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MESSAGE DISPLAY FOR WARREN ROSEBRAUGH

To: wfr
ka
fbf
Cc: mal
pac
djr
rgp
From: Don Rerick:TALOS Host : TALOS
Postmark: 01/25/96 01:33PM Delivered: 01/25/96 01:33PM
Status: Previously read

Subject: Salt River Channel - East of Price (Pima)

Message:

We have received the 95% P&S, hydrology, and hydraulics for review and
comment. We reviewed P&Sback in spring 1995.

ADOT would like our review comments by Feb. 9, which isn't much time.
I am sending you the following for review -

FBF - a set of the levee plan sheets

WFR/KA -~ set of levee plans, hydrology and hydraulics, and the specs.
I am also sending you a copy of the previous review memos, which
really don't contain much information, but will refresh your memorys
as to what we have done in past reviews.

C&M should review the construction and O&M access aspects.

Engineering should review the CSA section of the specs, the hydrualic
calcs versus toedowns, the plans to confirm the required toedowns, and
any other related engineering concern.

Please get me your written comments by Feb. 7.

Thanks!!



Table X
100-Year and 10-Year Design Salt River Water Surface Elevations
(Q100=220’000 cfs, Qw=93,000 cfs)

SR202L HEC-2 CSA 100-Year | 10-Year
Cst. Centerline Cross Section | Control Line WSE WSE
Station: s Number Station - (fe) (ft)
400+00 224.90 0+52.9 1182.6 1172.9
403+00 225.00 3+57.7 1183.3 1173.2
408+00 225.10 8+58.0 1183.6 1173.5
414400 225.19 14+66.9 1183.2 1174.1
418+00 225.28 19+00.0 1184.3 1174.8
432+00 225.38 31+24.4 1185.4 1176.0
436+00 225.48 35+26.2 1185.7 1176.0
441+00 225.57 40+27.6 1187.3 1178.6
446+00 225.66 45+36.4 1187.8 1179.3
451400 225.76 50+00.0 1188.4 1180.1
456+00 225.85 55+92.7 1189.8 1181.4
460+00 225.95 60+99.4 1190.8 1181.7
465+00 226.04 66+00.0 1191.5 1182.4
469+00 226.13 69+54.0 1191.7 1182.6
471+00 226.23 No CSA 1191.1 1183.1
472400 226.35 No CSA 1194.7 1185.5
473+00 226.50 No CSA 1197.7 1194.3
474+00 226.53 No CSA 1201.4 1195.8
478400 226.58 No CSA 1202.0 1196.3
488+00 226.61 108+96.5 1204.4 1198.0
495+00 226.70 115+09.0 1206.0 1199.2
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From: Don Rerick:TALOS Host: TALOS
Postmark: 01/25/96 01:33PM Delivered: 01/25/96 01:33PM
Status: Previously read

Subject: Salt River Channel - East of Price (Pima)

Message:

We have received the 95% P&S, hydrology, and hydraulics for review and
comment. We reviewed P&Sback in spring 1995.

ADOT would like our review comments by Feb. 9, which isn't much time.
I am sending you the following for review -

FBF - a set of the levee plan sheets

WFR/KA - set of levee plans, hydrology and hydraulics, and the specs.
I am also sending you a copy of the previous review memos, which
really don't contain much information, but will refresh your memorys
as to what we have done in past reviews.

C&M should review the construction and O&M access aspects.

Engineering should review the CSA section of the specs, the hydrualic
calcs versus toedowns, the plans to confirm the required toedowns, and
any other related engineering concern.

Please get me your written comments by Feb. 7.

Thanks! !
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L. INTRODUCTION
A. Introduction and Purpose

The Red Mountain Freeway, between the Red Mountain Traffic Interchange and McKellips
Road, will be designed and constructed in two phases. The Phase I Dobson Road Connection
project is constructed and includes a portion of the eastbound mainline traffic lanes, Ramp B
of the Dobson Road Traffic Interchange, and the southern portion of Dobson Road.
Concurrently, the City of Mesa (COM) constructed an extension of Dobson Road between the
Dobson Road Traffic Interchange and Eighth Street. The Phase II Red Mountain Freeway
project will construct the remaining freeway improvements adjacent to Phase I, and extend the
full freeway improvements beyond Alma School Road. A temporary connection will be built
to terminate the freeway at McKellips Road. New traffic interchanges will be designed at
Dobson Road and Alma School Road as part of the Phase II.

In support of the Final Design Submittal, this report summarizes the hydrologic and hydraulic
analyses performed for the on-site and off-site drainage systems. In addition, a summary of
the hydraulic design for the Alma School Drain and a summary of the hydraulic analysis for
the bank protection improvements are presented.

The drainage design for the Red Mountain Freeway was prepared in accordance with current
ADOT and FHWA design criteria. The drainage design also conforms to the requirements
of the Red Mountain Freeway Final Environmental Impact Statement (EIS). The drainage
system is designed to be compatible with existing adjacent ADOT and City of Mesa local
drainage improvements. The ultimate freeway design will reduce the flood potential along the
south bank of the Salt River and provide outfalls for runoff generated from the contributing
watershed.

B. Project Location

The Red Mountain Freeway (Phases I and II) is located in Maricopa County, Arizona, within
Sections 4, 8, 9, 17, and 18 of Township 1 North, Range 5 East of the Gila and Salt River
Baseline & Meridian. A vicinity map for the project is illustrated in Figure 1. A recent aerial
photograph which defines the limits of Phase I and II construction is provided in Figure 2.

C. Description of Improvements
1.  Existing Conditions

Phase II of the proposed Red Mountain Freeway is bounded on the west by the Price
Freeway; on the east by McKellips Road; on the north by the Salt River; on the south
by agricultural fields, Riverview Park, the Mesa Northwest Water Reclamation Plant,
sand and gravel mining operations, and a mobile home park. The City of Mesa
percolation ponds were reconfigured as part of the Red Mountain Traffic Interchange
(T.I) construction projects to compensate for the Red Mountain Freeway
encroachments.
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Several existing City of Mesa storm drains exist within the subject watershed. Generally,
they were designed to collect roadway drainage generated by a 10-year (or less) storm
event and route it to the Salt River. Engineering documentation (as-built drawings) was
available for only a portion of the facilities. The following paragraphs identify the major
storm drains located within the watershed.

McLellan Road - a storm drain (ranging in diameter from 36" to 54") routes local street
runoff to a concrete channel located west of Alma School Road. Flows are then routed
via the channel to the Salt River.

Alma School Road - a 30" RGRCP carries flow from residential streets south of
McLellan Road to the Alma School Drain.

Alma School Road - a 24" pipeline drains Alma School Road between Heather Drive
and McLcllan Road and discharges into the McLellan storm drain.

Country Club Drive - a 54" and 72" storm drain collects street flows and discharges them
into a concrete ditch just south of Lehi Road. An additional storm drain in Country
Club Drive routes flows south to the McLellan Road storm drain.

The Alma School Drain (Tempe Drain) is an existing open channel which crosses the
Red Mountain Freeway alignment between Dobson Road and Alma School Road. The
Alma School Drain serves as a wasteway for the Tempe Canal as well as an outlet for
local storm drains to the Salt River.

2. Proposed Roadway Improvements

Phase II of the Red Mountain Freeway project lies within the incorporated limits of the
City of Mesa. Phase II will construct the eastbound and westbound mainline lanes
beginning at the Price Freeway (Sta 355+00) and ending west of McKellips Road (Sta
498+00). The mainline will provide three through lanes in each direction of travel.
Traffic interchanges will be constructed at Dobson Road and Alma School Roads. Major
bridge and culvert structures will be constructed at Dobson Road, the Alma School
Drain, Sunward Materials Equipment underpass, and Alma School Road.

Significant changes were incorporated into the design concept since the initial submittal.
To reduce project construction costs, the HOV lane was eliminated east of the Red
Mountain Traffic Interchange and the mainline will be constructed with an open median.
A auxiliary lane was added to the westbound mainline between Dobson Road and the
Future RMTI Ramps W-S and W-N. Auxiliary lanes were added between Dobson Road
and McKellips Road. Dobson Road was changed to a non-curbed section under the
interchange. The Sunward Materials underpass was eliminated and subsequently added,
resulting in significant profile changes between Dobson Road and McKellips Road. The
McKellips Road Traffic Interchange was reconcepted to provide a half diamond
interchange, thus eliminating the C-D roads and replacing them with auxiliary lanes
between the McKellips Road Ramps and the Alma School Road Ramps. In addition,
the new interchange concept at McKellips resulted in significant profile changes to the
mainline and Alma School Ramps C and D.
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In conjunction with ADOT’s Phase II improvements, the City of Mesa is currently
constructing street improvements to widen Alma School Road south of the Red
Mountain Freeway.

D. Drainage Plans

The final on-site drainage plans for Phase II of the Red Mountain Freeway are provided in
Exhibit I.  Although the complete Salt River bank protection plans are presented in a
separate report, the bank protection is illustrated graphically on the drainage plan and profiles
provided in Exhibit I.

jrm:tib: JANO34.60/12168 5 STANLEY CONSULTANTS



II. OFF-SITE HYDROLOGIC ANALYSES

A, General Discussion

The hydrologic analysis of the Red Mountain Freeway was performed for the on-site and off-
site contributing drainage areas. The on-site hydrologic analysis was performed by Stanley
Consultants, Inc. (SCI) and is discussed in detail in Section III. Wood/Patel Associates, Inc.
(WPA) performed the off-site hydrologic analysis for the Red Mountain Freeway. Presented
below is a summary of the hydrologic analyses utilized to design the off-site drainage system
and cross-drainage structures.

Due to the limited right-of-way at McKellips Road and Country Club Drive it was assumed
that stormwater runoff collected along the south side of the Red Mountain Freeway will be
routed to the Salt River east of Country Club Drive (near Center Street). This is a key design
assumption for the drainage design for the Country Club Drive to Gilbert Road section of the

Red Mountain Freeway.

B. Watershed Characteristics
1. General Discussion

Off-site hydrologic analyses were performed in accordance with procedures and
methodologies outlined in the ADOT drainage design manual. The hydrologic analyses
were performed for the existing and design condition scenarios. The existing hydrologic
analyses were performed to generate the largest peak discharge and volume of runoff
from the contributing watershed. The existing condition considers the City of Mesa’s
detention/retention requirements for new development which will occur in the vicinity of
the Red Mountain Freeway.

2.  Watershed Description

The area of the watershed contributing to Phase II of the Red Mountain Freeway is
approximately 6.7 square miles. It consists of a variety of land uses (single-family
residential development, apartment complexes, commercial properties, industrial areas,
irrigated fields, and untilled land). The drainage characteristics of the watershed may be
divided into two distinct categories. The rural environment of the Salt River Pima
Maricopa Indian Community/Lehi area and the urban environment of the City of Mesa.

Runoff from the agricultural land on the Salt River Pima Maricopa Indian Community
is characterized by sheet flow toward the southwest. The flat slopes (0.2%) and tilled
fields in this area result in long times of concentration and significant attenuation of the
flow. It is anticipated that this flow will be collected and conveyed in a channel along
the north side of the proposed freeway. The channel outfall may be located along the
McDowell Road alignment. The final alignment will be determined during design of the
Country Club Drive to Gilbert Road Section of the Red Mountain Freeway.

South of the proposed freeway and north of McKellips Road, the watershed consists of

large residential lots (one acre or more) in the Lehi area. This area is generally
characterized by flat slopes, little local relief and flow from east to west. Some flow will

jrm:tib: JANO34.60/12168 6 STANLEY CONSULTANTS



follow local east-west residential streets, but most runoff will occur as shallow sheet flow.
For this reason, long times of concentration will occur (relative to more urban areas to
the south). The westward direction of flow in this area is intercepted by the proposed
freeway. Along portions of the freeway where this occurs; flow may be routed along the
south right-of-way parallel to the freeway in an channel or storm drain, or flow may be
directed across the freeway via cross drainage structures.

Adjacent to McKellips Road, commercial and residential properties drain to McKellips
Road, where concentrated flow continues to the westerly toward the Salt River. Many
of the mobile home parks and commercial areas along McKellips Road have a high
percentage of impervious areas and do not include any retention facilities. Therefore,
a significant volume of runoff will originate from these sub-basins. Slopes range from
0.14 percent to 0.21 percent along McKellips Road.

The southernmost portion of the watershed (roughly between McKellips Road and the
Tempe Canal) consists of single-family residential areas, apartment complexes, and
commercial property. The majority of this area was developed prior to the development
of strict drainage guidelines. Therefore, the volume of runoff created from this area is
relatively high in comparison to other portions of the watershed. The City of Mesa
currently requires new developments to retain the 100-year 2-hour storm event.

Stormwater runoff follows a natural swale in the topography from east to west with the
low point located between McKellips Road and McLellan Road. Although the runoff
originates as sheet flow on residential and commercial lots, flow quickly becomes
concentrated along local collector and arterial streets.

This part of the watershed also includes the historic south bank of the Salt River. Side
slopes along this bank are very steep (as much as 20% in many areas) but the overbank
areas are fairly flat (slopes less than 1 percent). The Utah Canal, owned and operated
by Salt River Project, is located midway down the historic Salt River south bank. The
canal is an earth-lined ditch used for urban irrigation deliveries, and has a capacity of
approximately 300 to 400 miner’s inches, or 7.5 to 10 cfs. The canal is tiled in areas
where flow would otherwise be likely to enter the canal, thereby allowing flow to pass
over the canal unobstructed. In areas where residential development is located adjacent
to the canal, block walls and local residential drainage patterns direct flow away from the
canal and on to streets that pass over the canal. The canal outfall is an 18" RGRCP
connected to the Country Club 54" storm drain.

The Tempe Cross Cut Canal forms the southern boundary of the watershed and the
Consolidated Canal forms the eastern boundary of the watershed. Because Salt River
Project’s operating procedure to evacuate the canals in advance of and during major
storm events to reduce the possibility of overtopping; it was assumed that these canals
do not contribute flow to the watershed. This is accomplished by discharging water
through wasteways that convey canal water to the Salt River. The Hennessy Wasteway
is located on the Southern Canal upstream of the watershed, and the Tempe Drain
(Alma School Drain) is located along the Tempe Cross Cut Canal just east of Alma
School Road.

jrm:tib: JANO34.60/12168 7 STANLEY CONSULTANTS



C. Previous Hydrologic Studies

The majority of existing hydrologic studies were performed to identify off-site and on-site
runoff within individual developments. In addition, hydrologic studies were performed for the
City of Mesa to design the storm drain systems within the watershed. A master drainage study
has not been developed for the watershed. City of Mesa topographic mapping, aerial
photographs, as-built plans, subdivision drainage plans, etc. were reviewed as part of the
development of the off-site hydrologic analyses.

D. Watershed Computer Modeling
1.  General Discussion

In order to evaluate the hydrologic performance of a watershed, a database of physical
properties was cstablished for the watershed. The primary factors which affect the
hydrologic response of a watershed are drainage area size, topography, soilivegetation
type and distribution, and rainfall characteristics. The off-site hydrologic analysis for the
Red Mountain Freeway was performed according to procedures outlined in ADOT’s
drainage design manual.

A computerized rainfall/runoff model was developed for the off-site contributing
watershed using the U.S. Army Corps of Engineers Flood Hydrograph Package (HEC-1).
The amount and temporal distribution of the rainfall, the runoff characteristics of the
watershed, and the hydraulic properties of the channels that collect and convey the direct
runoff are entered as numerical parameters in the HEC-1 program. The output then
provides a hydrograph at user-selected locations which can be used for the design of
drainage channels and cross-drainage structures.

The 1991 extended array version of HEC-1 was used for this study. The models
presented with this report should only be run with the 1991 program. The use of the
1990 (or earlier) version of HEC-1 to execute the input files developed for this project
may result in different peak discharge values. The following sections present a general
overview of the primary factors described above as they relate to the contributing
watershed for the Red Mountain Freeway.

2. Drainage Pattern & Sub-Basin Delineation

The off-site watershed was divided into fifty (50) sub-basins in order to maximize the
homogeneity in the HEC-1 modeling parameters. Each sub-basin was considered to have
relatively uniform hydrologic parameters. Sub-basin delineations and drainage flow paths
are illustrated in Exhibit II. The delineations were made on the basis of topographic
mapping and local residential area flow patterns. Field investigations were used to verify
the sub-basin delineations.

The majority of the contributing watershed consists of residential and agricultural areas
which both have mostly overland flow (sheet flow) and shallow channel flow along
streets. In general, an attempt was made to confine a single major channel element, or
prominent flow path, to each sub-basin. Sub-basins were terminated at the confluence
with other major channel elements. The drainage area sizes, slopes, and other physical
basin parameters are presented in Table I.

jrn: tib: JANO34.60/12168 8 STANLEY CONSULTANTS



TABLE |

RED MOUNTAIN FREEWAY, PHASE II
Off-Site Watershed Sub-Basin Parameters

Percent |Watershed] Time of | Storage
Subarea| Area Length | Length Lca Lea Top Bottom | Siope | Imperv. Type Conc. | Coefficient
Number ] (sq mi) (ft) {ml) (1t) (mi) |Elevation]Elevation] (ft/mi) Area (hr) (hr)
10 0.868 12985 2.459 6800 1.288 1300 1259 16.67 1 AGRI 5.395 5.350
20 0.108 6000 1.136 2900 0.549 1258 1241 14.96 14 URBAN 0.603 0.830
30 1.411 12800 2.424 5400 1.023 1270 1241 11.96 1 AGRI 5.693 4.256
40 0.279 7090 1.343 3450 0.653 1244 1229 11.17 0 AGRI 3.785 4.248
50 0.489 8500 1.610 4000 0.758 1249 1227 13.67 14 URBAN 0.840 0.670
60 0.115 3000 0.568 1900 0.360 1227 1217 17.60 29 URBAN 0.344 0.247
70 0.164 6700 1.269 3300 0.625 1242 1227 11.82 14 URBAN 0.690 0.831
80 0.202 5800 1.098 2850 0.540 1241 1227 12.74 15 URBAN 0.630 0.595
90 0.098 3400 0.644 1640 0.311 1227 1222 7.76 12 URBAN 0.524 0.478
100 0.073 3700 0.701 2100 0.398 1224 1216 11.42 8 AGRI 2.474 3.387
110 0.130 4000 0.758 2450 0.464 1240 1232 10.56 7 AGRI 2.822 2.997
120 0.030 350 | 0.066 200 | 0.038 1251.5 1251 7.54 34 URBAN 0.107 0.026
130 0.028 1740 | 0.330 670 | 0.127 1235 1232 9.10 32 URBAN 0.214 0.209
140 0.015 1500 0.284 700 0.133 1233 1228.3 16.54 85 URBAN 0.126 0.151
150 0.084 3000 0.568 1600 0.303 1233 1227.9 8.98 43 URBAN 0.305 0.259
160 0.014 1200 0.227 500 0.095 1228 1226.5 6.60 54 URBAN 0.146 0.154
170 0.007 900 0.170 450 0.085 1228.3 1227.2 6.45 85 URBAN 0.105 0.125
180 0.028 1600 0.303 800 0.152 1228 1227 3.30 35 URBAN 0.244 0.228
185 0.056 1550 0.294 600 0.114 1228 1227 3.41 35 URBAN 0.240 0.147
190 0.012 1500 0.284 800 0.152 1227 1226 3.52 47 URBAN 0.197 0.280
200 0.048 2200 0.417 900 0.170 1227 1224.5 6.00 54 URBAN 0.226 0.198
210 0.046 3100 0.587 1600 0.303 1226.8 1221 9.88 75 URBAN 0.234 0.281
220 0.019 1600 0.303 900 0.170 1224 1223 3.30 54 URBAN 0.206 0.238
230 0.029 1750 0.331 850 0.161 1222 1221 3.02 54 URBAN 0.220 0.214
240 0.012 1200 0.227 500 0.095 1223 1221 8.80 85 URBAN 0.117 0.131




TABLE |

RED MOUNTAIN FREEWAY, PHASE Il
Off-Site Watershed Sub-Basin Parameters

Percent |Watershed| Time of Storage
Subarea| Area Length | Length Lca Lca Top Bottom | Slope | Imperv. Type Conc. | Coefliclent
Number | (sq mi) (ft) (mi) (ft) (ml) |Eievation]Elevation] (ft/mi) Area (hr) (hr)
250 0.018 1000 0.189 300 0.057 1221 1219.8 6.34 85 URBAN 0.107 0.082
260 0.114 3700 | 0.701 1450 | 0.275 1222 1216 8.56 56 URBAN 0.297 0.250
270 0.068 2400 0.455 1600 0.303 1216 1200 35.20 64 URBAN 0.203 0.155
280 0.058 800 0.152 350 0.066 1260 1250 66.00 5 URBAN 0.237 0.084
280 0.069 2300 0.436 1200 0.227 1233 1225.9 16.30 30 URBAN 0.274 0.207
300 0.026 1750 0.331 875 0.166 1228.3 1225.1 9.65 54 URBAN 0.187 0.188
310 0.210 5870 1.112 2340 0.443 1256 1224.6 10.94 36 URBAN 0.451 0.405
320 0.027 1900 0.360 1050 0.199 1226.8 1224.8 5.56 54 URBAN 0.216 0.234
330 0.013 750 | 0.142 300 | 0.057 1255 1254 7.04 54 URBAN 0.113 0.081
340 0.082 2440 0.462 700 0.133 1254 1250 8.66 35 URBAN 0.255 0.182
350 0.018 600 0.114 300 0.057 1230 1225 44.00 22 URBAN 0.118 0.059
360 0.090 2400 0.455 600 0.114 1227.5 1222.8 10.34 35 URBAN 0.240 0.160
370 0.107 3500 | 0.663 2000 | 0.379 1224 | 1219.8 6.34 35 URBAN 0.390 0.335
380 0.070 1940 0.367 650 0.123 1254.8 1251 10.34 10 URBAN 0.356 0.240
390 0.063 2600 0.492 1300 0.246 1251 1220.5 22.63 45 URBAN 0.235 0.204
400 0.125 1200 0.227 500 0.095 1253.6 1250 15.84 5 URBAN 0.371 0.123
410 0.035 1840 0.348 650 0.123 1240 1220 57.39 47 URBAN 0.148 0.130
420 0.065 2000 0.379 700 0.133 1220 1214.1 15.58 40 URBAN 0.208 0.141
430 0.092 1692 0.320 700 0.133 1218 1216.5 4.68 36 URBAN 0.254 0.127
440 0.116 2500 0.473 1750 0.331 12214 1216 11.40 39 URBAN 0.310 0.190
450 0.026 1300 0.246 900 0.170 1216.4 1215.1 5.28 10 URBAN 0.347 0.300
460 0.026 2200 0.417 1000 0.189 1218 1215.6 5.76 85 URBAN 0.186 0.229
470 0.056 2400 0.455 800 0.170 1216 1212.3 8.14 54 URBAN 0.225 0.193
480 0.128 3200 0.606 600 0.114 1216 1210 9.90 5§57 URBAN 0.226 0.154
490 0.611 7192 1.362 2840 0.538 1253 1206.4 19.24 31 URBAN 0.540 0.317
500 0.011 870 0.165 400 0.076 1210 1205 30.34 54 URBAN 0.100 0.090

* SLOPE NOT BASED ON TOTAL CHANGE IN ELEVATION




3. Rainfall Data

The hydrologic response of a watershed is dependent upon rainfall characteristics such
as depth, duration, spatial and temporal distribution of the rainfall event. The rainfall
depth is a function of the probability of occurrence and the duration of the event. This
probability is expressed as a recurrence interval (50-year, 100-year, etc.) which is often
defined as the average interval of time within which the magnitude of an event will be
equaled or exceeded at least one time. The 100-year 24-hour storm event in conjunction
with the Corps hypothetical distribution were utilized for this study.

Rainfall depths for the project drainage area were developed using isopluvial maps and
regression equations developed by the National Oceanic and Atmospheric
Administration. Point rainfall estimates were computed using the Bureau of
Reclamation’s PREFRE computer program. Table II summarizes point precipitation
values for the project watershed.

TABLE I1
Point Rainfall Depths

purston | @5 | Gy | Gm | G | 6w | G | Gy
5-min 0.29 0.40 0.47 0.56 0.64 0.71 0.89
10-min 0.44 0.60 0.71 0.86 0.98 1.10 1.36
15-min 0.54 0.75 0.90 1.10 1.25 1.41 1.76
30-min 0.71 1.01 1.21 1.48 1.69 1.91 2.39
1-hr 0.87 1.25 1.50 1.85 2.12 2.38 3.00
2-hr 0.95 1.36 1.63 2.01 2.30 2.59 3.26
3-hr 1.00 1.43 1.72 2.12 243 2.73 3.44
6-hr 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-hr 1.20 1.73 2.08 2.56 2.93 3.30 4.15
24-hr 1.30 1.88 2.26 2.79 3.20 3.60 4.53

jrm:tib: JANO34.60/12168 11 STANLEY CONSULTANTS



4.  Soil Properties & Surface Cover

Soil data from the Soil Conservation Service (SCS) was used in conjunction with
procedures and methodologies outlined in the ADOT drainage design manual to
determine the infiltration parameters for the watershed. The vegetative cover ranges
from 0% for the agricultural fields between growing seasons, to 60% in the residential
areas. The soil types occurring in the study watershed are presented in Table III.

5. Interception and Infiltration Losses

The Green-Ampt infiltration equation was used to simulate rainfall losses due to
infiltration into the soil matrix. The surface retention loss and the rate of rainfall
infiltration must be estimated. The parameters for this equation are estimated as a
function of soil texture. The soil is placed in one of twelve texture classes based on the

percentage sand, silt, and clay and the size gradation.

The three Green-Ampt infiltration parameters used in the 1991 version of HEC-1 are:
1) hydraulic conductivity at natural section (XKSAT); 2) wetting front capillary suction
(PSIF); and 3) volumetric soil moisture deficit at the start of rainfall (DTHETA). One
of these parameters (hydraulic conductivity) can be adjusted for the effects of vegetation
ground cover. These parameters are functions of soil characteristics, ground surface
characteristics, and land management practices.

Soil horizon data from the SCS soil survey was combined with Green-Ampt parameter
values published by ADOT to develop Green-Ampt infiltration parameters for the soil
associations listed in Table III of this report. Table V lists the calculated Green-Ampt
parameters used in the HEC-1 model.

Most drainage areas will be composed of more than one soil type and may require the
determination of composite values for the Green-Ampt parameters. The procedure used
to determine these values is to average the area-weighted logarithms of the individual
subarea XKSAT values and to select the PSIF and DTHETA values from a graph. Table
IV shows the area-weighted logarithm procedure for determining the sub-basin composite
XKSAT values. After the composite XKSAT value is determined, the values of PSIF
and DTHETA are selected from Figure 3-3 in the ADOT drainage design manual.

6. Unit Hydrographs

Unit hydrograph methodology is used to route the time increments of excess rainfall from
the watershed (or sub-basin) to the watershed outlet (or modeling concentration point).
The hydrograph of one-inch of excess runoff from a storm of specified duration for a
specific watershed is called a unit hydrograph. In order to properly develop a unit
hydrograph for a particular watershed, an adequate database (rainfall and runoff records)
is required.
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TABLE III 01/02/96
RED MOUNTAIN FREEWAY, PHASE Il
Offsite Watershed Soil Types
SOIL UNIT AREAS IN SQUARE MILES
Subarea Total SOIL UNIT
D Area Am Av Qf Gm LaA Pm PnC PvA RIA RIB Ru
Soil Type Alluvial Clay |Fine Sandy| Loam Loam Clay QGravelly | V. Qrav. | Qravelly | Gravelly Rough
Land Loam Loam Loam Loam Loam Loam Loam |Broken Land]
10 0.8681 0.2394 0.4142 0.0941 0.0432 © 0.0772
20 0.1084 0.0868 0.0185 0.0031
30 1.41141 0.7038 0.5189 0.1158 0.0726
40 0.2791 0.2714 0.0062 0.0015
50 0.4893 0.3851 0.0108 0.0710 0.0124
60 0.1151 0.0218 0.0441 0.0218 0.0278
70 0.1640 0.1181 0.0479
80 0.2016 0.1491 0.02168 0.0309
90 0.0079 0.0654 0.0124 0.0124 0.0077
100 0.0728 0.0185 0.0234 0.0139 0.0170
110 0.1301 0.0853 0.0283 0.0031 0.0124
120 0.0285 0.0095 0.0015 0.0185
130 0.0284 0.0114 0.0170
140 0.0145 0.0145
150 0.0839 0.0807 0.0232
160 0.0137 0.0069 0.0034 0.0034
170 0.0070 0.0039 0.0031
180 0.0280 0.014 0.0112 0.0028
185 0.05682 0.0084 0.0422 0.0056
190 0.0117 0.0008 0.0111
200 0.0484 0.029 0.0194
210 0.0455 0.0455
220 0.0187 0.0178 0.0009
230 0.0291 0.0262 0.0029
240 0.0119 0.0119
250 0.0175 0.0175
260 0.1140 0.0031 0.0848 0.0263
270 0.0878 0.0124 0.0124 0.0124 0.0306
280 0.0578 0.0062 0.017 0.03 0.0048
290 0.0689 0.031 0.0379
300 0.0264 0.0264
310 0.2102 0.0077 0.0386 0.1268 0.0077 0.0232 0.0082
320 0.0268 0.0268
330 0.0133 0.0133
340 0.0823 0.0544 0.0062 0.0093 0.0124
350 0.0183 0.0183
360 0.0896 0.0782 0.0134
370 0.1073 0.0865 0.0015 0.0093
380 0.0701 0.0855 0.0046
390 0.0630 0.0124 0.0243 0.0077 0.0062 0.0124
400 0.1245 0.089 0.0355
410 0.0345 0.0172 0.0052 0.0121
420 0.0654 0.0216 0.0438
430 0.0923 0.0552 0.0371
440 0.1158 0.0523 0.0247 0.0293 0.0093
450 0.0257 0.0139 0.0118
460 0.0256 0.0102 0.0154
470 0.0564 0.0045 0.0118 0.0401
480 0.1278 0.1021 0.0255
490 0.6112 0.0163 0.0133 0.0103 0.3392 0.0385 0.1493 0.0252 0.0182
500 0.0108 0.0108
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TABLE 1V

RED MOUNTAIN FREEWAY, PHASE 1l 01/02/96
Calculation of Subbasin Composite XKSAT
Composite XKSAT = antilog {sum[A(l) * log(XKSAT(}))] / A}
where  A(i) = Area of Sail Unit within Subbasin (from Table ill-A)
A = Total Subbasin Area (from Table Ili-A)
XKSAT(i) = XKSAT Value for Sail Unit (below)
Subarea Composit A(i) * log(XKSAT(i))
/] XKSAT, in/hr Am Av af am LaA Pm PnC PvA RIA RIB Ru
10 0.28 -0.14 -0.25 -0.04 -0.02 -0.03
20 0.08 -0.12 -0.01 -0.00
30 0.09 -0.98 -0.31 -0.16 -0.03
40 0.04 -0.38 -0.00 -0.00
50 0.06 -0.55 -0.01 -0.03 -0.00
60 0.11 0.00 -0.08 -0.01 -0.04
70 0.08 -0.16 -0.02
80 0.07 -0.21 -0.01 -0.01
90 0.06 -0.09 -0.01 -0.02 -0.00
100 0.13 0.00 -0.03 -0.01 -0.02
110 0.08 0.12 -0.02 -0.00 -0.00
120 0.40 -0.00 -0.00 0.01
130 0.12 -0.02 -0.01
140 0.04 -0.02
150 0.08 -0.08 -0.01
160 0.11 -0.01 -0.00 -0.00
170 0.11 -0.01 -0.00
180 0.10 -0.02 -0.01 -0.00
185 0.20 -0.01 -0.03 -0.00
190 0.23 -0.00 -0.01
200 0.08 -0.04 -0.01
210 0.04 -0.06
220 0.04 -0.02 -0.00
230 0.04 -0.04 -0.00
240 0.04 -0.02
250 0.04 -0.02
260 0.04 0.00 -0.12 -0.04
270 0.10 0.00 -0.02 -0.01 -0.04
280 0.38 -0.00 0.0 -0.01 -0.00
290 0.11 -0.04 0.02
300 0.04 -0.04
310 0.25 -0.01 -0.02 -0.08 -0.00 -0.01 -0.00
320 0.04 0.04
330 0.25 -0.01
340 0.29 -0.03 -0.00 -0.00 -0.00
350 0.25 -0.01
360 0.05 -0.11 -0.01
370 0.04 -0.13 -0.00 -0.01
380 0.26 -0.04 -0.00
390 0.21 -0.02 -0.01 -0.00 -0.00 -0.00
400 0.29 -0.05 -0.01
410 0.22 0.01 -0.01 -0.00
420 0.04 -0.03 -0.08
430 0.04 -0.08 -0.05
440 0.07 .07 -0.01 -0.04 -0.00
450 0.04 -0.02 -0.02
460 0.04 -0.01 -0.02
470 0.08 -0.01 -0.01 -0.08
480 017 -0.068 -0.04
490 0.17 0.00 -0.02 -0.01 -0.20 -0.02 -0.21 -0.01 -0.01
500 0.25 -0.01
XKSAT for Soil Unit 1.2 0.04 0.25 0.26 0.25 0.04 0.4 0.4 0.4 0.4 0.4
log XKSAT 0.0792 | -1.3979 -0.6021 -0.6021 -0.6021 -1.3979 | -0.3979 -0.3979 -0.3979 | -0.3979 -0.3979
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TABLE V 03/15/95
RED MOUNTAIN FREEWAY, PHASE Il
Green-Ampt Infiltration Parameters
Subarea Composite Vegetative Ck 1A, DTHETA PSIF, Adjusted RTIMP,
1D XKSAT, in/hr  Cover, % in (normal) In XKSAT %

10 0.28 90 1.88 | 0.47 0.25 49 0.53 1
20 0.06 43 136 0.14 0.15 85 0.09 14
30 0.09 2 1.00 | 0.48 0.15 7.5 0.09 1
40 0.04 0 1.00 | 0.50 0.15 9.6 0.04 0
50 0.08 43 1381 0.14 0.15 8.5 0.08 14
60 0.11 28 1.20 | 0.20 0.18 7.0 0.13 29
70 0.08 43 1.36 | 0.14 0.15 7.8 0.11 14
80 0.07 42 136 | 0.13 0.13 8.1 0.09 15
90 0.06 30 1.22) 028 0.15 85 0.07 12
100 0.13 (] 1.00 | 0.45 0.2t 8.5 0.13 8
110 0.08 18 t1.00 | 038 0.15 7.8 0.00 7
120 0.40 33 1.25 | 0.12 0.25 4.2 0.50 34
130 0.12 34 1.26 | 0.12 0.19 6.7 0.15 32
140 0.04 8 1.00 | 0.07 0.15 9.6 0.04 85
150 0.08 28 1.20 | 0.11 0.15 7.8 0.09 43
160 0.11 23 1.14 | 0.10 0.16 7.0 0.13 54
170 0.1 8 1.00 | 0.07 0.18 7.0 0.11 85
180 0.10 33 1.25 | 0.12 0.15 7.1 0.13 35
185 0.20 3 1.25 ] 0.12 0.25 3.5 0.25 35
190 0.23 27 1.18 | 0.10 0.25 5.2 0.27 47
200 0.08 23 1.14 | 0.10 0.15 7.8 0.10 54
210 0.04 13 1.03 | 0.08 0.15 9.6 0.04 75
220 0.04 23 1.14 | 0.10 0.15 9.6 0.05 54
230 0.04 23 1.14 ]} 0.10 0.15 9.6 0.05 54
240 0.04 8 1.00 | 0.07 0.15 96 0.04 85
250 0.04 8 1.00 | 0.07 0.15 9.6 0.04 85
260 0.04 22 1.13 | 0.09 0.15 9.6 0.05 56
270 0.10 18 1.09 | 0.09 0.15 741 0.11 64
280 0.38 48 141 | 0.15 0.25 4.2 0.54 5
290 0.11 35 1.28 | 0.12 0.18 7.0 0.14 30
300 0.04 23 1.14 | 0.10 0.15 X ] 0.05 54
310 0.25 32 1.24 | 0.1 0.25 5.0 0.32 36
320 0.04 23 1.14 | 0.10 0.15 9.6 0.05 54
330 0.25 23 1.14 | 0.10 0.25 5.0 0.29 54
340 0.29 33 1.25 | 0.12 0.25 4.8 0.37 35
350 0.25 39 132 ] 0.13 0.25 5.0 0.33 22
360 0.05 33 1.25 | 0.12 0.13 9.0 0.07 35
370 0.04 33 1.25}] 0.12 0.15 9.6 0.05 3s
380 0.26 50 144 | 0.50 0.25 5.0 0.37 10
390 0.21 28 1.19 | 0.11 0.25 5.4 0.25 45
400 0.29 47 1.41 | 0.47 0.25 4.8 0.40 5
410 0.22 27 1.18 | 0.10 0.25 53 0.26 47
420 0.04 30 1.22 1 0.11 0.15 9.6 0.05 40
430 0.04 32 1.24 ] 0.11 0.15 9.6 0.05 36
440 0.07 31 1.23 | 0.11 0.18 8.1 0.09 39
450 0.04 80 1.77 | 0.50 0.15 9.6 0.07 10
4860 0.04 8 1.00 | 0.07 0.15 9.6 0.04 85
470 0.08 23 1.14 | Q.10 0.15 8.5 0.07 54
480 0.17 22 1.13 | 0.09 0.25 5.8 0.20 57
490 0.17 25 1.16 | 0.23 0.25 5.8 0.19 31
500 0.25 23 1.14 | 0.10 0.25 5.0 0.29 54




Since very few watersheds in Arizona have adequate data, an indirect method is usually
used to develop a synthetic unit hydrograph. This synthetic hydrograph is representative
of all of the composite effects of the storm and watershed characteristics that result in
excess runoff from the watershed. The synthetic hydrograph procedure recommended
by ADOT is the Clark unit hydrograph. The Clark unit hydrograph requires the
estimation of three parameters; the time of concentration (T,), the storage coefficient
(R), and a time-area relation.

Time of concentration is the travel time, during the corresponding period of most intense
rainfall excess, for a flood wave to travel from the hydraulically most distant point in the
watershed to the point of interest. The agricultural/urban T, equations used for the
project site are presented below.

Agricultural: T=7.2A°% 1,03 05502
Urban: 70:3_ 240170 25on. 2 ¢-0. 14 pTIMP 0. 36
where:
T, = Time of concentration, (hours);
A = Area, (square miles);
L = Length of watercourse to hydraulically most distant point, (miles);
L, = Length measured from the concentration point along L to a point

on L that is perpendicular to the watershed centroid, (miles);
Watercourse slope, (ft/mile)
Effective impervious area, in percent.

S
RTIMP

The storage coefficient is a Clark unit hydrograph parameter that relates the effects of
direct runoff storage in the watershed to unit hydrograph shape. The equation for
estimating the storage coefficient (R) is:

R0.37 70" LO®A057

where:
R = Storage coefficient (hours);
T, = Time of concentration (hours);
L = Length of watercourse to the hydraulically most distant point
(miles);
A = Area (square miles).

The time-area relation is a graphical parameter that specifies the accumulated area of
the watershed that is contributing runoff to a concentration point at any given time.
Sufficient data was not available to analyze the watershed by producing areas that have
equal incremental travel times to the outflow location. Therefore, synthetic time-area
relationships "A" and "C" from ADOT Table 4-1 were utilized for this analyses. These
relationships are presented in Table VI.
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Table VI
Values of the Dimensionless Synthetic Time-Area
Relations for the Clark Unit Hydrograph

T Contributing Area, Contributing Area,
ISR‘:VE::‘RCI;:“NFI" as a Percent of Total Area as a Percent of Total Area
URBAN WATERSHED AGRICULTURAL WATERSHED
OF Tc "A" "C"
0 0 0
10 5 3
20 16 5
30 30 8
40 65 12
50 77 20
60 84 43
70 90 75
80 94 90
90 97 96
100 100 100

7.  Channel Routing Parameters

Runoff from overland flow areas (yards, fields, etc.) will ultimately reach some type of
defined channel (streets, etc.) where it joins with other runoff and continues downstream
as open channel flow. The modified puls channel routing operations were used to route
hydrographs from one sub-basin to the next. The "normal depth, storage outflow" option
in HEC-1 was used for sub-basin routing operations.

Field observation, review of USGS quadrangle maps, and engineering judgement were
used to develop channel routing geometries for the storage routing operations. The
routing procedure utilizes input that describes the channel length, slope, roughness, and
geometry. An 8-point cross-section with variable overbank and channel roughness values
is utilized.
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In residential areas, routed flows do not follow a specific street, but instead may spread
out among several streets. Where this is likely to occur, the width and length of channels
in the HEC-1 model were adjusted to accurately model the basin. On any street routing
procedure, building or block wall offsets from the curb were included as part of the
channel cross-section and were based on field observations and engineering judgement.
In residential areas, a Manning’s "n" value of 0.016 was used for street flow and 0.030
was used for flow outside of the street. A summary of HEC-1 routing parameters is
provided in Table VII.

8. Flow Diversions

The City of Mesa storm drain system is designed to handle the 10-year storm event.
Flows up to and including the 10-year event were diverted from the surface flow at the
McKellips Road/Country Club Drive intersection and at the Alma School Road/McLellan
Road intersection. The capacities of the storm drains were estimated assuming normal
depth flow.

In addition to storm drain diversions, two other diversion points were included in the
HEC-1 model. Field investigations determined that significant flow splits occur at the
McKellips Road/Mesa Drive intersection and at the McKellips Road/Country Club Drive
intersection. Flow distributions were estimated based on normal depth capacities of each
roadway section. Diversion sub-routines were included in the HEC-1 model for these
areas.

9. On-site Retention/Detention Facilities

Many of the residential areas within the study watershed include at least some retention.
From 1973 to 1987, the City of Mesa drainage design ordinances required retention of
the 50-year, 24-hour storm volume for new development; in 1987 the drainage ordinance
was modified to require retention of the 100-year, 2-hour storm volume. However, many
areas within the urbanized watershed were constructed prior to 1973 and do not have
stormwater retention.

In order to determine the quantity of retention provided within individual developments,
City of Mesa subdivision design records were reviewed and, where data was not available,
estimates of retention basin sizes were made based on field observation.

Subareas for which the retention requirement was known were modeled accordingly. If
the design event was not known, but significant retention facilities were evident, the
smaller of the 100-year 2-hour event or the 50-year 24-hour event was used to determine
the retention volume. Subareas with little or no apparent retention facilities were
modeled with no retention.

In order to account for on-site retention within particular sub-basins, "dummy reservoirs"
were added to the HEC-1 model. Reservoir volumes were sized to model the 100-year
2-hour or 50-year 24-hour City of Mesa retention requirements. Runoff created by the
100-year 24-hour storm event was routed through the reservoir to simulate the
attenuation and/or translation of the hydrographs. Runoff in excess of the reservoir
capacity was allowed to flow out of the reservoir to the next downstream sub-basin.
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TABLE Vit 03/15/95
RED MOUNTAIN FREEWAY, PHASE I
Summary of HEC-1 Routing Parameters

Manning's “n* Channel |Estimate | Approx.
HEC-1 Left Main Right | Length | Siope | Bottom |Avg Velo Travel
Operation|Overbank|Channel |Overbank] (ft) (ft/rt) [width (ft)l  (fps) | Time (min)| NSTPS

11 0.035 0.030 0.035 6000 | 0.0030 10 3.2 31.3 16

21 0.040 0.040 0.040 5800 | 0.0022 250 0.8 120.8 60

36 0.035 0.030 0.035 4800 | 0.0025 60 3.4 23.5 12

56 0.040 0.040 0.040 3000 | 0.0037 250 2.1 23.8 12

66 0.035 0.030 0.035 3000 | 0.0003 60 1.8 27.8 14

86 0.040 0.040 0.040 2900 | 0.0017 250 0.9 53.7 27

96 0.030 0.016 0.030 2650 | 0.0023 25 4.7 9.4 5
106 0.035 0.030 0.035 2700 | 0.0059 60 6.3 7.1 4
121 0.030 0.016 0.030 1250 | 0.0152 44 4.9 4.3 2
137 0.030 0.016 0.030 1400 | 0.0026 68 23 10.1 5
146 0.030 0.016 0.030 500 | 0.0008 68 1.7 4.9 2
176 0.030 0.016 0.030 650 | 0.0011 68 2.6 4.2 2
187 0.030 0.016 0.030 1350 | 0.0004 64 2.1 10.7 5
196 0.030 0.016 0.030 1000 | 0.0015 68 2.9 5.7 3
226 0.030 0.016 0.030 850 | 0.0021 68 3.2 4.9 2
246 0.030 0.016 0.030 600 | 0.0035 68 4.3 2.3 1
256 0.030 0.016 0.030 2000 | 0.0019 68 3.7 9.0 5
266 0.030 0.016 0.030 2450 | 0.0065 68 2.1 19.4 10
281 0.030 0.016 0.030 800 | 0.0176 800 1.6 8.3 4
296 0.030 0.016 0.030 700 | 0.0011 25 2.9 4.0 2
306 0.030 0.016 0.030 600 | 0.0008 25 3.2 3.1 2
324 0.030 0.016 0.030 1350 | 0.0014 64 2.6 8.7 4
326 0.030 0.016 0.030 1250 | 0.0014 50 3.8 5.5 3
346 0.030 0.016 0.030 5§50 | 0.0091 300 3.8 24 1
356 0.030 0.016 0.030 500 | 0.0080 25 4.3 1.9 1
366 0.030 0.016 0.030 800 | 0.0023 25 5.1 2.6 1
368 0.030 0.016 0.030 1250 | 0.0010 75 2.8 7.4 4
386 0.030 0.030 0.030 1900 | 0.0043 300 3.8 8.3 4
398 0.030 0.016 0.030 1800 | 0.0021 75 4.2 7.1 4
401 0.030 0.016 0.030 1900 | 0.0105 64 5.2 6.1 3
416 0.030 0.016 0.030 650 | 0.0091 64 4.1 2.6 1
431 0.030 0.016 0.030 1350 | 0.0004 25 1.7 13.2 7
447 0.030 0.016 0.030 1350 | 0.0014 64 4.3 5.2 3
459 0.030 0.016 0.030 1700 | 0.0008 64 2.1 13.5 7
467 0.030 0.016 0.030 700 | 0.0014 64 3.1 3.8 2
469 0.030 0.016 0.030 1250 | 0.0017 64 4.9 4.3 2
476 0.030 0.016 0.030 1650 | 0.0015 64 5.0 5.5 3
481 0.030 0.016 0.030 1300 { 0.0010 25 2.5 8.7 4
486 0.030 0.016 0.030 2150 | 0.0015 64 5.1 7.0 4
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E. Ponding at Alma School Road

A large earthen berm around the gravel mining operation (located north of the Alma School
Drain) and a slight sag in the Alma School Road profile cause a significant volume of
ponding to occur on and adjacent to Alma School Road during major storm events. During
the 100-year, 24-hour storm event, approximately 1400 cfs concentrates near the intersection
of McLellan and Alma School Roads; ponds east of Alma School Road, and then flows in two
directions.

First, a portion of the flow continues west in a 48" storm drain along McLellan Road. A part
of the flow in excess of the storm drain capacity will continue into the existing gravel mining
operation west of Alma School Road. Flow not entering the gravel pit, combined with the
McLellan Road storm drain flow, totals 250 cfs (concentration point 499C) in the 100-year 24-
hour storm. This 250 cfs is the flow arriving at the Red Mountain Freeway. The flow was
estimated based on a flow distribution along a cross-section on the gravel mining operation
property. A 54" outlet pipe located in a detention basin west of Alma School Road on the
south side of the Red Mountain Freeway is proposed to route flows to the Salt River. This
detention basin receives pavement runoff from 18 acres of Freeway storm drains as well as the
250 cfs flow arriving from the east. With storage routing in the approximately 2-acre detention
basin, the basin peak inflow of 270 cfs is attenuated to a peak of 190 cfs.

If blockage of the outlet pipe should occur, or if more than 250 cfs should arrive at the culvert
from the east, the excess flow will enter the gravel pit to the south. If the gravel pit fills, flow
will continue through the Sunward Materials equipment underpass and into the Salt River.
The equipment pass has a flow capacity nearly equal to the 1400 cfs arriving at the McLellan
Road and Alma School Road intersection, and is located approximately 5 feet below the
surrounding natural grade. It therefore serves as a very effective emergency overflow
structure.

It must be noted that any future construction within the gravel mining operation must
preserve a path for emergency overflows with no decrease in capacity compared to the existing
condition.

Second, flows are diverted south along Alma School Road. Stormwater runoff on Alma
School Road ponds to a depth of approximately 1 foot before outfalling into the Alma School
Drain.

F.  Summary of Results

The summary output from the HEC-1 computer program for Phase II of the Red Mountain
Freeway is presented in Appendix A. The off-site peak discharges are summarized in Table
VIIL

Note that it is assumed that the flow at concentration point 65C will be routed to the Salt
River east of Country Club Drive, near Center Street. This is a key design assumption for
the drainage design for the Country Club Drive to Gilbert Road section of the Red Mountain
Freeway.
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Flow arriving at concentration point 105C (Country Club Drive) totals 20 cfs in the 100-year
event and remains on the south side of the freeway until it reaches McKellips Road. It then
combines with flow arriving from the east along McKellips, and crosses the freeway at
McKellips Road. The combined flow is about 220 cfs at concentration point 275C.

Peak Discharge Values for the Red Mountain Freeway

Table VIII

Phase II Off-Site Drainage Areas
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Concentration - . . Qoo
Point Description of Concentration Point (cfs)
35C North Channel 370
McDowell and Stapley Roads
45C North Channel 420
McDowell Road and Mesa Drive
65C South Channel 590
Lehi Road and Center Street
105C South Channel 20
Freeway at Country Club Drive
275C Cross Drainage 220
Freeway at McKellips Road
499C Cross Drainage 250
at McLellan Road Alignment
Basin Detention Basin QOutflow 190
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III. ON-SITE DRAINAGE

A. General Discussion

The on-site drainage system is designed to optimize the number and location of storm drain
catch basins, minimize maintenance requirements, provide safe and efficient access for
maintenance operations; and allow for staged construction of the Red Mountain Freeway
projects into an integrated drainage system. Generally, on-site runoff is intercepted by catch
basins and conveyed through storm drain laterals to cross-culverts or roadside ditches which
outfall to the Salt River.

1.  Previous Studies

A previous on-site drainage study was performed in November 1992 for the global design
of the Red Mountain Traffic Interchange. In October 1993, the Red Mountain Freeway
alignment, Red Mountain Traffic Interchange ramps, and the Dobson Road T.I. were
modified as a result of the Draft Environmental Impact Statement. The final Drainage
Report for the Phase I Dobson Road Connection Portion of the Red Mountain Freeway
was completed in September 1994.

This report documents the on-site drainage system for Phase II of the Red Mountain
Freeway, between the Red Mountain Traffic Interchange and the temporary connection
at McKellips Road.

2.  Design Criteria

The drainage design criteria for this project is based on ADOT’s Design Procedures
Manual. To reduce construction costs, the HOV lane was removed and an open median
will be constructed east of the Red Mountain T.I. However, the cross-road bridges will
be constructed to the ultimate freeway width at Dobson Road and Alma School Road.

Mainline pavement superelevated away from the median is designed for the ultimate
closed median condition. It is assumed that all the area from the construction centerline
would be paved in the future and contribute runoff to the catch basins located along the
outside shoulder.

Mainline pavement superelevated towards the median is designed for an open median
condition. The contributing drainage area includes the interim pavement and the open
median. Therefore, the drainage area and runoff contributing to the median catch basins
is greatest for the interim condition. The storm drain laterals in the median are located
to permit paving the median and relocating the basins adjacent to future barrier. Median
storm drain connector pipes are located within the future shoulder to prevent sign
foundation conflicts.

Since the open median section is considered a long-term interim condition, the design
pavement spread was increased to 9 feet along the open median curb and gutter. Nine
feet of spread encroaches into the 12 foot travel lane approximately 1 foot for the interim
design. The design spread along the outside shoulder is designed based on no more than
one-half travel lane encroachment for the 10-year frequency storm.
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Normal crowned mainline pavement sections are designed for closed median conditions.
All catch basins along the outside shoulder are sited assuming a future closed median
condition which generates larger contributing drainage areas. In addition, catch basins
are sited at convenient cross culvert locations and low points in the median to intercept
and convey the interim open median runoff.

ADOT District Maintenance requested that all outfalls to roadside ditches utilize ADOT
standard flared end sections (C-13.20) with riprap pads to reduce outlet erosion. ADOT
District Maintenance indicated that these facilities require less maintenance than
alternative designs.

At Alma School Road, cross-road ramps superelevated towards the infield are designed
to convey runoff to infield channels using scuppers. It was considered cost prohibitive
to construct a storm drain lateral and catch basin to intercept the ramp runoff at these
locations. Detail J presents the scupper design as part of the 100% drainage plans.

Runoff on the north side of the Red Mountain Freeway sheet flows down the bank
protection into the Salt River.

Double catch basin systems were designed for all off-ramp gore locations. The first basin
was placed approximately 105 feet behind the back-of-gore to intercept the contributing
runoff. This basin is located on the upstream side of the barrier GET system where
runoff depths can exceed the 3 inch height of the Type D curb and gutter section. A
second basin was placed 13 feet behind the back-of-gore at the beginning of the gore
curb and gutter transition. This basin intercepts all the contributing stormwater and
reduces runoff from crossing the gore onto the ramp.

Runoff: The on-site runoff was quantified using the rational method as outlined in
ADOT’s hydrology manual.

Runoff Coefficients:

Paved Surfaces 0.95
Highway Slopes 0.70
(Decomposed granite with
3:1 slopes or less)
Highway Slopes 0.60
(Decomposed granite with
less than 5:1 slopes)

Time of Concentration: The time of concentration for the on-site runoff was determined
using ADOT’s hydrology procedures. The minimum time of concentration is 10 minutes
(overland flow plus routing time). All the roadway inlet catch basins default to the
minimum 10 minute time of concentration. The computed time of concentration for two
of the infield basin areas was in excess of 10 minutes.
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Rainfall Intensity: ADOT’s hydrology manual was used to determine rainfall intensities.
This method is based upon the 6-hour and 24-hour precipitation depths at the project
site. The rainfall intensity is iteratively determined at the point of interest using the
actual time of concentration and the site specific intensity-duration-frequency curves
developed for this project.

3. Study Methods
a. Hydrology

The rational method was used to estimate the peak discharge for the on-site
drainage areas. These discharges were then used to determine the design gutter
flow, pavement spread, catch basin size and spacing, temporary ditch design flow,
and storm drain sizing. The catch basins were generally designed for 100 percent
interception with little or no flow-by. Therefore, the contributing area for catch
basins in series is assumed to extend only to the next upstream catch basin.

b.  Hydraulics

The FHWA'’s Hydraulic Engineering Circular No. 12 (HEC-12) was used as the
basis for gutter and catch basin interception hydraulics. HEC-12 uses a modified
Manning’s equation for gutter flow and a combination of weir, orifice and empirical
relationships for catch basin hydraulics.

ADOT'’s roadway inlet design computer program, which is based on HEC-12, was
used extensively for gutter and catch basin hydraulic design. The efficiency of the
catch basins utilize criteria outlined in ADOT’s Design Procedures Manual. Output
presented with this submittal from the ADOT inlet computer program was spot
checked for accuracy with HEC-12 procedures.

Temporary roadside ditch hydraulics are based primarily on FHWA’s Hydraulic
Design Circular No. 4. Criteria for minimum slope, maximum velocity, and
freeboard, comply with ADOT design criteria. The 10-year water surface elevation
in traffic interchange infield channels is designed for 1 foot below the adjacent
subgrade elevation and under all circumstances, 3 inches below the lowest adjacent
travel lane. Manning’s equation was used to calculate normal depth for the
temporary roadside ditches.

B. Inlet/Catch Basin Design

The rainfall intensity-duration-frequency relationship for the Red Mountain Freeway was
determined using procedures outlined in ADOT’s Hydrology Manual. The point rainfall
depths at the project site are provided in Table III. The concept roadway drainage area maps
are presented in Exhibit IV. Catch basin design runoff calculations are presented in Appendix
B.

The catch basins are sized and spaced based on several considerations and design criteria. The
roadway catch basins are located at all points of vertical sag and sized for 100 percent
interception at acceptable ponding depths and pavement flow spread. Roadway catch basins
on grade are located to meet acceptable ponding depth and spread, and are generally sized
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for 100 percent interception. Roadway catch basins are also located near points with zero
percent superelevation, cross-road intersections, interim sump conditions at cross-road bridges,
and at gore areas to prevent runoff from accumulating and crossing travel lanes. ADOT
pavement drainage analysis computer program output for the design of the Red Mountain
Freeway is presented in Appendix B. Inlet and catch basin efficiencies conform to ADOT
standards and are indicated on the inlet program output. Grated catch basins on cross-roads
and cross-road interchanges will be designed using Type EF or equivalent grates.

C. Storm Drain Design

Hydraulic grade line calculations were performed using THYSYS and STORMCAD computer
programs. The Texas HYdraulic SYStem (THYSYS) is an integrated system of computer
programs for highway hydraulic design and analysis developed by the Texas Department of
Transportation. The SEWER sub-system was used to calculate the hydraulic grade line for
a majority of the storm drain systems. The THYSYS program is capable of calculating open
channel, full flow, and pressure flow hydraulic grade line solutions. Minor losses were
calculated and input manually into the THYSYS computer program using equations presented
in the new ASCE manual. The minor junction losses calculated using the ASCE equations
were determined to be conservative when compared to other procedures (i.e., Pima County,
Maricopa County). STORMCAD was used on longer storm drain systems to account for the
impact of system flow time on the cumulative discharge.

The storm drain pipe profiles are presented in Exhibit I on the final drainage plans. The
THYSYS and STORMCAD hydraulic grade line calculations for the Red Mountain Freeway
drainage system are presented in Appendix D. The storm drain hydraulic grade line was
designed to a minimum of one foot below the top of the roadway grate inlets for the 10-year
storm event.

Sections of the freeway mainline were constructed using retaining walls at cross-road traffic
interchanges. Storm drain laterals were placed in the middle of the median shoulder. Catch
basins are connected to the storm drain lateral with Tee’s or manholes which are spaced to
meet ADOT design criteria. Typically, the first storm drain in a series is connected directly
to a manhole. The storm drain lateral location should reduce pipe excavation and backfill
depths by keeping the pipe higher in the fill. In addition, the proposed storm drain lateral
location will provide maintenance access from the shoulder.

D. Main Storm Drains

The cross-culverts which outfall to the Salt River are the main storm drain outfalls for the
roadway and off-site drainage. New major cross-culverts proposed for the Red Mountain
Freeway include the Alma School Drain, the cross-culvert outfalling the detention basin in the
southwest quadrant of the Alma School Road T.1. (Sta 460+00), and a cross-culvert between
Alma School Road and McKellips Road (Sta 489+95).

Cross-culverts were designed in accordance with ADOT and FHWA procedures and
methodologies. The hydraulic grade lines were analyzed for two conditions: 1) the 10-year
off-site contributing discharge and a tailwater elevation based on the 100-year water surface
elevation in the Salt River; 2) the 100-year off-site discharge and a tailwater elevation based
on the 10-year water surface elevation in the Salt River. The hydraulic grade line elevations
are presented on the pipe profiles in Exhibit I. The water-surface elevation in the Sait River
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is based on the hydraulic analyses for the Red Mountain Freeway and not the effective Salt
River Flood Insurance Study. The Salt River water-surface elevations determined for the Red
Mountain Freeway should be conservative since the 100-year design discharge (220,000 cfs)
does not consider the impact of the reconstructed Roosevelt Dam.

E.  Outlet Design

The on-site drainage system is generally connected to the off-site system of cross-culverts which
outfall to the Salt River. One new major storm drain system will outfall to the Salt River
independent of the cross-culverts. The new system outfalls to a drainage channel and
eventually the Salt River at the northeast quadrant of the Alma School Road T.I.

F.  Proposed Drainage Improvements

A summary of the storm drain systems to be constructed with Phase II of the Red Mountain
Freeway is provided below:

1. Sag Vertical Curve (Sta 356+00+)

The Red Mountain Freeway sag vertical curve at Sta 356+00 is located in the vicinity of
the Price Road Outfall. The sag vertical curve is also located at the beginning of a
horizontal curve. As a result, the eastbound mainline rotates through a superelevation
transition with zero percent cross-slope.

The drainage design at the sag vertical curve concentrates the roadway drainage into
storm drain laterals. The storm drain then drops into the top of the Price Road Outfall
box culvert. The Price Road Outfall construction plans indicate a 24-inch pipe stub was
placed through the top of the slab with Change Order No. 1 (DWG D-1.2). The
temporary connection to the tunnel, constructed with the Dobson Road Connection
project, will be removed and replaced with a 60" manhole and a 60" to 30" eccentric for
access behind the proposed barrier.

2. Red Mountain T.I. Ramps W-S & W-N (Sta 376+50+)

The catch basins were sited to intercept all roadway runoff prior to the temporary barrier
installation. A basin was sited at Sta 377400 and timber capped for future use at the
beginning of the gore curb and gutter transition to prevent cross-over flow onto the off-
ramp. Phase II constructs two westbound catch basins and connects them to a storm
drain lateral constructed with the Dobson Road Connection.

3.  Sag Vertical Curve (Sta 385+50+)
The hydrologic analyses for this system assumes that PBQD will design the exit ramp
drainage system to intercept all the runoff prior to the back of gore location. The

interim drainage will sheetflow under the temporary barrier into the percolation ponds
until the ramp drainage system is constructed.
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The system developed at this location intercepts all runoff prior to the beginning of the
temporary barrier installation. Runoff from the westbound lanes will be collected into
a cross-culvert, which outlets into a off-site drainage channel on the south side of the
freeway.

4. Embankment Downdrain (Sta 396+30%)

Phase II will construct a catch basin for the westbound roadway and connect to a storm
drain lateral built with Phase I. The freeway runoff will be conveyed through the storm
drain lateral to the eastbound catch basin and embankment downdrain. The runoff will
then be conveyed through a channeled to a cross-culvert and outfall into the Salt River.

5. Cross-Culvert Outfalls (Sta 400+50 to Sta 408+50)

The cross-culverts constructed along this segment with the Dobson Road Connection will
be extended to outfalls in the bank protection with Phase II. Cross-culverts at stations
400+50 and 407+ 70 are ADOT roadway drainage outfalls to the Salt River. The culvert
at station 407+70 also conveys off-site runoff to the Salt River.

The City of Mesa 72" storm drain is extended to a headwall in the bank protection as
part of this phase of construction. The cross-culvert at Sta 408+50 is an extension of an
off-site drainage culvert to the Salt River. No ADOT roadway drainage contributes to
this culvert.

6. Red Mountain Freeway at the Dobson Road T.I.

The Red Mountain Freeway mainline profile crests at Dobson Road and is in a
horizontal curve at this location. The on-site drainage system will collect roadway runoff
from the eastbound median and westbound lanes into a storm drain lateral which
discharges into the off-site cross-culvert at Sta 407+45. Permanent catch basins which
were timber capped in Phase I will be constructed to their ultimate configuration.

7. Dobson Road

Roadway runoff from Dobson Road is collected by ramp infield basins since no curb and
gutter will be constructed along Dobson Road at the interchange. Stormwater collected
a the ramp low points and infields are conveyed to the storm drain trunkline in Dobson
Road which outfalls to the Salt River.

8. Dobson Ramps C & D

Runoff is collected at the back-of-gore curb and gutter transition for Ramp C. Runoff
which collects in the median prior to the mainline superelevation cross-over and Ramp
D back-of-gore is collected and conveyed in a single storm drain system to the Salt River.
Runoff collecting along the Ramp D right-of-way ditches is collected by area drains and
conveyed to the Alma School Drain.
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9.  Sag Vertical Curve (Sta 441+00+)

Runoff contributing from east and west of the sag low point are conveyed to the Salt
River through independent storm drain systems. Eastbound contributing runoff west of
the sag low point is collected at the sag low point without violating ADOT design spread
criteria. The westbound contributing runoff east of the sag low point will be intercepted
by a series of catch basins which connect to a storm drain lateral in the westbound
median shoulder.

East of the sag low point, westbound runoff is collected by catch basins located along the
median at locations where the design spread approaches nine feet. These catch basins
outfall directly to the Salt River per ADOT comments to reduce the storm drain lateral
that would be required longitudinally within the median.

10. Alma School Ramp B Gore (Sta 460+00<)

A storm drain system connects two catch basins east of the Alma School Road Ramp B
back-of-gore. Roadway drainage collected by these catch basins will be conveyed through
a storm drain which outfalls to the detention basin in the southwest quadrant of the
Alma School Road T.I. Runoff from these basins is conveyed to the Salt River through
a cross-culvert at Sta 460+ 00.

11. Cross-Culvert Outfall (Sta 460+00+)

The cross-culvert at Sta 460+00+ serves as a major outfall for off-site (McLellan Rd.
storm drain and surface runoff) and roadway drainage west of approximately Sta 485+00.
Roadway and infield drainage from Alma School Ramps B and D, the southern portion
of Alma School Road, and the mainline to Sta 485+00 are conveyed to the detention
basin in the southwest quadrant of the Alma School Road T.I. In addition, the McLellan
Road storm drain will be reconstructed to outfall to this facility. The detention basin
attenuates the contributing peak discharge from approximately 250 cfs to 190 cfs for the
100-year, 24-hour design storm event. Stormwater collected in the detention basin is
conveyed under the freeway through a 54" circular pipe culverts which outfalls directly
to the Salt River.

12. Northwest Alma School T.I. Drainage Channel (Sta 471+00+)

The northwest Alma School T.I. drainage channel conveys stormwater runoff to the Salt
River along the riverside of the bank protection. Roadway and infield drainage from
Alma School Ramps A and C, runoff from the mainline at the bridges, and the northern
two-thirds of Alma School Road is conveyed in this channel.

13.  Alma School Ramp B (Sta 174+00+)
Runoff is collected at the sag low point of Alma School Ramp B. A scupper is sited

prior to the superelevation cross-over and runoff is conveyed to the ramp infield. The
collected stormwater is conveyed to the detention basin.
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14.

15.

16.

17.

18.

19.

Alma School Ramp D (Sta 1+90+)

Runoff is collected at the sag low point of Alma School Ramp D using grated catch
basins and the ramp infield. The collected stormwater is conveyed to the detention basin
through a catch basin in the south right-of-way.

Alma School Ramps C and D Gore (Sta 482+00+)

Runoff is intercepted prior to the Alma School Ramp C back-of-gore and at the mainline
superelevation cross-over at Alma School Ramp D. The stormwater is collected and
conveyed to the Ramp D right-of-way ditch. The runoff is conveyed down the ditch and
collected by an infield basin. The standard infield basin has the capacity to intercept the
10-year ditch runoff. The current design utilizes an infield basin since there is some
question whether the 100-year discharge would actually concentrate at the Ramp D right-
of-way inlet.

Sag Vertical Curve system (Sta 487+50+)

Westbound mainline runoff is collected through a series of basins along the shoulder and
conveyed through a storm drain lateral to the right-of-way ditch along the south side of
the freeway. Eastbound mainline stormwater is collected and conveyed to the right-of-
way ditch on the south side of the freeway. The right-of-way ditch conveys the runoff to
a detention basin and cross-culvert at Sta 489+95 which outfall to the south branch of
the Salt River.

Cross-Culvert Outfall (Sta 489+495)

A detention basin south of the mainline with a 24" cross-culvert outfall to the Salt River
generally collects all roadway and right-of-way drainage between Sta 485+00 and
McKellips Road. Hydraulic grade line profiles are illustrated on the pipe profiles
provided in Exhibit I. The cross-culvert is sized to provide conveyance of the 10-year on-
site concurrent with the 100-year Salt River flood while maintaining one foot of
freeboard for the surrounding properties.

Median Storm Drain Lateral (Sta 494+00+)

This system is provided for future catch basins required along the median west of the
McKellips Road T.I. The median lateral outfalls to the roadside ditch along the south
side of the freeway. The runoff eventually outfalls to the Salt River through the
detention basin and cross-culvert outfall at Sta 489+95.

McKellips Road Ramp B (Sta 509+00+)
Runoff is collected prior to McKellips Road and conveyed to the Salt River through a

temporary outfall ditch. The outfall ditch also conveys runoff from the right-of-way south
and west of McKellips Road.
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The storm drain system at this intersection will be developed in more detail with the
McKellips Road to Country Club Drive initial design. Coordination with the Salt River
Pima Maricopa County Indian Community may be required for drainage improvements
north of freeway alignment.

20. Alma School Road at McLellan

The storm drain system at this intersection is similar to the system developed for the City
of Mesa by AGK. However, the basins on Alma School Road outlet directly to the
detention basin at the southwest quadrant of the T.I. The McLellan Road storm drain
trunkline is also redirected to the detention basin.

21. Open Median Catch Basins
Catch basins are located at all sag low points in the open median and a locations prior

to mainline superelevation cross-over points. Additional basins were provided where
convenient cross-culvert junctions are required to provide an additional factor of safety.
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IV. OFF-SITE DRAINAGE
A. General Discussion

The purpose of the off-site drainage system is to collect and route the 100-year 24-hour
stormwater runoff generated by the contributing watershed under the Red Mountain Freeway
to the Salt River. Generally, stormwater runoff flows in a southwesterly direction parallel to
the freeway alignment. Therefore, the size of the off-site drainage facilities for this reach of
the freeway may be smaller in comparison to other sections of the freeway. A detailed
description of the assumptions and methodologies utilized in the off-site hydrologic analyses
were presented in Section II. Results of these analyses were used in the design the off-site
drainage system.

Outfalls for the off-site drainage system were designed to accommodate on-site flows where
possible. An attempt was made to reduce the number of outfalls through the bank protection
and minimize National Pollutant Discharge Elimination System (NPDES) permit issues.

B.  Channel Design

The majority of the off-site drainage channels adjacent to the Red Mountain Freeway will
collect and route runoff from the highway embankment and local drainage to an appropriate
river outfall. The right-of-way channels are designed as earth ditches. Due to constructibility
and maintenance concerns the channels will typically include an 8-foot bottom width and 3 or
4 (horizontal) to 1 (vertical) side slopes. In areas where excessive velocities may occur, or
where right-of-way is limited, the channel may require riprap, gunite, or concrete erosion
protection.

C.  Culvert Selection and Design
1.  Alma School Drain

The Alma School Drain (Tempe Drain) is an existing channel that serves as a wasteway
for the Tempe Canal as well as an outlet for local drainage. The channel crosses Alma
School Road via a 3 barrel 10° X 6’ RCBC and outlets at the Salt River just east of the
Dobson Road realignment.

The design discharge for the Alma School Drain was determined by an
Intergovernmental Agreement (IGA) between the State of Arizona, the City of Mesa,
the Salt River Valley Water Users Association (SRVWUA), and the Flood Control
District of Maricopa County (FCDMC). The total design flow is 845 cfs and is defined
as follows:

Table IX
Alma School Drain Contributing Flows

" Governmental Agency Discharge (cfs) Percent of Flow "
B SRVWUA 645 74
City of Mesa 180 21.3
ADOT 40 4.7
Total IGA Discharge 845 100
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Initially, the Alma School Drain RCBC was sized to pass the design event (845 cfs)
without ponding water outside of ADOT right-of-way during a 100-year flow in the Salt
River. In addition, the culvert was designed to outfall above the 10-year water-surface
elevation of the Salt River. A 2 barrel 6’ X 77 RCBC was initially selected for the cross
culvert and is located along the existing Alma School Drain alignment.

The SRVWUA then requested that ADOT adopt their criteria for RCBC design. Their
criteria requires 1.5’ of open space through the culvert (pressure flow not allowed) and
recommends 3’ of freeboard within the channel section.

Mr. Robert Hurley, an adjacent property owner, also requested that ADOT increase the
capacity of the RCBC to allow stormwater runoff from his property to be routed through
the Alma School Drain structure to the Salt River. He requested that the capacity be
increased 150 cfs.

Negotiations between ADOT, SRVWUA, and Mr. Hurley resulted in a final box size of
2-8’ x 8 RCBC was chosen for the design. Hydraulic computations for this culvert are
included in Appendix C.

2.  McLellan Road Storm Drain

The existing McLellan Road storm drain is an RCP, varying in size from 36" to 54", that
outlets into a concrete lined channel west of Alma School Road. The channel then
routes flows through the sand and gravel operations to a pipe which discharges into the
Salt River. Engineering documentation for the storm drain was not available from the
City of Mesa. It was assumed that the McLellan Road storm drain was designed to route
the runoff generated by the 10-year event in the street section to the Salt River.

The off-site hydrologic analyses indicates that during the 100-year, 24-hour event,
substantially more runoff flows to the intersection of McLellan Road and Alma School
Road than the pipe can convey. The runoff may pond over a large area of Alma School
Road and adjacent streets then outlet to the McLellan Road storm drain, the existing
gravel pits, or the Alma School Drain.

At the intersection of McLellan Road and Alma School Road, the Red Mountain
Freeway drainage system utilizes a detention basin at the southwest quadrant of the
interchange which collects both on-site and off-site stormwater runoff. A 54" circular
pipe conveys the runoff under the Red Mountain Freeway to the Salt River.

The cross-culvert was sized to convey the 100-year design discharge to the Salt River with
a design headwater elevation lower than the McLellan Road storm drain soffit elevation.
Therefore, the McLellan Road storm drain will not be impacted by the relocated outfall.
A hydraulic grade line was calculated for the McLellan Road storm drain and is
presented in Appendix D.
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3. Cross-Culverts

On-site and off-site runoff concentrating in the south right-of-way ditch between Sta
485+00 and McKellips Road is conveyed to a detention basin which outfalls to the south
branch of the Salt River through a 24" pipe. The pipe was sized to provide 1 foot of
freeboard between the design headwater elevation and the surrounding existing ground
elevations. Detention basin routing and outfall hydraulics are presented in Appendix
C. Outlet protection is not considered necessary because of the bank protection toe
elevations are far below the outfall elevation.

The hydraulic and analysis for the detention basin in the southwest quadrant of the Alma
School Road interchange is presented in Appendix C. Hydrology for the 54" cross-
culvert is incorporated into the off-sitt HEC-1 model.
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V. SALT RIVER HYDRAULICS
A. General Discussion

This section summarizes the hydraulic analyses performed on the Salt River for the Red
Mountain Freeway (Phase II). The discharge used for these analyses is the pre-Roosevelt 100-
year flow of 220,000 cfs. Detailed documentation of the analyses performed in support of the
bank protection design is presented in a separate report titled "Salt River Hydrologic,
Hydraulic, & Sediment Transport Analyses."

B. Design Conditions

Two design conditions were considered for the Salt River bank protection adjacent to the Red
Mountain Freeway. The first hydraulic design condition only assumed south bank
encroachments from the proposed Red Mountain Freeway bank protection. The major
difference between existing conditions and the first design condition are encroachments along
the south bank of the Salt River. The second design condition assumes full channelization of
the Salt River utilizing north bank levee alignments developed by BSI/BRW. The north bank
levees were hydraulically modeled with encroachments.

The design condition which produced the highest water surface elevation, plus freeboard, was
used to define the levee height for the Red Mountain Freeway bank protection. The worst
case design condition generally results from the BSI/BRW north levee in combination with the
Red Mountain Freeway bank protection. Table X presents the design 100-year water-surface
elevations adjacent to the Red Mountain Freeway. The water surface elevations presented in
Table X were used to develop hydraulic grade lines for the cross-culvert outfalls under the
Red Mountain Freeway.

C. Selection of Bank Protection Toe Down Elevations

The selection of the toe down elevations for the hardbank was determined by subtracting
either the theoretical scour depth or a 10-foot minimum toe down from the invert elevation
of the channel. However, due to extremely limited right-of-way, the area adjacent to the
settling ponds (sand and gravel operation east of Ama School Road) utilized a slightly
different criteria.

A 10’ foot vertical mining easement was granted to the sand and gravel operator. This 10-feet
is measured from the existing ground elevation shown on the Red Mountain Freeway
topographic mapping. The theoretical scour depth was added to the mining easement to
determine the total scour depth.

The hardbank typical section in the area adjacent to the settling ponds is composed of a
vertical cutoff wall and CSA (1H:1V). Geotechnical and structural analyses indicated that an
additional 10 feet of toe down (below the computed scour elevation) was required for stability.
This 10-foot dimension was included in the determination of the design toe elevation.
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Table X
100-Year and 10-Year Design Salt River Water Surface Elevations
(Q100=220,000 cfs, Q,,=93,000 cfs)

SR202L HEC-2 CSA 100-Year | 10-Year
Cst. Centerline | Cross Section | Control Line WSE WSE
Station - Number Station (ft) (ft)
400+00 224.90 0+52.9 1182.6 1172.9
403+00 225.00 3+57.7 1183.3 1173.2
408+00 225.10 8+58.0 1183.6 1173.5
414+00 225.19 14+66.9 1183.2 1174.1
418+00 225.28 19+00.0 1184.3 1174.8
432+00 225.38 31+24.4 1185.4 1176.0
436+00 225.48 35+26.2 1185.7 1176.0
441+00 225.57 40+27.6 11873 1178.6
446+00 225.66 45+36.4 1187.8 1179.3
451+00 225.776 50+00.0 1188.4 1180.1
456+00 225.85 55+92.7 1189.8 1181.4
460+00 225.95 60+99.4 1190.8 1181.7
465+00 226.04 66+00.0 1191.5 1182.4
469+00 226.13 69+54.0 1191.7 1182.6
471+00 226.23 No CSA 1191.1 1183.1
472400 226.35 No CSA 1194.7 1185.5
473+00 226.50 No CSA 1197.7 1194.3
474400 226.53 No CSA 1201.4 1195.8
478+00 226.58 No CSA 1202.0 1196.3
488+00 226.61 108+496.5 1204.4 1198.0
495400 226.70 115+09.0 1206.0 1199.2
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':;;' STATE mosct w0 | €T ;:'!‘,L‘ a8 BT
NR 9 2. | 600-8-(006)
{202 MA 013
NR|CIP
DESCRIPTION ® CSP CHDPEPP RCP CPiCP END TREATMENT QUANTITIES REMARKS
Allowable Non End
O - [coati Tremen/ Trench AL ,.,V/ CB, MH & Jct Str / Headwall % *
g e > =~ 03 c é" f(.,? 'e? / §. S~ Grate Gut ter / o Q -~
S * ’ 7 y esslon
59 o/ &8/ 3 &/ & {Fo 3 é'};’ A o VA IS Y e \d /8 / /&
" o o
§ &/ e/ S8/ S5 /s/ 8 8/ & (5L /S0 oo/ Joof. 380/ s/ &/~ /88 A NI VL
> e L e /o > ¢ g S e/ e LYETLARRT A OTEES 69“’ /& /Ly & Ky /< Gpé" P /&
N §/2 AN A & /38/&S/ /¥ L/T 8 7 TR R F T VRS °¢/ 5 ] S/ [gor)/ & [L/ L/ E
D T/8E/) 5¢ 5% /8 & S JEIL/S//S)/ TS/ TS Y/Q/ P/ S [FE)S/ I /3 /2 /Sy K G o/ /e 2/ /T /& /S
202L 355+10.00, 70.29' Lt} Al 1-3 | 24 92 | X nejss [ i3s C-15.92 5.7 | 15 [c-15.92| 1182.96 o 95 | 26 CBIO to MHIO o
to 356+01.29, 76.54' Lt ) 10|0TL AH 13.46 1183.03 7 Price Rd Outfall Box Culvert
202L 358+50.00, 85.50" Lt A2 | 5-8 ' 30 |250 X n|eso|nlseso 1 |c-i8.10 1.90 1183.30 i 44) | 83 MHIl to MHIO
1 to 356+01.29, 76.54' Lt
o 202L 356+15.00, 71.79° Lt| A3 | 5-8 , 24 6 X |93 |nl9as c-15.92 5.7 lc-15.92| 1182.86 1|2 cBIl to JCTIO
e to 356+14.88, T7.03 Lt | c-13.70
(v'd
202L 357+20.00, 73.29' Lt| A4 | 5-8 24 8 X W[ 935 (1] 935 C-15.92 5.17 | 10 [C-15.92] 1182.96 9 | 2 CB12 to JCTII
o® |to 357+19.80, 80.8I' Lt | , , c-13.70
<zt 202L 358+50.00, 10.00° Rt | AS | 3-5 ) 24 |9a| X 1| 660 | Il | 660 C-15.92 517 | 10 [C-15.921182.67 ' 101 | 27 CBI3 to MHII
o to 358+50.00, 85.50' Lt
S 202L 361+80.57, 82.76' Lt| A6 | 3-5 24 |320 X n{eeo|n|eeo , 12 |c-18.10 5 ~ |nsa.70 ) 384 | 91 MHI2 to MHIL
to 358+50.00, 85.50° Lt :
202L 360+55.94, 73.64' Lt| AT | 1-3 24 14 X | ins {1315 C-15.91 5.25 | 20 |c-15.91| 1183.52 ) 12 ] 4 CBI4 to JCTI2
To 360+55.94, 89,16’ Lt , , , , C-13.70
202L 363+35.11, 20.75' Rt A | 1-3 , 24 |1Ba| X uliss ju| s c-15.91 5.25 | 15 [C-15.91| 1186.46 o 16l | 52 CBIS to MHI2
to 361+80.57, 82.76' Lt
2(5_2;"315450._60;99;56{Li 8l | 1-3 24 |i1s0| ] x m{ins {m}i3s c-15.92 5.7 | 15 c-15.921190.28 i N9 | 43 €820 to CB2)
to 377+00.00, 69.50' Lt |
z@zL_'5?10769.60,77’5’_97.50‘7u 82 | 1-3 24 |98 | ) - X el 3s [ 13s j C-15.91) 215|  |c-15.91 1186.67 - 81 | 28 CB2! to CB22
to 377+66.76, 0' Rt C-15.80 5.17 c-15.80| 1188.35 Timber Cap CB2l per C-15.91
202L 388+00.00, 79.50° Lt| CI | 1-3 ’ 24 |282] X mii3s fm|13s C-15.92 417 | 20 [c-15.92 1184.31 b 169 | 12 CB33 to MH3O0
to 385+50.00, 93.00" Lt .
202L 385+50.00, 93.00° L+| €2 | 1-3 ’ 24 |94 ) | ox m|ins [nif131s 30|c-18.10 3.55| 1182.50 o 10 | 27 MH30 to CB31
to 385+50.00, 0" Rt | - , c-15.80,  |4.99|  [c-15.801183.53
202L 386+35.00, 79.50' Lt| C3 | 1-3 i 8 X i3S [m|13s C-15.92 5.7 | 10 [C-15.92]1183.67 1 5 | 2 €832 to JCT30
to 386+35.35, 89.07" Lt ) , c-13.70
s
3 202 396+30.00, 19.5° Lt [ O [ 1-3 24 | 82| 1 X mj i35 [m|131s C-15.92] | SaT| 15 1S9 nsatal )} —[mel23] CB40 to CB4I
i to 396+30.00, 0' Rt . _ o C-15.80]  |6.06 IC-15.801 1194.68 _ ,
2020 400+50.00, 8.50' Lt | D2 2s-30] | 30 |70 , o . | v]2910| v |2335] 39|C-18.10| 2168 | |120112 ’ ] |ee| 23 MH39 to MH40 -
to 400+50.00, 76.60" Lt N . i . . Remove Existing End Section
R © Im oy s pom coreg 1 13 s e gense s e KL Imm L e O et | o] oM EPAIEN, O ppoRTAT
| MACP - Non-Reinforced Concrete Ploe Fu Helghts Ars The leximum Meesured From The Top Of Pipe To The Highest Point Of SEE STANDARD DRAWING C-13.15 DRASN NAC 7%
MACIPCP-Non-Reinforced Cast-in Mece Concrete Pipe Subgrede Over The Pips. Shoud Fleid Conditions Vary From The Rengs indicated.
GOPEPP-Corrugated High Denslty Poiystiviens Pastic Pioe Contact Desion For Resvaiustion 0f Pipe Deslgn Requirements. @ ™en Bituminous Coating Is Soecified For Elther Structrel Pate [ogai | MRC 179
Pipe Or Corrugated Meta PFipe, It $het Be Appfied In Accordence Include FRAME & COVER STAMLEY CONSULTANTS, INC.
With AASHTO M 243 Or AASHTO M 150, Type A. Resoectively, ST0. C-18.10 & C-18.20 . . NEW PIPE SUMMARY SHEET
O Aeterence rmpers correspond 1o rumbers [} The uinkmum 0-LOAD Needed To Produce A 0.1 lnch Crock. And Coeted On Both The inaide And The Outside 01 The Floe Uniess rnisLssua it n B
n hexagons on PLAN SMEETS. ACP Moy 8e Proviced By Either Min. D-LOAD Or Caess. Otherwise Specified in These Drewings. I ]
202L RED MTN - SR 10IL - MCKELLIPS ROAD Y
e N ~ PRELIMINARY - NOT FOR CONSTRUCTION ORRECORDING  TRASNO. |HOBTS02C | | so0-e-tooe —OF__
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oo | s1are moxcr o, PTG asear
R 9 || 600-8-1006)
202L MA 013
NR | CIP
DESCRIPTION e CSP CHDPEPP RCP cP|CP END TREATMENT QUANTITIES REMARKS
Alowable Non End ’
O -/ cooti Trench Trench /sct *)'/ CB, MH & Jct Str
e $ e/ E g /& Y, Grat
- ~ o] S s ™ :\, ¢ S o '~ arte /
:P \65&*. Ny &/8 ¢ Q"& & s ,;5’5J o o 5 ;géb § bég =
(] SO
,}5 /Lo _,:’o NS £ N E? *—‘p \(5\ Fo/F ® \cbbo, s/ v *3*59 A °6P S 5 < 5 . &/ A
$ §/s8/ S8/ 8/ & /o le/815/E2/88) | LSS S [5G %/ 8/ & A ACATA
o C/TE/) &6 56 /3 F S /EEI/R/I/G) TS/ VD S LS/ L [T/ T /3 /2 /a6 K G o/~
202L 400+50.00, 80.35' Lt| 03 -3 | 24 6 H nejass [wl3s C-15.92 5.7 | 30 lc-15.92| 1199.54 ' s | 2 CB42 to MH40
to 400+50.00, 76.60" Lt .
202L 400+50.00, 76.60" Lt| D4 25-30| | 30 (106 , v |2885| v | 2240 40|C-18.10 21.22 ' 1199.78 ar | 35 MH40 to ES40
_ to 400+50.00, 181.72' Lt | o , pTL D2
< _ R | , ] ,
o 202L 407+07.56 25.60' Lt| 05 [25-30| | T2 |9 v |2740| v | 2400 Cc-13.80 7 1080| 140 JCT44 to ES52 ]
) to 407+33.62, 116.60" Lt | ] - oTL D1 Remove Existing Headwall
(14
202L 407+45.00, 8.5' Lt | 06 |25-30 48 | 68 v [2800] v [ 2565 41 (C-18.10 29.61 1209.59 546 | 20 MHAl to MHA42
o8  |to 407+70.00, T1.45' Lt
E 202L 407+70.00, Ti.45° Lt | O7 |} 1-3 24 | 26 X | 131 [ | 1315 C-15.92 5.7 | 25 [c-15.92|1208.27 23| 8 CBA3 to MH42
@ |10 407+70.00. 94.40' Lt
% 202L 407+70.00, T1.45' Lt 08 |25-30 a8 64 o v |2800] v | 2565 42|c-18.10 33.90 370| 48 MHA2 to ESS3
to 407+70.00, 13449 Lt | pTL 02 )
202L 408+50.00, 23.50° Lt| 09 [25-30 a8 |14 v |2800] v {2565 c-13.80 674 | 86 JCTS3 to ESS54
To 408+50.00, 136.24' Lt | , DTL 02
202L 412+42.00, 8.50° Rt | €l 5-8 | 24 [186 B X n|oe3s|nj9ss st [¢-18.10 6.3 ' 1214.30 , 210] 48 | = | mHSI to MHSO
to 411+00.00, 92.00' Rt .
2020 412+42.00, 69.50' Lt | €2 | 1-3 24 |80| X m|i3s | 13s C-15.92 5.7 | 25 [c-15.92|1213.82 1 19 |23 CB54 to MHSI
to 412+42.00, 8.50' Rt B :
202L 415+00.00, 8.50' Rt | €3 | 3-5 - 24 |2s8| X “Ju|ee6o|n| 660 s2{c-isi0] |eo| | |00 1] 298| 14 MHS52 tO MHSI
to 412+42.00, 8.50' Rt
202 417+05.00, 8.50' Rt | €4 | 3-5 | | 2a|eos| i h ] ox Il | 660 | Wl | 660 s3lc-isi0]  |e.8| | _|1219.33 | |e40] 59 MHS3 to MHS2
to_415+00.00, 8.50° Rt | _ _ I , .
202L 416+25.00, 18.50' Rt| €5 | 1-3 S 24 |8 ' lox i 131s [t] 1318 , ) c-is.9]  [S.25|  lc-1s9 1218.37 o 1|3 €855 to JCTSO
10 416+25.00, 8.50° Rt R B , , , , Cc-13.70 _
202L 417+05.00, 18.50' Rt| €6 | 1-3 | 24 8 X s e ass c-15.81  |5.25| 10 [c-15.91] 1218.86 S 8 |3 CBS6 to MH53
11 10 417+05.00, 8.50' Rt
8
3 202L 408+81.00, B1.50° Rt . c-15.91 2.76 | 10 |C-15.91{1209.72 ) 852 Remove Timber Cap
202L 408+81.00, 92.00'Rt| | | e 1. B , ) e 49[c-18.40| - 11209.75 - MH43 Remove Timber Cep
202L 410+55.00, 81.50" Rt ] , o ] c-15.92] ~|2.75| 20 [c-15.92] 1211.58 I €853 Remove Timber Cap _
Dobson Rd 22400, 85 Rt| F7 | 1-3 | 24 8 N o . mss s | C-15.80 a4 “le-15.80] 1192.10 1 7 )]s 863 to JCTE3
to 22400, 78.00' Rt - L , , R , 11 N ] c-13.80
. g : ::n'::—::: S'.d.:.b:b. O ::.‘P?: :-G:::'\m'f-ﬁ:':: Helght m:‘! Mavn':.m- The FR u.lc.w * PIFE ElE:V:LIO;l PPE'.UCKFI.I. wR Not Be 'ﬂ;h’“ Jp— ' = - [ :’l!‘ ARIZONA up:""“uv‘s %'lv}:mm]‘“m
2 MACP - Non-Aeinforced Concrete Poe A halgnts Are The lieximum Weasured From The Top Of Pips To The Highest Point of SEC STANDARD DRAWING C-13.18 T WAC 7% G
MACIPCP-Non-Reinforced Cast-in Plece Concrete Pioe Subgrede Over The Pipe. Shoud Fleig Conditions Vary From The Range indiceted,
e oateq won Denalty Polysthylens Plaatic Pips Contect Design For Resveustion 0f Fioe Dealgn Requirements. @ Wen Wituminous Costing (s Soecitied For Either Structurel Pets MRC 1/%
Or Corrugated Metel Pipe, It Snet Be Applfed In Accordence A nouce FRAK & COVER N 100 C7 CONBLLTANTS, WC.
WIth AASHTO W 243 Or AASHTO M 190, Type A, Respactively. $T0. C-16.10 & C-18.20 . gy NEW PIPE SUMMARY SHEET
O Reterence mubers correspond 1o rumbers [l Tne uinkum 0-LOAD Needed To Producs A 001 Inch Creck. Anc Coated On Both The inside And The Outeice 0f The Pioe Urisss - LAy R
In hexegons on PLAN SIELTS. ACP May Be Provided By Either Min. 0-L.0AD Or Clssa. Otherwise Specified in These Drewings. T ]
202L RED MTN - SR 10IL - MCKELLIPS ROAD )
R vt VIEW N, /12168/mGaPIz DN 7 PRELIMINARY - NOT FOR CONSTRUCTION OR RECORDING TR No. HOBTSOZC | | soo-8-wo0e [— oF —
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e |smate enoxct i | VT oerry| momr
R 9 || 600-8-1006)
202L MA 013
NR | CIP
DESCRIPTION CHDPEPP RCP CP|CP END TREATMENT QUANTITIES REMARKS
Non End
O l'rench/r""“:h sct V/ CB, WMH & Jct Str
@ g S y Grat
" b RS < . < rate /
E/23) 3L/ 5 4 ° /s AR Oeor
§ &/88/ S8 / e 88/c 0 /8/S S b
S T/x8 ,.,:’° e d > o/&d .,§g° LW AL v V& 8 /& LY o . /&R
N §/88/ 58/ & SRS NSRS/ S/ S )& S/
() T/ ¢/ a6 64 S/ €3 /S/ Y/ G /IS O/¥/90 9/ ~ * /G N < A/~
Dobson D 1490, 12.93 Lt | F8 | 1-3 L 50 i X | 13is [ | 1318 c-15.91 5.25 | 10 |c-15.91| 1196.30 , 40 | 14 CB66 to CB67
to 1440, 13,93 Lt
Dobson D 1440, 13.93 Lt | F9 | 1-3 | 24 36 ‘ X mlasis [ 1315 C-15.91 5.25 C-15.91| 1195.48 35 | 10 cB67 to CBE8
| to Dobson 21+46, 90" Lt
o Dobson 21+46, 90° Lt |F10 | I1-IS 24 |0 iv]1st0|iv| 1570 C-15.80 5 Cc-15.80| 1192.00 208 | 31 CB68 to MHGI
=) to 21+46, 19.5' Rt ) 61|c-18.10 18.12 1197.34
o
Dobson A 22+05, 13.5' Lt [Fll [ 1-3 24 | 56 X mi s [ 131s C-15.92 SA7 | 15 [c-15.92(1193.99 43 | 16 €B69 to CBT0
o8  |to Dobson 18+75, 85' Rt
E Dobson Rd 18+75, 85' Rt |F12 | 1I-15 | e 66 ) vlisto|iv]is70 C-15.80 5 £-15.80| 1190.00 ) 120 | 19 CBT0 to JCT64
m to 18+75, 19.5° Rt _ ¢-13.70
S 202L 424+22.75, 4.5' Rt |F13 | 8-Ul | 24 164 - ] m| 1230 | | 1230 , C-15.92 5.17 c-15.92| 1217.16 157 | 47 BTl to CBT3
to Dobson 18+02, 80° Lt
Dobson C 2+40, 25.5' Lt |Fl4 | 1-3 24 |184 X ml s Jw ] is C-15.92 .17 | 10 jc-15.92| 192,31 16l | 52 CB872 to CBT3
to Dobson 18+02, 80" Lt
Dobson Rd 18+02, 80° Lt |FI5 | 1I-15 v 24 |100 ' , , v|1570 | Iv|1570 C-15.80 s |  |c-15.80| 1191.00 , 1719 | 29 CB73 to MH6A
to 18+02, 19.5' Rt , ) 64]C-18.10 16.98 1195.62
Dobson A 23+23.73, 76,59 L] 63 | 5-8 | e |12] 1 ox ] 11| 845 | 1l | 845 €-13.80 ' 7 ] 21| 9 JCTE5 to ES60
to 23+24.12, 8T.41' LY ~ o otl DI Remove Existing Headwall
202L 430490, 18.5' Rt | HI -3 24 |8 | L x | mlosis fm|3is ' c-15.91 5.25 | 15 |c-15.91]1207.33 ] o 8 | 2 ‘| c880 to MHBO
to_430+90, 8.5' Rt
202L 430+90, 8.50' Rt | H2 | 3-5 ) 24 |88 , x | 1| 660 | Il | 660 8ofc-18.10| 68! |  |1208.00 1 222 53 MHBO to MHBI
to 432475, 8.50° Rt | , . ] _
Dobson D 12+42, 1.5 Lt | H3 | 1-3 N 24 8| ' X ne{ 1315 [ 1315 c-15.91 517 |  |c-15.91|1205.92 ' 1|2 c881 to CB82
10 12+46.55, 19.41° Lt )
Dobson D 12+46.55, 1941 Lt| HA 1-3 - 24 T4 o , X m| s [ 13s , ~ |c-15.80 452 c-15.80| 1205.30 o 62 | 21 ces2 to €883
: to 202 432+75, 18.50° Rt
]
3 202 432+15, 18.5° Rt | HS | 1-3 24 8 | ] x | MIEBIERE 1 C-15.91|  |5.25| _ [C-15.91[1204.43| — | |82 —| cB83 to MH8I
! to 432+75, 8.5 Rt IR [ (N U R T N S A SN AR A IS R A S N I _
202L 432475, 85' Rt | HE =] | 24 fws| S S x T fmpwsm|s| " |81]c-18.10 6 | ~ |1204.60 1 71 Je|» MHBI to CBB4
10 433446, 69.5' Lt _ ) _ N
202L 433+46, 69.5' Lt | HT | 1-3 24 |us| ' ' lox L] ] oms fm ]| s ' €-15.92 5.7 | 35 c-15.92(1202.65 | o 93 | 34 cB84 to CBBS
10 434+62.55, 69.5' Lt
B e e © I res e dom berwa 1 418 oo hew by oo ps T e RIS T e e R T Rl
MACP - Non-feinforoed Concrete Pioe Fl Heights Are The Weximum Weasured From The Top Of Pipe To The Mighest Point 0f SEE STANDARD DRAWING C-13.15 [T ] ccs 7%
MACIPCP-Non-Reinforced Cest-in Pace Concrete Pipe Subgrede Over The Pips. Shoud fleia Conditions Vary From Tne Renge indiceted,
OPEPP-Corrugated Hgh Density Polyethyiens Pustic Pipe Contect Desion For Resvelustion 0f Pipe Design Requirements. @ hen Situminous Coating Is Specitied For Eltner Structurel Pate e I MRC /%
Pos O Corrugated listsl Pipe, It Shel Be Applled In Accordence A incasce FRAME & COVER STAMLCY CONSLA TANTS, BEC. .
With AASHTO M 243 Or AASHTO M 190, Type A, Respectively. $T0. C-18.10 & C-10.20 . NEW PIPE SUMMARY SHEET
O Aaterence mmbers correspond 1o numbers [l The Wnbmm 0-LOAD Weeded To Produce A 0.0 Incn Creck. And Coated On Both The inside Ana Tne Outslde Of The Pipe Uriess PRUSNSNEM RN B
In henagons on PLAN SHEETS. ACP May Be Proviged By Either Min D-L0AD Or Class. Otherwise Specified In These Orewings. CO AT
‘ 202L RED MTN - SR 10IL - MCKELLIPS ROAD v oG
_ igmenemoese ™ e ~ PRELIMINARY - NOT FOR CONSTRUCTION 'OR RECORDING _ TRACS N0. noBTsoxt | | ecoswoe |__0OF

REV. DATEs 02-08-89



e |stane moxcr i, |SETI IO sy
R 9 |z | 600-8-(006)
202L MA 013
NR | CIP
DESCRIPTION @ CSP CHDPEPP RCP CP|CP END TREATMENT OQUANTITIES REMARKS
Allowable Non End
O o ~ -~ Coatl . . Tronch/rrenCh -~ Sct ,,' €8, WH & Jet Str /Headwall E 3 .Q*
. © (od 0y o) y Gutter &
o) > © c NS N v & | o~ Grate / >/ ¥/
:9 &s:. \‘35? c? && Q.é G‘\O o g;, 3 0# o é,&b R é Py Dooroulonéb 5 & o g
o/ & ~ < 4 4 (3) 2] X
$ /o) E /s /s & ) E) SIS S ) oSS le S ¢ B08/38 5/ 58 /5 s ) » /E/E/E85/ /s g/
8 §/os/ S5/ 88 /&) & )& /&SI IS G T S B S A TR AN N NATALARTEIETES
By E/&E/ 5F /) 55 /3 F NINE OV TLTAISALS S SO/ P JSE[ES/EY s /S f5Y RN/ & [/~ s /8 /8 /a /4
2021 434+62.35, 69.5' Lt | H8 | 1-3 24 |w0| mizs fm|sis c-15.91 5.17 ¢-15.91{1200.39 131 | 28 €885 to ESBI
to 434+62.35, 168.47' Lt , OTL 02 )
Dobson D 9+00, 98.33' Rt| H9 | 1-3 o 24 | 88 X i3S || s C-15.80 q C-15.80| 1189.93 92 | 25 CB86 to JCT80
_ to 9+82.45, 72.28' Rt , ot 3 See D1l 3, 5-4.3
o Dobson D 11+00, 89.29" Lt HIO | 1-3 24 |98 X i 3s fm131s C-15.80 4 lc-15.80{1189.30 102 | 28 887 to JCT8I
- to 10+04.33, 80.96' Lt , ot 3 See Dt 3, S-4.3
o
202L 441+05, 81.5' Rt J | -3 | 24 | 168 X 1315 [ 1315 C-15.92 517 | 35 [C-15.92]1192.89 151 | 48 €890 to CBIl
o8  |to 441405, 81.5' Lt
<zt 202L 441+65, 81.5' Lt J2 | 1-3 24 |60 ' X m s [ 131s C-15.92 5.17 C-15.92| 1133.15 54 (17 cB92 to CBY!
m to 441405, 81.S' Lt
S 202L 441.05, 81.5' Lt 3|35 | 24 | 34 , | 660 |1l | 660 e c-15.92] | 6.7 | 20 [c-15.92)1192.89 , 36 | 10 €89l to ES90
to 441,05, 116.26' Lt | 7 , OTL D2
202 442+30, 81.5° Rt Ja | 1-3 24| 86 | x i) 1315 fui | 1315 C-15.92 5.7 c-15.92] 1193.15 84 | 24 €893 to CBY4
o 442+50, O' Rt
202L 442450, 0' Rt 5| 3-5 24 0| X |eeo|n|e660 C-15.80 6 lc-15.80 1193.15 , 133 CB94 to MH30
to 442+50, 8.5' Lt .
202L 442+50, 8.5 Lt | J6 | 3-5 | s |uwe| I 1| 6201|620 , 90|c-18.10]  [8.49 | n93.99 | |we9|39| | wmH90 to ESI
to 442+50, 123.73 Lt ) L ] B , - o2 ‘
202L 444+35, 85 Lt | J7 | 3-5 24 |186 ' o lox | eeo|ll | 660 |9 |c-18.0 6.68 1195.68 , 251 | 53 MHY! to MHI0
to 442+50, 8.50' Lt
202L 443+00, 18.5' Lt | J8 | 1-3 e ||| R m|i3is |y 1315 c-15.91]  [s.25|  [c-1891 1194.26 | nis CB35 to JCTI0
to 443+00, 8.5' Lt } } N “|c-13.70
202L 443+70, 18,5 Lt | U9 | 1-3 | 2a |10 ’ , ] ox ml3s | 13s Cc-15.91 525  [c-15.91{1194.60 o uis CB96 to JCTII
10 443470, 8.5' Lt , - ) | c-13.70
202L 444+35,185' Lt |J0] 1-3 ‘24 |0 ' | ox 1| 1315 |1 1315 o , C-15.91 5.25 | 10 |c-15.91] 1195.09 nla3 CBI7 to MHII
i 10 444435, 8.5' Lt
% 202L 444+35, 81.5' Rt | 13 , 24 | 92 , | X MES IR , C-15.92 S.17 | 40 [C-15.92] 1194.46 - [95 |26 | | CB98 to MMl
10 444+35, 8.5° Lt . _ o , . I .
202L 449+25, 185 Lt g2 |nu-1s| 24 |14 i , 11 Iv|1570|Iv|1570 , , c-15.91  |5.25| 20 |c-15.91{1203.08| 1l 143 | 38 €B99 to ES92 i
to 449+25, 149.29° Lt B - OTL 02 N I
202L 458+00, 18.5' Lt a3 l20-2s] | 24 [w82] i v|2a5| v |2140 1 e-15.9 5.25 | 20 |C-15.91(1218.76 o it0|s2 | | celoo to ES93
10 458400, 196.2' Lt OTL 02
2 C e © m oo o tom powe 1 470w Jr s e RO T e e 171 L o Wy
MACP - Mon-Reinforced Concrete Plioe Fl Neights Are The Ueximum Meamsed From The Top Of Ploe To The Mighest Point Of SEC STANDARD DRAWNG C-13.18 DRABY WAC 7%
MACIPCP-Non-Reinforced Cest-in Place Concrete Pioe Subgrede Over The Pipe. Should Fleld Conditions Very From The Renge Indicated, .
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