cr) 3.03 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2.327.92 fl 

Sta (fl) Elev. (fl) 

Project Engineer: Robert Lyons 
... \proj\l62944\culvertrnasler\oveRopping.~m C M M  Hill CulvertMaster v2.0 [2.0051 
10/10/02 09:01:14 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1686 Page 30 '3  1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet 70 

Flow Element Irregular Chant 
Method Manning's Fon 

Solve For Channel Depth 

lnDut Data 

S l o p  010000 wft 
Discharg, ,157.38 d s  

Options 

Current Roughness Methcwed Lottets Method 
Open Channel Wejghting wed Lonets Method 
Closed Channel Weiohtin~ Horton's Method 

Results 

Mannings Coefficiw 0.025 
Water Surface Elev 2.338.41 f l  
Elevation Range 36.80 to 2.346.00 
Flow Area 206.5 R 
Welted Perimeter 225.44 fl 
Top Width 225.41 fl 
Actual Depth 1.61 R 
Critical Elevation 2.338.43 fl 
Critical Slope 0.009325 fUft 
Velocity 5.61 Rls 
Velocity Head 0.49 R 
Specific Energy 2,338.89 R 
Froude Number 1.03 

Flow Type Supercritical 

Roughness Seqments 

Start End Mannings 
Station Station Coefficient 

O+OO 7+00 0.025 

Natural Channel Points 

Projea Engineer: Linda Johnson 
\\phoenix\pmj\l62944Mowmaster\carefree.hn2 CHZM Hlll FiowMaster vG.1 161401 
l l l lW02  03:17:20 PM @ Haestad Methods. lnc. 37 Brookside Road Weterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

I 



Table 
Rating Table for lrreaular Channel - 

~ I ~ ~ F  

Project Description 

Worksheet 70 

Flow Element Irregular Cham 
Method Manning's Forr 
Solve For Channel DeoVl 

lnout Data . - 

Slope 010000 Wft 

Options 

Current Roughness Methcwed Lotleh Method 
Open Channel Wetghting wed Lotlefs Method 
Closed Channel Weiohtlm Horton's MeIhod 

Project Engineer: Linda Johnson 
\\phoenix\pmj\l62944\flowmsster\carefree.fm2 CHZM Hill FlowMaster v6.1 [6140] 
11118/02 03:18:00 PM @ Haestad Methods, lnc 37 Bmokside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of5  1 

~ p~~ 

Attribute Minimum Maximum Increment 

Discharge (ds) 0.00 1.200.00 5.00 

Discharge 
(ds) 

0.00 
5.00 

10.00 

1 15.00 
1 20.00 

I 

30.00 

50.00 

85.W 
90.00 

95.00 

105.00 
110.00 

115.00 
120.00 
125.00 

130.00 
135.00 
140.00 

150.00 

155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(R) 

2.336.80 
2.337.01 
2.337.08 
2.337.12 

2.337.16 
25.002.337.19 

2,337.22 
35,002,337.24 
40.002.337.26 
45.002.337.28 

2,337.30 
55.002.337.32 
60.002.337.34 
65.002,337.36 
70.002,337.37 

75.002.337.39 
80.002.337.40 

2,337.41 
2.337.43 
2.337.44 

100.002,337.45 
2.337.46 
2.337.48 
2.337.49 

2.337.50 
2,337.51 
2.337.52 
2,337.53 

2.337.54 
145.002.337.55 

2,337.56 
2,337.57 

2.337.58 
2.337.59 

Velocity 
(Ws) 

0.00 
1.33 
1.56 
1.75 

1.88 
1.99 
2.08 
2.17 
2.24 

2.31 
2.37 
2.43 
2.48 
2.53 
2.58 
2.62 
2.66 
2.70 
2.74 

2.78 
2.82 
2.85 

2.89 
2.92 
2.95 
2.98 

3.01 
3.04 
3.06 
3.09 

3.12 
3.14 
3.17 
3.19 

Flow 
Area 
(Hz) 

0.0 
3.8 
6.3 
8.6 

10.6 
12.6 
14.4 
16.2 
17.9 

19.5 
21.1 
22.7 
24.2 
25.7 
27.2 
28.6 
30.0 
31.4 

32.8 
34.2 
35.5 

36.8 
38.1 
39.4 
40.7 

42.0 
43.2 
44.5 
45.7 
46.9 

48.1 
49.3 
50.5 
51.7 

Wetted 
Perimeter 

(fi) 

0.00 
35.37 
45.87 
53.41 

59.49 
64.68 
69.26 
73.38 
77.15 
80.64 

83.88 
86.94 
89.82 
92.56 
95.17 

97.66 
100.05 
102.35 
104.57 
106.71 

108.79 
110.79 
112.74 
114.64 

116.48 
118.26 
120.03 

121.74 
123.41 
125.05 
126.65 

128.22 
129.75 
131.26 

Top 
Width 

(R) 

0.00 
35.37 
45.87 
53.40 
59.49 
64.68 
69.26 

73.38 
77.15 
80.63 
83.88 
86.93 
89.81 
92.55 
95.16 

97.65 
100.05 
102.35 
104.56 
106.70 
108.78 

110.79 
112.74 
114.63 
116.47 

118.27 
120.02 
121.73 
123.41 

125.04 
126.64 
128.21 
129.74 
131.25 



Table 
Rating Table for Irregular Channel 

Ld~*/cts h , L  N- &e Lk: & 
Velocity 

(f"S, I 

\\phoentx\pm)\l 62944\flowmaster\carefreefreefm2 CHZM Hill 
11118/02 03.18'00 PM @ Haestad Methods, lnc. 37 Bmokslde Road Wate*ury. CT 06708 USA 

Project Engineer. Linda Johnson 
FlowMaster 6 . 1  161401 

(203) 755-1666 Pags 3 of 5 



Table 
Rating Table for Irregular Channel - - 

43 
Discharge Water Velocity Flow Wetted Top 

(cfs) Surface (Ws) Area Perimeter Width 

I Elevatjon (f12) (fl) (fl) 
(a) 

ProJect Engineer: Linda Johnson 
\\phaenix\prclll62944\flowmaster\earefree.b2 CH2M Hill FlowMaster "6.1 (814al 
11/18/02 03:18:00 PM @ Haestad Methods, lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 7551666 Page 5 of 5 I 



' RUN MTE 27WOYO2 TIHE 08:45:45 ' 

0.5. *RIPI CORPS OF CNGINEERS . 
B7DROLOGIC ENGIWBERIWG CENTER . 

609 SECOND STREET 
nnvfs, NU.IFOWI~ 95616 

19161 756-1101 

X X XXXXXXX XYXXX X 
X X X  X X YY 
X X X  X X 
XXXXXXX U X X  X XXXXX X 
x X X  Y X 
X X X  X X X 
X x X X X U X X  X U X X  YXX 

THIS PROGRM REPLACES ALL PREYIWS W S I O W S  OF REC-1 iillOWW AS HECl (m.N 73). HEflGS, HECIm, WD NeC1KW. 

TUE DEFINITIONS OF VARILBLES -RTIHP- U I D  -RTIOR- HA= CHUIOEQ FRO4 THO% WED WITH THE 1973-SWU INPVT STRUCTURE 
THE DEFINITION DF -UlSN(- ON DH-C-D W A S  C M U D  WITH REYlSlONS DATED 28 SBP 81. THIS 15 THE FORTrUN77 V m I W  
NEW OPTIOIPS: DAME- O U T n o Y  SUQHERGENCE , SINGLE EVEM D m @ E  CUCULATION, DSS:WRITE STAGE FREPUWCP, 
DSS READ TIM SERIES AT OES1RED CALCULATION INTERVAL -LOSS RIITE:GREEN lVID UlPT IWGILTRITIO. 
KIIIWTIC WAVE: HEY FINITE DlFF&KSNCE a-ITHn 

HEC-I INPUT PAGE 1 

LfNe ID ....... 1.......2.......3.......4.......5.......6.......1.......8.......9...... I0 

I ID N T V ~  CMIOIT~ONS RPDROLDG~ FOR C J L R E ~ E  rn D~UINIOE WTER P- 
2 ID BP JE NLLER/BYDROLOGY L SEOIIMIPR(IYXiP, INC., DEf. 2001 
3 ID 
I ID FUTURE CONDITIDNS luPD USE BASED ON ChVE CRGEK WXTERCOURSE MASTER P W I  
5 ID HIDR0LOb-L BY TETRA TECH, 2000. 
6 ID 
7 10 W E  NODE5 BASED ON: 
8 ID 
9 m FLWDPLAIN DELINUFION STUDY OF W W R I  HILLS L U L O U A Y  m H E S  
10 10 X O  99-14 
11 ID BY JE FULLERfHYDROIOGY L GEONORPHOLOGY, INC. 
i2 ID FOR THE m D  CCNTROL DISTRICT OF MAItICOPII C m T I  
13 ID REVlSED W C H  2002 FILENAME: O(m224R.DIT 
14 ID ""."..'....."........*....*....+.......**.............*.*.+..~. 
15 ID 100 YE= ANALXEIS 24-HOUR STOM USING JD RECORDS 
16 10 =OH?> USED ma WIT HYDRWPAPWS ..... 17 ID ~.".....'...*...............'.,*.*.+.+..*.............*.,..,* 
18 10 
19 ID D M  WNHP2 GULOWIX HASH FUX)DPLAIN DELINEATION STUDY. FCD NO. 99-14 
20 ID 
21 10 mrch 2002 revision. to original ~ e c .  1999 model include: 
22 10 
23 ID wc BLXX ADDED FOB GlUPNINE WASH (CP 2951) 
21 ID 
25 ID SUBBASIN GYH1-3 FURTHER SUBDIVIDED A m G  W L M ( A P  WASH PER FWa C m N T S  
26 ID IN UTTER DATED nu. s, zoo2 
27 ID 
28 ID *'. ADDITIONAL CWE6IIUTION AWED 10-17-02 TO PRDVIDE TOTAL W IN 
29 ID HOWH GAL-Y WISH BY TYL m R  012W LllLL FOR CIRGRIEE OIIP .*' 
30 ID 
31 ID Dm MCUHP2 Carefree Area Drainage mster plan, alloray nasb mrure condition 

'DTMiRRH 
32 IT 5 OlDEC99 0005 400 
33 10 5 2 
34 IN 15 
35 JD 4.80 0.01 
36 PC .OOO .OD2 .DO5 .DO8 .011 ,014 ,017 .020 ,023 ,026 
37 PC .029 .032 .035 ,038 .041 .a44 .048 .052 .056 .060 
38 PC .064 -068 .072 .076 ,080 .OBS ,090 .095 .lo0 .I05 
39 PC .I10 1 5  .I20 .I26 .I33 4 ,147 .I55 .I63 .172 
40 PC .I81 1 9  .203 I .236 ,257 .283 -387 .663 .707 
I1 PC .735 ,758 .716 1 .804 .a15 .825 .83< ,842 ,819 
I2 PC -856 .a63 .US9 .875 .a81 .a87 .a93 ,898 .SO3 ,908 
43 PC .PI3 ,918 .922 .926 .930 .934 .938 4 .946 .950 
44 PC .953 .956 9 .962 .965 ,968 .971 ,974 .977 ,980 
45 PC .983 .986 .989 ,992 .995 .998 1.000 
16 JD 4.8 1.00 

PAGE Z 



10) OUTFLOW 
0. 200. 400. 600. 800. 1000. 1200. 1400. 0 .  0. 

PER 
1- ----..-.. 
2 0  
30 
4 0  
50 
60 
70 





Carefree Drive Near Cave Creek Road 
(#n, JEF #27) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: - 31 , dE F & 23 

Date of Survey: 9 001 
Locat~on: C P Y ~ * ~  014% n e a ~  C m  Creek P ~ a d  

Material: 'jo" CYV\p A\ q e  (r\*b- " 
Headwall: In\-& {W h & ~ & \ \  1 

Notes: S m  ru l  a Lot of- debc;S 







Worksheet 
Worksheet for Ditch lnlet On Grade 

C~~EFLEF WIE FJW CM 
Project Descnptlon 

Worksheet 71 - Dttch inlet 

Type Dltch Inlet On Gr. 
Solve For Effic~ency 

Input Data 

Mannings Coeffic 0.035 
Slope 3.010000 Wff 
Lefl Side Slope 4.00 V : H 
Right Side Siope 4.00 V : H 

Bottom Width 4.00 fl 
Grate Width 4.00 fl 
Grate Length 4.00 fl 
Grate Type teticuline 
Clogging 50.0 % 
Discharge 1,244.00 cfs 

Options 

Grate Flow Op :lude None 

Results 

Efficiency 0.60 
Intercepted Flow 740.53 cfs + ? I f'E @P& I T Y p) LL CblJ T F o L  
Bypass Flow 503.47 cfs 
Flow Area 128.1 f12 
Wetted Perimeter 36.99 fl 
Top Width 12.00 fl 
Velocity 9.71 Ws 
Splash Over Velc 4.20 fVs 
Frontal Flow Facl 0.50 
Side Fiow Factor 0.69 
Grate Fiow Ratio 0.50 
Active Grate Len! 2.00 fl 
Critical Deplh 11.34 fl 
Critical Slope 0.035724 Wfl 
Froude Number 0.52 
Flow Type Subcritical 
Specific Energy 17.47 fl 

Velocity Head 1.47 fl 
Depth 16.00 fl 

Project Engineer: Linda Johnson 
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Worksheet 
Worksheet for Circular Channel 

CwFKG d 
Pro~ect DescnDhon 

* & L a c  ~ Z O R D  

Worksheet 71 -Circular Char 

Flow Element Circular Channel 

Method Manning's Formul 
Solve For Full Flow Capacit) 

Input Data 

Mannings Coemc 0 024 
Slope 042900 WR 
Diameter 30 in 

Results 

Depth 2.50 fl 
Discharge 46.02 cfs 

Flow Area 4.9 fla 
Welted Perime 7.85 fl 
Top Width 0.00 fl 
Critical Depth 2.24 fl 
Percent Full 100.0 % 

Critical Slope 037873 Wfl 
Velocity 9.37 Rls 
Velocity Head 1.37 fl 
Specific Energ' 3.87 fl 
Froude Numbe 0.00 

Maximum Disc 49.50 cfs 
DlschargeFull 46.02cfs b I = L ~ Q  o\),c& = 1 ~ 4 4 ~ 5 5 -  46 655 = 11?8cfS 
Slope Full 042900 ft/R 
Flow Type NIA 

Project Engineer: Linda Johnson 
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Worksheet 
Worksheet for Irregular Channel 

cA*~ntlE, i)lLW?E h/w CWE L4' Il-cnn> 
Project Description 

Worksheet 71 
Flow Element Irregular Cham 
Method Manning's Forr 

Solve For Channel Deoth 

Input Data 

siope 010000 Wfl 
Discharg~ ,198.00 cfs 

Options 

Current Roughness Methcwed Lotter's Method 
Open Channel Weighting wed Loner's Method 
Closed Channel Weightin! Horton's Method 

~ - 

Results 

Mannings Coefficier 0.025 
Water Surface Elev 1.88 fl 
Elevation Range 1.00 to 3.00 
Flow Area 181.6 f12 
Welted Perimeter 155.40 fl 
Top Width 155.34 fl 
Actual Depth 1.88 fl 
Critical Elevation 1.95 R 
Critical Slope 0.008542 fVff 
Velocity 6.60 Ws 
Velocity Head 0.68 fl 
SpeciRc Energy 2.56 fl 
Froude Numbwr 1.08 
Flow Type ;upercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.025 

Natural Channel Points 

Station Elevation 
(R) (n) 

Project Engineer. Llnda Johnson 
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Table 
Rating Table for Irregular Channel 

(IAaem %,& A/- &be c-IL iem 
Project Description 

Worksheet 71 
Flow Element Irregular Chant 
Method Manning's Fort 
Solve For Channel Depth 

Input Data 

slope 010000 Wft 

Options 

Current Roughness Methc~ed Lottefs MeVlod 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 1,300.00 10.00 

Discharge 
(ds) 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 
100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.W 
240.00 
250.00 
260.W 
270.00 
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Flow 
Area 
(fi') 

0.0 
5.8 
9.8 
13.3 
16.4 
19.4 
22.3 
25.0 
27.7 
30.2 
32.7 
35.1 
37.5 
39.8 
42.1 
44.3 
46.5 
48.7 
50.8 
52.9 
55.0 
57.0 
59.1 
60.9 
62.6 
64.3 
65.9 
67.6 
69.2 
70.8 

310.00 4.20 
320.00 4.24 
330.00 4.29 

Water 
Surface 

Elevation 
(fi) 

0.00 
0.31 
0.40 
0.47 
0.52 
0.57 
0.61 
0.65 
0.68 
0.71 
0.74 
0.77 
0.79 
0.81 
0.84 
0.86 
0.88 
0.90 
0.92 
0.94 
0.96 
0.98 
0.99 
101 
1.02 
1.04 
1.05 
1.06 

Velocity 
(Ws) 

0.00 
1.72 
2.05 
2.26 
2.43 
2.57 
2.69 
2.80 
2.89 
2.98 
3.06 
3.13 
3.20 
3.27 
3.33 
3.38 
3.44 
3.49 
3.54 
3.59 
3.84 
3.68 
3.72 
3.78 
3.83 
3.89 
3.94 
4.00 

72.3 124.06 124.04 
73.9 124.56 124.54 

Wetted 
Perimeter 

(fi) 

0.00 
37.36 
48.45 
56.41 
62.84 
68.32 
73.15 
77.51 
81.49 
85.17 
88.60 
91.82 
94.87 
97.76 
100.52 
103.15 
105.68 
108.11 
110.45 
112.71 
114.90 
117.02 
119.08 
120.32 
120.88 
121.44 
121.98 
122.51 
123.04 
123.55 

Top 
Width 

( f i )  

0:oo 
37.36 
48.45 
56.40 
62.83 
68.31 
73.14 
77.50 
81.48 
85.16 
88.59 
91.81 
94.86 
97.75 
100.50 
103.14 
105.66 
108.09 
110.43 
112.70 
114.88 
117.01 
119.06 
120.31 
120.87 
121.42 
121.96 
122.49 
123.02 
123.53 

I nPP,rtnl-E 



Project Engineer: Linda Johnson 
FlowMaster v6.1 [61401 

(203) 7551668 Page 2 of 3 

Table 
Table for Irregular Channel 

CHZM Hlll 
Bmokside Road Waterbury. CT 06708 USA 

&a 
Wetted 

Perimeter 
(fl) 

126.03 
126.50 

126.97 
127.43 
127.89 
128.34 
128.79 
129.23 

129.67 
130.10 
130.53 
130.95 
131.37 
131.79 
132.20 
132.61 
133.01 
133.41 
133.81 
134.20 
134.59 

134.98 
135.36 
135.74 
136.12 
136.49 
136.86 
137.23 

137.60 
137.96 
138.32 
138.68 
139.03 
139.39 
139.74 
140.08 
140.43 

140.77 
141.11 
141.45 

141.79 
142.12 
142.46 
142.79 

143.12 
143.44 
143.77 
144.09 
144.41 

144.73 
145.05 
145.36 

145.67 
145.99 

Methods. 

Flow 
Area 
(Ha) 

78.5 

80.0 
81.4 
82.9 
84.4 
85.8 

87.2 
88.7 
90.1 
91.5 
92.9 
94.3 
95.6 
97.0 
98.4 
99.7 

101.0 
102.4 

103.7 
105.0 
106.3 
107.6 
108.9 

110.2 
111.5 
112.8 
114.0 
115.3 

116.5 
117.8 
119.0 
120.3 
121.5 
122.7 

123.9 
125.2 
126.4 
127.6 
128.8 

130.0 
131.1 
132.3 
133.5 
134.7 

135.9 
137.0 

138.2 
139.4 
140.5 

141.7 
142.8 
143.9 
145.1 
146.2 

Haestad 

Discharge 
( d s )  

340.00 
350.00 

360.00 
370.00 
380.00 
390.00 
400.00 

410.00 
420.00 
430.00 

440.00 
450.00 

460.00 
470.00 
480.00 
490.00 
500.00 
510.00 
520.00 
530.00 

540.00 
550.00 

560.00 
570.00 
580.00 
590.00 
600.00 
610.00 

620.00 
630.00 
640.00 
650.00 
660.00 
670.00 
680.00 
690.00 
700.00 
710.00 
720.00 

730.00 
740.00 

750.00 
760.00 
770.00 

780.00 
790.00 
800.00 
810.00 
820.00 

830.00 
840.00 
850.00 
860.00 
870.00 

11119102 

Rating 

&JL 
Top 

Width 
(ft) 

126.00 

126.48 
126.95 
127.41 
127.86 

128.32 
128.76 
129.20 
129.64 
130.07 
130.50 
130.92 
131.34 
131.76 

132.17 
132.58 
132.98 
133.38 

133.77 
134.17 
134.56 
134.94 
1'35.33 

135.71 
136.08 
136.46 
136.83 
137.19 
137.56 
137.92 
138.28 

138.64 
138.99 

139.35 
139.70 
140.04 
140.39 
140.73 
141.07 

141.41 
141.75 
142.08 
142.41 

142.74 
143.07 
143.40 

143.72 
144.04 
144.36 

144.68 
145.00 
145.31 
145.63 
145.94 

Inc. 37 

& W ~ F & E ~  
Water 

Surface 
Elevation 

(a) 
1.15 

1.16 
1.17 
1.19 
1.20 
1.21 

1.22 
1.23 
1.24 
1.25 
1.26 
1.27 
1.28 
1.29 
1.30 
1.31 
1.32 
1.33 
1.34 

1.35 
1.36 
1.37 
1.38 
1.39 
1.40 
1.41 

1.42 
1.43 
1.44 
1.45 
1.46 
1.47 
1.47 
1.48 

1.49 
1.50 
1.51 
1.52 
1.53 

1.54 
1.54 
1.55 
1.56 
1.57 

1.58 
1.58 

1.69 
1.60 
1.61 
1.62 

1.62 
1.63 
1.64 
1.65 

07:19:41 

Dhik 
Velocity 

(HIS) 

4.33 
4.38 

4.42 
4.46 
4.50 
4.54 
4.58 
4.62 

4.66 
4.70 
4.74 
4.77 

4.81 
4.85 
4.88 
4.91 
4.95 
4.98 
5.01 
5.05 
5.08 
5.11 

5.14 
5.17 
5.20 
5.23 
5.26 
5.29 

5.32 
5.35 
5.38 
5.40 
5.43 
5.46 
5.49 
5.51 

5.54 
5.57 

5.59 
5.62 
5.64 

5.67 
5.69 
5.72 

5.74 
5.77 
5.79 
5.81 
5.64 

5.86 
5.88 
5.91 

5.93 
5.95 

\\phoenrX\proj\l62944\Rowmaster\carefree.~2 
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Table 
Rating Table for Irregular Channel 

&*b 
Discharge 

(cfs) 

880.00 
890.00 

900.00 
910.00 
920.00 
930.00 
940.00 
950.00 
960.00 
970.00 
980.00 
990.00 

1,000.00 

1,010.00 
1.020.00 
1.030.00 
1,040.00 
1,050.00 
1.060.00 
1.070.00 
1,080.00 
1.090.00 

1,10000 
1,110.00 
1.120.00 
1.130.00 
1.140.00 
1,150.00 
1,160.00 

1.170.00 
1,180.00 
1,190.00 
1,200.00 
1.210.00 
1.220.00 
1,230.00 
1.240.00 
1.250.00 

1.260.00 
1,270.00 
1,280.00 

1.290.00 
1,300.00 

I\A@.£FPLE~ 
Water 
Surface 

Elevation 
(fi) 

1.66 
1.66 

1.67 
1.68 
1.69 
1.69 
1.70 
1.71 
1.72 

1.72 
1.73 

1.74 
1.75 
1.75 
1.76 
1.77 
1.77 
1.78 

1.79 
1.80 
1.80 
1.81 
1.82 
1.82 

1.83 
1.84 
1.84 
1.85 
1.86 
1.86 
1.87 
1.88 
1.88 
1.89 

1.90 
1.90 
1.91 
1.92 
1.92 

1:93 
1.94 
1.94 
1.95 

h v E  
Velocity 

(Ws) 

5.97 
5.99 
6.02 

6.04 
6.06 
6.08 
6.10 
6.12 
6.14 
6.16 
6.18 
6.20 
6.22 

6.24 
6.26 
6.28 
6.30 
6.32 
6.34 
6.36 
6.38 
6.40 
6.42 

6.44 
6.46 
6.47 
6.49 
6.51 
6.53 
6.55 

6.56 
6.58 
6.60 
6.62 

6.63 
6.65 
6.67 
6.68 
6.70 

6.72 
6.74 
6.75 

6.77 

Cmk 
Top 

Width 
(fl) 

146.25 
146.55 

146.86 
147.17 

147.47 
147.77 
148.07 
148.37 
148.67 

148.96 
149.26 
149.55 

149.84 
150.13 
150.42 
150.71 
150.99 
151.28 
151.56 
151.84 
152.12 

152.40 
152.68 
152.96 
153.23 
153.51 

753.78 
154.05 

154.32 
154.59 
154.86 
155.13 
155.40 
155.66 

155.93 
156.19 
156.45 
156.71 
156.98 

157.23 
157.49 
157.75 
158.01 

/VEIWL 
Flow 
Area 
(Hz) 

147.3 
148.5 
149.6 

150.7 
151.8 
153.0 
154.1 
155.2 
156.3 
157.4 
158.5 
159.6 
160.6 

161.7 
162.8 
163.9 
165.0 
166.1 
167.1 
168.2 
169.3 
170.3 

171.4 
172.4 
173.5 
174.6 
175.6 
176.7 
177.7 

178.7 
179.8 
180.8 
181.9 
182.9 
183.9 
184.9 
186.0 
187.0 

188.0 
169.0 
190.1 
191.1 

192.1 

L 
Welled 

Perimeter 
(fi) 

146.30 
146.60 
146.91 
147.22 
147.52 

147.82 
148.12 
148.42 
148.72 
149.01 
149.31 
149.60 
149.89 

150.18 
150.47 
150.76 
151.05 
151.33 
151.62 
151.90 
152.18 
152.46 

152.74 
153.01 
153.29 
153.57 
153.84 
154.11 
154.38 

154.65 
154.92 
155.19 
155.46 
155.72 
155.99 

156.25 
156.52 
156.78 
157.04 
157.30 
157.56 

157.81 
158.07 
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JUU 1998 

VERSION 4 1 
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....................................... 
U S M I  CORPS OF ENGINEERS . 

'I HYDROLOGIC ENGINEERING CENTER ' 
609 SECOND STREET 

DIYiE, CALIFORNIA 95616 
13161 756-1101 

THIS PROGrWI REPLACES ALL PREVIOUS VEXSIONS OF HEC-1 KNOWN AS HECl IJAN 131, HEClGS, HECIDB, AND HEClW 
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....... LINE I D  ....... 1 1 0  

1 I D  NlllRE WNDlTlMiS HIDROLUjY FOR C W F W E  AREA DRAINAGE HIWTGR P U N  
2 ID BY JE TVLLERIHYDROLOGY L GEONORPHOLOG'I, INC., DEC. 2001 
3 ID 
4 I D  NTIIRE CONDITIONS WUlD USE BASED OR CAVE CREEK WATERCOURSE MSTER P L I .  
5 ID H ~ O R O U X ~ Y  BY TETRR TECH, 2~00. 
6 I D  

I D  a m E  KOBE' BMED ON: 
8 ID 
9 ID FLWDPLRIW DELlNEITlON STUDY OF WDOHA HILLS L GI\LI.OWAI WASHES 

10 ID K D  99-14 
11 ID BY JE NLLERIHYDROILOGI L GEOMORPHOLOGY. 1°C. 
12 I D  FOR THE s l W D  CONTROL DISTRICT OF M I C O P *  COUNTY 
13 I D  REVISED MARCH 2002 F I L E N M :  GWW224R.DAT 
1 4  I,, ".*."'.*....1......~*..............+............*.*,....*,..*... 

1 5  ID 100 YEAR IUIILYBIS 21-HOUR STOP3 USING JD RECORDS 
16 ID MCUHPZ "EEL) i O R  UNIT HlDRMiMPHS 
17 ID "*."........""..........................~....,~................ 
18 ID 
19 10 DDH MCUWPZ GALLOWAX WASH PLOODPLIIIPI DELINEATION STOOP, FCO NO. 99-1P 
20 I D  
21 ID March 2002 revlalon' to orlglMl DeC 1999 mode1 lnclude 
22 ID 
23 I D  HC BLOCK hDDED POR GRAPEVINE WASH (CP 295Al 
24 I0 
25 I D  SUBBASIN GHIIIJ FURTHER SUBDIYID60 ALMIG GALLMIAX WASH PER F W B  CmWENTS 
26 ID IN LETTER DATED 8, 2002 
27 ID 
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>" A" 

31 ID DDH HCVHP2 carefree Area mainage ~aater ~lan, ~.lloray wash r v t v r e  condition 
.OIRGRD)( 

32 IT 5 010EC99 0005 400 
33 I 0  5 2 
31 IN 15 
35 JD 3.50 0.01 
35 PC .OOO ,008 .016 .025 -033 -041 .050 .058 ,066 .071 
37 PC .On7 0 9  .I18 .I38 .216 .377 .83( -911 ,931 ,950 
38 PC ,962 -972 .983 .991 1.000 
39 JD 3.48 0.50 
40 J D  3.43 2.80 

' DOH ""' Updated "". 
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Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number ~ / - T E F  

Source of Data: I\Ib& 

Location: IAAJAJAMED ILoAb (UOILT-H OF GP+-PC\I/NE 
m/4 D 

Material: ~lluPnurD I ?  c P - 0 . ~ 1 ~ ~ 6 -  

Protection: 







Worksheet 
Worksheet for Irregular Channel - 

U F J ~ ~ Y L I E - ~  t'h dmm or & ~ ~ c ~ / / m  k h  
Project Description 

Worksheet Generic 2 W  foot b 

Flow Element Irregular Channel 
Melhod Manning's Formul 
Solve For Channel Depth 

Inout Data 

slope 010000 wfl 
Dischargt 683.00 cfs 

Options 

Current Roughness Methc rved Lottefs Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weiohtinr Horton's Method 

Results 

Mannings Coefflclel 0.032 
Water Sutface Elev 1.65 R 
Elevation Range .OO to 3.00 

Flow Area 146.7 fla 
Wetted Perimeter 146.12 fl 
Top Width 146.07 fl 
Actual Depth 1.65 fl 
Critical Elevation 1.51 fl 
Critical Slope 0.015448 fl/fl 
Velooiiy 4.66 Ws 
Velocity Head 0.34 fl 
Specific Energy 1.99 fl 
Froude Number 0.82 
Flow Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.032 

Natural Channel Points 

Station Elevation 
(R) (1) 

Project Englneer Linda Johnson 
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Rating Table for Irregular Channel 

/A,.t,.,mcn - Porn iJ 
Project Description 

Worksheet Generic 200 foot \ 
Flow Element Irregular Channel 
Method Manning's Formui 
Solve For Channel Deoth 

inout Data --  - - -  

Slope 010000 Wft 

Options 

Current Roughness Methc,ved Lottets Method 
Open Channel Weighting wed Loltefs MeUlod 
Closed Channel Weiohtin~ Hwton's Melhod 

AWibute Minimum Maximum Increment 

Discharge (ds) 0.00 700.00 5.00 

Project Engineer: Linda Johnson 
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Discharge 
(cfs) 

Water 
Surface 

Elevation 
(ft) 

Velocity 
(Ws) 

Flow 
Area 
(fl') 

Wetted Top 
Perimete Width 

(fl) (fl) 



Table 
Rating Table for Irregular Channel 

Pma 

I r PksA 4 LC 

230.00 
235.00 
240.00 
245.00 
250.00 
255.00 
260.00 
265.00 
270.00 
275.00 
280.00 
285.00 
290.00 
295.00 
300.00 
305.00 
310.00 
315.00 
320.00 
325.00 
330.00 
335.00 
340.00 
345.00 
350.00 
355.00 
360.00 
365.00 
370.00 
375.00 
380.00 
385.W 
390.00 
395.00 
400.00 
405.00 
410.00 
415.00 
420.00 
425.00 
430.00 
435.00 

L 

\\phoenlx\pml\l 
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1.09 
1.10 
1.11 

1.12 
1.13 
1.13 
1.14 
1.15 
1.16 
1.16 
1.17 
1.18 
1.19 
1.19 
1.20 
1.21 
1.22 
1.22 
1.23 
1.24 
1.24 
1.25 
1.26 
1.26 
1.27 
1.28 
1.28 
1.29 
1.30 
1.30 
1.31 
1.32 
1.32 
1.33 
1.34 
1.34 
1.35 
1.36 
1.36 
1.37 
1.37 
1.38 

3.22 
3.24 
3.27 
3.29 
3.31 
3.34 
3.36 
3.38 
3.40 
3.43 
3.45 
3.47 
3.49 
3.51 
3.53 
3.55 
3.57 
3.59 
3.61 
3.63 
3.65 
3.67 
3.69 
3.71 
3.72 
3.74 
3.76 
3.78 
3.80 
3.81 
3.83 
3.85 
3.86 
3.88 
3.90 
3.91 
3.93 
3.95 
3.96 
3.98 
3.99 
4.01 

71.4 
72.5 
73.4 
74.4 
75.4 
76.4 
77.4 
78.3 
79.3 
80.3 
81.2 
82.1 
83.1 
84.0 
84.9 
85.9 
86.8 
87.7 
88.6 
89.5 
90.4 
91.3 
92.2 
93.1 
94.0 
94.9 
95.7 
96.6 
97.5 
98.4 
98.2 
100.1 
100.9 
101.8 
102.6 
103.5 
104.3 
105.2 
106.0 
106.8 
107.7 
108.5 

6Z944\flowmaster\carefree.fm2 

123.78 
124.10 
124.42 
124.74 
125.06 
125.37 
125.68 
125.99 
126.29 
126.60 
126.90 
127.19 
127.49 
127.78 
128.07 
128.36 
128.65 
128.93 
129.21 
129.50 
129.77 
130.05 
130.33 
130.64 
130.87 
131.14 
131.41 
131.67 
131.94 
132.20 
132.46 
132.72 
132.98 
133.24 
133.49 
133.75 
134.00 
134.25 
134.50 
134.75 
134.99 
135.24 

123.76 
124.06 
124.40 
124.72 
125.04 
125.35 
125.66 
125.96 
126.27 
126.57 
126.87 
127.17 
127.46 
127.76 
128.05 
128.33 
128.62 
128.90 
129.19 
129.47 
129.75 
130.02 
130.30 
130.57 
130.84 
131.11 
131.38 
131.64 
131.91 
132.17 
132.43 
132.69 
132.95 
133.20 
133.46 
133.71 
133.96 
134.21 
134.46 
134.71 
134.96 
135.20 

Pmjed Engineer: Linda Johnson 
CHZM Hill FlowMaster e.1 (61401 
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Table 
Table for Irregular Channel 

Po n 3  
Discharge 

(ds) 

440.00 
445.00 

450.00 
455.00 
460.00 
465.00 
470.00 
475.00 
480.00 
485.00 

490.00 
495.00 
500.00 

505.00 
510.00 
515.00 
520.00 
525.00 
530.00 
535.00 
540.00 
545.00 

550.00 
555.00 
560.00 
565.00 
570.00 
575.00 
580.00 

565.00 
590.00 
595.00 
600.00 
605.00 
610.00 
615.00 
620.00 
625.00 

630.00 
635.00 
640.00 
645.00 
650.00 

655.00 
660.00 

665.00 
670.00 
675.00 
680.00 

685.00 
690.00 
695.00 
700.00 

UFJUW 
Water 

Surface 
Elevation 

(fi) 

1.39 
1.39 
1.40 
1.40 

1.41 
1.42 
1.42 
1.43 
1.43 
1.44 
1.45 
1.45 
1.46 
1.46 
1.47 
1.47 
1.48 
1.49 

1.49 
1.50 
1.50 
1.51 
1.51 

1.52 
1.52 
1.53 
1.53 
1.54 
1.55 
1.55 
1.56 
1.56 
1.57 
1.57 

1.58 
1.56 
1.59 
1.59 
1.60 

1.60 
1.61 

1.61 
1.62 
1.62 

1.63 
1.63 
1.64 

1.64 
1.65 
1.65 
1.66 

1.66 
1.67 

& 
Velocity 

(Ws) 

4.02 
4.04 

4.06 
4.07 
4.09 
4.10 
4.11 
4.13 
4.14 
4.16 
4.17 
4.19 
4.20 

4.21 
4.23 
4.24 
4.26 
4.27 

4.28 
4.30 
4.31 
4.32 
4.34 

4.35 
4.36 
4.37 
4.39 
4.40 
4.41 
4.43 
4.44 
4.45 
4.46 
4.47 

4.49 
4.50 
4.51 
4.52 
4.53 

4.55 
4.56 
4.57 
4.58 

4.59 
4.60 
4.62 

4.63 
4.64 
4.65 
4.66 

4.67 
4.6s 
4.69 

Flow 
Area 
(ff) 

109.3 
110.1 

111.0 
111.8 
112.6 
113.4 
114.2 

115.0 
115.8 
116.6 
117.4 
118.2 
119.0 
119.8 
120.6 
121.4 
122.2 
123.0 
123.7 
124.5 
125.3 

126.1 
126.8 
127.6 
128.4 
129.1 
129.9 
130.7 
131.4 

132.2 
132.9 
133.7 
134.5 
135.2 
136.0 
136.7 
137.4 
138.2 

138.9 
139.7 
140.4 
141.2 

141.9 
142.6 
143.4 

144.1 
144.8 
145.5 
146.3 
147.0 

147.7 
148.4 
149.2 

OF 
Welted 

Perimeter 
(ft) 

135.48 

135.73 
135.97 
136.21 
136.45 
136.69 
136.92 

137.16 
137.39 
137.63 
137.86 
138.09 
138.32 
138.55 
138.78 
139.01 
139.23 
139.46 

139.68 
139.90 
140.13 

140.35 
140.57 
140.79 
141.01 
141.22 

141.44 
141.66 
141.87 

142.06 
142.30 
142.51 
142.72 
142.93 
143.14 
143.35 
143.56 

143.77 
143.97 

144.18 
144.38 
144.59 
144.79 
144.99 

145.20 
145.40 
145.60 
145.80 

146.00 
146.20 
146.39 

146.59 
146.79 

Rating 

6 ~ ~ 5 1 / / ~  ' Top 
Width 

(a) 

135.45 
135.69 
135.93 
136.17 
136.41 

136.65 
136.89 
137.12 
137.36 
137.59 
137.82 
138.05 
138.28 
138.51 
138.74 

138.97 
139.19 
139.42 

139.64 
139.86 
140.08 
140.31 
140.53 

140.74 
140.96 
141.18 
141.40 
141.61 
141.83 
142.04 
142.25 
142.46 
142.68 
142.89 

143.10 
143.30 
143.51 
143.72 
143.93 

144.13 
144.34 
144.54 
144.74 

144.95 
145.15 

145.35 
145.55 
145.75 
145.95 
146.15 

146.35 
146.54 
146.74 
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Tranquil Trail North of Happy Hollow Drive 
(#72) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: 32 
Date of Survey: 

Location: 

Material. 2 4 "  G M P  

Headwall: 5 

Notes: (w~&c.%;S"Sk ~ ( q ~ ' ~  IQ0  eN-W-3-  
" - 
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Culvert DesignerlAnalyzer Report 
No. 72 Tranquil Trail S. of Carefree Dr. 

r i ,~~,~ ri&.~ ~JWTH ac ,%? a,E 
Component.Culvert-1 

Culvert Summary 

Computed Headwater Elew 110.73 fl Discharge , 29.40 cfs 

Inlet Control HW Elev. 106.66 fl Tailwater Elevation 103.39 fl 

Outlet Control HW Eiev. 110.73 fl Control Type Outlet Control 
Headwater De~thIHeioht 4.37 

Grades 

Upstream Invert 102.00 fl Downstream Invert 100.00 fl 

Length 92.00 fl Constrvcted Slope 0.021739 fVfl 

Hvdraulic Profile 

Profile PressureProfile Depth. Downstream 339 f l  
Slope Type N/A Normal Depth N/A ft 
Flow Reglrne N/A Cntical Depth 1.85 R 
Velocity Downstream 9 36 Ws Cntical Slope 0 049&10 WR 

Section 

Section Shape C~rcular Mannings Coefficient 0.024 
Sectiin Material CMP Span 2.00 R 
Section Size 24 inch Rise 2.00 fl 
Number Sections 1 

Outlet Control Pro~erties 

Outlet Control HW Eiev. 110.73 fl Upstream Velocity Head 1.36 fl 

Ke 0.50 Entrance Loss 0.66 fl 

- - - 

lnlet Control Properties 

Inlet Control HW Elev. 106.68 fl Flow Control Submerged 

Inlet Type Headwall k e a  Full 3.1 it' 
K 0.00780 HDS 5 Chart 2 
M 2.00WO HDS 5 Scale 1 

C 0.03790 Equation Form 1 
Y 0 69000 

Title: No. 1 Comer of Carefree Hwy. and Cave Creek Road Project Engineer: mam 
..\162944\culvert rating curves\carefree-matt.Nm CWM Hill CulvartMaster v2.0 [2.00q 1 
11/19/02 07:42:49 AM B Haestad Methods. lm. 37 Bmokside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 2 of3 I 



Culvert DesignerlAnalyzer Report 
No. 72 Tranquil Trail S. of Carefree Dr. - 

IWQL(I~TL+~;~ h/(~n,7~1 w H ~ m 3  /OW h11/€ 
Analysis Component 

Storm Event Design D~scharge 546.00 cfs 

Peak Discharae Method: User-Soecified 
- 

Design Discharge 546.00 cfs Check Discharge 0.00 cfs 

Tailwater properties: Trapezoidal Channel 

Tailwater conditions for Design Storm. 

Discharge 546.00 cfs Bottom Elevation 100.00 A 
Depth 3.39 R Velocity 6.89 Ws 

Name Description Discharge HW Elev Veloc~ty 

Culvert-1 1-24 lnch Circular 29 40 cfs 110.73 A 9 36 Ws 
Weir Roadway 516.26 cfs 110.73 R NIA 
Total 545.66 cfs 11 0.73 A NIA 

T iW No. 1 Comer of Carefree Hwy. and Cave Creek Road Pmjed Engineer: mam 
... \162944\cuivert rating curves\carefree-matt.cvm CH2M Hill CuhrertMaster v2.O (2.0051 
11H9102 07:42:49 AM &) Heestad Methods. lnc. 37 Bmokstde Road Waterbun/. CT 06708 USA +1-203-755-1666 Page 1 of 3 



Culvert DesignerlAnalyzer Report 
No. 72 Tranquil Trail S. of Carefree Dr. 

%hiq il IL %&I L /~/LWTN cc I J A ~ ~  / J !  DL, l / ~  
Component Weir 

Hydraulic Component(s): Roadway 

Discharge 516.26 cfs Allowable HW Elevation 110.73 fl 
Roadway Width 28.00 fl Overtopping Coemcient 3.03 US 
Low Point 109.00 fl Headwater Elevation 110.73 fl 

Discharge Coefficient (Cr) 3.03 Submergence Factor (Kt) 1 .OO 

Tailwater Elevation 103.39 fl 

Sta (fl) Elev. (fl) 

0.00 112.00 

l'itle: No. I Comer of Carefree Hwy. and Cave Creek Road Project Engineer: mam 
... \i62944\wlverl rating r;uwes\carefree-maU.wm CHZM Hill CulvertMaster "2.0 [2.005] 
i1119/02 07:42:49 AM 0 Haestad Methods, lnc. 37 Bmokside Road Waterbury, CT 05708 USA +i-203-755.1666 Page 3 of 3 



Table 
Rating Table for Irregular Channel 

TWQU t i -  TULL Hm-w & /JFw /A- atV~ 
Pmiect Descn~tion / 

Worksheet Generic 200 foot b 

Flow Element Irregular Channel 
Method Manning's Formul 
Solve For Channel Depth 

- - 

Input Data 

Slow 010000 Wft 

Ootions 
-- 

Current Roughness Methc wed Lotte$s Method 

Open Channel Weighting wed Lottecs Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharoe (dsl 0.00 600.00 5.00 

Projea Engineer: Linda Johnson 
\\phoenix\pmj\162944\flowmaster\careheeBfm2 CHZM Hill FlowMaster 6.1 [6140] 
~1119102 0747:51 AM Q Haestad Methods. 1°C. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 3 

Discharge 
(ds) 

0.00 
5.00 
10.00 

15.00 
20.00 
25.00 
30.00 
35.00 
40.00 

45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 

95.00 
100.00 
105.00 
110.00 

115.00 
120.00 
125.00 
130.00 

135.00 
140.00 
145.00 
150.00 

155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(R) 

0.00 
0.24 

0.31 
0.36 
0.40 
0.43 
0.46 
0.49 
0.52 

0.54 
0.56 
0.58 
0.60 
0.62 
0.64 
0.65 
0.67 
0.68 

0.70 
0:71 
0.73 
0.74 

0.75 
0.77 
0.78 

0.79 
0.80 
0.81 
0.82 
0.84 

0.85 
0.86 
0.87 

0.88 

Velocity 
(Ws) 

0.00 

1.49 
1.77 
1.96 
2.11 
2.23 
2.33 

2.43 
2.51 

2.58 
2.65 
2.72 
2.78 
2.83 
2.88 
2.93 
2.98 

3.03 
3.07 
3.11 

3.15 
3.19 
3.23 
3.27 
3.30 

3.33 
3.37 
3.40 
3.43 

3.46 
3.49 
3.52 

3.55 
3.57 

Flow 
Area 
(nZ) 

0.0 
3.4 
5.6 
7.6 

9.5 
11.2 
12.9 
14.4 
16.0 

17.4 
18.9 
20.3 
21.6 
23.0 
24.3 

25.6 
28.8 
28.1 
29.3 

30.5 
31.7 
32.9 
34.1 
35.2 
36.4 

37.5 
38.6 
39.7 

40.8 
41.9 
43.0 

44.1 
45.1 
46.2 
. 

Wetted 
Perimeter 

(n) 

0.00 
28.37 
36.80 
42.84 

47.72 
51.88 
55.55 
58.86 
61.88 
64.68 
67.28 
69.73 
72.04 
74.24 

78.33 
78.33 
80.25 
82.10 
83.87 

85.59 
87.25 
88.87 
90.43 

91.95 
93.43 
94.87 
96.28 

97.65 
96.99 
100.30 

101.58 
102.84 
104.07 
105.28 

Top 
Width 

(n) 

0.00 
28.37 
36.79 

42.83 
47.71 
51.87 
55.55 
58.85 
61.87 

64.67 
67.27 
69.72 
72.03 
74.23 
76.32 

78.32 
80.24 

82.08 
83.86 
85.58 
87.24 
88.85 

90.42 
91.94 
93.42 

94.86 
96.26 
97.63 
96.97 

100.29 
101.57 
102.83 
104.06 
105.27 



\\phoenix\pmj\l62944\flowmaster\carefree.fm2 CHZM Hill 
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Table 

Project Engineer: Linda Johnson 
FlowMaster "6.1 (61401 

(203) 755-1666 Page 2 of 3 

Table for Irregular Channel 

b;l/c 

\ fi 1 6 ~ c  

Rating 

AMO~/ 
I ?dp 

Width 
iff) 

106.45 
107.61 
106.76 
109.88 

110.98 
112.07 
113.14 
114.19 
115.23 
116.25 
117.26 
118.25 

119.23 
120.06 
120.33 
120.60 
120.87 
121.13 
121.40 
121.66 
121.92 
122.17 

122.43 
122.68 
122.93 
123.18 
123.43 
123.68 

123.92 
124.16 
124.40 
124.64 
124.88 
125.11 
125.35 
125.58 

125.81 
126.04 
126.27 

126.M 
126.72 
126.95 
127.17 
127.39 

127.61 
127.83 
128.05 

128.26 
128.46 
128.69 
128.90 
129.12 

129.33 
129.54 

- ~ ~ W Q U I L - E ; ~ P ; ~  d m  (N 
Discharge 

(cfs) 

170.00 
175.00 
180.00 
185.00 

190.00 
195.00 
200.00 
205.00 
210.00 
215.00 
220.00 
225.00 

230.00 
235.00 
240.00 

Velocity 
(Ws) 

3.60 
3.63 

3.65 
3.68 
3.70 
3.73 
3.75 
3.77 
3.80 
3.82 

3.84 
3.86 

3.88 
3.91 
3.94 

Water 
Surface 
Elevation 

(fi) 

0.89 
0.90 

0.91 
0.92 
0.92 
0.93 

0.94 
0.95 
0.96 
0.97 
0.98 
0.99 
0.99 

Flow 
Area 
(fl7 

47.2 

48.3 
49.3 
50.3 
51.3 
52.3 

53.3 
54.3 
55.3 
56.3 
57.3 
58.3 
59.2 

60.2 
61.0 

245.00 
250.00 

255.00 
260.00 
265.00 
270.00 
275.00 

280.00 
265.00 
290.00 
295.G0 
:300.00 
305.00 
310.00 
315.00 
320.GO 
325.00 
330.00 

335.00 
340.00 
345.00 
350.00 
355.00 
360.00 

365.00 
370.00 
375.00 
380.00 

385.00 
390.00 
395.00 
400.00 
405.00 

410.00 
415.00 
420.00 

425.00 
430.00 
435.00 

Wetted 
Perimeter 

(n) 

106.46 
107.63 
108.77 

109.89 
111.00 
112.09 

113.16 
114.21 
115.24 
116.27 
117.27 
118.27 
119.24 
120.07 
120.35 

61.8 
62.6 

63.4 
64.2 
65.0 
65.8 
66.6 

67.4 
66.1 
66.9 
69.7 
70.4 
71.2 
72.0 
72.7 
73.4 

74.2 
74.9 

75.7 
76.4 
77.1 
77.9 
78.6 

79.3 
80.0 
80.7 
81.4 

82.1 
82.9 
83.6 

84.3 
84.9 
85.6 
86.3 
87.0 

87.7 
88.4 
89.1 
89.7 

120.62 
120.88 
121.15 
121.41 
121.68 

121.94 
122.19 
122.45 
122.70 
122.95 
123.20 

123.45 
123.70 
123.94 
124.18 
124.42 
124.66 
124.90 

125.14 
125.37 
125.60 
125.84 
126.07 

126.29 
126.52 
126.75 
126.97 
127.19 

127.42 
127.64 
127.85 

128.07 
128.29 
128.50 
128.72 

126.93 
129.14 
129.36 
129.57 

1.01 
1.02 
1.03 
1.03 
1.04 
1.05 

1.05 
1.06 
1.07 
1.07 
1.08 
1.09 
1.09 

1.10 
1.10 
1.11 
1.12 
1.12 
1.13 
1.13 
1.14 

1.15 
1.15 
1.16 
1.16 
1.17 

1.17 
1.18 
1.18 
1.19 

1.20 
1.20 
1.21 
1.21 

1.22 
1.22 
1.23 

1.23 
1.24 

3.96 
3.99 
4.02 
4.05 
4.08 
4.10 
4.13 

4.16 
4.18 
4.21 
4.23 
4.26 
4.28 
4.31 

4.33 
4.36 
4.38 
4.40 
4.43 
4.45 
4.47 
4.50 

4.52 
4.54 
4.56 
4.58 

4.60 
4.63 
4.65 
4.67 

4.69 
4.71 
4.73 
4.75 

4.77 
4.79 
4.81 
4.83 
4.85 



Project Engineer: Linda Johnson ' 

\lphoenix\proj\l 62944\flowmaster\oarefrweefm2 CHZM Hill FlowMaster v6.l f6140] 
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Table 
Rating Table for Irregular Channel 

wu/ DPhbE 

505.00 
510.00 
515.00 
520.00 
525.00 
530.00 
535.00 
540.00 
545.00 
550.W 
555.00 
56C.00 
565.00 
570.00 
575.00 
580.00 
585.00 
590.00 
595.00 
600.00 

1.31 
1.31 
1.32 
1.32 
1.33 
1.33 
1.34 
1.34 
1.35 
1.35 
1.36 
1.36 
1.37 
1.37 
1.38 
1.38 
1.38 
1.39 
1.39 
1.40 

5.10 
5.12 
5.13 
5.15 
5.17 
5.19 
5.20 
5.22 
5.23 
5.25 
5.27 
5.28 
5.30 
5.31 
5.33 
5.35 
5.36 
5.38 
5.39 
5.41 

99.0 
99.7 
100.3 
100.9 
101.6 
102.2 
102.9 
103.5 
104.1 
104.7 
105.4 
106.0 
106.6 
107.3 
107.9 
108.5 
109.1 
109.7 
110.4 
711.0 

132.40 
132.59 
132.79 
132.98 
133.17 
133.36 
133.56 
133.75 
133.93 
134.12 
134.31 
134.50 
134.68 
134.87 
135.05 
135.24 
135.42 
135.60 
135.79 
135.97 

132.36 
132.56 
132.75 
132.95 
133.14 
133.33 
133.52 
133.71 
133.90 
134.09 
134.28 
134.46 
134.65 
134.83 
135.02 
135.20 
135.39 
135.57 
135.75 
135.93 - 



FLODD HIORDCRLPH PRClVLGE IIIEC-11 . 
JUN 1998 

VERSION 4 1 

' RUN DATE 27NOV02 TIME 08;49:2l 

....................................... 
* U 5 A?4¶ CORPS OF MGlNEERS . 

H Y D R O W I C  ENGINEERING CmTER . 
609 SeCOND STREET 

DIVIS, CALZfORIIII 95616 
19161 756-1104 ....................................... 

X X xxc(xrxxx XXXYX X 
X X X  X X XX 
X X X  X X 
XXXXUOL YYXX X XXXXX X 
X X X  X X 
X X Y  X X 
X X XXXXXXX U X Y l l  XXX 

THIS P R D G M  BEPLACES ALL PREVIOUS VERSIONS OF H6C-1 KNOWN AS HECl lJW 731, HECIVS, HECIDB. lUlD HEClXY 

THE DEFINITIONS OF VIRIABLES -RTIMP- W D  -RTIOR- =Ye CHRNGED FROM TBOSE DSED KITH THE 1973-STYLE INPUT S T R W U R E .  
THE DEFINITION OF -IUISXK- M RH-CILRD WAS CHRNGED WITH REVISIMIS DATED 28 SEO 81. THIS IS THE FORTRAN77 VERSlON 
NEW OPTIONS' DAMBREM OUTFLOW SUBMERGENCE . SINGLE EYEM. DIIUGE CALCULATION, DSS WRITS ST)IGE FREQUENCY. 
D S O . R U D  TlW3 SERIES IIT DESIRED CIILCULATIOH IATERVaL r n F F  RIITP I'RPPM L N n  B W P T  I N F I I T n L T T W  ........... ....................... 
KIWUI1IC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-I INPUT PaGI 

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

1 ID FUTURE CONDITIONS HYDROLOCY FOR C N F R E E  DRAINkGE MASTER PLAN 
2 ID BP JE FULLERfHYDROLOGY L GEONORPHDLMiY, INC. ,  DEC. 2001 
3 10 
4 10 FUTURE CONDITIONS LAND USE BASED ON CAVE CREEK RATERCOURSE MASTER P W  
5 ID BYIIROLOGY BY TFFfU TECH, 2000. 
6 ID 

ID BASE NODEL BASED ON: 
8 I D  
9 ID FLMDPLAIN DELINEATION STUDY OF RNDOBA HI115 i GRLLOWAY W H E S  

10 T" scn 9q-,a 

1110 reaa RNXLYSIS 24-HOUR STOW USING JD RECORDS 
HFUHP2 USED FOR UNIT HIDROLiMPHS ................................................................... 

18 ID 
19 ID DDM HCVRIHPZ GALLOWl\Y WlSH FLWOPUiW DELINEATION STUDY, FCD ND. 99-10 
20 I D  
21 ID  arch 2002 r e v l r ~ o n s  to orzgxn.1 ~ e c  1 9 9 9  model znclvde 
22 10 
11 ID HC BLOCK i\DDBD FOR CRAPEVIE? WASH ICP 295a1 
24 I D  
25 ID S U B W I N  GW1-3 FURTHER SUBDIVIDIO ALONG 61iLmWaY HASH PER F U  C O W N T S  
26 I D  I N  LETTER W E D  TEB. 8, 2002 
27 I B  
28 ID ... ADOITION~L COMBINATIW ADDED lo-n-oz TO p~ovror rorw, now IN 
29  10 NORTH GU-RY WAS% 81 THL FOR U12H B I L L  FOR C W F R E E  DllP '.' 
30 I D  
31 I D  DCH nmRP2 carefree Area Dramage  aster e lan ,  Galloray nanh mrure condxtron 

'OIIGRUI 
32 IT 5 010EC99 0605 400 
33 10 5 2 
34 I N  15 
35 JD 3.50 0 01  

' ou( ..". "..* 
HEC-1 INPUT PAGE 2 



1 STATION OWW1-5 



Stagecoach Pass Between Windmill Road and 
Mule Train Road (#104) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: I 04 

Location: 

Material: Tf:p\e 4%'' Cmf 



M E M O R A N D U M  CHBMHIU 

Boundary Conditions, Culvert No. 104, Windmill 
Wash 
TO: 

COPIES: 

FROM: 

Tony Bokich 

File 

Patrick Wolf 

October 29,2002 (Revised 3/29/04) 

Culvert No. 104 at Stagecoach Pass between Windmill Road and Mule Train Road exists as 
the damstream boundary condition for Windmill Wash. According to the hydrology of the 
project (see Data Collecfion Report), 338 cfs will amve at the culvert during the 100-year event. 
Triple 48" cormgated metal pipes exist under Stagecoach Pass at this location. 

Hydraulic analysis using Haestad Methods' CulvertMaster software indicates that the 
culverts can handle approximately 65 cfs (see attached) using site specific geometry 
conditions, A plan view of the site (see attached) shows the overtopping line that the 
remainder of the flow, 273 cfs, w d  cross. The road does not have a confining dip section, so 
the flow that is not conveyed through the culverts will overtop road and flow both south 
and west, evenhdy joining back into the main channel. It appears that a large amount of 
the flow will rejoin the main channel downstream several hundred feet (seeattached sketch). 

Since the headwater elevation of this culvert will function as the downstream boundary 
condition of the model, a headwater elevation obtained from the CulvertMaster program of 
2487.42 will be used. 







Culvert DeslgnerlAnalyzer Report 
104 

d m  44bk - C U / V & + / O ~  
Comments: Design Flow came from Me HEC-1 Model for Unnamed Central. It is a prorated calculation adding 98% of UC29 to CP2223 

Analvsis Comwnent 

Storm Event Design Discharge 338.00 cfs 

Peak Discharge Memod: User-Spectfied - 
Des~gn Discharge 338.00 cfs Check Discharge 0.00 cfs 

Tallwafer pmpetiies: lrrwular Channel 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+08 0+64 0.040 
0+&1 0+80 0.028 
0+80 0+98 0.040 

Natural Channel Polnts 

Station Elevation 
(n) (R) 

O+G% 2.488.90 
0+48 2,486.02 

0+64 2,482.57 
0+80 2,482.30 
0+92 2,405.58 
0+96 2,485.63 

Tailwater conditions for Design Storm. 

Discharoe 338.00 cfs Actual Depth 1.73 it . 
velocity 9.38 ws 

Name Descrl~tlon Dischame HW Eiev. Veiocitv 

Culvert-1 3-48 inch Circular 64.96 cfs 2,487.42 R 6.52 Ws 
Weir Roadway 273.28 cfs 2,487.42 it NIA 
Total 338.23 cfs 2,487.42 R NIA 

Title: Carefree Fl-In Oelineatiw Pmleot Engineer: Rotmrt Lyons 
p:\162944\culv~dmasteAu%tau~.m CH2M Hill CulveRMaater v2.O (2.0061 
W129IC-l 04:01'59 PM O Haestad Methods. lnc. 37 Bmokeide Fbad Waterbuiy. CT W 0 8  USA +1-2&?-755-1566 Page 1 of 3 



Culvert DeslgnerlAnalyzer Report 
104 

Culvert Summary 

Cwnputed Headwater Elevation 
Inla C m l  HW EI~V. 

Outlet Control HW Elev. 
Headwater DeoWHeioM 

2.487.42 R Discharge 
2,487.18 R Tailwater Elevation 
2.487.42 A control Type 

0.53 

64.W ds  
2,484.03 A 

Entrance Control 

Grades 

upstream Invert 2.48580 n Downsheam hvm 2,484.50 n 
Length 45.00 R Constructed Slope 0.017TIB flm 

Hydraulic Pmflle 

Profile 
Slope Type 
%w Reglme 
verocrty Downstream 

52 oepih, Downstream 
Steep Nomlal Depth 

Supercritical Crnical Depth 
8.52 ftls Critical Slope 

Section 

Section Shape 
Section Material 
SemOn Size 
Number Sections 

Circular Mannings Coefficient 
CMP span 

48 inch Rise 
3 

Outlet Control Propemes 

Outlet Control HW Elev. 2,487.42 h Upstream Velocily Head 0.50 R 
Ke 0.50 Entrance Loss 0.25 i t  

Inlet Type Headwall Area Full 37.7 fP 
K 0.00780 HDS 5 Chart 2 
M 2.MNKH) HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

Mle: Carefree Floodplain Delineation project Enginm. Rohert Lyons 
p : \ 1 6 2 Q 4 4 ~ u n d a r y r y m  CH2M HHI CulverWaster v2.0 t2.W 
WZWW ~ : 0 1 : 6 s  PM O Haestad MeUwUs. lnc. 37 Brookside Road Waterbury. CT CS7W USA +1-2W-755-1666 P-2013 I 



Culvert DesignerlAnalyzer Report 
1 04 

Hydraulic Component(e): Roadway 

Discharge 273.28 cfs PJlowable HW Elevation 2.487.42 f l  
Roadway Width 
Low Point 
Dlesharge Coefficient (Cr) 

25.00 f l  Overtopping Coefficient 
2,465.66 f l  Headwater Elevation 

3.02 Submergence Factor (Kt) . . . 
Tailwater Elevation 2.484.03 f l  

TMe: Carefree Floodplain Delineation Pmjed Engineer: Robert Lyons 
p : \ l W \ C u h r e m n a a t e ~ . c v m  C H m  Hlll CulvertMaster v2.0 [2.005] 
CWm/M 04:01:59 PM O naestad Methods. lnc. 37 8rooLslde Road Watertxlry. CT 06708 USA +i-203-7551866 Page3013 



Windmill Wash - Culvert 104 
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Table 
Rating Table for Irregular Channel 

worksheet 104 ' Flow Element Irregular Cham 
Method Manning's Fon 
Soke For Channel Deolh 

Input Data 

Slop 010WO rn 

Optlons 

Current Roughness Methnved Lottefa Melhod 
Open Channel WeighUng lved L W s  Method 
Closed Channel Weightin( Horton's Method 

Pmjea Englnaer: Linda Johnson 
\Woenlxlpm~l62944\f lo~mes~~~retree.fm CHZM HIM FlowMaster v6.1 (81401 01/21/03 01:23:12 PM @ HaesLad Methads. lnc. 37 Bmkside Road Watertlury. CT 06708 USA (203) 755-1868 

Pagelof1 

Albtbute Mlnlmum Maximum Increment 

Discharge (ds) 0.00 3W.W 10.W 

1 

Discheme 
(cfs) 

0.00 
10.00 
20.00 
30.00 
40.00 

60.00 
70.00 

90.00 

l l0 .W 
120.00 
130.W 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.W 
230.W 
240.00 
250.00 
260.00 

290.00 
300.00 

~nfhu,+,& 

Water 
Surface 

UevaNon 
(R) 

2.485.70 
2.488.38 
2.486.49 
2,486.58 
2.486.65 

50.002.486.71 
2.486.76 
2,486.81 

80.002.486.85 
2.486.89 

100.002,488.93 
2,486.96 
2.487.00 
2,467.02 
2,487.05 
2.487.07 
2.487.09 
2,487.11 
2.487.14 
2,487.16 
2,487.18 
2,487.20 
2.487.21 
2,487.23 
2.487.25 
2,487.27 
2.467.29 

270.002.487.30 
280.002.487.32 

2.487.30 
2,487.35 

Velocity 
(Ws) 

0.00 
1.49 
1.74 
1.91 
2.02 
2.10 
2.18 
2.25 
2.32 
2.38 
2.41 
2.45 
2.49 
2.53 
2.59 
2.85 
2.71 
2.76 
2.82 
2.87 
2.91 
2.96 
3.00 
3.05 
3.09 
3.13 
3.17 
3.21 
3.24 
3.28 
3.31 

Flow 
Area 
(Rg 

0.0 
6.7 

11.5 
15.7 
19.8 
23.8 
27.5 
31.0 
34.5 
37.8 
41.5 
44.9 
48.3 
51.4 
54.0 
56.6 
59.1 
61.5 
63.9 
66.3 
68.7 
71.0 
73.2 
75.5 
77.7 
79.9 
82.1 
84.2 
86.4 
68.5 
90.5 

Wetted 
Perimeter 

(R) 

0.00 
32.19 
44.06 
52.27 
60.61 
68.13 
74.56 
80.22 
85.33 
90.00 
96.50 

101.55 
106.25 
110.23 
111.57 
112.87 
114.13 
115.35 
116.54 
117.70 
118.84 
H9.94 
121.02 
122.08 
123.11 
124.13 
125.12 
126.10 
127.06 
128.00 
128.93 

Top 
Width 

(11) 

0.00 
32.12 
43.98 
52.18 
60.51 
68.02 
74.43 
80.09 
85.19 
89.85 
96.35 

101.40 
108.09 
110.07 
111.41 
112.71 
113.97 
115.19 
116.38 
117.54 
118.87 
119.77 
120.85 
121.91 
122.94 
123.95 
124.95 
125.92 
126.88 
127.82 
126.75 



U c  /OD%,  6 
FuruRL S"-%-."*&N dl,,,; 12, ,&, r ruv  %.Am. .... .................... 

n a O D  RXDROGIUPH PAC- WEC-11 U.S. MWI CORPS OF .NGINEBR. 
JVU 1 9 9 8  

VERSION 4.1 
HYDROLOGIC .NGINEm.INO C E m m  . 

6 0 9  SECnm STRBEl' 
DAVIS, C A Z I K W I I  95616 

Rrm DATE 27HOVOZ TIIlB 08:54:26 ' 1 9 1 0  756-2104 ......................................... ....................................... 

X  X x x x x x x x n a ) :  X  
X  X X  X X  XX 
X  x x  X  X 

x m  X XllXX X  
X X X  X X  
X  X X  X  X X 
X  X X X Y X X U  U X X X  XXX 

THIS PROGRI* REPLICES hU PIMflM1S VERSIMlS OF HBC-I KNOWN L 9  RHCl 1m.N 731,  AECIW, HECIOB, M O  HEC1r.W. 

TBC MIINITIOWS OP VMIMLOZ -RTIW- AND -RTIOR- RIVE C W U U D  M THOSE US80 WITH TW6 1 9 7 3 - S n U  l w P W  S?RuCWlla. 
TIM WPINITIOW OP -WM- CU M-CARD IRS C W i W E B  WI1H L N I S I W S  OATLO 18 SUP 81. THIS I S  THE m ~ ~ d 7  VelVllOW 

OPIIONS: 0- C U T M  S W f f i B N C K  , SIN6Ld 6WTr W E  C U U U T I M I .  DSS:YRITB StkCZ IREWWCI, 
W S : m  TI=  SERIES AT DeSlMD ULCUUTlON I W W V I L  LOSS R I R : U I L W  AAD MPI IWILTIUIIOW 
KUIEIUTIC MAW: NW r I N I R  DI- -Rim 

LINE 

1 0 0  XUA IUULIJ IS  6-HOUR S T O m  
SCS TYPE I1 OI91RIBmIOll  

DEPTH-= RBWCT P C T M T  W E D  0+4 TlieLB Z.la OF F C W  W A I  
PC RECORDS m B  6-HOUR STONI UITH PAmBRN YO. OF 2 .51  
PReLIMINhlCY 

40  KH SUBBASlN 9, m R l U a 0  WMH CEHlRIL 
4 1  LM THC FOLLOWING P W T B R C  WE% PROVIDED mR THIS W I N  
42  NI L- 0.91 l(b- 0 .031  S-145.0 
4 3  8A , 0 4 7  
I 4  Uj .30  .36 5.0 .23 36.0 
I5 VC , 267  .416 
4 6  IU 0 5 1 6  30 65 77 84 .. 
47 m 100 

HEc-I I N r n  PAGE 7 

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





Stagecoach Pass (#116) 



Carefree Drainage Masfer Plan 
Dip Crossing Notes 

ID Number: * I /  LJ 
Source of Data: -I-040 

Location: S ~ - C O &  t ' a  

Material: 019 C t'CdC\- 
V 

Protection: 

Notes: P& 6-t. a o d ( 7 ( & ~ ,  O d l L I @ . h l ~ ?  do* 
o i a  Fi>/ Sd-uaecoah Pass V J c c s k  







I$ STREAM D ISTANCE I N  M I L E S  A B O V E  SCUTTSDALE ROAD CSCOTTSDALE ROAD = 1 0  M I L E S )  



Project ~ e s h ~ t i o n  

Worksheet 116 

Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

Innut Data 

Worksheet 
Worksheet for Irregular Channel 

Options 

Current Roughness Methc,ved Lottefs Method 

Open Channel Weighting wed Lottefs Method 
Closed Channel Welshtinr Horton's Method 

Results 

Mannings Coeffide~ 0.035 
Water Surface Elev 2,603.11 R 
Elevation Range )O.BO to 2,608.20 
Flow Area 218.0 R2 
Wetted Perimeter 159.40 R 
Top Width 159.30 R 
Actual Depth 2.51 R 
Critical Elevation 2,602.67 R 
Critical Slope 0.016638 R/R 
Velocity 5.23 fUs 
Velocity Head 0.43 R 
Specific Energy 2.603.54 R 
Froude Number 0.79 
Flow Type Subcritical 

Roughness Seaments 

Start End Mannlngs 
Station Station Coefficient 

O+OO 3+89 0.035 

Natural Channel Points 

Project Engineer: Linda Johnson 
\\Phoenlx\pmj\162944\nowma~ter\carefree.fm2 CHZM Hill FlowMaster v6.1 [el401 

I 
01121103 03:16:22 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CTO6700 USA (203) 755-1666 Page 1 of 1 I 



Table 
Rating Table for Irregular Channel 

Worksheet 116 
Flow Element Irregular Chan~ 
Method Manning's Fon 
Solve For Channel Depth 

Input Data 

Slope 010000 WR 

Options 

Current Roughness Methoved Lottefs Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Project Engineer: Linda Johnson I 
\\phoenix\pmj\l62944\flowmaster\catefree.fm2 CHZM Hill FiowMaster "6.1 I61401 
01/21/03 02:56:20 PM Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of2 I 

Discharge 
(ds) 

0.00 

20.00 

120.00 

180.00 

240.00 
260.00 
280.00 
300.00 
320.00 

340.00 

380.00 
400.00 
420.00 

440.00 
460.00 
480.00 

500.00 
520.00 
540.00 
560.00 
580.00 
600.00 

620.00 
640.00 
660.00 

Water 
Surface 

Elevation 
(R) 

2.600.60 
2,601.08 

40.002,601.25 
60.002.601.36 
80.002.601.46 
100.002,601.54 

2,601.62 
140.002,601.68 
160.002.601.74 

2.601.80 
200.002.601.85 
220.002.601.90 

2.601.95 
2.601.99 
2.602.03 
2,602.07 
2.602.11 

2,602.15 
360.002.602.18 

2.602:22 

2,602.25 
2,602.28 
2,602.31 
2,602.35 
2.602.38 

2.602.40 
2.602.43 
2,602.46 
2,602.49 

2,602.51 
2.602.54 
2,602.57 
2,602.59 
2,602.62 

Velocity 
(Ws) 

0.00 
1.80 
2.17 
2.41 

2.60 
2.76 

2.89 
3.00 
3.11 
3.20 
3.29 
3.37 
3.45 
3.52 
3.59 

3.66 
3.73 
3.79 
3.85 
3.90 

3.96 
4.01 
4.06 
4.11 

4.16 
4.21 
4.25 

4.29 
4.34 

4.38 
4.42 

4.45 
4.49 
4.53 

Flow 
Area 

0.0 
11.1 
18.4 

24.9 
30.8 
36.3 
41.6 
46.6 
51.5 

56.2 
W.8 
65.2 
69.6 
73.9 
78.0 
82.0 
85.9 
89.8 

93.6 
97.3 
101.0 
104.7 

108.3 
111.9 
115.4 

118.9 
122.3 
125.8 
129.2 
132.5 

135.9 
139.2 
142.5 
145.7 

Wetted 
Perimeter 

(fi) 

0.00 
40.32 
50.55 
58.05 
64.16 
69.41 

74.06 
78.26 
82.11 
85.67 
89.00 
92.13 
95.09 
97.90 
10023 

102.40 
104.48 
106.49 
108.43 
110.31 

112.14 
113.91 
115.64 
117.32 

118.96 
120.57 
122.13 
123.66 

125.16 
126.62 
128.06 

129.47 
130.85 
132.21 

Top 
Width 

(fi) 

0.00 
40.30 
50.52 
58.02 

64.13 
69.38 
74.02 
78.22 
82.06 

85.62 
88.95 
92.08 
95.04 
97.85 
100.18 
102.34 
104.42 
106.43 

108.37 
110.25 
112.07 
113.85 
115.57 

117.25 
118.89 

120.49 
122.06 
123.58 
125.08 
126.55 

127.98 
129.39 
130.77 
132.13 



Table 
Rating Table for Irregular Channel 

Prolea Eng~neer. Linda Johnson 
\\phoenix\pmf\l62944\flowmaster\carefree fm2 CHZM Hill FlowMastsr u6.1 161401 
01/21/03 02 56 20 PM 0 Haastad Methods, lnc 37 Brookslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 

%-W %SJ 

Discharg d t e r  
(ds) Surface 

Elevation 
fflI 

Welted 
Perimeter 

(fl) 

Top 
Wldth 

(fl) 

Velocity 
(fts) 

Flow 
Area 
(flZ) 





u S. u w ~  CORPS OF ENGINEERS . 
HTDROKGIC ENGINEERIN6 CENTER ' 

609 SBCONO STREET 
DhVIS, U L l m R N l A  95616 

19161 756-1104 ... "....t+rr.............,.....*I..... 

X X X X X M  XU(X X X U X X  X 
X X X  X X 
X X X  X X X 
X X X U U X X X  XMW XXX 

TWIS PROjlUn RZPmCES U L  PREVIOUS YEWIONS Of BEC-1 KNWN AS HEC1 IJW 731. HECIGS, HECIDB, IWD HEClRY 

THE DEFINITrOWS OF VARIaBlas -RTIUP- AND -RTIMI- M V E  CHILIOBD IRW THOSE USED WITH THE 1973-SThB INPUT S T R O C T m  
THE OEFIWITION 01 -IWKX- OW R I I - W  WAS CBUlOBD WITH REVISIONS DRTBD 28 SEP 81. THIS IS THB FORTEAN77 VERSION 
NEW OPTIONJ: M R U U (  OUTlLOl SUBllUlGENCK , JINGLE EVWT W U G E  -UL&TIOW, DSS:WRITE STAGE FREQUENCY, 
D S S : W  TIWE SEPISS hT DESXIRM CIICOLITION INTERVW. M S S  RATE.GREEN M D  MIPT INFILTRITIOW 
nInmTIc warn: NEW FINITE D O I T F B ~ C E  A Y ; ~ T T H H  

REC-I INPUT PIGE 1 

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

1 ID Project 10: 01131.12 - Major Bflqin: NS - Return Period: 100 Pears 
2 ID 
3 ID AORTH SCOTTSDXbE 100-YE W D P I A I N  OELINUTION STUDY 
4 ID HLY 2002 

7,. ." 
6 ID FILE IUWE. NS.DkT 
7 ID TlllS MDEL REPWEWTS THE FUTURE LAND USE CONDITIONS OF THE UITERSHEDS. 
8 ID THE TOTAL DMIIJAGE ARS& FOR THE WlTIRE STUDY IS 11.2 SQUIRE MILES. 
9 ID 

10  ID 100-TEAR, 6-HOUR FREQUENCY 
11 ID 
12 ID WeTHOOUKGY. 
13 ID TBE O I  CORPS OF ENGINEERS ELWD HlaDLMjP MODEL HEC-1, DaTED JUNE 1998, 
14 ID VER910H 4.1 

ID HVLTIPLE STORMS 
ID CWU( "HIT BIDllOGEAPH 
ID GREW WPT M S S  WTHM) 
ID N O W  QEPTB W I N  AND REICH ROlPIIRG NETHDO 
10 
ID LUlD USES PER CITY OF SCDTTSMLE PROVIDED 615 
,n -- 
ID PROJECT HASH65 INCLUDE. STffiE COWH P U S  ISCPI 
ID UPPER BOULDERS M S H  IUBI 
ID FW 6C IFMI 
ID FAN 6A N O W  IPhlN) 
ID FW M SOULTH IF6AS1 
ID FAN 6L (F6X1 
ID UPPER ?$AN 5 IUF51 
10 
ID PRWECI SUB-BASINS DESlONLTEO AS am-BASIN N W  IIBREVIITICM EILLOUeI! BY BASIN 
ID W ~ E R .  1.e. STAGE COMB PASS SOB-BWIN 14 IS ILEBIGNP.TED AS SCP-14. 
7 0  .- 
ID PROJECT CC+CSMPAflOH POINT5 DESIGNATCD IS C FOLLOMD 81 S U B - W I N  WK3 W 3  
ID CONCWTRATIOW WIKI NUWBER CMICENTSATION POINT Y W E R  16 C H W D O I  81 7 ° C  SUB 
10 U S I N  THE CCUECMPATIOW POINT IS UXATFO IN. 1.6. COWCSHTRIT1ON POIKI IN 
ID SUB-BASIS 0 6  OF UPPER BOULDERS HASW 15 DISlCYATED AS CUBOb. 
,n -- 
ID PRWECT ROUTES UIE OESIGlVLTBD AS R NlLLOWEO BY SUB-BASIN KU(B hkm ROUTE 
ID N W E R .  ROUTE W E R  IS CHOOSW BY THE SOB-B151N IN WRlCR ?RE ROUTE BEGINS. 
ID 16 A R W E  FRDH SUB-BASIN 4 IN FAN 6C IS OESIUIITED AS RF6C4. 
10 
1D 
ID 
ID 
IT 1 2000 
ID 5 2 
IN 15 
JD 3.50 0.01 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0 . 9  0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD 3.477 0.50 
J D  3.412 2.80 
PC 0.000 0.009 O . G l 6  0.025 0.034 0.042 0.051 0,059 0.067 0.076 
PC 0.087 0.100 0 .120  0.163 0.25Z 0.451 0.694 0.837 0.900 0.938 

HEC-I INPUT PAGE 2 



STATION CSCPOB 





~- 

10522 313. 
10513 314.  
10511 315. 
lo515 316 .  
10516 317. 
loin ns. 
10518 319. 
10519 320. 
10520 321. 
10521 322. 
10522 3 2 3 .  



Lazy Burro Road at Terrace Estates Circle (#132) 



Carefree Drainage Master Plan 
Crossing Notes 

ID Number: *132 
~COcPQlato De\iMm of ad" ~ ~ I J s  J C\A.IIQUJ~ 

Source of Data: daLS , Jaw wo \ 2 n s i v y  [an"c~ed'  

Location: 

Material: 2 - 20' % 'f ' PC& ( 3 ; ~  &OSSim 
u 

Protection: 

Notes: -at eh*@ ; a  qa)cd ~~,..huh;& & \  no 
W ~ Y  access u d I 









Culvert DesignerlAnalyzer Report 
132 

cornmenis. TW Elevation Taken off of the Floodplain Deiineatlon Study of Andora Hills B Gailoway Washes at RS 2.654 

Anaivsis Cornwnent 

Storm Event Design Discharge 2,449.00 cfs 

Peak Dascharge Method User-Specified 

Deslgn D~scharge 2.449 00 cfs Check D lscha~e  0 00 cfs 

Tailwater Conditions: Constant Taiiwater ~ ~~ 

Taiiwater Elevation 2.280.80 R 

Name Description Discharge HW Elev. Velocity 

Culvert-1 2-10 x 4  fl Box 557.44 cfs 2.282.1 1 fl 6.97 ftls 
Weir Roadway 1.892.11 cfs 2,282.11 R N/A 
Total 2,449.55 cfs 2.282.11 R NIA 

Project Engmeer: Rohert Lyons 
... \pmj\l62944kulvertmaster\overtopplng.c~n CH2M Hill CulvertMsster "2.0 12.0051 
11H9102 08:59:33 AM Q Haestad Methods. lnc. 37 Bmokside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 3 



Culvert DesignerlAnalyzer Report 
132 

hu/ ,%..&*m RM AT T w  65- GnL-e 
Component.Culvert-1 

Culvert Summaly 

Computed Headwater Elev; 2.282.11 fl Discharge 557.44 cfs 

Inlet Control HW Elev. 2,26080 fl Tailwater Elevation 2,280.80 fl 
Outlet Control HW Elev. 2.282.11 fl Control Type Outlet Control 

Headwater DepthlHeight 2.07 

Grades 

Upstream Invert 2,273.82 fl Downstream Invert 2,273.55 fl 
Length 78.00 fl Constructed Slope 0.003462 fvn 

Hydraulic Profile 

Profile PressureProfile Depth, Downstream 7.25 fl 
Slope Type N/A Normal Depth 2.80 R 
Flow Regime N/A Critical Depth 2.89 fl 
VeiiMly Downstream 6.97 Rls Critical Slope 0.003176 WR 

Section 

Section Shape Box Mannings Coefficient 0.013 
Seclion Material Concrete Span 10.00 n 
Section Size 1 0 x 4 R  Rise 4.00 X 
Number Sedlons 2 

OuUet Control Properties 

Outlet Control HW Elev 2,262.1 1 fl Upstream Veloclly Head 075 fl 
Ke 0 50 Entrance Loss 038  fl 

lnlet Control Properties 

Inlet Control HW Elev. 2.280.80 R Flow Control Unsubmerged 
1 M ~ i s :  10 - 45" skewed headwall Area Full 80.0 f12 
K 0.49800 HDS 5 Chart 11 
M 0.66700 HDS 5 Scale 4 
c 0.03270 Equation Form 2 
Y 0.75000 

Prolea Engineer. Robert Lyons 
... \pm)\l62944\culverlmaster\overtopp1ng.~m CHZM Hill CulveriMaster v? 0 p 0051 
11/19/02 08 59 33 AM O Haestad Methods, lnc 37 Brwkside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 2 of 3 



Culvert DesignerlAnalyzer Report 
132 - - 

L a y ,  L T ~ i o  Esmm Clnece 
Component. e!r 

Hydraulic Corn~onent(s): Roadvvay 

Discharge 1,892.11 cfs Allowable HW Elevation 2,282.11 ft 

Roadway Width 35.00 fl Overtopping Coefficient ' 3.03 US 
LOW Point 2,278.80 fl Headwater Elevation 2.282.1 1 fl 
Discharge Coefficient (Cr) 3.03 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2.280.80 fl 

Sta (ft) Elev. (R) 

19.00 2.284.00 
26.00 2,283.70 
52.00 2.282.00 
64.00 2.281.50 
75.00 2,279.00 
104.00 2.278.80 
151.00 2,279.20 
171 .OO 2,280.00 
216.00 2.281.20 
283.00 2.285.20 

Project Engineer Robert Lyons 
. ..\pmj\162944\culvertmaster\overtopping.cvm CH2M Hill CulvertMaster "2.0 [2.005] 
11/19/02 08:59:33 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbuly. CT 06708 USA +1-203-755-7666 Page 3 of 3 



Worksheet 
Worksheet for Irregular Channel - 

LAW h LQ &- %L@.f2ic E s m t s  &- 
~ r o j e d  Descnptlon 

Worksheet 132 
Flow Element Irregular Cham 

Method Manning's Forr 

Soive For Channel Depth 

InDut Data 

Slope 010000 WR 
Dischargj ,892.1 I cfs 

Opt~ons 

Current Roughness Melhc>ved Lonets Method 
Open Channel Wetght~ng wed Lonets MeIhod 
Closed Channel Weohltn, Horton's Method 

Results 

Mannings Coefficie~ 0.025 
Water Sunface Elev 2.281.18 fl 
Elevation Range 78.80 to 2.285.20 
Flow Area 236.9 f12 
Wetted Perimeter 150.17 f l  
Top Width 149.89 ft 
Actual Depth 2.38 ft 
Critical Elevation 2,281.32 ft 
Critical S l o p  0.007812 fWt 
Velocity 7.99 Ws 
Velwity Head 0.99 fl 
Specific Energy 2,282.17 fl 
Froude Number 1.12 
Flow Type Supercritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

0+19 0+75 0.040 
0+75 2+83 0.025 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

Pmject Engineer: Linda Johnson 
\\phoenix\pmj\162944\flowmaster\careIree.fm2 CH2M Hill FlowMasler v6.1 [el401 ' 
11/19/02 09:16:04 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 00708 USA (203) 755.1866 p a p  I O ~ I  1 



Table 
Rating Table for Irregular Channel 

Lazy h~ &+m AT T R Y U Q ~  Esrnws C I I L ~  
Project descnptton 

Worksheet 132 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

Innut Data 
? -  - - 

Slope 010000 fVft 

Options 

Current Roughness Methcwed Lotteh Method 
Open Channel Webght~ng ~ved Lottets Method 
Closed Channel Wetghtln! Horton's Method 

\\phoen~x\pmj\162944\flowrnastencarehee fm2 CH2M Hall 
11/19/02 W 16 28Ahl Q Haestad Methods. Inc 37 Brookstde Road Waterbury. CT 06708 USA 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.000.00 10.00 

Project Engineer: Linda Johnson 
FlowMaster v8.1 I61401 

(203) 755-1666 Page 1 of 5 

, f l p & 5 1 5 L ( t  

Discharge 
(cfs) 

0.00 
10.00 

40.00 
50.00 

80.00 
90.00 

130.00 

150.00 
180.00 
170.00 

190.00 

240.00 

260.00 

280.00 

Water 
Sutface 

Elevation 
(A) 

2.278.80 
2.279.03 

20.002.279.10 
30,002,279.15 

2,279.20 
2.279.23 

60.002,279.26 
70.002.279.29 

2.279.32 

2.279.35 
100.002.279.37 

110.002,279.40 
120.002.279.42 

2.279.44 
140.002.279.47 

2,279.49 
2,279.51 
2,279.53 

180.002.279.55 
2,27957 

200.002.279.59 
210.002,279.60 

220.002,279.62 
230.W2.279.64 

2,279.66 
250.002.279.68 

2.279.69 
270.002,279.71 

2.279.72 
290.002.279.74 

300.002.27976 
310.002.279.77 
320.002.279.79 
330.002,279.80 

Velocity 
(ftk) 

0.00 
1.46 

1.82 
2.06 
2.24 
2.43 
2.60 
2.75 
2.89 

3.01 
3.13 
3.24 
3.34 
3.43 
3.53 
3.61 
3.69 
3.77 

3.85 
3.92 

3.99 
4.06 
4.12 
4.19 
4.25 

4.31 
4.37 
4.42 
4.48 

4.53 
4.58 
4.63 
4.68 
4.73 

Flow 
Area 
(3 

0.0 
6.8 
11.0 
14.6 
17.9 
20.6 

23.1 
25.5 
27.7 
29.9 
32.0 
34.0 
35.9 
37.9 
39.7 

41.5 
43.3 
45.1 
46.8 
48.4 

50.1 
51.7 
53.3 
54.9 

56.5 
58.0 
59.6 

61.1 
62.6 
64.0 
65.5 

66.9 
68.4 
69.8 

Wetted 
Perimeter 

(fi) 

0.00 
56.09 
64.49 
70.96 

76.40 
77.82 
78.77 
79.85 
80.49 

81.28 
82.03 
82.75 

83.45 
84.12 
84.77 
85.40 
88.02 
86.61 

87.20 
87.76 
88.32 

88.86 
89.40 
89.92 
90.43 

90.94 
91.43 
91.92 
92.40 
92.87 

93.33 
93.79 
94.24 
94.68 

Top 
Width 

(ft) 

0.00 
56.09 

64.47 
70.94 
76.37 
77.79 
78.74 
79.62 
80.44 

81.23 
81.98 
82.70 
83.39 
84.06 
84.71 

85.34 
85.95 
86.55 
87.12 
87.69 

88.24 
88.79 
89.32 
89.84 
90.35 

90.85 
91.34 
91.83 

92.30 
92.77 
93.23 
93.69 
94.14 

94.58 



\\phoenir\proj\l62944\flowmaster\carefree.fm2 CHZM Hlll 
1111 9102 09:16:28 AM Q Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Table 
Rating Table for Irregular Channel 

Pmlecl Engineer: Llnda Johnson 
FtowMaster v6 1 161401 

(203) 7551666 Page 2 of 5 

510.00 
520.00 
530.00 
540.00 
550.00 
560.00 

570.00 
580.00 
590.00 
600.00 
610.00 
620.00 
630.00 
840.00 
650.00 
660.00 
670.00 

680.00 
690.00 
700.00 
710.00 
720.00 

730.00 
740.00 
750.00 
760.00 
770.00 

780.00 
790.00 
800.00 

810.00 
820.00 
830.00 
640.00 

860.00 
870.00 

2,280.03 

2.280.04 
2,280.05 
2.280.06 
2.280.08 
2.280.09 
2.280.10 

2,280.11 
2.280.12 

2280.14 
2.280.15 
2.280.16 
2,280.17 
2.280.18 
2,280.19 
2,280.20 
2,280.21 

2,280.23 
2,280.24 
2,280.25 
2,280.26 
2.280.27 

2.280.28 
2,280.29 
2,280.30 
2.280.31 
2.280.32 

2.280.33 
2.280.34 
2.280.35 
2.280.36 

2.280.37 
2,280.38 
2,280.39 

850.002,280.40 
2.280.41 
2,280.42 

5.55 
5.58 
5.61 
5.64 
5.67 

5.70 
5.73 
5.76 
5.79 
5.82 
5.85 

5.87 
5.90 
5.93 
5.95 
5.98 
6.00 
6.03 

6.05 
6.08 
6.10 

6.13 
6.15 
6.18 

6.20 
6.22 
6.25 
6.27 

6.29 
6.31 
6.34 
6.36 

6.38 
6.40 

6.42 
6.44 
6.46 

91.9 

93.2 
94.4 
95.7 
96.9 
98.2 

99.4 
100.7 
101.9 
103.1 
104.4 
105.6 
106.6 
106.0 
109.2 
110.4 
111.6 

112.8 
114.0 
115.1 

116.3 
117.5 

118.7 
119.8 
121.0 
122.1 

123.3 
124.4 
125.6 

126.7 
127.9 
129.0 
130.1 

131.2 
132.4 
133.5 
134.6 

101.69 

102.21 
102.74 
103.25 
103.76 
104.27 
104.77 

105.26 
105.76 
106.24 
106.73 
107.20 
107.68 
108.15 
108.62 
109.08 
109.54 

110.00 
110.45 
110.90 
111.34 
111.78 

112.22 
112.66 
113.09 
113.52 
113.95 

114.37 
114.79 
115.21 

115.62 
116.03 
116.44 
116.85 
117.25 

117.65 
118.05 

101.55 

102.08 
102.60 
103.11 
103.62 
104.13 
104.62 

105.12 
105.61 
106.10 
106.58 
107.05 
107.53 
108.00 
108.46 
108.92 
109.38 

109.84 
110.29 
110.74 
111.18 
111.62 

112.06 
112.49 
112.92 
113.35 
113.78 

114.20 
114.62 
115.03 
115.45 

115.86 
116.26 
116.67 
117.07 
117.47 

117.87 



\\phoen1x\profll62944!flourmaster\caref~e~ fm2 CHZM Hill 
11119102 09 1G 28AM 0 Haestad Methods. lnc 37 Brooksldo Road Waterbury. CT 06708 USA 

Table 
Rating Table for Irregular Channel 

s G r u  

Project Englneer Lmda Johnson 
Flowblaster v6 1 (61401 

(203) 755-1 666 Page 3 of 5 

1,000.00 
1,010.00 
1.020.00 
1.030.00 
1.040.00 
1,050.00 
1.060.00 

1.080.00 
1.090.00 
1.100.00 
1,110.00 
1.120.00 
1.130.00 

1,150.00 
1.160.00 

1.170.00 
1.180.00 
1.190.00 
1.200.00 
1.210.00 

1.220.00 
1.230.00 
1,240.00 
1,250.00 
1,260.00 
1.270.00 

1.280.00 
1.290.00 

1.310.00 

1.330.002.280.80 
1,340.00 

1.350.002.280.82 
1.360.00 
1.370.00 
1,380.002,280.84 
1,390.002.280.85 
1.400.00 
1.410.00 

2,280.54 
2,280.54 
2.280.55 
2.280.56 
2.280.57 
2,280.58 

2,280.59 
1.070.002.280.60 

2,280.60 
2,280.61 
2,280.62 
2.280.63 
2.280.64 
2.280.65 

1.140.002.280.65 

2,280.66 
2,280.67 
2,280.68 
2.280.69 
2.280.69 
2.280.70 
2,280.71 

2,280.72 
2.280.73 
2.280.73 
2.280.74 
2.280.75 

2,280:76 
2.280.76 
2,280.77 

1.300.002.280.78 
2.280.79 

1.320.002.280.79 

2.280.81 

2,280.82 
2.280.83 

2.280.85 
2.280.86 

6.72 
6.74 
6.76 
6.77 
6.79 
6.81 

6.63 
6.85 
6.86 
6.88 
6.90 
6.91 

fi.93 
6.95 
6.97 
6.98 
7.00 
7.02 
7.03 
7.05 
7.06 

7.08 
7.10 
7.11 
7.13 
7.14 
7.16 

7.17 
7.19 
7.20 
7.22 

7.23 
7.25 
7.26 

7.28 
7.29 
7.31 
7.32 

7.34 
7.35 
7.37 
7.38 

148.8 

149.9 
151.0 

152.1 
153.1 

154.2 
155.3 
156.3 
157.4 
158.4 
159.5 

160.5 
161.6 
162.6 
163.7 
164.7 
165.7 

166.8 
167.8 
168.8 
169.9 
170.9 
171.9 
173.0 
174.0 

175.0 
176.0 

177.0 

178.0 
179.1 

180.1 
181.1 
182.1 

183.1 
184.1 
185.1 
188.1 
187.1 

188.1 
189.1 
190.1 
191.0 

123.02 

123.39 
123.76 
124.12 
124.48 
124.84 
125.20 
125.56 
125.91 
126.26 
126.61 

126.96 
127.31 
127.65 
128.00 
128.34 

128.68 
129.02 
129.35 
129.69 
130.02 
130.36 
130.69 
131.02 

131.34 
131.67 
131.99 
132.32 

132.64 
132.96 
133.28 
133.60 
133.91 

134.23 
134.54 
134.86 
135.17 

135.48 
135.79 
136.09 
136.40 

136.70 

122.83 
123.19 
123.56 
123.92 
124.26 
124.64 
125.00 

125.35 
125.70 
126.05 
126.40 
126.75 
127.10 
127.44 
127.78 

128.12 
128.46 
128.80 
129.14 
129.47 
129.80 
130.14 

130.47 
130.79 
131.12 
131.45 
131.77 

132.09 
132.41 
132.73 
133.05 

133.37 
133.68 
134.00 
134.31 

134.62 
134.93 
135.24 
135.55 

135.86 
136.16 
136.46 
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VERSION 4 1 
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I D  
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I D  
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• Wild Flower Road (#140) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 

Source of Data: TOQD 
I 

Location: Lv l f i  FLOW* P 0 A h  

Material: Dl'0 cv-dS\-?/ 
V 

Protection: 



Worksheet 
Worksheet for Irregular Channel 

W I ~  Fw~JL &RP 

Project Description 

Worksheet Number 140 

Flow Element Irregular Chanl 
Method Manning's Forr 
Solve For Channel Depth 

Inout Data 

Slope 025000 Wit 
Discharg, 912.00 cfs 

Options 

Current Roughness Methc)ved LolleZs Method 
Open Channel Weighting )ved LotleCs Method 
Closed Channel Webhtinl Horton's Melhod 

Results 

Mannings Coefficlel 0.032 
Water Surface Elev 2.639.82 fl 
Elevation Range i8.00 to 2.644.00 
Flow Area 132.4 fl' 
Welled Perimeter 145.57 fl 
Top Width 145.52 fl 
Actual Depth 1.82 fl 
Critical Elevation 2.640.00 fl 
Critical Slope 0.014916 Wfl 

Velocity 6.89 Ws 
Velocity Head 0.74 fl 
Specfic Energy 2.640.56 fl 
Fmude Number 1.27 

Flow Type Supercritical 

Roughness Seuments 

Start End Mannlngs 
Station Station Coefficient 

O+OO 2+90 0 032 

Natural Channel Points 

Proleu Engineer Robert Lyons 
\\phoenlx\proj\l62944\flowmaster\dipaoss1nge.fm2 CH2M Hill FlowMaster vB.1 [6140] 
11127102 $0 06 21 AM 0 Haestad Methods. lnc. 37 Bmkslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

U I L ~  r- 
Project Description 

Worksheet Number 140 
Flow Element Irregular Cham 
Method Manning's Forr 
Solve For Channel D e ~ t h  

Inout Data 

Slope 025000 Wft 

Options 

Current Roughness Methclved Lotteh Method 
Open Channel Welghtlng wed Lotteh Method 

Closed Channel Weiahtin~ Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 1,000.00 5.00 

Projsa Engineer: Robert Lyons 
\\phoenix\proj\l62944\flowmaster\dipcmsslngs.h2 CH2M Hlll FlowMsster v6.l (61401 
11127102 10:06:34 AM O Haestad Methods, lnC. 37 Brookside Road Waterbury. CT 06708 USA (M3) 755-1666 Page 1 of 5 

Discharge 
(cfs) 

0.00 2.638.00 0.00 
5.00 2.638.26 1.87 
10.00 2.638.33 2.23 
15.00 2.638.39 2.47 

20.00 2,638.43 2.65 
25.00 2.638.47 2.80 
30.00 2.638.51 2.93 
35.00 2,638.54 3.05 
40.00 2.638.56 3.15 
45.00 2.638.59 3.25 
50.00 2.638.61 3.33 
55.00 2,638.63 3.41 
60.00 2,638.66 3.49 

65.00 2.638.68 3.56 
70.00 2.638.69 3.63 

75.00 2,638.71 3.69 
80.00 2,638.73 3.75 
85.00 2.638.75 3.81 
90.00 2,638.76 3.86 

95.00 2.638:78 3.91 
100.00 2.638.79 3.97 
105.00 2.638.81 4.01 
110.00 2,638.82 4.06 

115.00 2,638.84 4.11 
120.00 2,638.85 4.15 
125.00 2.638.86 4.19 
130.00 2.638.88 4.23 

Water 
Surface 

Elevation 
(ft) 

Velocity 
(Ws) 



Table 
Rating Table for Irregular Channel 

l i c I I ~ 3  E W C L  JLLM3 

Velocity Flow Wetted Top 
.s, 1 Am& k;,"j Vd;? I 

\\phoenix~r~\l62944UI0~rnaster\dipcm~~ing fm2 CHZM Hill 
11/27/02 10:06:34 AM @ Haestad Methods. 1°C. 37 Bmokside Road Waterbury. CT 06708 USA 

Project Englneer: Robert Lyons 
FlowMaster @.I  [614o] 

(203) 755-1666 Page 2 of 5 



Table 
Rating Table for Irregular Channel 

Elevation 

Pmjed Engineer: Robert Lyons 
\\phoenix\pmj\162944\flowrnaster\dip~sing~.fm2 CHZM Hill FlowMaster v6.l [6140] 
11/27/02 10:06:34 AM @ Haestad Methods. InC. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 
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\\phoenix\pm)\l62944\flowrnasteMlpcmssings.h2 CH2M Hill 
11127102 10.06 34 AM C3 Haestad Methods. Inc. 37 Bmoks$de Road Waterbur/. CT 06708 USA 

Table 

Project Engineer: Robert Lyons 
FlowMaster "6.1 161401 

(203) 755-1666 Page 4 of 5 

Discharge 
(6s) 

710.00 
715.00 
720.00 
725.00 

730.00 
735.00 
740.00 
745.00 
750.00 
755.00 
760.00 
765.00 
770.00 
775.00 
780.00 
785.00 
790.00 

795.00 
800.00 
805.00 
810.00 
815.00 
820.00 

825.00 
830.00 
835.00 
840.00 
846.00 

850.M) 
855.00 
860.00 
865.00 
870.00 
875.00 
880.00 
885.00 

890.00 
895.00 
9MJ.00 

905.00 
910.00 
915.00 
920.00 

925.00 
930.00 
935.00 

940.00 
945.00 
950.00 

955.00 
960.00 

965.00 
970.00 
975.00 

Table for Irregular Channel 

Water 
Surfaca 

Elevation 
(a) 

2.639.66 

2,639.66 
2.639.66 
2.639.67 
2,639.67 
2.639.68 
2,639.68 
2,639.69 

2.639.69 
2,639.69 
2.639.70 
2.639.70 
2.639.71 
2.639.71 
2,639.72 
2,639.72 
2.639.72 
2.639.73 
2.639.73 
2.639.74 
2,639.74 
2,639.74 
2,639.75 

2.639.75 
2.639.76 
2.639.76 
2.639.76 
2.639.77 
2.639.77 

2.639.78 
2,639.78 
2,639.78 
2.639.79 
2.639.79 
2.639.79 
2.639.80 
2,639.80 
2,639.81 

2,639.81 
2,639.81 
2.639.82 
2,639.82 

2.639.82 
2.839.83 

2.639.83 

2.639.84 
2,639.84 
2.639.84 

2.639.85 
2.639.85 
2,639.85 
2,639.86 

2.639.86 
2.639.87 

Wetted 
Perimeter 

(fi) 

132.52 
132.87 

733.22 
133.57 
133.91 
134.26 
134.60 
134.94 
135.28 

135.61 
135.95 
136.29 

136.62 
136.95 
137.28 
137.61 
137.94 
138.27 
138.59 
138.91 
139.24 

139.56 
139.88 
140.20 
140.52 
140.83 
141.15 
141.46 

141.78 
142.09 
142.40 
142.71 
143.02 
143.33 
143.63 
143.94 
144.24 

144.55 
144.85 

145.15 
145.45 
145.75 
146.05 

146.35 
146.64 
146.94 
147.23 
147.52 

147.82 
148.11 
148.40 

148.69 
148.98 
149.26 

Rating 

Top 
Width 
(fl) 

132.48 
132.83 
133.18 

133.52 
133.87 
134.21 
134.55 
134.89 
135.23 
135.57 
135.91 
136.24 

136.57 
136.90 
137.24 
137.56 
137.89 

138.22 
138.54 
138.87 
139.19 
139.51 
139.83 

140.15 
140.47 
140.79 
141.10 
141.42 
141.73 
142.04 
142.35 
142.66 
142.97 
143.28 

143.59 
143.89 
144.20 
144.50 

144.80 
145.10 
145.40 

145.70 
146.00 
146.30 
146.59 

146.89 
147.18 
147.47 
147.77 

148.06 
148.35 
148.64 

148.93 
149.21 

Velocity 
(Ws) 

6.47 
6.48 

6.50 
6.51 
6.52 
6.53 
6.54 

6.55 
6.56 
6.57 
6.58 
6.59 
6.61 
6.62 
6.63 
6.64 
6.65 
6.66 
6.67 
6.68 

6.69 
6.70 

6.71 
6.72 
6.73 
6.74 
6.75 
6.76 

6.77 
6.78 
6.79 
6.80 
6.81 
6.82 
6.83 
6.84 

6.85 
6.86 
6.87 
6.88 

6.89 
6.90 
6.91 
6.92 

6.92 
6.93 
6.94 

6.95 
6.96 
6.97 
6.98 
6.99 

7.00 
7.01 

Flow 
Area 
(f?) 

109.7 
110.3 
110.9 
111.4 

112.0 
112.6 

113.2 
113.7 
114.3 
114.9 
115.4 
116.0 
116.6 
117.1 
117.7 
118.3 

118.8 
119.4 

120.0 
120.5 
121.1 
121.6 
122.2 

122.8 
123.3 
123.9 
124.4 
125.0 
125.5 
126.1 
126.7 
127.2 
127.8 

128.3 
128.9 
129.4 
130.0 
130.5 

131.0 
131.6 
132.1 
132.7 

133.2 
133.8 
134.3 

134.8 
135.4 
135.9 
136.5 

137.0 
137.5 
138.1 
138.6 

139.2 



Rating Table for Irregular Channel 
WILD Fwen &w 

Pmien Ensineer. Robart Lyons 
\\phcenIx\proj\l 62944\flowmaster\dipcrossingsSfm2 CMZM Mill FlowMaster ~ 3 . 1  [6140] 
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Discharge 
(cfs) 

980.00 
985.00 
990.133 
995.00 

1.000.00 

Flow 
Area 

139.7 
140.2 
140.8 
141.3 
141.8 

Water 
Surface 

Elevation 
(fl) 

2.639.87 
2.639.87 
2.639.88 
2.639.88 
2.639.88 

Velocity 
(ftls) 

7.02 
7.02 
7.03 
7.04 
7.05 

Wetted 
Perimeter 

(fl) 

149.55 
149.84 
15012 
150.40 
150.69 

Top 
Width 

(fi) 

149.50 
149.79 
150.07 
150.35 
150.64 



Table 
Rating Table for Irregular Channel 

Worksheet 159 
Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Channel De~th  

Innut Data 

Slope 022600 fvn 

Current Roughness Methclved Lottefs Memod 
Open Channel Weighting wed Lollefs Memod 
Closed Channel WeigMin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 600.00 10.00 

Velocity 
I_/ I bischarsje 

(ds) 

0.00 
10.00 

20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 
100.00 
110.00 
120.00 

130.00 
140.00 

150.00 
160.00 
170.00 
180.00 

190.00 
200.00 

210.00 
220.00 
no.oo 
240.00 

250.00 
260.00 
270.00 

280.00 
290.00 
300.00 

310.00 
320.00 
330.00 

Flow Welled Top 
Area Perimeter Width 
(*) (n) (n) 

0.0 0.00 0.00 
4.7 24.45 24.44 
7.7 29.67 29.66 
10.3 33.03 33.01 
12.5 35.07 35.04 
14.6 36.87 36.84 
16.5 38.49 36.46 
18.4 39.96 39.95 
20.2 41.37 41.33 
22.0 42.66 42.62 
23.7 43.89 43.84 
25.3 45.05 45.00 
26.9 46.15 46.10 
28.5 4721 47.16 
30.1 48.22 48.17 
31.6 49.19 49.14 
33.1 50.13 50.07 
34.5 51.04 50.98 
36.0 51.92 51.86 
37.4 52.77 52.70 
38.8 53.59 53.53 
40.2 54.40 54.33 
41.6 55.18 55.11 
43.0 55.94 55.87 
44.3 56.69 56.62 
45.6 57.41 57.34 
47.0 58.12 58.05 
48.3 58.82 56.74 
49.6 59.50 59.42 
50.8 60.17 60.09 
52.1 60.82 60.74 
53.4 61.46 61.38 

Water 
Surface 

Elevation 
(ff) 

2,616.10 
2.616.44 
2,616.55 
2.616.63 

2.616.69 
2,616.75 
2.616.60 
2.616.85 
2,616.90 
2.616.94 
2,616.98 
2,617.01 
2,617.05 

2,617.06 
2,617.12 

2.617.15 
2.617.18 

2.617.21 
2.617.24 
2,617:26 
2.617.29 

2,617.32 
2.617.34 
2,617.36 

2,617.39 
2,617.41 
2.617.43 

2.617.46 
2.617.48 
2.617.50 
2.617.52 
2.617.54 

2.617.56 
2.617.58 

Project Engineer: Linda Johnsc 
\\phoenixtproj\l 62944\flowmaster\carefreeefm2 CHZM Hill FlowMaster "6.1 [614 
01121103 04:46:19 PM B Haestad Methods, lw. 37 Brookside Road Waterbury. CT 06708 USA (203) 755.1666 Page 1 of 



Table 
Rating Table for Irregular Channel 

Tw,L\ qw-i T*, L 

Elevation 

Flow 
Area 
(W 
- 

57.1 
56.3 
59.4 
60.8 
61.7 
62.S 
64.C 
65.1 
66.3 
67.4 
68.5 
69.8 
70.7 
71.8 
72.8 
73.E 
75.C 
76.1 
77.1 
78.1 
79.1 
80.2 
81.3 
82.2 
63.4 
84.4 
85.4 

Project Engineer: Linda Johnson 
\\phoenix\pronl 62944\flowmaster\carefreeeefm2 CHZM Hill FlowMaster "6.1 161401 
01/21/03 04.46:19 PM Q Haestad Methods. lnc. 37 Brookstde Road Waterbury. CT 06708 USA (203) 7551666 Page 2 of2 

wened 
Jerimetsr 

(fl) 

63.31 
63.79 
64.26 
64.72 
65.18 
65.63 
66.08 
66.52 
66.95 
67.38 
67.80 
6fJ.22 
68.64 
69.04 
69.45 
69.85 
70.24 
70.63 
71.02 
71.40 
71.78 
72.16 
72.53 
72.90 
73.26 
73.63 
74.03 

TOP 
Width 
(it) 

63.22 
63.70 
64.17 
64.63 
65.09 
65.54 
65.96 
66.42 
66.66 
67.28 
67.70 
68.12 
66.53 
68.94 
69.34 
69.74 
70.14 
70.52 
70.91 
71.29 
71.67 
72.04 
72.41 
72.78 
73.14 
73 51 
73.91 



Project ~es8iption 

Worksheet Number 159 
Flow Element Irregular Cham 
Method Mann~ng's Fort 
Solve For Channel Depth 

Inout Data 

Slooe 010000 Wn 

Cuwe 
Plotted Curves for Irregular Channel 

Options 

Current Roughness Methoved Loner's Method 
Open Channel Weighting Jved Lottefs Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 3.000.00 100.00 

Worksheet: Number 159 
Water Surface Elevation vs Discharge 

2620.0------ 

iil 

I 
I 

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 
Discharge 

(cfs) 

Pmlea Engineer. Robert Lyons 
\\phoenlx\pro~\l6Z~4\flowmastel*tIp~10~1n~~.fm2 CH2M Hlll FlowMasterw3.1 [8140] 
08/23/02 01 39.58 PM @ Haestad Methods. Inc 37 Bmokslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

Project IJesc&t~on 

Worksheet Number 159 
Flow Element Irregular Chani 
MeVlod Manning's Forr 
Solve For Channel Depth 

Input Data 

Options 

Current Roughness Methcwed Lotteh MeVwd 
Open Channel Weighting ,ved Lotteh Method 
Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Incr~ment 

Discharae (cfsl 0.00 3.000.00 100.00 

Worksheet: Number 159 
Velocitv vs Discharae 

1500.0 
Discharge 

(cfs) 

Pmlecl Engineer. Robert Lyons 
\\phoenix\pmj\l62944\flowmaster\dip-cmssln@ fm2 CH2M Hill FlowMastervG 1 [6140] 
08/23/02 01.40 14 PM O Haesfad Methods, lnc 37 Bmokslde Road Waterbury, CT 06708 USA (203) 755.1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Worksheet Number 159 

Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Channel Depth 

Input Data 

Slope O ~ O O O O  wa 
Discharq< ,056.00 cfs 

Options 

Current Roughness Methcwed Lotter's Method 
Open Channel Weighting wed Loner's Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coefficiet 0.024 
Water Surface Elev 2,618.82 fl 
Elevation Range 17.00 to2.624.00 
Flow Area 156.1 fl' 
Welted Perimeter 136.73 fl 
Top Width 136.65 R 

Actual Depth 1.82 fl 
Critical Elevation 2.618.91 fl 
Critical Slope 0.007881 Wff 
Velocity 6.76 Ws 
Velocity Head 0.71 fl 
Specific Energy 2,619.53 fl 
Fmude Number 1.12 

Flow Type Supermitical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
in) in) 

Projea Englneer Robert Lyons 
\\phoen~x\pm1\162444Womaster\dlp~ssing~.fm2 CHZM Hlll FlowMaster v6 1 161401 
08/23/02 01.55.01 PM O Haestad Methods, lnc 37 Bmkside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



+ FLOOD HIDRCGRIPB PXCr(liGE IHEC-11 + 

JUN 1 9 9 8  
VEPSWN 1.1 

+ RUW DATE 27NOVOZ TIHe 08.52 0 5  ' ......................................... 

U.S. UU(Y CORPS OF ENGINEERS * 
HYOROLOCIC ENGINEERING CENTER . 

6 0 9  SECONO STREET 
MVIS, CUlFMUIIA 95616 

I9161 756-1104 

TRlS PRCSPlUl REP-CES ALL PREVIOUS VERSIONS OF H E - I  M O W N  AS HECI (.IAN 731,  HECIGS, HECIDB, AllD HEClRW 

THE DEFINITION* OF V M I B L E S  -RTIIIP- IUID -RTIMI- HAVE CHANCED 2Tm4 THOSE USED WITH THE 1973-STYLE INPUT STROCTURE 
THE DEFINETIOW OF - M X X -  ON RII-CIYID WAS C W E D  WIT" W I S I O E I S  DATE0 2 8  SSP 81. 1 R I S  15 THE FDRT-77 VERSION 
N f 3  OPTIONS. DLHBRePS WFb% SWIIERGENCE , SINGLE EVENT D M -  CUCOLXTlON, DSS WRITE STAGE FREQDENCI, 
DSS.LWD T 1 m  SERIES AT DESIRED CUCUGkTlOtl INTUIVIL LOSS DITE SREW UiD WPT INFILTRATION 
XINEmTIC mYE. NEW FINITE DIFERBNCE liLCDRITHH 

HEC-I INPUT PIGE 1 

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

1 I D  P m 3 e c t  10: 0 1 1 3 1  1 2  - Halor Basin NS - Return Period. 1 0 0  Years 
2 ID 
3 ID NORTH S C O l T S D U  100-YR FLCODPLIIIN D 8 I I I I U T I O N  STUDY 
4 I D  mx ZOO2 

** 
L" 

6 I D  FILE NlUa NS.DAT 
7 ID T W S  HODEL REPRESENTS THE N W R E  LAND USE CONDITIONS O f  TBE WATERSHEDS. 
8 I D  THE TWAL W I N A G E  &Rm FOR THE ENTIRE STUDY PIS 1 1 . 2  SOULRE MILES 
9 10 

1 0  ID 100-YE.%, 6-HOUR FREQUENCY 
11 I D  
I2 I D  METHOWLOGY: 
13 ID THB US CORPS 06 WCIIWEERS FLOW HYR0U)GY HODEL HEC-1, DATED JUNE 1998, 
I. 10 VERSION I I 
IS ID WLTIPLE S T O W  
16 I D  CtllRK MIT QlDRMiRAPH 
n ID GREEN MPT m s  HETHOD 
18 ID N O R J L  DEPTH BISIN lUlD R U C Y  RMlliNO HETilDD 
19 I D  
2 0  
3" 

ID llVID USES PER CITY OF SCOTTSDALE PROVIDED GI$ 
-" 

Z L  A" 

22 ID PROJECT WASHES INCLUDE. STAGE COI-CH PASS (SCPI 
2 3  I D  UPPER BOULDERS WASH CUB1 
2 1  I D  F N  hC IF6CI 
2 5  I D  FN4 6A NORTH IFSUil 
2 6  I D  FM4 6 1  SOULTH I F M S I  
2 7  ID FW 6 A  (F6.W 
28 ID 
"a .> 

UPPER FAN 5 (UP51 
-> ." 
30 ID PRWZCT SUB-EXINS DESIGNATED AS SIJB-0&3IN "A83 ASREVI&TION FOLLOWED BY BASIN 
3 1  I D  NWBER. I.E. STAGE COACH PASS SOB-BL5Ill 11 IS DESIGNATED AS 8CP-14. 
3 2  I D  
3 3  I 0  PRaTECl COWCENTRATION POINTS DESIGN1TED AS C FOLLOWED BY SUB-BASIN NU%E lUlD 
31 10 CWENTRATION POINT -6R. CONCENTRITIOH POINT NUPlBER 15 U1(XISEN BY TBE SUB 
35 ID 0 M 1 N  THE CDNCMTRATION WINT IS LOCATED IN. I . E .  CONCENTPATION POINT I N  
3 6  
>- 

I D  SUB-BAS1N 06 Or UPPER BWLDEPS WASH I S  DESIGNATED IIS CUB06. 
7" . . *" 

3 8  ID PI(OJBCT ROUTES I\RE DESlUUTED AS R EDLWWED BY SUB-BASIN NlUa M9 ROUTE 
39 ID W E R .  ROUTE W E R  IS  CHOOSEN BY THE SVB-BASIN I N  WHICH THE ROUTE BEGINS. 
4 0  10 I E  A ROUTE FROn SUB-8ASIN 4 I N  FUT 6C I S  DESIGNATED AS RF6CI 
11 7" 

PRGE Z 
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Placid Place (#161) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: / 6  1 
Source of Data: TQ~D 
Location: ~ ' \ L ~ c L $  P \ A W  

Material: Q\O ~ T L S S ~ ~  
U 

Protection: 





PLI\cID PLACE 

UEprn for Impassable Durations only Plan: Plan 06 
RS = 0.2095 R.S. 0.2095. Centerline of Placld Place 

.025 1 
WS PF 1 

Ground 

25724.. , , , , , , 
0 50 100 150 200 250 

Station (R) 

dEpm for Impassable Durations only Plan: Plan 06 
RS = 0.2757 R.S. 0.2757, Centerline of Venus Drive 

.025- 

WS PF 1 

Ground 







Project Descnpt~on 

Worksheet Number 161 

Flow Element Irregular Chant 
Method Manning's For, 
Solve For Channel Deplh 

Input Data 

Curve 
Plotted Curves for Irregular Channel 

Options 

Current Roughness Methc~ved Lottets Method 
Open Channel Weighting ,ved Loltefs Method 
Closed Channel Weightin! Hotton's Mslhod 

Attribute Minimum Maximum Increment 
- 

Discharge (ds) 0.00 3.000.00 100.00 

Worksheet: Number 161 
Water Surface Elevation vs Discharge 

-----......--......--. 

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 
Discharge 

(cfs) 

Project Engineer: Roberl Lyons 
\\phoeniapmj\162944\flowmaste~dip~mssing2 CH2M Hill FlowMasterv6.l I61401 
08/23/02 01:41:14 PM @ Haestad Methods. fnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



PL~oo 
Project Description 

Curve 
Plotted Curves for Irregular Channel 

Worksheet Number 161 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Deoth 

Input Data 

Slope 010000 Riff 

O~tions 

Current Roughness Methcwed Lotter's Method 
Open Channel Weighting ,ved Lotter's Method 
Closed Channel Welght~n! Hodon's Method 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 3.000.00 100.00 

Worksheet: Number 161 
Velocity vs Discharge 

---------......--. T. - - - - - - - . . - . .  

1500.0 
Discharge 

(h) 

Project Engineer: Robed Lyons 
\\phoeniaprolll62944\flwmaster\dip-cmssin fm2 CHZM Hlll FlowMaster v6 1 [61401 
06/23/02 01:41 27 PM @ Haestad Methods, lnc. 37 Bmokslde Road Waterbury, CT 06708 USA (203) 7551666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

PWCID ?u%= 
Project Descriptton 

Worksheet Number 161 
Flow Element Irregular Cham 

Method Manning's Fort 

Solve For Channel D e ~ t h  

Input Data 

Slope 010000 Wft 

Current Roughness Methc>ved Lotter's Method 
Open Channel Weighting wed Lottel's Method 
Closed Channel Weightin( Horton's Method 

Results 

Mannings CoeRciel 0.024 
Water Surface Elev 2,574.16 R 
Elevation Range 73.00 to 2.576.00 
Flow Area 53.3 f12 
Wetted Perimeter 87.23 ft 
Top Width 87.19 ft 
Actual Depth 1.16 ft 

Critical Elevation 2,574.16 ft 

Critical Slope 0.009883 rtnt 
Velocity 4.46 fVs 
Velocity Head 0.31 fl 
Specific Energy 2,574.47 ft 
Fmude Number 1.01 

Flow T v ~ e  Su~ercritical 

Roughness Segments 

Start End Mannings 
Stetion Station Coefficient 

Natural Channel Polnls 

Station Elevat~on 

Project Engineer: Robert Lyons 
\\phoenIx\proj\l62944\flowmaster\dipcmssing~.fm2 CHZM Hlll FlowMaster v6.1 I61401 
08123102 01:55:06 PM @ Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 7551666 Page I of 1 



f L 0 0 0  HYDROGRAPH PACKLGE I W C - 1 )  . 
TUN 1 9 9 8  

VERSION 4 . 1  

' RUN DATE 21NOV02 TIHE 0 8 : 5 2 : 0 5  * ......................................... 

' 0.S 1 W ( X  CORPB O F  ENGINEERS * 
' HYDROLajIC ENGINEERING CENTER . 

6 0 9  secMiD STREET 
DAVIS. CILIFORNIh 9 5 6 1 6  

1 9 1 6 1  7 5 6 - 1 1 0 4  ....................................... 

X X X X X X X U  xx*X X 
X X X  X X XX 
X X X  X X 
X1O(XXXX X X X X  X X X W  X 
X X X  X Y 
X X X  X X X 
X X X W X X X  x u x x  XXX 

THIS PRCGRIH REPIACES 8LL PREVIOUS VERSIONS O F  HEC-1 K N M  RS EEC1 ( J I H  7 3 1 .  HECIGS. HEClDB, AND HeClSW. 

THE DEPINITIDLIS  OF VliRIILBLBS -RTIIIP-  UIIf -RTIOR- RRYE CHANCED lROH THOSB USED WlTH THE 1973-STYLE INPUT STRUCTURE. 
THE D E f I N I T I O N  OF -WSf(X- M I  M - C A W  WAS ClWIGED WIT8 W I S I O N S  DATED 28 SEP 8 1 .  THIS IE THE FMITRLN77 VBRSlOR 
NBW OP1IOkJS. DAH%WM W T M  SUBUERGENCS . SINGLE WENT DUUGE CALCVLATION, DSS.URITE SmOE mBavencr. 
DSS.REID T I U E  S E R I E S  AT DESIRED C A L N U L T I G N  I N T B R V U  LOSS PATE GREEN AND MPT I N F I L T R A T I M I  
KIN-TIC W 1 Y E .  N E W  F I N I T E  D l F m R W C E  ALGORITIIM 

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

I D  ProlecL ID 0 1 1 3 1 . 1 2  - Halor Bas ln  WS - Keturn Perlad. 100 Xearr 
I D  
I D  NORTH SCMT3DIU.E 100-1R TMODPLI\IW D Z L I N U T I O N  STUDY 
I D  )(RY 2 0 0 2  
I0  
I D  FILS NAIIE: NS.DAT 
ID THIS MODEL REPRESENTS THC N T I X ( E  WUlD USE CONDITIONS O F  THE YIITEASHEDS. 
10 THE TOT& O W I N L G E  AXE& TOR THE ENTIRE STUIII I S  11 2 SQUARE MILES. 
T" 

10 "ETHOMUUjl: 
ID THE US CORPS OF ENGINEERS FLWD HYROU)(iY WDDEL HEC-1, D M E D  JUNE 1998. 
ID YeRSION 4 . 1  
I D  HULTIPLB S T O W  
10 CLARK UNIT  HPDRMit?.PH 
I D  GIIESN M O T  LOSS HETHOD 
I D  l M W L  DEPTH BASIN ivm REaCH ROUTING lBTNOD 
I D  
I D  W D  USES PER CITY OF SCOTTSOALE PROVIDED GI5 
I0 
I D  PROJECT WASHES INCLVDB. STIOE COACH P U S  I S C P )  
I D  UPPER BOULDERS WSH IUB) 
I D  FAN 6C IF6C)  
I D  FM 6A WORTH IF61VI) 
I D  F M  6A SOULTH I F 6 X S l  
ID F M  61 IF6.31 
I D  UPPER FAN 5 lUF51 
I D  
I D  PROJECT SUB-FASlliS DESIONATLTBD A S  SUB-BUIN NULE I I B W I A T I O N  FOLLOXED B 1  =IN 
I D  N U ~ E R  I . E .  STAGE COACH p a s s  sue-srsrs 14 2s o E s r o m m o  hs s c p - 1 4 .  
I D  
10 PilOJECT CONCENTR%TIMI WlNTS DESIGN-ED A S  C FOLLMIED BY S U B - W I N  NAME AND 
I D  WNCENTRliTIOH P O I W  NUHBeR. CONCENTRATIW POINT N U W R  IS CHWSW BY T116 SUB 
I D  BASIN THE CMICENTRlrIIGN POINT IS L D U T E D  I N .  1.8. MNCENTmTION PDINT I N  
I D  SUB-B151N 0 6  OF UPPER BOULDERS HAS% IS DESIGNATED A S  CVB06.  .,. ." 
I D  PROJECT ROVTES UI1: DESlGNllTED AS R POLLO*ED BY SUB-BISIN RlVlE AND ROUTE 
I D  BOWBEE. R D W E  WWBER I S  CH005P.N BY THE SUB-BASIN I N  WHICH THE RDmE BEGIN5  
I D  I E  A ROUTE mC*I SUB-BASIN 4 I N  FUI KC 15 DESIGNIITED A 5  RF6C4 .  
T" 

HEC-1 INPUT PAGE 2 







Venus Drive (#162) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: 1 
Source of Data: 

Location: Jelnus O J ~ G  

Material: Dl p C ~ S ~ t v q /  
U 

Protection: 

Notes: QGh d f\dd\dl/\ 0d;flfh~ &h'-hj - wm ti- 
\ W a b  





VEWLA~ k \ v E  
UEpm for lmpassable Durations only Plan: Plan 06 

RS = 0.2095 R.S. 0.2095, Centedine of Placid Place 

2 5 7 2 1 , 7 . , . , , .  , , , , , , , , , , , , , ,  
0 50 100 150 200 250 

Station (R) 

UEpm for Impassable Durations only Plan: Plan 06 
RS = 0.2757 R.S. 0.2757, Centerline of Venus Drive 







debus DLte 
Proiect Descrivtion 

Curve 
Plotted Curves for Irregular Channel 

Worksheet Number 162 
Flow Element Irregular Cham 

Method Manning's For1 
Solve For Channel Depth 

Input Data 

Slope O1OOOO ftlft 

Current Roughness Methc wed Lottees Method 
Open Channel Weighting wed Lottees Method 
Closed Channel Weightm! Horton's Method 

Attribute M~nimum Maamurn Increment 

Dischame (ds) 0.00 3.000.00 100.00 

Worksheet: Number 162 

. . . . 
Water Surface Elevation vs Discharge 

2581.0------ ....~..~~~,~~~.......-~.i.~~~~~~~----,........11111,1..11.~...~... 

0 .- .+ 

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 
Discharge 

(cfs) 

Project Engineer: Robert Lyons 
\\phoenix\pmj\l62944\flowmaster\dip-crossings.hn2 CH2M Hill FlowMaster "6.1 (61401 
08/23/02 01:41:49 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 P a g e l d l  



Curve 
Plotted Curves for Irregular Channel 

d&-5 LLV€ 
Proiect Descriotion 

Worksheet Number 162 
Flow Element Irregular Cham 
Method Mann~ng's Fort 
Solve For Channel Depth 

Input Data 

s low  010000 rvrt 

Optlons 

Current Roughness Methoved Lone& Method 
Open Channel Weightang wed Lonet's Method 
Closed Channel Weightins Horton's Method 

Attribute Minimum Maximum lnuement 

Discharge (cfs) 0 00 3.000.00 100.00 

Worksheet: Number 162 
Velocitv vs Discharae 

1500.0 
Discharge 

( d s )  

Project Engineer: Robert Lyons 
\\phoenlx\proj\l62944Wo~master\dlp-cm~~ings fm2 CH2M Hill FlowMaster 6.1 (61401 
08/23/02 01:42:10 PM Q Haestad Methods, lnc. 37 Bmkslde Road Waterbuv. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Descripl~on 

Worksheet Number 162 
Flow Element Irregular Cham 
Method Manning's Forr 
Solve For Channel Devth 

Inout Data 

Options 

Current Roughness Methcwed Lonets Method 
Open Channel Weighting wed Lotteh Method 
Closed Channel Weiahtlnc Horlon's Method 

Results 

Mannings Coefficie~ 0.024 
Water Surface Elev 2.578.46 fl 
Elevation Range 77.W to 2,580.00 
Flow Area 42.5 ff 
Wetted Perimeter 58.41 fl 
Top Width 58.32 fl 
Actual Depth 1.46 fl 
Critical Elevation 2,578.48 fl 
Critical Slope 0.009303 Mt 
Velocity 5.01 Ws 
Velocity Head 0.39 fl 
Specific Energy 2,578.85 fl 
Froude Number 1.03 
Flow Type Supermitical 

Roughness Segments 

Start End Mannlngs 
Statlon Station Coefficient 

0+30 1+50 0.024 

Natural Channel Points 

Station Elevabon 
(R) (a) 

0+30 2,580.00 
0+95 2,578.00 
1+15 2.57700 
1+35 2.578.00 
1+50 2.580.00 

Projea Engineer: Roberl Lyons 
\\pho~nlx\pmj\162944\flo~maste~dip~rossing~.fm2 CH2M Hill FlowMsster vB.1 [6140] 
06/23/02 01:55:12 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06700 USA (203) 755-1666 Page 1 of 1 



,"""'...........*.................*.. .. 
* FLWD HYDROGRI\PH PliCIUGE IHEC-1) + 

J"N 199s 
VERSION 4 1 

RUN D&TE 27NOY02 TIWE 08 52 05 ' ......................................... 

U 5 .  CmPS OF ENGINEERS . 
HlDROLOCiIC ENGINEBRING CENTER * 

SOP SECOND STREET 
DAVIS. CALIFORNIA 95e16 

19161 756-1104 

THIS PRormAn REPL1LCES ALL PREVIOUS VERSIMlS OF BEC-I KNOWN M HECl IJW 731, HECIGS, HEClDB, M1D RECIIOI. 

T I ~ E  DEFINITIONS OF VMIIBLLS -RT~HP-  AND -RTIOR- uvz CHIWGED mm THDSC USEO wxm THO ~ U > - S T I L E  INPVT SRIOCNRE 
THE OEFiNlTLDN OF -WSM- W IU-URD WAS CMWGED WLm RLYlSlVHS a l e 0  28 SLP 8 1 .  1H15 L I  THO rDRTRUl77 VERSION 
NEW OPTIOHS: D A I ( B R E U  OmPlnK SUBWRGWCL , SINGLE EYBWI DMGI: CILCOLITIUN. D S S W R I T E  STIGD FRFQUEKY. 
DSS:PZAD 7lHE IEkIOS &T D e S I R I O  CALCULATION IMBRVAL U S 5  IU1E:CRLEH AND MPT IMPIITIUTICN 
KINEMTIC NW,E. NEW FINITE DIPFERENCE U O R I 7 H W  

HSC-1 INPUT PAGE 1 

LlNE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......3...... 10 

5 ID 
6 ID F1T.e N M ;  "6 DAT 
7 ID THIS mDSL REPRESENTS THE N T V R E  WWD USE CONDITIONS OF M E  UITERSHBDS. 
B I D  TRE TOTAL WAINAGE ARE& FOR THE ENTIRE STUDY IS 11.2 SWWS MILES 

7- 

17 ID GREEN W T  LOSS HETHOD 
18 10 H O W L  DEPTH BASIN W I D  R U C H  RODTTNG IIETHOO 
19 ID 
20 ID LUlD USES PER CITY o€ SCOTTsDALE DROVIDED G I s  
21 ID 
21 ID OR-CT WaSHEB INCLUDE: ST- COlCH PASS (JCO) 
23 I D  UPPER BWLDERS MASH (UB) 
2 1  ID FM1 6C (F6Cl 
25 ID PIN 6R NORTH lF6INl 
26 ID NUI 6A SOULTH lT6AJ) 
27 ID FAN 611 IF611 
20 ID UPPER FAN 5 IUF51 
29 ID 
30 ID PROJeCT SUB-BASINS DSSIGUATED AS SUB-B1SlR NM(E ASREVIATION FOLLO*ED 0Y BASIN 
31 ID NUPIBBR. r.e. STAGE COACH ~ n s s  SUB-&IN 10  is DESXONITE~ AS ZCP-I(. 
32 ID 
33 ID PROJECT CCWCENTRATIDN POIR1S DESIGNITED M C FOLmReD BY SUB-BASIN N M  W O  
31 10 CONCENTPATION WINl  NUtBBIUI CONCENTRATION POIR1 WUHBUI IS CRaOSEN 81 THE SUB 
35 10 BASIN THE CONCWRATION POlHT I S  LOCITED IN.  I.E. COHCENTRITI(XT WIIIT I N  
36 I D  SUB-BI\SILI 06 Or UPPER mULDEM WASH IS OESIGNSTED M LJNB. 
37 ID 
38 ID PIIOJECI ROUTES IRE DESIGNATED M R FOLUlWeD 81 SUB-BW1N NULe AND ROUTE 
39 ID WUHBER. ROUTE WUHBER IS CBWSEN BY THE SUB-BAS1R I N  WHICH THB ROUTE BEGINS. 
40 ID IE A ROOTB FROM SUB-BASIN 4 I N  FAN 6C 14 DESIGNATED AS RF6CI. 
,I ID 
42 ID 



1 STILTIObi 89CP4B 

(0, W T n m  
0 10 80. 120. 160. ZOO. 240. 280. 320 360. 0. 0. I). 

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

~ ~ . i . .  . . .  r , c  . * .  . . .  . . ... .,. . . . 
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Double Eagle Drive West of Pima Road (#170) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: / T 3  
Source of Data: 

Location: 

Material: ?Av & 0 3 I P C 053 / @ 6 

Protection: 

Notes: 







Worksheet 
Worksheet for lrregular Channel 

D V ~ O E  G%E D n - 1 s  d ~ ~ 7 . g ~  P # v \ ? ~  cmx 
Project ~escriptiolhl 

Worksheet 170 
Flow Element Irregular Cham 

Method Mannmg's Fon 
Solve For Channel Depth 

input Data 

Slope 013800 R/R 

Dischargt 377.00 cfs 

Options 

Current Roughness Meihc~ved Lottefs Method 
Open Channel Weighting ,ved Lottefs Method 
Closed Channel Weightin{ Horton's Method 

Results 

Mannlngs Coefliciet 0.032 
Water Surface Elev 2.580.17 R 

Elevation Range 78.90 to 2,582.40 
Flow Area 80.6 R2 
Wetted Perimeter 101.42 ft 
Top Width 101.37 ft 
Actual Depth 1.27 R 
Critical Elevation 2.580.12 R 
Critical Slope 0.016335 Wft 
Velocity 4.68 Ws 
Velocity Head 0.34 R 
Specific Energy 2.580.51 R 
Fmude Number 0.93 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1+84 0.032 

Natural Channel Points 

Project Engineer: Linda Johnson 
\\phoenlx\pmj\l62944\Rowma~teAcarefree fm2 CHZM Hlll FlowMasterv6.l 161401 
11/27/02 10.45:37 AM 0 Haestad Methods. lnc. 37 Bmokslde Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 1 i 



Table 
Rating Table for Irregular Channel 

Worksheet 170 

Flow Element Irregular Chanl 

Method Manning's Fon 
Solve For Channel Deoth 

Input Data 

S lop  013800 R/R 

ODtions 

Current Roughness Methcwed Lottefs Method 

Open Channel Weighting >ved Lottefs Method 
Closed Channel Weighti! Horton's Method 

Attribute Minimum Maximum Increment 

Discharge (ds) 0.00 400.00 5 00 

Project Engineer: Linda Johnson 
\\ghoenix\proj\l62944\flowmaster\carefree fm2 CH2M Hill FlowMaster "6.1 [6140] 
11/27/02 10:45:47 AM B Haestad Methods. lnc. 37 Sroakslde Road Waterbury. CT 06708 USA (203) 755-1656 Page 1 of 2 

Top 
Width 
(fi) 

Discharge 
(ds) 

Water 
Surface 

Elevation 
(fl) 

Velocity 
(Ws) 

Flow 
Area 
(fir) 

Wetted 
Perimeter 

(fi) 



Table 
Rating Table for Irregular Channel 

Project Engineer: Linda Johnson 
\\phoanix\pmj\162944\flowmaster\carefree.~2 CKZM Hill FlowMaster v6.l 161401 
11/27/02 10:45:47 AM Q Heesfad Methods. lnc. 37 Brookside Road Waterbu~y. CT 06706 USA (203) 755-1666 Page 2 of 2 

Discharge 
(ds) 

170.00 

186.00 

200.00 

220.00 

230.00 

255.00 

270.00 
275.00 

265.00 

300.00 

320.00 
325.00 
330.00 

360.00 

370.00 
375.00 
380.00 
385.00 

390.00 
395.00 
400.00 

Velocity 
(Rls) 

3.72 
3.75 
3.78 

3.81 
3.84 
3.86 
3.89 
3.91 
3.94 
3.96 
3.99 
4.01 
4.03 

4.06 
4.08 
4.10 
4.12 

4.14 
4.17 
4.19 
4.21 
4.23 
4.26 
4.28 
4.31 

4.33 
4.35 
4.38 
4.40 
4.42 
4.44 
4.46 
4.49 

4.51 
4.53 
4.55 
4.57 
4.59 
4.61 

4.63 
4.65 
4.67 
4.69 

4.71 
4.73 
4.75 

4.77 

Water 
Surface 

Elevation 
(fl) 

2,579.79 

175,002,579.80 

160.002,579.81 
2,579.83 

190.002.579.84 
195.002.579.85 

2,579.86 
205,002,579.87 
210,002,579.88 
215.002.579.89 

2.579.90 
225.002.579.91 

2,579.92 
235.002.579.93 
240,002,579.94 
245,002,579.95 
250,002,579.96 

2,579.97 
260.002.579.98 
265.002,579.99 

2,580.00 
2,580.01 

280,002,580.02 
2,580.03 

290.002,580.03 
295.002,580.04 

2.580.05 
305.002.580.06 

310.002,580.07 
315.002,580.07 

2.580.08 
2,580.09 
2,580.10 

335.002.580.11 
340.002,580.11 
345.002.580.12 
350.002.580.13 

355.002.580.14 
2.580.14 

365.002,580.15 
2,580.16 
2.580.17 

2,580.17 
2.580.18 

2,580.19 
2.580.19 
2.580.20 

Flow 
Area 
(fiz) 

45.6 

46.6 
47.6 
48.6 
49.5 
50.5 

51.4 
52.4 
53.3 
54.3 
55.2 
56.1 
57.0 
57.9 
58.8 
59.7 
60.6 
61.5 
62.4 

63.3 
64.2 
65.0 
65.8 
66.6 
67.4 
68.2 
68.9 
69.7 

70.5 
71.3 
72.0 
72.8 
73.6 
74.3 
75.1 
75.8 
76.6 

77.3 
78.1 
78.8 

79.5 
80.3 
81.0 
81.7 

82.5 
83.2 
83.9 

Wetted 
Perimeter 

(fi) 

80.91 

81.70 
82.48 
83.25 
84.01 
84.75 

85.49 
86.21 
86.92 
87.62 
68.32 
89.00 
89.67 
90.34 
91.00 
91.65 
92.29 
92.92 
93.55 
94.17 
94.75 
95.09 

95.42 
95.75 
98.06 
96.41 
96.73 
97.05 

97.37 
97.69 
98.00 
98.31 
98.62 
98.93 
99.23 
99.53 
99.83 

100.13 
100.43 
100.72 
101.01 

101.30 
101.59 
101.88 

102.16 
102.45 
102.73 

Top 
Width 

(n) 

80.87 
81.67 

82.45 
83.21 
83.97 
84.71 
85.45 

86.17 
86.88 
87.56 
88.28 
88.96 
89.63 
90.30 
90.96 
91.61 
92.25 
92.88 
93.51 
94.13 
94.71 
95.04 

95.38 
95.71 
96.04 
96.36 
96.69 
97.01 
97.32 

97.64 
97.95 
98.26 
98.57 
98.88 
99.18 
99.48 
99.78 

100.08 

100.38 
100.67 
100.96 

101.25 
101.54 
101.83 

102.11 
102.39 
102.67 





* nmo HYDROGRAPH PACKAGE ~ E C - 1 )  * 
JUN 1 9 9 8  

VERSION 4 1 

+ Rrm DATE 27MOY02 TIHE 08 4 5  4 5  . ......................................... 

U.S UIlPL CORPS OP ENGINEERS . 
HIDROLWlC ENGINEERING CeNTER ' 

6 0 9  SECOIlD STREET 
D I V I S ,  C U l f O R N I A  9 5 C 1 6  

19161 7 5 6 - 1 1 0 1  

x X XXXKXXX XXXXX x 
X X X  x X U 
X X X  X X 
X X X U X X  XXXX X X X U U  X 
X X X  X r 
X X X  X X x 
X X XXXXXXX XXXXX XXX 

TBlJ P R O G W  R E P N E S  ALL PREVlDUS VERSIONS OF HEC-1 KNWN AS HECl lJUt 731. HECIDS, HECIDB, &XI) RSClKW. 

THE DEFINITIONS OF YlrPI_98I.S9 -nTTMll- l i U O  -RTTDR- Y l w  r U . E r n  mm- mun.0 l l c ~ n  v.-v ,n-r. -..-.- 

HEC-1 lHPW PACE 

L I B E  I D .  ...... 1 ....... 2 . . . . .  . 3  ....... 1.......5.......6.......7.......8.......9...... 1 0  

1 ID FUTURE CMIDITIOI4S HYDROLOGY FOR C I R E W E  lREl WAINAGE WASTER PLUl 
2 ID 

*" 
BY JE NLLERIHYDROLOGI L GBWRPBO-Y, I N C . ,  D6C 2 0 0 1  

2" 

4 ID PUTORE CONDlTlWS LAND USE BASED ON CIWG CREEK WATWOUESE WISTER PUW 
5 I D  HYDROLWP BY TETRA TECH, 2 0 0 0 .  
6 ID 
7 I D  BASE MODEL BASED ON: 

7" 

9 I D  FLWOPIAiN DELINEATION STDDI OF ANDORI HILLS S WUIUW(AT WliSmS 
10 I0 FCD 9 9 - 1 4  
11 10 BY JE FULLER/HYDROWGT L GEIYIORPHOLmY TM? 

~~~~~~~~~~ ..... 
ID FOR THE FLmD CONTROL DISTRICT W W I C O P A  CO(hiTr 
I D  W I S E D  W C H  2 0 0 2  FILENAME: G W 2 2 4 R . D A T  .. *z, ." ............................................................. 
ID 1 0 0  YEAR ANALX515 24-HWR STOW$ USING JD RECORDS 
10 HCUHP2 USED mR "NIT HYDROGRAPHS .. '."'.*.....".,...................................~...'.......**'. 
A- 

I D  DDH MCUHP2 G A L m A Y  WISH FLWDPLIIN DELINEATION STVOY, FCD NO. 9 9 - 1 4  
ID 
ID .arch 2 0 0 2  revxrlons to or iwna l  D e c .  1 9 9 9  model include: 
ID 
ID HC B L a K  &DDED TOR GRAPEVINE RASW ICP 295A1 
10 
lD SUBB&SIN m l - 3  NRTHER SUBDIVIDED AWNG G&LLONSY WASH PER PUU C-NTS 
ID IN LETTER DATED FEE. 8 . i 2 0 0 2  
I D  
10 ." A D D I T l O N U  CCMBINATION ADDED 1 0 - 1 7 - 0 2  TO PROVIDE TWIIL FLOY IN 
I D  NORTH GULOWAY WASH BX PUL FMI CHZH HILL FOR CliREFREE M P  "' 

LINE 



0 100. 
DiiHRHN PER 
10005 10......... . 
10010 20 
10015 30 
10020 .10 
10025 50 
10030 60 
10035 10 
lOQ40 8 0  
lOO(5 90 
loo50 100 
10055 110 . . . 
IOlOO 120 
lOlO5 130 
loll0 110 

STATION 6 W 1 3 2  





Carefree Drive East of Foursome Wav (#171) 



ID Number: 

Carefree Drainage Master Plan 
Dip Crossing Notes 

Source of Data: 

Location: CAFE FEEL GF\VE @ST- OF E N J O ~ E  QAY 

Material: W\J E a b 18 c $055 l f l  6- 
Protection: 

Notes: 



- CALI G - : C  GI<:,,,,: C..,:.;: c-,~ N 

-. I 
t- r: . , , -  ,. 1 a .  J I , :  



Worksheet 
Worksheet for Irregular Channel 

( L a  a*& 6s LF %**Q '*/*y 
Project Descnptlon 

Worksheet Genenc 200 foot r 
Flow Element Irregular Channel 

Method Mannmng's Fonnul 
Solve For Channel Depth 

Inout Data 

slope OlcOOO fwt 
Discham, 276.00 cis 

Options 

Current Roughness Methc~ed Ldtef s Method 
Open Channel Weighting ,ved Lottefs Method 
Closed Channel Weightins Horton's Method 

Results 

Mannings Coefficie: 0.032 
Water Surface Elev 1.17 R 
Elevation Range .OO to 3.00 
Flow Area 80.4 Rz 
Wetted Perimeter 126.66 R 
Top Width 126.63 ft 
Adual Depth 1.17 R 
Critical Elevation 1.05 R 
Critical Slope 0.018308 Riff 

Velocity 3.43 Ws 
Velocity Head 0.18 R 
Specific Energy 1.35 R 
Froude Number 0.76 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

ProJed Engineer: Unda Johnson 
\\phoenix\pmi\l 62944\flowmaste~retreeafm2 CHZM Hill FlowMaster 6 . 1  [614o] 
11127102 10.51:00 AM Q Haestad Methods. lnc. 37 Brookslde Road Waterbury. CT 06708 USA (203) 7561666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

Proiect DescriDtion 

Worksheet Generic 200 foot r 
Flow Element Irregular Channel 
Method Manning's Formul 
Solve For Channel Depth 

input Data 

Options 

Current Roughness Methcvfed Lolteh Method 
Open Channel Weighting wed Lolteh Method 
Closed Channel Weighti% Horton's Method 

Attribute Minimum Maximum Increment 

Pmiect Enginear. Linda Johnson 
\\phoenlx\pmj\l62944\flowmaster\carefree.fm2 CHPM Hill FlowMaster vG 1 [I31401 
11/27/02 10 51.16 AM O Haestad Memds. lnc. 37 Bmokslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 

Discharge 
(ds) 

0.00 
5.00 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 

50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 

90.00 
95.00 
100.00 
105.00 
110.00 
115.00 
120.00 

125.00 
130.00 
135.00 
140.00 
145.00 
150.00 

155.00 
160.00 
165.00 

Water 
Surface 

Elevation 
(a) 
0.00 
0.26 
0.34 
0.40 

0.44 
0.48 
0.52 
0.55 
0.57 
0.60 
0.62 
0.65 

0.67 
0.69 
0.71 
0.73 
0.74 
0.76 
0.78 
0.79 

0.81 
0.82 
0.84 

0.85 
0.87 
0.88 

0.89 
0.91 
0.92 
0.93 
0.94 

0.95 
0.97 
0.98 

Velocity 
(Ws) 

0.00 
1.20 
1.43 
1.58 
1.70 
1.80 
1.80 
1.95 

2.02 
2.08 
2.14 
2.19 
2.24 
2.28 
2.32 

2.36 
2.40 
2.44 

2.48 
2.51 
2.54 

2.57 
2.60 
2.63 
2.66 

2.69 
2.71 
2.74 
2.76 

2.79 
2.81 

2.84 
2.86 
2.88 

Flow 
Area 
(flz) 

0.0 
4.2 
7.0 
9.5 

11.8 
13.9 
16.0 
17.9 
19.8 
21.6 
23.4 
25.1 
26.8 
28.5 
30.1 

31.7 
33.3 
34.8 
38.4 

37.9 
39.4 
40.8 
42.3 
43.7 

45.1 
46.5 

47.9 
49.3 
50.6 
52.0 
53.3 

54.7 
56.0 
57.3 

Wetted 
Perimeter 

(ff) 

0.00 

31.60 
40.99 
47.72 
53.15 

57.79 
61.88 
65.56 
66.93 
72.04 
74.95 
77.67 
80.25 
82.70 
85.03 
87.25 

89.39 
91.45 
93.43 
95.34 

97.19 
98.99 
100.73 
102.42 

104.07 
105.68 
107.24 
108.77 

110.27 
111.73 
113.16 

114.56 
115.93 
117.27 

Top 
Width 
(fl) 

0.00 
31.60 
40.98 
47.71 

53.15 
57.78 
61.87 
65.55 
68.92 

72.03 
74.94 
77.66 
80.24 
82.68 
85.01 
87.24 
89.38 
91.43 
93.42 

95.33 
97.18 
98.97 

100.72 
102.41 
104.06 

105.66 
107.23 
108.76 
110.25 
111.71 

113.14 
114.54 
115.91 
117.26 



Table 
Rating Table for Irregular Channel 

?ischargel Water 1 Veloclty 1 Flow I Wetted rl Top I / 
Icfs) Surface (Ws) Area Penmete Wldth 

Pm)ed Engineer: Unda Johnson 
\\phoenlx\proj\l62944\flowmaster\carefree.fmZ C ~ Z M  nlll FlowMaster "6.1 [614ol 
11/27/02 10.51:16 AM O Haestad Methds, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 





6 - W  too Y R ,  2 4  H K  

' W D  HYDROGRAPH PACKAGE IWC-11 . 
N N  1998 

VERSION 4 . 1  

' RUN DATE 27NOV02 TIHE 08.15.45 . ......................................... 

U 5 ARIIY CORPS OP ElKilllBERS 
* HYDROLOGIC EUGlNEERlNG CENTER + 

609 SECMlD STREET 
DAVIS. ULIFORWIA 95616 

19161 156-1104 ....................................... 

THIS P R O D M  REPWICES U L  PREVIOUS VERSIONS OF REC-1 KNOWN AS HECl 15*\11 731, HECIGI. HECIDB. WD BEClKH. 

THE DEFINITIMIS OF VIUIIABLglES -RTIWP- AND -RTIOR- RAVE C M E D  FRW THOSE USED HlrH THE 1973-STYLE INPUT STRUCTURE 
THE DEFlNITlMl OP -AMSXX- ON R)I-CARD WAS CHANGED WITH W I S l O N S  DATED 28 SEP 81 THIS IS TBE €DR-7 WRSIMI 
NEW OPTIMIS. DAMBmM WTWTMY SUBHeRGEIICE . SINGLE E V m  DUUGe CIILCUWITION, DSS-WRITE 51116e W W E N C Y ,  
O S 9 . m )  T I m  SERIES AT DESIREO ULCUWITION INTERVAL LOSS RATE GREEN W D  WWT TNPILTlUTION 
XI-TIC WAVE: NEW FINITE DIlFesEUCE AVloRITRW 

LING 

HEC-I INPUT 

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

ID NTUDE CONDITZONB HIDROL(Xil FOR -FREE N(EI DRAINACE W S T E R  M 
ID BY JE NLLERIHImOLOCY L GEDHORPBDLajT, IIIC.. DEc. 2001 
ID 
10 FUNRE CONDITIONS LAND USE BliSED MI U V E  CREEK WLTERCOURSB mSTEII P m  
10 WIDROICGY 8'1 TETRA TECH, 2000. 
ID 
ID BASE HOOEL W E D  OH: 
ID 

." =*" 7>-A. 
I D  8Y JE NUER/HYDROLMjl i GECXWRPHOLOGI, 1°C. 
ID FOR THE FLOOD CONTROL DISTRICT OF M I C O P &  COUNTY 
ID REVXSED I(RRCH 2002 FILESAME GW221rR.DST .................................................................. ID 
ID 100 Y E X 3  IUIALYSIS 24-HOUR STOP# WSlNG JD RECORDS 
ID HCOWP2 USED FOR UNIT HYORlYIRIPHS 
ID .... **'.*.....f....ff...~...*...'....*.......'............~+..,.,,. 

7n 
A" 

ID D m  XCbHP2 GALLOWIY WAS" FLOODPLAIN DELXNEIIION S N D P ,  K O  NO 99-14 
ID 
ID naich 2002 reumxon. to mrxsrnal ~ e c  1999 h e 1  xnclude 
ID 
ID KC 8MYK ADDED FO% GRAPEVINE WASH (fP 295Al 
ID 
10 SUBBASIN W 1 - 3  NRTHER SUBDIVIDED U W G  W L L W A Y  Wh9H PER FEH* C O m N T S  
ID IN LETTER DATED FEB 8, 2002 
ID 
ID "' BDDITIONaL COHBINITION llDDED 10-n-02 TO PRolYLDE TOT= RllY IN 
I D  W8TB GALLOWXY WASH BY TWL FOR C82W HILL FOR CllReFREE DHO "' 
ID 
ID DDU WCUHPZ Carefree hrea 
.DIaGRIVI 
IT 5 01DEC99 0005 
10 5 2 
IN 15 

Wash future Condition 



0.  100. 
MRMI PER 

10005 ,o-........ 
10010 20 
10015 30 
10020 40 
10015 5P 
10030 60 
10035 70 
10040 80  
lOOll5 90 
loo50 100 
10055 110 . . . . 
10100 120 





• Piedra Grande Drive at Andora Hills Wash 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: FP. a1 0 

Source of Data: 
~ o % \ a i o  ~e~nmcq 9 of- ~-I;\\s 

G ~OLQW , L I ~  WOI , p e l  im 1 K- (L* ) 
Location: 

Material: fwd D CmSi;n~\ 
U 

Protection: 

Notes: )yv\pw~hk b w  ICQ - q V  . 
U 







Worksheet 
Worksheet for Irregular Channel 

P l e i ) ~  lLA- & l ; R  At A-4 
Proiect Descriotion 

Worksheet 210 
Flow Element Irregular Chanl 
Method Manning's Fwr 

Solve For Channel Depth 

Input Data 

Slope 018750 Wft 
Discharat ,293.00 cfs 

Options 

Current Roughness Methc~ved LotteZs Meihod 
Open Channel Weighting ~ved Loiiefs Method 

Closed Channel We~ghtin! Horton's Method 

Results 

Mannlngs Coefficiel 0.033 
Water Surface Elev 2.271.91 R 
Elevation Range 17.80 to 2.275.00 
Flow Area 212.2 ftz 
Weiied Perimeter 91.23 ft 
Top Width 90.59 fl 
Actual Depth 4.11 fl 
Critical Elevation 2.272.32 fl 
Critical Slope 0.01170S Wfl 
Velocity 10.61 Ws 

Velocity Head 1.82 ft 
Specific Energy 2.273.72 R 
Froude Number 1.25 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+58 l+33 0.040 
1+33 l+72 0.032 
1+72 2+14 0.040 

Natural Channel Points 

Station Elevation 
(R) P )  

0+58 2,275.00 

Project Engineer. Ltnda Johnson 
\\phoenix\pro~\l62944\flmaster\carefree fmZ CH2M Hill FlowMaster v6.1 [6140] 
11/27/02 11.05.50 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 067ML USA (203) 755-1666 Page 1 of 1 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 210 

Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Channel Depth 

InDut Data 

Slope 018750 flM 

Options 

Current Roughness Methcwed Lotter's Method 
Open Channel Weighting wed Lottefs Method 
Closed Channel Weiqhtinr Horton's Method 

\\phoenlx\pmj\l62944\flowrnaster\carefree.fm2 CHZM Hlll 
11/27/02 11:0817 AM Q Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 

Attribute Minimum Maximum Increment 

Discharge (cfs) 0.00 2.400.00 10.00 

Pnjed Engineer: Linda Johnson 
FlowMaster v3.1 161401 

(203) 755-1666 Page 1 of 5 

7 

Discharge 
(ds) 

0.00 

10.00 
20.00 
30.00 

60.00 

100.00 

190.00 

220.00 
230.00 
240.00 

260.00 

310.00 

. 

Water 
Surface 

Elevation 
(a) 

2.267.80 
2.268.22 
2,268.36 
2,268.47 

40.002.268.56 
50.002.268.84 

2.268.70 
70.002.268.76 
80.002.268.82 
90.002.268.88 

2.288.93 
110.002,268.97 
120.002,269.02 
130.002.269.06 

140.002,269.10 
150.002.269.14 
160.002.269.18 
170.002,269.22 
180.002.269.25 

2.269;29 

200.002.269.32 
210.W2,269.35 

2.269.36 
2.269.41 

2.269.44 
250.002.269.47 

2,269.50 

270.002.269.52 
280.002.269.56 
290.W2.269.58 
300.002.269.64 

2,269.67 
320.002,269.70 
330.002.269.73 

/ rZ@h&6~~ 

Velocity 
(Ws) 

0.00 
2.50 
3.05 

3.41 
3.68 
3.91 
4.18 
4.35 
4.50 
4.64 
4.77 

4.89 
5.00 
5.10 
5.20 
5.29 
5.38 
5.46 
5.54 

5.62 
5.69 
5.76 

5.83 
5.90 
5.96 

6.02 
6.08 
6.16 
6.15 
6.23 

6.06 
6.08 
6.11 
6.13 

Flow 
Area 
(PI 

0.0 
4.0 
6.6 
8.8 

10.9 
12.8 
14.4 
16.1 
17.8 

19.4 
21.0 
22.5 
24.0 
25.5 
26.9 

28.3 
29.7 
31.1 
32.5 
33.8 

35.1 
36.4 
37.7 
39.0 

40.3 
41.5 
42.8 

43.8 
45.5 
46.5 

49.5 
51.0 
52.4 
53.8 

Wetted 
Perimeter 

(R) 

0.00 
15.90 
19.22 
21.71 

23.77 
25.55 
26.90 
28.33 
29.64 
30.86 

32.00 
33.08 
34.10 

35.07 
36.00 
36.88 
37.74 
38.56 

39.35 
40.12 
40.86 

41.59 
42.29 
42.97 
43.63 

44.28 
44.91 
45.58 
46.69 

47.36 
49.22 
50.10 
50.96 
51.79 

Top 
Width 

(fl) 

0.00 
15.86 
19.15 

21.83 
23.67 
25.44 
26.79 
28.20 
29.51 

30.72 
31.85 
32.92 
33.93 
34.90 
35.82 
36.70 

37.55 
38.36 
39.15 
39.91 

40.65 
41.37 
42.06 
42.74 

43.40 
44.04 
44.67 
45.34 

46.44 
47.11 
48.96 

49.84 
50.69 
51.52 



Table 
Rating Table for Irregular Channel 

\\phoenix\pmj\l62944\flowmasteflcarefree.h2 CH2M Hlll 
11127102 11:08:17 AM @J Haestad Melhods, inc. 37 Bmokside Road Waterbury. CT 06708 USA 

- - 
REDW h b112 A wvon~  dl LCS WAS H 

Project Engineer: Linda Johnson 
FlawMaster v6.1 [614o] 

(203) 755-1666 Page 2 of 5 

Jischarg Water 
(13s) Surface 

Elevation 
(fl) 

Flow 
Area 
(R? 

Velwity 
(Ws) 

Welted 
Perimeter 

(fi) 

Top 
Width 

(a) 



\\phoenlx\pm~l62944\flowmasteA~refree.fm2 CHZM Hill 
11/27/02 11:08:17 AM W Haestad Mefhods. Inc. 37 Bmakside Road Waterbury. CT 06706 USA 

Table 
Rating Table for Irregular Channel 

Pmlecl Engineer: Linda Johnson 
FlowMaeterv6.1 [6140] 

(203) 7561666 Page 3 of 5 

dasr, PI 
 isc charge 
1 (ds) 

i 

930.00 
940.00 

@ Y Z ~  
Water 

Surfam 
Elevation 

(fl) 

880.002.270.68 
890.002.270.69 

900.002.270.71 
910.002,270.72 
920.002,270.73 

2,270.74 
2,270.76 

950.002,270.77 
960.002.270.78 

970.002.270.80 
980.002.270.81 
990.002,270.82 

1.000.002,270.83 

1,010.002.270.85 
1,020.002.270.86 
1,030.002.270.87 

Gw- 
Velocity 

(Ws) 

7.77 
7.79 

7.82 
7.84 
7.86 
7.89 
7.91 

7.93 
7.95 
7.98 
8.00 
8.02 
8.04 
8.06 
8.09 
8.11 

1,040.00 

1,060.00 

1.120.00 
1.130.00 

1,170.00 

1.220.00 

1.250.00 
1,260.00 

1,270.00 

1,290.00 

1.300.00 
1.310.00 
1.320.00 

1,330.002.271.05 
1.340.00 
1,350.002,271.07 
1.360.002.271.08 

1,370.002,271.09 
1.380.002.271.10 
1,390.00 
1,400.002.271.12 
1.410.002,271.13 

2.270.88 
1,050.002,270.89 

2,270.91 
1,070.002.270.92 
1.080.002,270.93 
1.090.002,270.94 

1,100.002.Z70.95 
1,110.002.270.95 

2,270.95 
2.270.95 

1.140.002.270.95 
1.150.002.270.95 
1,160.002.270.95 

2,270.95 
1.180.002,270.95 
1.190.002.270.95 
1.200.002,270.95 
1,210.002.270.95 

2,270.95 
1,230.002.270.95 
1.240.002,270.96 

2.270.97 
2.270.98 
2.27699 

1,280.002,271.00 

2.271.01 
2.271.02 
2.271.03 
2.271.04 

2,271.06 

2,271.11 

8.13 
8.15 
8.17 
8.19 
8.21 

8.23 
8.29 
8.36 
8.44 
8.51 

8.59 
8.66 
8.74 

8.81 
8.89 
8.97 
9.04 
9.12 
9.19 
9.26 

9.28 
9.30 
9.32 

9.34 
9.36 
9.38 
9.39 
9.41 

9.43 
9.45 
9.47 
9.48 

9.50 
9.52 
9.54 

9.55 
9.57 
9.59 

b b i / ~  

Flow 
Area 
(R') 

113.3 
114.2 

115.1 
116.1 
117.0 
117.9 
118.8 

119.8 
120.7 
121.6 
122.5 
123.4 
124.3 
125.2 
126.1 
127.0 
127.9 
128.8 

129.7 
130.6 
131.5 
132.4 
132.7 
132.7 
132.7 
132.7 

132.7 
132.7 
132.7 
132.7 
132.7 
132.7 
132.7 
132.7 

132.7 
132.8 
133.6 
134.4 
135.2 

136.0 
136.8 
137.6 
138.4 

139.2 
140.0 
140.8 

141.6 
142.3 
143.1 
143.9 
144.7 

145.5 
146.3 
147.1 

4 k n  
Wened 

Perimeter 
(fl) 

71.12 
71.33 
71.55 
71.76 

71.98 
72.19 

72.40 
72.61 
72.82 
73.02 
73.23 
73.43 
73.64 
73.84 
74.04 
74.24 

M, 
Top 

Width 
(R) 

70.69 
70.90 

71.12 
71.33 
71.54 
71.75 
71.96 
72.16 

72.37 
72.58 
72.78 
72.98 
73.18 
73.39 
73.59 
73.78 

74.44 
74.64 

74.84 
75.04 
75.23 
75.43 
75.50 

75.50 
75.50 
75.50 
75.50 
75.50 
75.50 

75.50 
75.50 
75.50 
75.50 
75.50 
75.50 
75.51 
75.68 
75.86 

76.03 
76.21 
76.38 

76.55 
76.72 
76.90 
77.07 

77.23 
77.40 
77.57 
77.74 

77.91 
78.07 
78.24 
78.40 

78.57 

73.98 
74.18 
74.37 

74.57 
74.76 

74.96 
75.02 
75.02 
75.02 
75.02 
75.02 
75.02 
75.02 

75.02 
75.02 
75.02 
75.02 
75.02 
75.02 

75.04 
75.21 

75.38 
75.56 
75.73 

75.90 
76.07 
76.24 
76.41 

76.58 
76.74 
76.91 

77.08 
77.24 
77.41 
77.57 

77.74 
77.90 
78.06 
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Table 

Projed Engineer: Linda Johnson 
FlowMaster v6.l [61401 
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P ~ E D ~ R  
Discharge 

(cis) 

1.430.00 
1,440.00 

1.500.00 
1.510.00 

1,560.00 

1.600.00 
1,610.00 

1,630.00 

1.650.00 
1,660.00 

1,680.00 

1,800.002.271.50 
1.810.00 
1.820.002.271.52 
1.830.00 
1,840.00 
1,850.00 
1,860.002.271.55 
1.870.00 
1.880.002.271.57 
1.890.002.271.58 
1.900.002.271.59 
1.910.002,271.59 
1.920.002,271.60 
1.930.002.271.61 
1.940.00 
1.950.002.271.63 

Water 
Surface 

Elevation 
(fi) 

1.420.002,271.14 
2.271.15 
2.271.16 

1,450.002.271.17 
1.460.002.271.18 
1.470.002,271.19 
1,480.002,271.20 
1,490.002,271.21 

2,271.22 
2.271.23 

1.520.002.271.24 
1.530.002.271.25 
1,540.002,271.26 
1.550.002,271.27 

2,271.28 
1.570.002.271.29 
1,580.002.271.30 
1.590.002.271.31 

2,271.32 
2,271.33 

1,620.002.271.34 
2.271.35 

1.640.002.271.35 
2.271.36 
2,271.37 

1.670.002,271.38 
2.271.39 

1,690.002.271.40 
1.700.002,271.41 
1.710.002.271.42 
1.720.002.271.43 
1.730.002.271.44 
1.740.002.271.45 
1.750.002.271.45 
1,760.002.271.46 
1.770.002,271.47 
1,760.002.271.48 
1,790.002.271.49 

2.271.51 

2,271.53 
2.271.53 
2,271.54 

2.271.56 

2.271.62 

Table for Irregular Channel 

/JLeLs &as+, L d  
Velocity 

(Ws) 

9.61 
9.62 
9.64 
9.66 
9.67 
9.69 
9.71 
9.72 
9.74 
9.75 
9.77 
9.79 
9.80 
9.62 
9.83 
9.85 
9.86 
9.88 
9.90 
9.91 
9.93 
9.94 
9.96 
9.97 
9.99 

10.00 
10.02 
10.03 
10.05 
10.06 
10.07 
10.09 
10.10 
10.12 
10.13 
10.15 
10.16 
10.17 
10.19 
10.20 
10.22 
10.23 
10.24 
10.26 
10.27 
10.28 
10.30 
10.31 
10.32 
10.34 
$0.35 
10.36 
10.38 
10.39 

Q~IJE. 
Flow 
Area 
(Hz) 

147.8 
148.6 
149.4 
150.2 
150.9 
151.7 
152.5 
153.3 
154.0 
154.6 
155.6 
156.3 
157.1 
157.9 
158.6 
159.4 
160.2 
160.9 
161.7 
162.4 
163.2 
184.0 
164.7 
165.5 
166.2 
167.0 
167.7 
168.5 
169.2 
170.0 
170.7 
171.5 
172.2 
173.0 
173.7 
174.4 
175.2 
175.9 
176.7 
177.4 
178.1 
178.9 
179.6 
180.4 
181.1 
181.8 
182.6 
183.3 
184.0 
184.8 
185.5 
186.2 
186.9 
187.7 

& 
Welted 

Perimeter 
(n) 

78.73 
78.69 
79.06 
79.22 
79.38 
79.54 
79.70 
79.86 
80.02 
80.18 
80.34 
80.49 
80.65 
80.81 
80.96 
81.12 
81.27 
81.43 
81.58 
81.74 
81.89 
82.04 
82.19 
82.35 
8250 
82.65 
82.80 
82.95 
83.10 
83.24 
83.39 
83.54 
83.69 
83.83 
83.98 
84.13 
84.27 
84.42 
84.56 
84.71 
84.85 
84.99 
85.14 
85.28 
85.42 
85.56 
85.70 
85.85 
85.99 
86.13 
86.27 
86.41 
86.54 
86.68 

Rating 

A-fi 
Top 

Width 
(fl) 

78.22 
78.39 
78.55 
78.71 
78.87 
79.03 
79.19 
79.34 
79.50 
79.66 
79.81 
79.97 
80.13 
80.28 
80.44 
80.59 
80.74 
80.90 
81.05 
61.20 
81.35 
81.50 
81.65 
81.80 
81.95 
82.10 
82.25 
62.40 
82.54 
82.69 
82.84 
82.98 
83.13 
83.28 
83.42 
63.56 
63.71 
83.65 
84-00 
84.14 
84.28 
84.42 
84.56 
84.71 
84.85 
84.99 
85.13 
85.27 
85.40 
85.54 
85.68 
85.82 
85.96 
86.09 
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Table 
Rating Table for Irregular Channel 

P I E D ~ A  
Discharge 

(cfs) 

2,000.00 

2,010.00 

2,170.002.271.81 

2,210.002.271.&1 
2.220.00 

2.230.002.271.86 
2.240.002,271.86 
2.250.002.271.87 
2.260.002.271.88 
2.270.002,271.89 
2,280.002.271.90 
2.290.002.271.90 
2.300.00 
2,310.002.271.92 

2,320.002,271.93 
2.330.00 
2,340.002.271.94 
2.350.002.271.95 

2,360.002.271.96 
2,370.002.271.96 
2.380.002,271.97 
2.390.002,271.98 

2,400.002.271.99 

Water 
Surface 

Elevation 
(fi) 

1,960.002,271.64 
1.970.002.271.64 
1.980.002.271.65 
1.990.002,271.66 

2.271.67 
2.271.68 

2.020.002,271.69 

2.030.002,271.69 
2.040.002.271.70 
2.050.002,271.71 
2,060.002.271.72 
2,070.002.271.73 
2,080.002.271.74 
2.090.002,271.74 
2,100.002.271.75 
2.110.002.271.76 
2,120.002.271.77 
2,130.002.271.78 

2.140.002.271.78 
2.150.002,271.79 

2.160.002.271.80 

2.180.002.271.82 
2.190.002,271.62 
2.200.002.271.63 

2.271.85 

2,271.91 

2.271.93 

&me 
Velocity 

(Ws) 

10.40 
10.42 

10.43 
10.44 
10.46 
10.47 
10.48 
10.49 
10.51 

10.52 
10.53 
10.54 

10.56 
10.57 
10.58 
10.59 
10.60 
10.62 
10.63 
10.64 
10.65 
10.66 

10.68 
10.69 
10.70 
10.71 
10.72 
10.74 
10.75 
10.76 
10.77 

10.76 
10.79 
10.80 
10.62 
10.83 
10.84 
10.85 

10.86 
10.87 
10.68 
10.89 

10.91 
10.92 

10.93 

Flow 
Area 
(fi? 

188.4 
189.1 
189.8 
190.6 
191.3 

192.0 
192.7 
193.5 
194.2 
194.9 
195.6 
196.3 
197.1 

197.6 
198.5 
199.2 

199.9 
200.6 
201.3 
202.0 
202.8 
203.5 
204.2 

204.9 
205.6 
206.3 
207.0 
207.7 
208.4 
209.1 
209.8 

210.5 
211.2 
211.9 

212.6 
213.3 
214.0 
214.7 
215.4 

216.1 
216.8 
217.5 
218.2 

218.9 
219.6 

& 4- 
Wetted 

Perimeter 
(R) 

86.82 

86.96 
87.10 
87.23 
87.37 
87.51 
87.64 

87.78 
87.91 
88.05 
88.18 
88.32 
88.45 
88.59 
88.72 
88.85 
86.98 
89.12 

89.25 
89.38 
89.51 
89.64 
89.77 

69.90 
90.03 
90.16 
90.29 
90.42 
90.55 
90.68 
90.81 
90.94 
91.06 
91.19 

91.32 
91.44 
91.57 
91.70 
91.82 

91.95 
92.07 
92.20 
92.32 
92.45 

92.57 

M,LLS 

Top 
Width 
(n) 

86.23 
86.37 

86.50 
86.64 
86.78 
86.91 
87.05 

87.18 
87.31 
87.45 
87.58 
87.71 
87.85 
87.98 
88.11 
88.24 
88.37 
88.50 

88.63 
88.77 

88.90 
89.02 
89.15 
89.28 
89.41 

89.54 
89.67 
89.80 
89.92 
90.05 
90.18 
90.30 
90.43 
90.56 

90.68 
90.81 
90.93 
91.06 
91.18 

91.31 
91.43 
91.55 
91.68 

91.80 
91.92 
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Carefree Highway West of Carefree Mountain 
Drive (#236) 



Carefree Drainage Master Plan 
Dip Crossing Notes 

ID Number: #f 2% 
Source of Data: 

Location: 

Material: 

Protection: 

Notes: 
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1) Terravita Way (#239) 



Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: 239 
oatedsuney: A-~-bull+ PI- ( Q * ~ L L ~ ~ ~ )  

Location: ~ c m d r k  Ih)- 

Material: voQ CvOSS i- -k 4- - IO'X 4' U€l$eS 

Headwall: 

Notes: 



M E M O R A N D U M  CHWHILL 

Terravita Way Boundary Conditions and Flow Split 
Determination 
TO: File 

COPIES: File 
\ 

FROM Tony Bokich 

April 30,2003 (Revised (3/19/04) 

A hydraulic analysis was performed on Terravita Way to determine the downstream 
boundary condition for the Unnamed Central Tributary to Cave Creek and to determine the 
direction flow would travel. Flow could havelnorth through 410'x4' RCBC's, or north, 
south or west over Terravita Way. 

The Haestad CulvertMaster program was used to determine the maximum water surface 
elevation at Terravita Way of 2141.45 and used as the boundary condition. This information 
was used to determine the maximum flow through the box culverts and overtopping flows 
at 4 low points along the roadway profile. Culvert and channel analyses generated a flow- 
rating table of box culvert and overtopping flows at four low points on the roadway profile. 
The analysis determined that 1,578 cfs flows through the box culvert while 142 cfs, 562 cfs, 
and 514 cfs will flow to the south, west, and north, respectively, of Terravita Way. 

The total flow used in the analysis is 2,849 cfs. This figure omits the small side channel flow 
that enters the north side of the main stream about 70 feet upstream of the culvert. This 
wash (UC84 in the HEC-1 output) was combined at this location after the initial flow split of 
2092 to the north and 704 to the south. It increased the north peak to 2116 cfs. The difference 
in peak flows between the overtopping analysis and the HEC-RAS flows at Terravita Way is 
a total of 24 cfs or 1.1% of the total flow. 

The results of the flow split analysis produced rating curves that determine the flow split 
quantitatively. These rating curves were incorporated into the HEC-1 model. The peak flow 
entering- the Unnamed Central Tributarv to Cave Creek -North Branch is taken from " 
concentration point CP84. The peak flow entering the South Branch is taken from RD84S 
and then D84IIN. Refer to the Summary of HEC-RAS Model Flow Changes table in the 
TDN. 

PWTERWVTTA WAY FLOW SPLIT-PAW.WC 



Terravita Way Flow Split Estimation 
03/19/2&34 
Carefree DMP 
162944.DP.15.03 

A total flow of cfs arrives at Terravlta Way. The 2849 cfs f!aw will split at Terravita Way and will go: 
1. Through the culvert to the No* 
2. Over the ~ o a d  to the North 
3. Over the Road to the West and 
4. Overthe Road and to the South 

Culvert capacity was analyzed using both Culven Master and HY-8 and the results were identical. A rating curve was developed t a t  lakes into acmlolt me headwater dapms. 
Rating curves were developed for h tow flow, culvert and ovaflopping and just for the culvert. The flow split was further analyzed wim the Culvemnasau progsm at the 
centerllne of ovettopping (see attached map) Thls IS the line at which wertopplng will occur, ti Is not the centerline of the madway. Using the 5 e&hg low p&s on the cemerline prone, 
the mterlme was dhlided Into indlVldUal s e c t m  to determine the amount of flow that will go North, SMlm, or West. A rating table was de tenn i i  fm each s&bn to yield total Rav 
for each semen 

The resuwmg Rating Table is as follows: 

WSE Total flow Road Culvert 
2134.64 0 0 0 
2135.5 79.7 0 79.7 

2136.55 256 0 255 
2137.59 490 0 490 
21 38.98 880 0 880 
2140.08 1250 50 1ZOU 
2140.67 1550 175 1375 

Nom (Road &Culvert\ South 



Performance Curves Report 
terravita way 

('- ' 
Range Daw. 

Performance Curves 

(c~s) 

W. ~mvf ta  Way FIOW spla rrnslysis P m ~ 4  Engineer: EM K o l e v s ~  
pk..\tefravlHa culveil (new) ratlnp curve.ovm CHZU Hlll Ctbmaater v20 I Z . ~ ]  
W03 09:41SZ AM 0 Haeatad Me,mads. lnc. 37 6-id6 Road Watehy, CT W708 USA +I--766-1888 Page 1 d 1 

I 



Culvert Analysis Report 
Terravita Way 

culvert Summaw 
-- --- - 

Computed ~eadwater~levatlon 
- 

2.141.46 R Discharge 1,577.80 dr 
Inlet Control HW Elev 2,141.46 R Tailwater Elevation 2.133.70 R 
Outlet Contml HW Elev 2,140.83 R Control Type lnlet  con^ 
Headwater DepW Helght 1.70 

Qrades 

Upstream Invert 2,134.84 R Downstream Invert 2.133.70 R 
~ength 90.W R Constructed Slope 0.010444 Mt 

HWlraulk Pmflle 

~mRle 52 Depth, Downstream 
Slope Type steep Normal Depth 
Flow Regime Supercritical CrHlcal Depth 
VelocltV Downstream 14.12 wa Crltlcal S lo~e  

Saction 

Sectfon Shape Box Mannlngs Coeffkient 0.013 
Section MateMl Concrete span 10.00 R 
Section Slre 1Ox4R Rise 4.00 R 
Number Sections 4 

- ~p - 

let Control Propemes 

Outlet Control HW Elev 2.140.83 R Upstream Velocity Head 1.82 R 
Ke 0.40 Entrance Loss 0.73 R 

lnlet Control Prooerties 

lnlet Control HW Elev 
lnlet Type 314" chamfers; 
K 

2,141.45 it Flow Control 
45 skewed headwall Area Full 

0.52200 HDS 5 Cha~t 
0.66700 HDS 5 Scale 
0.04020 Equation Form 
0.73000 

Submerged 
160.0 fV 

11 
1 
2 

Pmject Title: Tenavlta Way 4 TenbyFour Cuhre~l F'roiect Engineer. Unda A Johnson 
~:\182944\culvert rating ntm\terravit.nrm CHZM Hlll CulvertMaster v1.0 
03/22/04 01:49:05 PM O Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT Ogm8 USA (203) 755-1666 ~age2o13 I 



Cross Sectlon 
Cross Section for Irregular Channel 

TERRA.VITA LthY fm 4PLI7 E s T , ~ ) A ? / o ~  
Pmject Description 

Workeheet Overall Roadway Section 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

S W n  Data 

Manning8 Coefflclent 0.035 
Slope o 005919 Wft 
Water Surface Elevation 2,141.45 It 
Elevation Range 2,139.80 to 2,143.56 
Discharge 1,271.07 cfs 

Pmject Enplneec Unda Johnaon 
p:\162Q44\11owmasteNIndaa ha&rhre\tenafm2 CH21YI H I U  FlowMaster v8.O [614bl I 
W 0 4  01 :53:05 Phi @ Haestad Methods, lnc. 37 Brookside Road Waterbuly. CT OGm8 USA (203) 755-1e86 Pagelof1 



Worksheet 
Worksheet for Irregular Channel 

Worksheet Overall Roadway Section 
Flow Element irregular Chennel 
Method Manning's Fonnula 
Solve For Discharge 

Input Data 

Slope 0.005919 rtm 
Water Surface Elevation 2.141.45 It 

ODtbns 

Current Roughness Method lrnproved ~ottet's Method 
Open Channel Weighting Method improved Lonel's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 2.139.80 to 2,143.56 
Discharge 1.271.07 cfs 
Row Area 453.2 ftz 
Wetted Perimeter 569.63 n 
TOP width 5~9.39 n 
Actual Depth 1.65 fl 
Critical Elevation 2,141.15 fl 

Critical slope 0.021377 wn 
Velocity 2.80 ws 
Velocity Head 0.12 R 
Spec~f~: Energy 2,141.57 n 
Froude Number 0.55 
Flow Type Subcntical 

Calculation Messages: 
Flow is drvided. 

Rouahness Sesments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevatiin 
(fl) IM 

Project Engineer: Unda Johnson 
p:\l62944Vbwma8teNlndas harddrIve\t\terra.h2 CHZM HILL FlowMaster W3.O [614bl 
WW04 01:52:22 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(A) (A) 

Project Engineer: Unda J o h m  
p:\l82944V(ow1naste~indas harddrive\tene.h2 CH2M HILL flowMaster vB.0 (61441 
03/22/04 01:5222 PM 8J Haestad Methcds, lnc. 37 Bwokside Road Waterbury. CT OB708 USA (203) 755-1666 P-e 2 of 2 I 



Performance Curves Report 
Wravlta way <north 1> 

Range Data: 

Mhlmum Maxlmum Increment 
Discharge 0.00 8,OW.W 6W.W of8 

- HW Elev. 

I I 

0.0 1000.0 ~ 0 0 . 0  3000.0 4000.0 5000.0 eooo:o 
175 0 Discharge 

(cfs) 

I 
T k  Term* Way Flow SpR Anafysls Pmled Engineer: EmUi Kolevsid 

CHZM tin1 p%..UenaVma cum (new) rating cunre.cnn CulvertMaster v2.0 12.W 
-03 W39:OB AM O Hgsstad Methods, lnc. 37 Bmokllde Road Waterbury, CT 0g7a~ USA +1-203-756-1888 Page 1 of 1 



Performance Curves Report 
terravita way <north 2* 

Performance Curves 

1qzd.- Discharge 
(CfS) 

me: Ten-avfte Way Flow Split Analysis 
Pmjm Engineer: Emlll Kolmkl P: L.. Werravilla culvert (new) rating c u w e . m  CHZM Hlll CulvertMaster v2.0 f2.006] 

OWOW33 0&38:37 AM Q Hasgtad Methods, l ~ .  37 Bmakslde Road Waterbuv, CT 08708 USA +I-203-7551688 Page I ol I 



Performance Curves Report 
terravita way dmuth> 

Range Data: 

Mlnlmum Maximum lnaement 
Discharge 0.00 B,OM).00 600.00 d8 

Performance Curves 

0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 

1720 Discharge 
(CfS) 

IW  emv vita way ROW split ~ 8 1 s  ~m)eot Engineer: E~I I I  ~olwki 
pk..Uenaviua culvert (new) mtlng curve.m CHZM HIII CulvenMaster v2.0 12.0051 
OWObW 00:54.01 AM Q H a a d  Methods. lnc 37 SmksMe Road Waterbury, CT 0670~  USA +1-203-755-1666 Page1 of1 



Performance C u ~ e a  Report 
terravita way e m b  

c.- 
Range Data: 

-- 

Mlnlmum Maxlmum Increment 
Discharge 0.00 8,000.00 800.W ols 

Performance Curves 

0.0 1000.0 2000.,0 3000.0 4000.0 5000.0 6000.0 
2 140 Dlsctiarge 

(cfs) 

7Hle: Terravlta Way Flow SplH Anatysla Pmjeot Engineer: Emill K o W  
p:L..Uemvnte cubvert (new) ram auve.nnn CHW Hlll CulvertMaster v2.0 [2W 
O9/OYOQ 09:M:B AM Q Haeatad Memoc$. lnc. 37 Bmkslde Road Waterbury, CT ~ 7 0 0  USA + I - z M ~ ~ - I ~  P a ~ e l o f l  




