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1.0 INTRODUCTION

The purpose of this report is to document the methodology and criteria followed to develop the

future condition hydrology model used with the Level III portion of the ADMP Update analysis.

The purpose of the future condition hydrology model was to provide a check to ensure adequate

freeboard present within the proposed facilities upon ultimate build out of the project watershed

area.

The ADMP Update project area is located west of the Agua Fria River and is bounded on the

north by the McMicken Dam and US 60, on the west by the White Tanks Mountains, on the east

by the Agua Fria River and on the south by the Salt/Gila rivers. For a more detailed description

of the project and location, see the Data Collection Report, May 2003 and/or Figure 1.1 in the

Level III Draft Area Drainage Master Plan Update Report..

For a detailed description of any changes in modeling assumptions, methodology or the project

area that have occurred since the original WLB ADMS, refer to the Existing Condition

Hydrology, dated November 2002. Figure 2.6 in the Existing Condition Hydrology, dated

November 2002 shows the project area sub basin map. This map is identical for the future

condition model with the exception that discharge rates shown on Figure 2.6 correspond with the·

existing condition hydrology model. However, the concentration point, divert and sub basins

labels are identical and can be used in conjunction with the future condition output summary to

determine particular discharge rates at locations ofinterest.
,

1.1 MODEL DEVELOPMENT SUMMARY

The following section will summarize the methodology used to develop the future condition

hydrology model(s) prepared for the ADMP Update project. The first of the models prepared

was based on the existing condition hydrology model. Using the existing condition hydrology

model as a.template, sub basins were modified to include a weighted percent impervious factor

consistent with the future 'planned' land use as well as a volume diversion to simulate the

enforcement of jurisdictional future onsite retention requirements.

. : . . .

The second of the future condition models developed was used to simulate the effect of the

proposed ADMP facilities on the watershed area under ultimate build out conditions. This was

necessary to ensure that the facilities proposed by the preferred/selected alternative would

provide adequate freeboard upon the future development of the ADMP Update project area.

1-1

EXISTING CONDITION HYDROLOGY
Loop 303 CORRIDORIWHITE TANKS
AREA DRAINAGE MASTER PLAN UPDATE



1.1.1 Future Condition Hydrology Development summary

Land Use

The FCDMC used a partially updated 1995 MAG land use map to generate the RTIMP variable;

The RTIMP variable represents the percent impervious factor associated with the sub basins

present within the Loop 303 ADMP Update project area under future conditions. RTIMP is

assigned a value that is dependent upon land use and area cover. Using the relative percentages

of particular future land uses anticipated in a given sub basin and the associated RTllvIP value for

each, a weighted RTIMP factor was computed. The MAG land use map is a working document,

which is in the process of being updated by the various cities present within the ADMP Update

project area. This map represents the best available/current land plan data associated with each

of the jurisdictional agencies present within the watershed as of April 2001.

The following procedure was used to determine the input data used in the HEC-l model to

represent future development within each of the watershed sub basins:

•
- . '

Identify all sub basins whose future land use is the same as the current use. By

overlaying the sub basin map with the color aerial photograph, this task was relatively

simple. The Figure located in Appendix B is one example of such an overlay used to

make this type ofcomparison~ The Figure was plotted on a transparency and overlaid

onto the aerial photograph. Table 1.1 located in Appendix A shows a complete listing

of the sub basins and their associated future land use.

o For example land designated as agriculture or State Lands that remained

unchanged on future zoninglland use plans was hatched and noted. The

hydrologic· input parameters- for-. the~e areas were. not changed in the future

condition model.

• Proposed values for the percent impervious (%IMP) factor related to land uses by

FCDMC were listed on a table and faxed to URS on May 1, 2001. A copy of this

table has been included in Appendix B of this report. .URS made recommendations

for modifying these values and faxed them back to FCDMC for'concurrence. A copy

of the URS recommended changes is inc~uded in Appendix B.

• Sub basins in which future land use was identified as different from. existing were

noted in Table 1.1. The land use categories identified by the modified 1995 MAG

future land use plan were weighted in each sub basin by the FCDMC GIS department

. electronically and provided to URS.
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Future Retention Volume

To model the volume of retention to divert from a particular sub basin in the future condition

model, the requirements enforced by the agency within whose jurisdiction the sub basin lies were

used. These requirements range from the 100-year, I-hour storm (no longer be applicable in this

watershed), the 100-year, 2-hour storm and the 100-year, 6-hour storm.

To model these events quickly and efficiently, URS 'modified the JD and PC cards in the HEC-l

model. Although the hydrograph (UI) records should be regenerated and changed on every sub

basin, this was beyond the' scope and not considered essential for an adequate approximation of

the total runoff volume expected.

The isopluvial curves found in the FCDMC hydrology manual were used to determine the total

rainfall for the given storm events (JD card). The aerial reduction factors shown in the FCDMC

manual were then applied and entered on the remaining JD cards.

Due to the size of the study area, the intersecting isopluvials were averaged over the site to

estimate the total rainfall depth.

Basins that were distinguished as fully developed in the existing condition hydrology model

were assumed to remain 100% developed in the future and carried the same retention values that

, were used' for the existing condition. Subbasins that were developed in the future beyond the

existing development percentage were evaluated further to estimate the magnitude of the sub

basin retention.

Future development was, assumed to provide the minimum jurisdictional retention reduced by

20% (or 80% effective). If the existing development had retention~ then the total future

development percentage was assumed to provide the jurisdictional minimum retention. If the

existing development did not have retention; then only the land developed in the future (the total

future percentage minus the existing percentage) was assumed to provide the minimum

jurisdictional retention. These calculated values are shown' in the "Future Development'

Providing Retention" column shown on Table 1.1.

The proposed method for determining the future onsite retention volume required to, be provided

by development was done according to the following steps:

• • URS overlaid the sub basin map from the existing condition model with the color

aerial photo of the project site. A hatch pattern was used to designate existing sub
1-3
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basins that were fully developed and providing retention. These sub basins were

noted on a table. No change was made to these sub basins in the future condition

model.

Using another overlay, the eXIstmg, fully developed sub basins not providing

retention were noted on the table. No change 'was madero these sub basins in the

future condition model. _

Using another overlay, existing condition sub basins that were partially developed

and not providing retention were noted on _the table. The percent of the existing

developed area (not providing retention) relative to-the total sub basin area was

estimated by inspection from the overlay of the aerial photo with the sub basin map.

The additional retention volume diverted-due to future conditions was based only on

that portion of the sub basin that would develop in the future and provide onsite

retention.

As 'an example, if Sub Basin '1' is 10 ac and 6 ac are existing & developed without

retention, then the total future retention volume diverted would be computed by:
,

VDIVERT =((lOac - 6ac)/lOac)*0.8*VHEC_!

•

Where the coefficient 0.8 reflects the assumption that a basin has an 80% efficiency of retention

capacity.

• Determine the retention volume requirements for sub basins within specific

Towns, Cities or other jurisdictional areas within the project limits. This was

done' through documented phone conversations with the appropriate city

personnel. Table 1.2 located in Appendix A shows the retention requirements

for the cities within the project area.

• - Each sub basin was visually inspected for' its location with respect to city

boundaries using the Phoenix Mapping Service's 2001 edition - Phoenix

Metropolitan Street Atlas. In most cases,' the subbasins were solely located

within a single jurisdiction; however, a few crossed as many as 4 different
, .

jurisdictions (this occurred when Luke Air Force Base was considered an

individual jurisdictional entity). Table 1.3 Located in Appendix A shows the

percentages of each sub basin present within each city.
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• Basins located completely within the City of Goodyear were included under the

1DO-year, 6-hour retention requirement. Basins outside the City of Goodyear

boundaries fell under the IOO-year, 2-hour retention requirement. In sub basins

having 75% or greater area falling within the City of Goodyear, the 6-hour

retention requirement was used for that basin. If the percentages of sub basin

area within the City of Goodyear were less than 75% the 2-hour retention

requirement was used.· This was conservative since the runoff from sub basins

providing onsite retention for the IOO-year, 2-hour storm would be higher than

on those providing retention for the IOO-year, 6-hour storm.

• A hydrologic HEC-lmodel was created and run for each of the storm events

required for retention by the jurisdictional entities located within the project area.

The volume of runoff estimated within the sub basins for each model was

. tabulated for later use in determining the actual onsite retention diversion used in

the future condition IOO-year, 24-hour storm event ADMP Update model. For

all of the jurisdictional entities present within the watershed area, there were only

two different criteria enforced for onsite storm water runoff retention:

• IOO-year, 2-hour storm

• 1DO-year, 6-hour storm

The HEC-l hydrologic models developed to estimate the runoff volume

associated with each of the storm event criteria listed above used estimated

percent impervious data based on the future planned development discussed

above. . These models _predict the total amount of volume generated by the

required ·storm events v,:ithin each of the watershed sub basins for future,

developed conditions. The total volume generated within each· sub basin was

used as a basis for determining the appropriate volume diversion associated with

the future development within each individual sub basin for the final· future

condition HEC-l model (1 OO:'year, 24-hour storm)..

'\

• As mentioned above, the isopluvial maps found within the Drainage Design

Manual for Maricopa County, Ariiona, Volume I Hydrology, were used to

determine the necessary rainfall depths to be used for computing runoff volume

for the storm events listed above. In addition; the depth area reduction factors

were computed. Table 1.4 located in Appendix A shows the precipitation

estimates and depth area reduction factors used with the IOO-year 2-hour and·

1-5

EXISTING CONDITION HYDROLOGY

Loop 303 CORRIDORIWHITE TANKS

AREA DRAINAGE MASTER PLAN UPDATE



•
•

lOa-year 6-hour HEC-I models. Copies of the isopluvial maps are .located in

Appendix C~

A table was developed showing the sub basin identification and the runoff

volume generated within it (using the future condition RTIMP) corresponding

with the appropriate storm duration. Table 1.5a and 1.5b located in Appendix A

show the results for the lOa-year, 6-hour and lOa-year, 2-hour storms

respectively.

•

•

For the detailed computations regarding the estimated magnitude of the future onsite

retention diversion used for the individual sub basins in the future condition ADMP

Update model, see Tables 1.1 - 1.5
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2.0 ANALYSIS ISSUES AND EXPLANATION

Three conditions were checked and used to eliminate sub basins where the future land use would

not be changed from existing and therefore would not require updating in the model. Since the

FCDMC 'used its GIS software to generate RTIMP for all sub basiIls, DRS used the following

criteria to eliminate sub basins where the RTIMP variable would remain the same in the future.

All of these sub basins were eliminated from the list of subbasin vs. future RTIMP provided

DRS by FCDMC. Then, all remaining sub basin were modified in the HEC-1 future condition

model to reflect the future condition RTIMP variable on the LG card.

Condition #1 - All sub basins that were 100% developed in the existing condition model were

identified and crossed offofthe list of sub basins requiring new (future) R:rIMP values.

Condition #2 - All sub basins where the RTIMP value calculated with the FCDMC future land

use maps and GIS software was less than the value used with the existing condition model were

checked. In almost every case, this value was higher due to rock outcro'pping accounted for by

WLB but not incorporated into the FCDMC land use category. For consistency, the original

RTIMP value was used.

If a sub basin where the RTIMP decreased was in a developing area of the watershed, the

existing (higher) RTIMP value was used unless the current land use was changing to a future

land use with a legitimately lower RTIMP.

Condition #J - All sub basins where the future land use remained the same (i.e., agriculture

existing to agriculture future) were identified as 'no change' sub basins and crossed off the list of

sub basins requiring modification.

The list of sub basins vs. weighted RTIMP provided DRS by the FCDMC on Thursday, May 3rd

showed some basins where RTIMP went down from the existing. Table 2.1 located in Appendix

A shows a listing ofsub basins, area, land use, associated RTIMP values and a weighted RTIMP

value.

In cases where the future weighted RTIMP value (as computed by the FCDMC GIS department)

was less than the existing, DRS inspected the" future land use vs. the present land use. If this

analysis indicated a genuine reduction in RTIMP, the lower RTIMP provided by FCDMC was

used. If the future land use did not change or otherwise indicate a need to reduce the RTIMP,the

RT~P from the existing condition hydrology model was maintained. Below is a list of these
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• sub basins and the decision made regarding each. The RTIMP values associated with each sub

basin listed are described as URSIWLB% to FCDlFuture% where 'URSIWLB%' indicates the

existing RTIMP value used in the existing condition model and the 'FCDlFuture%' indicates the

future RTIMP value provided by FCDMC:

• Sub Basin #1: 10% to 0%

• White Tank Mountain area, 10% reflects rock outcrop therefore, RTIMP remains

at 10%

• ·Sub Basin #8: same as above

• Sub Basin #9: same as above

• Sub Basin #33: same as above

• Sub Basin #34: same as above

•
• Sub Basin #35: 10% to 1.9% - White Tank FRS #4 watershed - Land use is changing

from open space to some rural, 10% due to rock outcrop, leave at 10%

• Sub Basin #37: 9% to 1% - Land use is changing from open space to open space and rural

- 9% due to rock outcrop, leave at 9%

• Sub Basin #40: 11 % to 9% - Land use changing from open space to open space/rural/low

density residential- 11 % due to rock outcrop, leave at 11 %.

• Sub Basin #111: 25% to 15.2% - Existing Arizona Traditions residential development is

100% developed - therefore, future land use will not change - use 25 %.

• Sub Basin #114: 26% to 16% - Existing Sun City Grand 100% developed, therefore,

. future l~md use will not change, use 26%.

• Sub Basin #115: 27% to 17% - same as Sub Basin #114.

• Sub Basin #116: 28% to 15% - Existing Kingswood Parke sub division 100% developed,

therefore, future land use will not change, use 28%.

• • Sub Basin#H8: 80% to 76.1% - Existing Home Depot, Wal-Mart and other commercial

land use 100% developed therefore, future land use will not change, use 80%.
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• • Sub Basin #158: 25% to 21.5% - Existing land use is residential (aerial photo) vs. future

described as mixed with mostly residential. . Use the 25% for consistency with the

existing model.

• Sub Basin #245: 18%to 5% - Existing land use included some residential and some open

space (aerial photo), future land use describ~d as rural densities. For consistency with the

existing condition model, use 18%.

• Sub Basin 2711: 20% to 19.7% - Existing land use is Litchfield Park - future won't

change, use 20%.

• Sub Basin lIlA: 18% to 15.2%' - Existing Arizona Traditions & open space 100%

developed therefore, future is same: use 18%.

• Sub Basin 113A: 30% to 25.4%- Existing Bell West Ranch (aerial shows beginning of

site grading, therefore the 30% assumes this development existing), future land use won't

change, therefore use 30%.

• • Sub Basin 138A: 30% to 17.7% - Existing Roseview sub division 100% developed,

therefore, future won't change use 30%.

• Sub Basin 22A: 6% to 5.2% - Existing White Tank Mountain area,future land used

described as rural, open space and industrial, use 6% for consistency with existing model.

• Sub Basin 243A: 30% to 15.2% -. Existing open space and residential (aerial photo),

future land use described as large & small lot residential. Therefore, use 30% for

consistency with existing model.

• Sub Basin 243B: 18% to 14.4% ~ same as 243A.

• Sub Basin 255A: 12% to 9.5% - existing Litchfield Park therefore, futlire land use won't

-change, use 12%.

• Sub Basin 279A: 90% to 80% - Commercial/prison. therefore, future land use won't

change use 90%

• Sub Basin 279B: 90% to 80% - same as 279A

• • Sub Basin 279C: Same as 279A-B
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• • Sub Basin 289A: 27% to 23.3% - existing land use is rural/residential. Future land use is

Palm ValleylPebble Creek - the existing RTIMP assumes that this development is built

therefore, use 27%.

• Sub Basin 377B: 4% to 0% - existing MC 85 roadway, agriculture and open space.

Future land use is open space. Since MC 85 exists, use 4%.

• Sub Basin Sub6: 20% to 11 % - Existing Litchfield Park. Future land use will not change

therefore use 20%.

From the above analysis, all of the RTIMP's that decreased usin'g the FCDMC future land use

(GIS calculation) will be maintained at the original (higher) value used with the existing

condition model.

The following RTIMP variables provided to DRS by FCDMC future land-use/GIS database

indicate 0% IMP. This was verified by checking the aerial and the future land use categories.

• Sub Basin #182: 0% to 0% - future land use will still be agriculture

• • Sub Basin #193: 0% to 0% - future land use is agriculture and rural densities

• Sub Basin #210: 0% to 0% - future land use is agriculture

• Sub Basin #211: same as #210

• Sub Basin #221: same as #211

• Sub Basin #369: open space, future is same

• 'Sub Basin #377: open space, future is same

• Sub Basin #379: same as above

• Sub Basin #380: same as above

• Sub Basin #381: same as above

• Sub Basin #386: same

• • Sub Basin #387: same
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• • Sub basin #194A:existing agriculture, future is same

•

• Sub Basin #194B: same as 194A

• S.pb Basin #221A: existing agriculture, future is same

• Sub Basin #377A-B: existing open space, future same

• Sub Basin #381A-B: same

• Sub Basin #383A: same

Explanation of Table 1.3

Table 1.3 discussed in section 1 above, contains some information that requires additional

explanation. The column headings listed below are explained in more detail. Columns with

headings that are self-explanatory are not addressed below.

100% Developed NO retention - This data represents the sub basins that were considered to be

100% developed at the time of the preparation of the existing condition (EECIURS) HEC-1

model. These developed areas did not provide onsite retention and were identified when

preparing the future condition HEC-l so that they would not be given retention diversions in the

future model. These Sub Basins should not change in the future condition model.

100% Developed with retention - This data represents the sub basins that were considered to be'

100% developed at the time of the preparation of the existing condition (EECIURS) 'HEC-1

model. These developed areas provided onsite retention and diverts were identified when

preparing the existing condition HEC-1. These Sub Basins will not change in the future

condition model. The retention diverts will remain the Same.

Partial Development NO retention - This data represents the amount or percentage of the total

sub basin area that was developed at the time of the preparation of the existing condition

(EECIURS) HEC-l modeL The percentages of developed area were based on inspection of an

overlay of the sub basin boundary map with the color aerial photo (dated212000).

In the future condition model, these sub basins were given retention diverts based upon the

generation of storm water volume using the total sub basin area. Since a portion of this area

exists as development without retention, the future' volume to be retained is reduced by the

• percentage of existing development and providing retention.
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• For the condition of partial development that provides retention in the existing condition, the

retention diversion shown in the existing condition (EECIURS) BEC-I file was replaced with the

.total volume calculated by the future condition BEC-I· using the appropriate retention

requirement. This is based on the fact that the retained volume provided by the existing

develop:rn,ent plus the future development retention would equal the total future retention volume

required for the sub basin.

During the preparation of the future .condition model, several sub basins were evaluated and

compared against the aerial photograph. During this analysis, three issues arose that impacted

the RTIMP variable used in the existing condition modeL These have been listed below:

• Sub Basin 173A - The RTIMP variable for the existing condition is listed at 0 however;

this sub basin is clearly built out per the aerial photograph. DRS has used the RTIMP

calculated for the future condition by the FCDMC GISlLand use as the existing condition

and updated the existing condition BEe.. I. This sub basin discharges to the Agua Fria

River, therefore. there were no significant impacts to downstream areas.

• • Sub Basin 271C - The RTIMP variable for the existing condition is listed at 0 however;

this sub basin. is clearly built out per the aerial photograph. DRS has used the RTIMP

calculated for the future condition by the FCDMC GISlLand use as the existing condition

and updated the existing condition BEC-I. There were no significant. impacts to

downstream areas.

Other issues include the LAFB and Goodyear airports. Although these are considen~d existing'

and 100%. developed, there is a chance that more buildings could be added to each site. The

higher RTIMP valt~es from the FCDMC future land use seem to' indicate this possibility,

therefore, the higher future values were used in the future condition HEC-l model.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin SUbbasin area Cover in Sub Development Buildout No Providing Retention -
number insa.mi LANDUSE Basin in Sub Basin Retention .Mult. VHE<:-, by this factor

1 1.819 0.013 0% 0%. 0%
10 2.051 Small Lot Residential (2-5) 22.390 22% 0% 22%

0%
100A 0.154 Retirement Community 0.213 98% 0% 98%
101 0.149 Open Space 0.668 99% 0% 99%

102A 0.597 Open Space 1.049 99% 0% 99%
104 0.140 . Open Space 6.887 93% 0% 93%
105 0.186 0.001 96% 0% 96%
106 0.801 0.004 99% 0% 99%
11 1.617 Rural 0.525 1% 0% 1%

4-H ~ -h7e8 98% 0% 98%
l11A 0.580 Open Soace 1.425 99% 0% 99%
~ ~ ft&..ll4+ 400% 0% ~

113A 0.501 Low Density Residential (3-5 Dus 83.936 100% 0% 100%
-1+4 ~ ~ ~ 0% ~

~ ~ RelirsFReRI GSFRFRIJRily ~ 400% 0% ~

0% 0%
116 0.728 Low.Density Residential (3-5 Dus 100.000 100% 0% 100%
117 0.924 Retirement Communitv 7.612 100% 0% 100%
118 0.151 Retirement Community 5.993 100% 0% 100%
119 0.804 Open Space 0.170 100% 0% 100%

0% 0%
119A 0.460 MediUni/High Density Residential 100.000 100% 0% 100%

12 1.412 Small Lot Residential (2-5) 26.362 26% 0% 26%
120 0.526 Medium/High Density Residential 99.718 100% 0% 100%

0% 0%
121 0.496 Medium/High bensity Residential 0.654 100% 0% 100%

121A 0.511 Medium/High Density Residential 77.934 100% 0% . 100% .
122A 0.504 Medium/High Density Residential 95.919 100% 0% 100%
1228 0.396 Medium/High Densitv Residential 97.715 100% 0% 100%

0% 0%
123 0.434 Low Density Residential (3-5 Dus 100.000 100% 0% 100%
124 0.561 Surorise Center 0.026 10<l% 0% 100%
125 1.014 Surprise Center 98.447 100% 0% 100%
126 0.936 Neighborhood Retail Center ·0.131 100% 0% -100%
~ ~ ~ ~ 0% ~

128 0.403 Medium/High Density Residential 2.710 '100% 0% 100%
4-29 ~ RliFal ResieleRlial (9 1bllJ;s,!As) gerl-Be 400% 0% ~

13 1.361 Unknown 0.801 66% 0% 66%
130 .0.979 Medium/High Density Residential 1.622 100% 0% 100%
131 0.488 Medium/High Density Residential 49.647· 100% 0% 100%
131A 0.503 Medium/High Density Residential 50.719 100% 0% 100%

0% 0%
132 0.393 Low Density Residential. (3-5 Dus 100.000 100% 0% 100%

0% 0%
133 0.500 Low Density Residential (3-5 Dus 100.000 100% 0% 100%

0% 0%
134 0.499 Low Density Residential (3-5 Dus 100.000 100% 0% 100%
135 0.490 Surprise Center 0.003 100% 0% 100%
136 0.415 Surprise Center 0.014 100% 0% 100%
137 0.602 Surprise Center 4.138 100% 0% 100%
138 0.485 Medium/High Density Residential 2.071 100% 0% 100%
~ g,eoo SFRali bat RasieleRlial ~ 400% 0% ~

139 0.475 Small Lot Residential 24.115 .100% 0% 100%
14 1.471 Rural 0.277 2% 0% 2%
140 0.172 Small Lot Residential 0.303 100% 10% 90%
141 0.467 Rural Residential (0-1 Du;s/Ac) 0:005 99% 0% 99%

-. 0% 0%
141A 0.132 Rural Residential (0-1 Du;s/Ac) 1.859 100% 0% 100%
142 0.502 Sub\Jrban Residential (1-3Dus/Ac 0.004 100% 0% 100%
143 0.501 Suburban Residential (1-3 Dus/Ac 96.658 100% 0% 100%
144 . 0.498 Medium/High Density Residential 0.544 100% 0% 100%
145 0.503 Medium/High Density Residential 0.007 100% 0% 100%

145A 0.503 Medium/High Density Residential 3.291 100% 0% 100%
146 0.895 Low Density Residential (3-5 Dus

--
100% 0%' 100%0.002

147 0.502 Low Density Residentiai (3-5 Dus 1.142 100% 0% 100% --

1018

1. As a % of total sub b~sin area.
Note!: Sub Basin lines wi a strike-through are basins that Do Not provide future retention.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin Subbasin area Cover in Sub Development Buildout No Providing Retention -
number insa.mi LANDUSE Basin in·Sub Basin Retention .Mult. VHEC., by this factor

148 0.495 Suburban Residential (1-3 Dus/Ac 0.099 100% 0% 100%
149 0.511 Suburban Residential (1-3 Dus/Ac 0.056 100% 0% 100%
15 1.277 Unknown 0.088 32% 0% 32%

0% ~

150 0.267 Suburban Residential (1-3 Dus/Ac 100.000 100% 0% 100%
0% .~

151 0.245 . Suburban Residential (1-3 Dus/Ac 0.022 100% 0% 100%
15.2 0.371 Emoloyment 0.095 100% 0% 100%
153 0.185 Low·Density Residentiai (3-5 Dus 10.706 .100% 0% 100%
154 0.180 Small Lot Residential 2.031 100% 0% 100%
155 0.251 Small Lot Residential 3.784 100% 0% 100%
156 0.293 Small Lot Residential 38.700 100% 50% 50%

.:IeeA G,,2W SFRall Let Residential 8a,004 .wG% ~ -tOO%
157 0.913 Small Lot Residential 81.908 100% 0% 100%
158 0.982 Water 0.014 96% 00/0 96%

159 0.610 Rural Residential (0-1 Du;s/Ac) 11.130 100% 0% 100%
16 1.178 Small Lot Residential (2-5) 0.825 100% 0% 100%

. 160 0.358 Rural Residential (0-1 Du;s/Ac) 0.000 100% 0% 100%
161 0.503 Suburban Residential (1-3 Dus/Ac 2.187 100% 0% 100%
162 0.297 Suburban Residential (1-3'Dus/Ac 0.047 100% 0% . 100%
163 0.698 Suburban Residential (1-3 Dus/Ac 4.385 100% 0% 100%
164 0.500· Suburban Residential (1-3 Dus/Ac 0.051 100% 0% 100%

164A 0.491 Mixed Use Gateway 1.610 100% 0% 100%
165 0.903 Suburban Residential (1-3 Dus/Ac 0.169 100% 0% 100%
166 0.980 Suburban Residential (1-3 DuslAc 0.000 100% 0% 100%
167 0.995 Suburban Residential (1-3 Dus/Ac 0.001 100% 0% 100%
168 0.485 Public Facilities 0.081 100% 0% 100%
169 0.495 Rural 3.836 100% 0% 100%
17 1.047 Small Lot Residential (2-5) 91.531 100% 0% 100%

0% ~

170 0.326 Rural 100.000 100% 90% 10%
171 0.649 Small Lot Residential 3.236 100% 30% 70%
172 0.114 Small Lot Residential 6.197 100% 25% 75% '

++a ~ SFRall Let Residential ~ 49% ~ ~

-l7aA' ~ MQ4 ea% ~ ea%
173B 0.186 Water 0.099 81% 0% 81%
174 0.411 Unknown 0.725 99% 0% 99%
175 0.261 Unknown 0.508 99% 0% 99%

175A 0.465 Unknown 0.781 99% 0% 99%
176 0.679 Small Lot Residential (2-5) 37.722 100% 0% 100%

176A 0.597' Rural Residential (0-1 Du;s/Ac) 0.082 100% 5% 95%
177 0.501 Rural Residential (0-1 Du;s/Ac) 0.023 4% 0% 4%

177A 0.498 Unknown 0.004 97% 0% 97%
178 0.452 Rural Residential (0-1 Du;s/Ac) 1.236 3% 0% 3%
179 0.469 Rural Residential (0-1 Du;s/Ac) 0.001 2% 0% 2%
18 0.757 0.019 76% 0% 76%

180 0.999 Low Density Residential (3"5 Dus 0.414 3% 0% 3%
181 0.356 Employment 0.410 1% 0% 1%

181A 0.409 SubUrban Residential (1-3 Dus/Ac 0.025 8% 0% 8%
0% ~

182 0.251 AQriculture 100.000 100% 0% 100%
183 0.220 Emolovment· 0.269 6% 0% 6%
184 0.770 Rural 0.005 66% 0% 66%
185 0.671 Small Lot ReSidential 3.715 100% 0% 100%
186 0.320 Small Lot Residential 53.037 '100% 0% 100%
187 0.268 0.002 89% 0% 89%

0% ~

188 0.165 Small Lot Residential (2-5)
-

100.000 100% 0% 100%
189 0.526 Unknown 0.006 100% 0% 100%
19 0.773 Rural 83.619 84% 0% 84%
190 0.874 Unknown 0.Q16 100% 0% 100%
191 0.991 Rural Densities (0-1) 1.680 100% 0% 100%
192 0.516 Unknown 0.043 b% 0% 0%

192A 0.494 Unknown 0.171 ,100% 0% 100%
0% ~

-lW , G,9a9 4-GMOO ~ ~ ~

1. As a % of total sub basin area.
Note!: Sub Basin'lines wI a strike-through are basins that Do Not provide future retention.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin Subbasin area Cover in Sub Development BuildoutMQ.. Providing Retention -
number in sQ.ini LANDUSE Basin inSub Basin Retention MUlt. v.EC., by this factor

G% G%
.:l-94A ~ -tOO,GOO G% G% G%
+948 ~ ~ G% G% G%
1~4C 0.490 Industrial 1.078 1% 0% 1%
195 0.530 Transportation 0.278 2% 0% 2%
196 0.554 Transportation 1.872 8% 8% 0%
197 0.987 Mixed Use 2.588 27% 0% 27%
198 0.903 Small Lot Residential . 8.228 100% 0% 100%
199 0.097 Small Lot Residential 31.568 99% 0% 99%
2 1.870 0.002 5% 0% 5%
20 1,040 Rural 5.135 50% 0% 50%

200 .0.223 Open Space 2.795 97% 0% 97%
2G+ G,3OO TraASfjeFlalieA ~ ~ ~ G%
202 0.500 Mixed Use Center 2.302 74% 0% 74%
203 0.214 Mixed Use Center 93.500 100% 0% 100%
204 0,236 Small Lot Residential 1.745 100% 0% 100%

0% ~

205 0.064 Mixed Use Center 100.000 100% 0% 100%
206 0.094 Rural 4.344 100% 0% 1'00%
207 1.001 Unknown 0.619 99% 100% ~

207A 0.465 Small Lot Residential (2-5) 0.586 100% 0% 100%
208 1.009 Unknown 0.000 100% 100% G%
209 0.506 Unknown 0.016 2% 0% 2%

209A 0.496 Unknown 0.635 99% 0%
.

99%
21 0.666 Rural 98.037 99% 0% 99%

0% G%
210 0.440 Aqriculture 100.000 0% 0% G%

0% G%
211 0.518 Agriculture 100.000 0% 0% G%
212 0.531 Airport 2.423 2% 0% 2%
~ ~ !REItlsmal ~ eG% G% eG%
214 0.164 Small Lot Residential (2-5) 97.313 100% 0% 100%
215 0.309 Small Lot Residential (2-5) 99.633 100% 0% 100%

0% G%
215A 0.381 Small Lot Residential (2-5) 100.000 100% 0% 100%
~ ~ J:MaI &.-aSS .~ G% ~

217 0.517 Unknown 0.180 100% 70% 30%
218 0.994 Rural Densities (0-1) 87.306 99% 0% 99%
219 0.497 Unknown 0.014 100% 0% 100%
22 0.579 Rural 94;812 100% 0% 100%
220 0.503 Unknown 0.014 98% 0% 98%
221 0.478 Aariculture 0.357 0% 0% ~

221A 0.323 Agriculture 7.492 0% 0% G%
f!2a +.m' !REItlsmal lMla9 00% ~ .. 0%
~ ~

..
~ ~ ~ 0%

224 0.563 Small Lot Residential 0.828 99% 12% 87%
225 0.430 Unknown 0.012 100% 30% 70%

225A 0.368 Small Lot Residential (2-5) 39.494 100% 0% 100%
226 1.156 Unknown 0.010 100% 80% 20%
227 0.233 Small Lot Residential 1.587 100% 12% 88%
228 0.254 Small Lot Residential 0.554 100% 0%· 100%

228A 0.060 Water 0.456 100% 10% 90%
229 0.478 Small Lot Residential 0.260 100%' 6% 94%
22A 0.513 Rural 99.592 100% 0% 100"10

0%
23 0.154 Rural 100.000 100% 0% 100"10

230 0.037 Small Lot Residential (2-5) 62.825 100% 0% 100"10
230A 0.173 Unknown 0.065 100% 30% 70%

-
'0%

231 0.322 Rural Densities (0-1) 100.000 100% 0% 100"10
232 I 0.938 Small Lot Residential (2-5) 99.350 100% 0% 100%..

Small Lot Residential (2-5) 0% 100%233 0.473 98.909 100%
234 0.487 Small Lot Residential (2-5) 0.215 100% 0% 100"10
235 0.515 Unknown 0.000 100% 0% 100%

Unknown
.

0% 100%236 0,986 0.015 100%
237 0.500 Mixed Use Center '84.446 84% I 0"10 84%.-.
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1. As a % of tota/sub basin area.
Note!: Sub Basin lines wi a strike-through are basins that Do Not proVide future retention.
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Table 1.1

% I,.anduse '% Future Existing Partial Future Developmen
Subbasin Subbasin area Cover in Sub Development Buildout No Providing Retentlon -
number insq.mi LANDUSE Basin in Sub Basin Retention Mull. VHEC.' by Ihis 'aclor

238 0.491 Unknown 0.047 41% 0% 41%
239 0.467 Industrial 3.768 4% 0% 4%

0% ~

24 0.115 Rural 100.000 100% 0% 100%
240 0.388 Airport 1.461 1% 0% 1%
241 1.552 Unknown 0.000 56% 10% 46%
242 0.826 Unknown 2.325 91% 0% 91%

242A 0.101 Unknown 0~227 75% 0% 75%
2428 0.330 Unknown 0.006 96% 0% 96%
243 0.159 Unknown 3.405 97% 0% 97%

243A 0.189 Unknown 1.781 98% 0% . 98%
2438 0.107 Unknown 3.324 96% 60% 36%
244 0.265 Small Lot Residential (2-5) 90.942 100% 0% 100%

244A 0.322 Unknown 1.902 98% 0% 98%
~

245 0.265 Rural Densities (0-1) 100.000 100% 0% 100%
~

245A 0.104 Rural Densities (0·1) 100.000 100%
.,

0% 100%
246 0.655 Water 0.009 100% 2% 98%
247 0.502 Water 0.003 100% 0% 100%
248 1.014 Rural Densities (0-1) 0.011 99% 0% 99%
249 1.001 Rural Densities (0-1) 0.458 100% 0% 100%
25 0.462 Rural 99.195 100% 0% 100%

250 0.505 Transportation 0.079 98% 0% 98%
250A 0.513 Transportation 0.008 94% 0% 94%
251 .0.495 Rural 0.551 93% 0% 93%
252 0.519 Rural 0.565 89% 0% 89%
253 1.037 Unknown 0.001 85% 0% 85%

.253A 0.340 Small Lot Residential 8.313 60% 10% 50%
254 0.296 Unknown 0.091 57% 0% 57%

264A G,..Hl2 SFAall bel ResielElRlial 8,6.74 89% ~ 89%
2548 0.132 Small Lot Residential 63.791 99% 0% 99%
2&6A G,e8S YfIkRawR ~ ,e+% ~ e+%
256 0.450 Unknown 0.Q13 100% ·0% 100%
257 0.281 Unknown 0.001 100% 0% 100%
258 0.326 Small Lot Residential (2·5) 17.766 100% 0% 100%

258A 0.111 Water 0.109 100% 0% 100%
259· 0.175 Water 0.003 100% 0% 100%
26 1.141 Rural 83.150 83% 0% 83%

260 0.459 Water 0.003 '100% 60% 40%
261 0.418 Water 0.001 90% 0% 90%
262 1.004 Employment 1.656 3% 0% 3%
263 0.494 Employment , 7.395 100% ,0% 100%
264 0.481 Public Facilities 0.266 100% 0% 100%
265 0.251 Transportation 14.146 100% 0% 100%

265A 0.836 Transportation 5.092 . 79% 20% 59%
aee ~ +.+7& ~ 1).% ~..

~267- +.+7G ~ 74% ~..
. ploJslie Fasililies ~ 89%2e8 ~ ~ 89%

2&9 ~ ploJslie Faeililies 6,849 94% ~ ~

26Q8 Me& Small bel ResieleRlial Q.rlOO ~ ~ ~

27 1.030 Rural 0.035 100% 0% 100%
27G ~ . SFAall bel ResieleRlial ~ ~ ~ . ~

2744- Grl+& Small bel ResieleRlial ~ ~ ~ ~

2712 0.337 Water 0.022 92% 10% 82%
'-'-'

~ --271A 0.263 Water 1:338 99% 0% 99%
a7-lG ~ W<Hel' ~ 89% ~ 89%__OM

0%272 0.137 Water 5.690 83% , 83%
273 0.566 Unknown 0.496 99% I 5% 94%
274 0.654 Unknown 0.001 96% 0% 96%
275 0.074 Transportation 0.001 76% 0% 76%-.-.

Transportation 0% 23%276 0.280 0.072 23%..-
0.879 Transportation 10% 34%277 3.302 44%

278
--'"-'.

0.991 Transportation 100% 25% 75%0.136
Transportatlcm

..
0% 100% .

_.-
279 0.053 26.998 100% i

."

1. As a % of total sub basin area.
Note/: Sub Basin lines wi a strike-ihrough are basins that Do Not provide future retention.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin SUbbasin area Cover In Sub Development Buildout No Providing Retention·
number In so.mi LANDUSE Basin In Sub Basin Retention Mult. vHec., by this factor

2+QA lMl+6 . TFaRSj3eFlalieR d&.-92G 400% ~ ~

2+B8 ~ TFaRSj3eFlalieR .. ~ 400% ~ ~

2+9G ~ TFaRSj3eFlalieR 4&389 400% ~ ~

279D 0.021 Transportation 26.370 100% 0% 100%
28 0.897 Small Lot Residential (2-5) 96.315 100% 0% 100%

280 0.629 Transportation 5.501 83% 0% 83%
280A 0.059 Transportation 25.133 78% 0% 78%
281 0.838 Transportation 0.152 78% 20% 58%
282 0.130 Transportation 0.230 79% 0% 79%
283 0.134 Open Space 1.676 94% 0% 94%
284 0,355 Public Facilities 1.530 94% 0% 94%
285 0.045 Transportation 32.938 100% 0% 100%

285A 0.068 Transportation 27.676 96% 0% 96%
285B 0.063 Transportation 37.330 100% 0% 100%
286 0.762 Open Space 0.236 85% 0% 85%
287 0.259 Transportation 23.950 80% 0% 80%

287A 0.314 Transportation 12.144 76% 0% 76%
287B 0.111 Transportation 13.610 70% 0% 70%
287C 0.220 Transportation 13.163 66% 0% 66%
2870 0.222 Transportation 0.463 71% 0% 71%
287E 0.173 0.001 93% 0% 93%
288 0.225 Open Space 1.492 99% 0% 99%

288A 0.073 Open Space 0.045 ' 100% 0% 100%
288B 1.104 Small Lot Residential ·0.051 65% 0% 65%
2S9 ~ Small bel ResieleRlial Q,26e 6+*' ~ 6+*'

289A 0.211 Water 1.443 99% 20% 79%
2800 ~ P"slie Faeililies ~ e3% ~ e3%
289C 0.283 Water 0.023 85% '0% 85%
2800 ~ P"slie Faeililies ~ 83% ~ 83%

29 0.212 Small Lot Residential (2-5) 95.948 100% 0% 100%
290 0.528 Water 1.712 61% 0% 61%
291 0.898 0.004 100% 0% 100%
292 0.906 Unknown 0.020' 100% 50% 50%
293 0.727 Transportation 0.114

,
94% 13% . 81%

293A 0.079. Qpen Space 29.803' 70% 0% 70%
294 0.255 Transportation 2.940 92% 0% 92%

294A 0.201 Transportation 1.964 86% 0% 86%
295 0.283 Transportation 4.229 88% 0% 88%

295A' 0.093 Transportation 4.082 91% 5% 86%
296 0.322 Transportation 1.446 86% 0% 86%

296A 0.409 Transportation 0.341 85% 0% 85%
297 0.383 Transportation 0.005 93% 0% 93%

297A 0.239 Transportation 2.706 95% 0% 95%
298 0.780 Transportation 0.036 90% 0% 90%
299 0.388 Transportation 1.498 87% 0% 87%

3 0.741 Water 0.019 74% 0% 74%
30 0.275 Small Lot Residential (2-5) 91.028 100% 0% 100%

300 0.396 Transportation 4.920 100% 15% 85%.
301 0.280 Transportation 0.220 100% 70% . 30%
302 0.125 Water 0.163 .97% 10% 87%
303 0.906 0.044 96% 0% 96%

303A 0.377 Transportation 3.963 100% 0% 100%
304 1.063 Small Lot Residential (2-5) 0.143 100% 0% 100%
305 0.917 Water. 0.000 84% 0% 84%
306 0.508 Water 5.857 68% 0% 68%

. 0% ~

307 0.220 Small Lot Residential (2-5) 100.000 100% 0% 100%
308 0.286 Small Lot Residential (2-5) 91.088 100% 0% 100%
309 .1.053 Open Space 0.022 95% 0% 95%
31 0.737 Unknown 0.440 99% 0% 99%

310 0.176 Open Space 5.642 92% 0% 92%
311 0.757 Transportation 3.132 88% 0% 88%

311A 0.314 Transportation 0.067 85% 0% 85%
312 0.658 Public Facilities 2.031 88% 0% 88%
3'I-a ~ P"elie Faeililies

..

aA-+3 ~ ~ ~

314 0.429 Open Space 4.967 95% 0% 95%--,

1. As a % of total sub basin area.
Note!: Sub Basin lines wi a strike-through are basins that Do Not provide future retention.
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Subbasin
number

315
316
317
318
319
32

320
321
322

323
324
325

325A
326
327
328
329
33

330
331
332
333
334
335

335A
336

336A
337
338

338A
339
34

340

Subbasin area
inso.mi
0.478
0.832
0.562
0.611
0.521
1.300
0.564
0.607
0.343

0.151
0.339'
M69
0.610
0.544
0.468
0.780
0.595
0.609
0.620
0.735
0.623
0.484
0.639
0.273
0.063
1.358
0.362
0.475
0.221
0.682
0.960
0.334

0.460

LANDUSE
Open Space
Open Soace
Open Space
Small Lot Residential
Small Lot Residential

Transportation

Small Lot Residential (2-5)
Small Lot Residential (2-5)
Small Lot Residential (2-5)
Small Lot Residential (2-5)
Small Lot Residential (2-5)
Small Lot Residential (2-5)
Open Soace
Open Space

Transoortation
Transportation
Public Faciliti.es
Public Facilities
Open Space
Open Space
Open Space
Transportation
Unknown
Transportation

Unknown

Larqe Lot Residential (1-2)

Table 1.1

% Landuse
Cover in Sub

Basin
2.648
0.087
3.113
0.009
0.622
0.008
0.159
0.026
0.008

100.000
97.470
81.986
54.321
99.999
0.097
4.716
2.874'
0.001
0:021
1.227
2.138
1.105
3.251
6.557

24.568
0.075
0.191.
0.039
0.059
0.004
0.020
0.094

100.000

'1% Future
Development
inSub Basin

96%
91%
97%
93%
98%
34%
91%
99%
89%

100%
100%
100%
100%
100%
100%
93%
95%
0%
89%
89%
96%
91%
97%
93%
75%
97%
99%

.99%
100%
100%
100%
0%

100%

Existing Partial Future Developmen
Buildout No Providing Retention.
Retention .Mull. V"EC.' by this factor

0% 96%
0% 91%
0% 97%

75% 18%
85% 13%
0% 34%

35% 56%
0% 99%
0% 89%
0% Q%.

0% 100%
0% 100%

30% 70%
0% 100%
0% 100%
0% 100%
0% 93%

30% 65%
0% 0%
0% 89%

·15% 74%
10% 86%
0% 91%
0% 97%
0% 93%
0% 75%

60% 37%
15%' 84%
50% 49%
0% 100%

30% 70%
0% 100%
0% Q%

0% Q%

0% 100%
0% Q%

•

341 0.776 Large Lot Residential (1-2) 100.000 100% 0% . 100%
342 0.355 Small Lot Residential (2-5) 39.012 100% 0% 100%

342A 0.368 Small Lot Residential (2-5) 99.410 100% 0% 100%
343 0.493 Small Lot Residential (2-5) 94.916 100% 0% 100%
344 0.576 Open Space 0.086 92% 0% 92%
345 0.433 Medium Density 0.005 100% 0% 100%
346 0.522 Medium Densitv 0.628 100% 0% 100%

346A 0.148 Transportation 0.010 74% 0%' 74%
346B 0.289 Medium Densitv 17.493 100% 0% 100%
346C 0.121. Transportation 0.106 91% 0% 91%
347 1.055 Transportation 2.334 95% 0% 95%
348 0.323 Transportation 4.055 89% 0% 89%

348A 0.216 Open Space 11.110 89% 50% 39%
348B 0.662 Transportation 0.014 95% 0% 95%
349 0.860 0.023 99% 0% 99%
35 0.444. Rural +-.~-:::38~..:::3~12=---_+_--==3;::8~olc:::.o__I-__70o~l'o:"-_-1I-_--.:__:3=::8~Ofcc::o__~

1-_~3c=570-.,.-f~-,::0.':::18~7:_-+.::-:_=_-::_;_____;::_:7-----+_.--:0~.~0:.:;16::..--+--....,.;8°~Yo:-:-~+-__=0·~Y._--t-__~8:-:°Ic:;•.,---_~
351 0.720 Rural Densities (0-1) _-tI_---:9;1'.:,.5~2~4'---.j_--:.-__:l:=:00:::o~yo"-_1--__:;0~·Ic;_o __+__--'-:1O::;O~Ofc~o__-1
352 0.180 Small Lot Residential (2-5) I 0.129 99% 0% 99%

352A 0.141 Rural Densities (0-1) I. 32.530 96% 0% 96%

355 0.109 Small Lot Residential (2-5) _+!,__1~9,::.5747-7__f--_~9~8~%c-·::",_+- ~O~%~·__+__---=9-;8""%'___-1
1-_..:::3:::5.:::5A:...:...._+_-'0;.;..0::,:3::,:9:-._-/-':W,:-a:::t:::eo.,r_-=- ~ +I,__".::3C:.',6~9~4:.-_+_--==9~5~%~_+__...:0:::.Ofc~o~___!---~9~5~0fc~.--___i

1---_~3:::5=6___I__---:O~,3:::.4.:.:6:-----:--ES:..:.m:::a7-II.:::Lo~tc.:R.::e::.::s::.:id::::e::;n::::tia:::1..I(~2-.:::5:L) .~~-....::c4:::.6..:::5~25~-+--,::,96==::O~Yo,----I------:0=-=0fc:=o---I----'--'-:9=::6:,:0fc:;o---I
1-_-:3;:5;-::7__-t-_-:0;:.,-;-,14:-;5:--_-r;::E""m=pllo'!;vrm=e;.;.nt:-. -i- 0.090 100% 0% 100%

1-_-:3:.::5=8__:.__ _I__--'0~,-'-'19o.:0:-:---E0l:p.:::en:'--"'Sl:::Pia:::c::.::e:-.------.----_+_-..:1.:::0o::.0~724_-1__~8;,6·:::l'o:..---1-_-=0·~l'o'----+---;,86==::o~Yo,__~~
1-_..:::3:::5~9-_+--_,_:0"-:.1:-::172--r.E;:-:m..:.cp::.;lo:Ly;.;.m:.::e:..:;nt'-------_---,L 0.0~6 100% 0% 100%

36, 0.220 Rural : 85.875 86% 0% 86%
360 0,269 Transportation ---T'c---- 0.000 96% 0% 96%

601 B

1. As a % of total sub basin area.
Note/: Sub Basin lines wi a strike-through are basins that Do Not provide future retention.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin Subbasin area Cover in Sub Development Buildout No Providing Retention·
number in sq.mi LANDUSE Basin in Sub Basin Retention .Mult. VHEC.' by thIs factor

361 0.268 Transportation 0.818 65% 0% 65%
362 0.446 0.017 88% 0% 88%
363 0.596 0.012 92% 0% 92%
364 0.461 0.056 81% 0% 81%

364A 0.113 Transportation 8.376 100% 0% 100%
364B 0.213 0.050 68% 0% 68%
365 0(355 Employment 1.087. 100% 0% 100%
366 0.461 Industrial 2.317 100% 0% 100%
367 0,111 Mixed Use Center 0.442 100% 0% 100%
368 0.823 0.028 37% 0% 37%
369 0.116 0.115 O·/~ 0% 00-
37 0.883 0.085 18% 0% 18%

370 0.085 0.005 23% 0% 23%
371 0.892 0.018 '80% 0% 80%
372 1.577 Water 0.038 76% 0% 76%
373 0;381 Water 0.014 100% 0% 100%
374 0.742 Small Lot Residential 73.579 100% 0% 100%
375 0.389 Open Space 0.020 99% 0% 99%
376 0.418 0.021 97% 0% " 97%
377 0.085 Open Space 12.444 0% 0% 00-

377A 0.180 0.105 0% 0% 00-
377B 0.146 0.071 0% 0% 00-
378 0.740 0.044 5% 0% 5%
379 0.417 0.030 0% 0% 00-
38 0.724 0.009 97% 0% 97%

380 0.180 0.120 0% 0% 00-
381 0.217 Water 5.628 0% 0%' 00-

0% 00-
381A 0.086 Recreational Ope'n Space 100.000 0% 0% 00-
381B ,0.042 0.391 0% 0% 00-
382 0.697 Water 5.799 31% 0% 31%
383 0.152 0.156 0% 0% 00-

383A 0.136 0.069 0% 0% 00-
384 0.279 Water 5.717 90% 0% 90%
385 0.364 Water 0.002 94% 0% 94%
386 0.332

..
0% 0% 00-0.049 .

387 0.205 0.076 0% 0% 00-
39 0.748 Unknown 0.160 100% 0% 100%
3A 0.247

.•.

7% 0% 7%0.002
4 0.227 0.128 86% 0% 86%
40 0.487 0.Q38 100% 0% 100%

0.538
.-

100% 0% 100%41 0.004
41·1 0,111 0.018 100% 0% 100%
41-2 0.099

-,
100% 0% 100%0.010

41A 0.026 0.012 93% 0% 93%
41Al 0.019 0.229 14% 0% 14%
41A2 0.026 Transportation 9.217 15% 0% 15%
41A3 0.028 Transportation

---
5.893 59% 0% 59%

42 1.214 Unknown
-

99% 0% 99%0.964
43 0.013 Transportation 4.229 100% 0% 100%

43-1 0.040 Transportation
-

1000/. 0% 100%4.362
43·2 0.023 Transportation

.".._.
0% 100%4.019 100%

43-3 0.068 Transportation
--

100% 0% 100%4.375
43·4 0.025 Transportation 7.779 100% 0% 100%
43-5 0.015, Transportation

...

·100% 0% 100%11.192
43-6 0.015 Transportation 10.608· 100% 0% 100%
43·7 0.Q18 Transportation

---_ ...
100% 0% 100%9:020

43-8 0.014 Transportation 6.902 100% 0% 100%
44 0.752 Unknown I 0.000 81% 0% 81%
45 0.399 Unknown 0.291 . 96"1'- 0% 96%

45·1 0.071 Transportation I 3.460 100% 0% 100%
46 0.872 Unknown 0.039 99% 0% 99%

46·1 0.139 Unknown
----.-

100% 0% 100%0.245
5 0.578

,.

1% 0% 1%0.060
6· 0.468 Rural 2.896 3% 0% 3%
7 0.310 Rural

'r'-'

48% 0% 48%.-L~.. _. 47.188..__._---

1. As a % of total sub basin area.
Note/: Sub Basin lines wi a strike-through are basins that Do Not provide future retention.
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Table 1.1

% Landuse 1% Future Existing Partial Future Developmen
Subbasin Subbasin area Cover in Sub Development Buildout No Providing Retention·
number insa.mi LANDUSE Basin in.Sub Basin Retention Mull. v",c., by this factor

0% ~

8 0.803 Recreational Open Space 100.000 0% 0% ~

9 1.394 Rural 0.000 0% 0% 0%
RETAIN 0.946 0.040 68% 0% 68%

51:166 Q,4W YfIk!:lewR &.-w7 ~ ~ ~

S<I&7 ~ Small bet ResiEleRtial ~ ~ ~ ~

WT#3 0.451 Small Lot Residential (2-5) 35.430 100% 0% 100%
WT#4 0.245 Transportation 6.247 98% 0% 98%

80t8

1. As a % of total sub basin area.
Note/: Sub Basin lines wi a strike-through are basins that Do Not provide future retention.
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Table 1.2

~torm Event
City· (year/hour)

Surprise 100/2
Avondale 100/2
Litchfield Park 100/2
Goodyear 100/6
61 MiraQe 100/2
Buckeye 100/2
County 100/2

x.



TableI.3

I
Partial Development NO

, retention
Retention I ~. 8100% . 8100%

Super Sub lExisting 4Existing 2Planned 5City l Percent of Sub RequirementlO Percent of Sub Percent of Sub Percent of Sub 8100% EXisti:~~ Developed NO Developed w.ith
Basin Basin Buildout Retention? Development* Municipality Basin In City 1 (in hours) Citv2 Basin in City 2 Citv3 Basin in City 3 City 4 Basin In City 4 Development. retention retention Sub Basin 7 %Developed

1 1 0% no 0 off map 2
1 2 0% no 0 County parts of 2 ;

1 3 0% no 0 County 100 2
1 4 0% no 90 off map 2
1 5 0% no 1 off map 2 :

1 6 0% no 2 off map 2
1 7 0% no 60 off map 2
1 8 0% no 0 off map 2
1 9 0% no 0 off map 2
1 10 0% no 10 Couny parts of 2

,
1 11 0% no 0 Counv parts of 2 )

t 12 0% no 5 Couny parts of 2
1 13 0% no 0 Couny 100 2
1 14 0% no 1 off map 2
1 15 0% no 30 County parts of 2 ,
1 16 0% no 100 Buckeye parts of 2
1 17 0% 0 Buckeye parts of 2 County parts of -no ,.

23 18 0% no 80 .off map 2 ;

23 19 0% no 85 off map 2 ~
23- 20 0%

"

no 50 off map 2 ,

23 21 0% no 95 off map 2 !
23 22 0% no 100 off map 2
23 23 0% no 100 Buckeve parts of 2 I
23 24 0% no 100 Buckeye 100 2 :

23 25 0% no 100 Buckeye parts of 2 County parts of
23 26 0% no 80 off map 2
23 27 0% no 100 Buckeye parts of 2
24 28 0% no 15 Buckeye 50 2 County 50

t 24 29 0% no 100 Buckeve 100 2
24 30 0% Buckeye 2 - ino 100 100
24 31. 0% no 95 County 100 2
23 32 0% no 30 off map 2
23 33 0% no 0 off map 2
23 34 0% no 0 'off map 2
23 35 0% no 50 .off map 2 .

23 36 0% no 80 off map 2
... ' 23 37 0% no 20 off map 2

. 23 38 0% no 95 : off map 2
23 39 0% no 100 . Buckeye parts of 2 I

23 .40 0% no 75 .off map 2
,

23 41 0% no 0 'off map 2 .'

23 42 0% no 100 Buckeye parts of 2 County parts of >

23 43 0% no 0 Buckeye 100 2 .

24 44 0% no 0 Buckeye 50 2 County 50
24 45 0% no 10 County 97 2 Buckeye 3
24 46 0% no 30 County 97 2 Buckeye 3
2A 101 0% no 100 Surprise 100 2
2B 104 0% . no 100 Surprise 100 2
2A' 105 0% no 100 Surprise 100 2
2A 106 0% yes 100 Surprise 100 2
2B 111 100% yes 100 Surprise 100 2 Sub Basin 111 Sub 111
2A 112 100% yes 100 Surprise 100 2 Sub Basin112 Sub 112
2A 114 ·100% yes 100 Surprise 100 2 Sub Basin 114 Sub 114
2A 115 100% yes 100 Surprise 100 2 Sub Basin 115 Sub 115
2C 116 90% yes 100 Surprise 100 2
2C 117 65% yes 100 Surprise 100 2
2C 118 15% yes 100 Surprise 100 2
2B 119 0% no 100 Surprise 100 2

~.
2B 120 0% no 100 Surprise 100 2
2B 121 0"10 no 100 Surprise 100 2
2C 123 0% no 100 Surprise 100 2
2C 124 0% no 100 Surprise 100 2
2C .125 0% no 100 Surprise 100 2

• •••
{

•

•
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Table 1.3

Partial Development NO
retention

Retention 8100% 8100%

I Super Sub , Existing 4Existing 2Planned 5Cityl Percent of Sub Requiremeneo Percent of Sub . Percent of Sub Percent of Sub 6100% Existing Developed NO Developed with
Basin Basin Buildout Retention? Development* Municipality Basin in City 1 lin hours) City 2 Basin in City 2 City 3 Basin in City 3 City 4 Basin in City 4 Development retention retention Sub Basin 7 %Developed

2C 126 75% yes 100 Surprise 100 2
20 127 100% no 100 Surprise 100 2 Sub Basin 12il Sub Basin 127
2B 128 0% no 100 Coun~ 100 2 I

2B 129 100% no 100 COUnlY 100 2 Sub Basin 129 Sub Basin 129
2B 130 0% no 80 . Counw 100 2
2B 131 0% no 0 - County 100 2
2B 132 0% no 100 Surprise 100 2
2B 133 40% yes 100 Surprise 100 2
2B 134 0% no 100 Surprise 100 2
2B 135 50% yes 100 Surprise 100 2
2B 136 0% no 100 Surprise 100 2
2B 137 0%' no 100 Surprise 80 2 County 20
20 138 0% no 0 Surprise 100 2
20 139 50% yes 0 EI Mirage 100 2
20 140 10% no 0 EI Mirage 100 2 Sub 140 10%
2G 141 0% no 0 Coun:y 100 2
2G 142 0% no 0 County 100 2 ,.
2G 143 0% no 0 Counw 100 2
2G -144 0"10 no 0 Counlv 100 2
2G 145 0% no 0 County 100 2
2G 146 0% no 0 Counlv 100 2
2H 147 0% no 0 County 100 2
2H 148 0% no 50 Surprise 50 2 County 50
21 149 0% no 0 Counv 100 2
21 150 0% no 0 Counv 100 2
21 151 0% no 0 Coun~ 100 2
21 152 0% no 0 Counv 100 2
20 153 0% no 0 Coun:y 100 2

~1
20 154 0% no 0 County 100 2
21 155 0"10 no 0 Surprise 100 2 .-

20 156 50% no 0 EI Mirage 100 2 Sub 156 50%
20 157 50% yes 0 EI Mirage 100 2
2E 158 75% yes 0 EI Mirage 100 2

i
2G 159 0% no 0 Surprise 50 2 County 50

.

2G 160 0% no 0 County 100 2
2G 161 0% no 0 Surprise 50 2 County 50
2G 162 0% no 0 Coun:y 100 2
2G 163 0% no 0 Counv 100 2 '"

2G 164 0% no 0 Counv 100 2
2G 165 0% no 0 County 100 2
2H 166 0% no 100 Surprise 100 2
21 167 0% no 100 Surprise 100 2
21 168 0% no 50 Surprise 100 2
21 169 0% no 0 Surprise 100 2
2J 170 90% no 0 EI Mirage 100 2 Sub 170 90%
2F 171 30% no 0 EI Mirage 100 2 Sub 171 30%
20 172 25% no 0 EI Mirage 100 2 Sub 172 25%
2E 173 100% no 0 EI Miraae 100 2 Sub Basin 173 Sub Basin 173
2K 174 0% no 90 Couny 100 2
2K 175 0% no 95 Counv 100 2
2K 176 0% no 50 Couny 100 2
2G 177 0"10 no 0 Counv 100 2
2G 178 0% no 0 Couny 100 2
2G 179 0% no 0 Counv 100 2
2H 180 0% no 0 Counv 100 2 !
2H 181 0"10 no 0 Counv 100 2 L

21 182 0% no 0 Counv 100 2
21 183 0% no 0 Coun:y 100 2
21 184 0% no 0 EI Mirage 60 2 County 40, 2J 185 0% no 0 EI Miraae 100 2
2F 186 0% no 0 EI Mirage 100 2 .

2F 187 0% no 0 EI Mirage 100 2
3 188 0% no 0 County 100 2•

•

.:
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Table 1.3

Partial Development NO
retention

Retention 8100% 8100%

l Super Sub 1Existing 4Existing 2Planned sCityl Percent of Sub Requirement' 0 Percent of Sub Percent of Sub Percent of Sub 6100% Existi~g Developed NO Developed with
Basin Basin Buildout Retention? Development* Municipalitv Basin in Citv1 (in hours) Citv2 Basin in City 2 City 3 Basin in City 3 City 4 Basin in City 4 Development retention retention Sub Basin 7 %Developed

2K 189 0% no 0 County 100 2
2K 190 0% no 0 Counv 100 2
2K 191 0% no 100 Couny 100 2
2K 192 0% no 0 Counv 100 2
2K 193 0% no 0 County 100 2
2K 195 0% no 0 Counv ' 100 2
2K 196 100% no 0 County 90 2 LukeAFB 10 Sub Basin 196 Sub Basin 196
2J 197 0"10 no 0 County 75 2 EIMiraae 25
2J 198 20% yes 0 EI Miraae 100 2
2F 199 0% no 0 EI MiraQe 100 2
2F 200 0"10 no 0 EI Miraae 100 2
3 201 100% no 100 LukeAFB 100 2 Sub Basin 201 Sub Basin 201

2K 202 0% no 0 Countv 100 2
2J 203 40% ves 0 County 100 2
2K 204 0% no 0 County 100 2
2K 205 0% no 0 County 100 2
2K 206 0% no 0 Coun:v 100 2
3 207 100% no 100 Couny 100 2 Sub Basin 20j' Sub Basin 207
3 208 100% no 0 County 100 2 ' . Sub Basin 208 Sub Basin 208
3 209 0% no 0 Coun:v . 100 2
3 210 0% no 0 County 100 2 i.

3 211 0% no 0 County 100 2
3 212 0% no 0 County 100 2
3 213 100% no 100 . LukeAFB 100 2 '. Sub Basin 213 Sub Basin 213
3 214 0"10 no 0 County 100 2
3 215 0% no 0 County 100 2
3 216 iOO% no 100 County 100 2 Sub Basin 216 Sub Basin 216
3 217 70"10 no 100 County 100 2 Sub 217 70%

~,
3 218 0% no 15 County 100 2
3 219 0% no 0 Countv 100· 2
3 220 0% no 0 County 100 2
3 221 0% no 0 Countv 100 2
3 222 100% no 100 LukeAFB 100 2 Sub Basin 222 Sub Basin 222 ...

3 223 100% no 100 LukeAFB 100 2 Sub Basin 223 SubBasin 223
3 224 12% no 0 County 80 2 LukeAFB 20 '. Sub 224 12%
12 225 30% no 0 County 100 2 Sub 225 30%
3 226 80% no 0 LukeAFB 70 2 Countv 30 Sub 226 80%
12 227 12% no 0 Couny 100 2 Sub 227 12%
12 228 0% no 0 Counv 100 2
12 229 6% no 0 Counv 100 2 'Sub 229 6%
12 230 0% no 0 Counv 100 2
12 231 0"/0 no 0 Counv 100 2
9 232 0% no 0 Counv 100 2
3 233 0% no 0 Couny 100 2
3 234 0"10 no 0 Counv 100 2
3 235 0% no 0 Counv 100 2
3 236 0% no 0 County 100 2
3 237 0% no 0 CouniV 100 2
3 238 0% no 0 County 100 2
3 239 0% no 0 County 100 2
3 240 0% no 0 County 100 2
3 241 10% rio 0 County 50 6 Goodvear 25 Litchfield Park 20 LukeAFB 5 Sub 241 10%
12 242 0% no 0 County 90 2 Litchfield Park 10
12 243 0% no 90 County 100 2
12 244 0% no 100 County 100 2 • !

12 245 20% yes 0 County 100 2 .
9 246 2% no 0 Buckeye 67 2 CountY 33 Sub 246 2%
4 247 0% no 30 Buckeye 100 2
4 248 0% no 0 Goodvear 100 6• 4 249 0% no 0 Goodyear 100 6

" 4 250 0% no 100 Goodyear 100 6
4 251 0% no 100 Goodyear 100 6
4 252 0% no 100 Goodyear 100 6

•

.•···1. I
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Table 1.3

Partial Development NO
retention

Retention 8100% 8100%
Super Sub 1Existing 4Existing 2Planned sCityl Percent of Sub Requirement10 Percent of Sub Percent of Sub Percent of Sub 6100% Existing Developed NO Developed with
Basin Basin BulJdout Retention? Development* Municipality Basin in City 1 (in hours) City 2 Basin in City 2 City 3 Basin in City 3 City 4 Basin in City 4 Development retention retention SiJb Basin 7 %Developed

4 253 0% no 100 Goodyear 90 6 Litchfield Park 10
14 254 90% yes 100 Litchfield Park 100 2
14 256 25% yes 20 County 100 2
14 257 0% no 0 County 100 2
12 258 0% no 0 Avondale 50 2 County 50
13 259 0% no 0 Avondale 50 2 County 50
9 260 60% no 0 County 100 2 Sub 260 60%
9 261 0% no 0 County 100 2
9 262 0% no 0 Goodyear 100 6
9- 263 0% no 100 Goodyear 100 6
9. 264 0% no 100 Goodyear 100 6
8 265 0% no 100 . Goodvear 100 6
5 266 100% yes 100 Goodyear 100 6 Sub Basin 266 Sub 266
4 267 100"/c, yes 100 . Goodyear 100 6 Sub Basin 267 Sub 267
14 :268 100% ves 100 Goodyear' 100 6 Sub Basin 268 Sub 268
14 269 100% yes 100 Goodyear 100 6 : Sub Basin 269- Sub 269
14 270 100% no 100 Litchfield Park 100 2 Sub Basin 270 SubBasin 270
13 272 0% no 0 Avondale 100 2
9 273 5% no 0 County 100 2 Sub 273 5%
9 274 0% no 0 County 99 2 Buckei/e 1
9· 275 0% no 0 Goodyear 50 2 County 50
9 276 0% no 0 Goodyear 90 6 County 10 '.

9 2n 10% no 50 Goodyear 100 6 : Sub2n 10%
9 278 25% no 80 Goodyear STATE PRISON 6 Sub 278 25%
9 279 0% no 0 Goodyear 100 6 .

9 280 0% no 100 Goodyear 100 6
8 281 20% no 100 Goodyear 100 6 . Sub 281 20%
8 282 0% no 100 Goodyear 100 6
5 283 0% no 100 Goodvear 100 6
5 284 0% no 100 Goodyear 100 6
5 285 0% no 100 Goodyear 100 6
4 286 0% no 100 Goodvear 100 6
5 287 0% no 0 Goodyear 100 6
4 288 0% no 100 . Goodyear 100 6
14 289 100% no 100 Goodvear 100 6 .... Sub Basin 289 Sub Basin 289
13 290 80% yes 40 Avondale .' 100 2
13 291 90% yes 70 Avondale 100 2
17 -292 50%" no' 0 County 67 2 Buckeve 33 Sub 292 50%
17 293 13% no 0 - County 99 6 Goodyear 1 Sub 293 13%
17 294 0% no 0 Goodyear 100 6
10 295 40% yes 0 Goodyear 100 6
9 296 60% yes 100 Goodyear 100 6
11 297 0% no 75 Goodyear 100 6
5 298 5% yes 10 Goodvear 100 6
6 299 5% yes 0 Goodyear 100 6
6 300 15% no 0 Goodyear 100 6 Sub 300 15%
6 301 70% no 0 . Goodyear 100 6 Sub 301 70%
15 302 10"10 no 0 Avondale 100 2 Sub 302 10%
26 303 0% no 0 Buckeye 75 2 County 25
25 304 0% no 0 Buckeye 100 2
21 305 0% no 100 Buckeye 100 2
18 306 0% no 0 Buckeye 100 2 ....
18 307 0% no 0 County 100 2
18 308 0% no 0 County 100 2
17 309 0% no 0 County 90 6 Goodyear 10
19 310 0% no 95 Goodyear 90 6 County 10 :

10 311 0% no 70 Goodyear 100 6
9 312 0% no 100 Goodyear 100 6
11 313 85% yes 100 Goodyear 100 6
7 314 40% yes 50 Goodyear 100 6
5 315 0% no 50 Goodyear 100 6
5 316 0% no 40 Goodyear 100 6
6 317 0% no 0 Goodyear 100 6

4 eta



Table 1.3

Partial Development NO
retention

Retention 8100% 8100%
Super Sub 1EXisting 4Existing 2Planned 5Cityl Percent of Sub Requirement10 Percent of Sub Percent of Sub Percent of Sub 6100% EXistin~ Developed NO Developed with
Basin Basin Buildout Retention? Development* Municipality Basin in City 1 (in hours) City 2 Basin in City 2 City 3 Basin in City 3 City 4 Basin in City 4 Development retention retention Sub Basin 7 %Developed

6 318 75% no 0 Goodyear 90 6 Avondale 10 Sub 318 75%
6 319 85% no 0 Avondale 100 2 Sub 319 85%
15 320 35% no 0 Avondale 100 2 Sub 320 35%
26 321 0% no 0 Buckeve 50 2 County 50
26 322 0% no 0 Counw 100 2
25 323 0% no 0 Counw 100 2
25 324 0% no 0 Counw 100 2
21 325 30% no 25 County 100 2 Sub 325 30%
18 326 0% no 0 Counw 100 2
18 327 0% no 0 County 100 2
17 328 0% no 0 County 100 2
19 329 30% no ,

0 Coun tv 100 2 Sub 329 30%
10 330 50% ves 70 Goodyear 80 6 County 20
9 331 20% no 100 Goodyear 90 6 County 10 Sub 331 20%

. 11 332 10% no 100 Goodyear 80 6 County 20 Sub 332 10%
7 333 40% ves 100 Goodyear 100 6
5 334 0% no 100 Goodyear 100 6 .',

5 335. 0% no 80 Goodvear 100 6
6 336 60% no 95 Goodyear 100 6 Sub 336 60%
6 337 50% no 0 Avondale 50 6 Goodvear 30 County 20 Sub 337 50%
15 338 0% no 0 Avondale 100 2
26 339 0% no 0 Counw 100 2
25 340 0% no 0 Counw 100 2
21 341 0% no 0 County 100 2
21 342 50''/0 no 0 Coun ty 100 2 Sub 342 50"10
18 343 0% 0 Countv -no 100 2
17 344 0% no 60 Goodyear 75 6 Counv 25
19 345 . 0"10 50 Goodyear Counw -no 95 6 5
19 346 0% no 25 Goodvear 70 2 Counv 30
11 347 0% no 50 Goodvear 60 2 Countv 40
7 348 0% no 40 Goodyear 100 6
26 349 0% no 0 Counv 100 2
26 350 0% no 0 Counv 75 2 Buckeye 25
25 351 0% no 0 Couny 85 2 Buckeye 15
21 352 0% no 0 Counv 100 2
21 353 5% no 0 Buckeve 50 2 County 50 Sub 353 . 5%
18 354 0% no 0 Couny 100 2
18 355 0% 0 County 100 2

.- . ,
no

18 356 0% no 0 County 100 2
19 357 0% no 0 Counw 100 2
19 358 0% no 0 Goodvear 50 2 County 50
19 359 0"10 no 0 County 100 2
19 360 0% no 0 County 90 6 Goodyear 10
16 361 0% no 0 Goodyear 100 6
11 362 0"10 Goodvear

...

no 0 100 6
7 363 0% no 0 Goodyear 100 6
6 364 0% no 0 Goodyear 100 6 .
6 365 0% no 0 Goodyear 100 6
15 366 0% no 0 Goodyear 100 6
15 367 0% no 0 Avondale 100 2
15 368 0% no 0 Goodyear 100 6
15 369 0% no 0 County 60 6 Goodvear 40
15 370 0% no 0 Avondale 50 2 County 50
26 371 0% no 0 Counv 100 2
25 372 0% no 5 County 95 2 Buckeye 5
20 373 0% no 0 County 95 2 Buckeye 5
20 374 0% no 0 County 100 2
20 375 0% no 0 Counw 100 2
20 376 0% no 0 County 100 2

I 16 377 0% no 50 . Countv 100 2
11 378 0% no 0 Goodyear 100 6
26 379 0% no 0 County 100 2
16 380 0% no 0 County 100 2•

•

~.
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Table 1.3

Partial Development NO
retention

Retention 8100% 8100%

Super Sub 1Existing 4Existing 2Planned 5Cltyl Percent of Sub Requirement10 Percent of Sub Percent of Sub Percent of Sub 6100% Existing Developed NO Developed with
Basin Basin Buildout Retention? Development* Municipalitv Basin in City 1 (in hours) City 2 Basin inCitv 2 Citv3 Basin in City 3 Citv4 Basin in City 4 Develooment retention retention Sub Basin 7 %Developed

16 381 0% no 0 County 100 2
25 382 0% no 0 County 100 2
16 383 0% no 0 County 100 2
22 384 0% no 10 County 100 2
22 385 0% no 0 Coun ty 100 2
16 386 0% no 0 Coun tv 100 2
16 387 0% no 0 Coun tv 100 2
14 2711 100% no 100 Litchfield Park 100 2 Sub Basin 2711 Sub Basin 2711
14 2712 10% no 100 AYondale 90 6 Goodyear 10 Sub 2712 10%
2A 100A 0% no 100 Surprise 100 2
2A 102A 0% yes 100 Surprise 100 2
2B 111A 60% yes 100 Surprise 100 2
2A 113A 20% yes 100 Surprise 100 2
2B 119A 0% no 100 Surprise 100 2
2B 121A 0% no 100 Surprise 100 2
2A 122A 60% yes 100 Surprise 100 2
2A 122B 60% yes 100 Surprise 100 2
2B 131A 0% no 0 . County 100 2
20 138A 100% yes 0 Surprise 100 2 138A 138A
2G 141A 0% no 0 County 100 2
2G 145A 0% no 0 County 100 2
2E 156A 100% no 0 EI Miraqe 100 2 156A "~. . 156A
2G 164A 0% no .0 County 100 2
2F 173A 100% no 0 EI Miraqe 100 2 173A 173A
2E 173B 0"10 no 0 EI Miraqe 100 2
2K 175A Couny 2 -0% no 20 100
2G i76A 5% no 0 Couny 100 2 176A 5%
2G 1nA 0"10 no 0 Counv 100 2

•
21 181A 0% no 0 County 100 2
2K 192A 25% yes 0 Couny 100 2
2K 194A 0% no 0 Couny 100 2
2K 194B 100% yes 0 Couny 100 2 194B 194B
2K 194C 0% no 0 County 100 2
3 207A 0% no 0 Couny 100 2
3 209A 0% no 0 County 100 2
3 215A 0% no 0 Countv 100 2,
3 221A 0% 0 County 100 2

,.
no

12 225A 0% no 0 County 100 2
2K 228A 10% no 0 .. LukeAFB 75 2 County 25 , 228A 10%
23 22A 0% no 100 Buckeye parts of 2 County parts of I :
12 230A 30% no 0 County 100 2

'1
230A 30%

12 242A 0"10 no 0 Litchfield Park 100 2
12 242B 0% no 0 County 100 2
12 243A 90% yes 2 Couny 100 2
12 243B 60"10 no 0 Couny 100 2 243B 60%
12 244A 40% yes 25 County 100 2
12 245A 0% no 0 County 100 2
4 250A 0% no 100 Goodyear 100 6
4 253A 10% no 100 Litchfield Park 100 2 253A 10%
14 254A 100% no 100 Litchfield Park 100 2 254A 254A
14 2548 0% no 100 Litchfield Park 100 2
14 255A 100% no 100 Litchfield Park 100 2 255A 255A
13 258A 0% no 0 Avondale 100 2
8 265A 20% no 100 Goodyear 100 6 265A 20%
14 2698 100% yes 100 Goodyear 50 2 Litchfield Park 50 269B 269B
14 271A 5% yes 100 Avondale 100 2 :'
13 271C 100% no 50 Avondale 100 2 271C 271C
9 279A 100% yes 0 Goodyear 100 6 279A 279A
9 279B 100% no 0 Goodyear 100 6 2798 279B

•
9 279C 100% no 0 Goodyear 100 6 279C 279C
9 2790 0% no 0 Goodyear 100 6

I 9 280A 0"10 no 100 Goodyear 100 6
5 285A 0% no 100 Goodyear 100 6 ,--

•

•
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TableI.3

'Partial Development NO
retention

Retention 8100% 8100%
Super Sub 1Exlsting 4Existing 2Planned 5Cityl Percent of Sub Requirement10 Percent of Sub Percent of Sub Percent of Sub 6100% Existing Developed NO Developed with
Basin Basin Buildout Retention? Development'; Municipality Basin in City 1 (in hours) Citv2 Basin in Citv 2 Citv3 Basinin Citv 3 Citv4 Basin in City 4 Development retention retention Sub Basin 7 %DeveloDed

5 285B 0% no 100 Goodvear 100 6
14 287A 30% yes 80 Goodyear 100 6
14 287B 70% ves 60 Goodyear 100 6
14 287C 60% yes 100 Goodyear 100 6
14 2870 0% ves 100 Goodyear 100 6
14 287E 60% yes 70 Avondale 100 2
14 288A 0% ves 100 Goodyear 100 6
14 288B 40% ves 100 Goodyear 100 6
14 289A 20% no 100 Avondale 100 2 289A 20%
14 289B 100% no 100 Goodyear 100 6 289B 289B
14 289C 0% no 100 Avondale 60 6 Goodvear 40
14 2890 100% no 100 Goodvear 100 6 2890 2890
17 293A 0% no 0 County 100 2
10 294A 0% no 0 Goodvear 100 6 !

9 295A 5% no 100 Goodyear 100 6 295A 5%
9 296A 60% yes 100 Goodyear 100 6
5 297A 0% no 0 Goodvear 100 6 I
25 303A 0% no 0 Buckeve 75 2 CountY 25
9 311A 0% no 100 Goodyear 100 6

21 325A 40% no 20 County 99 2 Buckeve 1 , 325A 40%
5 335A 0% no 0 Goodyear 100 6 I
6 336A 15% no 0 Goodyear 90 6 Avondale 10 l 336A .15%
15 338A 30% no 0 Avondale 100 2 338A 30%
18 342A 0% no 0 County 100 2
11 346A 0% no 0 Goodyear 100 6
19 346B 0% no 0 Goodyear 100 6 , -19 346C 0% no 0 Goodyear 100 6
7 348A 50% no 75 Goodyear 100 6 348A 50%-7 348B 0% no 90 Goodvear 100 6
25 352A 0% no 0 County 100 2
20 355A 0% no 0 Countv 100 2
6 364A 0% no 0 Goodvear 100 6
7 364B 0% no 0 Goodyear 100 6
16 3nA 0% no 0 County 100 2

.'

16 377B 0% no 0 Countv 100 2
26 381A 0% no 0 County 100 2
16 381B 0% no 0 Countv 100 2
16 383A 0% no 0 Coun tv 100 2 "

1 3A 0% no 0 Countv 100 2 -23 41 A-1 0% no 0 Buckeye 100 2
23 41 A-2 0% no 0 Buckeye 100 2
23 41 A-3 0% no 0 Buckeye 100 2
23 41-1 0% no 0 Buckeye 50 2 Countv 50
23 41-2 0% no 0 County 75 2 Buckeve 25
23 41A 0"10 no 0 Buckeye 50 2 Coun w ~ 50
23 43-1 0% no 0 Buckeve 50 2 County 50
23 43-2 0% no 0 Buckeye 50 2 Countv 50
23 43-3 0"10 no 0 Buckeye 100 2
23 43-4 0% no 0 Buckeve 100 2 "

23 43-5 0% no 0 Buckeye 100 2 :

23 43-6 0% no 0 Buckeve 100 2
23 43-7 0% no 0 Buckeye 100 2 !

23 43-8 0% no 0 Buckeye 100 2
24 45-1 0% no 0 County 97 2 Buckeye 3
24 46-1 0% no 0 Countv 97 2 Buckeve 3
14 Sub6 100% no 100 Litchfield Park 100 2 Sub6 Sub6
14 Sub7 100% no 100 Litchfield Park 100 2 Sub7 i Sub7
1 WT#3 0% no 0 County parts of 2

24 WT#4 0% no 0 Buckeye 100 2

•
1. Existing percent developed obtained from visually inspecting areal photos.

Planned percent developed obtained from FCD.
2. "Planned development" from platted development shown on URS CAD DWG.
3. "Future Development" from FCDMC GIS Data Base

•
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Table 1.3

Partial Development NO
retentionRetention

,.;: 8100% 8100%Super Sub 1Existing 4Existing 2Planned 5City/ Percent of Sub Requirement10
Percent of Sub Percent of Sub Percent of Sub 6100% Existing Developed NO Developed withBasin Basin Bulldout Retention? Development* Municipality Basin in City 1 (in hours) Citv2 Basin in Citv2 City 3 Basin in City 3 City 4 Basin in City 4 DevelopmeM retention retention Sub Basin 7%Devel~ped4. "Existing Retention" from URS Sub Basin Map 'triangles.

5. Agency Regulating Retention Requirement.
6: Cross these off of RTIMP list from FCDMC
7. Reduce retention volume divert by this amount.
8. No additional retention diverted in future condition HEC-1

9. Partial development with retention will be completely replaced based upon new calculations for future HEC-1 model.
10. Retention requirements not known for Luke AFB property (assumed 1OO-year/2-hour). For a

. conservativly high runoff estimate, sub basins with 75% or more area in Goodyear used Goodyear
retention requirements (100-yr/6-hr), all other basins used the 100-yr/2-hr retention requirement.

•

•

•
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Table 1.4

JO Card Calculations
uepm-
Area

Storm # Estimate R.eductio
Event Isopluvial Crosses d Rainfall ·Area n

100-vr/6-hr 3 2 10 3.06
3.2 2 50 ·2.83
3..3 4 100 2.74
3.4 3 3.25 200 2.66

100-vr/2-hr 2.6 2 10 2.56
2.7 4 50 2.37
2.8 2 1'00 2.29
2.9 1 2.72 200 2.22



•

•

•

Table 1.5a

6-hour Retention
100-year,

6-hour 0.8 = efficiency factor
HEC-1 Effective '\,

1Existing 4Existing Future Development SubBasins Volume Volume to Add Volume Retained for
Sub Basin Buildout Retention? Providina Retention to Edit ac-ft (ac-ft) Future Cas'e Exceptions Comments

241 10% no 46 241 153 70.38 56.304 ' I·
248 0% no 99 248 92 91.08 72.864 '. ~, ;

249 0% no 100 249 120 120 96 :
250 0%

--
72.52 58.016no 98 250 74

.~251 0% no 93 251 72 66.96 53.568
252 0% no 89 252 65 57.85 46.28 \
253 0% no 85 253 128 108.8 87.04
262 0% 3 262 92 2.76 2.208 • fno 'J

263 0% no 100 263 76 76 60.8 i
264 0% no 100 264 76 76 60.8 i

265 0% no 100 265 38 38 30.4
266 100% yes 0 -- -- --
267 100% yes 0 -- -- -- ;

268 100% yes 0 -- - --
269 100% yes 0 -- - -- f

, 276 0% no 23 276 28 6.44 5.152 ;

277 10% no 34 277 93 31.62 25.296 . r
278 25% no 75 278 136 102 81.6 I

"
,279 0% no 100 279 8 8 6.4 ~.

280 0% no 83 280 78 64.74 51.792 i

281 20%
-

55.68 44.544 ,no 58 281 96
282 0% no 79 282 17 13.43 10.744 !.

283 0% no 94 283 18 16.92 13.536 i,
284 , 0% no 94 284 44 41.36 33.088 :
285 0% no 100 285 6 6 4.8

"286 0% no 85 286 94 79.9 63.92
287 0% no 80 287 31 24.8 19.84
288 0% no 99 288 31 30.69 24.552 ;
289 100% no 0 -- -- -- ;

294 0% no 92 294 19 17.48 13.984
295 40% yes 88 295 35 30.8 24.64 f

value in existing model higher than thjlt estimated for future - existing number used since ifs
296 60% yes 81;3 296 40, 34.4 ~ . 36.8 based on actual retention estimation~lor final subdivion construction

297 0% no 93 297 46 42.78 34.224 "..
298 5% yes 90 298 107 96.3 77.04 ,

. -
299 5% yes 87 ,299 57 49.59 39.672 i
300 15% no 85 300 60 51 40.8 ,
301 70% no 30 301 37 11.1 8.88

-,~

310 0% no 92 310 ,23 21.16 16.928
311 0% no 88 311 91 80.08 64.064 ~
312 0% no 88 312 81 71.28 57.024 i

313 100% yes 0 -- 45 -- -- !
314 40% yes 95 314 52 49.4 39.52
315 0%' no 96 315 64 61.44 49.152
316 0% no 91 316 120 109.2 87.36-

"317 0% no 97 317 86 83.42 66.736
318 75% no 18 318 79 14.22 11.376 !

i

330 50% yes 89 330 64 56.96 45.568 •
331 15% no 74 331 87 64.38 51.504
332 10% no 86 332 61 52.46 41.968
333 40% yes 91 333 70 63.7 50.96
334 0% no 97 334 85 82.45 65.96 ,.
335 0% no 93 335 66 61.38 49.104

1;-

336 60% no 37 336 201 74.37 59.496
344 0% no 92 344 73 67.16 53.728 ','
345 0% no 100 345 51 51 40.8 "

348 0% no 89 348 47 41.83 33.464
361 0% 65 361 26 16.9 13.52 "no
362 0% no 88 362 51 44.88 35.904
363 0% no 92 363 93 85.56 68.448
364 0% no 81 364 71 57.51 46.008
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Table 1.5a

6-hour Retention
100-year,

6-hour 0.8 = efficiency factor
HEC·1 Effective

1Existing 4Existing Future Development SubBasins Volume Volume to Add Volume Retained for
Sub Basin Buildout Retention? Providina Retention to Edit ac-ft lac-fU Future Calle Exceptions Comments

365 0% no 100 365 58 58 46.4
366 0% no 100 366 66 66 52.8
368 0% no 37 368 99 36.63 29.304
378 0% no 5 378 85 4.25 3.4

250A 0% no 94 250A 76 71.44 57.152 ,
265A 20% no 59 265A 106 62.54 50.032
279A 100% yes 0 -- -- --
2798 100% no 0 -- -- --
279C 100% no 0 -- -- -- ,
2790 0% no 100 2790 3 3 2.4
280A 0% no 78 280A 9 7.02 5.616
285A 0% no 96 285A 9 8.64 6.912
2858 0% no 100 2858 9 9 7.2
287A 100% yes 76 -- 46 -- -- *100% Developed as Detention Structure
2878 100% yes 70 -- 13 -- - *100% Developed as Detention Structure
287C 100% yes 66 -- 32 -- -- *100% Developed as Detention Structure
2870 100% yes 71 -- 33 -- -- *100% Developed as Detention Structure
288A 0% yes 100 288A 11 11 8.8
2888 40% ves 65 2888 100 65 52
2898 100% no 0 -- -- --
2890 , 100% no 0 -- -- --
294A 0% no 86 294A 30 25.8 20.64
295A 5% no 86 295A 7 6.02 4.816
296A 60% yes 85 296A 41 34.85 27.88 ..

297A 0% no 95 297A 37 35.15 28.12
311A 0% no 85 311A 41 34.85 27.88
335A 0% no 75 335A 10 7.5 6
336A 15% no 84 336A 52 43.68 34.944
346A 0% no 74 346A 20 14.8 11.84
3468 0% no 100 3468 37 37 29.6
346C 0% no 91 346C 18 16.38 13.104
348A 0% no 39 348A 28 10.92 8.736
3488 0% no 95 3488 110 104.5 83.6
364A 0% no 100 364A 16 16 12.8
3648 0% no 68 3648 32 21.76 17.408
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URS Future Existing

Basin 10 1%IMP RTIMP welllhted Comments Undeveloped 100% Developed
1 10 M Use 10% (URS) 1
2 12 Q.,2 Use 12% (URS
3 0 13.7
4 9 4,.a Use 9% URS)
5 9 M Use 9% (URS)
6 10 M Use 10% (URS
7 10 M Use 10% URS
8 10 M Use 10% URS 8
9 10 M Use 10% URS) 9
10 4 4.9
11 7 M Use7% URS)
12 3 5.8
13 0 14.4
14 9 M Use 9% (URS)
15 7 2...+ Use 7% (URS)
16 11 M Use 11 % (URS) -
17 0 21.8
18 10 3.8 Use 10% (URS)
19 9 4:2 Use 9% (URS)
20 8 M Use 8% (URS)
21 7 §.,2 Use 7% (URS)
22 8 7,6 Use 8% (URS)
23 26 §..G Use 26% URS
24 0 5.0
25 0 5.4
26 3 4.2
27 21 e.& Use 21% (URS)
28 0 21.6
29 0 21.3
30 32 2+2 Use 32% (URS)
31 0 13.9
32 10 +.+ Use 10% (URS
33 10 M Use 10% URS 33
34 10 M Use 10% (URS 34
35 10 +.9 Use 10% (URS)
36 1 4.3
37 9 M Use 9% (URS)
38 4 4.8
39 0 6.3
40 11 9.G Use 11 % (URS)
41 0 45.9
42 0 25.8
43 0 64.1
44 0 49.6 ------
45 0 30.7
46 0 26.9
101 0 14.9
104 0 14.0
105 0 14.5
106 0 14.8
111 25 +&:2 Use 25% URS 111
112 21 $.A. 112
114 26 .w..:J.. Use 26% URS 114
115 27 +7.:1- Use 27% URS) 115
116 28 ~ Use 28% URS)
117 26 27.6
118 80 +e.+ Use 80% (URS)
119 0 36.9
120 0 37.1
121 0 31.2
123 0 15.0
124 0 15.0
125 0 30.2
126 25 48.3
127 20 4&6 127
128 0 15.6
129 4 e.4 129
130 0 15.3
131 0 56.6
132 0 15.0
133 8 15.0
134 0 15.0

--1"35 15 15;0 -- - -, -

136 0 15.0
137 0 31.7
138 0 15.5
139 26 63.1
140 0 78.6
141 0 5.0
142 0 5.4
143 0 15.0
144 0 15.5
145 0 35.9
146 0 15.0
147 0 15.0
148 0 , 15.0
149 0 31.8
150 0 15.0
151 0 40.8
152 0 80.0
153 0 73.0
154 0 78.0
155 0 76.9
156 8 54.8
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URS Future Existing

BasinlD 1%IMP RTIMP we/ahted Comments Undeveloped 100% Developed
157 12 22.7
158 25 ~ Use 25% (URS)
159 0 5.0
160 0 5.0
161 0 5.2
162 0 12.6
163 0 10.3
164 0 56.5
165 0 10.2
166 0 28.6
167 0 58.3
168 0 73.1
169 0 76.7
170 5 5.0 '.

171 0 28.4
172 0 62.2
173 0 8.4
174 0 20.7
175 0 21.8
176 0 17.5
177 0 1.2
178 0 0.2
179 0 0.1
180 0 2.2
181 0 0.6
182 0 M 182
183 0 5.1
184 0 38.6
185 0 72.7
186 0 41.3
187 0 48.3
188 0 22.0
189 0 20.0
190 0 15.3
191 0 14.7
192 0 M
193 0 M 193
195 0 1.4
196 2 5.1
197 0 15.8
198 12 54.5
199 0 48.6
200 0 53.5
201 0 79.3 LAFB
202 0 44.6
203 0 59.9
204 0 57.8
205 0 60.0
206 0 57.4

100% dev but 0% imp -
207 0 +4,.& Clearwater Farms 207

100% dey but 0% imp -
208 0 ~ Clearwater Farms 208
209 0 0.7
210 0 M 210
211 0 M 211
212 0 1.9
213 0 79.2 LAFB
214 0 21.5
215 0 21.9

100% dey but 0% imp -
216 0 .:J.4.:e Clearwater Farms 216
217 0 14.6 same dey as 207,08,16
218 0 11.5 same dey as 207,08,16
219 0 60.0
220 0 58.8
221 0 M 221
222 15 74;6 LAFB
223 72 79.6 LAFB

__ 224 0 60.3
225 4 18.7
226 17 28.5
227 3 "-28~O .- - I·· ... " .. -' . -- -- .. -- ....
228 0 59.7
229 2 5.0
230 0 15.7
231 0 5.0
232 0 21.9
233 0 21.8
234 0 14.4
235 0 14.5
236 0 29.0
237 0 50.7
238 0 24.8
239 0 2.4
240 0 1.2
241 0 30.5
242 0 16.2
243 0 19.9
244 0 20.8
245 18 ~ Use 18% (URS)
246 0 16.8
247 0 14.7
248 0 5.0

2015
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I I
Table 2.1

URS Future Existing
Basin 10 1%IMP RTIMP ~/aht"d Comments Undeveloped 100% Developed

249 0 36.2
250 0 77.7
251 0 66.5
252 0 46.4
253 0 35.0
254 8 9.9
256 3 22.1
257 0 21.7
258 0 8.6
259 0 30.9
260 4 5.0
261 0 4.5
262 0 2.5
263 0 80.0
264 0 80.0
265 0 -,- 80.0
266 14 ~ 266
267 14 2&:7 267
268 30 a:M 268
269 30 ~ 269
270 18 ~ 270
272 0 39.6
273 2 35.2
274 0 32.4
275 0 60.9
276 0 16.9
277 2 27.1
278 2 67.6
279 0 80.0
280 0 42.4
281 1 27.1
282 0 63.4
283 0 43.1
284 0 46.1
285 0 80.0
286 7 52.2
287 0 50.5
288 0 59.0
289 27 30.4
290 11 21.1
291 20 46.7
292 6 39.5
293 2 28.0
294, 0 35.4
295 5 37.8
296 8 32.3
297 0 28.4
298 16 52.7
299 14 70.0
300 0 78.5
301 10 47.9
302 4 36.4
303 0 69.9
304 0 58.2
305 0 23.2
306 0 44.9
307 0 22.0
308 0 21.7
309 0 23.5
310 0 34.5
311 0 35.1
312 0 28.4
313 20 28.7

,-_ 314 7 , 49.0
315 0 51.4
316 0 68.2
317 0 77.2
318 12 52.9
319 14 30.0
320 14.5 40.7
321 . 0 14.5
322 ' 0 13.7

'323. 0
..

"22.0
~ ,. -.-. ..~ '.'. -' --- --

324 0 21.8
325 0 20.7
326 0 22.0
327 0 21.8
328 0 25.3
329 3 25.9
330 9 30.6
331 2 29.3
332 2 26.2
333 12 45.7
334 0 75.2
335 0 74.8
336 13 77.9
337 23.5 63.3
338 0 55.0
339 0 26.2
340 0 15.0
341 0 15.0
342 0 17.9
343 0 21.9
344 0 28.3
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• •TaLlie 2.1

URS Future Existing
Basin 10 1%IMP RTIMP welahted Comments Undeveloped 100% Developed

345 0 30.9
346 0 32.1
347 2 51.2
348 0 57.2
349 0 54.6
350 0 2.9
351 0 9.5
352 0 5.0
353 0 27.2
354 0 22.0
355 0 22.6
356 0 49.6
357 0 80.0
358 0 66.1
359 0 80.0
360 0 '" 72.3 .
361 0 20.5
362 0 28.5
363 0 72.7
364 0 64.8
365 0 80.0
366 0 79.2
367 0 55.0
368 0 29.5

,

369 0 M 369
370 0 12.5
371 0 16.3
372 0 17.7
373 0 22.2
374 0 31.4
375 0 21.8
376 0 21.4
377 0 0.0 377
378 0 4.0
379 0 M 379
380 0 M 380
381 0 M 381
382 0 1.6
383 0 M 383
384 2 50.1
385 0 39.8
386 0 M 386
387 0 M 387

2711 20 +Q,.7 Use 20% (URS) 2711
2712 2 59.8
100A 0 58.9
102A 0 15.2
11M 18 ~ Use 18% (URS)
113A 30 2§.A. Use 30% (URS)
119A 0 37.0
121A 0 45.4
122A 35 36.1
1228 35 36.5
131A 0 58.1
138A 30 +h7 Use 30% (URS) 138A
141A 0 5.0
145A 0 37.0
156A 20 2&,7 156A
164A 0 59.5
173A 0 9.4 change for existina case 173A
1738 0 12.2
175A 0 20.7
176A 0 14.3
177A 0 6.0
181A 0 6.2
192A 5 &:() No change
194A 0 M 194A
1948 0 M 194B 194B
194C 0 0.6
207A 0 21.9
209A 0 5.1
215A 0 , 22.0
22'tA 0 M 221A ' -

225A 0 38.3
228A 0 58.6
22A 6 ~ Use 6% (URS)

230A 0 6.4
242A 0 21.9
2428 0 14.4
243A 30 +&:2 Use 30% (URS)
2438 18 ++.4- Use 18% (URS)
244A 9 15.1
245A 0 5.0
250A 0 73.7
253A 0 10.3
254A 20 4&+ 254A
2548 0 20.7
255A 12 9.e Use 12% (URS) 255A
258A 0 5.6
265A 2 33.5
2698 15 46*) 269B
271A 13 71.1
271C 0 34.5 change for existing case 271C

279A 90 8(M) Use 90% (URS)
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URS Future Existing

Basin.ID 1%IMP RTIMP we/ahtsd Comments Undeveloped 100% Developed
2798 90 OO..G Use 90% CURS)
279C 90 OO..G Use 90% (URS)
2790 0 80.0
280A 0 61.5
285A 0 77.0
2858 0 79.9
287A 16 61.0
2878 54 55.7
287C 48 53.2
2870 0 56.7
287E 59 74.0
288A 0 80.0
2888 14 32.4
289A 27 23,3 Use 27% (URS)
2898 15 ~ 2898
289C 1 13.6
2890 26 w.e 2890
293A 0 21.1
294A 0 42.8
295A 3 39.5
296A 6 31.2
297A 0 54.5
303A 0.1 69.1
311A 0 39.3
325A 0 18.8
335A 0 60.4
336A 3 77.8
338A 10 35.7
342A 0 22.0
346A 0 41.9
3468 0 55.9
346C 0 72.5
348A 0 38.4
3488 0 67.8
352A 0 4.8
355A 0 20.6
364A 0 79.6
3648 0 54.4
377A 0 (M) 3nA
3778 4 (M) Use 4% (URS) 3n8
381A 0 (M) 381A
381B 0 (M) 381B
383A 0 (M) 383A

3A 0 0.4
41-1 0 75.5

, 41·2 0 66.4
41A 0 74.7

41A1 0 10.8
41A2 0 12.2
41A3 0 46.9
43-1 0 56.3
43-2 0 56.0
43-3 0 56.2
43-4 0 69.3
43-5 0 72.0
43-6 0 71.8
43-7 0 71.0
43-8 0 69.5
45·1 0 61.0
46-1 0 47.0

SUB6 20 +h(} Use 20% (URS) SUB6
SUB7 3 &:8 SUB7
WT3 0 22.0

-
WT4 0 49.1

5015
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Scale 1 inch =2,640 feet
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• LEVEL Ill] ANALYSIS OF THE ADOT BASINS

o The approximate capacity of each of the four existing basins

is as follows:

The following procedure was developed and followed for the analysis

of the existing ADOT basins:

o The four existing ADOT basins were labeled "A" through

"D" beginning with the far west basin located just east of

Bullard Avenue.

Figure CI shows the ADOT Basins and the associated inflow

hydrographs for the future condition storm with projects in place.

Table CI contains a summary of the inflow volume to each of the

ADOT Basins for all of the HEC-l models.

- Very little, if any, transfer of volume would take place

between Basins Band C.

Based on the above transfer data and assumptions, the

approximate conveyance capacity of each of the intercon­

necting basin pipes was checked to ensure adequate

performance during the equalization of the basins. A pipe was

determined as adequate if it had the ability to convey the

inflow rate in cfs estimated at time, ts, (or te), given the

tailwater conditions in the adjacent basin without exceeding

the maximum elevation of 986. All of the connector pipes

appeared adequate for equalization.

The total volume provided by the ADOT basins is

approximately 1,030.0 AF and the total inflow volume was

approximately 862 AF. Therefore, the maximum peak stage

will not exceed 984.5 feet once the basins have equalized.

This is detelmined by interpolation on the composite stage­

storage curve for the basins. Due to the limitations of the

HEC-l model described above, the peak stage data reported

by HEC-l may not be accurate.

<I

Since Basin C is over capacity at time, ts, the

time at which Basin C was at capacity (time,

te) was determined and the corresponding peak

flow rate was estimated from the hydrograph.

At time, Tc, the WSEL within Basin C is

approximately 986.0 feet.

Beginning at approximately time, te (occurring 1 hour

prior to ts), there would be a transfer of volume from

Basin C to Basin D in the amount of approximately

135.5 AF and at a maximum flow rate of approximately

1,010 cfs.

13 Although there may be some transfer of flow from

Basin C to Basin B as well, it is assumed that this

amount of transfer is very small since the relative head

elevation between Basin C and Basin D is on the order

of 11.4 feet compared with 1 to 2 feet maximum

between Basin C and Basin B. The main impact of the

transfer of volume to Basin B from Basin C at time, te

would be to fill Basin B prior to time, tB but after time,

te. Since there is only a I-hour difference between

these times, this is not significant.

- The peak inflow to Basin A and Basin D was also

determined from their respective inflow hydrographs at

time, ts.

- There would be a transfer of volume from Basin B to

Basin A in the amount of approximately 18 AF and at a

maximum flow rate of approximately 42 cubic feet per

second (cfs).

o Using the relative WSELs at time, ts, the direction of flow

between the basins was estimated as the following:

- The inflow hydrograph to Basin B was used to determine

the time, tB, at which the basin was completely filled (time

ts, at which the inflow volume was equal to 109 AF).

- Basin A = 265.2 AF, Basin B = 109.0 AF, Basin C =

324.5 AF, and Basin D = 334.7 AF.

Using the hydrographs for the inflow at Basin A, Basin C, and

Basin D, the total volume of inflow to each basin was

determined at time, ts.

It was assumed that the first 109 AF of the total estimated

inflow of 127 AF to Basin B would stay in Basin B. There

would be little to no transfer to either Basin A on the west or

Basin C on the east until the peak stage in Basin B occurred.

- The WSELs within Basin A, Basin C, and Basin D at

time, ts, were determined by interpolating the total inflow

volume obtained from the hydrograph on the stage storage

rating curve for each basin.

- From the above interpolation, the adjacent WSEL in

Basin A was estimated at 982.5 feet, in Basin C at

988.0 feet, and in Basin D at 974.6 feet. The WSEL in

Basin B at time, ts, was 986.0 feet.

o

o

•
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Table C.1

ADOT Basin Inflow
Volume Summary

ADOT Basins Inflow Volume Summary
Basin Basin Basin Basin

A B C D 2TOTAL

RADOT 287A R288A I Total ,1provided 11287B I R288B: 287B I Total rProvidec 11287C Total Providec 287D : Total ~Providec A-D
HEC-1 Model (ac-ft) ! (ac-ft) (ac-ft) ! (ac-ft) ! (ac-ft) (ac-ft) i (ac-ft) : (ac-ft) ; (ac-ft) : (ac-ft) (ac-ft) . (ac-ft) (ac-ft) (ac-ft) (ac-ft)! (ac-ft) (ac-ft)

_~xlsti'2.g, no projects __ n~a_L-29 2 I 31 i 265 n/a : 88 I 14 I 102 : 109 388 388 325 19 19 I 335 540.-.J .. •. --------l- '----f 35:
!

___Futu~~projects n/a 51 4
,

55 265 n~~.L __}13 14
I

127 I 109 460 460 325 35 i 335 677I I

Ex~tin_g, with. prSJI~cts 201:-- 29 2
--!'-

232 : 265 n/a I. 88 I 14 102 I 109 388 388 325 19 i 19 --t-i:~5- 741: I I-------- - i ---
Future, with proiects 185 51 4 i 240 ! 265 126 ! n/a I n/a I 126 I 109 460 I 460 325 35 35 335 861I

Composite Volume Provided by the ADOT Basins:

•

Elevation Volume
(ft) (ac-ft)

970.5 0
974.0 20
976.0 80
978.0 197----------
980.0 370
982.0 578
986.0 1,029

-
1,282988.0

990.0 1,714

". Indicates the total volume provided by the individual basin at the maximum WSEL of 986 ft. If ponding exceeds 986 ft, the topography indicates that basins A, Band C may overtop.
. This is the total inflow volume to the 'composite' of all four basins (A through D) given the scenario described in the column 1.



ORS Memorandum

•
Date: March 27, 2002

To: Greg Jones, Flood Control District ofMaricopa County (FCDMC)

From: Elliot Silverston
Rob Scrivo

SUbject: ADOT Basin Watershed Area

•

•_....,/

URS has completed a review and analysis of the existing ADOT Basins and contributing watershed
area located on the north side of 1-10 between Bullard Avenue and Dysart Road. This
Memorandum is an update to our earlier Memorandum submitted to FCDMC on October 29, 2001.
This revised evaluation contains six additional scenarios related to runoff from the watershed to the
existing ADOT Basins. These additional conditions were analyzed using the HEC-l model as
requested by theFCDMC at the October 31,2001 meeting.

The six additional analyses and results are described under Tasks 3 and 4 below.

Purpose
The purpose ofthe analysis was to determine the volume of discharge resulting from the 100-year,
24-hour storm event intercepted by the existingADOT Basins. In addition, the relative
percentages of runoff contributing from area stakeholders upstream are summarized for
comparison purposes. This information will be useful to the FCDMC in determining a quantifiable
benefit in terms of flood control offered to the above entities through the use of theeXistingADOT
Basins as detention for the post-developedstorm water volume generated within each jurisdictional
boundary upstream. The stakeholders identified with the ADOT basin watershed area are listed
below:

• The City of Goodyear
• The City of Litchfield Park
• The City of Avondale
• Maricopa County
• Estrella Community College
• Palm Valley Master Planned Development

. Analysis
The analysis consisted of four major tasks. These tasks included a field trip, preparation of work
maps, modification of the draft existing condition hydrology model prepared for the Loop 303
ADMP Update, modification of the Level III preliminary draft preferred alternative model and the
preparation of various HEC-l models for other conditions of interest.

Taskl
The first task consisted of a comprehensive field review to assess the extent to which development
has occurred since the submittal of the Draft Existing Condition Hydrology model as well as to
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verify modeled retention areas within the watershed. The'watershed was video taped and several
pictures were taken to document the findings of the field visit. The information was summarized in
tables and put into the project file.

Information from the field visit was used to summarize the most recent changes in the watershed
and incorporate those into a revised version of the Draft Existing Condition Hydrology model.
This information is presented in Table 1.1a.

Only two modeled retention basins fi;om the Draft Existing Condition Hydrology model were not
field verified. The first is modeled in sub basin 288A and was not yet constructed. This basin is
described in some detail in the "Drainage Report for Palm Valley Phase n Mass grading", dated
December 23, 1998 by the WLB Group. This basin was removedfrom the draft existing condition
model. The second basin is located within sub area 254. This area is gated and no access is
permitted to the public. This development appeared fully built-out however, and the retention was'
assumed to be in place.

•

•

In some cases, on-lot retention in recently developed strip malls and other commercial properties
was noted, however, this amount of volume was considered inconsequential compared with the
total contributing watershed area and was not included in the model.

Task 2
The next task was to prepare a work-map from which the contributing areas and the percent
contribution of each city/jurisdictions and the Palm Valley Master Planned Community boundary
were estimated. The map is shown on Figure 1.1. The map shows stakeholder boundaries.and sub;

. basins. Using this map, the-relative percentage of contributing watershed area associated with the
stakeholders was determined and quantified.

Task 3
The next step in the analysis was to develop the following 10 hydrologic models:

• Undeveloped Model -This model was created by simply modifying the percent impervious
(RTIMP) variable in the draft existing condition model to reflect an undeveloped condition. In
addition; all existing retention/detention diverts were disabled.

• Existing Model- This model was a result ofmodifications made to the draft existing.condition
model based upon the data in Table 1.la resulting from the field visit described in Task 1.

• Fully Developed No Retention - This model was created using the data provided DRS from
the FCDMC GIS Data base during the Level II portion ofthe Loop 303 ADMP Update project.
This information consists of a tabulation of all sub basins within the ADMP Update project
area and the associated full build-out or completely developed RTIMP variable. In this model,
there were no diverts for retention of detention.

• Fully Developed with Retention - This model was created by adding retention diversions to the
fully developed no retention model. The magnitude of these diverts was determined by
running the 1OO-year, 6-hour storm for sub basins located within the City of Goodyear and the
1oo-year, 2-hour storm for all remaining sub basins. Sub Basins whose boundaries cross
multiple jurisdictions were evaluated by computing a composite retention volume based upon
the percentage of area found each jurisdiction. See Table .1.1b. All computed retention
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volumes were multiplied by an 80% efficiency factor (as requested by FCDMC) to account for
lost volume due to inadequate construction, siltation, etc...

• No ADMP, Future Retention Requirements met - This model was created by modifying the
existing condition hydrology model for future conditions with onsite retention in currently
undeveloped sub basins within the ADOT Basins contributing watershed.

• No ADMP, Future Retention Based on Pre-PostAnalysis - This model was created by
modifying the existing condition hydrology model for future conditions. Onsite retention in
currently undeveloped sub basins within the ADOT Basins contributing watershed is provided.
In lieu of normal on-site retention requirements, enough retention is provided so that post
developed peak discharge is attenuated to be less than or equal to the existing peak discharge.

• The ADMP is in place and Future Retention Requirements are met - This model was created
by modifying the Level ill preliminary draft preferred condition hydrology model for future
conditions within the ADOT Basins watershed. Onsite retention in currently undeveloped sub;
basins within the ADOT Basins contributing watershed is modeled for the ultimate build-out
scenario.

• The ADMP is in place and Future Retention Based on Pre-Post Analysis is provided - This
model was created by modifying the Level ill preliminary draft preferred condition hydrology .

. model for future conditions within the ADOT Basins watershed. Onsite retention in currently;
undeveloped sub basins within the ADOT Basins contributing watershed is prOVided. In lieu
of normal on-site retention requirements however, only the amount of retention required for a ..
pre-post peak attenuation is modeled,

'.' The ADMP is in place and there is no future retention modeled for the ultimate build out of the'
ADOT Basin watershed. .

'. There is no ADMP in place and there is no future retention modeled for the ultimate build out
of the ADOT Basin watershed.

Task 4
This task involved the preparation of summary tables showing the results of the ten hydrologic
models described above. Table 1.2a shows a break down of all four ADOT Basins labeled A - D
from west to east and the amount of volume flowing to each. Both the total volume as' well as the
percentage of volume from the individual cities/jurisdictions and Palm Valley is shown. Table
1.2b shows a break down of all four ADOT Basins labeled A - D from west to east and the
approximate stage corresponding with the condition modeled within the contributing watershed.

Table(s) 1.3 -1.7 show the ADOT Basins as a composite and then individually for all ten
hydrologic models analyzed as well as analysis results from other studies/reports. The information
contained on these tables includes peak inflow/outflow data, peak stage/storage data and maximum
ponding and storage information.

Figure 1.2 illustrates total expected inflow volume based on the results of the modeled conditions
described above relative to the existing volume provided by the ADOT Basins. Important
relationships between the inflow volumes have been highlighted. These relationships show
comparisons of interest between various modeled watershed conditions. Table 1.8 contains a
tabulated summary of the key comparisons shown on Figure 1.2.
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Results
It is important to note that the volume of inflow indicated on Table 1.2a is lower than the peak
storage information shown on Table(s) 1.3 -1.7. This is a result ofthe way in which the HEC-l
model is routing flow from the western most basin ('A') to the eastern most basin ('D'). Since the
basins are connected by pipes/culverts and the flow moves from one to the next in the model, peak
storage volume data given by the HEC-l output summary at Basin D for example would include
both runoff directly flowing into basin D and also, runoff routed from Basin Gto the west. For this
reason, the total inflow volumes shown on Table 1.2a were obtained by simply summing the
volume generated on individual sub basins contributing to the total inflow upstream.

In addition. it should be noted that the total inflow volume would typically be higher than the peak
storage volume since it represents the entire volume under the inflow hydrograph for the entire

.storm duration rather than only that volume present in the basin corresponding tothe hydrograph
peakdischarge. This is always ,true fora basin With only a single inflow point.

The results of the analysis showed that for: any given storm event the majority of runoff .
contrib!1ting to the volume at the ADOT Basins comes from the City of Goodyear followed by
Litchfield Park and then Avondale. The Palm Valley development contributes approximately 60%
of the total volume conveyeddownstream to the ADOT Basins (Note: Palm Valley is located in
severaljurisdictions - Figure 1.1). By comparison, the City of Goodyear contributes
approximately 46% of the totaUnflow volume versus approximately 37% and 14% for the cities of
Litchfield Park and Avondale respectively.

The res.ults of the above analysis have been charted and are presented on figure 1.2. From a review
.ofthe analysis results and figure 1.2. it is clear that under existing conditions, the outer ADOT
Basins 'A' (far west) and 'D' (far east) have far more volume than that which is direCtly flowing in
from the adjacent watershed. However, the results also indicate that the existing inner ADOT
Basins 'B' and 'C' accept the highest rates of inflow and may not have adequate volume under
certain conditions modeled. This indicates that the excess inflow volume to the inner basins would
require transfer tothe outer basins whose geometry provide more volume than that which directly
flows in from the adjacent land. This would be a direct function of the adequacy or in-adequacy of
the existing connection pipes/culverts.

Taken as a composite facility, the existing ADOT Basins appear to have adequate capacity to store
the runoff generated by the offsite drainage area as well as diverted discharges from the BUllard
Wash, however. the FCDMC minimum freeboard requirement may not be met.

Table 1.8 summarizes key comparisons made between the 10 modeled inflow conditions illustrated
on Figure 1.2. According to these comparisons, the difference between the existing condition
inflow volume and the undeveloped inflow volume (165 ac-ft) represents the current benefit to
upstream development. This apparent benefit is due to the lack of existing onsite retention
provided by the majority of existing upstream development. Typically, development must reserve
land for the construction of onsite retention basins to attenuate post-developed peak discharges
resulting from the 100-year storm event. In this case, most of the upstream development has not
constructed onsite retention basins but has instead directed storm water runoff downstream to the
existing ADOTBasins.
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If planned future development on currently undeveloped sub basins upstream of the existing
ADOT Basins is allowed to directly discharge post developed storm water downstream without
providing onsite retention, the total benefit would be equal to the land that would be required to

. store approximately 415 ac-ft. Based on Table 1.2a, the approximate relative benefits to each of
the stakeholders in the watershed in terms of volume are as follows:

• The City of Goodyear - 192 ac-ft
• The City ofLitchfield Park -156 ac-ft
• The City of Avondale - 59 ac-ft

;. Maricopa County - 5 ac-ft
• Estrella Community College - 3 ac-ft
• Palm Valley Master Planned Community - 264 ac-ft

. In reviewing the results in Figure 1.2 and Table 1.2a, key comparisons can be made to theuse· of
retention in the existing contributing watershed to the ADOT Basins. The impacts of the ADMPin

,! diverting runoff to theADOTBasins can also be evaluated. These scenarios are used for
, c'omparison purposes. ,. '

1. ,'~Assuming there is no ADMP in place, the impact of waiving retention criteria in the contributing '.
.watershed to date is approximately 165 ac-ft, which is approximately 25% of the present,
contributing runoff volume to the basins. Based on Table 1.2a, the approximate relative benefits to
each of the stakeholders in the watershed in terms of volume are as follows:
" • The City of Goodyear - 76 ac-ft

• The City of Litchfield Park - 62 ac-ft
• The City of Avondale - 23 ac-ft
• Maricopa County - 2 ac-ft
• Estrella Community College - 2ac-ft
• Palm Valley Master Planned Community - 105 ac-ft

2. If the ADMP is not implemented and development occurred as planned inthe ADOT Basins
watershed, the increased volume of runoff to the ADOT Basins by waiving retention entirely is
approximately 139 ac-ft. Based on Table 1.2a, the approximate relative benefits to each of the
stakeholders in the watershed in terms of volume are as follows:

• The City of Goodyear - 64 ac-ft
• The City of Litchfield Park - 52 ac-ft
• The City of Avondale - 20 ac-ft
• Maricopa County - 2 ac-ft
• Estrella Community College - 1 ac-ft
• Palm Valley Master Planned Community - 89 ac-ft

3. If the ADMP is implemented and development occurs as planned in the entire watershed (existing
hydrology), the increase in runoff volume to the ADOT Basins is again 139 ac-ft. However, the
ADMP project diverts an additional runoff volume of approximately 156 ac-ft to the ADOT Basins.
Again, based on Table 1.2a, the approximate relative benefits to each of the stakeholders in the
watershed in terms of volume are as follows:

• The City of Goodyear - 64 ac-ft
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The City of Litchfield Park - 50 ac-ft
The City of Avondale - 20 ac-ft
Maricopa County - 156 ac-ft
Estrella Community College - 1 ac-ft
Palm Valley Master Planned Community - 898 ac-ft

Page 6 of6

Note that when the ADMP is in place the FCDMC now contributes 55% of the total increase in
inflow at the ADOT Basins while area stakeholders combined contribute 45% of the total increase
in runoff volume. The 45% would then be split between the stakeholders according to the
percentages shown on Table 1.2a.
The data provided herein can be used to determine the impacts of each stakeholder including
FCDMC on the ADOT Basins. The proportional benefit to each stakeholder may be used to
facilitate partnering in the future improvement(s) to the basins.

cc:

Attachment
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Table 1.1a

Hydrologic Modeling Parameters

• Modeled Parameters 6Estlmated Field Check Field Verified 8Future

Development Color Aerial Percentage of Development Existing 7Field Check Retention

Retention 18RTIMP RTIMP 5Ultimate 1Modeled Visible Development Asa%of Condition of Revised Verified Proposed in Palm
Area Triangle (WLB) (Draft Exist) RTIMP As Devor Development In Draft Exist. Full Build-out Sub Basin Existing Condo Retention Sub-Area Valley

(YIN) (URS) I (FCDMC-GIS) (FD,UD,PD) (FD,UD,PD) Condition Model (approx. %) (FD,UD,PD) RTIMP (YIN) (YIN) Phase

288A y 0% 0% 80.0% UD UD 0% 0% UD 0.0% l~N Y \I
287A N 0% 16% 61.0% PD PO 26% ·26% PO 16% N/A N/A N/A
254 Y 0% 8% 9.9% PD PO 81% 92% PO 9.1% Illy N NS

2548 N 0% 0% 20.7% UD UD 0% 0% UD 0.0% N/A 14N NS
269 Y 0% 30% 37.9% PD PO 79% 100% . FO 37.9% 15y 14N NS

2698 Y 0% 15% 46.0% PD PO 33% 74% PO 34.0% 15y 14N NS
268 Y 0% 30% 37.4% PD PO 80% 100% FO 37.4% 12y 14N NS

22888 Y 0% 14% 32.4% PD PO 43% 43% PO 13.9% Y 14N \I
2878 N 0% 54% 55.7% PD PO 97% 100% FO 55.7% 9N/A N/A N/A
2711 N 0% 20% 20.0% FD FD 100% 100% FO 20.0% N/A 20N NS
254A N 20% 20% 48.1% FD FD Used URS RTIMP 100% FO 20.0% N/A 20N N/A
257 N 0% 0% 21.7% UD UD 0% 0% UD 0.0% N/A Unknown N/A
256 Y 0% 3% 22.1% PD PO 14% 27% PO 6.0% Y 21y N/A

SUB6 N 12% 20% 11.0% FD FD Used URS RTIMP 100% FO 20.0% N/A 20N N/A
SUB7 N 12% 3% 5.8% FD FD Used URS RTIMP 100% FO 3.0% N/A 20N N/A
271A Y 0% 13% . 71.1% PD PO 18% 65% PO 46.2% Y 14N NS
255A N 12% 12% 9.5% FD FD Used URS RTIMP 100% FO 12.0% N/A 20N N/A
2712 N 0% 2% 59.8% PD PO 3% 3% PO 2% N/A 14N I
270 N 18% 30% 35.4% PD PO 85% 100% FO 35.4% N/A 2°N N/A

289C N 0% 1% 13.6% PD PO 7% 7% PO 1.0% N/A 14N I
289A N 0% 27% 27.0% FD 19pD 100% 100% FO 27.0% N/A 14N I

=tJ
N 0% 15% 25.7% FD FD Used URS RTIMP 90% PO 15.0% N/A 14N I
N 0% 26% 26.0% FD FD 100% 100% FO 26.0% N/A 14N I
N 0% 27% 30.4% PD PO 89% 96% PO 29.2% 9N/A 14N I

287C N 0% 48% 53.0% PD PO 91% 91% PO 48% N/A N/A N/A
2870 N 0% 0% 56.7% UD UD 0% 0% . UD 0.0% N/A N/A N/A.

FO = Fully Developed
PO = Partly Developed
UO = Un-Developed

1. If the percent impervious is 0%, then undeveloped.
2. Represents off-line retention as described in "Drainage Report for Palm Valley Phase 2 Mass Grading", dated 12/23/1998.
3. EEC/URS modeled as a lower RTIMP at full build-out than later calculated by the FCDMC GIS data base for preparation of Future Condition Hydrology model.

Did not change to the higher value since the value used in the Existing Condition model had already been approved by the FCDMC.
4. RTIMP fully developed was less than the full build-out RTIMP used in the Existing Condition model, therefore,

the RTIMP from the Existing Condition model was used for consistency.
5. Data source from the FCDMC GIS Data Base. Based on the percentage of the total sub basin area that will be developed in the ultimate built-out condition.
6. This is the percentage of the sub area that was built out at the time the Draft Existing Condition Hydrology model was prepared.
7. N =field trip could not verify the modled retention, Y =field trip verified modeled retention.
8. As described by applicable drainage report, this would be new or additional retention, beyond what currently exists.
9. Some on-lot retention observed, not included in model.
10. Could not access portion of sub area 254 due to gate, assume no change from draft and that retention exists.
11. "100%' indicates this area is completely built-out according to future land-use plan. Note that this does not necessarily mean the entire

sub area is covered with development for the 100% or "full build-out" condition.
12. This retention was verified and documented on page 12 by the 'Palm Valley Concept Drainage Plan for the Roosevelt Canal Watershed", dated 12/17/96.
13. Retention as described on pages 9 and 12 of the "Drainage Report for Palm Valley Phase 2 Mass Grading", dated 12/23/1998 - not yet constructed however,

modeled in the Draft Existing Condtion Hydrology Model. This divert will be turned off for the existing condition in this analysis since it was not yet constructed.
14. Per the "Developed Conditions Watershed Boundary Map' (11 "x17") map, in the "Master Drainage Study for Palm Valley", dated March 8 1998, excess runoff from this area will drain directly to the ADOT basins.
15. Retention provided per the 'Palm Valley Master Drainage Study', by the WLB Group, dated 1/8/98 - see sub basins 'S34', 'S34A' and 'S12'.
1f..'he 'Developed Conditions Watershed Boundary Map" (11 "x17") map, in the "Master Drainage Study for Palm Valley', dated March 8 1998, this area generally drains to the RID Overchute.
1 . indicates that there was no phase specified for this sub basin in any documentation available to URS.
18. Some differences due to sub basin boundary changes in the ADMP Update.
19. Although area appears partly developed on aerial, it may be fully developed according to future land use.
20. Sub basin is fully developed without retention.
21. Retention construction noted during field trip.

- _._----
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Table 1.1b

Onsite Retention Requirements for
ADOT Basin Watershed Sub Basins

I I I I I Volume of
Diverted Flow Part 1A&2A Part 18&28

ADOT 8asin Study Currently Used RET. DIV. RET. DlV.
% Area Within Jurisdiction Required to Model Required % Future in HEC-1 in HEC-2

Retention Requirement 100-yr,2-hr 100-yr, 6-hr 100-yr,2-hr 100-yr,2-hr 100-yr,2-hr 1OO-yr, 2-hr 100-yr, 6-hr 'Modeled Onsite Existing Onsite to Provide Development as % of Future as % of Future
Sub Litchfield Maricopa Estrella Volume Volume Design Retention Retention Future to be (80% Eft.) Developed Area

8asin Avondale Goodyear Park County CC (ac-ft) (ac-ft) Storm (ac-ft) (ac-ft) Retention? Retained (ac-ft) (ac-ft) (ac-ft),
~$I;' 100% 11.8 21.8 100-yr, 2-hr 11.8 29.6 N 0.0% 9.4 29.6 4.80

\ .~~ 95% 5% 36.9 50.8 100-yr, 2-hr 36.9 5.0 Y 73.0% 29.5 26.5 20.50
-5~ . 100% 31.9 42.5 100-yr, 2-hr 31.9 0.0 Y 100.0% 25.5 25.5 18.40
268 100% 19.2 27.4 100-yr, 6-hr 27.4 N/A N/A N/A 21.9 N/A N/A
269 100% 18.1 25.9 100-yr, 6-hr 25.9 N/A N/A N/A 20.7 N/A N/A
270 90% 10% 23.5 33.4 100-yr, 2-hr 23.5 N/A N/A N/A 18.8 N/A N/A

6289 100% 20.7 29.6 . 100-yr, 6-hr 29.6 0.0 N 0.0% 23.7 0.0 N/A
2711 100% 6.8 10.7 100-yr, 2-hr 6.8 N/A N/A N/A 5.4 N/A N/A
52712 90% 6% 4% 45.2 59.4 Composite 46.1 0.0 Y 89.0% 36.9 32.8 36.65
254A 100% 11.3 23.8 100-yr, 2-hr 11.3 N/A N/A N/A 9.0 N/A N/A

62548 100% 8.1 12.7 100-yr, 2-hr 8.1 0.0 N 0.0% 6.5 0.0 N/A
255A 100% 38.1 59.3 100-yr, 2-hr 38.1 N/A N/A N/A 30.5 N/A N/A
52698 55% 37% 7% 21.5 30.3 Composite 26.4 12.4 Y 24.0% 21.1 17.5 16.60
5271 A

~

100% 27.2 34.5 100-yr, 2-hr 27.2 11.1 Y 33.5% 21.7 18.4 20.00
5287A 100% 35.3 45.9 ADOT 8asin 45.9 0.0 Y 74.0% 36.7 N/A N/A
287B 100% 9.4 12.6 ADOT Basin 12.6 N/A N/A N/A 10.1 N/A N/A

6287C 100% 24.6 31.7 ADOT Basin 31.7 0.0 N 0.0% 25.3 0.0 N/A
5287D 100% 26.1 33.0 ADOT Basin 33.0 0.0 Y 100.0% 26.4 N/A N/A
5288A 100% 8.9 11.0 100-yr, 6-hr 11.0 0.0 Y 100.0% 8.8 8.8 6.50

5,72888 100% 68.3 99.8 100-yr, 6-hr 99.8 7N/A Y 26.0% 79.8 20.8 47.10
289A 67% 33% 13.8 20.9 100-yr, 2-hr 13.8 N/A N/A N/A 11.0 N/A N/A

62898 100% 21.4 31.4 100-yr, 6-hr 31.4 0.0 N 0.0% 25.1 0.0 N/A
5289C 87% 14% 16.6 27.1 Composite 18.1 0.0 Y 76.5% 14.5 11.1 10.80
2890 100% 17.2 26.1 100-yr, 6-hr 26.1 N/A N/A N/A 20.9 N/A N/A
SUB6 100% 8.2 11.8 100-yr, 2-hr B.2 N/A N/A N/A 6.6 N/A N/A
SUB7 100% 14.4 23.1 100-yr, 2-hr 14.4 N/A N/A N/A 11.5 N/A N/A

1. N/A indicates that the sub area exists as 100% developed with no retention, therefore, no future retention divert is warantGd. However, for the purposes of this study
retention will be used to evaluate the "benefit" to a development of not having to provide on-site retention.

2. Data taken frome the Loop 303 ADMP Update workbook, "sub basin data.xls". Since the scope for this study allows for more accurate determination of jurisdictional
boudaries as well as percentages of sub basins within different jurisdictions, the data from this study supercedes that from the ADMP Update. The ADMP
data was included for information only.

3. Differences in percentages of a sub basin found in multiple jurisdictions between the ADMP Update and this study are a result of more detailed scope and data used
to produce this information.

4. The ADMP Update used the following criteria to model future onsite retention: If 75% or more of a sub basin was within the city of Goodyear, the 100-year, 6-hour
storm event was used, otherwise the 100-year, 2-hour storm event was used (results in higher downstream runoff and hence is more conservative).
Per the higher level of detail required by this study, the retention will be weighted by the percentages of the sub basin found within and outside of the City of Goodyear.

5. Sub basin is going to develop in the future and will be required to provide the required on-site retention.
6. Sub basin is going to develop in the future but is part of existing phases of the Palm Valley development and will not provide future retention.
7. Off-line retention exists in the golf course portion of this sub basin. It is modeled by HEC-1. The proposed future retention will be based on

on the balance of area currently un-developed and will be shown in the HEC-1 model as a divert.
8. Total divert in existing condition is 29.6 ac-ft. This includes approximately 4.8 ac-ft for existing development and 24.8 ac-fl for ponding behind the airline canal.
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Table 1.2a

Contributing Jurisdictions/Development
to

ADOT Basin Inflow

Total ADOT BasIn Contributing Watershed Area: 7.39 sm

Cltv/Jurlsdlctlonal AQencv

I Estrella
'otal Litchfield Maricopa Community Palm "Total Actual
lbutlng Goodyear Park Avondale County College Valley Inflow Available

Peak Peak Peak Peak Peak
Basin Area Modeled Discharge Volume Discharge Volume Peak Discharge Volume DIscharge Volume DIscharge Volume Discharge Volume Volume Storage

ID (sml Condition % Total (cfs) (ac-ft) % Total (cfs) (ac-ft) % Total (cfs) (ac-tt) % Total (cfs) (ac-ft) % Total (cfs) (ac-ff) % Total (cfs) (ac-tt) (ac-tt) (ac-ttl
A 0.41

Como/etelv Undevelooed 100.0% 277 26 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 184 17 26 265.2
Existina Conditions 100.0% 295 34 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 196 23 34

I
Fully Developed - No Onsite Retention 100.0% 361 64 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 240 42 64

Fullv Develooed - Onsite Retention All Sub Basins 100.0% 297 55 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 198 37 55
Part lA:No diverts from ADMP, Future Onsite Retention Provided 100.0% 297 55 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 198 37 55

i Part 18:No diverts from ADMP, Post develooed O's <Ieaual to existina 100.0% 297 57 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 198 38 57
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 100.0% 723 211 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 481 140 211

I Part 28: Diverts from ADMP, Post developed O's <Iequal to existing 100.0% 733 213 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 488 142 213
Part 3A: No ADMP, Dev. WIO Future Retention 100.0% 361 64 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 240 42 64
Part 38: WIADMP, Dev. WIO Future Retention 100.0% 733 220 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 66.6% 488 146 220

B 2.18
Completely Undeveloped 75.7% 890 93 23.5% 276 29 0.0% 0 0 0.8% 9 1 0.0% 0 0 96.0% 1128 118 123 109.0

Existina Conditions 75.7% 520 143 23.5% 162 44 0.0% 0 0 0.8% 6 2 0.0% 0 0 96.0% 659 181 188
Fully Developed - No Onsite Retention 75.7% 1007 174 23.5% 313 54 0.0% 0 0 0.8% 11 2 0.0% 0 0 96.0% 1276 220 229

Fullv Develooed - Onsite Retention All Sub Basins 75.7% 280 58 23.5% 87 18 0.0% 0 0 0.8% 3 1 0.0% 0 0 96.0% 355 73 77
Part lA:No diverts from ADMP, Future Onsite Retention Provided 75.7% 532 141 23.5% 165 44 0.0% 0 0 0.8% 6 1 0.0% 0 0 96.0% 675 179 186

Part 18:No diverts from ADMP, Post develooed O's <Ieaual to existina 75.7% 436 122 23.5% 135 38 0.0% 0 0 0.8% 5 1 0.0% 0 0 96.0% 553 154 161
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 75.7% 532 141 23.5% 165 44 0.0% 0 0 0.8% 6 1 0.0% 0 0 96.0% 675 179 186

Part 28: Diverts from ADMP, Post develoDed O's <Iequal to existing 75.7% 436 122 23.5% 135 38 0.0% 0 0 0.8% 5 1 0.0% 0 0 96.0% 553 154 161
Part 3A: No ADMP, Dev. WIO Future Retention 75.7% 535 158 23.5% 166 49 0.0%" 0 0 0.8% 6 2 0.0% 0 0 96.0% 678 200 208
Part 38: WIADMP, Dev. WIO Future Retention 75.7% 535 158 23.5% 166 49 0.0% 0 0 0.8% 6 2 0.0% 0 0 96.0% 678 200 208

C 4.57
Como/etelv Undevelooed 24.7% 331 76 49.4% 662 152 22.8% 305 70 1.6% 21 5 1.6% 22 5 47.1% 630 145 " 308 324.5

Existing Conditions 24.7% 350 99 49.4% 699 197 22.6% 322 91 1.6% 22 6 1.6% 23 6 47.1% 666 188 400
Fullv DeveloDed - No Onsite Retention 24.7% 436 121 49.4% 872 242 22.8% 402 111 1.6% 28 8 1.6% 28 8 47.1% 831 230 489

Fullv DeveloDed - Onsite Retention All Sub Basins 24.7% 132 49 49.4% 265 98 22.8% 122 45 1.6% 8 3 1.6% 9 3 47.1% 252 93 199
Part 1A:No diverts from ADMP, Future Onsite Retention Provided 24.7% 322 93 49.4% 644 185 22.8% 297 85 1.6% 21 6 1.6% 21 6 47.1% 614 176 375

Part 18:No diverts from ADMP, Post develooed O's <Ieaualto existin 24.7% 314 95 49.4% 627 189 22.8% 289 87 1.6% 20 6 1.6% 20 6 47.1% 597 180 383
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 24.7% 322 93 49.4% 644 185 22.8% 297 85 1.6% 21 6 1.6% 21 6 47.1% 614 176 375

Part 28: Diverts from ADMP, Post develoDed O's <Ieaual to existin 24.7% 314 95 49.4% 627 189 22.8% 289 87 1.6% 20 6 1.6% 20 6 47.1% 597 180 383
Part 3A: No ADMP, Dev. WIO Future Retention 24.7% 379 117 49.4% 758 234 22.8% 349 108 1.6% 24 7 1.6% 25 8 47.1% 723 223 473
Part 38: WIADMP, Dev. WIO Future Retention 24.7% 379 117 49.4% 758 234 22.8% 349 108 1.6% 24 7 1.6% 25 8 47.1% 723 223 473

;) .23
Como/etelv UndeveloDed 100.0% 460 19 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 238 10 19 334.7

Existing Conditions 100.0% 460 19 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 238 10 19
Fullv Develooed - No Onsite Retention 100.0% 482 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 249 18 35

Fully Develooed - Onsite Retention All Sub 8asins 100.0% 284 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 147 18 35-
Part 1A:No diverts from ADMP, Future Onsite Retention Provided 100.0% 0.0% 0 0.0% 0 0 0.0% 0 0 0.0% 0 O. 51.7% 244 18 35472 35 0

Part 18:No diverts from ADMP, Post develooed Q's <Ieaual to existing 100.0% 472 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 244 18 35
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 100.0% 472 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 244 18 35

Part 28: Diverts from ADMP, Post developed O's <Iequal to existing 100.0% 472 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 244 18 35
Part 3A: No ADMP, Dev. WIO Future Retention 100.0% 477 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 247 18 35
Part 38: WIADMP, Dev. WIO Future Retention 100.0% 477 35 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 51.7% 247 18 35

Composite Percentage of Contributing Area at ADOT Basins
'Total 46.3% 37.5% 14.1% 1.2% 1.0% 63.7%
Inflow 'L1tchfleld 'Marlcopa 'Estrella 'Palm
Volume 'Goodyear Park 'Avondale County College Valley

Modeled Condition I (ac-ttl (ae-ttl (ac-ttl (ac-ttl (ac-ttl (ae-ttl (ac-!!)
476 220 178 67 6 5 303
641 297 240 90 8 6 408
818 378 307 115 10 8 521
365 169 137 51 4 4 233
651 301 244 92 8 7 415
636 294 239 90 8 6 405
807 374 303 114 10 8 514
792 367 297 112 10 8 505
780 361 292 110 9 8 497
936 433 351 132 11 9 597

1. Note: The 'Total Volume' reported here is indicative of the sum of the volumes generated on the Individual sub basins upstream that contribute directly to the AOOT Basins. Peak storage values on Table 1.3 were obtained by summing the peak storage value reported at each
ADOT Basin (A-D) in the HEC·l output file. Since the basins are interconnected and modeled routing the discharges from one to the next (A-D), these volumes in effect double-eount storm water. For example, the peak storage in Basin 0 would have portions of the volume that
originally discharged into the upstream bains A - C as well as volume from the adjacenVupslream sub basin areas. .

2. Note: The sum of the volumes will be higher than the total If Palm Valley Is included. This is because portions of Palm Valley lie within multiple cities. If it Is excluded, the summation will equal the total volume.
3. Note: Portion of the total volume that drains to the ADOT Basins from respective city, jurisdiction or development. This value Is based on the percentage of total contributing area shown above.
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Ponding Elevation Summary
.'

4Ponding

Total 2Max. Elevation
Contributing Ponding at Peak

Basin Area Modeled Elevation Inflow
.. 10 (sm) Condition (ft) (ft)
A 0.41

(Ex. Vol: 265.2 ac-tt) Completely Undeveloped 986 978.7
Existing Conditions 986 978.9

Fully Developed - No Onsite Retention 986 979.6
.... Fully Developed - Onsite Retention All Sub Basins 986 979.3
"

Part 1A:No diverts from ADMP, Future Onsite Retention Provided 986 979.3
Part 1B:No diverts from ADMP, Post developed Q's <!equal to existing 986 979.4

Part 2A:Diverts from ADMP, Future Onsite Retention Provided 986 983.3
Part 2B: Diverts from ADMP, Post developed Q's <!equal to existing 986 983.3

• 0 Part 3A: No ADMP, Dev. WIO Future Retention 986 979.6
Part 3B: WIADMP, Dev. WIO Future Retention 986 983.5

B 2.18
(Ex. Vol: 109.0 ac-tt) Completely Undeveloped 986 982.9

Existing Conditions 986 982.0
Fully Developed - No Onsite Retention 986 985.1

_.. - Fully Developed - Onsite Retention All Sub Basins 986 980.5
Part 1A:No diverts from ADMP, Future Onsite Retention Provided 986 981.9

Part 1B:No diverts from ADMP, Post developed Q's <!equal to existin.q 986 981.7
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 986 981.9

Part 2B: Diverts from ADMP, Post developed Q's <!equal to existing 986 981.7
Part 3A: No ADMP, Dev. WIO Future Retention 986 982.4
Part 3B: WIADMP, Dev. WIO Future Retention 986 982.4

C 4.57
(Ex. Vol: 324.5 ac-tt) Completely Undeveloped 986 982.7

Existinq Conditions 986 983.9
Fully Developed - No Onsite Retention 986 987.3

.._...... ~ Fully Developed - Onsite Retention All Sub Basins 986 978.6
Part 1A:No diverts from ADMP, Future Onsite Retention Provided 986 982.9

Part 1B:No diverts from ADMP, Post developed Q's <!equal to existing 986 982.8
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 986 982.9

, 0 Part 2B: Diverts from ADMP, Post developed Q's <!equal to existin.q 986 982.9
,Part 3A: No ADMP, Dev. WIO Future Retention, 986 986.0,

Part 3B: WIADMP, Dev. WIO Future Retention 986 985.7
D 0.23

(Ex. Vol: 334.7 ac-tt) Completely Undeveloped 986 984.9
, Existing Conditions 986 987.6

Fully Developed - No Onsite Retention 986 992.9
Fully Developed - Onsite Retention All Sub Basins 986 981.0

Part 1A:No diverts from ADMP, Future Onsite Retention Provided 986 987.5
Part 1B:No diverts from ADMP, Post developed Q's <!equal to existing 986 987.7

Part 2A:Diverts from ADMP, Future Onsite Retention Provided 986 988.1
Part 2B: Diverts from ADMP, Post developed Q's <!equal to existing 986 988.2

Part 3A: No ADMP, Dev. WIO Future Retention 986 990.9
Part 3B: WIADMP, Dev. WIO Future Retention 986 991.5

) COMPOSITE BASIN
1Ponding

Max. Elevation
Ponding at Peak
Elevation Inflow

Modeled Condition (ft) (ft)
Completely Undeveloped 986 982.4

Existing Conditions 986 983.6
Fullv Developed - No Onsite Retention 986 986.9

Fully Developed - Onsite Retention All Sub Basins 986 979.8
Part 1A:No diverts from ADMP, Future Onsite Retention Provided 986 983.4

Part I B:No' divetts"from ADiVll-', Post deveioped Q's </et7ua/l0 existing 986 9$3.4
Part 2A:Diverts from ADMP, Future Onsite Retention Provided 986 984.6

Part 2B: Diverts from ADMP, Post developed Q'$ <!equal to existing 986 984.6
Part 3A: No ADMP, Dev. WIO Future Retention 986 985.6
Part 3B: WIADMP, Dev. WIO Future Retention 986 986.6

, . 0'

(Ex. Vol: 1033.3 ac-tt

1. Represents a weighted average uSing the peak elevations shown above Within IndiVidual baSins and weighting them according to total volume provided.
This is only an approximation and is not the result of an actual model.

2. WSEL's exceding 986' may no longer be contained within the basins and may begin to pond on upstream adjacent land.
3. At the time of peak inflow discharge, this is the HEC-l maximum ponding WSEL. This indicates breakout if it exceeds the maximum WSEL of 986'.
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• Tab.

Com..... e
ADOTBasin

Capacity

Max.2

Design OJn Oout Peak1•1o Pondlng Peak Max. Data
Storm Peak Peak Stage Elevation Storage Storage Modeled Source

i (Yr-Duratlon\ (cfs) (cfs) (ft) (ft) (ac-n) (ac-n) Condition (Design Report)
100-24 3252 73 978.7·984.9 986 605.6 1033.3 Completely Undeveloped ADOT Basin Analysis, URS, 10/01
100-24 2857 80 978.9·987.7 986 726.2 1033.3 11Exlstlna Condition ADOT Basin Analysis, URS, 10101

100-24. 3938 92 979.6 • 992.9 986 1014.1 1033.3
Completely Developed with NO

ADOT Basin Analysis, URS, 10/01Onslte Retention on All Sub Basins

100-24 1487 63 978.6·981.0 986 353.8 1033.3 Completely Developed wlth Onslte ADOT Basin Analysis, URS, 10101Retention on All Sub Baslris

100-24 2776 79 979.3·987.5 ·986 696.9 1033.3
Part lA:No diverts from ADMP,

ADOT Basin Analysis, URS, 2/02
Future Onslte Retention Provided

Part lB:No diverts from ADMP, .
100-24 2614 79 979.4·987.7 986 699.9 1033.3 Post developed a's <lequal to ADOT Basin Analysis, URS, 2/02

exlstlna

100-24 3202 81 981.9·988.1 986 846.5 1033.3
Part 2A:Dlvertsfrom ADMP, Future

ADOT Basin Analysis, URS, 2/02Onslte Retention Provided

100-24 3050 81 981.7·988.2 986 847.8 1033.3
Part 2B:Dlverts from ADMP, Post

ADOT Basin Analysis, URS, 2/02developed a's <lequal to existing

100-25 3080 87 979.6 • 990.9 986 913.2 1033.3
Part 3A: No ADMP, Dev. WIO

ADOT Basin Analysis, URS, 2/03Future Retention

100-26 3452 88 982.4·991.5 986 1062.2 1033.3
Part 3B: W/ADMP, Dev. WIO Future

ADOT Basin Analysis, URS, 2/04Retention
OlIsne Drainage Design Report, 1·IG,l0-

50-24 9asS 584 982.1 983.4 8105 1020 Existing Condition 2(37)C, Ehrenberg-Phoenix, Highway, Bullard-
Dysart Road, Dibble and Associates, JanuaJY,

1976.
White Tanks/Agua Frla Area Drainage Masler

100-24 1,861 67 979.3 - 982.8 Varies8,s 514.2 1541.6 Existing Condition Study, Part A;. Flood Study Technical Data
Notebook, By: The WLB Group, Inc., October

1992

2,1006/3,6007 628/677 981 61982.57 5108/6507
Palm Valley Phase I, Golf Course LOMR, RID

100·24 988 1350.0 ExistinglDeveloped Canat OVerchute 10 ADOT Detention Basins,
by The WLB Group, 2/298.

100-24 4,303 99 979.7 984 416.0 725.0 Existing Condition 1-101Li1chfield Road Basins, Final Hydrology
Study, by Parsons Brlnckerholf, 7/23199.,

100-24 2,797 77 978.8 - 986.8 986 700.6 1125.7 Existing Condition URS Draft Existing Condition Hydrology,
8/29101.

1. May not include freeboard.
2. Overflow elevation. Freeboard is equal to peak stage minus max. ponding eleVation.
3. Sum of discharges 1·3 from Hydrologic Design Data Sheets, SCS Method, 50-year, 24-hour event.
4. From stage-storage-discharge curve for Alternate 3, 48· pipe.
5 From stage-storage-discharge curve for Alternate 3, 48· pipe.
6. Existing discharge.
7. Post development discharge.
8. See Flood StudyTechnical Data Notebook for the White TankS/Agua Fria ADMS, Appendix I, Vol. 10 of 15 byWLB, dated 5/28/92.
9. Max. ponding elevations are: Basin A =988.8'; Basin B =987.3'; Basin C =988.6'; Basin 0 =990.5'.
10. WLB and URS values represent the range from lowest to highest WSEL computed within the 4 basins· these models look at each basin individually.
11. Note:The Peak Storage for the·ADOT Basin Analysis· Existing Condition is larger than that shown for the Draft Existing Hydrology. This is due to increased RTIMP

variables verified by recent field trips. .

•

CONT·AREA030502.xIs
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• Tat-'.
Capacity/Inflow

to
ADOT Basin 'A'

Max.2

Design °In Oout Peak1 Pondlng Peak Max. Data
Storm Peak Peak Stage Elevation Storage Storage Modeled Source

I (Yr-Duratlon) (cts) (cts) (ft) (ft) (ae-ft) (ae-ft) Condition (Desian ReDOrt)
100-24 2n 23 978.7 986 23.9 265.17 Completely Undeveloped ADOT Basin Analysis, URS, 10/01
100-24 295 28 978.9 986 27.9 265.17 9Exlstina Condition ADOT Basin Analysis, URS, 10/01

100-24 361 46 979.6 986 44.9 265.17 Completely Developed with NO
ADOT Basin Analysis, URS, 10/01Onsite Retention on All Sub Basins

100-24 297 38 979.3 986 37.9 265.17
Completely Developed with Onslte

ADOT Basin Analysis, URS, 10/01Retention on All Sub Basins

100-24 297 36 979.3 986 37.9 265.17
Part 1A:No diverts from ADMP,

ADOT Basin Analysis, URS, 2102Future Onslte Retention Provided

Part 1B:No diverts from ADMP,
100-24 297 38 979.4 986 39.9 265.17 Post developed a's <Jequal to ADOT Basin Analysis, URS, 2102

exlstlna

100-24 723 55 983.3 986 167.0 265.17
Part 2A:Dlverts from ADMP, Future

ADOT Basin Analysis, URS, 2102Onslte Retention Provided

100-24 733 55 983.3 986 169.0 265.17 Part 2B:Dlverts from ADMP, Post
ADOT Basin Analysis, URS, 2102developed a's <Jequal to existing

100-25 0 44 979.6 986 44.9 265.17 Part 3A: No ADMP, Dev. W/O ADOT Basin Analysis, URS, 2103
Future Retention

100-26 0 55 983.5 986 174.1 265.17
Part 3B: W/ADMP, Dev. W/O Future

ADOT Basin Analysis, URS, 2104
Retention

...
OffsRe Drainage Design Report, 1-IG-10-

50-24 nla nla nla nla nla nla Existing Condition 2(37)C, ehrenberg-Phoenix, Highway, Bullard-
Dysart Road, Dibble and Associates, January.

1976.

100-24 618 55 981.18 988.8 106.5 423.01 Existing Condition WLB8

100-24 nla nla nla nla nla nla Existing/Developed pv
100-24 nla nla nla nla nla nla Existina Condition PB

100-24 245 23 978.75 986 25.9 265.17 Existing Condition URS Draft Existing CondItion Hydrology,
6129101.

1. Does not include freeboard.
2. Overflow elevation. Freeboard is equal to peak stage minus max. ponding elevation.
3. Sum of discharges 1-3 from Hydrologic Design Data Sheets, SCS Method, 50-year, 24-hour event
4. From stage-storage-discharge curve for Alternate 3, 48" pipe.
5 From stage-storage-discharge curve for Alternate 3, 48" pipe.
6. Existing discharge.
7. Post development discharge.
8. See Rood Study Technical Data Notebook for the White TankS/Agua Fria ADMS, Appendix I, Vol. 10 of 15 by WLB, dated 5/28/92.
9. Note:The Peak Storage for the"ADOT Basin Analysis' Existing Condition is larger than that shown for the Draft Existing Hydrology. This is due to increased RTIMP

variables verified by recent field trips.

•

CONT-AREA030502.xJs



SI5I2OO2

• Ta~· •

CapacltyJlnfloW
to

ADOT Basin 'B'

Max.2

Design Oln 0001 Peak' Pondlng Peak Max. Data
Storm. Peak Peak Stage Elevation Storage Storage Modeled Source

I (Yr·Duratlon) (cfs) (ets) (ft) (ft) (ae-ft) (ae-tt) Condition (Design Report)
100-24 1176 357 982.9 986.0 68.86 108.98 Completelv Undeveloped ADOT Basin Analysis, URS, 10101
100-24 687 270 982.0 986.0 57 108.98 SExlstlng Condition ADOT Basin Analysis, URS, 10101

100-24 1330 581 985.1 986.0 97.58 108.98
Completely Developed with NO

ADOT Basin Analysis, URS, 10101Onslte Retention on All Sub Basins

100-24 370 114 980.5 986.0 39.58 108.98
Completely Developed with Onslte ADOT Basin Analysis, URS, 10101

Retention on All Sub Basins

100-24 703 247 981.9 986.0 55.7 108.98
Part 1A:No diverts froin ADMP,

ADOT Basin Analysis, URS, 2/02Future Onslte Retention Provided

Part 1B:No diverts from ADMP,
100-24 576 231 981.7 986.0 53.7 108.98 Post developed a's <Jequa! to ADOT Basin Analysis, URS, 2/02

existing

100-24 703 247 981.9 986.0 55.7 108.98
Part 2A:Dlverts from ADMP, Future

ADOT Basin Analysis, URS, 2/02Onslte Retention Provided

100-24 576 231 981.7 986.0 53.7 108.98
Part 2B:Dlverts from ADMP, Post

ADOT Basin Analysis, URS, 2/02developed a's <Jequal to existing

100-25 576 301 982.4 986.0 62 108.98 Part 3A: No ADMP, Dev. W/O
ADOT Basin Analysis, URS, 2/03Future Retention

100-26 576 301 982.4 986.0 62 108.98
Part 3B: W/ADMP, Dev. W/O Future

ADOT Basin Analysis, URS, 2/04. Retention

Olfsne Drainage Design Report, )-IG-10-

50-24 ilia ilia ilia nla nla ilia Existing Condition 2(37)C. Ehrenberg-Phoenix, Highway, Bullard
Dysart Road, Dibble and Associates, January,

1976.

100-24 212 65 980.06 987.3 39 132.52 Existina Condition WLB"
100-24 ilia nla nla nla ilia ilia ExistinaIDevelooed pv
100-24 nla nla nla nla ilia nla Existina Condition PB

100-24 692 252 981.9 986 56 108.98 Existing Condition URS Drall Existing Concfrtion Hydrology,
6129/01 •

. 1. Does not include freeboard.
2. Overflow elevation. Freeboard is equal to peak stage minus max. ponding elevation,
3. Sum of discharges 1-3 from Hydrologic Design Data Sheets, SCS Method, 50-year, 24-hour event
4. From stage-s!orage-discharge curve for Alternate 3, 48' pipe.
5 From stage-storage-discharge curve for Alternate 3, 48' pipe.
6. Existing discharge.
7. Post development discharge.
8. See Rood Study Technical Data Notebook for the White TankS/Agua FriaADMS, Appendix I, Vol. 10 of 15 byWLB, dated 5/28/92,
9. Note:The Peak Storage for the'ADOT Basin Analysis' Existing Condition is larger than that shown for the Draft Existing Hydrology. This is due to increased RTIMP

variables verified by recent field trips.

'.

CONT-AREA030502.xls
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ADOT Basin 'c'
•
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Max.2

Design OJ" Oout Peak1 Ponding Peak Max. Data
Storm . Peak Peak Stage Elevation Storage Storage Modeled Source

I CYr-Duratlonl (etsl (etsl (ftl (ftl (ac-nl (ac-ftl Condition fDeslon Reoort)
100-24 1339 460 982.7 986 211.7 324.54 Completely Undevelooed ADOT Basin Analysis, URS, 10/01
100-24 1415 460 983.9 986 254.9 324.54 9Exlstlna Condition ADOT Basin Analysis, URS, 10/01

100-24 1765 460 987.3 986 373.6 324.54 Completely Developed with NO
ADOT Basin Analysis, URS, 10/01Onslte Retention on All Sub Basins

100-24 536 297 978.6 986 87.5 324.54
Completely Developed with Onslte

ADOT Basin Analysis, URS, 10/01Retention on All Sub Basins

100-24 1304 460 982.9 986 219.7 324.54 Part 1A:No diverts from ADMP,
ADOT Basin Analysis, URS, 2/02Future Onslte Retention Provided

Part 1B:No diverts from ADMP,
100-24 1269 460 982.8 986 218.2 324.54 Post developed O's <Jequal to ADOT Basin Analysis, URS, 2/02

existlna

100-24 1304 460 982.9 986 220.4 324.54
Part 2A:Diverts from ADMP, Future

ADOT Basin Analysis, URS, 2/02Onslte Retention Provided

100-24 1269 460 982.9 986 218.2 324.54 Part 2B:Dlverts from ADMP, Post
ADOT Basin Analysis, URS, 2/02developed O's <Jequal to existing

100-25 1269 460 986.0 986 313.7 324.54
Part 3A: No ADMP, Dev. WIO

ADOT Basin Analysis, URS, 2/03Future Retention

100-26 1269 460 985.7 986 314.7 324.54
Part 3B: WIADMP, Dev. W/O Future

ADOTBasln Analysis, URS, 2/04Retention

OIfsite Drainage Design Report, '·IG·10:

50-24 nla nla nla nla nla nla Existing Condition 2(37)C, Ehrenberg-Phoenix, Highway, Bullard-
Dysart Road, Dibble and Associates, January,

~ 1978.

100-24 649 376 979.28 988.6 122.6 453.25 Existina Condition WLB8

100-24 nla nla nla nla nla nla ExistinalDevelooed PV

100·24 nla nla nla nla nla nla Existina Condition PB

100-24 1400 460 983.43 986 237.7 324.54 Existing Condition URS Draft Existing Condition Hydrology,
6129/01.

1. Does not include freeboard.
2. Overflow elevation. Freeboard is equal to peak stage minus max. pending elevation.
3. Sum of discharges 1·3 from Hydrologic Design Data Sheels, SCS Method, SO-year, 24-hour event.
4. From stage-storage-discharge curve for Alternate 3, 48' pipe.
5 From stage-storage-dischai'ge curve for Alternate 3, 48' pipe.
6. Existing discharge.
7. Post development discharge.
8. See Flood StudyTechnical Data Notebook for the White Tanks/Agua Fria ADMS, Appendix I, Vol. 10 of 15 by WLB, dated 5/28/92.
9. Note:The Peak Storage for the 'ADOT Basin Analysis' Existing Condition is larger than that shown for the Draft Existing Hydrology. This is due to increased RTIMP

variables verified by recent field trips.

CONT-AREA030502.xJs
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• Ta' •

CapacltyJlnflow
to

ADOT Basin '0'

Max.2

Design ~n Qout Peak1 Ponding Peak Max. Data
Storm Peak Peak Stage Elevation Storage Storage Modeled Source

CYr-Duratlon) (ctsl (ctsl (ft> (ftl (ac.n) (ae-n) Condition (Design Report)
100-24 460 73 984.9 986 301.2 334.65 Completely Undeveloped ADOT Basin Analysis, URS, 10101
100-24 460 80 987.6 986 386.4 334.65 sExlstino Condition ADOT Basin Analysis, URS, 10101

100-24 482 92 992.9 986 558.1 334.65
Completely Developed with NO

ADOT Basin Analysis, URS, 10/01Onslte Retention on All Sub Basins

100-24 284 63 981.0 986 188.8 334.65
Completely Developed with Onslte

ADOT Basin Analysis, URS, 10/01Retention on All Sub Basins

100-24 472 79 987.5 986 383.6 334.65 Part 1A:No diverts from ADMP, ADOT Basin Analysis, URS, 2/02Future Onslte Retention Provided

Part 1B:No diverts from ADMP,
100-24 472 79 987.7 986 388.1 334.65 Post developed Q's <Jequal to ADOT Basin Analysis, URS, 2102

exlstlna

100-24 472 81 988.1 986 403.4 334.65 Part 2A:Diverts from ADMP, Future ADOT Basin Analysis, URS, 2/02Onslte Retention Provided

100-24 472 81 988.2 986 406.9 334.65
Part 2B:Dlverts from ADMP, Post

ADOT Basin Analysis, URS, 2/02
developed Q's <Jequal to existing

at Include fre 472 87 990.9 986 492.6 334.65
Part 3A: No ADMP, Dev. W/O

ADOT Basin Analysis, URS, 2/03Future Retention

Ilqual to peak 472 88 991.5 986 511.4 334.65
Part 3B: W/ADMP, Dev. W/O Future

ADOT Basin Analysis, URS, 2/04Retention

Oflsfte Drainage Design Report, HG-1 ()..

50-24 nfa nfa nfa nfa nla nfa Existing Condition 2(37)C, Ehrenberg-Phoenix, Highway, Bullard-
Dysart Road, Dibble and Associates, January,

1976.

100-24 382 67 982.8 990.5 246.1 532.82 Existina Condition WLB8

100-24 nfa nfa nfa nfa nfa nfa ExistinalDevelooed pv
100-24 nfa nfa nfa nfa nfa nfa Existino Condition PB

100-24 460 77 986.8 986 381 334.65 Existing Condition URS Draft Existing Condition Hydrology,
&29101.

1. Does not include freeboard.
2. Overflowelevation. Freeboard is equal to peak stage minus max. ponding elevation.
3. Sum of discharges 1-3 from Hydrologic Design Data Sheets, SCS Method, 50-year, 24-hour event
4. From stage-storage-discharge curve for Alternate 3, 48' pipe.
5 From stage-storage-discharge curve for Alternate 3, 48' pipe.
6. Existing discharge.
7. Post development discharge.
8. See Flood StudyTechnical Data Notebook for the White Tanks/Agua Fria ADMS, Appendix I, Vol. 10 of 15 by WLB, dated 5/28/92.
9. Note:The Peak Storage for the 'ADOT Basin Analysis' Existing Condition is larger than that shown for the Draft Existing Hydrology. This is due to increased RTIMP

variables verified by recent field trips.

•
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Tablet •
Total Inflow 1:1

Modeled Condition Volume (delta)
ComDarison lac-ttl lac-ttl Comments

Part 1A:No diverts from ADMP, Future Onsite Retention Provided 651
156 Increased inflow volume at ADOT Basins due to the ADMP

Part 2A:Diverts from ADMP, Future OnsiteRetention Provided 807

Part 3A: No ADMP, Dev. WIO Future Retention 780
156 Diversion to ADOT Basin with ADMP

Part 3B: WIADMP, Dev. WIO Future Retention 936

Fully Developed - Onsite Retention All Sub Basins 365

276 Decreased volume due to enforcement of retention
requirements to date

Existing Conditions 641

Completely Undeveloped 476

165 Benefit to date to development - volume increase from
adjacent properties and sub basins to ADOT Basins

Existing Conditions 641

Part 3A: No ADMP, Dev. WIO Future Retention 780

139 Increase in volume associated with the future condition
assuming no future retention and no ADMP

Existing Conditions 641

Part 3A: No ADMP, Dev. WIO Future Retention 780

415 Approximate total increase in volume due to non-enforcement
of retention requirements at ultimate build-out

Fullv Develoced - Onsite Retention All Sub Basins 365

Part 3B: WIADMP, Dev. WIO Future Retention 936
295 Total additional ADMP volume from today

Existinq Conditions 641

Part 3B: WIADMP, Dev. WIO Future Retention 936
Minimum excess volume of ADOT Basin - ADMP diversion to

94 basins, no on-site retention in watershed for future
development

Existinq Volume Provided 1030

1. Maximum ponding elevation before overtopping is 986'.
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•
1.0

NAOS, FIRST FLUSH & RETENTION WAIVER ANALYSIS
RESULTS

Introduction

•I

The Flood Control District of Maricopa County (FCDMC) has requested that DRS consider the
physical and economic impacts to the project if onsite retention criteria for future development is
'waived and developers were to contribute funds to increasing the capacity of the backbone flood
control project proposed by the Loop 303 ADMP Update. the analysis is to be conducted within
a typical sub-basin located within a typical watershed contributing to a proposed segment of the
backbone flood control project. The analysis will assume both first flush and landscape/open
space requirements are still the responsibility of the developer.

The a~alysis will be helpful in evaluating the potential. for land savings to the developer due to
waived onsite retention requirements. In addition, the analysis will estimate the size/cost for a
modified flood control channel and/or basin based on waiving onsite retention requirements to
upstream developers and compare that with an estimate of the size/cost for a flood'control'
channel and/or basin based on enforcement of onsite retention requirements.

The information gained from the results of the above analysis will be used to determine the
feasibility of the FCDMC gaining project partners from the development community by relaxing
or waiving onsite retenti9n requirements for development within the ADMP Update project area..

2.0 Analysis

The analysis consisted of following tasks, which are generally de~cribed by the scope of work.
These tasks are summarized below:

e\

•

•

Data Collection - All available _information. regarding natural· area open space
(NAOS) and onsite retention requirements specific to the relevant cities within the
L303 ADMP Update project area (Surprise, EI Mirage, Goodyear, Buckeye,
Avondale, Litchfield Park as well as Unincorporated Maricopa County) was
collected. Most of this information was -found within sub division and zoning
ordinances, however, some of it was gained verbally when individual documents did
not specifically address topics. Table 2.1 shows the results of this task.
Selection of a 'Typical' Watershed- Two initial locations within the approximately
220 square mile L303 ADMP Update watershed area' were identified as 'typical' by
DRS. One of these areas was then selected for detailed study. The two initial areas
identified were characterized by contributing watersheds-oLat least 4 square miles
and had a difference in peak flow rates of at least 25% between existing and future
hydrologic conditions. Further, the areas selected were c1<?se to 100% developed in
the future condition. Table 2.2 on the following page contains the list of
concentration points along the proposed FCDMCflood control system under the
L303 ADMP Update project. At each concentration point, the peak discharge for

NAOS FIRST FLUSH & RETENTION WAIVER
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•
Table 2.1

Check Onsite Retention, First Flush and NAOS
Requirements for Development

"Typical" adjacent road area: 5% of sub basin area

10#1 10#2 10#1 10#1 10#2 10 #2 10#1 10#2
(!RM4) (!LP2) (!RM4) (!RM~) (!LP2) (!LP2) (!RM4) (!LP2)

City NAOS Min. Open Space Sec9ndary Req. Onsite Retention Req. Dev. Dev. 1First Flush 2First Flush 1First Flush 2First Flush NAOS NAOS
Area Area Volume Footprint Volume Footprint Footprint Footprint

~ev ~cv (ac-ft) (ac) (ac-ft) (ac) ANAOS ANAOS

Avondale 5% 5000 sauare ft. 2 acres/100 homes 100/2 year/hr. **** **** **** **** **** **** **** ****

. ...

Buckeye ** N/A N/A 100/2 year/hr. **** **** **** **** **** **..* **** **~*

EI Miraqe 7% N/A N/A 100/2 year/hr. **** **** **** **** **** **** . **** ****

Goodyear * N/A ., , N/A 100/6 year/hr. *.*. **** **** **** . **** **** **** ****

Litchfield Park Varies N/A N/A 100/2 year/hr. **** **** **..* **** **** **** **** ****

Surprise 7% N/A N/A 100/2 year/hr. 5568AC 8192AC 232 79 341 116 370AC 545AC

Maricopa *** *** *** 100/2 year/hr. **** ***It **** **** **** ***. **** ****

• *Avg. Lot Size
5,000-7,000 sq. ft.
7,001-10,001 sq. ft.
10,001-15,001 sq. ft.

15,001 -+- sq. ft.

** Area
Residential
Commercial

Industrial

NAOS
15%
12%
10%

no minimum

NAOS
15%
10%
5%

•

. *** No definitive information was found regarding required open spaces in developments. The following documents were consulted, "Article I for the Unincorporated Area of Maricopa County, Arizona", "Eye to the Future 2020
Update Opon Space - Draft", "Report to the Planning and Zoning Commision". These documents were obtained from the Planning anq Developments Web Site for Maricopa County.

**** Not applicable to this city or jurisdiction. These calculations were only performed for the two 'Typical Watersheds', 10#1 and 10#2 respectively which lie within the City of Surprise.

. J.

Naos Standards.xis

1. Must retain V =CPA, where C =1, P =0.5 in, A =Total Area.
2. AS.5ume 3' depth, l' free board and 4:1 side slopes for first flush basin.

7/1/2002
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Table 2.2

Loop 303 ADMP Update

Existing and Future Discharge Comparison

Level III Preferred Alternative

Concentration Pt. Existing (Cfs) Future (cfs) Comments

!ADOTD 694 370
Due to future onsite retention on the 46.4 sm area, discharge

was reduced by 47%

!BC1 313 . 314
Upstream area (0.3 sm) will remain relatively undeveloped in

the future

!BC2 2830 2866
Upstream area (4~9) will remain relatively undeveloped in the

future

!BC3 6489 6216
Due to future onsite retention on the 10.9 sm area, discharge

was reduced by 4% '

!BC4 6735 6363
Due to future onsite retention on the 12.3 sm area, discharge

was reduced by 6%

!BCS 6671 6314
Due to future onsite retention on the 12.7 sm area, discharge.

was reduced by 5%

!BD1N 2103
Sub baSin 201 and 223 may develop further in the future

2296 without providing onsite retention· (45% of total contributing.
watershed area) • LAFB.

!BD1S 3530 2674
Due to future onsite retention on the 44.6 sm area, discharge

was reduced by 24%

!BD2N 2979
Sub basin 201 and 223 may develop further in the future

3109 without providing onsite retention· (4% of total contributing
watershed area) • LAFB.

!BD2S 3553 2689
Due to future onsite retention on the 46.4 sm area, discharge

was reduced by 24%

!BD3N 3284 2961
Due to future onsite retention on the 42.5 sm area, discharge

was reduced by 100/0

!BD3S 2166 1789
Due to future onsite retention on the 47.2 sm area, discharge

was reduced by. 17%

!BD4N 3226 2812
Due to future onsite retention on the 43.7 sm area, discharge

was reduced by 13%

!BD4S 2393 2027
Due to future onsite retention on the 48.0 sm area, discharge

was reduced by 15%

!BDSS 2407 2288
Due to future onsite retention on the 49.4 sm area, discharge

, was reduced by 5%

!BD6S 2412 2308
Due to future onsite retention on the 49.8 sm area, discharge

was reduced by 4%

!CM1 485 307
Due to future onsite retention on the 30.1 sm area, discharge

was reduced by 37%

!CM2 775 594
Due to future onsite retention on the 31.5 sm area, discharge

was reduced by 23%

!CM3 920 729
Due to future onsite retention on the 31.9 sm area, discharge

was reduced by 21%

!CM4 1096 1318
future development may not include onsite retention for sub

basins 211, 221 A, 222, and 213 (LAFB)

!JR1 953
, ,Due to future onsite retention On the 0.9 sm area, discharge

916
was reduced by 4%

!JR2 884. 758
Due to future onsite retention on the 1.8sm area, discharge

was reduced by 14%

!JR3 981 626
Due to future onsite retention on the 2.3 sm area, discharge

was reduced by 36%

!JR4 1302 672
Due to future onsite retention on the 3.0 sm area, discharge

was reduced by 48%

!JR5 1736 . 915
Due to future onsite retention on the 7.7 sm area, discharge

was reduced by 47%

existing vs future.xis 711i2oo2
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Table 2.2

Loop 303 ADMP Update

Existing and Future Discharge Comparison

Level III Preferred Alternative

Concentration Pt. Existing (cfs) Future (cfs) Comments

Sub basin 139 exists with less retention than required for
!LE1 683 815 existing development, also, sub basin 140 exists with no

retention and 8% RTIMP

Sub basin 139 exists with less retention than required for
!LE2 808 1007 l existing development, also, sub basin 140 exists with no

retention and 8% RTIMP

Sub basin 139 exists with less retention than required for
existing development,also, sub basin 140 exists with no

, !LE3 1386 1384 retention and 8% RTIMP· effect this far,downstream is
minimized by more contributing area providing futureonsite

retention in model

- ILE4 1356 1387
sub basin 172, some existing development without onsite

retention

!LE5 855 839
Due to future onsite retention on the 2.1 sm area, discharge

was reduced by 2%

ILP1 1297 742
Due to future onsite retention on the 8.7 sm area, discharge

was reduced by 43%

!LP10 673 280
Due to future onsite retention on the 5.0 sm area, discharge

was reduced by 58%

ILP11 948 563
Due to future onsite retention on the 6.0sm area, discharge

was reduced by 41 %

ILP12 1566 787
Due to future onsite retention on the 10.5 sm area, discharge

was reduced by 50%

JLP13 695 386
Due to future onsite retention on the 11.1 sm area, discharge

was reduced by 44% .

ILP14 695 413
Due to future onsite retention on the 11.8 sm area, discharge

was reduced by 41 %

ILP15 844 469
Due to future onsite retention on the 17.3 sm area, discharge

-, was reduced by 44%

ILP16 871 467
Due to future onsite retention on the 17.5 sm area, discharge

was reduced by 46%

ILP17 598 422
Due to.future onsite retention on the 18.3 sm area, discharge

was reduced' by 29%

ILP2 2430 1163
Due to future onsite retention on the 11.2 sm area, discharge

was reduced by 52%

ILP3 2235 795
Due to future onsite retention on the 14;2 sm area, discharge

was reduced by 64%

ILP4 2607 941
Due to future onsite retention on the 15.3 sm area, discharge

was reduced by 64%

ILP5 2600 922
Due to future onsite retention on the 15.8 sm area, discharge

was reduced by 65%

!LP6 437 350
Due to future onsite retention on the 23.6sm area, discharge

was reduced by 20%,

ILP7 IT6 586
Due to future onsite retention on the 25.6 sm area, discharge

was reduced by 24%

ILP8 1366 952
Due to future onsite retention on the 28.6 sm area, discharge

was reduced by 30%
- Due to future onsite retention on the 3.0 sm area, di~charge

!LP9 625 252
was reduced by 60%

INR1 256 233
Due to future onsite retention on the 0.2 sm area, discharge

was reduced by 9%

existing vs future.xls 7/1/2002
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Table 2.2

Loop 303 ADMP Update

Existing and Future Discharge Comparison

Level III Preferred Alternative

Concentra~ionPt. Existing (cfs) Future (cfs) Comments

!NR2 1313 701
Due to future onsite retention on the 2.12 sm area, discharge

was reduced by 47%

!NR3 2281 1184
Due to future onsite retention on the 5.3 sm area, discharge

was reduced by 48%

!NR4 2382 1209
Due to future onsite retention on the 5.8 sm area, discharge

was reduced by 49%

!NR5 908 272
Due to future onsite retention on the 21.6 sm area, discharge

was reduced by 70%

!NR6 906 457
Due to future onsite retention on the 22.5 sm area, discharge

was reduced by 50%

!R11 338 201
Due to future onsite retention on the 0.3 sm area, discharge

was reduced by 41 %

!R12 473 173
Due to future onsite retention on theO.4 sm area, discharge

was reduced by 63%

!R13 1451 1146
Due to future onsite retention on the 8.1 sm area, discharge

was reduced by 21 % .

!R14 1462 1076
Due to future onsite retention on the 8.2 sm area, discharge

was reduced by26%

!R15 1741 1137
Due to future onsite retention on the 9.3 sm area, discharge

was reduced by 35%

!R16 1947 1220
Due to future onsite retention on the 10.3 sm area, discharge

was reduced by 37%

!RM1 874 870
some existing upstream development provides existing onsite

.:

. retention

!RM2 1008 951
Due to future onsite retention on the 10.0 sm area, discharge

, was reduced by 6%

IRM3 1397 934
Due to future onsite retention on the 11.4 sm area, discharge

was reduced by 33%

!FlM4 1690 881
Due to future onsite retention on the 15.7 sm area, discharge

was reduced by 48%

IRM5 870 649
Due to future onsite retention on the 18.2 sm area, discharge

was reduced by 25%

!RM6 1010 772
Due to future onsite retention on the 30.4 sm area, discharge

was reduced by 24%

IRR1 425 256
Due to future onsite retention on. the 6.1 sm area, discharge

was reduced by 40%

!RR2 491 229
Due to future onsite retention on the 21.9 sm area, discharge

was reduced by 53%

!RR3 782 316
Due to future onsite retention on the 8.6 sm area, discharge

was reduced by 60%

!RR4 929 496
Due to future onsite retention on the 11.1 sm area, discharge

was reduced by 47%

IRR5 1016 479
~ue to future onsite retention on the 25.8 sm area, discharge

was reduced by 53%

!RR6 1778 854.
Due to future onsite retention on the 11.7 8m area,.discharge

was reduced by 52%

!RR7 1814 867
Due t6 future onsite retention on the 13.0 sm area, discharge

was reduced by 52%

!RR8 1526 936
Due to future onsite retention on the 21.4 sm area, discharge

was reduced by 39%

!TC1 1407 1247
Due to future onsite retention on the 2.9 sm area, discharge

was reduced by 11%

existing vs future.xls '7/1/2002
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Table 2.2

Loop 303 ADMP Update

Existing and Future Discharge Comparison

Level III Preferred Alternative

Concentra~lonPt. Existing (cfs) Future (cfs) Comments

!TC2 2069 1457
Due to future onsite retention on the 13.3 sm area, discharge

was reduced by 30% .

!TC3 1932 1331
Due to future onsite retention on the 13.7 sm area,.discharge

was reduced by 31 %

!TC4 1944 1337
Due to future onsite retention on the 14.2 sm area, discharge

was reduced by 31 %

!TC5 1945 1342
Due to future onsite retention on the 14.9 sm area, diScharge

was reduced by 31 %

!TC6 1953 1343
Due to future onsite retention on the 15.1 sm area, discharge

was reduced by 31 %

!TC7 2569 1691
Due to future onsite retention on the 29.8 sm area, discharge

w~s reduced by 34%

!TC8 2793 1730
Due to future onsiteretention on the 30.5 sm area, discharge

was reduced by 38%

!TC9 2793 1706
Due to future onsite retention on the 30.7 sm area, discharge

was reduced by 39%

existing vs future.xls 7/1/2002
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both the existing and future condition hydrology models are shown. This information
was used in the completion of this task (see Figure 2.1 in the appendix).
.Preparation of a hand drawn schematics - These schematics were drawn to illustrate
the location and contributing area associated with the two 'typical' watersheds
selected in the preceding task (see Figure(s) 2.2A and 2.2B in the appendix). The

. selected areas drain to concentration points 'LP2' and 'RM4' respectively.
Selection of a 'Typical' Watershed - DRS met with the FCDMC for concurrence
with the initial identification of two· 'typical' watersheds. FCDMC agreed with the
initial choices for the 'typical' watersheds made by DRS. At the meeting DRS and
FCDMC agreed to proceed with the analysis using the area draining to 'LP2~ as the
'typical'watershed. .
Selection of an individual sub basin - Within this identified 'typical' watershed area,
Sub Basin 119 was selected for the detailed analysis. Th~ sub basin was selected
based on the following characteristics:
o This sub basin is not influenced by offsite drainage.
q This sub basin is currently undeveloped but will be approximately 100%

developed in the future.
o The sub basin is located approximately 1.5 miles from the proposed FCDMC

Loop 303 channel and approximately. 3.5 miles from the proposed FCDMC
Cactus detention basin. These distances are long enough to show the potential
costs to the developer in conveying their discharges to the FCDMC channel while
close enough to have a real impact to the FCDMC facilities.

Determination of First Flush and NAOS - These requirements were determined for
Sub Basin 119 based on its location within the City of Surprise and the applicable
requirements (see Table 2.3).. The required NAOS for a development is based on
taking 7% of the gross development area. Per the City of Surprise Municipal Code
Title 16 Subdivision manuaL This includes all interior roadways associated with the
developed area per conversations with city staff, (LaTonya Finch, Project Expeditor).
Additionally, NAOS can be used for onsite retention areas per the City of Surprise
Preliminary Plat Process Guide, page 2 of 5 item #4. The use of NAOS with onsite
retention was verified with City of Surprise staff, (LaTonya Fincha, Project
Expeditor). Requirements for first flush were estimated using a Y2 inch of runoff over
the entire area as a basis for a volume estimate. The first flush basin was assumed to
be 3 feet deep with 4: 1 side slopes and a foot of freeboard. The basin was allowed to
be coincident with NAOS as well as the onsite retention requirements.
Development of Two Hydrologic Models - Two hydrologic models were prepared as
part ofthe analysis.
o The first model assumes that Sub Basin 119 is fully developed and provides

onsite retention per the City of Surprise requirements. The model is referred to as
'developed with retention' (DWR). The onsite retention requirement was based
on 100% of the total volume estimated to runoff the developed SubBasin 119.
This runoff volume was estimated using HEC-1 to model a 1DO-year, 2-hour
storm event. The model was run assuming an increased impervious condition due
to development within Sub Basin 119. A volume divert was then included for
Sub Basin 119 with the 100-year, 24-hour HEC-1 model and run. A footprint

NAOS FIRST FLUSH & RETENTION WAIVER
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•
Basin Perimeter Access/Landscaping

10ft *Landscape/access easement on 3 sides
15 ft *Vehicle access on 1 side

.Table 2.3

NAOS vs. First Flush
and On-Site Retention

Requirements for Development

Sub Basin 119

Sub Sub Sub Sub Sub Sub Sub Total
Basin 119 Basin 119 Basin 119 Basin 119 Basin 119 B~lsin 119 Basin Footprint

City NAOS Min. Open Space Secondary Req. Onsite Retention Req. 1First Flush 2First Flush Dev. NAOS Onsite Retention Access Sub Basin
Volume Footprint Area Footprint Retention Footprint Easement 119
(ae-ft) (ae) ~ev ANAOS (ae-ft) (ae) (ae) (ae)

Surprise 7% N/A N/A 100/2 year/hr. 23 8 550AC 37AC 82 28.3 1.4 29.7
(598 sf) (1263 sf) (1110 sf)

"Typical" adjacent road area: 5% of sub basin area

Ie
*Avg. Lot Size

5,000-7,000 sq. ft.
7,001-10,001 sq. ft.
10,001-15,001 sq. ft.

15,001+ sq. ft.

** Area .
Residential
Commercial

Industrial

NAOS
15%
12%
10%

no minimum

NAOS
15%
10%
5%

Total Land Required to Handle First Flush and Retention: 30AC
(1140' by 1135')

• ';

1. Must retain V = CPA, where C = 1, P = 0.5 in, A = Total Area.
2. Assume 3' depth', l' FB ~d 4:1 side slopes for first flush basin.

Naos Standards.xls 7/1/2002



The results of the analysis were used to generate a cost estimate for the following:

•

•
3.0

area for the onsite retention basin was based on the City of Surprise requirements
of 4: 1 side slopes, 3-foot ponding depth, 1 foot of freeboard and the retention of
100% of the 100-year, 2-hour runoff volume for the development (see Table 2.3).
Using the discharges resulting from this model, the proposed FCDMC channel &
basin along Loop 303 from Greenway Road to Cactus was sized. Note that the
footprint area for the onsite retention basin required by the developer for sub
basin 119 was based on 100% of the runoff volume generated by the 100-year, 2­
hour storm while the volume calculated for storage in the proposed regional basin
located at Cactus and Loop 303 was based on 80% efficiency of the onsite
retention provided within sub basin 119 by development.

o The second model assumes that Sub Basin 119 is fully developed and has been
given a. waiver for onsite retention requirements. This model is referred to as
'developed with no retention' (DNR). The resultant discharges were used to size
a channel along Greenwayfrom Sub Basin 119 east to the Loop 303 channel &
basin from Greenway to Cactus. The Loop 303 channel & basin from Greenway
Road south to the proposed basin at Cactus were re-sized based on the increased
flow due to the waived onsite retention on Sub Basin 119 - other than the first
flush.

Results

• Sub Basin 119 Developed with Onsite Retention (DWR)
o The cost to FCDMC associated with the construction of the proposed channel

along Loop 303 from Greenway Road south to Cactus Road
o The cost to FCDMC associated with the proposed detention basin at Loop 303

and Cactus Road .
• Sub Basin 119 Developed with No Onsite Retention (DNR)

o The cost to the developer for the channel along Greenway Road to convey
discharge from SubBasin 119 east to the Loop 303 channel & basin system

o The cost to FCDMCassociated with the construction of the proposed channel
along Loop 303 from Greenway Road south to Cactus Road

o The cost to FCDMC associated with the proposed detention basin at Loop 303
- and Cactus Road

The quantities were calculated using the following set of simplifying assumptions:

•
•

•

•

Channel excavation was based on an average end area method where the area of the
channel section (induding required freeboard) was assumed to be in cut - no fill.
Basin excavation was based on the total volume provided including freeboard. The
entire basin was assumed to be in cut - no fill.
The landscape costs estimated under the pre-value engineering (VE) Level III
Preferred Alternative were extremely high. As a result, only hydro-seed quantities
have been included within this estimate. Any landscape added beyond this base

NAOS FIRST FLUSH & RETENTION WAIVER
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The unit costs used for the preferred alternative analysis under the Level III portion of the Loop
303 AMDP Update project were used with this analysis for consistency. Table 3.1 shows a
summary of the total estimated cost required to construct the channel along Greenway and the
Loop 303 channel & basin to Cactus Road for the DNR scenario. Table 3.2 shows the estimated
cost to the developer to construct a channel along Greenway Road to convey storm water runoff
from Sub Basin 119 to the proposed Loop 303 channel & basin system for the DNR scenario.
Table 3.3 shows the estimated cost to the FCDMC to construct the portion of the proposed Loop
303 ADMP Update channel & basin from Greenway Road to Cactus Road for the DNR scenario.
Finally, Table 3.4 shows the estimated cost to the FCDMC to construct the portion of the
proposed Loop 303 ADMP Update channel & basin from Greenway Road to Cactus Road for the
DWR scenario. A cost for the channel along Greenway Road for the DWR scenario was not
estimated. It was assumed that the system to convey runoff greater than the regional retention is
a sunk cost to the developer.

•

•

•

•

'.
•

•

treatment is considered non-essential to the basic function of the facility and not
necessarily a required cost.
Culvert quantities were based on the 72" RCP used with the Level III portion of the
Loop 303 ADMP Update project. The Dodson Hydrocalc Hydraulics program for
estimating culvert capacity was used with the design discharges to determine the

, appropriate number of culvert barrels required at each major roadway crossing. The
Dodson program is based on the FHWA nomographs.
o The number of barrels required at each crossing was used to determine the

quantity of steel and concrete required in the inlet and outlet headwalls at each
structure. These quantities were computed using the ADOT B-Standards.

Drop structure quantities for grouted rip-rap were based on the average jump length
and height computed for all of the drop structures evaluated for the preferred
alternative analyzed during the pre-VB Loop 303 ADMP Update project.
The right of way estimates were based on the computed channel top widths and reach
lengths as well as the basin footprint area required at Cactus Road. The estimates
include area for future access/maintenance roads adjacent to the proposed facilities.
The hydro seed quantity was assumed equal to the right of way quantity computed
above.
Fill quantity was assumed to be negligible.

•

None of the cost estimates includes a contingency since the costs are relative and forcomparison
purposes only. '

In addition to the cost estimate, the analysis showed that the developer of Sub Basin 119 would
save approximately 1acre ofland as a result of waived onsiteretention requirements (see Table
3.5). This number is fairly low since the NAOS area can be used for onsIte retention and is
approximately equal to the area required for onsite retention.

The increased cost of construction for the portion of the proposed Loop 303 channel & basin
froin Greenway Road to Cactus Road is approximately $1 Million. Therefore a factor calculated

NAOS FIRST FLUSH & RETENTION WAIVER
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• Table~.
Loop 303 ADMP Update Proposed Channel Quantities

Sub Basin 119 Developed Without Retention Onsite

•
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Greenway Channel and
Loop 303 Channel Channel Excavation C.Y. $3.25 224,890 $730,893

Detention Basin Excavation C.Y. $5.00 585,640 $2,928,200
Drop Structures - Grouted Rip-Rap C.Y. $130.00 7 $910
ROW ACRE $40,000.00 107 $4,290,543·
Hydroseed & Topsoil ACRE $2,500.00 107 $268,159

9 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $447,610.10 2 $895,220
14 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $693,057.60 1 . $693,058
19 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $938,505.10 1 $938.505
8 Barrel 110' Long, 72" DIAM. RCP Culvert EA. $342,520.60 1 $342,521

~= $11,088,008

NAOS-Cost-DNR-062402.xls
7/1/2002



• Table~.
Loop 303 ADMP Update Proposed Channel Quantities

Sub Basin 119 Developed Without Retention Onsite

•
CHANNEL NAME

Greenway Channel

ITEM DESCRIPTION
Channel Excavation
Detention Basin Excavation
Drop Structures - Grouted Rip-Rap
ROW
Hydroseed & Topsoil

9 Barrel 130' Long, 72" DIAM. RCP Culvert
,14 Barrel 130' Long, 72" DIAM. RCP Culvert
19 Barrel 130' Long, 72" DIAM. RCP Culvert
8 Barrel 110' Long, 72" DIAM. RCP Culvert

UNIT
C.Y.
C.Y.
C.Y.

ACRE
ACRE

EA.
EA.
EA.
EA.

UNIT COST
$3.25
$5.00

$130.00
$40,000.00
$2,500.00

$447,610.10
$693,057.60
$938,505.10
$342,520.60

QUANTITY
79,386

o
4

32
32
2
o
o
1

1:=

COST
$258,006

$0
$520

$1,297,602
$81,100

$895,220
$0
$0

$342,521

$2,874,969

1. Represents an average cost from the Level III Pre-VE alternative analysis.
NAOS-Cost-DNR-062402.xls

711/2002



• Table.

Loop 303 ADMP Update Proposed Channel Quantities

Sub Basin 119 Developed Without Retention Onsile

•
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

L303 Channel Channel Excavation C.Y. $3.25 145,504 $472,887
Detention Basin Excavation C.Y. $5.00 585,640 $2,928,200
Drop Structures - Grouted Rip-Rap C.Y. $130.00 3 $390
ROW ACRE $40,000.00 75 $2,992,941
Hydroseed & Topsoil ACRE $2,500.00 75 $187,059

9 Barrel 130' Long, 72" DIAM, RCP Culvert EA. $447,610.10 0 $0
14 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $693,057.60 1 $693,058
19 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $938,505.10 1 $938,505
8 Barrel 110' Long, 72" DIAM. RCP Culvert EA. $342,520.60 0 $0

1:= $8,213,040

1. Represents an average cost from the Level III Pre-VE alternative analysis.
NAOS-Cost-DNR-062402.xls

7/112002
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CHANNEL NAME

L303 Channel

Table.

Loop 303 ADMP Update Proposed Channel Quantities

Sub Basin 119 Developed With Retention
ITEM DESCRIPTION UNIT UNIT COST

Channel Excavation C.Y. $3.25
Detention Basin Excavation C.Y. $5.00
Drop Structures - Grouted Rip-Rap C.Y. $130.00
ROW ACRE $40,000.00
Hydroseed &Topsoil ACRE $2,500.00

13 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $643,968.10
26 Barrel 130' Long, 72" DIAM. RCP Culvert EA. $1,282,131.60

QUANTITY

115,811
492,067

3
68
68
1
1

1;=

•
COST

$376,385
$2,460,333

. $390
$2,723,358
$170,210
$643,968

$1,282,132

$7,656,776

1. Represents an qverage cost from the Level III Pre-VE alternative analysis.
NAOS-Cost-DWR-062402.xls

7/1/2002



• Table.

Change in Available
Area for Home

Construction for Sub Basin 119

Onsite 2Total

First Flush NAOS Retention Footprint 3/1

lScenario (Ae) (AC) (AC) (AC) (AC)

DNR 8.2 36.6 0.0 36.6
DWR 8.2 36.6 29.7 36.6 0.0

•

1. Scenario 'DNR' is for developed Sub Basin 119 with no onsite retention.Scenraio 'DWR' is for
the developed Sub Basin 119 with onsit.e retention.

2. This is the total area that the developer must set aside for retention. first flush and NAGS.
3. This is the amount of additional land that the developer may use for home building due to the

waiver of onsite retention requirements.



•

•

•

as the incremental cost for flood control per acre of increased developable land is approximately
$1 Million per acre.

4.0 Conclusions

The example sub division (sub basin 119) land savings were zero since the Natural Area Open
Space would be designed to accommodate the area of volume requirement for post development
retention. Therefore; there are no real land savings to the developer and hence no real benefit in
terms of land savings due to waived retention requirements.

This conclusion is contingent upon circumstances in which a development may be required to
use portions of the developable area for NAOS requirements for other than storm water/flood
control. For example, non-storm water NAOS areas may be restricted at specific locations
within the development based on slopes, native vegetation, and safety throughout the
development. In this case, some or all of these locations may not be applicable for retention.
This could occur when either the strip areas cannot accommodate required basin geometry and/or
when the areas are located upstream rather than at the downstream portion of the development.
Under these assumptions, the developer may only be able to provide some of their onsite
retention requirement as coincident with NAOS requirements. No such regulations were noted
within the documentation provided to DRS from the City of Surprise or during phone'

, conversations with the City of Surprise staff (LaTonya Finch, Project Expeditor).

Even if an assumption were made that up to 20% of the total retention requirement (about 5.96
acres) could not physically be met within the designated NAOS areas, the benefit to the
developer for waived onsite retention requirements would likely be inadequate when weighed
against the approximately $2.9 Million construction cost to build a conveyance channel from Sub
Basin 119 to the Loop 303 channel & basin system. It is important to remember that although
the City of Surprise does not seem to impose the restrictions on NAOS areas mentioned above
that would make a portion of it infeasible as coincident with onsiteretention requirements, other
jurisdictions may. The way in which NAOS is designated varies greatly from jurisdiction to
jurisdiction and may even be subjective based on the location of the development within the
jurisdiction itself. The above analysis is a very simplistic one and mayor may not yield the same
result within another jurisdiction.

The benefit to the FCDMC can only be realized if funds contributed by the developer were to
exceed the additional cost to the FCDMC for the required increase in size to the proposed flood
control facilities. The additional cost to the FCDMC for waiving onsite retention requirements is
approximately $560,000 for enlarged channels and basins. This means that the total increase in '
the overall cost for the project due to waiving onsite retention. requirements on sub basin 119 is
about 7.3%. FCDMC will be required to get at le.ast this amount plus some additional funds
from the developer(s) to make such and arrangement feasible.

Due to the relatively high cost to the developer of constructing a conveyance channel from sub
basin 119 to the proposed Loop 303 ADMP Update channel, and the very likely fact that there
would be little or no increase in developable land due to waived onsite retention requirements,
developer participation is not likely.

NAOS FIRST FLUSH & RETENTION WAIVER

ANALYSIS RESULTS

Loop 303 CORRIDORIWHITE TANKS
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COMPOSITE CHANNEL ANALYSISRESUL TS

.1.0 Introduction

As a result of a Value Engineering (VE) conducted in February of 2002 for the Loop 303
CorridorlWhite Tanks· Area Drainage Master Plan Update, an alternative flood control option was
recommended for further consideration. The VB team recommended that a composite channel
consisting of an underground box stru~ture and a surface channel be considered along the SR303
L. Such a channel could have the dual benefit of reducing the surface channel top width and right
ofway while conveying more runoff volume south. This would result in smaller detention basins
along the SR303 L and might allow the basin proposed at Northern and Reems to be reduced in
size.

If the proposed surface channel and detention basins could be significantly reduced in size, there
is a potential for significant cost savings to the recommended preferred, alternative. At the request
of the Flood Control District of Maricopa County (FCDMC) DRS has completed an analysis of
the alternative as well as two others. As part of the analysis, DRS considered the physical and
economic impacts to the project of implementing the composite channel alternative recommended
by theVE team. See Figure 1.1 for a plan view of the proposed composite channel alignment
within theLoop 303 ADMP Update Project area.

,
2.0 Analysis

Although the VE team recomniended an underground box be used to convey flow, there was
some ambiguity with regard to the actual box size.. Although the box was recommended to
convey the 50-year discharge for the segment of the SR303 L channel north of and including
Camelback Road, the recommendation for the segment south of' Camelback Road was less
specific and referred to the box as a 'low flow' struc.ture. Given this lack of specificity, DRS
evaluated both a 50-year box and a 'constant capacity' box (1,500 cfs). The 1,500 cfs box would
constitute a relatively low-flow structure while the 50-year box was a much higher flow
alternative. Finaliy, at the request of the FCDMC, a 'low flow' concrete channel was also
analyzed as an alternative to the 'low flow' (1,500 cfs) box. See Figure 2.1 for the typical

, composite channel cross-sections.

The analysis consisted of several steps which are summarized in the following section.

2.1 Hydrology

In order to size the box structure for the 50-year storm event, a new hydrology model had to be
created to approximate the 50-year storm event. Using the 100-year, 24-hour preferred

. alternative hydrology model as a starting point, the rainfall depth associated with the 50-year
storm ev.ent in the project area was determined and entered into the HEC-l model. Since the box
structure would be designed to intercept and convey the discharge generated by the .50-year
storm event, the off-line detention basins associated with the 100-year storm event would not
operate until the 50-year storm event was exceeded. Therefore, the off line basins were

COMPOSITE CHANNEL ANALYSIS 1 '
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• temporarily disabled in the model and the resultant discharges were used to size, the box
structure. As a simplification to the modeling process, no storage routing was considered or
modeled along the box culvert which eliminated the need tooptimize/iterate the discharges by
continually running the model, generating discharges, sizing the box and updated model routes to
reflect the most recent run. This was beyond the scope of the analysis.

The next step was to modify the 100-year hydrologic model to refle'ct the' operation of the 50­
year box. Flow diverts in the amount equal to the 50-year peaks (estimated above) were inserted
at the concentration points along the proposed channel alignment to simulate the amount of

,discharge conveyed by the box at each location. Since any flow in excess of the 50-year
discharge at any given location must by conveyed by a surface channel and attenuated by
detention basins, the next step was to begin at the upstream end of· the channel and size each
proposed offsite basin one at a time. ' Since the combined outflow from an offline basin is used
as the basis for determining the discharge downstream in combination with runoff from
additional contributing area, the channel reach downstream of aproposed basin location cannot
be sized until the basin upstream hasbeen sized.

As each successive basin was sized, the model was run. The'resulting discharges were then used·
as a basis for sizing the next downstream channel reach. The same approach was used· for the
1,500 cfs capacity box alternative with the exception being the diverts to the box at the.
concentration points in the lOa-year hydrology model were based on a tQtalbox capacity of

• 1,500 cfs at any given location.

In order to properly model the cumulative nature of flow from ups~eam to downstream, the
diverts to a box at concentration point #1 were retrieved and combined with all of the additional
overland flow at the next downstream concentration point #2. Once all,of the flow has been
combined, a divert is then entered to simulate a divert back to the box. This procedure provides
an approximate "accounting" of the storm water runoff as it is conveyed from upstream to
downstream. For example, in the case of the 1,500 cfs capacity box alternative, of the total flow
at upstream concentration point#l t 1,500 cfs was diverted to the proposed box..Then, at the
next downstream concentration point #2, the 1,500 cfs divert was retrieved and added to the
additional area which contributes.to concentration point #2. Now, another divert is placed in the
model to. put 1,500 cfs back into the proposed box culvert. .

2.2 Hydraulic Grade Line Calculations

In order to e~timate the size of the box culvert structure a simple hydraulic grade line analysis
was conducted~ Starting at the downstream end, the hydraulic grade line associated with the box '
was estimated by adding entrance and exit los,ses (computed as a function of the velocity head) to
friction loss estimates through each reach. All head losses were added to the hydraulic grade line
from the preceding reach. A starting water surface elevation was estimated at the downstream

.end as equal to the free water surface elevation into which the proposed box daylights. "

Using this approach, the barrel capacity for a given box size was ·estimated for each reach and
then divided into the design discharge to determine the total number of barrels required. One set
of calculations was checked using the Haestad Methods StormCad software. The hydraulic
grade line calculations did not account for losses at potential access manholes or inlet structures.

COMPOSITE CHANNEL ANALYSIS

Loop 303 CORRIDORIWHITE TANKS
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• The hydraulic grade line was held to the top of box.. No ponding was allowed in the surface
channel for the 50-year discharge. See Table(s) 2.1 and 2.2 for the detailed hydraulic grade line
calculations.

2.3 Channel Sizing

All channel sizing was done using the Manning equation to estimate normal depth. No
backwater or step methods were used with this analysis.

Surface channel sizing was done based on the balance of discharge remaining after diversions to .
the box cUlvert and offline basins respectively. The channel profile was' held as close to the
profile used in the preferred alternative as po~sible due to issues involving relative depths
between channels and off-line basins as well as with day lighting issues downstream. Although
the profiles were modified slightly to allow adequate day lighting of the.proposed box structure
at the downstream locations, it was generally held to the preferred alternative profile elevations.
The bottom width was then adjusted to accommodate the design discharge at each concentration
point along the channel alignment. The following parameters were used in sizing the channel:

'.

•
•
•
•

6: 1 side slopes
Velocity of 6 fls or less
Manning roughness of 0.03 indicating a durable grass channel lining

•

For the low flow concrete channel alternative (1,500 cfs capacity) the following channel
parameters were used: .

• 2:1 side slopes
• Velocity of 12 fls or less
• Manning roughness of 0.02

No freeboard was assumed for the channel sizes since the existing condition hydrology model
was used for estimating the discharges. This is consistent with the methods used in sizing the
preferred alternative and associated channel sizes evaluated by the VE team. Underthe preferred

. alternative, the channels and basins were sized with zero freeboard and then checked with the
future condition hydrology model to ensure proper freeboard once the surrounding watersheds
are developed and have implemented onsite retention as requireci by the individual Cities in the
project area.

3.0 Results

The results of the analysis are briefly described in the following section.

50-YR Box With Surface Channel - The discharge values estimated by the 50-year HEC-1
model were approximately 80% of the 100-year values. The result was a relatively large box
culvert structure that required from 1 - 12' x 10' RCB at the upper most reach of the channel to 7
- 12' x 10'ReB's at the downstream end. This resulted in a decrease in bottom width of

COMPOSITE CHANNEL ANALYSIS
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Table 2.1

50-year Box Culvert

HGL Calculation sheet - (English Units) - Mainline

Elev. Drop from inlet MH to outlet MH: 0 ft
Depth at OS confluence: 10 ft . .Minor Losses

From Fig... I I
DIS Inv U/S Inv (Kb) (Ke) . (Kmh)

Length Elev. Elev. 1Single Hydraulic Velocity Friction .Frict. BendJunct.Trans Ent. MH HGL vs.
Design of pipe Slope of pipe of pipe Box or box box Area Box Radius Velocity Head Slope Loss Loss Loss Loss Loss Loss HGL EGL Grate Grate Top Flow Required

Discharge L S I.E. I.E. Pipe? .span rise A Capacity R V V~/2g • Sf hf hb hj hI he hmh EJev. Elev. EJev. Elev. of Pipe Condition No.
(cfs) (ft) (ft/ft) (ft) (ft) (B/P) (ft) (ft) (ft2) (cfs) (ft) (ft/s) (ft) (fUft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (tt) (ft) - (ft) Barrels

1049.50
!CM4 5,297 3547.00 0.0022 1039.50 1047.30 B 12 x 10 120.00 1192.67 2.73 9.94 . 1.53 0.00198 7.04 0.767 1057.30 1058.84 1057.30 (0.00) 1057.30 Full Flow 5
!CM3 5,264 2702.40 0.00081047.30 1049.47 8 12 x 10 120.00 758.77 2.73 6.32 0.62 0.00080 2.17 1059.47 1060.09 1059.~7· (0.01) 1059.47 Full Flow 7
!CM2 5,146 2566.80 0.0016 1049.47 1053.57 B 12 x 10 120.00 1070.17 2.73 8.92 1.2:3c 0.00160 4.10 1063.57 1064.81 1063.57 (0.00) 1063.57 Full Flow 5
lGM1 4,912 2601.60 0.0045 1053.57 1065.28 B 12 x 10 120.00 1796.4.5 2.73 14.97 3.48 0~00450 11.71 1075.28 1078.76 1075.28 (0.00) 1075.28 Full Flow .3
!LP8 4,798 5518.00 0.0030 1065.28 1082.05 8 12 x 10 120.00 1476.42 2.73 12.30 2.35 0.00304 16.78 1092.06 1094.41 1092.05· (0.01) . 1092.05 Full Flow. 4
!LP7 4,487 5339.30 0.0046 1082.05 11 06~35 B 12 x 10 120.00 1806.42 2.73 15.05 3.52 0.00455 24.30 1116.36 1119.88 (116.35 (0.01) 1116.35 Full Flow 3
!LP6 4,151 5343.00 0.0029 1'106.35 1121.74 8 12 x 10 120.00 1437.09 2.73 11.98 2.23 0.00288 15.39 1131.75 1133.98 1131.74, (0.01) ,1131.74 Full Flow 3
ILP5 3,934 3700.00 0.0063 1121.74 1144.90 8 12 x 10 120.00 2118.49 2.73 17.65 4.84 0.00626 23.16 1154.91 1159.75 1154.90 (0.01) 1154.90 Full Flow 2
ILP4 3,844 .. 5292.40 0.0037 1144.90 1164.48 B 12 x 10 120.00 1628.68 2.73 13.57 2.86 0.00370 19.58 1174.49 1177.35 1174.48 (0.01) 1174.48 Full Flow 3
!LP3 3,468 5250.00 0.0046 1164.48 1188.68 8 12x10 120.00 1817.96 '2.73 15.15 3.56 0.00461 24.20 1198.691202.25 1198.68 (0.01) , 1198.68 Full Flow 2

• !LP2 2,164, 5293.00 0.0046 1188.68 1212.77 8 12 x 10 120.00 1806.44 2.73 ' 15.05 3.52 0.00455 24.09 1222.78 1226.30 1222.77 (0.01). 1222.77 . Full Flow 2
ILP1 1,114 '5236.00 0.0023 1212.77 1224.76 B 12 x 10 120.00 1236.52 2.73 10.30 1.65 0.00213 11.17 0.824 1234.77 1236.42 1234.76 (0.01) 1234.76 Full Flow 1

909.00
ILP16 2,314 6015.00 0.0050 899.00 929.08 8 12 x 10 120.00 1835.49 2.73 15.30 . 3.63 0.00470 28.26 1.816 939.08 942.71 939.08 (0.01) 939.08 Full Flow 2
lLP15 2,276 5298.00 . 0.0050 929.08 955.57 B 12 x 10 120.00 1893.40 2.73 15.78 3.87 0.00500 26.49 965.57 969.44 965.57 (0.01). 965.57 Full Flow 2
lLP14 1,934 5319.00 0.0048 955.57 981.10 B 12 x 10 120.00 1855.10 ··2.73 15.46 3.71 0.00480 25.53 ' 991.10 994.81 991.10 (0.00) 991.10 Full Flow 2
ILP13 1,690 4047.00 0.0061 981.10 1005.78. 8 12 x 10 120.00 2091.20 2.73 17.43 ,4.72 0.b0610 24.68 1015.78 1020.50 1015.78 (0.00) 1015.78 Full Flow 1
ILP12 840 1178.00 0.0033 1005.781009.67 B 12 x 10 120.00 1538.70 2.73 12.82 2.55 0.00330 3.89 1019;67 1022.23 1019.67 (0.00) 1019.67 Full Flow 1
ILP11 840 ,5322.00 0.0047 1009.67 1034.68 B 12 x 10 120.00 1835.60 2.73 15.30 3.~3 0.00470 25.01 1044.68 1048.32 1044.68 (0.00) 1044.68 Full Flow 1
lLP10 526 5791.00 0.0030 1034.68 1052.06 -8 12 x 10 120.00 1466.91 2.73 12.22 2.32 0.00300 17.38 1062.06 1064.38 1062.06 (0.01) 1062.06 ' Full Flow 1
!LP9 465 3387.00 0.0017 1052.06 1057.81 ·B 12 x 10 120.00 1045.50 .2.73 8.71 1.18 0.00152 5.16 0.589 1067.82 1069.00 1067.81 (0.00) 1067.81 Full Flow 1

gravity (g) 32.2 ftls2
Average: 3

Manning's coefficient (n) 0.013 RCB 0.011 PVC
Bend ~oss coefficient (Kb) 0.102 (Eq. pg. 129 • "Modern Sewer Design")·

Entrance loss coefficient (Ke 0.5 (pg 10.35)

Manhole loss coefficient (Kmh) 0.05 (Fig. 10.15)

1. The number ofbarrels was estimated by dividing the total discharge by the single barrel capacity. These sizes have not been optimized since that was beyond the scope of this analysis. Optimization could result in as much as a 20% reduction in the $$/LF.
Note that in the report, when the total cost estimate for the entire underground box was cut in half, the cost was still prohibitively expensive. Only the low flow concrete channel was approximately comparibJe to the preferred alternative but even that was more

2. The exclamation point (!) preceding the concentration point label is used by a spreadsheet macro used to sort raw HEC-1 output data. '..

• -~-



Table 2.2
1,500 cis Box Culvert

• HGL Calculation sheet· (English Units) • Mainline

Elev. Drop from inlet MH to outlet MH: 0 ft
Depth at OS confluence: 10 ·ft Minor Losses

From Fig. I IDesign Using DIS Inv UIS Inv . (Kb) (Ke) (Kmh)
the Largest Length Elev. Elev. 1Single Hydraulic, Velocity Friction Frict. 8endJunct.Trans Ent. MH HGL vs.100-YEAR CONSTANT of pipe Slope of pipe of pipe 80xor box box Area 80x Radius, Velocity Head Slope Loss Loss Loss Loss Loss Loss HGL EGL Grate Grate

Discharge Discharge L S I.E. I.E. Pipe? span rise A Capacity R V V~/2g Sf h, hb hj hI he hmh Elev. Elev. Elev. Elev.
(cfs) . (cfs) (ft) (fVft) (ft) (ft) (8/P) (ft) (ft) ,(ft2) (cfs) (ft) (fVs) (ft) (ftIft) (ft) (ft) (tt) (ft) (tt) . (tt) (it) (tt) (It) (tt)

.1049.50!CM4 6,343 1,500 3547.00 0.0022 1039.50 1047.30 8 12 x 10 120.00 1192.67 2.73 9.94 1.53 0.00198 7.04 . 0.767 1057.30 1058.84 10.,7.30 (0.00)ICM3 6,314 1,500 2702.40 0.0008 1047.30 1049.47 8 12 X 10 120.00 758.n 2.73 6.32 0.62 0.000802.17 1059.47 1060.09 105!!.47 (0.01 )ICM2 6,161 ,1,500 2566.80 0.0016 1049.471053.57 8 12 X 10 120.00 1070.17 2.73 8.92 1.23 0.00160 4.10 1063.57 1064.81 1063.57 (0.00)ICM1, 5,885 1,500 2601.60 0.0045 1053.57 1065.28 8 12 X 10 120.00 1796.45 2.73 14.97 3.48 0.00450 11.71 1075.28 1078.76 10i5~28 (0.00)!LP8 5,744 1,500 5518.00 0.0030 1065.28 1082.05 8 12 X 10 120.00 1476.42 2.73 12.30 2.35 0.00304 16.78 1092.06 1094.41 1092.05 (0.01)ILP7 5,409 1,500 5339.30 0.0046 1082.05 1106.35 8 12 x10 120.00 1806.42 2.73 15.05 3.52 0.00455 24.30 1116.36 1119.88 1116.35 (0.01)ILP6 4,996 1,500 5343.00 0.0029 1106.35 1121.74 8 12 x10 120.00 1437.09 2.73 1L98 2.23 0.00288 15.39 1131.75 1133.98 113t74 (0.01)ILP5 4,723 1,500 3700.00 0.0063 1121.74 1144.90 8 12 X 10 120.00 2118.49 2.73 17.65 4.84 0.00626 23.16 1154.91 1159.75 1154.90 (0.01 )ILP4 4,616 1,500 5292.40 0.0037 1144.90 1164.48 8 12 X 10 120.00 1628.68 2'.73 13.57 2.86 0.00370 19.58 1174.49 11n.35 1174.48 (0.01)ILP3 4,172 1,500 5250.00 0.0046.J 164.48 1188.68 -8 12 X 10 120.00 1817.96 2.73 15.15 3.56 0.00461 24.20 1198.69 1202.25 1198.68 (0.01)!LP2, 2,561 1;500 5293.00 0.0046 1188.681212.n 8 12 X 10 120.00 1806,07 2.73 15.05 3.52 0.00455 24.08 '- 1222.77 1226.29 1222.77 (0.00)ILP1 1,297 1,297 5236.00 0.0023 1212.77 1224.76 8 12 X 10 1'20.00 1236.51 2.73 10.30 1.65 0.00213 11.17 0~824 1234.76 1236.41 1234.76 (0.00)

909.00• ILP16 2,925 1,500 6015.00 0.0050 899.00 929.08. 8 12 X 10 120.00 1835.49 2.73 15.30 3.63 0.00470 28.26 1.816 939.08 942.71 939.08 (0.00)lLP15 , 2,873 1,500 5298.00 0.0050 929.08 955.57 8 12 X 10 120.00 1896.97 2.73 15.81 3.88 0.00502 26.59 '965.67 969.55 '965.57, (0.10)ILP14 2,447 1,500 5319.00 0.0048 955.57 '981.10 8 12 X 10 120.00 1851.47 2:73 15.43 3.70 0.00478 25.43 991.10 994.80 991.10 (0.00)ILP13 2,127 1,500 4047.00, 0.0061, 981.10 1005.78 8 12 X 10 120.00 2091.20 2.73 17.43 4.72 0.00610 24.68 1015.78 1020.50 1015.78 (0.00)ILP10 1,166 1,166 1178.00 0.0033 1005.78 1009.67 8 12 X 10 120.00 1538.75 2.73 12.82 2.55 0.00330 3.89 1019.67 1022.23 1019.67 (0.00)ILP11 999 999 5322.00 0.00471009.67 1034.68 8 10 X 8 80.00 1024.00 2.22 12.80 2.54 0.00432 23.01 1042.68 1045.23 1042.68 (CWO)ILP10 627 627 5791.00 0.0030- 1034:68 1052.06 8 10 X 8 80.00 853.13 2.22 10.66 1.n 0.00300 17.38 1060.06 1061.83 1060.06 (0.01 )
ILP9 558 558 3387.00 O.Oq17 1052.06 1057.81 8 10 X 8 80.00 615.47 2.22 7.69 0.92 0.00156 5.29 0.460 1065.81 1066.73 1065.81 (0.00)

gravity (g 32.2 fVs2

Manning's coefficient (n; 0.013 RC8 0.011 PVC
8end loss coefficient (Kb; 0.162 (Eq. pg. 129 - "Modern Sewer Design")

Entrance loss coefficient (~0.5 (pg 10.35)

Manhole loss coefficient (Kmh 0.05 (Fig. 10.15)

Top of Flow Required
Pipe Condition No.

8arrels

1057.30 Full Flow 2
1059.47 Full Flow 2
1063.57 Full Flow 2
1075.28 Full Flow 1
1092.05 Full Flow '2
1116.35 Full Flow 1
1131.74 Full Flow 2
-1154.90 Full Flow 1
1174.48 Full Flow 1
1198.68 Full Flow 1
1222.n Full Flow 1
1234.76 Full Flow 2

939.08 Full Flow 1
965.57 Full Flow 1
991.10 Full Flow 1
1015,78 Full Flow 1
1019.67 Full Flow 1
1042.68 Full Flow 1
1060.06 Full Flow 1
f065.81 ' Full Flow 1

Average: 2

1. The number of barrels was estimated by diViding the total discharge by the single barrel capacity. These sizes have not been optimized since that was beyond the scope of this analysis. Optimization could result in as much as a 20% reduction in the $$/LF.
Note that in the report, when the total cost estimate for the entire underground box was cut in half, the cost was still prohibitively expensive. Only the low flow concrete channel was approximately comparible to the preferred alternative but even· that was more expensive.

2. The exclamation point (I) preceding the concentration point label is used by a spreadsheet macro used to sort raw HEC-1 output data. .

•
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approximately 60% within the surface channel and an overall decrease in channel top width of
approximately 20%. Since the most of the channel top width is a function of the relatively flat
channel side slopes multiplied by the channel depth based on the proposed profile, the large
reduction in bottom width does not translate to an overall large decrease in channel footprint and
hence required right of way.

The large capacity box was able to convey a significant volume ofdIscharge downstream. The'
adjacent off line basins designed to' operate during storm events in excess of the 50-year storm
event (all discharge from the 50-year storm event and less would be diverted to the box) were
much smaller than those required under the pre VB preferred alternative. In addition, the
detention basin proposed at Buckeye Road along SR303 L was no longer required; However, the
volume of discharge conveyed by the box culvert and previously attenuated by the upstream off '
line detention basins results in a much larger basin at the proposed basin site located downstream
along the SR303 L channel just north of MCS5. This is where the proposed box below the south
portion of the SR303 L channel daylights and combines with the dischargein the surface channel
above. Due to topography flattening and even becoming somewhat adverse through this right
overbank area of the Gila/Salt river(s), the box cannot easily bedaylighted within the river itself.

Similarly, the north portion of the SR303L channel daylights at the confluence of the Camelback
Road, and Bullard Wash channels. ' The Camelback Road channel is actually a part of the SR303
L channel north of 1-10. Again, due to the large amount of volume conveyed within the
underground box that was previously attenuated by upstream detention basins, a new basin is
required at this location to limit the discharge downstream within the Bullard Wash. The
maximum discharge allowed within Bullard Wash is &omewhat limited downstream due to
existing development with channelization based on a specific discharge. Even if the flow were
allowed,to continue downstream within Bullard Wash, a much larger basin would be required to
handle the increase in volume at the metering location just upstream of 1-10. The existing
Bullard Wash channel south ofI-lOrecently completed by the FCDMC has a maximum capacity
based on 3,200 cfs. Further, the reach of the Bullard Wash from 1-10 downstream to the
upstream end of' the recently completed channel is currently under design based on this
maximum discharge. See Table 3.1 and 3.4 for-detailed channel and basin design summaries
corresponding with the 50-year boX: alternative.

, , '

1,SOO-YR Box With Surface Channel- In the case of the 1,500 cfs capacity box, the over-all
effectiveness of the structure in terms of reducing the size of the surface channel was somewhat
limited. ' The reason for this is due to the fact that as you progress downstream from
concentration point to concentration point the lOO-year discharges range from approximately
1,295 cfs at LP1 to 6,343 cfs at CM4 downstream. These are the total cumulative discharges'
predicted along the proposed SR303 L channel neglecting the 'effects of detention/attenuation of
peak discharges. -

, If the box has a maximum capacity of 1,500 cfs at any given location along the channel and there
are 12 concentration points along the channel, it would only take approximat~ly 3 miles, (the
distance between each concentration point is roughly 1 mile), to maXimize the box capacity of
1,500 cfs assuming 500 cfs were conveyed via grate-opening inlets into the box. The alternative

, would be to allow equal inflow increments to the box over all 12 concentration- points or

COMPOSITE CHANNEL ANALYSIS
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Table 3.1

Loop 303 ADMP Update
Proposed Channel Summary

50-Year Box

...

Inculding
Channel Oper~tion &

3Approximate. OS Flow Bottom Side Natural Oesign (Q/A) Maintenance Rd. No. Req'd Approx.

Channel 1concentration Qexist Qcap Invert WSEL Depth Width Slope slope slope V Tw Tw Vertical . Spacing
Name Point (cis) (ft) (ttl (ftl (ft) (H:V) (ttlft) (ttlft) ttls (ft) (ft) Drops ·Bet. Drops

L303 North Channel
ILP1 97 100 1228.6 1230.7 2.1 5 6:1 0.0023 0.0028 2.9 90 90 0

US Cactus Basin ILP2 338 338 1204.0 1207.6 3.6 5 6:1 0.0046 0.0023 3.7 108 108 3
ILP3 497 497 1179.8 1183.8 4.0 5 6:1 0.0046 0.0030 4.5 113 113 2
ILP4 580 580 1161.4 1165.7 4.3 5 6:1 0.0037 . 0.0026 4.4 117 117 1

US Northem Basin !LP5' 617 617 1130.9 1135.3 4.4 5 6:1 .0.0063 0.0027 4.6 118 118 5
ILP6 498 498 1109.5 1113.4 3.9 5 6:1 0.0029 0.0032 4.6 112 112 1
!LP7 366 366 1088.2 1091.5 3.3 . 5 6:1 0.0046 0.0039 4.5 105 105 0

US Camelback Basin ILP8 636 636 1061.5 1065.8 4.3 5 6:1 0.0030 0.0031 4.8 117 117 3
Camelback Channel ICM1 289 289 1054.2 1057.6 3.4 5 6:1 0.0045 '0;0020 3.4 106 . 106 1

ICM2 340 340 1048.9 1052.6 3.7 5 6:1 0.0016 0.0020 3.5 109 109 0
ICM3 359 359 1043.3 1047.1 3.8 5 6:1 0.0008 0.0020· 3.5 11.1 111 0
ICM4 391 391 1035.9 1039.8 3.9 . 5 6:1 '0.0022 0.0020 3.6 112 112 0

.

L303 Channel South
ILP9 558 558 1052.5 1056.7 4.2 5 6:1 0.0017 0.0027 4.4 115 115 0
ILP10 101 543 1037.6 1041.8 4.2 5 6:1 0.0030 0.0026 4.3 115 115 0
ILP11 159 726 1013.3 . 1017.5 4.2 5 6:1 0.0047 0.0046 5.8 115 115 0

US /-10 Basin ILP12 326 647 1009.0 1013.2 4.2 5 6:1 0.0033 0.0036 5.1 115 115 0
'" size based on DILP13,

~
ILP13 0 512 984.2 988.2 4.0 5 (6:1) . 0.0061 0.0032 4.6 113 113 3 th~ balance goes to

box.

US BuckeyeNuma Basin - (not required) ILP14 0 402 958.7 962.3 3.6 5 (6:1) 0.0048 0.0033 4.4 108 108 2
Flow from sub 311, the
balance goes to box

Represents the flow

ILP15 1 450 933.0 936.7 3.7 5 (6:1) 0.0050 0.0034 4.5 109 109 2
from CP331 & 21LP13
combined with the flow
for sub basin 330.

Flow-by from ILP15

US MC85 Basin ILP16 2,158 101 902.0 902.9 0.9 50 (6:1) 0.0050 0.0025 2.1 121 121 4
plus flow from sub
basin 346A, the
balance goes into box

ILP17 1,217 1,217 882.9 886.8 3.9 35 '(6:1) 0.0040 0.0030 5.4 142 142 0

Northern Channel ..
INR1 256 256 1220.4 0.0 2.7 5 6:1 N/A 0.0050 . 4.6 . 108 108 0
INR2 1,313 1,313 1183.6 1187.7 4.1 30 6:1 0.0056 0.0039 6.1 139 139 3
INR3 2,281 2,281 1151.6 1156.7 5.1 45 - 6:1 0.0074 0.0027 6.0 1G6 166 5

US L303 Basin INR4 2,347 2,347 1131.2 1136.1 4.9 50 6:1 0.0061 0.0027 6.0 169 169 • 4
INR5 1,350 1,7,33 1122.0 1127.2 5.2 35 6:1 0.0033 0.0020 5.1 157 157 1

US Reems Basin INR6 1,424 1,756 1096.7 1101.4 4.7 35 6:1 0.0049 0.0031 6.0 151 151 3 "-

Reems Channel
21RM1 874 497 1223.7 1228.2 4.5 7 (3:1) 0.0037 0.0037 5.6 101 101 0
IRM2 1,008 1,382 1210.3 1216.4 6.1 12 4:1 0.0032 0.0032 6.5 133 133 0
IRM3 1,397 1,397 1167.8 1172.0 4.2 30 6:1 0.0062 0.0039 6.2 143 143 4
IRM4 1,690 1,690 1142.9 1147.7 4.8 30 6:1 0.0047 0.0033 6.1 148 148 2

US olive basin IRM5 2,103 2,103 1119.4 1124.6 5.2 35 6:1 0.0045 0.0029 6.2 157 157 2
US Northem Basin IRM6 1,044 1,044 1097.5 1102.7 5.2 5 6:1 0.0041 0.0034 5.6 128, 128 1•

.:

1. The exclamation point (I) preceding the concentration pointJsused to flag a spreadsheet macro that sorts the raw output data from the HEC-1 file.
2. This reach of the Reems Channel exists (Mountain Vista}<and is under capacity. -
3. Channel capacity in terms of normal depth,no backwater computations were performed.

table 3.1.xls
Channel Summary 912012002
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Table 3.4

Loop 303 ADMP Udate
Composite Channel Analysis

Proposed aasin Comparison Summary

Existing Hydrology

Aestnetlc LanClsca e Tract arounCl Basin Perimeter: 30' ,

I I I Preferred 50-year box 1,500 cfs Preferred 50-year box 1,500 cfs Preferred 50-year box 1,500 cfs
Preferred 50-year 1,500 cfs Low Adj. 'Approximate Approximate Approximate Approximate Approximate Approximate Approximate Approximate ' Approximate

Preferred (VE) SO-year l,SOOcfs (no box) (Box) (Box) , NGGround Basin Basin Basin Basin Basin Basin Daylight Daylight Daylight Prop. Prop.
ChanneV no box Box Box Max. Vol. Max. Vol. Max. Vol. ' Elev. on/off Footprint Footprint Footprint Footprint Footprint Footprint Footprint Footprint Footprint Bot. Top
Location Oin Oout Oin Oout Oin Oout Provided Provided, Provided (Approx.) line (no Aesthetics) (no Aesthetics) (no Aesthetics) (WIAesthetics) (WIAesthetics) (W/Aesthetics) (W/Aesthetics) (W/Aesthetics) (W/Aesthetics) Elev. Elev.

10 (ets) (cfs) (cfs) (cfs) (cfs) (cfs) • (ac-ft) (ac-ft) (ac·ft) (ft) (ac) (ac) (ac) (ac) (ac) (ac) (ac) , (ac) , (ac) (ft) (ft)
L303 Channel

SRLP2 (Cactus Road) 1500 78 226 35 671 128 376 7 48 1211.9 off-line 33.0 1.4 7.9 36.4 ,'2.2 " 9.6 39.3 1.7 9.3 1,205.0 1,212.0
SRNRLP (Northern) 4389 1282 1934 1054 2526 951 816 98 220 , 1140.0 off-line 60.9 10.2 21.4 65.5 12.1 24.1 84.5 14.1 29.5 1,128.0 1,140.0

SRRMNR(Northem&Reems) 1494 988 1424 729 1040 802 314 195 165 1109.9 off-line 40.0 25.3 21.6 43.7 28.3 '24.4 . 50.0 31.6 27.0 1,095.0 1,103.5
SRLP8 (Camelback) 1133 178 426 90 1003 294 317 18 156 1071.7 off-line 19.5 2.4 14.7 22.1 3.4 16.9 26.1 3.2 19.6 1,058.0 1,071.0

SRBD2N (BULLARD) 3059 3059 7197 3059 4330 3059 NlA 673 457 1046.0 off-line NlA 45.3 31.7 NlA 49.2 35.0 NlA 60.3 42.7 . 1,028.7 1,046.0
SRLP12 (I-JO) 987 180 855 132 998 237 341 *160 *147 1014.1 off-line 27.0 13.6 12.6 30.0 15.8 14.7 34.3 17.1 15.9 ' 999.0 1,014.0

SRLP14 (Yuma/Buckeye) 576 326 0 0 0 0 175 NlA NlA 964.2 NlA 20.0 NlA NlA 22.6 NlA NlA NlA NlA NlA NlA N/A
SRLP16 (MC85 630 339 1295 416 1046 419 225 370 297 908.0 off·line 30.6 49.4 40.0 33.9 53.5 43.7 51.3 82.5 66.8 902.0 910.0

•

• * The total 50-year discharge at this concentration point alop,g the proposed channel is less than 1,500 cfs.

table 3.4.xls 9/20/2002



approximately 125 cfs of inflow per reach from upstream to downstream.' This would require a
much smaller box structure upstream and would gradually increase in size until it reached a
maximum required for the full 1,500 cfs (the modeled situation more closely resembles the first
assumption, ie, the box is at capacity from !LPI on). In either case, ,the amount of surface flow
left to be conveyed to offline basins as well as through the channel reach itself would still be
very large. See Table 3.2 and 3.4 for detailed channel and basin design summaries
corresponding with the 1,500 cfs box alternative. '

1,500 cfs/Low Flow Concrete Channel- For this option, the low flow surface channel was sized
based on a maximum capacity of 1,500 cfs. This was done as a means of estimating the cost
associated with a low flow concrete channel versus the cost of the 1,500 cfs box. Although the
cost associated with the low flow concrete channel were lower than those associated with the
box, it was still significantly higher than building the preferred alternative channel section.. The
reality of such a channel would be that the capacity of the channel would have to either vary as it
progressed downstream to a maximum of 1,500 cfs at the most downstream point or it would
have to carry a lower frequency storm event upstream than downstream if the channel were sized
for a maximum flow rate of 1,500 cfs. See Table 3.3 and 3.4 for detailed channel and basin
design summaries corresponding with the 1,500 cfs low flow concrete channel alternative.

4.0 Quantities/Cost Estimate

4.1 Assumptions
The quantities were calculated using the following set of simplifying assumptions:

• Channel excavation was based on an average end area method. Proposed profiles
were run along channel alignments and earthwork quantities were generated with the
AutoDesk Land Development Desktop (LDD).

• Basin excavation was based on 'the total volume provided plus estimated daylight
locations based on actual topography at proposed basin locations. The entire basin
was assumed to be in cut - no fill.

• The landscape costs estimated under the pre-value engineering (VE) Level ill
Preferred Alternative were also applied here for consistency. This allows a more
realistic comparison between the pre-value engineering preferred alternative and the
composite channel alternative.

• Culvert quantities were based on the cheaper of a 72" RCP or a 10' x 6' RCB for
'consistency with the Level ill analysis. The Dodson Hydrocalc Hydraulics program
was used to estimate culvert capacity at various culvert slopes assuming outlet
control. Evaluation of the results showed very little difference in barrel capacities for
the given conditions. Therefore., an average inlet capacity was used to simplify and
speed up the analysis at every location.
o Using this approach the number of barrels required at each crossing was quickly

determined by dividing the total design discharge by the inlet capacity computed
per the method described above. The quantity of steel and concrete required in
the inlet and outlet fieadwalls at each structure was based on the total number of

COMPOSITE CHANNEL ANALYSIS
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Table 3.2
Loop 303 AOMP Update

Proposed Channel Summary

Existing Hydrology

Inculding
Channel Operation &

3Approximate OS Flow Bottom Side Natural Design (QlA) Maintenance Rd. No. Req'd Approx.
Channel lconcentration Qchannel Qcap Inv'ert WSEL Depth Width Slope slope slope V Tw Tw Vertical Spacing

Name Point lefs) 1ft) (ft) (Ii) (It) (H:V) (ftIft) (ftIft) W, (ft) (ft) Droes Bet. Oroos
L303 Nonh Channel

!LP1 1,211 1,211 1228.6 1232.8 4.2 30 (6:1) 0.0023 0.0028 5.3 140 140 0
US Cactus Basin ILP2 1,002 1,002 1204.0 1208.0 4.0 30 (6:1) 0.0046 0.0023 4.7 138 138 3

ILP3 1,747 1,747 1179.8 1184.5· 4.7 35 6:1) 0.0046 0.0030 5.9 151 151 2
IL?4 2,074 2,074 1161.4 1166.1 4.7 50 6:1) 0.0037 0.0026 5.7 166 166 1

US Northern Basin ILP5 2,084 2,084 1130.9 1135.6 4.7 50 6:1 0.0063 0.0027 5.8 166 166 5
ILP6 1,109 1,109 1109.5 1113.4 3.9 30 6:1 0.0029 0.0032 5.4 137 137 1
!LP7 1,181 1,181 1088.2 1092.1 3.9 30 6:1 0.0046 0.0039 5.9 137 137 0

US camelback Basin ILP8 1,857 1,857 1061.5 1066.3 4.8 35 6:1 0.0030 0.0031 6.1 153 153 3
Gamelback Channel ICMl 905 1,055 1054.2 1058.5 4.3 30 6:1 0.0045 0.0020 4.5 142 142 1

ICM2 1,227 1,343 1048.9 1053.5 4.6 35 6:1 0.0016 0.0020 4.7 ISO lSO 0
ICM3 1,235 1,339 1043.3 1047.9 4.6 35 6:1 0.0008 0.0020 4.7 ISO lSO 0
ICM4 1,580 l,n8 1035.9 1041.2 5.3 35 6:1 0.0022 0.0020 5.1 159 159 0

L303 Channel South
size for ovel1and flow

ILP9 55B 558 1052.5 1056.7 4.2 5 (6:1) 0.0017 0.0027 4.4 115' 115 0 at CP9. then divert aU
into box
Size for flow from sub

ILP10 18 114 1037.6 1039.8 2.2 5 (6:1) 0.0030 0.0026 2.9 91 91 0 265 and 0250, balance
to box
size for flow from 278

ILP11 19 468 1013.3 1016.8 3.5 5 (6:1) 0.0047 0.0046 5.2 107 107 0 and DCP265. balance
in box.
size for overland flow

US 1·10 Basin ILP12 45 1,078 1009.0 1012.7 3.7 30 (6:1). 0.0033 0.0036 5.6 134 134 0 as represented by
21278, the rest in box.
size for overland now

ILP13 9 388 984.2 987.4 3.2 10 (6:1) 0.0061 0.0032 4.3 108 108 3 from DILP13, rest in
box.
size for overtand flow

US Yuma Basin ILP14 41 402 958.7 961.9 3.2 10 (6:1) 0.0048 0.0033 4.4 lOB 108 2 from sub basin 311,
rest in box
size for overland flow

tLP15
.

521 910 933.0 937.3 4.3 15 (6:1) 0.0050 0.0034 5.4 127 127 2
from sub basin 330,
21LP13 and CP331,
rest in box.
size for overland flow

US MC8S Basin !L?16 2,091 102 902.0 903.6 1.6 15 (6:1) O.OOSO 0.0025 2.7 94 94 4 from sub basin 346A.
rest in box.

ILP17 1,379 1,379 882.9 888.5 5.6 10 16:1 0.0040 0.0030 5.8 137 137 0

Northern Channel
INRI 258 256 1220.4 0.0 2.7 5 (6:1 N1A 0.0050 4.6 108 108 0
INA2 1,313 1,313 1183.6 1187.7 4.1 30 (6:1) 0.0056 0.0039 6.1 139 139 3
INR3 2,281 2,281 1151.6 1156.7 5.1 45 (6:1 0.0074 0.0027 6.0 166 166 5

US L303 Basin INR4 2,347 2,347 1131.2 1136.1 4.9 50 (6:1 0.0061 0.0027 6.0 169 169 4
INAS 1,025 1.733 1122.0 1127.2 5.2 35 (6:1) 0.0033 0.0020 5.1 157 157 l'

US Reems Basin !NA6 1,040 1,756 1096.7 1101.4 4.7 35 (6:1 0.0049 0.0031 6.0 151 151 3

Reems Channel

2!RM1 874 497 1223.7 1228.2 4.5 7 (3:1) 0.0037 0.0037 5.6 101 101 0
IRM2 1,008 1,382 1210.3 1216.4 6.1 12 (4:1) 0.0032 0.0032 6.5 133 133 0
IRM3 1,397 1,397 1167.8 1172.0 4.2 30 16:1) 0.0062 0.0039 6.2 143 143 4
IRM4 1,690 1,690 1142.9 1147.7 4.8 30 16:1\ 0.0047 0.0033 6.1 148 148 2

US olive basin IRM5 2,103 2,103 1119.4 1124.6 5.2 35 (6:1\ 0.0045 0.0029 6.2 157 157 2
US No,rfhem Basin IAM6 1,044 1.044 1097.5 1102.7 5.2 5 16:1) 0.0041 0.0034 5.6 128 128 1

1. The exclamation point <!> preceding the concentration point is used to flag a spreadsheet macro that sorts the rawoUfBH)a~!2.~mn the HEC-1 tile.
2. This reach of t~e ~eems Channel exists (Mountain Vista) and is un~er capacity. . Channel Summa
3. Channel capacIty In terms of normal depth, no backwater computatIOns were performed. ry
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Table 3.3
Loop 303 ADMP Update

Proposed Low Flow Concrete Channel Summary

Existing Hydrology

Inculding

Channel Operation &

2Approximate DS Flow Bottom Side Natural Design (a/A) Maintenance Rd. (WSEL) No. Req'd

Channel 'concentration Qexist Qcap Invert WSEL Depth Width Slope slope slope V Tw Tw Vertical
Name Point (efs) (tt) (ll) (ll) (ll) (H:V) (flIft) (ft/ft) ft/s (tt) (tt) Drops

L303 North Channel
, ILPl 1,297 1,297 1225.7 1232.9 7.2 5 (2:1 ) 0.0023 0.0028 9.4 94 34 0

US Cactus Basin ILP2 1,500 1,500 1201.1 1209.1 8.0 5 (2:1 ) 0.0046 0.0023 9.1 97 37 3
lLP3 1,500 1,714 1176.8 1184.8 8.0 5 (2:1 ) 0.0046 0.0030 10.4 97 37 2
ILP4 1,500 1,607 1158.4 1166.4 8.0 5 (2:1 ) 0.0037 0.0026 9.8 97 37 1

US Northem Basin lLP5 1,500 1,637 1128.0 1136.0 8.0 5 (2:1 ) 0.0063 0.0027 9.9 97 37 5
lLP6 1,500 1,759 1106.5 1114.5 8.0 5 (2:1 ) 0.0029 0.0032 10.7 97 37 1
lLP7 1,500 1,944 1085.2 1093.2 8.0 5 (2:1 ) 0.0046 0.0039 11.8 97 37 0

US Camelback Basin lLP8 1,500 1,742 1058.6 1066.6 8.0 5 (2:1 ) 0.0030 0.0031 10.6 97 37 3
Camelback Channel lCMl 1,500 1,500 1051.2 1059.4 8.2 5 (2:1 ) 0.0045 0.0020 8.6 98 38 1

ICM2 1,500 1,500 1045.9 1054.1 8.2 5 (2:1 ) 0.0016 0.0020 8.6 98 38 0
ICM3 1,500 1,500 1040.3 1048.5 8.2 5 (2:1 ) 0.0008 0.0020 8.6 98 38 0
lCM4 1,500 1,500 1033.0 1041.2 8.2 5 (2:1 ) 0.0022 0.0020 8.6 98 38 0

L303 Channel South
lLP9 558 558 1051.7 1056.7 5.0 5 (2:1 ) 0.0017 0.0027 7.5 85 25 0

lLP10 627 627 1036.8 1042.1 5.3 5 (2:1 ) 0.0030 0.0026 7.6 86 26 0
lLPll 999 999 1012.5 1018.3 5.8 5 (2:1 ) 0.0047 0.0046 10.6 88 28 0

US 1-10 Basin lLP12 1,166 1,166 1008.2 1014.7 6.5 5 (2:1 ) 0.0033 0.0036. 10.1 91 31 0
lLP13 1,500 1,500 983.4 990.8 7.4 5 (2:1 ) 0.0061 0.0032 10.3 95 35 3

US Yuma Basin lLP14 1,500 1,529 957.9 965.3 7.4 5 (2:1 ) 0.0048 0.0033 10.5 95 35 2
ILP15 1,500 1,541 932.2 939.6 7.4 5 (2:1 ) 0.0050 0.0034 10.5 95 35 2

US MC85 Basin lLP16 1,500 1,500 901.2 909.0 7.8 5 (2:1 ) 0.0050 0.0025 9.4 96 36 4
ILP17 2,925 2,925 882.1 887.5 5.4 40 (2:1 ) 0.0040 0.0030 10.7 122 62 0

1. The exclamation point (Il prece.ping the concentration point is used to flag a spreadsheet macro that sorts the raw output data from the HEC-l file.
2. Channel capacity in terms of normal depth, no backwater computations were performed.
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barrels required to convey the design discharge. These quantities were computed
using the ADOT B-Standards.

• Drop structure quantities for grouted riprap were based on the average jump length
and height computed for alI of the drop structures required along the channel profile.

• The right of way estimates were based on the proposed channel footprint in plan view
. based on computed daylight lines using LDD. The estimates include area for future
access/maintenance roads adjacent to the proposed facilities. This footprint area was
then added to the footprint area estimated for each basin location along the proposed
channel. One additional basin was required at the confluence of the Camelback Road
(part of the SR303 L south channel) channel with the BulIard Wash channel. This is
a result of the underground box daylighting at this location. The volume of discharge
in the box is then combined with the surface flow in the channel. This is higher than
the preferred alternative and requires additional detention due to conveyance
limitations downstream on existing portions of BulIard Wash/channel where
development has already improved the wash corridor.

• The hydro-seed quantity was assumed equal to the right of way quantity computed
above.

The unit costs used for the preferred alternative analysis under the Level III portion of the Loop
303 AMDP Update project were used with this analysis for consistency. Table(s) 4.1, 4.2 and
4.3 summarize the total estimated cost required to construct each of the three alternatives
evaluated with this analysis. Table 4.4 shows the cost estimate associated with the pre-VE
prefelTed alternative. Final.ly, Table 4.5 shows a total cost' summary of all four of the
alternati ves.

4.2 Explanation of Cost Estimate and Results
There are several reasons why the actual costs for the composite channel option were not as low
as the VE team had assumed. Those reasons are listed below with a brief description following.

Proposed Box Daylighting Point - The VE team assumed that the proposed box structures could
be daylighted at the ultimate outfalI rather than at some point upstream. Since this assumption
proved impractical, one additional (very large) detention basin was required at the downstream
end of the SR303 L channel north. In the case of this analysis the basin was located at the
confluence of the Camelback Channel (part of the SR303 L north channel) and the BulIard
Wash. Since the proposed underground box structure is conveying a significant volume of
runoff that was previously detained and metered out by proposed offline detention basins
upstream under the preferred alternative, this volume must now be accounted for at some point
downstream. Due to topographic and economic constraints, the box underneath the SR303 L .
north channel must be daylighted well before the ultimate outfall point of either the
ADOTIFCDMC basins or the Salt/Gila river(s).

At the actual daylight location proposed above, the additional volume within the box (previously
detained upstream under the preferred alternative) now combines with that in the surface channel
and must be detained. Since BulIard Wash already has capacity issues, iUs best to use a
detention basin at this location rather than alIow the flow to continue downstream. Conveyance
of the increased discharge/volume downstream would require a much larger cross section and

COMPOSITE CHANNEL ANALYSIS

Loop 303 COAAIDOA!WHITE TANKS
A n , ,.. l o. AU II"" TI::
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Tabl J

Loop 303 ADMP Update Proposed Channel Quantities
Composite Channel With 50-VR Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY . COST

Beardsley Canal Channel Excavation C.Y. $3.25 1137174 $3,695,816
Channel Fill C.Y. $3.25 33602 $109,206
Detention Basin Excavation C.Y. $5.00 0 $0
Drop Structures - Grouted Rip-Rap C.Y. $130.00 5476 $711,935
ROW ACRE $40,000.00 134 $5,364,032
Hydroseed & Topsoil ACRE $2,500.00 134 $335,252
Landscaping & Aesthetic Treatment SF $1.35 5841431 $7,885,932

15 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397
34 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $1,020,347.60 1 $1,020,348
35 Barrel 75' Long, 72" DIAM. RCPCuivert EA. $1,050,187.10 1 $1,050,187

!:, ..
~= $20,626,105

Jackrabbit Channel Channel Excavation C.Y. $3.25 1606202 $5,220,156
Channel Fill C.Y. $3.25 39655 $128,880
Detention Basin Excavation C.Y. $5.00 175900 $879,500
Drop Structures - Grouted Rip-Rap C.Y. $130.00 1127 $146,503
ROW ACRE $40,000.00 107 . $4,293,057
Hydroseed & Topsoil ACRE $2,500.00 107 $268,316
Landscaping & Aesthetic Treatment SF $1.60 4211352 $6,738,163

5 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $155,002.10 1 $155,002
6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842
7 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $214,681.10 1 $214,681

~= $18,229,100

L303 North ChanneV Channel Excavation C.Y. $3.25 1,463,535 $4,756,487

Camelback Channel Channel Fill C.Y. $3.25 12,321 . $40,043

50-year box inlet grates EA. 198 $0

Access Manhole EA. 12 $0

Detention Basin Excavation C.Y. $5.00 2,794,814 $13,974,072

Drop Structures - Grouted Rip-R~p C.Y. $130.00 4,862 $632,056

ROW ACRE $40,000.00 280 $11,201,349

Hydroseed & Topsoil ACRE $2,500.00 280 $700,084

'Landscaping & Aesthetic Treatment SF $1.54 12,198,269 I $18,810,623

1 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $35,644.10 1 $35,644

1 Barrel 150' Long, 10' x 6' Box Culvert EA. $75,960.49 1 $75,960

1 Barrel 75' Long, 10' x 6' Box Culvert EA. $42,830.84 5 $214,154

1 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $95,323.10 3 $285,969

4 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $125,162.60 1 $125,163

5 Barrel 12' X 10' BOX/Channel LF $3,724.30 3,547 $13,210,099

7 Barrel 12' X 10' BOX/Channel LF $5,210.96 2,702 $14,082,101

5 Barrel 12' X 10' BOX/Channel LF $3,724.30 2,567 $9,559,538

3 Barrel 12' X 10' BOX/Channel LF $2,237.64 . 2,602 $5,821,452

4 Barrel 12' X 10' BOX/Channel LF $2,980.97 5,518 $16,449,006

3 Barrel 12' X 10' BOX/Channel LF $2,237.64 5,339 $1.1,947,447

3 Barrel 12' X 10' BOX/Channel LF $2,237.64 5,343 $11 ,955,726

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 3,700 $5,528,959

3 Barrel 12' X 10' BOx/Channel' LF $2,237.64 5,292 $11,842,501

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,250 $7,845,145

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,293 $7,909,401

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,236 $3,932,151

~= $170,935,132

L303 Channel South Channel Excavation C.Y. $3.25 479,142 $1,557,210

Channel Fill C.Y. $3.25 65,118 $211,633

50-year box inlet grates EA. 248 $0

Access Manhole EA. 9 $0

Detention Basin Excavation C.Y. $5.00 3,132,222 $15,661,108

Drop Structures - Grouted Rip-Rap C.Y. $130.00 . 1,497 $194,580

ROW ACRE $40,000.00 231 $9,221,360

Hydroseed & Topsoil ACRE $2,500.00 231 $576,335 .

'Landscaping & Aesthetic Treatment SF $1.38 10,042,061 $13,837,874

1 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $35,644.10 2 $71,288

1 Barrel 75' Long, 10' x 6' Box Culvert EA. $42,830.84 1 $42,831

3 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $95,323.10 4 $381,292

4 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $125,162.60 1 $125,163

4 Barrel 300' Long, 72' DIAM. RCP Culvert EA. $440,162.60 1 $440,163

7 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $214,681.10 1 $214,681

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 6,015 $8,988,295

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,298 $7,916,872

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,319 $7,948,253

1 Barrel 12' X 10' BOX/Channel LF $750.98 4,047 $3,039,232

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
10f3

Total Cost Estimate



Tab"
Loop 303 ADMP Update Proposed Channel Quantities

Composite Channel With 5O-VR Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST
1 Barrel 12' X 10' BOX/Channel LF $750.98 1,178 $884,659
1 Barrel 12' X 10' BOX/Channel LF $750.98 5,322 $3,996,736
1 Barrel 12' X 10' BOX/Channel LF $750.98 5,791 $4,348,947
1 Barrel 12' X 10' BOX/Channel LF $750.98 3,387 $2,543,582

l:= $82,202,094

Northern Channel Channel Excavation C.V. $3.25 1312755 $4,266,455
Channel Fill C.V. $3.25 33987 $110,457
Detention Basin Excavation C.Y. $5.00 0 $0
ROW ACRE $40,000.00 129 $5,167,264

";,,, Hydroseed & Topsoil ACRE $2,500.00 129 $322,954

1Landscaping & Aesthetic Treatment SF $1.55 5627151 $8,722,084
2 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $65,483.60 1 $65,484
5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155,002
7 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $214,681.10 1 $214,681

12 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $363,878.60 1 $363,879
13 Barrel 150' Long, 72' DIAM. RCP Culvert EA. $734,968.10 1 $734,968

l:= $20,123,228

Reems Channel Channel Excavation C.Y. $3.25 556650 $1,809,111

Channel Fill C.Y. $3.25 40867 $132,818
Detention Basin Excavation C.Y. $5.00 1185194 $5,925,969

ROW ACRE $40,000.00 146 $5,844,320

Hydroseed & Topsoil ACRE $2,500.00 146 $365,270

'Landscaping & Aesthetic Treatment SF $1.52 3773632 $5,743,797

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 2 $310,004

6 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $184,841.60. 1 $184,842

8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521

9 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $274,360.10 1 $274,360

l:= $20,835,011

EI Mirage Channell Channel Excavation C.Y. $3.25 1173435 $3,813,664

AT&SF Railroad Channel Channel Fill C.V. $3.25 126041 $409,635

Detention Basin Excavation C.Y. $5.00 583671 $2,918,355

ROW ACRE $40,000.00 201 $8,027,702

Hydroseed & Topsoil ACRE $2,500.00 201 . $501,731

'Landscaping & Aesthetic Treatment SF $1.60 7116719 $11,386,750

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. . $155,002.10 1 $155,002

7 Barrel 75' Long, 72" DIAM. RCP Culvert . EA. $214,681.10 1 $214,681

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

10 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

11 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $334,039.10 1 $334,039

l:= $28,340,119

Lower EI Mirage Channel Channel Excavation' C.Y. $3.25 147095 $478,058

Channel Fill C.Y. $3.25 0 $0

Detention Basin Excavation C.Y. $5.00 205370 $1,026,850

ROW ACRE $40,000.00 39 $1,552,376

Hydroseed & Topsoil ACRE $2,500.00 39 $97,023

'Landscaping & Aesthetic Treatment SF $1.60 955406 $1,528,650

7 Barrel 98' Long, 8'x6' Box Culverts EA. $271,031.10 1 $271,031

l:= $4,953,988

Bullard Channel Channel Excavation C.Y. $3.25 1954041 $6,350,633

Channel Fill C.Y. $3.25 21347 $69,379

Detention Basin Excavation C.Y. $5.00 150922 $754,610

ROW ACRE $40,000.00 234 $9,354,696

Hydroseed & Topsoil ACRE $2,500.00 234 $584,669

'Landscaping & Aesthetic Treatment SF $1.59 9651566 $15,370,147 .

12 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $363,878.60 1 $363,879

13 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $393,718.10 2 $787,436

16 Barrel 75' Long, 72" DIAM. RCP culvert EA. $483,236.60 1 $483,237

17 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $513,076.10 1 $513,076

18 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $542,915.60 1 $542,916

19 Sarrel75' Long, 72" DIAM. RCP Culvert EA. $572,755.10 1 $572,755

19 Barrel 300' Long, 72" DIAM. RCP Culvert EA. $2,069,005.10 1 $2,069,005

l:= $37,816,437

RID Channel Channel Excavation C.Y. $3.25 1624291 $5,278,947

Channel Fill C.Y. $3.25 44629 $145,043

Detention Basin Excavation C.Y. $5.00 593474 $2,967,370

ROW ACRE $40,000.00 147 $5,881,662

2013

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel. Totel Cost Estimate



Tabk j

Loop 303 ADMP Update Proposed Channel Quantities
ComposIte Channel With 50-YR Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Hydroseed & Topsoil ACRE $2,500.00 147 $367,604

1Landscaping & Aesthetic Treatment SF $1.60 5141945 $8,227,112
3 Barrel 75' long, 72" DIAM. RCP Culvert EA. ' $95,323.10 1 $95,323
8, Barrel 75' long, 72" DIAM. RCP Culvert EA. $244,520.60 2 $489,041
9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360
10 Barrel 75' long, 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

l:= $24,030,663

Tuthill Channel Channel Excavation C.Y. $3.25 1454895 $4,728,409
Channel Fill C.Y. $3.25 333963 $1,085,381

'!.,,, Detention Basin Excavation C.Y. $5.00 ' 681640 $3,408,200
ROW ACRE $40,000.00 234 $9,353,979
Hydroseed & Topsoil ACRE' $2,500.00 234 $584,624

'Landscaping & Aesthetic Treatment SF $1.55 8898906 $13,800,450
8 Barrel 75' long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521

10 Barrel 75' long, 72" DIAM. RCP Culvert EA. $304,199.60 3 $912,599
11 Barrel 75' long, 72" DIAM. RCP Culvert EA. $334,039.10 1 $334,039
14 Barrel 75' long, 72" DIAM. RCP Culvert EA. $423,557.60 1 $423,558
15 Barrel 75' long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397

l:= $35,329,156

1-10 Channel Channel Excavation C.Y. $3.25 75709 $246,054
Detention Basin Excavation C.Y. $5.00 0 $0
ROW ACRE $40,000.00 14 $576,000
Hydroseed & Topsoil ACRE $2,500.00 14 $36,000

'Landscaping & Aesthetic Treatment SF $1.60 627264 $1,003,622
l:= $1,861,677

EI Mirage ~ast 1/2 Channel Channel Excavation C.Y. $3.25 6430 $20,899
Channel Fill C.Y. $3.25 22750 $73,936
Detention Basin Excavation C.Y. $5.00 0 $0

ROW ACRE $40,000.00 15 $613,382

Hydroseed & Topsoil ACRE $2,500.00 15 $38,336

'landscaping & Aesthetic Treatment SF $1.60 667973 $1,068,757
l:= $1,815,310

Sub Total = $467,098,017
30% Contingency = $140,129,405

Total: $607,227,422

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
30'3

Total Cost Estimate



Tabl.
Loop 303 ADMP Update Proposed Channel Quantities

Composite Channel With 1500c1s Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Beardsley Canal Channel Excavation C.Y. $3.25 1137174 $3,695,816
Channel Fill C.Y. $3.25 33602 $109,206
Detention Basin Excavation C.Y. $5.00 0 $0
Drop Structures· Grouted Rip-Rap C.Y. $130.00 5476 $711,935
ROW ACRE $40,000.00 134 $5,364,032
Hydroseed & Topsoil ACRE $2,500.00 134 $335,252

ILandscaping & Aesthetic Treatment SF $1.35 5841431 $7,885,932
15 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397
34 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,020,347.60 1 $1,020,348
35 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,050,187.10 1 $1,050,187

, ~I<"

1:= $20,626,105

Jackrabbit Channel Channel Excavalion C.Y. $3.25 1606202 $5,220,156
Channel Fill C.Y. $3.25 39655 $128,880
Detention Basin Excavation C.Y. $5.00 175900 $879,500
Drop Structures· Grouted Rip-Rap C.Y. $130.00 1127 $146,503
ROW ACRE $40,000.00 107 . $4,293,057
Hydroseed & Topsoil ACRE $2,500.00 107 $268,316

'Landscaping & Aesthetic Treatment SF $1.60 4211352 $6,738,163
5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155,002
6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842
7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

1:= $18,229,100

L303 North ChanneU Channel Excavation C.Y. $3.25 1,855,374 $6,029,967
Camelback Channel Channel Fill C.Y. $3.25 30,690 . $99,742

1500-year box inlet grates EA. 878 $0
,

Access Manhole EA. 12 $0
Detention Basin Excavation C.Y. $5.00 2,973,736 $14,868,678
Drop Structures' Grouted Rip-Rap' C.Y. $130.00 2,868 $372,881

ROW ACRE $40,000.00 342 $13,677,754
Hydroseed & Topsoil ACRE $2,500.00 342 $854,860

'Landscaping & Aesthetic Treatment SF $1.54 14,895,074 I $22,969,295

1 Barrel 75' Long, 72" DIAM. RCP Culvert EA $35,644.10 1 $35,644
6 Barrel 150' Long, 72" DIAM. RCP Culvert EA. $342,341 .60 1 $342,342

6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 3 $554,525

7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 3 $644,043

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334,039.10 2 $668,078

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 3,547 $5,300,329

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 2,702 $4,038,232

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 2,567 $3,835,604

1 Barrel 12' X 10' BOX/Channel LF $750.98 2,602 $1,953,760

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,518 $8,245,621

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,339 $4,009,728

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,343 $7,984,116

1 Barrel 12' X 10' BOX/Channel LF $750.98 3,700 $2,778,640

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,292 $3,974,507

1 Barrel 12' X 10' BOX/Channel, LF $750.98 5,250 $3,942,665

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,293 $3,974,957

2 Barrel 12' X 10' BOX/Channel LF $1,494.31 5,236 $7,824,225

1:= $119,254,553

L303 Channel South Channel Excavation C.Y. $3.25 500,275 $1,625,893

Channel Fill C.Y. $3.25 62,258 $202,339

1500-year box inlet grates EA. 247 $0

Access Manhole EA. 9 $0

Detention Basin Excavation C.Y. $5.00 2,561,668 $12,808,342

Drop Structures· Grouted Rip-Rap C.Y. $130.00 876 $113,831

ROW ACRE $40,000.00 215 $8,587,040

Hydroseed & Topsoil ACRE $2,500.00 215 $536,690

'Landscaping & Aesthetic Treatment SF $1.38 9,351,287 $12,885,993

1 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $35,644.10 3 $106,932

1 Barrel 75' Long, 10' x 6' Box Culvert EA. $42,830.84 2 $85,662

3 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $95,323.10 2 $190,646

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155,002

6 Barrel 300' Long, 72" DIAM. RCP Culvert EA. $657,341.60 1 $657,342

8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244;521

1 Barrel 12' X 10' BOX/Channel LF $750.98 6,015 $4,517,168

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,298 $3,978,712

1 Barrel 12' X 10' BOX/Channel LF $750.98 5,319 $3,994,483

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
1 of 3

Total Cost Estimate



Tab. }.

Loop 303 ADMP Update Proposed Channel Quantities
Composite Cl!annel With 1500cfs Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST
1 Barrel 12' X 10' BOX/Channel LF $750.98 4,047 $3,039,232
1 Barrel 12' X 10' BOX/Channel LF $750.98 1,178 $884,659
1 Barrell 0' X 8' BOX/Channel LF $502.08 5,322 $2,672,051
1 Barrell 0' X 8' BOX/Channel LF $502.08 5,791 $2,907,525
1 Barrell 0' X 8' BOX/Channel. LF $502.08 3,387 $1,700,533

1:= $61,894,597

Northern Channel Channel Excavation C.Y. $3.25 1312755 $4,266,455
Channel Fill C.Y. $3.25 33987 $110,457
Detention Basin Excavation C.Y. $5.00 0 $0

'!I,.
ROW ACRE $40,000.00 129 $5,167,264
Hydroseed & Topsoil ACRE $2,500.00 129 $322,954

'Landscaping & Aesthetic Treatment SF $1.55 5627151 $8,722,084
2 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $65,483.60 1 $65,484
5 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $155,002.10 1 $155,002
7 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $214,681.10 1 $214,681

12 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $363,878.60 1 $363,879
13 Barrel 150' Long, 72' DIAM. RCP Culvert EA. $734,968.10 1 $734,968

1:= '$20,123,228

Reems Channel Channel Excavation C.Y. $3.25 556650 $1,809,111
Channel Fill C.Y. $3.25 40867 $132,818
Detention Basin Excavation C.Y. $5.00 1081974 $5,409,868
ROW ACRE $40,000.00 141 $5,659,320
Hydroseed & Topsoil ACRE $2,500.00 141 $353,707

'Landscaping & Aesthetic Treatment SF $1.52 3773632 $5,743,797

5 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $155,002.10 2 $310,004

6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842

8 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $244,520.60 1 $244,521

9 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $274,360.10 1 $274,360

1:= $20,122,348

EI Mirage ChanneU Channel Excavation C.Y. $3.25 1173435 $3,813,664

AT&SF Railroad Channel Channel Fill C.Y. $3.25 126041 $409,635

Detention Basin Excavation C.Y. $5.00 583671 $2,918,355

ROW ACRE $40,000.00 201 $8,027,702

Hydroseed & Topsoil ACRE $2,500.00 201 $501,731

1Landscaping & Aesthetic Treatment SF $1.60 7116719 $11,386,750

5 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $155,002.10 1 $155,002

7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

9 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $274,360.10 1 $274,360

10 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $304,199.60 1 $304,200

11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334,039.10 1 $334,039

1:= $28,340,119

Lower EI Mirage Channel Channel Excavation C.Y. $3.25 147095 $478,058

Channel Fill C.Y. $3.25 0 $0

Detention Basin Excavation C.Y. $5.00 205370 $1,026,850

ROW ACRE $40,000.00 39 $1,552,376

Hydroseed & Topsoil ACRE $2,500.00 39 $97,023

1Landscaping & Aesthetic Treatment SF $1.60 955406 $1,528,650

7 Barrel 98' Long, 8'x6' Box Culverts EA. $271,031.10 1 $271,031

1:= $4,953,988

Bullard Channel Channel Excavation C.Y. $3.25 1954041 $6,350,633

·Channel Fill C.Y. $3.25 21347 $69,379

Detention Basin Excavation C.Y. $5.00 150922 $754,610

ROW ACRE $40,000.00 234 $9,354,696

Hydroseed & Topsoil ACRE $2,500.00 234 $584,669 .

1Landscaping & Aesthetic Treatment SF $1.59 9651566 $15,370,147

12 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $363,878.60 1 $363,879

13 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $393,718.10 2 $787,436

16 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $483,236.60 1 $483,237

17 Barrel 75' Long, 72' DlAM. RCP Culvert EA. $513,076.10 1 $513,076

18 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $542,915.60 1 $542,916

19 Barrel 75' Long, 72' DIAM. RCP Culvert EA. $572,755.10 1 $572,755

19 Barrel 300' Long, 72' DIAM. RCP Culvert EA. $2,069,005.10 1 $2,069,005

1:= . $37,816,437

RID Channel Channel Excavation C.Y. $3.25 1624291 $5,278,947

Channel Fill C.Y. $3.25 44629 $145,043

Detention Basin Excavation C.Y. $5.00 593474 $2,967,370

20'3

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel. Total Cost Estimate



Tab. .2
Loop 303 ADMP Update Proposed Channel Quantities

Composite Channel With 1500cfs Box

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST
ROW ACRE $40,000.00 147 $5,881,662
Hydroseed & Topsoil ACRE $2,500.00 147 $367,604

'Landscaping & Aesthetic Treatment SF $1.60 5141945 $8,227,112
3 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $95,323.10 1 $95,323
8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 2 $489,041
9 Barrel 75' .Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360
10 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

1:= $24,030,663

Tuthill Channel Channel Excavation C.Y. $3.25 1454895 $4,728,409

"1,," Channel Fill C.Y. $3.25 333963 $1,085,381
Detention Basin Excavation C.Y. $5.00 681640 $3,408,200
ROW ACRE $40,000.00 234 $9,353,979
Hydroseed & Topsoil ACRE $2,500.00 234 $584,624

'Landscaping & Aesthetic Treatment SF $1.55 8898906 $13,800,450
8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521

10 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $304,199.60 3 $912,599
11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334,039.10 1 $334,039
14 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $423,557.60 1 $423,558

15 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397

1:= $35,329,156

1-10 Channel Channel Excavation C.Y. $3.25 75709 $246,054
Detention Basin Excavation C.Y. $5.00 0 $0

ROW ACRE $40,000.00 14 $576,000

Hydroseed & Topsoil ACRE $2,500.00 14 $36,000

'Landscaping & Aesthetic Treatment SF $1.60 627264 $1,003,622
1:= $1,861,677

EI Mirage East 1/2 Channel Channel Excavation C.Y. $3.25 6430 '$20,899

Channel Fill C.Y. $3.25 22750 $73,936

Detention Basin Excavation C.Y. $5.00 0 $0

ROW ACRE $40,000.00 15 $613,382

Hydroseed & Topsoil ACRE $2,500.00 15 $38,336

'Landscaping & Aesthetic Treatment SF $1.60 667973 $1,068,757
1:= $1,815,310

Sub Total = $394,397,279
30% Contingency = $118,319,184

Total = $512,716,462

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
30'3

Total Cost Estimate



Tab. .3
Loop 303 ADMP Update Proposed Channel Quantities

Composite Channel With 1500cfs Low Flow Channel

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Beardsley Canal Channel Excavation C.Y. $3.25 1137174 $3,695,816
Channel Fill C.Y. $3.25 33602 $109,206
Detention Basin Excavation C.Y. $5.00 0 $0
Drop Structures - Grouted Rip-Rap C.Y. $130.00 5476 $711,935
ROW ACRE $40,000.00 134 $5,364,032
Hydroseed & Topsoil ACRE $2,500.00 134 $335,252
Landscaping & Aesthetic Treatment SF $1.35 5841431 $7,885,932

15 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397
34 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,020,347.60 1 $1,020,348

~l._ 35 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,050,187.10 1 $1,050,187

1:= $20,626,105

Jackrabbit Channel Channel Excavation C.Y. $3.25 1606202 $5,220,156

Channel Fill C.Y. $3.25 39655 $128,880

Detention Basin Excavation C.Y. $5.00 175900 $879,500

Drop Structures - Grouted Rip-Rap C.Y. $130.00 1127 $146,503

ROW ACRE .. $40,000.00 107 $4,293,057

Hydroseed & Topsoil ACRE $2,500.00 107 $268,316

Landscaping & Aesthetic Treatment SF $1.60 4211352 $6,738,163

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155.002

6 . Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842

7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

1:= $18,229,100

L303 North Channell Channel Excavation C.Y. $3.25 1,855,374 $6,029,967

Camelback Channel Channel Fill C.Y. $3.25 30,690 $99,742

Detention Basin Excavation C.Y. $5.00 2,973,736 $14,868,678

Drop Structures - Grouted Rip-Rap C.Y. $130.00 2,868 $372,881

ROW ACRE $40,000.00 342 $13,677,754

Hydroseed & Topsoil ACRE $2,500.00 296 $740,375

lLandscaping & Aesthetic Treatment SF $1.54 12,900,286 I $19,893,185

1 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $35,644.10 1 $35,644

6 Barrel 150' Long, 72" DIAM. RCP Culvert EA. $342,341.60 1 $342,342

6 Barrel 75' Long, 10' x 6' Box Culvert EA. $184,841.60 3 $554,525

7 Barrel 75' Long, 10' x 6' Box Culvert EA. $214,681.10 3 $644,043

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334,039.10 2 $668,078

Low Flow Concrete Channel LF $540.17 54,126 $29,237,297

1:= $87,438,871

L303 Channel South Channel Excavation C.Y. $3.25 500,275 $1,625,893

Channel Fill C.Y. $3.25 62,258 $202,339

1500-year box inlet grates EA. 247 $0

Access Manhole EA. 9 $0

Detention Basin Excavation C.Y. $5.00 2,561,668 $12,808,342

Drop Structures - Grouted Rip-Rap C.Y. $130.00 876 $113,831

ROW ACRE $40,000.00 215 $8,587,040

Hydroseed & Topsoil ACRE $2,500.00 179 $448,489

'Landscaping & Aesthetic Treatment SF $1.38 7,814,476 $10,768,280

1 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $35,644.10 3 $106,932

1 Barrel 75' Long, 10' x 6' Box Culvert EA. $42,830.84 2 $85,662

3 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $95,323.10 2 $190,646

5 Barrel 75' Lon9, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155,002

6 Barrel 300' Lon9, 72" DIAM. RCP Culvert EA. $657,341.60 1 $657,342

8· Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521

Low Flow Concrete Channel LF $503.83 42,667 $21,496,725

1:= $57,491,045.

Northern Channel Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

2 Barrel 75' Long, 72" DIAM. RCP Culvert
5 Barrel 75' Long, 72" DIAM. RCP Culvert
7 Barrel 75' Long, 72" DIAM. RCP Culvert

12 Barrel 75' Long, 72" DIAM. RCP Culvert
13 Barrel 150' Long, 72" DIAM. RCP Culvert

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.55
$65,483.60

$155,002.10
$214,681.10
$363,878.60
$734,968.10

1312755
33987

o
129
129

5627151
1
1
1
1
1

$4,266,455 .
$110,457

$0
$5,167,264
.$322,954

$8,722,084
$65,484

$155,002
$214,681
$363,879
$734,968

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
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Tab. 3
Loop 303 ADMP Update Proposed Channel Quantities
Composite Channel With 1500cfs Low Flow Channel

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

1:= $20,123,228

Reems Channel Channel Excavation C.Y. $3.25 556650 $1,809,111
Channel Fill C.Y. $3.25 40867 $132,818
Detention Basin Excavation C.Y. $5.00 1081974 $5,409,868
ROW ACRE $40,000.00 141 $5,659,320
Hydroseed & Topsoil ACRE $2,500.00 141 $353,707

'Landscaping & Aesthetic Treatment SF $1.52 3773632 $5,743,797
5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 2 $310,004

6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842
'~i" ..

8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521
9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

1:= $20,122,348

EI Mirage Channell Channel Excavation C.Y. $3.25 1173435 $3,813,664

AT&SF Railroad Channel Channel Fill C.Y. $3.25 126041 $409,635

Detention Basin Excavation C.Y. $5.00 583671 $2,918,355

ROW ACRE $40,000.00 201 $8,027,702

Hydroseed & Topsoil ACRE $2,500.00 201 $501,731

Landscaping & Aesthetic Treatment SF $1.60 7116719 $11,386,750

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155.002

7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

10 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334,039.10 1 $334,039

1:= $28,340,119

Lower EI Mirage Channel Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

7 Barrel 98' Long, 8'x6' Box Culverts

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.

$3.25
$3.25

. $5.00
$40,000.00
$2,500.00

$1.60
$271,031.10

147095
o

205370
39
39

955406
1

1:=

$478,058
$0

$1,026,850
$1,552,376

$97,023
$1,528,650

$271,031

$4,953,988

Bullard Channel Channel Excavation C.Y. $3.25 1954041 $6,350,633

Channel Fill C.Y. $3.25 21347 $69,379

Detention Basin Excavation C.Y. $5.00 150922 $754,610

ROW ACRE $40,000.00 234 $9,354,696

Hydroseed & Topsoil ACRE $2,500.00 234 $584,669

'Landscaping & Aesthetic Treatment SF $1.59 9651566 $15,370,147

12 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $363,878.60 1 $363,879

13 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $393,718.10 2 $787,436

16 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $483,236.60 1 $483,237

17 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $513,076.10 1 $513,076

18 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $542,915.60 1 $542,916

19 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $572,755.10 1 $572,755

19 Barrel 300' Long, 72" DIAM. RCP Culvert EA. $2,069,005.10 1 $2,069,005

1:= $37,816,437

RID Channel Channel Excavation C.Y. $3.25 1624291 $5,278,947

Channel Fill C.Y. $3.25 44629 $145,043

Detention Basin Excavation C.Y. $5.00 593474 $2,967,370

ROW ACRE $40,000.00 147 $5,881,662

Hydroseed & Topsoil ACRE $2,500.00 147 $367,604

Landscaping & Aesthetic Treatment SF $1.60 5141945 $8,227,112

3 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $95,323.10 1 $95,323

8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 2 $489,041

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360·

10 Barrel 75'Long, 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

1:= $24,030,663

Tuthill Channel Channel Excavation C.Y. $3.25 1454895 $4,728,409

Channel Fill C.Y. $3.25 333963 $1,085,381

Detention Basin Excavation C.Y. $5.00 681640 $3,408,200

ROW ACRE $40,000.00 234 $9,353,979

Hydroseed & Topsoil ACRE $2,500.00 234 $584,624

2 013

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel. Total Cost Estimate



Tab. J
Loop 303 ADMP Update Proposed Channel Quantities
Composite Channel With 1500cfs Low Flow Channel

CHANNEL NAME ITEM DESCRIPTION

lLandscaping & Aesthetic Treatment
8 Barrel 75' Long, 72" DIAM. RCP Culvert

10 Barrel75'l,.ong,72" DIAM. RCP Culvert
11 Barrel 75' Long, 72" DIAM. RCP Culvert
14 Barrel 75' Long, 72" DIAM. RCP Culvert
15 Barrel 75' Long, 72" DIAM. RCP Culvert

UNIT

SF
EA.
EA.
EA.
EA.
EA.

.UNITCOST

$1.55
$244,520.60
$304,199.60
$334,039.10
$423,557.60
$453,397.10

QUANTITY

8898906
1
3
1
1
1

:E=

COST

$13,800,450
$244,521
$912,599
$334,039
$423,558
$453,397

$35,329,156

1-10 Channel Channel Excavation C.Y. $3.25 75709 $246,054
Detention Basin Excavation C.Y. $5.00 0 $0

.~; •..
ROW ACRE $40,000.00 14 $576,000
Hydroseed & Topsoil ACRE $2,500.00 14 $36,000
Landscaping & Aesthetic Treatment SF $1.60 627264 $1,003,622

:E= $1,861,677

EI Mirage East 1/2 Channel Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.60

6430
22750

o
15
15

667973
:E=

$20,899
$73,936

$0
$613,382

$38,336
$1,068,757
$1,815,310

Sub Total =
30% Contingency =

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$358, 178,045
$107,453,413

$465,631,458

3013

Total Cost Estimate



Tabl ..4
Loop 303 ADMP Update Proposed Channel Quantities

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Beardsley Canal Channel Excavation C.Y. $3.25 1137174 $3,695,816
Channel Fill C.Y. $3.25 33602 $109,206
Detention Basin Excavation C.Y. $5.00 0 $0
Drop Structures - Grouted Rip-Rap C.Y. $130.00 5476 $711,935
ROW ACRE $40,000.00 134 $5,364,032
Hydroseed & Topsoil ACRE $2,500.00 134 $335,252
Landscaping & Aesthetic Treatment SF $1.35 5841431 $7,885,932

15 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $453,397.10 1 $453,397
34 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,020,347.60 1 $1,020,348
35 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $1,050,187.10 1 $1,050,187

'!;,. 1:= $20,626,105

Jackrabbit Channel Channel Excavation C.Y. $3.25 1606202 $5,220,156
Channel Fill C.Y. $3.25 39655 $128,880
Detention Basin Excavation C.Y. $5.00 175900 $879,500
Drop Structures - Grouted Rip-Rap C.Y. $130.00 1127 $146,503
ROW ACRE $40,000.00 107 $4,293,057
Hydroseed & Topsoil ACRE _$2,500.00 107 $268,316
Landscaping & Aesthetic Treatment SF $1.60 4211352 $6,738,163

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155.002
6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842
7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

1:= $18,229,100

L303 North Channell
Camelback Channel

L303 Channel South

Northern Channel

Reems Channel

Channel Excavation
Channel Fill
Detention Basin Excavation
Drop Structures - Grouted Rip-Rap
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

3 Barrel 75' Long, 72" DIAM. RCP Culvert
3 Barrel 150' Long, 72" DIAM. RCP Culver
4 Barrel 75' Long, 72" DIAM. RCP Culvert
5 Barrel 75' Long, 72" DIAM. RCP Culvert
7 Barrel 75' Long, 72" DIAM. RCP Culvert
12 -Barrel 75' Long, 72" DIAM. RCP Culvert
13 Barrel 75' Long, 72" DIAM. RCP Culvert
14 Barrel 75' Long, 72" DIAM. RCP Culvert

Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

3 Barrel 75' Long, 72" DIAM. RCP CUlvert
_4 Barrel 75' Long, 72" DIAM. RCP Culvert
5 Barrel 75' Long, 72" DIAM. RCP Culvert
7 Barrel 300' Long, 72" DIAM. RCP Culvert

Channel Excavation
.Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

2 Barrel 75' Long, 72" DIAM. RCP Culvert
5 Barrel 75' Long, 72" DIAM. RCPCuivert
7 Barrel 75' Long, 72" DIAM. RCP Culvert

12 Barrel 75' Long, 72" DIAM. RCP Culvert
13Barre1150' Long, 72" DIAM. RCP Culvert

Channel Excavation
Channel Fill
Deiention Basin Excavation

C.Y.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.

C.Y.
C.Y.
C.Y.

-ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.

C.Y.
C.Y.
C.Y.

$3.25
$3.25
$5.00

$130.00
$40,000.00
$2,500.00

$1.54
$95,323.10

$174,073.10
$125,162.60
$155,002.10
$214,681.10
$363,878.60
$393,718:10
$423,557.60

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.36
$95,323.10
$125,162.60
$155,002.10
$765,931.10

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.55
$65,483.60
$155,002.10
$214,681.10
$363,878.60
$734,968.10

$3.25
$3.25
$5.00

2,046,591
75499

4938213
1896
425
425

11,984,953 I
2
1
1
2
1
1
1
2

1:=

1333407
159475

2944160
305
305

6455656
3
2
4
1

1:=

1312755
33967

o
129
129

5627151
1
1
1
1
1

1:=

556650
40867

1594647

$6,651,421
$245,373

$24,691,065
$246,535

$17,002,013
$1,062,626

$18,461,675
$190,646
$174,073
$125,163
$310,004
$214,681
$363,679
$393,718
$847,115

$70,999,988

$4,333,572
$518,294

$14,720,800
$12,191,809

$761,988
$11,652,100

$285,969
$250,325
$620,008
$765,931

$46,100,797

$4,266,455
$110,457

$0
$5,167,264

$322,954
$8,722,064

$65,464
$155,002
$214,681
$363,879
$734,968 -

$20,123,228

$1,809,111
$132,818

$7,973,235

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
1013

Total Cost Estimate



Tab. .4
Loop 303 ADMP Update Proposed Channel Quantities

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

ROW ACRE $40,000.00 164 $6,578,261

Hydroseed & Topsoil ACRE $2,500.00 164 $411,141
Landscaping & Aesthetic Treatment SF $1.52 3773632 $5,743,797

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 2 $310,004
6 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $184,841.60 1 $184,842
8 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $244,520.60 1 $244,521
9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. ' $274,360.10 1 $274,360

1:= $23.662,090

EI Mirage ChanneV Channel Excavation C.Y. $3.25 1173435 $3,813,664

AT&SF Railroad Channel Channel Fill C.Y. $3.25 126041 $409,635
'!r,_'

Detention Basin Excavation C.Y. $5.00 583671 $2,918,355

ROW ACRE $40,000.00 201 $8,027,702

Hydroseed & Topsoil ACRE $2,500.00 201 $501,731

Landscaping & Aesthetic Treatment SF $1.60 7116719 $11,386,750

5 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $155,002.10 1 $155,002

7 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $214,681.10 1 $214,681

9 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $274,360.10 1 $274,360

10 Barrel 75' Long. 72" DIAM. RCP Culvert EA. $304,199.60 1 $304,200

11 Barrel 75' Long, 72" DIAM. RCP Culvert EA. $334.039.10 1 $334,039

1:= $28,340,119

Lower EI Mirage Channel Channel Excavation C.Y. $3.25 147095 $478,058

Channel Fill C.Y. $3.25 0 $0

Detention Basin Excavation C.Y. $5.00 205370 $1,026,850

ROW ACRE $40,000.00 39 $1,552,376

Hydroseed & Topsoil ACRE $2,500.00 ' 39 $97,023

Landscaping & Aesthetic Treatment SF $1.60 955406 $1.528,650

7 Barrel 98' Long. 8'x6' Box Culverts EA. $271,031.10 1 $271,031

1:= $4,953,988

Bullard Channel

RID Channel

Tuthill Channel

Channel Excavation
Channel Fill
Detention Basin Excavation

'ROW
Hydroseed & Topsoil

,Landscaping & Aesthetic Treatment
12 Barrel 75' Long, 72" DIAM. RCP Culvert
13 Barrel 75' Long, 72" DIAM. RCP Culvert
16 Barrel 75' Long. 72" DIAM. RCP Culvert
17 Barrel 75' Long. 72" DIAM. RCP Culvert
18 Barrel 75' Long, 72" DIAM. RCP Culvert
19 Barrel 75' Long, 72" DIAM. RCP Culvert
19 Barrel 300' Long, 72" DIAM. RCP Culver

Channel Excavation
Channel Fill
Detention Basin Excavation

ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

3 Barrel 75' Long, 72" DIAM. RCP Culvert

8 Barrel 75' Long, 72" DIAM. RCP Culvert
9 Barrel 75' Long, 72" DIAM. RCP Culvert

10 Barrel 75' Long, 72" DIAM. RCP Culvert

Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil

lLandscaping & Aesthetic Treatment
, 8 Barrel 75' Long, 72" DIAM. RCP Culvert
10 Barrel 75' Long, 72" DIAM. RCP Culvert
11 Barrel 75' Long, 72" DIAM. RCP Culvert
14 Barrel 75' Long, 72" DIAM. RCP Culvert
15 Barrel 75' Long, 72" DIAM. RCP Culvert

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.

EA.
EA.
EA.

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25
$5.00

$40,000.00
$2.500.00

$1.59
$363,878.60
$393,718.10
$483,236.60
$513,076.10
$542,915.60
$572,755.10

$2,069,005.10

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.60
$95,323.10

$244,520.60
$274,360.10
$304,199.60

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.55
$244,520.60
$304,199.60
$334.039.10
$423,557.60
$453,397.10

1954041
21347
150922

234
234

9651566
1
2
1
1
1
1
1

1:=

1624291
44629

593474
147
147

5141945
1
2
1
1

1:=

1454895
333963
681640

234
234

8898906
1
3
1
1
1

1:=

$6,350,633
$69,379

$754,610
,$9,354,696

$584,669
-$15,370,147

$363.879
$787,436
$483,237
$513,076
$542,916

_ $572,755
$2,069,005

$37,816,437

$5,278,947
$145,043

$2,967,370
$5,881.662

$367,604
$8,227,112

$95,323

$489,041
$274,360
$304,200

$24,030,663

$4,728,409
$1,085,381
$3,408,200
$9,353,979

$584,624

$13,800,450
$244.521
$912,599
$334,039
$423,558
$453,397

, $35,329,156

1. Unit cost varies with channel reach. this represents a weighted unit cost for the entire channel.

2 013
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Tab~ ..
Loop 303 ADMP Update Proposed Channel Quantities

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

1-10 Channel Channel Excavation C.Y. $3.25 75709 $246,054
Detention Basin Excavation C.Y. $5.00 0 $0
ROW ACRE $40,000.00 14 $576,000
Hydroseed & Topsoil ACRE $2,500.00 14 $36,000
Landscaping & Aesthetic Treatment SF $1.60 627264 $1,003,622

1:= $1,861,677

EI Mirage East 1/2 Channel

'1 1/.'0

Channel Excavation
Channel Fill
Detention Basin Excavation
ROW
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF

$3.25
$3.25
$5.00

$40,000.00
$2,500.00

$1.60

6430
22750

o
15
15

667973
1:=

$20,899
$73,936

$0
$613,382

$38,336
$1,068,757
$1,815,310

Sub Total:
30% Contingency:

Total:

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$333,888,655
$100,166,597

$434,055,252

3013
Total Cost Esllmate



Table 4.5
Cost Comparison

Preferred Alternative V5. Value Engineering Recommendations

2 Surface Channel • Culverts Detention Basin Total Right of Way Box Channel I • Low Flow Channel ' Landscap.e Total
Proposed Cost Cost Cost Cost Cost Cost Cost Cost

Alterantive Description Estimate Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Preferred Alternative

Total cost estimate to build proposed SR 303 L
SR303 L Channel Cost North channel adjacent to Camelback and North along Loop $8,205,956 $2,619,279 $24,691,065 $17.002,013 N/A N/A $18,481,675 $70,999.988

303
Total cost estimate to build proposed SR 303 L

SR303 L Channel Cost South channel adjacent to the proposed Loop 303 south of $5,613,854 $1,922,234 $14,720,800 $12,191.809 N/A N/A $11,652,100 $46,100,797
Camelback

Total Cost $13,819.810 $4,541,513 $39.411,865 $29,193.822 NIA NIA $30,133.775 $117,100,785

150_Year Comnosite Box Alternative
. Total cost estimate to build proposed SR 303 L

. SR303 L Channel Cost North channel adjacent to Camelback and North along Loop $6,128.670 $736,891 $13.974.072 $11,201,349 $120,083,527 N/A $18.810,623 $170,935,132
303 - r

Total cost estimate to build proposed SR 303 L
SR303 L Channel Cost South channel adjacent to the proposed Loop 303 sou1h of $2,539.758 $1,275,418 $15,661,108 $9,221.360 $39,666,576 N/A $13,837,874 $82,202,094

Camelback
Total Cost $8,668,429 $2,012,308 $29,635,180 $20,422,709 $159,750,103 NIA $32,648,497 $253,137,226

1 1,500 cfs Composite Box Alternative
Total cost estimate to build proposed SR 303 L

SR303 L Channel Cost North channel adjacent to Camelback and North along Loop $7,357,450 $2,518,992 $14,868,678 $13,677,754 $57,862,384 N/A $22,969,295 $119,254.553
303
Total cost estimate to build proposed SR 303 L

SR303 L Channel Cost South channel adjacent to the proposed Loop 303 south of $2,478,754 $1,440,104 $12,808,342 $8,587,040 $23,694,364 N/A $12,885,993 $61,894,597
Camelback

Total Cost $9,836,204 $3,959,097 $27,677,020 $22,264,794 $81,556,748 NIA $35,855,288 $181,149,150
Low Flow (1,500 cfs) Box Alterantive

Total cost estimate to build proposed SR 303 L
SR303 L Channel Cost North channel adjacent to Camelback and North along Loop $7,242,965 $2,518,992 $14,868,678 $13,677,754 N/A $29,237,297 $19,893.185 $87,438,871

303
Total cost estimate to build proposed SR 303 L

SR303 L Channel Cost South channel adjacent to the proposed Loop 303 south of $2,390,553 $1,440,104 $12,808,342 $8,587,040 N/A $21,496,725 $10.768,280 $57,491,045
Camelback

Total Cost $9,633,518 $3,959,097 $27,677,020 $22,264,794 NIA $50,734,022 $30,661,466 $144 929 916

1. Cost does not include the cost of maintenance ramps/manholes, inlet grate/structures to box
or potential increased utility conflicts due to increased structure depth from preferred alternative.

2. Includes earthwork. drop structures, hydroseed, etc ...
3. Includes concrete, steel, headwalls, etc ...
4. Includes earthwork, etc ...
5. Includes earthwork, concrete, steel, etc .
6. Inlcudes earthwork, concrete. steel. etc .
7. Using $/sf from preferred aiternativefbr consistency/comparison.

table 4.5.xls 9/20/2002
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increased structure sizes all. the way to the ultimate outfall. Even if the flow were·conveyed
directly to the ADOTIFCDMC basins north of 1-10, those facilities would require significant
improvement to accommodate the added volume.

This same situation presents itself on the SR303 L south channel segment. Again, a large
volume of flow within the box must combine with the surface channel flow at the daylight point.

e This daylight location is proposed at a detention basin located just north of MC 85 along the
SR303 L south channel. At this location the box structure must daylight to allow positive
conveyance from this location to the ultimate outfall at the Salt/Gila river(s). This is a result of
the wide shallow flood plain in the right overbank area of the Salt/Gila river(s) which is typical
of this location. The topography is somewhat bowl shaped from this point to the river and would
result in the box structure profile intersecting the river alignment well below natural grade. As
above, this situation results in a larger runoff volume at this location than would be encountered
by the preferred alternative due to the reduction and in some cases the elimination of upstream
offline basins formerly part of the preferred plan. Again, the result is a much larger detention
basin facility at this location.

VE Under Estimated Actual Discharges - The discharges used for the VE team's estimate of
the required box size appear to be based upon the discharges presented along the channel reaches
in the preferred alternative. Although the VE team used these flow rates, they recommended an
approximate 50-year design. Further the VE recommends a surface channel that will carryall
flow in excess of the 50-year discharges.

Given the above assumptions, the 50-year discharges estimated at the concentration points along
the proposed channel alignment are much higher than those used by the VE team to estimate the
required box sizes. A comparison is shown below. The values used by the VE team are the 100­
year, 24-hour discharges presented as a result of the implementation of the preferred alternative
as of 2/15/02 and are labeled 'VE Q'. The values used for the 50-year storm box and the 1,500
cfs box in this analysis estimated from the HEC-l model are labeled '50-year Box' and '1,500
Box' respectively. .

VE Q - The VE Q values ranged from 800 cfs to 2,400 cfs on the SR303 L channel north and
from 570 cfs to· 1,350 cfs on the SR303 L south. They are the result of upstream offline
detention/attenuation facilities and routing.

50-year Box - The 50-year box values were estimated using the 50-year rainfall data
corresponding with the project area in the HEC-l hydrologic model. These values ranged from
1,100 cfs to 5,300 cfs on the SR303 L channel north and from 465 cfs to 2,300 cfs on the SR303
L channel south. Per the VE recommendation, these values have not been routed through offline
facilities. Only discharges in excess of the 50-year storm event will actually begin to pond
within the proposed surface channel.

1,500 Box - The 1,500 cfs capacity box values were estimated using a constant discharge
conveyed through the box of 1,500 cfs. This was diverted from the lOa-year surface flow and
the proposed surface channel and offline basins carried the remaining discharge.

COMPOSITE CHANNEL ANALYSIS

Loop 303 CORRIOoRIWHITE TANKS
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At first glance, the VE team seemed to use a conservative approach by using the 'IOO-year'
discharges from the preferred alternative and then recommending the actual facility be
constructed based on the 50-year storm discharges. The problem is that the 100-year values used
by the VE team were derived from a model in which the discharges had first been routed to
offline basins, attenuated and then routed downstream to the next concentration point along the
channel. This means that the values used by the VE team represented flow rates that had been
significantly reduced due to extensive routing and attenuation upstream.

The VE team recommended that the box structure be sized for about the 50-year storm event
with all excess flow carried by the channel and attenuated by the offline basins. By this
definition, no flow is attenuated until the surface channels begin to flow. This makes sense since
diversion of lower flows to the offline basins would require very complicated and likely
expensive structures to 'divert' flow from the underground box to the proposed offline basins.

In any event, the assumption that the box will carry all flow up to the 50-year storm event and
then excess will be carried by the surface channel and attenuated in offline basins requires a"
model that predicts 50-year discharges without diversion to offline detention basins. These
discharges are then the basis for the required box size. It should be remembered that the
discharges assumed by the VE team were the discharges resulting from the benefits of extensive
detention/attenuation due to the operation of the offline detention basins per the preferred
alternative for the 100-year storm event. In other words, the actual un-attenuated discharges
from the 50-year storm are much larger than the attenuated discharges resulting from the 100­
year storm event. This results in andapples' to 'oranges' comparison between the two conditions.
Ultimately, it means that the discharges used by the VE team to size the required box structure
were very low and not consistent with. the actual values obtained by running the appropriate
hydrologic model.

Recognizing this fact, URS chose to do an additional analysis to estimate the impact of a box
structure that had a specific capacity unrelated to storm event. This value was approximated
based on an average of the discharges used to size the facility recommended by the VE team.
Taking an average of those discharges, the value.of 1,380 cfs was obtained. The actual value
used was 1,500 cfs in an effort to get a larger amount of discharge out of the surface channel.
Under this assumption however, the surface channel and offline basins are modeled by using
diverts at concentration points along the proposed channel alignments that simulate a box
carrying 1,500 cfs. Since the effect of the discharge is to accumulate as it progresses
downstream, the overall effectiveness of a 1,500 cfs maximum capacity box on the surface
channel is minimal. The 100-year discharges along the channel range from 1,297 cfs to 6,343
cfs along the SR303 L north segment and from 558 cfs to 3,290 cfs along the SR303 L south .
segment (before attenuation in offline basins). This means that after removing 1,500 cfs from
the total, there is still up to 4,800 cfs and 1,800 cfs in the SR303 L channels north and south
respectively at the downstream ends.

Unfortunately, the VE team sized. the box for the discharge values tabulated at each
. concentrati'on point along the proposed channel for the preferred alternative. This is inadequate

however, due to the fact that it neglects the additional volume of discharge that was diverted
from the channel to the various offline detention basins upstream of the given concentration

COMPOSITE CHANNEL ANALYSIS

Loop 303 COAAIDOAIWHITE TANKS
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points. The VE team could. have used its method if there had not been diverts to offline basins
between concentration points thereby decreasing the total volumes conveyed within the system
from point to point. In fact, the VE team should not have used this approach since the team's
recommendation called for an underground system that was to be sized prior to any diversion of
volume to proposed offline basins.

As a result of discrepancies between the assumptions employed by the VE team and those
actually used to model the situation with this in depth analysis, there is a significant
underestimation of required box size, surface channel size and ultimately the cost of the
composite channel alternative in general. See Table 4.6 for a detailed comparison of the
composite channel assumptions made by the VE team to those actually required by this detailed
analysis.

5.0 Conclusions/Recommendations

5.1 Alternative Channel Sizing
In reviewing the results of the analysis, it has become apparent that even a large ·capacity
underground box structure has little impact to the overall required top width of the surface
channel. The main reason for this can be tied to the proposed channel profiles.

The approximate channel profile set by the preferred alternative was a function not only of
hydraulics but also of existing topography; crossing of existing canals; roadways; railroads and

) other similar structures. In addition to these things it was important to maintain a profile that
would allow for a low flow drain pipe to bleed the adjacent offline detention facilities. These
drains must be able to daylight in a reasonable amount of distance within the proposed channel
bottom.

Oiven all of the above constraints on the channel profile, the vertical (profile) dimension was
generally held per the preferred alternative. The bottom width was then varied to achieve the
desired conveyance capacity. Since the 6: 1 side slopes are essential in maintaining the desired
multi-use character/function of the surface channel, the daylight lines for the channel banks are
nearly the same regardless of the reduced bottom· width. In other words, the channel bottom
width accounts for approximately 5% (south channel) and 32% (north channel) of the total
channel top width. This corroborates the findings reported in section 3 above. If the total
bottom width of the channel were reduced by approximately 60% and the bottom width
represented approximately 32% of the total top width, the resultant decrease in total channel top
width would be approximately 20%.

Based on these facts, there is little benefit in terms of reduced surface channel footprint realized
by using an underground box structure to convey the discharges. Only by significantly
increasing the channel side slopes could there be any significant land savings on the surface
channel. Unfortunately, by increasing the channel side slopes, the multi-use character of the
facility would be seriously inhibited.

COMPOSITE CHANNEL ANALYSIS

Loop 303 CORRIOOR!WHITE TANKS
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Table ,...
VE Assumed Values
versus Actual Values

from Composite Channel Analysisl

Value Engineering 50-Year Box. 1,500 cfs Box
Average Average Average

Average Surface Average Surface Average Surface
No. & Price per Channel No. & Price per Channel No.& Price per Channel

Channel Size of LF TW Size of LF TW Size of . LF TW
. Location Barrels $ILF (tt) Barrels $ILF (tt) Barrels $ILF (tt)

SR303 L North Channel 1102· !8'x8', 10'x8', 10'x12') . $794 54 1107- 10'x12' $2,300 162 1102- 10'x12' $1,100 194
'S'R303"'Csoliiti""i5Fiannef "2:'to'2:':"(8'xB\"'iO'x8';"'iO;x1'2:'j-- ,,--$86'6,,--,-- "------24·--···-- 'T'io--2"·~·To;i('12'· ·----${1'o6'---- ......·1'33'....· "1"to'2':''(i'o'xa;;''j'O'x1'2';j' --"--'$775'--'--' ·----·--1'35..----·



5.2 Alternative Cost Estimate(s)
Based upon a comparison of the cost estimate prepared for the three alternatives discussed above
to the preferred alternative, the substitution of anyone of the three for the preferred would be
prohibitively expensive.

From Table 4.5, it is obvious that the underground box option is prohibitively expensive from the
cost of the box structure alone. This is clearly shown by the fact that the cost of the box would.
have to be less than the difference between the cost of the preferred alternative and the reduced
channel/basin alternative due to conveyance in an underground box.

For the 50-year option, the maximum cost of the box would have to be 24 million or less to make
this option feasible. The 50-year cost estimate for the box structure only was approximately
159.7 million. This is the cost for concrete, steel, earthwork, and structural backfill only. The
cost does not include maintenance/access ramps, manholes or like structures. The cost does not
include the required inlet structures that would be necessary to convey surface flow from the
channel above to the underground box. Given that long stretches of channels, storm drain,
culverts, etc... can typically be constructed for less than relatively shorter runs, (from a review of
actual bids from other projects), even if the box structure could be built for 1/2 of the estimated
cost (159.8/2 =79.9 million) the total estimate would still be approximately 173.2 million (93.3
+ 79.9 = 173.2 million) which is still 56.2 million more than the preferred alternative.

Similarly, for the 1,500 cfs box option, the minimum required cost savings would need to be
approximately 17.4 million. Since the 1,500 cfs box cost estimate was approximately 81.6
million for the box structure alone, this option is still too expensive. Again, if the 1,500 cfs box
were actually built for 112 of this cost, the structure would be approximately 40.8 million (81.6/2
= 40.8 million) and the total project would be approximately 140.3 million or approximately 23.3
million more costly than the preferred alternative.

Finally, the 1,500 cfs low flow concrete channel option appears to be the cheapest of the three
alternatives to the preferred. For this option to be feasible however, the required savings must be
approximately 22.8 million or less. Following the same logic from above, if the cost of the low
flow channel structure itself were actually Yz of the estimate (50.7 million / 2 =25.4 million), the
total project cost would be approximately 119.6 million or approximately 2.5 million more
expensive than the preferred alternative.

In conclusion, the total cost of the preferred alternative is still the least cost alternative. It is
recommended that this alternative remain the preferred option.

COMPOSITE CHANNEL ANALYSIS
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Comment Responses for Change Order #12 - General Comments

1. Figure 1.1 - Let's not show Town of Buckeye and leader arrow. Removed reference
to Buckeye.

2. Page 3 - Snytax. Corrected.
3. Page 3 - This information is confusing. The quantity or cost estimated with the DCR

and the range ofvalues estimated for the three alternatives have been remoV/!dfrom the
text in this location.

4. Table 2.1 - Need an exhibit to identify where these channel reaches are located.
Figures 2.1 - 2.3 have been added to the submittal to show the channel reaches, basins,
and control points for each alternative. .

5. Table 2.2 - Need an exhibit to show where these basins are located. Please refer to
Figures 2.1 - 2.3.

6. Table 3.1- Where is CP113A? Exhibit please. Please refer to Figures 2.1- 2.3.
7. Page 5 - Remove redundant sentence. OK.
8. Page 5 - Will need an IGA wi Luke. We have added a note that the drainage from the

post storm outlet pipe will require an" Intergovernmental Agreement (IGA).
9. Page 6 - Remove "this was not specifically stated by the report but is...." Removed.
10. Page 7 - Is there a graphics to reference to? Added a reference to Figure 2.5 which

shows the proposed channels and basin designs for alternatives 1-3.
11. Page 8 - Why? Added the statement "Since the excess runofffrom sub-basin 106 would

impact the SR 303L channel (even using the 50 year storm) when onsite retention is
assumed 80% effective, it has been included in this analysis.

12. Page 9 - Need graphic with Control Points. Reference added Figures 2.1-2.3.
13. Figure 3.2 - Syntax. Made suggested changes.
14. Page 10 - State in the models being used whether or not it includes proposed FCD

projects upstream facilities and effects thereof. Added additional description in
Section 3.3 Alternatives Analysis.

15. Page 11 - Put in a table? The changes in inflow volume are now shown in Table 3.3.
16. Page 12 - Put in a table? The changes in inflow volume are now shown in Table 3.4.
17. Page 13 - Put in a table? The changes in inflow volume are now shown in Table 3.5.
18. Table 3.3 - Where are these located? Figures 2.5 - 27 show the proposed alternatives

and associated concentration points.
19. Table 3.4 - Location of Basin ID? Figures 2.5 - 2.7 show the proposed alternatives

and the proposed basin locations.
20. Table 3.4 - Can these be reduced if off-line? Please comment in text and stipulate

what other ''facilities'' would be required if changed to off-line. Yes, however, off-line·
would require weir structures and would result in lower excavation quantity. Since the
303L will require large amounts offill, on-line basins where used. A detailed note was
added to the table.

M:\Submittals\Re-Submit\Comment(s) Responses\Responses-Change Order # 12.doc
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SR 303L 50-year Channel Improvement

1.0 Introduction and Purpose

At the request of the Flood Control District of Maricopa County (FCDMC), URS has completed
an evaluation of the drainage channels proposed as part of the SR 303L DCR from the Gila River
north to Bell Road. URS evaluated the drainage facilities proposed with each DCR for a less
frequent (I OO-year) design storm. Three alternatives were developed as part of this study and are
listed below:

• Alternative I - The off site drainage channel proposed by the MCDOT DCR is to be
increased in conveyance capacity to the IOO-year, 24-hour design storm event. The
proposed retention basin facilities will not be changed.

• Alternative 2 - The off site drainage channel proposed by the MCDOT DCR is not to be
changed. The proposed retention basin facilities will be increased in volume to
accommodate the runoff volume generated during a 100-year, 24-hour storm event.

• Alternative 3 - A combination of increased channel conveyance capacity and retention
basin volume will be analyzed to provide the level of flood protection required by the
FCDMC as described in the Loop 303 ADMP Update project.

See Figure 1.1 for the project location map.

One objective of this study is to account for significant differences in the cost estimate prepared
for the SR 303L portion of the Preferred Alternative (prepared for the Loop 303 ADMP Update
Project prior to the Value Engineering - conducted in February, 2002), and the MCDOT DCR
proposed 50-year channel. Table 1.1 shows a quantity/cost comparison of the major cost items.

URS was also asked to perform a quantity/cost analysis of the preferred alternative presented in
the MCDOT DCR using the methodology and criteria specified in the Loop 303 ADMP Update.
This would allow a direct comparison of costs between the MCDOT DCR (50-year system) and
the three alternatives listed above (IOO-year system). See Meeting Minutes "Loop 303
CorridorlWhite Tanks ADMP Update, SR 303L Alternatives - e.O. #12", dated February 20,
2003, in Appendix A.

The SR 303L DCR was completed in two parts. The first segment from the Gila River north to
Indian School Road was addressed in the design concept report entitled, "Initial Design Concept
Report, State Route Loop 303 (SR 303L), MC 85 to Indian School Road", by HDR Engineering,
Inc, dated September 2002. This portion will be referred to as the 'south segment'. The second
segment from Indian School Road to Clearview Boulevard was addressed in the design concept
report entitled, "Initial Design Concept Report, SR 303L Indian School Road to Clearview
Boulevard", by URS, dated April 24,2002. This portion will be referred to as the 'north
segment'.

The first portion of this study involved a detailed review of the assumptions, design calculations,
quantities and cost estimates associated with both the north and south DCR channel segments
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Table 1.1

MCDOT OCR vs. Preferred Alternative
Summary of Major Cost Factors:

MCDOT DCR - 16.6 M Preferred Alternative, VE - 71 M
Item quantity cost$$ Explaination quantity cost$$ Explaination difference

K=ThQusand K~Thousand L1M=Mllllon M=M/Ilion

Storm 50-vear n/a AOOT desian criteria 100-vear n/a AOOT desian criteria n/a

Channel RNV 0.97AC $42.3 K channel in RNV, no daylighting 4 157.5 AC 6.30 M
channel not in RNV, dayligh

+6.26 M
W/DTM

Basin RNV 88.6 AC 3.90 M no davliahtina 150 AC 6.00 M davliahtina, OTM used +2.10 M

2Channel and Basin Treatment/LA " ""4.21 M
concrete channel, grass lined

275 AC 18.48 M aesthetic & multi-use facility +14.27 M
basins

no daylighting, area based on
topography, outfall, cross

'Channel Excavation 371,000 cy $650 K constructed depth and side 2 M cy 6.65 M +6.00 M
slooes

section

Culverts EA 2.00M very simple $/foot estimate EA 2.60 M
detailed estimate based on

+0.60 M
AOOT 'B-standards'

Basin Excavation 2.1 M cy 3.20 M
no daylighting, simplified

4.9 M cy 24.69 M daylighting, OTM used +21.49 M
method

Low-flow starm drain 4.6 miles 2.68 M 48" to 72" oioe 1.5 miles OM ••• -2.68 M

Preferred Alternative: Per the Loop 303 AOMP Update - Value Engineering

• Channel is concrete, no quantity was asigned for proposed grass lined basins .
•• Cost of concrete lining only.
••• Low flow drain cost was assumed part of the contingency.
•••• North channel only, does not include contingencies.
1. Factors contributing to cost difference:

A - VE unit cost is $1.5 higher per CY.
a - channel limits and outfall different, VE outfall at Bullard is flatter while the channel is deeper

Wash therefore, the terrain from SR 303L to outfall. This creates substantially more cut
due to daylighting requirements.

C - OCR quantities don't consider topography/daylighting
2. No allowance for grass lined basin made in estimate.
3. Culvert lengths used with AOMP Update were much shorter than those used with the OCR, however, the OCR does not account for reinforceing steel,

inlet/outlet aprons, headwalls, increased cost for additoinal barrels of the structure based on added structural steel and concrete.
4. Under the assumption used with the L303 AOMP Update, all right of way is outside of the AOOT SR 303L roadway and therefore, 275 AC are required.

the value shown here assumes that the SR 303L right of way may be used without encroaching on the requiredclear zone for the roadway.

+48.04 M



completed for MCDOT. The purpose of the second portion of the study was to re-sized the off
site drainage improvements designed for the DCR to meet the requirements specified by the
FCDMC as described in the scope of work for the Loop 303 CorridorlWhite Tanks Area Drainage
Master Plan Update project.

The design storm used for the off site improvements (proposed with the north segment of the
DCR) was based on a 50-year, 24-hour design storm frequency. The off site improvements for
the south segment were not directly addressed by the DCR. The DCR simply stated that the off
site drainage improvements for that portion of the SR 303L would be managed by the FCDMC
ADMP Update project.

1.1 Summary of Results

Since the DCR did not provide a quantity/cost estimate for the south segment portion of the SR
303L, all of the quantity/cost comparisons contained within this report are based on the north
segment DCR only.

The results of this study show that the quantities and cost estimate prepared for the MCDOT SR
303L DCR were not at the same level of detail as those generated for the Loop 303 ADMP
Update project. This was due to a more limited scope of work of a DCR level report. As a
result, several simplifying assumptions were used to complete the DCR estimate, which in some
cases results in significantly lower quantities than those determined with the Loop 303 ADMP
Update project. In addition the MCDOT DCR used different unit costs to assign dollar amounts
to estimated quantities versus those used with the Loop 303 ADMP Update project.

URS performed a detailed quantity/cost estimate for the preferred alternative 2B (presented by
the MCDOT DCR) using the methodology and criteria consistent with that used to generate the
estimates for alternatives 1-3 above. This allows a direct comparison of the alternatives analyzed
relative to the preferred alternative presented by the MCDOT DCR. These costs will be referred
to as the MCDOT DCR Normalized costs.

The cost estimates for the MCDOT DCR preferred alternative (labeled 2B in the report) as well
as for the north segment of the SR 303L channel for the three alternatives evaluated by this study
are listed below:

MCDOT DCR - $16,000,000
MCDOT DCR Normalized· $48,160,000 (6 = +$31,560,000)

Alternative 1 - $46,690,000 (6 = +$30,090,000 )

Alternative 2 - $50,390,000 (6 = +$33,790,000 )

Alternative 3- $48,700,000 (6 = +$32,100,000)

The cost estimate associated with Alternative 1 above is somewhat misleading when compared
with the MCDOT DCR normalized cost estimate. Under Alternative I, the scope of work for
change order #12 directed URS not to alter the basins proposed with the MCDOT DCR. Rather,
those basin sizes/geometries proposed by the MCDOT DCR were held constant while the
channel was improved to convey the runoff generated by the 1OO-year storm event. By contrast,
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the purpose of the MCDOT DCR nonnalized cost estimate was to give both a directly
comparable and realistic cost estimate. Therefore, before preparing the MCDOT DCR
normalized estimate, URS resolved some modeling issues (discussed in detail below) and reran
the 50-year HEC-I model. The results were significantly higher estimiltes for the 50-year runoff
volume at the proposed Cactus basin and slightly lower 50-year runoff volume estimates at the
Northern Avenue and Camelback Road basins respectively. The net effect of these changes was
an increase in total basin footprint and earthworks associated with the MCDOT DCR nonnalized
quantity/cost estimate.

The above earthwork/quantity issue does not arise in Alternative 2. The reason is that the
discharges not in the MCDOT DCR do not result in significant change to the peaks within the
channels due to hydrograph combination and timing. Also, with Alternative 2, the channel
quantities were based on zero freeboard for the existing hydrologic condition model per the
ADMP Update criteria. The MCDOT DCR design allows for approximately I to 2 feet of
freeboard along the proposed channel.

As a.result of the above, the MCDOT DCR normalized alternative estimated basin costs were
approximately $4,400,000 higher than those shown for alternative I.

The methods used to estimate the quantities and costs associated with the Loop 303 ADMP
Update project were used to determine the estimates presented herein regarding Alternatives I
through 3. The major factors affecting the cost differences between the alternatives and the
MCDOT DCR are briefly listed below.

• Design stonn frequency
• Channel R!W
• Basin R!W
• Channel and basin lining/treatment/landscape
• Channel excavation
• Culverts
• Basin Excavation

Some of the major reasons for the large differences in the cost associated with the listed
quantities above are as follows:

• Design stonn frequency - per the scope of work for this study, the design storm was the
IOO-year event, therefore peak discharges and volumes of runoff increase.

• Channel R!W - The MCDOT DCR did not estimate a channel footprint based on
daylighting as the alternatives do. Also, the increased channel cross section associated
with the alternatives was due to the less frequent design storm.

• Basin R!W - As above, the basin footprints estimated in the MCDOT DCR do not
account for daylighting or an access road around the perimeter. For alternatives I
through 3, basin footprints were detennined based on daylighting using a DTM and a
basin template that includes an access road along the perimeter.

• Channel and basin lining/treatmentllandscape - The MCDOT DCR does not account for
the cost of hydro seeding in the proposed grass lined basins. Also, the DCR does not
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explicitly account forreinforcing of the 6" and 8" proposed concrete channel lining. The
alternatives assume an 8" thick concrete lining with reinforcement.

• Channel excavation - The MCDOT DCR did not estimate a channel cross section based
on daylighting as the alternatives do. The increased channel cross section associated with
the alternatives was due to the less frequent design storm.

• Culverts - The MCDOT DCR allows ponding of water within the channel at culvert
inlets that exceeds the computed water surface elevations within the channel. This results
in fewer required barrels to convey a given discharge. The DCR does not account for the
potential backwater impacts on the channel design. The alternatives limit the headwater
at culvert inlets to the computed water depth within the proposed channel. Also, the
MCDOT DCR does not explicitly account for inlet/outlet aprons, headwalls or
reinforcing steel as the alternatives do.

• Basin excavation - The MCDOT DCR did not estimate basin excavation based on
daylighting with a DTM as the alternatives do. The MCDOT DCR did not account for
the proposed 15-foot wide perimeter access roads along the basins.

In addition to the major items listed here, differences in unit costs between the MCDOT DCR
and the alternatives also contributed to the difference in cost. These differences are described in
detail in sections four and six of this report. Tables 1.2 - 1.5 summarize the items listed above.
Figures 1.2 - 1.5 show a typical cross-section for each of the alternatives as weli as the MCDOT
DCR.

)
2.0 Data Collection

In order to complete the first portion of this study, URS initiated a data collection phase to
collect the data used to prepare the DCR's submitted to MCDOT for both the north and south
channel segments of the SR 303L. This information included the DCR's as well as
accompanying computations, worksheets, quantities, costs and any other significant supporting
data. If a hydrologic model was produced as part of the DCR, that information was also
reviewed for this analysis.

Using all of the information gathered as part of the Data Collection phase of this study, URS
summarized the design flows, channel geometry, basin geometry and other significant
characteristics of the MCDOT off site drainage design. Table 2.1 is a summary and comparison
of the proposed drainage channel characteristics. Table 2.2 is a summary and comparison of the
proposed basin characteristics associated with the SR 303L for the following studies:

• The SR 303L DCR for the north segment drainage channel from Indian School Road to
Clearview Boulevard (channel limits are from Indian School Road to Bell Road.

• The SR 303L DCR for the south segment drainage channel from Indian School Road to
the Gila River.

• The proposed channel along the SR 303L from the Gila River to Greenway Road as
presented by the Loop 303 CorridorlWhite Tanks Area Drainage Master Plan Update.

Figures 2.1 - 2.3 show the proposed alternatives and associated concentration points.
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Table 1.2

MCOOT OCR vs. Alternative 1
Summary of Major Cost Factors:

MCDOT DCR - 16.6 M ....Alternative 1 -Improve Channel Only - 46.69 M
Item quantity cost$$ Explaination quantity cost$$ Explaination difference

K::Thousand
K=Thousand M::Million LlM=MilJion

Storm 50-year nla ADOT desian criteria 100-vear nla ADOT desian criteria nla

Channel RIW 0.97AC $42.3 K channel in RIW, no daylighting 41.1 AC 1.64 M
use available SR 303L R!VV,

+1.60 M
davlioht with DTM

3Basin RIW 88.6 AC 3.90M no daylighting 105.1 AC 4.20M dayfighting, DTM used +0.30 M

2Channel and Basin TreatmenVLA • 4.21 M
concrete channel, grass lined

98.2AC 15.23 M
includes concrete lining and

+11.02M
basins hvdroseed in basins

no dayfighting, area based on
'Channel Excavation 371,000 cy $650 K constructed depth and side 444,000 cy 1.44 M dayfighting, DTM used +0.79 M

slooes

"Culverts EA 2.00M very simple $/foot estimate EA 6.27M
estimate using ADOT 'B-standards'

+4.27 M
lengths modified per DCR

3Basin Excavation 2.1 M cy 3.20M
no daylighting, simplified

2.39 M cy 11.97 M daylighting, DTM used +8.77 M
method

Low-flow storm drain 4.6 miles 2.68 M 48" to 72" oioe 5.0 miles 5.76 M 48" to 78" pipe +3.08 M

Alternative 1: Improve 50-year DCR basins for the 1OO-year storm, do nothing to channel

• Channel is concrete, no quantity was asigned for proposed grass lined basins.
•• Cost of concrete lining only.
••• Low flow drain cost was assumed part of the contingency..
•••• North channel only, does not include contingencies.

1. Factors contributing to cost difference:

+29.83 M

A - Alternative unit cost is $1.5 higher per CY.
e - channel is larger due to .1 OO-yr capacity
C - DCR quantities don't consider topography/dayfighting

2. No allowance for grass lined basin made in estimate.
3. Note: The basin quantities are based on the MCDOT DCR and the quantities contained within. These quantities did not account for a 15' access road which was presented as part of the

MCDOT basin concept. The quantities did not account for the increase in volume due to the HEC-1 model modification that includes discharges from sub basin 106 as well as the
combination of the hydrograph for the operation R120. Since Alternative 1 does not make any change to the original basins, these quantities were generated from the MCDOT design.
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Table 1.3

MCDOT OCR vs. Alternative 2
MCDOT DCR - 16.6 M -"Alternative 2 -Improve Basins Only - 50.39 M

Item quantity cost$$ Explaination quantity cost$$ Explaination difference
K:::Thousand

K=Thousand M=Mllllon L1M=MiJlion
Storm 50-vear n/a ADOT desian criteria 100-vear n/a ADOT desiqn criteria n/a

3,sChannel RJW 0.97AC $4~.3 K channel in RIW, no daylighting 36AC 1.44 M
use available SR 303L RJW, daylight

+1.40 M
with DTM

Basin RIW 88.6AC 3.90M no dayliQhtinQ 128.1 AC 5.12 M davliahtina, DTM used +1.22 M

2Channel and Basin TreatmentILA • 4.21 M
concrete channei, grass lined

122 AC 14.96 M
includes concrete lining and

+10.75M
basins hydroseed in basins

no daylighting, area based on
>,sChannel Excavation 371,000 cy $650 K constructed depth and side 482 Key 1.57 M daylighting, DTM used +0.92 M

slopes

Culverts EA 2.00M very simple $/foot estimate EA 5.65 M
estimate using ADOT 'B-standards' -

+3.65 M
lenqths modified per DCR

Basin Excavation 2.1 M cy 3.20M
no daylighting, simplified

3.1 M cy 15.70 M daylighting, DTM used +12.50 M
method

Low-flow storm drain 4.6 miles 2.68M 48" to 72' pipe 5.0 miles 5.85 M 48" to 78" pipe +3.17 M

Alternative 2:. Improve 50-year DCR channel for the 1OO-year storm, do nothing to basins

• Channel is concrete, no quantity was asigned for proposed grass lined basins.
•• Cost of concrete lining only.
••• Low flow drain cost was assumed part of the contingency.
•••• North channel only, does not include contingencies.

1. Factors contributing to cost difference:
A - Alternative unit cost is $1.5 higher per CY.
a· channel is larger due to 1OO-yr capacity
C - DCR quantities don't consider topography/daylighting

2. No allowance for grass lined basin made in estimate.
3. Accounts for increased top width due to 1aO-year spread of water surface.
4. Used 10'x6' RCB instead of the 5'x6', 6'x4', 6'x6' and 6'x8' sizes used in the OCR.
5. The channel template used the ADMP criteria which include a 20' access road versus the 15' access road used with the DCR.

+33.61 M
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Table 1.4

MCDOT OCR vs. Alternative 3
Summary of Major Cost Factors:

MCDOT DCR - 16.6 M •..·Alternative 3 - Combined 1&2·48.70 M
Item quantity cost $$ Explaination quantity cost$$ Explaination difference

K=Thousand K=Thousand L1M=Million M=MilIion
Storm 50-vear n/a ADOT desian criteria 100-vear n/a ADOT desian criteria n/a

ChanneiRIW 0.97AC $42.3 K channel in RIW, no daylighting 48.3AC 1.93 M
use available SR 303L RIW,

+1.89 M
davliQht with DTM

Basin RIW 88.6AC 3.90 M no davliahtina 123.9 AC 4.96M dayliQhtinQ, DTM used +1.06 M

2Channel and Basin Treatment/LA • 4.21 M
concrete channel, grass lined

119 AC 14.56 M
includes concrete lining and

+10.35 M
basins hvdroseed in basins

no daylighting, area based on
'Channel Excavation 371,000 cy $650 K constructed depth and side 442 Key 1.44 M daylighting, DTM used +0.79 M

slaoes
estimate using ADOT 'B-

Culverts EA 2.00 M very simple $/foat estimate EA 5.46 M standards' - lengths modified +3.46 M
per OCR

Basin Excavation 2.1 M cy 3.20M
no daylighting, simplified

2.77 M cy 13.83 M daylighting, DTM used +10.63 M
method

Low-flow storm drain 4.6 miles 2.68 M 48" to 72" Dice 5.0 miles 6.36 M 48" to 78" Dice +3.68 M

Alternative 3: Improve 50-year OCR channel and basins for the 100-year storm

• Channel is concrete, no quantity was asigned for proposed grass lined basins.
•• Cost of concrete lining only.
••• Low flow drain cost was assumed part of the contingency.
•••• North channei only, does not include contingencies.

1. Factors contributing to cost difference:
A - Alternative unit cost is $1.5 higher per CY.
e - channel is larger due to 100-yr capacity
C· OCR quantities don't consider topography/daylighting

2. No allowance for grass iined basin made in estimate.

+31.86 M
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Summary of Major Cost Factors:

Table 1.5

MCOOT OCR vs. 'Normalized' Quantity Cost Estimate of
MCOOTOCR

MCOOT OCR - 16.6 M "'MCOOT DCR, Normalized - 48.16 M
Item quantity cost$$ Explaination quantity cost$$ Explaination difference

K=Thousand K=Thousand L1M=Mllllon M=Miltlon

Storm 50-year nla AOOT desiqn criteria 50-year n/a AOOT desiqn criteria nla

ChannelRNJ 0.97AC $42.3 K channel in RNJ, no daylighting 3AC 120.4 K
channel not in RNJ, dayligh

+0.08 M
W/OTM

4Basin RNJ 88.6AC 3.90M no daylighting 113.7 AC 4.55 M daylighting, OTM used +0.65 M

2Channel and Basin TreatmenVLA • "4.21 M
concrete channel, grass lined

107 AC 14.51 M aesthetic & multi-use facility +10.30 M
basins

no daylighting, area based on
topography, outfall, cross

'Channel Excavation 371,000 cy $650 K constructed depth and side 468,988 cy 6.65 M +0.87 M
slopes

section

3Culverts EA 2.00M very simple $/loot estimate EA 5.93 M
detailed estimate based on

+3.93 M
AOOT 'B-standards'

'Basin Excavation 2.1 M cy 3.20M
no daylighting, simplified

3.2 Mcy 16.00 M daylighting, OTM used +12.80 M
method

Low-flow storm drain 4.6 miles 2.68 M 48" to 72" pioe 4.6 miles 5.45 M 42" to 72" pipe 2.77 M

Preferred Alternative: Per the Loop 303 AOMP Update - Value Engineering

• Channel is concrete, no quantity was asigned for proposed grass lined basins .
•• Cost 01 concrete lining only.
••• North channel only, does not include contingencies.

1. Factors contributing to cost difference:

+31.40 M

A - VE unit cost is $1.5 higher per CY.
e - MCOOT OCR quantities don't consider topography/daylighting

2. No allowance lor grass lined basin made in estimate.
3. Culvert cost in the MCOOT OCR do not account for increased reinlorceing steel, inlet/outlet aprons, headwalls, or

increased cost lor addltoinal barrels 01 the structure based on added structural steel and concrete.
4. Note: These basin quantities are based on the MCOOT OCR design modified to account for a 15' access road which was presented as part of the

MCOOT basin concept but wasn't included in the MCOOT OCR quantities. These quantities also account for the increase in volume due to the HEC-1 model
modification that includes discharges Irom sub basin 106 as well as the combination of the hydrograph lor the operation R120. Since Alternative 1 does not make any change to the
origina/(MCOOT OCR) basins, the quantites shown here are larger than those shown wrth Alternative 1.
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Table 2.1

Summary and Comparison of Proposed Channel Characteristics

Channel Channel Channel Channel Channel Channel
Reach Reach Length Channel Design Flow Flow Depth Construction Depth Bottom Widlh

10 1ft) Construction Malerial (cis) (ft) (ft) (ft)

'URS OCR 'URSADMP 'URS DCF 'URSADMP 'URS OCR 2URS ADMP 'URS DCF 2URSADMP 'URS DCF 'URS AoMP 'URS DCf 'UR~ADMP 'URS OCR 2URSADMP

50-yr l00·yr 'HoR OCR 50-yr l00·yr 'HoR OCR 50-yr l00·yr 'HoR OCR SO·yr l00-yr 3HDR DCR 50·yr lOO-yr 'HDR OCR 50-yr l00-yr 'HoR OCR 50·yr l00-yr 'HDR OCR

R113A nJa NlA 5160 nJa NlA concrete earthen N/A 3.3 nJa N/A ---.£L- nJa N/A 10 n/a NlA

~21A nJa
~o--

f--._- 998 1,308 ._- N/A
~~

~._-

R13,AC_. nJa NlA ~36 ~ NlA ~~te_ earthen N/A
~-_...~ 3.9 3.8 5.0 --3:8-_t-!./A _ 10 . 45 -. N/A---_.•

~.2,Oi7-
_.. ---""'--

CP,31A LP1 2,453 .__ N/A ---_.
R145AC RLP, NlA 4120 5,293 NlA concrete earthen NlA 5.1 4.8 NlA 6.0 4.8 N/A 15 65 NlA

CP145A LP2
- -

1,419 2.276 N/A
Retention RLP2 NlA 4990 5,250 NlA concrete earthen NlA 4.0 4.6 NlA 5.0 4.6 NlA 15 55 NlA

CP164A LP3 1,843 2.651 NlA
R164AC RLP3 NlA 5010 5,292 NlA concrete earthen N1A 5.0 5.1 N1A 6.0 5.1 N/A 15 55 NlA

CP177A LP4 1,912 2.605 NlA
R192AC RLP4 NlA 4360 3,700 N1A concrete earthen N1A 4.5 5.0 N1A 5.5 5.0 N1A '5 55 NlA

CP192A LP5 1,357 450 N/A
Retention RLP5 NlA 5070 6,96' NlA concrete earthen N1A 3.9 3.1 NlA 5.0 3.1 NlA 15 15 NlA

CP209A LP6 1,468 776 N1A
R209A RLP6 NlA 4770 5,339 NlA concrete earthen N1A 4.3 3.7 N1A 5.5 3.7 N1A 15 15 NlA

CP219 LP7 2,113" '.385 N1A
R219 RLP7 NlA 3990 5,518 NlA concrete earthen N1A 5.3 5.2 N1A 6.5 5.2 N1A 15 15 NlA

CP237 LP8 466 566 NlA
Retention RLP8 NlA 4920 2,602 N/A concrele earthen N/A 3.7 4.3 NlA 5.0 4.3 NlA 5 5 NlA

CP250 LP9 N/A 619 no detail
N/A RLPS NlA 2320 3,387

.
NlA earthen NlA 5.0 ___ 4.5 NlA 5 5 NlAconcrete 3.7 4.5 NlA- -

NlA LP10 N/A 874 -!!.~ detail
NiA RLP10 no detail

.
NlA

-- N/A 5.0
---

8' avera;5,791 no detail concrete earthen no detail N/A 4.6 4' to 5' __N/A _ -- 4.6 min. 4' 10 5' _..-_.
N/A LPll NlA 1.332 no detail

-- 4.7, NlA RLPll no detail NlA 5.322 no detail concrete earthen no detail NlA 4' 10 5' NlA 4.7 min. 4' to 5' N/A 20.0 8' averaae

NlA LP12 NlA 549 no detail
N/A RLP12 no detail N1A 1,178 no detail concrete earthen no detail NlA 3.9 4' to 5' NlA 3.9 min. 4' to 5' N1A 5.0 8' averaae

NlA LP13 N1A 652 no detail
NlA RLP13 no detail N1A 4,047 no detail concrete earthen no detail NlA 4.1 4'105' NlA 4.1 min. 4'105' NlA 5.0 S' aver2Qe

NlA LP14 N1A 811 no detail
NlA RLP14 no detail N1A 5.319 no detail concrete earthen no detail N1A 3.8 4' 10 5' NlA 3.8 min. 4' to 5' NlA 15.0 5' averaQe

N1A LP'5 N1A 829 no delail
NlA RLP'5 no detail N1A 5.298 no detail concrete earthen no detail N1A 4.1 4' to 5' NlA 4.1 min. 4' to 5' NlA 20.0 8' averaoe

NlA LP16 NlA NlA no delail
RLP16 NlA NlA 6,015 no delail concrete earthen no detail N1A 4.1

1. This represents the DCA channel concept developed by UAS for MeDOr up-sized from the 50-year storm event fa the lOO-year storm event.
2. Does not include daylighting of the channel.
3. No specific detail or backup computations was included with the HDR study. Such detail was beyond the scope of their study.
4. Does not include a landscape easement tract.
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Table 2.1

Summary and Comparison of Proposed Channel Characteristics

Channel Channel Channel Operation and Maitnenance Road Total Channel Channel .Channel Drop
Aeach Side Slope Slope Channel Width Top Width (includes access road) Velocity Structures

10 IX:l) IftIft) n - value 1ft) 1ft) (lis) #
"URS "UAS

'URS DCF 'URS ADMP 'URS OCR 'URS ADMP 'URS OCR "UAS ADMP 'URS OCR "UAS"ADM? 'URS OCR 2URS ADMP 'URS DC~ 2URS ADMP 2URS ADMP 10< 2URS ADMP 100
50-yr 100-yr 3HDR DCA SO-YT 100-yr 3HD R DCR 50-yr 100-yr 'HDR DCR 50-yr 100-yr 'HDR DCA SO-YT "100-yr 3HOR OCR 50-yr 100-yr 'HDR OCR OCR SO-YT yr 'HDR DCR DCR 50-yr yr 3HDR OCR

R113A 1--
n/. N/A 2:1 6:1 N/A 0.0049 N/A 0.013 0.03 ~A IS' 16' one side N/A ~-- n/a N/A 13.6 n/a N/A none nI. N/A----- ---_.. .---------- ---'- -

~..£'121A n/.
....!g~'AC n/.

...-~A - --2-:1--
=!>~I =: --""""'N'iA"--

0.0044 0.0028 N/A 0.013 0.03 N/A IS' 16' one side N/A 45 1---'-~7___ N/A 14.2 5.2 N/A non~_ 0 r--!"!-~-._--- - ..._--
CP131A LPI

""'0:"6039-RI45AC" RLPl I--~ 2:1 - 6:1 N/A 0.0023 N/A ~L__().:2L_ I--!'J/A 15' 16' one side N/A .
~- ____'~_ _ ... N/A 16.1 5.6 NJA none 3 ...-!:!!..~- ._-- ._---_._. ---_._- - -----CP145A

I---'~I---cc---1--------
1-0013 -6.03 ----;s;- r----. ---- -----

~~ntion RLP2 N/A 2:1 --~ -""N7A-- 0.0047 0.0030 N/A N/A 16' one side N/A --f-20 __ 186 __ N/A _
~- __6.1 N/A none 2 N/A

-- LP3 ------ --_.- f------
CP164A"""'_.__ .

t='~LP3 -
-------

~- --
1-----f----- ---_.

-------0:0026
... -rw;:-- -,---- Woneside 1'Jii\-- ----- ""----,92----,.,-.,-_. _.._-- --f-----. --

....!g~4Ac.._ N/A 61 N/A ....Q2()~4 N/A 0.013 0.03 15' 54 ~- 14.9 6.1 __
I-

N/A none I -..!!!~--------- ------- .•..- ---- ---_._----
CP177A. LP4

-6.0056 -0.6027 0613
-- --;5' -N/A f---s2--- -WA

f----
....!g~2AC RLP4 N/A -"2T- '--6:1---

~_ NIA~- N/A 0.03 N/A 16' one side --'9'-- 18.0 6.2 NJA none 3 N/A
LP5

._--- - --CP192A

~~nlion RLP5 N/A ""21- """'6]---
N/A 0.0032 N/A - - ----- N/A 15.4 N/A 0 N/A0.0048 0.013 0.03 N/A 15' 16' one side NJA 53 128 4.4 none

LP6
----- --

_~P209A

RLP6 ~~~---
1----;-,,--

N/A 0.0038 0.0045 N/A .1-_0.013 __ '0.03 N/A IS'
....

16' one side N/A -"52'" r--
135 N/A 14.5 5.7 N/A 0 NlAR209A 6:1 none

CP219 LP7 ------
R219 ALP? N/A 1-=--f--------,-,.- -

N/A
- -- 0.0031 N/A ---- ----- --NJA-1-1'5:8"""'5:8 NJA 3 NlA__~.:_I- 6:1 0.0036 0.013__ 0.03 N/A IS' 16' one side N/A 56 153 none

CP237 --u>B- ------ ----- ----- ------
------- -2T""- --"6'1- -----f-O:0029 ----0:-(\3 -

~~tiO~ ALP8 N/A N/A 0.0020 N/A 0.013 N/A IS' 16' one side N/A 40 133 N/A 10.2 3.8 N/A none 0 N/A-_._-1------ --_.
CP250 LP9

1--0.0029__N/A_ RLP9 --~~I
~--- -"NJA - no detail I-~ detaH= N/A NJA

-
1 N/A---,,£()26 0_013 0.03 IS' .-J.£~me side no detail 40 135 4.5 none

f-- LPli- -----_._--- -N/A--""""NiA" 1-- ALPlO no detail
-----_. --3-:1-'" no detail nI. oo"delail no detail N/A I--§'O no detail N/A 0 no detail~~ 0.0046 0.03 no detail N/A _---.!!5~ one side N/A 136

\_~~--- LPll ~/A_ 6:1 . ------...._-----
--- ._---- +--- - -

L1':'/A ALP" no detail 3:1 n/. 0.0036 ~~ail n/. 0.03 no detail N/A 16' one side no detail N/A 152 no detail N/A 6.1 no detail N/A 0 ~_o deta..!!-
N/A LP12 1--- ---'--'- - ---

N/A ALP12 no detail N/A --6:"1--' 3:1 nf. 0.0040 no detail no detail-'- """"Nii\- -NJA no detail N/A"" 5.1 no detail
-,--

2 no detailn/. 0.03 16' one side ..,~_deta.!!- 128 N/A
.. _--------- ..._---

N/A LP13
RLP13

-------N/A- --liT- iii. r-no detail ----'-NiA"" _..._---
f--n'odetail

-
"""""7~- no detail . 3:" n/. 0.0044 no detail --~. N/A 16' one side . no detail __ 130 N/A 5..5 no detail N/A 0 no detail

- LP14
---_.- --__ N/A__

1--R"lP14 no detail NlA-· 6:1 1--3'-1-. -·-n/a 0.0046 no detail n/a 0.03 no detail N/A 16' one side ------ 137 no detail N/A --1--5_
9 no detail N/A 2 no detail--t:!iA..- no detail N/A

.. LP15
...- "'- -

N/A -------""
2~~.!...aE.-~iA RLP15 ~get~!!.- 6:1 - '-3:(--' ----,-- 0.0025 no detail

..._-- ------ -no detail
r----

N/A 4.7 no detail N/A 1~!.~_. nla n/. 0.03 -~-!.6~ one side no detail N/A 145 no detail
-j;jf~ LP16 - ... --- ---_.
---- ....- RLP16 N/A

-- _. - 1---- -------1----- ----- -- -----
._---_. -------------- ._----1---- ----- ------1------- 1----------- ._-----1------- ---------f----

2012
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Table

Summary and Comparison of Proposed Basin Characteristics

Basin Basin Basin
Basin Volume Provided Depth Bottom Elevation

10 (ac-ft) (tt) (It)
~URS ~URS

'URS OCR 2URS ADMP 'URS OCR 2URS ADMP 'URS ADMP 100 2,4URS ADMP 100
50-yr 100-yr 'HDR OCR 50-yr 100-yr 'HDR OCR OCR 50-yr yr 'HDR OCR OCR 50-yr yr 3HDR OCR

DLP2 SRLP2 n/a 360 382 no detail 15 13 n/a 1196.9 1202.0 n/a"._------_. ---~------ -----_._._----_. ,---------_. ._---,---1----------,----------- ------_.._------_.-
DLP5 SRNRLP n/a 236 838 no detail 15 15 n/a 1125.0 1117.0 n/a."."'.,._--_.._._.,---- ----------- -'---'-".-------"---" -----.------ --,------_.------- ..__._,"'--_.. ---------' .._--------- -----_. -----,
DLP8 SRLP8 n/a 504 323 no detail 15 22 n/a 1060.5 1050.0 n/a
n/a SRLP12 no detail no detail 320 no detail no detail 15 no detail n/a 999.0 no detail-----_._, ---"--,---- -_.__._--_..---- --._---- -----_.---------------------._-------- ._--_.._--
n/a SRLP16 no detail no detail 230 no detail no detail 8 no detail n/a 902.0 no detail

1. This represents the OCR channe&basin concept developed by URS for MCDOT up-sized from the 50~year storm event to the 1OO-year storm event.

2. Does not include daylighting of the basin.

3. No specific detail or backup computations was included with the HDR study. Such detail was beyond the scope of their study.

4. Basin elevations were not given in the UAS/DCA, but derived from known natural ground elevations at the proposed locations and using the proposed basin depths.
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Table • .

Summary and Comparison of Proposed Basin Characteristics

Basin Basin Basin
Basin Top Elevation Side Slopes Off or On Line?

ID (ft) (X:1 ) (It)
~URS ~URS ~URS

2URS DCR 2URS ADMP 2··URS ADMP 100 2URS ADMP 100 2URS ADMP 10e
50-yr 100-yr 3HDR DCR DCR 50-yr yr 3HDR DCR DCR 50-y yr 3HDR DCR DCR 50-yr yr 3HDR DCR

DLP2 SRLP2 n/a 1215.0 1215.0 n/a 6:1 6:1 n/a on line off line n/a"._-,---"-,--"._-" "._-_._.....-.------ ---~._---._------ ._-~-----_.._--- ~~~-----_.------ .._--~-_.,._._ . ._--- ._----_.
DLP5 SRNRLP n/a 1132.0 1132.0 n/a 6:1 6:1 n/a on line on line n/a
DLP8 SRLP8 n/a 1072.0 1072.0 n/a 6:1 6:1 n/a on line off line n/a

n/a SRLP12 no detail n/a 1014.0 no detail n/a 6:1 no detail n/a off line no detail
n/a SRLP16 no detail n/a 910.0 no detail n1a 6:1 no detail n/a off line no detail
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2.1 SR 303L - North Segment VCR

The DCR associated with the north segment of the SR 303L roadway (prepared by URS) was
obtained as part of the data collection effort for this study. After careful review of the document
and its supporting calculations, the following conclusions were drawn regarding the general
concept of the proposed off site drainage facilities associated with that study:

• The North Segment DCR was prepared for MCDOT using ADOT drainage design
criteria specified in the ADOT Concrete Channel Design Guidance Manual. ADOT
standards were used in conjunction with generally accepted design procedures since the
ultimate roadway would be owned and operated by ADOT .

• Retention (not detention) basins were used. Post storm bleed pipes were assumed to be
gated and closed during the storm event. After the storm event the gates would be
opened to allow the basins to drain within 36 hours. These proposed basins are in-line
facilities that capture and impound the entire inflow generated as a result of the 50-year,
24-hour storm event.

• The design event for the North Segment DCR was the 50-year, 24-hour storm.
• The North Segment DCR assumes that the proposed channel along the west side of the

SR 303L roadway detailed in the FCDMC Loop 303 CorridorfWhite Tanks ADMP
Update would not be in place or constructed at the time of the SR 303L improvements.

• The preferred alternative recommended by the North Segment DCR shows retention
basins placed at the northwest corners of Cactus, Northern, Camelback and the SR 303L
roadway respectively. All three basins retain 100% of the incoming runoff volume
generated during the design storm event.

• The post storm outlet pipe from the proposed retention basin at Cactus Road drains south
until it daylights within the proposed 50-year open channel along the SR 303L.

• The post storm outlet pipe from the proposed retention basin at Northern Avenue drains
east until it daylights within the existing Falcon Dunes golf course/retention basin at
Reems Road and Northern Avenue. This will require an Intergovernmental Agreement
(IGA) with Luke Airforce Base.

• The post storm outlet pipe from the proposed retention basin at Camelback Road drains
east until it daylights within the existing Bullard Wash approximately 2.5 miles east
between Reems Road and Bullard Avenue.

• The North Segment DCR proposes channel improvements from Indian School Road
north to Bell Road. The URS DCR roadway limits are from Indian School Road north to
Clearview Boulevard.

• The design flow rates were calculated by inputting the 50-year, 24-hour design storm into
the Loop 303 ADMP Update existing condition hydrologic model.

2.2 SR 303L - South Segment DCR

The DCR associated with the south segment of the SR 303L roadway (prepared by HDR) was
obtained by URS as part of the data collection effort for this study. After careful review of the
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Loop 303 CORRIOORIWHITE TANKS



document and its supporting calculations, the following conclusions were drawn regarding the
general concept of the proposed off site drainage facilities associated with that study:

• The South Segment DCR does not specifically address the proposed off site drainage
improvements. Rather, the South Segment DCR generally describes the facility proposed
with the ultimate condition for the SR 303L. According to the South Segment DCR, the
system would include a IOO-year channel contained within a 75-foot drainage corridor
that was secured for the project by the City of Goodyear on the west side of SR 303L.
This would place the off site drainage facility completely outside of the SR 303L
roadway right of way.

• The South Segment DCR does not describe whether or not a 75-foot drainage corridor
exists on the east side of the SR 303L roadway from Lower Buckeye south to the Gila
River where the off site drainage concept shows the flood control channel.

• The HDR DCR indicates the 75-foot drainage corridor extends for the DCR project
limits. However, the City of Goodyear general land plan shows no indication of such
corridor north of 1-10. The South Segment DCR project limits extend north ofI-1O to
Indian School Road.

• The South Segment DCR states that the off-site channel is preliminarily designed as a
'smooth lined' channel. The South Segment DCR does not specify actual construction
material. For the purposes of this study, the construction material was assumed to be
concrete.

• The South Segment DCR shows a channel on the west side of the SR 303L roadway from
Indian School Road south to Broadway Road. There is also a proposed channel (parallel
to the one on the west side of SR 303L) shown on the east side of the SR 303L beginning
at approximately the discharge point of the proposed conveyance channel through the
Canyon Trails master plan development near Lower Buckeye Road. This eastern channel
continues south from near Lower Buckeye Road to the Gila River.

• At Broadway Road, the west channel along the SR 303L crosses beneath the SR 303L
and combines with the eastern channel from Broadway to the Gila River.

• The South Segment DCR proposes two basins. The first is to be located at the northwest
comer of 1-10 and SR 303L. The second is proposed at the northwest corner of
Broadway Road and SR 303L. The South Segment DCR refers to these basins as
'regional retention or detention area (peak skimming)' facilities. No other information
was given regarding the basins.

• The South Segment DCR cost estimate only addresses on site drainage improvements
(IO-year storm event) in the quantities and cost estimate. Although the general approach
to the off site system is briefly described, there are no costs attributed to the SR 303L
project. The assumption seems to be that the total cost of the off site improvements is
independent of the SR 303L project.

• The South Segment DCR roadway improvements extend from Indian School Road south
to the Gila River.

As a result of the lack of clarity with regard to the extent and limits of the 75-foot dedicated off
site drainage corridor, URS has assumed that this corridor is only available on a single side of the
SR 303L alignment. Therefore, for the portion of SR 303L where there is a channel on both the
east and west sides of the roadway, it is assumed that right of way is available only on the west
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side. For the portion of the SR 303L where the channels combined on the east side, the 75 foot
corridor is assumed to exist on the east side. Figure 2.4 shows the HDR proposed drainage
improvements. Figure 2.5 summarizes the proposed channels and basin designs for alternatives
I - 3 and the MCDOT DCR.

3.0 Conceptual Design Modifications

Using the conceptual off site drainage design for the MCDOT SR 303L roadway, URS
performed the necessary calculations required to further improve the MCDOT SR 303L drainage
system. The improved system was designed to safely convey the storm water runoff generated
during the lOO-year, 24-hour storm event. URS upgraded the system to comply with the
FCDMC criteria of zero freehoard for the existing condition hydrology and I-foot minimum
freeboard for the future condition hydrology.

3.1 Modeling Issues

URS used the information collected, summarized and reviewed from the data collection portion
of this study to determine a method for completing the required design modifications. During
the detailed review of the design concepts presented by the SR 303L DCR, URS determined that
there was a modeling issue resulting from the change in design storm from the 50-year, 24-hour
to the 100-year, 24-hour storm event.

The North Segment DCR for the SR 303L was designed using the ADOT drainage design
criteria, or the 50-year storm event. Upon a detailed review of the HEC-I connectivity diagram
produced for the DCR, URS discovered that approximately 199 cfs of excess runoff was
generated by the 50-year storm event within sub basin 106. Sub basin 106 is adjacent to and
upstream of the SR 303L on the west. This runoff was not accounted for in the North Segment
DCR off site drainage design due to the following reasons:

• This excess runoff is generated on a developed sub basin where the development has
provided on-site retention for the runoff generated during the 100-year storm event.

• The design storm for the SR 303L off site drainage system was specified by ADOT as the
50-year, 24-hour storm event.

• The existing development (adjacent to the SR 303L roadway) north of Union Hills Drive
is fenced along its perimeter via a block wall precluding entry of any excess runoff from
the sub basin to the SR 303L off site drainage channel.

• Given the fact of the onsite retention was designed for a more stringent design storm than
the SR 303L drainage channel from a peak flow perspective, and the effect of the
adjacent block wall, the North Segment DCR -assumed that this discharge would not
impact the SR 303L drainage channel at Union Hills Drive (CP 106). Hence, the SR
303L off site drainage channel begins at Bell Road rather than Union Hills Drive and
does not include the inflow from sub basin 106 in the model. Since the excess runoff
from sub basin 106 would impact the SR 303L channel (even using the 50-yr storm)
when onsite retention is assumed 80% effective, it has been included in this analysis.
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Given the above information, the HEC- I connectivity was updated to include the discharge
produced from sub basin 106 in the total concentrated flow at the upstream end of the proposed
SR 303L off site drainage channel at BeJl Road. This decision was made based on the foJlowing:

• The excess runoff generated within sub basin 106 is actually higher than one would
expect due to the use of the FCDMC ADMP Update hydrology model that assumes all
onsite retention provided by developments within the watershed will only be 80%
effective. The excess runoff is further increased when modeling the IOO-year, 24-hour
storm event (Qexcess 50-year = 199 cfs, Qexcess 100-year = 409 cfs).

• According to the ADMP Update watershed map, the excess volume produced within sub
basin 106 will likely enter the SR 303L off site drainage system at Bell Road and must be
accounted for when designing the retention basins.

• Any excess runoff produced on sub basin 106 would be conveyed south through the
existing development, across Union Hills Drive and south to Bell Road. At Bell Road,
the runoff would be conveyed east to the SR 303L. Therefore, this discharge should be
included in the total concentrated flow used to design the 100-year off site drainage
channel.

Finally, in the review of the 50-year hydrology model used with the SR 303L off site drainage
design, URS discovered that the HEC-l routing routine 'R I20' was not being added to the total
discharge at CP 130. Since CP 130 is upstream of the SR 303L off site drainage channel, this
flow should be included. The magnitude of the discharge associated with RI20 is approximately
670 cfs. However, the timing of the peak is 'off set' from the peak at CPI 30 by about 25
minutes. This difference in timing results in a combined peak at CP130 that is much lower than
what would be expected if the peak timing of the inflow hydrographs were coincident. URS will
coordinate to carry this change over to the DCR hydrology models for consistency.

3.2 Baseline HEC-1 Model

The first step in evaluating the three alternatives described above was to create a 'baseline'
model from which to work. To this end, URS used the existing hydrology model developed for
the proposed/preferred alternative as developed for the ADMP Update project as a starting point.
This model was then modified for the 50-year storm event using the rainfall data included in the
SR 303L 50-year hydrology model prepared for the DCR.

URS further modified the model to include the following changes per the 50-year model used
with the SR 303L DCR:

• Channel routing data used in the 50-year SR 303L DCR was incorporated into the ADMP
Update model.

• Excess runoff from Sub Basin 106 was included in total inflow to the proposed SR 303L
channel at Bell Road.

• Discharge associated with the R 120 operation was included with the hydrograph
combination at CPI 30 upstream of the SR 303L channel at Thunderbird Road.
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• The Northern Avenue. channel proposed as part of the Loop 303 CorridorlWhite Tanks
ADMP Update project was not part of the SR 303L HEC-l model. By direction of
MCDOT the North Segment DCR design was to estimate off site channel design
discharges assuming that the proposed FCDMC ADMP update.improvements were not
yet constructed. Therefore, the baseline HEC-I model developed for this study does not
include the Northern Avenue channel. If this channel is constructed at a future date, it
could be constructed to convey the majority of the discharges east of SR 303L to the
proposed detention basin adjacent to the existing Falcon Dunes golf course basin at
Reems Road and Northern Avenue. The South Segment DCR does not develop a
detailed analysis with discharges for an off site drainage channel. Therefore, URS
assumed a consistent methodology in the south segment of the SR 303L channel and
assumed that the 1-10 channel proposed as part of the ADMP Update is not yet
constructed at the time of the SR 303L construction.

• URS inserted the basin diversions included in the SR 303L HEC-I model to simulate the
proposed retention facilities at Cactus Road, Northern Avenue and Camelback Road.

After making the appropriate changes to the 50-year baseline HEC-I model, URS compared the
results of the baseline model run with the DCR. Table(s) 3.1 and 3.2 shows a comparison of
peak discharge and volume estimated by the 50-year DCR HEC-I model with those estimated by
the baseline HEC-I model prepared for this study.

Finally, DRS used the baseline HEC-I model to estimate inflow volumes at the proposed
detention/retention basin sites in the South Segment DCR. The South Segment DCR only
proposed basins at 1-10 and Broadway Road. Therefore, the basin proposed at Yuma Road in the
ADMP Update was removed. The model was then run and used to estimate total inflow volume
at the proposed basin locations for the south segment SR 303L. Once determined, these volumes
were input to the baseline HEC- I model to simulate retention basins at these locations. URS
used retention basins since the South Segment DCR did not specify the use of retention over
detention. Retention basins were consistent with the methodology used in the North Segment
DCR.

The South Segment DCR proposed a channel on the east side of SR 303L parallel to the channel
on the west side from approximately Lower Buckeye Road to approximately Broadway Road.
At Broadway Road, the west side channel crosses SR 303L via a storm drain outlet from the
proposed retention basin at the northwest corner of Broadway Road and SR 303L. The flow
from the west side channel combines with the flow in the east side channel and is conveyed
south to the outlet at the Gila River.

Finally, channel routing parameters were based on the general information given by the South
Segment DCR and entered into the baseline HEC-I model. Values that were not specified such
as the manning roughness coefficient were estimated based on the description of a 'smooth lined'
channel. Since a type of concrete was not specified, the n-value was estimated as an average for
smooth finish types.
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Table" -
50-year Discharge Compar i of the SR 303L DCR

with the 50-year ADMP Baseline
Model

DISCAHRGES I I TIME OF PEAK
ID 50-year 50-year Baseline 50-year 50-year

OCR existing Difference OCR Baseline IDifference

DCR I ADMP Model Model [:, Model Model i'I

-~-fJW!: 1---~~~6---1---;~~ -i----- ~~~---- _~ ~~-:~~ I ~~:~~----~----
-'CPl-21-AI--~T 756 f 756- 0 12.42 1242 0

-_~~T31..~~ RLPUS !---Ig7-t----:;o---:,------r----q--~_---'f2~~ ::'--0 :::::
'CP131A I ILP1 i 998 --L- 1235 237 13_17 11325- 008

--;R1-45ACr-RLP1-I---ggs 1--123-2-- - 237- - 13_25 -~ -----0.08 -

~~P145A-[JLP.2 =[__ 2077-1= 231-4 .::::= _ 2i~-=:-13.331-13_33 _ 0-=
R164AC i RLP2 0 I 0 n___ 0 I 22_67 moo

=-~1,-"}:~~A_h!LP3-=11419 L1419-=:f-_--o---1317"] 13_17 __ 0
164AC , RLP3 r--i401 I 1401 0 1~_25 -0

:~~i~I~~~ ~~~] ~~-~rT--~-:1~--=~-%- ~-~:~~ ~~:~~ ----*--
'CP:l22A I 2_N_RLP i_l~.iiJ= 1984 __ 72 13.33 I 13.42 Qc09 _

N/A TRLP5 I 1838 I 0 ----- 13.33 1 0 -----

::~t2~~A~ I...lJ-&~=f~-~{: j=-- ~ ~~~-= ---:~ ~-~:~~ 1 ~ ~:~~ -% --
:=-~P2W!LP7 T 1460=--1467 -=1--_ -!.=~_i3-?5 4375 0 J
__!12!3! bR~Un_l:157__L...._146Q..___ 3 13_92 13_83 -0-99 J
__CP~37 '-~~..!l.. __-_~098 -15 13_92 13.92 0

-ttllo I ~L~;~I-~~16a~u~-- 4~6----- --;-- 13
058-+ 13

05S---:ij--

1. The ADMP Baseline file accounts for 199 cfs (50-yr) and 409 cfs (100-yr) discharge from sub basin(s) 100A, 102A, 101, and 106­
at CPl 06. The OCR does not. This was due to the fact that sub basin 106 is a developed basin providing on-site retention for
the 1OO-yr storm. sub basin actually produces more runoff than it retains in the both the 50-yr or 1OO-yr events. This may be due
to the 80% effeciency factor assumed for all on-site retention throughout the L303 ADMP project area or the difference in
modeled storm duration (24-hr) relative to the retention criteria (2-hr).
Northern channel is not modeled by the OCR. Therefor, it is removed here for consistency with the conditions modeled by
the OCR. This resuits in the existing diversion (10208) being 'turned on' in the ADMP baseline_
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Table 3?

50-year Volume Comparil ,f the SR 303L DCR
with the 50-year ADMP Baseline

Model
VOLUME (AC-FT) TIME OF PEAK

ID DCR Baseline Difference DCR Baseline Difference

DCR ADMP Model Model 6, Model Model 6,

._~I'..!_~~!\ ILP2 !-~~Q_+--%~_~__ 128 13_3L_!~33 0----
-9 ~~~_1l:~~ __ 0

-~l~lff;-1-2-~~~PI -{~}-1- ~;~ -- ----
-28 13.92 I 13_92 0

1. The ADMP Baseline file accounts for 199 cfs (50-yr) and 409 cfs (1 OO-yr) discharge from sub basin(s) 100A, 102A, 101, and 106 ­
at CP106. The DCR does not. This was due to the fact that sub basin 106 is a developed basin providing on-site retention for
the 1OO-yr storm. sub basin actually produces more runoff than it retains in the both the 50-yr or 100-yr events. This may be due
to the 80% effeciency factor assumed for all on-site retention throughout the L303 ADMP project area or the difference in
modeled storm duration (24-hr) reiative to the retention criteria (2-hr)_



3.3 Alternatives Analysis

Once the baseline model was complete, the alternatives analysis used it as a starting point from
which to create the 100-year, 24-hour storm event. The first step in this process was to import
the 100-year, 24-hour rainfall data into the HEC-I model. Next, the three alternatives were
modeled. The three alternatives that were to be analyzed were as follows:

• Alternative I - The off site drainage channel proposed by the MCDOT DCR will be
increased in conveyance capacity to the IDO-year, 24-hour design stonn event. The
proposed retention basin facilities will not be changed.

• Alternative 2 - The off site drainage channel proposed by the MCDOT DCR will not be
.changed. The proposed retention basin facilities will be increased in volume to
accommodate the runoff volume generated during a IDO-year, 24-hour storm event.

• Alternative 3 - A combination of increased channel conveyance capacity and retention
basin volume will be analyzed to provide the level of flood protection required by the
FCDMC as described in the Loop 303 ADMP Update project.

For all three alternatives, the west to east channel along northern from approximately Beardsley
Canal to SR 303L and along l-lO from approximately Y2 mile west of Jackrabbit Road to SR 303L
were not included. Although these channels are part of the loop 303 ADMP update, they are not
part of the DCR off-site drainage. Since this analysis is upgrading the concept presented in the
DCRfrom a 50-year to a IDO-year design, these channels are not included. The impacts of not
including these channels are listed below:

Northern Avenue
• Smaller basin at Northern Avenue and SR 303L
• Slightly larger channel reaches from Northern Avenue to Camelback Road since

upstream flows are not intercepted at Northern Avenue.
1·10
• Smaller basin at 1-10 and SR 303L
• No change to downstream channel reaches since flow crossing l-lO is conveyed from

north to south (parallel) to SR 3031. (Flow along Northern Avenue is conveyed
diagonally to the southeast and thus impacts SR 303L downstream of Northern Avenue.)

3.3.1 Alternative 1

The modeling of Alternative I was accomplished by the process listed below:

• The IDO-year, 24-hour rainfall data was inserted into the baseline HEC-I model in place
of the 50-year, 24-hour rainfall data.

• Diversions cards were modified at each proposed retention basin site that allowed all
flow to be diverted out of the system up to a ceiling volume amount equal to the total 50­
year volume determined by the SR 303L DCR' s. This simulates the retention basins and
allows for excess discharge to continue downstream within the channels.

• The HEC-I model was run and the outflow data were imported into the channel-sizing
workbook.
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• Each channel reach was sized for the increased discharge according to the following
criteria:

o Velocity was held at 15 fls or less - some drop structures were required
o Constructed channel depths defined by the SR 303L DCR's were held and boltom

width was increased.
o There was no freeboard designed into the channel.

• The appropriate routing data were exported to HEC-I and the model was run..
• The resulting discharges were imported back into the channel sizing worksheet and the

channel sizes were modified appropriately.
• The channel routing parameters from the above step were inserted into the future

condition hydrology HEC-I model and run.
• These discharges were evaluated to ensure that the proposed channel would meet

FCDMC freeboard requirements in the future hydrologic condition.

Using the results of the analysis for Alternative I, several comparisons of Alternative I with the
North Segment DCR were made. The results of these comparisons are listed below:

• The total discharge within the channel increased an average of approximately 35%.
• Flow depths within the channel increased an average of approximately 15%.
• The channel boltom width increased an average of approximately 29%
• The channel top width increased an average of approximately 17%

The following information summarizes the increase in inflow volume at each proposed retention
basin. Negative values indicate that the total inflow to a given basin was lower for the future
condition (full build-out of watershed) IOO-year, 24-hour model than that computed by the
existing condition 50-year, 24-hour model:

Cactus Road

Northern Avenue

Camelback Road

1·10 Retention Basin

UPRR/MC 85 Retention Basin

Inflow Volume

% Change
(Existing model)

66%

112%

54%

84%

403%

Inflow Volume

% Change

(Future condition model)

4%

-38%

-17%
-30%

-4%

Table 3.3. Alternative I Inflow Volume Changes

3.3.2 Alternative 2

The process listed below accomplished the modeling of Alternative 2:

• The IOO-year, 24-hour rainfall data was inserted into the baseline HEC-I model in place
of the 50-year, 24-hour rainfall data.
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• Diversions cards were modified at each proposed retention basin site that allowed all
flow and associated volume to be diverted out of the system.

• The HEC-I model was run and the outflow data were imported into the channel sizing
worksheet. Although no modifications were made to the channel sizing, the results of the
larger discharges due to the increased storm event were analyzed.

Using the results of the analysis for Alternative 2, several comparisons of Alternative 2 with the
North Segment DCR were made. The results of these comparisons are listed below:

• The total discharge within the channel increased an average of approximately 24%
• Flow depths within the channel increased an average of approximately 8%.

The channel depths did over-top the SO-year channel design at two locations. At all other
locations along the proposed channel, flow depths were less than or equal to the proposed
constructed depth of the SO-year design.

The following information summarizes the increase in inflow volume at each proposed retention
basin. Negative values indicate that the total inflow to a given basin was lower for the future
condition (full build-out of watershed) IOO-year, 24-hour model than that computed by the
existing condition SO-year, 24-hour model:

Inflow Volume Inflow Volume
% Change % Change

(Existing model) (Future condition model)

56% -2%Cactus Road

Northern Avenue

Camelback Road

1-10 Retention Basin

UPRR/MC 85 Retention Basin

-68%

67%

47%

-58%

84%

29%

-15%

80%

Table 3.4. Alternative 2 Inflow Volume Changes

3.3.3 Alternative 3

The process listed below was used in the modeling of Alternative 3:

• The lOO-year, 24-hour rainfall data was inserted into the baseline HEC-l model in place
of the SO-year, 24-hour rainfall data.

• The HEC-I model was run and the outflow data were imported into the channel-sizing
workbook.

• Working from upstream to downstream, the channel reaches were sized and then the
proposed basins were sized. Basins were modeled as detention basins in order to allow
some outflow during the design storm.

• The channel reaches were sized according to the following criteria:
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o Velocity was held at 15 fls or less - some drop structures were required
o Constructed channel depths defined by the SR303L DCR's were held and bottom

width was increased..
o There was no freeboard designed into the channel.

• Channel reaches and proposed detention basins were sized in an attempt at combining the
approaches used in Alternatives I and 2.

• The appropriate routing data were exported to HEC-I and the model was run.
• The resulting discharges were imported back into the channel sizing worksheet and the

channel and basin sizes were modified appropriately.
• The channel and detention basin routing parameters from the above step were inserted

into the future condition hydrology HEC-l model and run.
• The discharges and volumes were evaluated to ensure that the proposed channel and

basins would meet FCDMC freeboard requirements in the future hydrologic condition.

Using the results of the analysis for Alternative 3, several comparisons of Alternative 3 with the
North Segment DCR were made. The results of these comparisons are listed below:

• The total discharge within the channel increased an average of approximately 23%.
• Flow depths within the channel increased an average of approximately 12%.
• The channel bottom width increased an average of approximately 14%
• The channel top width increased an average of approximately 11%

The following information summarizes the increase in inflow volume at each proposed retention
basin. Negative values indicate that the total inflow to a given basin was lower for the future
condition (full build-out of watershed) lOa-year, 24-hour model than that computed by the
existing condition 50-year, 24-hour model:

Inflow Volume Inflow Volume
% Change % Change Freeboard

(Existing model) (Future condition model) (Ft)

Cactus Road 47% -7% 5

Northern Avenue -69% -84% 6.6

Camelback Road 70% 9% 4.9

1-10 Retention Basin 16% 23% 5

UPRR/MC 85 Retention Basin -57% -73% 3.3

Table 3.5. Alternative 3 Inflow Volume Changes

Table 3.6 shows a comparison of the proposed drainage channel characteristics. Table 3.7 shows
a summary and comparison of the proposed basin characteristics associated with the SR 303L for
the three alternatives.

From a review of the information obtained as part of the above analysis, the following
information was noted:
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Table 3.6

Summary and Comparison of Proposed Channel Characteristics

Channel Reach ID Channel Channel Channel
and Reach Length Channel Design Flow Flow Depth

Concentration Point (It) Construction Material (cfs) (It)

'Alternative 1 'Alternative 2 'Alternative 3 1Alternative 1 I Alternative 2 , 'Alternative 3 'Alternative 1 'Alternative 2 'Alternative 3 2URS DCR 2URSADMP 'Mernative 1 'Aiternative 2 'Atternative 3 'Alternative 1 'Alternative 2 'Alternative 3
1OO-yr 1OQ-yr 10o-yr loo-yr loo-yr 1OQ-yr 10o-yr 100-yr 1OO-yr 'HDR DCR 5O-yr 1OO-yr 1OO-yr 100-yr 1OD-yr 1OQ-yr 10o-yr 100-yr

RLPO RLPO RLPO 5,234 5,234 5,234 concrete concrete concrete N1A 3.2 3.7 3.5
LP LP LP 998 1,306 1,619 1,640 1,614

RLP RLP RLP 5,237 5,237 5,237 concrete concrete concrete N1A 4.6 5.0 5.0
LP1 LPl LP1 2,077 2,453 2,874 2,906 2,901

RLPl RLP1 RLPl 4,261 3,967 4,007 concrete concrete concrete N1A 5.9 6.1 6.0
LP2 LP2 LP2 1,419 2,276 1,765 1,765 1,765

RLP2 RLP2 RLP2 5,292 5,292 5,292 concrete concrete concrete N1A 5.0 4.5 4.4
LP3 LP3 LP3 1,843 2,651 2,229 2,258 2,229

RLP3 RLP3 RLP3 5,291 5,291 5,291 concrete concrete concrete N1A 5.7 5.5 5.3
LP4 LP4 LP4 1,912 2,605 2,260 2,288 2,250

RLP4 RLP4 RLP4 4,500 4,446 4,459 concrete concrete concrete N1A 5.5 4.9 5.4
LP5 LP5 LP5 1,357 450 1,788 1,500 1,504

RLP5 RLP5 RLP5 5,347 5,347 5,347 concrete concrete concrete N1A 4.9 4.1 4.4
LP6 LP6 LP6 1,468 776 2,232 1,659 1,657

RLP6 RLP6 RLP6 5,336 5,336 5,336 concrete concrete concrete N/A 5.4 4.6 4.7
LP7 LP7 LP7 2,113 1,385 2,384 2,390 2,388

RLP7 RLP7 RLP7 4,059 4,019 4,005 concrete concrete concrete N/A 4.3 4.6 6.0
LP8 LP8 LP8 466 566 1,492 559 559

RLP8 RLP8 RLP8 5,481 5,481 5,481 concrete concrete concrete N/A 4.7 4.0 4.0
{ LP9 LP9 LP9 N/A 619 1,462 624 621

RLP9 RLP9 RLP9 5,366 5,366 5,366 concrete concrete concrete N/A 4.5 3.5 3.4
LP10 LP10 LP10 N/A 874 1,462 965 953

RLP10 RLP10 RLP10 5,407 5,407 5,407 concrete concrete concrete no detail 4.3 4.6 4.5
LPll LP11 LP11 N/A 1,332 2,066 1,237 1,234

RLPll RLPll RLPll 33 181 58 concrete concrete concrete no detail 4.3 4.1 4.1
LP12 LP12 LP12 N1A 549 1,642 428 428

RLP12 RLP12 RLP12 4,049 4,049 4,049 concrete concrete concrete no detail 4.4 3.0 3.0
LP13 LP13 LP13 N1A 652 1,642 508 508

RLP13 RLP13 RLP13 5,320 5,320 5,320 concrete concrete concrete no detail 4.5 3.2 3.2
LP14 LP14 LP14 NlA 811 1,642 810 810

RLP14 RLP14 RLP14 5,261 5,261 5,261 concrete concrete concrete no detail 4.4 4.0 4.0
LP15 LP15 LP15 N1A 829 1,642 810 810

RLP15 RLP15 . RLP15 4,681 4,614 4,604 concrete concrete concrete no detail 4.5 3.7 4.1
LP16 LP16 LP16 N1A N1A 426 426 426
--_. --- ----- N1A N1A N/A concrete concrete concrete no detail

1. Figures 2.5 • 2.7 show the proposed alternatives
and associated concentration points.
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Table 3.6

Summary and Comparison of Proposed Channel Characteristics

Channel Reach ID Channel Channel Channel Channel
and Construction Depth Bottom Width Side Slope Slope

Concentration Point (tt) (tt) (X:1) (ftIft)

'Alternative 1 'Alternative 2 'Alternative 3 'Alternative 1 'Alternative 2 • 'Alternative 3 'Allernative 1 1Alternative 2 'Alternative 3 'Alternative 1 'Allernative 2 'Allernative 3 'Alternative 1 'Alternative 2 'Alternative 3
10o-yr 10o-yr 1QQ-yr 1QQ-yr 100-yr 10o-yr 1oo-yr 100-yr 1OO-yr 1oo-yr 1oo-yr 1oo-yr 10o-yr 1OD-yr 10o-yr

RLPO RLPO ALPO 4.4 5.1 5.1 15 10 10 2:1 2:1 2:1 0.0049 0.0049 0.0049
LP LP LP

ALP RLP ALP 4.4 5.1 5.5 15 10 12 2:1 2:1 2:1 0.0036 0.0044 0.0036
LP1 LP1 LP1

ALP1 RLP1 ALP1 4.8 5.8 6.1 22 15 20 2:1 2:1 2:1 0.0024 0.0039 0.0026
LP2 LP2 LP2

RLP2 RLP2 RLP2 5.9 6.2 4.5 14 15 18 2:1 2:1 2:1 0.0035 0.0047 0.0037
LP3 LP3 LP3

RLP3 RLP3 RLP3 5.0 4.5 5.3 15 15 18 2:1 2:1 2:1 0.0030 0.0034 0.0030
LP4 LP4 LP4

RLP4 RLP4 RLP4 5.7 5.6 5.4 17 15 18 2:1 2:1 2:1 0.0029 0.0056 0.0029
LP5 LP5 LP5

RLP5 RLP5 ALPS 5.5 4.9 4.4 15 15 15 2:1 2:1 2:1 0.0034 0.0048 0.0037
LP6 LP6 LP6

RLP6 RLP6 RLP6 4.9 4.3 4.9 17 15 15 2:1 2:1 2:1 0.0030 0.0038 0.0033
LP7 LP7 LP7

RLP7 RLP7 RLP7 5.4 4.7 6.0 15 15 15 2:1 2:1 2:1 0.0029 0.0043 0.0028
LP8 LP8 LP8

RLP8 RLP8 RLP8 6.0 5.7 4.1 13 5 5 2:1 2:1 2:1 0.0035 0.0029 0.0029
LP9 LP9 LP9

RLP9 RLP9 RLP9 4.7 4.1 3.5 16 8 8 3:1 3:1 3:1 0.0042 0.0002 0.0052
LP10 LP10 LP10

RLP10 RLP10 RLP10 4.3 5.0 5.0 20 8 8 3:1 3:1 3:1 0.0037 0.0037 0.0037
LP11 LP11 LP11

RLP11 RLP11 ALP11 4.4 4.3 4.3 20 8 8 3:1 3:1 3:1 0.0069 0.0099 0.0099
LP12 LP12 LP12

RLP12 RLP12 RLP12 4.5 3.1 3.2 16 8 8 3:1 3:1 3:1 0.0057 0.0046 0.0046
LP13 LP13 LP13

RLP13 RLP13 RLP13 4.5 3.2 3.2 17 8 8 3:1 3:1 3:1 0.0048 0.0048 0.0048
LP14 LP14 LP14

RLP14 RLP14 RLP14 4.5 4 4.0 18 8 8 3:1 3:1 3:1 0.0048 0.0048 0.0048
LP15 LP15 LP15

RLP15 RLP15 RLP15 4.5 3.7 4.1 20 8 8 3:1 3:1 3:1 0.0039 0.0068 0.0043
LP16 LP16 LP16

. ..... -----

1. Figures 2.5 - 2.7 show the proposed alternativE
and associated concentration points.
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Table 3.6

Summary and Comparison of Proposed Channel Characteristics

1. Figures 2.5 - 2.7 show the proposed alternativE
and associated concentration points.

Channel ReachlD Operation and Maitnenance Road Total Channel Channel Channel Drop
and Channel Width Top Width (includes access road) Velocity Structures

Concentration Point n ~ value' (It) (It) (lis) II

'Alternative 1 'Alternative 2 'Alternative 3 1Alternative 1 1Alternative 2 . lAlternative 3 1Alternative 1 ' Alternative 2 'Alternative 3 'Alternative 1 ' Alternative 2 1Alternative 3 'Alternative 1 1Alternalive 2 1Alternative 3 'Alternative 1 'Alternative 2 1Alternative 3
10o-yr l00-yr 100-yr 10o-yr 10o-yr l00-yr l00-yr 100-yr lOQ-yr l00-yr 100-yr l00-yr 100-yr 10Q-yr l00-yr l00-yr l.OQ-yr l00-yr

RLPO RLPO RLPO 0.013 0.013 0.013 20' west side 20' west side 20' west side 52.7 50.5 50.5 14.1 14.3 14.1 0 0 0
LP LP LP

RLP RLP RLP 0.013 0.013 0.013 20' west side 20' west side 20' west side 54.4 53.1 54.0 14.6 16.2 14.8 2 0 1
LPl LPI LPl

RLPI RLPl RLPl 0.013 0.013 0.013 20' west side 20' west side 20' west side 65.6 59.8 64.4 14.4 17.7 14.9 2 0 2
LP2 LP2 LP2

RLP2 RLP2 RLP2 0.013 0.013 0.013 20' west side 20' west side 20' west side 54.0 53.0 56.0 14.9 16.5 15.0 2 0 1
LP3 LP3 LP3

RLP3 RLP3 RLP3 0.013 0.013 0.013 20' west side 20' west side 20' west side 57.8 57.4 59.2 14.9 15.i' 14.8 1 0 1
LP4 LP4 LP4

RLP4 RLP4 RLP4 0.013 0.013 0.013 20' west side 20' west side 20' west side 59.0 54.6 59.6 14.7 18.9 14.6 4 0 5
LP5 LP5 LP5

RLP5 RLP5 RLP5 0.013 0.013 0.013 20' west side 20' west side 20' west side 54.6 52.1 52.7 14.8 15.9 14.5 0 0 0
LP6 LP6 LP6

RLP6 RLP6 RLP6 0.013 0.013 0.013 20' west side 20' west side 20' west side . 58.6 54.0 54.7 14.9 15.0 14.3 3 0 2
LP7 LP7 LP7

RLP7 RLP7 RLP7 0.013 0.013 0.013 20' west side 20' west side 20' west side 59.0 57.7 59.0 15.0 17.4 14.8 2 0 2
LP8 LP8 LP8

RLP8 RLP8 RLP8 0.013 0.013 0.013 20' west side 20' west side 20' west side 51.8 41.4 41.4 14.3 10.7 10.7 0 0 1
LP9 LP9 LP9

RLP9 RLP9 RLP9 0.018 0.018 0.018 20' west side 20' west side 20' west side 63.0 49.0 49.0 11.0 9.9 9.8 0 0 0
LP10 LP10 LPl0

RLP10 RLP10 RLP10 0.018 0.018 0.018 20' west side 20' west side 20' west side 65.8 58.1 58.1 10.4 9.7 9.7 0 0 0
LPll LP11 LPll

RLP11 RLPll RLP11 0.018 0.018 0.018 20' west side 20' west side 20' west side 66.4 54.0 54.0 14.4 14.9 14.9 1 1 1
LP12 LP12 LP12

RLP12 RLP12 RLP12 0.018 0.018 0.018 20' west side 20' west side 20' west side 63.0 46.6 47.2 12.7 8.5 8.5 0 0 0
LP13 LP13 LP13

RLP13 RLP13 RLP13 0.018 0.018 0.018 20' west side 20' west side 20' west side 64.0 47.2 47.2 12.0 9.1 9.1 0 0 0
LP14 LP14 LP14

RLP14 RLP14 RLP14 0.018 0.018 0.018 20' west side 20' west side 20' west side 65.0 52.0 52.0 11.9 10.~ 10.2 0 0 ·0
LP15 LP15 LP15

RLP15 RLP15 RLP15 0.018 0.018 0.018 20' west side 20' west side 20' west side 67.0 50.2 52.6 11.0 11.6 9.8 0 0 0
LP16 LP16 LP16
..--- - -- -

-
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Table 3.7

Summary and Comparison of Proposed Basin Characteristics

Proposed
Basin

ID

Altemative 1 Alternative 2 Altemative 3
lOO-yr lOO-yr 10a-yr

Volume Provided
lac-~\

Alternative 1 Alternative 2 Alternative 3 Alternative 1
lOO-yr tOO-yr 100-yr lOO-yr

Basin
Depth

Iftl

Alternative 2 Altemative 3
lOO-yr lOO-yr

"Altemative 1
100-yr

Basin
Bottom Elevation

I~\

Alternative 2 Altemative 3
lOQ·yr 100.yr

Basin
Tap Elevation

I~\

Alternative 1 Alternative 2 Alternative 3
100'yr 100'yr 100·yr

Basin
Side Slopes

IX:O-

Altemative 1 Alternative 2
lOO-yr tOO-yr

Alternative 3
100-yr

Basin
Off or On Line

I~\

Alternative 1 Alternative 2 Alternative 3
100-yr 100-yr l00-yr

LP12RT LP12RT SRLP12
'''''[P'''S'RT .. "-"Lp"16RT "HH:~rA[p1'if"

360 §.~.~_ 560 ".!? .·····236 268 ......_..~:=~~~~~{=:...... 15
504 ····..·.. ··538 550 ·{S···

15 15
10 "1·0....·M

••

1197
..·····H26

1059
1013.0 1013.0 1013.0........91·2·..0· ········..s1·2:i)"M... '"M'''-'9'1'2~6'''''

6:1 6:1
::II' 6:1

6:1 6:1

....~:..! _..N 6:16:1 .. ··.. ··..iFi·..··· 6:1
··..·..6:1

NOTE'
The above basins are designated as 'on Ilne'. Although
the basin lootprints COlJld be reduced by making them 'oft
line'. this would result in larger volumes o/llow moving
downstream. Therefore, basins rurther downstream WQuld
receive larger amounts of volume and WQuld have to
therefore provide more attanuatio.n 10 maintain channel
peaks. The savings in area downstream may be lost due
to the added volume from ypstream. Depending on the
~ituation. the downstream channel reaches might increase
as well, This would result at the peak timing for combining
hydrographs ocurred In a manner that the resultant
disctlarge was larger than before. Finally, offlIne basins
lequire some type of in/low and outflow structure (such as
a weir).

1. This re~reS8fl1S the OCR channe&basin ~cept developed by URS for MeDQr up-sized trom the 50-year storm event to the l00-year storm event.

2. Does not inclUde dayl1ghting of the basin.

3. Ne specific detail or backup computations W3$ included with the HDR study. Such detail was beyond the scope of their study.

4. Basin elevations were not given in the VRs/DCR. but derived from known natural ground elevaUons at the proposed locations and using the proposed basin depths.

5. Figures 2.5 - 2,7 show the proposed a1tematives and the proposed basin klcatlons.

1 of 1
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o For Alternative I, theinflow volume at proposed basin for the North and South Segment
DCR's was exceeded by an average of approximately 280 acre-feet.

o For 'Alternative 2, there were 8 channel reaches where the maximum allowable channel
velocities recommended in the FCDMC hydraulic design manual were exceeded (V > 15
f/s).

o For Alternative 2, there were 2 channel reaches where the proposed constructed channel
depth for the North Segment DCR was exceeded.

o Alternative 3 used a combination of Alternatives I and 2 to eliminate channel
overtopping and to eliminate surcharging of proposed retention basins.

Once the facilities were sized for the 3 alternatives, they were super-imposed on the digital
terrain model (DTM) created for the project area in Land Development Desktop.

The proposed alternative channels were not horizontally 'tied down' using field survey
monuments since that type of precision was beyond the scope of this study. However, they were
oriented by lining up the east bank channel daylight line for each alternative with the east
channel bank line of the proposed off site channel facility for the North Segment DCR.

Since the North Segment DCR did not daylight the proposed off site channel using the DTM, the
east channel bank is shown on the plans as a straight line. Per the scope of work for this study,
the proposed alternative channels were daylighted with the DTM. The east daylight line was
then superimposed on the east channel bank line as defined by the North Segment DCR. The
purpose for this method of placement was to facilitate an approximate comparison of the 100­
year channel alternatives relative to the 50-year North Segment DCR off site channel design.
The comparison was to be specific to the proposed channel footprint and orientation with respect
to the clear recovery zone required by ADOT for the SR 303L roadway design. The comparison
would also be useful in determining the amount of additional right of way required (if any) due
to the larger alternative channel footprints.

Since there was no detail shown for the off site channel proposed with the South Segment DCR,
the alternative channels were placed within a 75 foot corridor outside of the SR 303L right of
way.

4.0 Quantity and Cost Analysis

Based on the Alternatives Analysis discussed above, URS has developed quantities for each of
the 3 alternative channel designs. In addition to the three alternatives, quantities and costs were
developed for the 50-year MCDOT DCR design as well. This was done using the methodology
and criteria followed by the Loop 303 ADMP Update and the three alternatives. This results in a
'normalized' cost estimate for the MCDOT DCR that is directly comparable with the estimates
prepared for the three alternatives.

As a result of the data collection and summary task of this analysis several factors emerged
which explained the difference in the quantity/cost estimates prepared for the North Segment
DCR and the Loop 303 ADMP Update preferred alternative. These are briefly explained below:
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• The Loop 303 ADMP Update used a greater level of protection design storm (IOO-year,
24-hour versus the 50-year 24-hour)

• The ADMP Update 'North Loop 303 Channel' (analogous to the North Segment DCR
channel) had different project limits. The ADMP Update North Loop 303 Channel
extends from Greenway Road to Bullard Wash. The North Segment DCR channel
extends from Bell Road to Indian School Road.

• The philosophy of the Loop 303 ADMP Update channel was to use a large shallow multi­
use type facility to accomplish flood control. The philosophy of the North Segment DCR
was to use a relatively narrow concrete channel to protect the SR 303L roadway.

• Due to the difference in design philosophy, the Loop 303 ADMP Update channel has a
much larger footprint. The channel also has more stringent limits to the maximum

. allowable velocity and therefore, uses drop structures to limit it.
• The multi-use/aesthetic nature of the Loop 303 ADMP Update channel requires the use

of elaborate landscaping and treatments compared with the simple concrete finish
associated with the North Segment DCR.

• Due to uncertainties associated with the final preferred cross section for the SR 303L
roadway, the Loop 303 ADMP Update assumed that all right of way required for the
channel would be additional to that already secured for the roadway. If the assumption is
made that the Loop 303 ADMP Update channel can use any and all right of way available
from the SR 303L roadway, the total required right of way is decreased by approximately
42.7% from approximately 275 acres to 157.5 acres.

• The methods for determining earthworks are more detailed for the Loop 303 ADMP
Update analysis than those used with the North Segment DCR. The North Segment DCR
used the average area end method to determine channel excavation without regard for
topography. For the alternatives analysis, a proposed channel profile was developed and
superimposed onto the digital terrain model (DTM) developed for the project. Using
channel cross-section templates, the Land Development Desktop software (LDD) was
used to estimate cut and fill quantities. The North Segment DCR used a simplified
approach to determining the excavation quantity required for the proposed retention
facilities. The North Segment DCR simply used the volume of inflow during the 50-year
storm event as the basin excavation quantity. The alternatives analysis superimposed the
proposed basin design onto the DTM and used LDD to determine the cut and fill
quantities.

• There were different assumptions used to size proposed culvert crossings along the North
Segment DCR channel versus those used for the Loop 303 ADMP Update analysis. The
main difference being that the Loop 303 ADMP Update analysis assumed that the
maximum allowable headwater at each proposed culvert inlet couldn't exceed the depth
of flow within the channel. For the North Segment DCR, the maximum allowable
headwater was allowed to be greater than the flow depth within the channel and hence,
fewer culvert barrels were required to convey'the discharge. The North Segment DCR
does not account for the effects of this excessive headwater on the proposed water surface
elevation within the channel. There would likely be a significant impact to the channel
capacity due to backwater, which could require a larger channel section.

• The proposed channel footprint for the North Segment DCR was based on the top width
of the channel times the channel length. The top width was a function of channel side
slopes, a IS-foot access road and total proposed depth of the channel. For the alternative
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analysis, the proposed channel footprint was based on daylight lines determined by
superimposing the proposed channel onto the DTM. These daylight lines typically result
in a much wider channel footprint and are generated by attaching cross section templates
to the proposed vertical profile. The templates included a 20-foot access road on the west
side of the proposed channel per the criteria used with the 1303 ADMP Update.

• The proposed basin footprints for the North Segment DCR were estimated by assuming a
square shaped basin at IS-feet of depth and 6: I side slopes with zero freeboard. No
provision was made for the daylighting of the basin. The alternatives analysis
superimposed the basin design onto the DTM and determined the daylight lines. In
addition, a 20-foot access road was accounted for per the L303 ADMP Update criteria.
The North Segment DCR did not account for any access road in its footprint estimate.

Similarly, during the course of completing this task, several factors affecting the quantities and
hence the cost of the alternatives relative to the North Segment DCR off site drainage
improvements were discovered. These factors result in a significant difference between the cost
estimates for the North Segment DCR off site drainage improvements and the alternatives
analysis. Several of these factors are listed and briefly explained below:

• The alternatives analysis starts with higher discharges and volume inflow estimates for
the 50-year baseline model. This is due to modeling issues/differences between the
alternatives analysis and the SR 303L North Segment DCR. See discussion in sections
3.1 and 3.2 for detail.

• Due to an increased storm event for the basis of design from the 50-year, 24-hour storm
to the 100-year 24-hour storm, proposed alternatives are generally larger than those
detailed in the SR 303L DCR. See discussion in section 3.3.1 through 3.3.3 above for
details.

• There were different assumptions used to size proposed culvert crossings along the North
Segment DCR channel versus those used for the alternatives analysis. The main
difference being that the alternatives analysis assumes that the maximum allowable
headwater at each proposed culvert inlet can't exceed the depth of flow within the
channel. For the North Segment DCR, the maximum allowable headwater was allowed
to be greater than the flow depth within the channel and hence, fewer culvert barrels were
required to convey the discharge. The North Segment DCR does not account for the
effects of this excessive headwater on the upstream hydraulic conveyance capacity of the
channel. There would likely be a significant impact to the channel capacity due to
backwater, which could require a larger channel section.

• The method for determining earthworks was much more detailed for the alternative
analysis than those used with the North Segment DCR. The North Segment DCR used
the average area end method to determine channel excavation without regard for
topography. The alternatives analysis used a proposed channel profile superimposed onto
a DTM developed for the project. The proposed channel sections were drawn as
templates and attached to the proposed profile. The Land Development Desktop software
(LDD) was used to estimate cut and fill quantities. Similarly, the North Segment DCR
used a simplified approach to determining the excavation quantity required for the
proposed retention facilities. The North Segment DCR simply used the volume of inflow
during the 50-year storm event as the basin excavation quantity. The alternatives analysis
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superimposed the proposed basin design onto the DTM and used LDD to determine the
cut and fill quantities.

• The proposed channel footprint for the North Segment DCR was based on the top width
of the channel times the channel length. The top width was a function of channel side
slopes, a IS-foot access road and total proposed depth of the channel. For the alternative
analysis, the proposed channel footprint was based on daylight lines determined by
superimposing the proposed channel onto the DTM. These daylight lines typically result
in a much wider channel footprint and are generated by attaching cross section templates
to the proposed vertical profile. The templates included a 20-foot access road on the west
side of the proposed channel.

• The proposed basin footprints for the North Segment DCR were estimated by assuming a
square shaped basin at IS-feet of depth and 6: I side slopes with zero freeboard. No
provision was made for the daylighting of the basin. The alternatives analysis
superimposed the basin design onto the DTM and determined the daylight lines. In
addition, a 20-foot access road was accounted for. The North Segment DCR did not
account for any access road in its footprint estimate.

Detailed comparisons similar to those described above with the South Segment DCR are not
possible since that study does not consider the quantities and/or costs associated with the off site
drainage improvements. Rather, the study only gives average estimates of the channel and basin
dimensions without any detailed computations. Table 4.1 shows a detailed comparison of
quantities estimated with the North Segment DCR relative to those estimated for the alternative
analysis. Table 4.1 also shows the quantities computed for the North Segment DCR using the
methodology and criteria laid out for the L303 ADMP Update. This information has been
labeled on Table 4.1 as the 'Normalized' DCR.

5.0 Channel Safety and Access Considerations

The issues of safety and access were considered regarding the improved design of the proposed
100-year SR 303L flood control facility. Implementing proper cost effective safety measures for
this type of facility is extremely important in order to mitigate issues related to life, traffic and
property. Since this proposed facility will be constructed adjacent to a high-speed roadway, the
issue of safety in regard to traffic becomes very important. Safety with regard to the life and
health will not be as critical since the proposed facility will not offer multi-use components and
will likely have restricted access. The following section will discuss the safety issues as they are
described by both FCDMC and MCDOT/ADOT. The topics discussed will include public
access; escape ramps, clear recovery zones, barriers and an evaluation of safety requirements in
general.

5.1 FCDMC General Safety Requirements

The FCDMC hydraulic manual discusses safety requirements in terms of multi-use/aesthetic
facilities as well as limited access facilities.
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Table 4.1
Quantities Summary of Directly

Comparable Items for
North DCR Channel

'bl IICfSQ uantJtles ummary 0 DirectlY ompan e tems
Quantities

CHANNEL NAME ITEM DESCRIPTION UNIT OCR Normalized OCR Alternative 1 Alternative 2 Alternative 3 Comments

SR 303L - North Channel Excavation C.Y. 371.000 468,988 443,614 481,701 448,056

Channel Fill C.Y. 0 13,830 46,102 24.918 43.813

Concrete Channel Lining 'S.YJL.F 201,080SY/49,690LF 234,130SY/52,302LF 52,420 55.738 52,071 DCA uses 6" and S" lining. Alternatives use S"

Retention Basin Net Excavation C.Y. 2,100,000 43,206,183 2,393,119 3,139,998 2.765,343
Drop Structures - Grouted Rip-Rap C.Y. 0 0 80 0 72 ----,,--- - -- - - - -_._---
Channel ROW ACRE 0.97 53.00 41 36 48

Basin ROW - rectangular parcel bounding daylight lines ACRE B9 6105.9/113.7 105 128 124 ADMP values include daylighllines

Hydroseed & Topsoil ACRE n1a 107 98 122 119
Alternatives assume hydroseed in basins only, ADMP

assumes hydroseed in channels as well

Landscaping & Aesthetic Treatment SF n/a n/a 0 0 0
Rip Rap Energy Dissipater EA. 3 3 3 3 3

Bell Road Culvert EA. 2-barrel 5x6 RCB - 190' 9-barref 5x6 RCB - 190' 4-barrel 10x6 RCB - 190' 3-barrel 10x6 RCB - 190' 3-barrel 10x6 RCB - 190'
DCA culverts sized using HW>dchannel without

checking baCKwater; AOMP uses HW = dchannel.

Greenway Road Culvert EA. 2-barrel 6x6 RCB - 230' 9-barrel 6x6 RCB - 230' 5-barrel 10x6 RCB - 230' 4-barrel 10x6 RCB - 230' 3·barrel 10x6 RCB - 230'
DCA culverts sized using HW>dchannel without

checking backwater; ADMP uses HW = dchannel.

Waddell Road Culvert EA. 2-barrel 6x8 RCB - 330' 9-barrel 6x8 RCB - 330' 7-barrel 10x6 RCB - 330' 6-barrel 10x6 RCB - 330' 6·barrel 10x6 RCB - 330'
OCR culverts sized using HW>dchannel without

checking backwater. ADMP uses HW ~ dchannel.

Cactus Road Culvert EA. n/a n/a n/a n/a n/a no culvert at this location lor OCR

-
OCR culverts sized using HW>dchannel withoutPeoria Avenue Culvert EA. 3-barrel 6xB RCB - 330' 11-barrel 6x8 RCB - 330' 7-barrel 10x6 RCB - 330' 8-barrel 10x6 RCB - 330' B-barrel 10x6 RCB - 330' . checking backwater; ADM? uses HW = dchannel.

-
Olive Avenue Culvert EA. 4-barrel 6xB RCB - 320' 12-barrel 6x8 RCB - 320' 8·barrel 10x6 RCB - 320' 9-barrel 10x6 RCB - 320' 8-barrel 10x6 RCB - 320'

DCA culverts sized using HW>dchannel without
checking backwater; ADM? uses HW = dchannel.

Northern Avenue Culvert EA. n/a no culvert at this location tor DCA

Glendale Road Culvert EA. 3-barrel 6x8 RCB - 310' 11-barrel 6x8 RCB - 310' 7-barrel10x6 RCB - 310' 7-barrel 10x6 RCB - 310' 7-barrel10x6 RCB· 310'
OCR culverts sized using HW>dchannel without

checking backwaler; ADM? uses HW-= dehanne!.

Bethany Home Road Culvert EA. 3-barrel 6xB RCB - 320' 12-barrel 6xB RCB - 320' B-barrel 10x6 RCB - 330' 7-barrel10x6 RCB - 330' 7-barrel 10x6 RCB - 330'
DCA culverts sized using HW>dchannel without

checking backwater; ADM? uses HW = dchannel.

Camelback Road Culvert EA. n/a no culvert at this location for OCR

Indian School Road Culvert EA. 2-barrel 5x6 RCB - 450' 6-barrel 5x6 RCB - 450' 6-barrel 10x6 RCB - 420' 3-barrel 10x6 RCB - 420' 3-barrel 10x6 RCB - 420'
DCA culverts sized using HW>dchannel without

checking backwater; ADM? uses HW = ~hannet.

1. Alternative culvert lengths were based on the OCR Ultimate plans.
2. The MCDOT OCR preferred alternative 26 was 'normalized' for direct comparison with the CO#12 alternatives. The OCR was quantified based on the methods and criteria used with the L303 ADMP Update and alternatives 1-3.
3. MCDOT OCR used a unit of SY, the ADMP Update and CO#12 alternatives used L.F.
4. MCDOT OCR did not daylight or include access road. The normailzed cost accounts for both of these things.
5. MCDOT OCR did not daylight. The normailzed cost did.
6. MCDOT OCR did not daylight. The normailzed cost did. Also, the normalized cost shows daylight only (DO) and rectangular area (RA) bounding the basin, DOIRA above.
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For multi-use facilities, it is very important to communicate potential hazards to the pubiic.
To this end, the FCDMC recommends the use of signage with illustrative graphics that explain
the primary flood control purpose of the facility. The signage should also inform the public of
potential dangers present such as flooding, high velocity flows, etc ... and explain that the
primary purpose of the facility is flood control. In addition to signage, potential danger can be
communicated to the public by using advanced warning of flooding such as alarms that may be
triggered by the detection of flow upstream.

The FCDMC divides potential flood devices itito two categories. The first include those devices
that limit access (fencing, guardrail, warning signs, safety barriers, etc ... ). The second includes
those devices that permit escape (safety nets, cables, safety racks, stepped walls, ladders, etc ... ).
It should be noted that devices that permit escape, generally tend to impede flow as well.

The FCDMC recommends that dry weather safety also be addressed. This includes potential
traffic hazards such as, improper guardrail placement and unprotected drops. This could also
include vertical drops within the channels that attract the public for unsafe recreation. Since the
manual does not use specifics in regard to these types of safety measures, more detail is given in
the ADOT and MCDOT Roadway Design Guidelines.

In alternatives I and 3, some drop structures were used to control maximum channel velocity.
The flow velocity in the channel for all three alternatives is generally between 10 and 19 f/s,
however, it is limited to a maximum of 15 fls for alternatives where drop structures are used.
According to the new FCDMC draft hydraulic manual, any hydraulic structure that incorporates
drop structures should limit the height of such structures to a maximum of 2.5 feet.

To simplify the analysis, the proposed drop structure height ranged from 2 to 4 feet. The height
of the drops was determined by a quick initial optimization of the channel profile using a
combination of proposed channel slope, the existing ground slope and upstream/downstream
target elevations. The target elevations were generally based on the following factors:

• Existing structure elevation (either upstream or downstream) that is being 'tied into'
• A maximum or minimum elevation required to allow clearance over or under an

existing structure
• Cut and fill considerations based on the existing topography
• Minimum channel depths required to maintain flow depth and freeboard requirements

relative to existing grades along the proposed channel profile

Based on the FCDMC safety requirements, all of the channel design alternatives may require
some modification. The proposed channel in all three alternatives is a concrete lined channel
with side slopes of 2: I from Indian School Road north and 3: 1 from Indian School Road south.
The channel is sub-critical with depths greater than three feet and has relatively high velocities
during the design storm. Due to the relatively steep channel side slopes of. 2: I, and high flow
velocities, the FCDMC safety recommendations call for either limited access to the channel or
escape ladders with signage in the channel indicating escape routes. Although it would be more
economical to provide escape ladders and signage, it would probably be safer to preclude any
public access at all through the use of fencing. Such fencing may not be desired, however, due
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to aesthetic considerations. In any case, the cost of fencing along the entire channel length of
18.5 miles on both sides (37 miles) would be a significant (approximately 1.5 Million). Table 5.1
shows a summary of the alternatives and the recommended FCDMC channel safety and access
requirements.

In regard to proposed retention basins, the FCDMC recommends that factors such as inflow
velocities at basin inlets be minimized to reduce the risk of harm to anyone near the inlet during
a storm event. This study did not consider the reduction of inflow velocities, however, they
should be considered upon final design. For an in line basin, limiting the channel velocity at the
inlet would likely be accomplished through a combination of flattening the channel, use of grade
control/drop structure(s) with a stilling basin and/or channel widening. For off line basins, this is
not as difficult since the inflow velocity could be controlled using a side weir from the channel in
combination with a stilling basin/energy dissipator.

The FCDMC recommends that railings or fencing be provided along the top of structural walls.
Again, this was not considered for this analysis. Such fencing and railing would be a very minor
cost in comparison with the overall project costs.

The FCDMC also recommends that the side slopes in proposed retention/detention facilities be
kept as flat as possible (4: I or flatter) to allow persons caught to easily escape. Since all three
alternatives propose the use of grass lined basins with 6: 1 side slopes, this should not be an issue.

Another FCDMC safety requirement for retention/detention basins involves the use of trash
racks or access barriers on outlet pipes. These structures will effectively reduce the potential for
someone to be trapped in the outlet pipe. In addition, there should be well signed exit routes that
are easy to negotiate when wet. This should not be a problem since the proposed retention basins
will have 6: I side slopes and should be easy to exit from any direction. It is important that signs
be posted at outlets alerting the public that powerful currents could develop near the outlet that
could drag a person under-water regardless of the presence of a trash-rack. The use of trash
racks should be considered during final design and will create some head loss due to the
restriction of the outflow. Computations of the trash rack head loss and its effect on peak stage
within the basin should be evaluated. If trash rack head loss is significant, the basin may be
enlarged or deepened to compensate. Table 5.2 shows a summary of the alternatives and the
recommended FCDMC basin safety and access requirements.

5.2 ADOTIMCDOT Safety and Access Requirements

Based on conversations with the URS SR 303L DCR project team, the SR 303L DCR scope of
work dictated the use of ADOT design criteria. The reason for this was based on ownership of
the roadway. Since ADOT actually owns the road the ultimate design should be based on ADOT
standards. However, design requirements for the interim condition may be more flexible and
may possibly incorporate MCDOT standards. For the purpose of this study, the assumption will
be for the ultimate SR 303L roadway design and therefore, the ADOT guidelines are used.
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Table 5.1
FCDMC Channel Safety and Access

Channel Description FCDMC Safety. Recommendations
Headwalls 'fencing

andlor Drop 'escape minimize along
Alternative Depth Velocity Side Slopes Material Multi-Use Wingwalls Structures Flow ladders or 'Cost height of 'Cost channel SCost .

ID (ft) . (f/s) (X:1) Description YIN YIN YIN Classification equal Estimate drops @ 2.5' Estimate YIN Estimate
Alternative 1 4.5 to 6 13to 15 2:1 concrete N Y Y sub critical N/A N/A N N/A N $1,502,546
Alternative 2 4 to 6 10.5t019 2:1 concrete N Y N sub critical N/A N/A N N/A N $1,502,546
Alternative 3 ·4 to 6 10.5 TO 14.9 2:1 concrete N Y Y sub critical N/A N/A N N/A N $1,502,546

)

N:
Y:

Alternative does not implement the recommendation
Alternative implements the recommendation

1. Beyond the scope of a planning project. This safety feature would be implemented upon final design and will not be significant relative to over all project costs.
2. Not included in the cost estimate, however, may be required due to the steep side slopes, concrete channel, etc...
3. Cost anticipated to be very low relative to overal construction cost.
4. Cost is a tradeioff. Replacement of a few large drops with several small drops will not significantly increase cost.
5. This value represents an average for all three alternatives.

1 of 4 6/6/2003



Table 5.2
FCDMC Basin Safety and Access

Basin Description FCDMC Safety Recommendations
Headwalls fencing 'use of adequate 'use of

and/or 'escape lminimize along railings on bottom trash-racks
Altemative Depth Side Slopes Material Multi-Use Wingwalls ramps or 'Cost inflow 'Cost basin .3Cost structures Cost conditions 2Cost on outlets 'Cost

10 (It) (X:1j Description YIN YIN equal Estimate velocitv Estimate YIN Estimate YIN Estimate YIN Estimate YIN Estimate
Altemative 1 10 to 15 6:1 arass lined N Y N N/A N N/A N $226,962 N/A N/A Y N/A N/A N/A
Alternative 2 11t015 6:1 qrass lined N Y N N/A N N/A N $226,962 N/A N/A Y N/A N/A N/A
Alternative 3 12 to 15 6:1 qrass lined N Y N N/A N N/A N $226,962 N/A N/A Y N/A N/A N/A

N = Alternative does not implement the "recommendation
Y = Alternative implements the recommendation

1. Beyond the scope of a planning project. This safety feature would be implemented upon final design and will not be significant relative to over all project costs.
2. Inherent to selected construction material.
3. This value represents a~ average for all three alternatives.

2 of 4 8/8/2003
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According Chapter 600 in the. ADOT Roadway Design Guidelines, the following safety'
requirements are stated in regard to open channel conveyances for storm drainage adjacent to a
highway:

• Channels adjacent to a roadway without barrier protection should have side slopes not
'steeper than 4: I and a rounded bottom at least 4 feet wide

• Velocities may not exceed 29.5 fls
• Channel side slopes should not exceed 2: I

Regarding access, the ADOT guidelines stated the following:

• A 20 foot access strip would be desired adjacent and gently sloping toward the
channel on both sides

• At a minimum, a 12 foot wide strip should be provided on at least one side of the
channel for access

• 10 foot wide maintenance access ramps should be incorporated into the channel
design to provide access into the channel upstream and downstream of hydraulic
structures

• Access ramps should be approximately 100 feet away from channel transitions and
should be placed in the high side of the channel

) In regard to the design of basins, the guidelines stated the following:

• All basins should drain completely within 36 hours
• The basin should be placed at a 20 foot setback from adjacent property or section

lines
• Basin side slopes should not exceed 3: I
• The maximum basin depth should not exceed 25 feet
• The need for fencing around proposed basins should be evaluated on a case by case

basis

The ADOT Roadway Design Guidelines detail the use of barriers such as guardrails, safety­
shape barriers, etc ... in section 300-19. According to Table 303.2A, the required clear zone
adjacent to the SR 303L would be approximately 30 feet minimum. If the cost of providing this
recovery area is too high due to inadequate or cost prohibitive right of way, the clear zone may
be encroached upon. If there is encroachment into the clear zone, some form of barrier such as
guardrail must be used for safety.

ADOT typically prefers the use clear recover zones t9 that of barriers due to safety issues
regarding the barrier itself and the dangers it pose's to motorists relative to the encroaching
facility. Further, barriers are not typically aesthetically pleasing and would not necessarily fit in
with the overall project goals for the area. Finally, barriers do have an associated cost that can be
significant and should be weighed against the cost of additional right of way.

For the purpose of this study a quick cost estimate was done to determine the cost of
encroachment on the clear zone by the channel versus the increase in project cost for additional
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right of way. The analysis was done for the north portion of the channel from Indian School
Road north to Bell Road. The HDRIDCR for the portion south from Indian School Road to the
Gila River did not include detail sufficient for the. comparison.

The results of the comparison showed that the URSIDCR provides an average clear zone of
approximately 35.4 feet. The average distance that the proposed 100-year channel would exceed
the existing right of way line was estimated to be approximately 32 feet. The difference of
approximately 3.5 feet should be adequate to allow for the use of guardrail. When using
guardrail, consideration must be given to its impact deflection properties and therefore, there
must be some amount of clearance between the guardrail and the encroaching facility into the
clear zone. If the assumption were made that the 3.5' clearance is adequate with regard to
guardrail impact deflection, the cost savings in terms of right of way would be approximately 1.6
Million dollars. Since the cost of a guardrail would be approximately $700,000, the use of
guardrail would be more economical. However, if the assumption is made that 3.5 feet is
inadequate regarding the impact deflection properties of the guardrail, then an alternative
concrete type barrier must be considered. Based on the use of a concrete barrier, the cost of the
barrier would increase to 2.1 Million dollars. In this case, the cost of additional right of way is
more economical.

The above analysis does not attempt to assess the 'cost' to motorist safety based on the
placement of the barrier/guardrail itself. Upon final design, all such considerations should be
weighed one against the other in order to make the best over all choice.

The MCDOT Roadway Design Manual states in section 4-21 that, "Drainage design will be in
accordance with the current Flood Control District of Maricopa County Drainage Design Manual
(Volumes I, II, and III)". Further, the manual does not directly address access or safety
regarding flood control channels. Rather, these subjects are addressed in context of roadway
design only.

The manual does discus clear zone safety requirements in section 5.25 but gives similar guidance
as the ADOT manual. From Figure 5.30 on page 5-57 of the manual, the required clear zone
recovery for the SR 303L is approximately 30 feet. Section 5.3 of the manual also addresses the
issue of barrier use in cases where there is a roadside feature that encroaches on the required
clear zone. In these instances, the manual directs the designer to perform a cost-benefit type
analysis similar to that discussed above. The analysis would include the following:

• Remove the roadside feature so that shielding is unnecessary
• Install the barrier
• Do nothing

As shown above, the SR 303L project involves the issue of whether to place the proposed
channel in the clear recovery zone to avoid large right of way takes required for the increased
storm event (50-year to 100-year).

The MCDOT manual indicates that the 'do nothing' alternative is only feasible on roadways with
very low traffic volumes or design speeds. In essence, the MCDOT safety requirements and
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access guidelines are a combination of the FCDMC and ADOT requirements in so far as they
pertain to those items reviewed by this analysis per the scope of work. Therefore, the discussion
wiJl be limited to FCDMC and ADOT requirements only in the foJlowing sections. Table(s) 5.3
and 5.4 summarize the ADOT safety and access requirements.

5.3 Cost Impacts of Implementing ADOT and FCDMC Safety and Access
Requirements .

Based on some simple computations, the total cost of implementing the major safety items
discussed above is itemized below:

• Fencing along the channel on both sides to restrict public access - $1,500,000
additional

• Fencing along the perimeter of aJl proposed retention facilities - $227,000 additional
• Providing access ramps upstream and downstream of major hydraulic structures ­

$208,000 additional

Sub Total = $1,940,000

• Use of a guardrail instead of purchasing additional right of way if permitted based on
impact deflection - $947,500 saved on northern reach. Assuming the same rate of
saving on the southern reach, at total savings of$1,700,000 is estimated
($947,500/10.56miles = $89,725/mile @ total project length of 10.56mi + 7.97mi
=18.53miles. Therefore, $89, 725/mile * 18.53 miles = $1,700,00)

Total Additional Project Costs = ($1,940,000 - $1,700,000 = $240,000)

• Use of a concrete barrier if guardrail impact deflection exceeds 3.5 feet allowed ­
$489,000 additional on northern reach. Assuming the same rate of increased cost on
the southern reach, or an additional $369,000 is estimated

Total Additional Project Costs = ($1,950,000 + $489,000 + $369,000 =
$2,800,000)

The costs associated with the portion of the SR 303L south of Indian School Road were
estimated based on those determined for the north segment from Indian School Road to Bell.
This was necessary since the HDRIDCR did not provide sufficient detail for the analysis to have
any meaning on the south segment.

The total cost of the above safety improvements is significant, however, relative to the average
total cost of aJl three alternatives ($78,500,000 doJlars using ADMP costs or $41,700,000 doJlars
using the DCR costs - not including contingencies), it is not a huge percentage of the total cost
estimate (approximately 3.5% and 6.7% respectively). Tables 5.1 through 5.4 include estimates
of costs associated with the implementation of major safety and access issues not currently
addressed by the alternatives.
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Table 5.3
ADOTIMCDOT Channel Safety and Access

Channel Description ADOT Safety Recommendations
Headwalls 4-foot 2fencing Velocities 3· .

410 footInlmum

andlor Drop 'Channel 'Channel Minimum along 29.5 lis 12 loot wide
Alternative Depth Velocity Side Slopes Material Multi-Use Wingwalls Structures Flow Side Slopes Side Slopes Bottom channel or Access access SCost

10 (ft) (lIs) . IX:1) Description YIN YIN YIN Classification > 4:1 > 2:1 Width YIN Less Road ramps Estimate
Alternative 1 4.5 to 6 13 to 15 2:1 concrete N Y Y sub critical Y N. Y N y Y N $208,393
Alternative 2 4to 6 10.5t019 2:1 concrete N Y N sub critical Y N Y N Y Y N $208,393
Alternative 3 4 to 6 10.5 TO 14.9 2:1 concrete N Y Y sub critical Y N Y N y Y N $208,393

N = Alternative does not implement the recommendation
Y = Alternative implements the recommendation

1. Must be greater than 4:1 when channel is adjacent to a roadway without barrier protection.
2. Must not exceed 2: 1.
3. The alternatives provide for a 20 foot access road.
4. This type of ramp is required on the high side of the channel upstream and downstream of major transisitions and hydraulic structures.

Each alternative would reg6ire a minimum of 22 ramps to provide access upstream and downstream of every major culvert crossing.
5. This value represents af)~verage for all three alternatives.
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Table 5.4
ADOTIMCDOT Basin Safety and Access

Basin Description FCDMC Safety Recommendations
Headwalls 20 foot 25 foot average If Clear Zone Provided If Clear Zone Encroached

andlor 36 hour 2minimum maximum 'basin fencing minimum 'right of 'right of minimum 'right of 'guard rail 'concrete

Alternative Depth Side Slopes Material Multi-Use Wingwalls basin 'Cost property basin fencing "'Cost 'lO' clear way way 30' clear way barrier barrier

10 (ft) (X:1) Description YIN YIN drain time Estimate setback depth ' provided Estimate zone requirement cost estimate zone requirement cost estimate cost estimate
Alternative 1 10 to 15 6:1 qrass lined N Y Y N/A N Y N $226,962 y 41 ac $1,645,516 N oac $698,013 $2;134,801
Alternative 2 11t015 6:1 ~rass lined N Y Y N/A N Y N $226,962 Y 36 ac $1,439,656 N oac $698,013 $2,134,801
Alternative 3 12to 15 6:1 arass'lined N Y Y N/A N y N $226,962 Y 48 ac $1,933,835 N oac $698,013 $2,134,801

N = Alternative does not implement the recommendation
Y = Alternative implements the recommendation

1. Beyond the scope of a planning project. This safety feature would be implemented upon final design and will not be significant relative to over all project costs.
2. Beyond the scope of a planning project. This would be implemented upon final design and will not be significant relative to over all project costs.
3. Fencing requirements around basins are evaluated on a case by case basis.
4. Right of way estimate is based on an average requirement of all three alternatives. Hight of way cost estimate is based on $40,000/acre.
5. NOTE: Only the north portion of channel was considered since the HDRIDCR did not have detailed information on clear zone provisions. For simplicity values are based on weighted averages. Actual values may vary slightly.
6. NOTE: Only the north portion of channel was considered since the HDRIDCR did not have detailed information on clear zone provisions.

4 of 4 8/8/2003



6.0 Cost Estimates and Comparisons

The final task of this study was to complete a cost estimate for the proposed alternatives and
compare that estimate with the North Segment DCR. Since there are very significant differences
in the unit ,costs and the methods used to derive quantities associated with the alternatives
analysis versus those used with the North Segment DCR, two cost estimates were prepared for
each of the three alternatives, The first estimate was prepared using unit costs consistent with
those used with the Loop 303 ADMP Update project. The second estimate was prepared using
unit costs consistent with those used with the North Segment DCR.

The key differences to the unit costs used for like items are listed below:

Costs· North Segment DCR:
• The unit costs for the proposed culvert headwalls are based on a lump sum that does

not change with additional barrels. These costs do not account for inlet/outlet aprons.
• The culvert concrete unit costs do not increase based on number of barrels, there is a

price per LF that does not change with multiple barrels,
• The price per foot of the proposed low-flow post storm basin drainpipes are

significantly lower than those used with the ADMPUpdate. There is no source sited
for these costs.

• The cost of right of way was assumed to be $43,560/acre.
• The cost estimate for the concrete channel is given in $/SY for 6-inch and 8-inch

concrete. There is no detail given regarding reinforcement, over excavation,
structural backfill, etc ...

• The unit cost for retention basin excavation was $1.50/CY
• The unit cost for channel cut and fill was $1.75/CY
• There were no allowances for contingencies or engineering design fees.

Alternatives 1 • 3:
• The quantities for the proposed culvert headwalls are based on the ADOT 'B

Standards'. These unit costs increase with additional culvert barrels. They also
include inlet and outlet apron quantities.

• The culvert concrete and steel quantities are based on the ADOT 'B Standards' and
increase with increased number of barrels. Therefore, the unit costs for these
quantities changes.

• The price per foot of the proposed low-flow post storm basin drain pipes are based on
the ADOT construction costs and adjusted for inflation.

• The cost of right of way was assumed to be $40,OOO/acre.
• The cost estimate for the concrete channel is estimated based on 8-inch concrete. The

cost per foot for the channel is derived based on required reinforcement, over
excavation, structural backfill, etc ...

• The unit cost for retention basin excavation was $5.0/CY
• The unit cost for channel cut and fill was $3.25/CY
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• The estimate assumes that there are engineering fees of approximately 10% of the
construction budget and there is a 30% contingency attached to the construction
budget.

Tables 6.1 through 6.3 summarize the detailed cost estimate for each of the three alternatives
using the Loop 303 ADMP Update unit costs and using the NOM Segment DCR unit costs.

For a better comparison of the alternative costs with those associated with the MCDOT DCR
alternative, DRS used the MCDOT DCR design to generate a quantity/cost estimate consistent
with the methods used for the alternatives.

Although there are two costs associated with each of the alternatives listed above, the smaller of
the two based on the MCDOT DCR unit costs, there are still significant differences in the
methods of generating quantities. The MCDOT DCR uses a more general and simplified
approach to quantity generation where the alternatives analysis use much more detailed methods
consistent with those developed under the Loop 303 ADMP Update. Therefore, the only way to
obtain a direct comparison of the alternatives to the MCDOT DCR, was to 'normalize' the
MCDOT DCR quantity/cost estimate as discussed in previous sections of this memorandum.

URS used the methodology to generate quantities for the alternatives and applied those to the
MCDOT DCR. Once quantities were generated for the MCDOr DCR using the more detailed
methodology, the unit costs used with the Loop 303 ADMP Update and alternatives were applied
to the MCDOT DCR quantities. The result was a total project cost estimate that was directly
comparable with the alternatives evaluated under this study. Table 6.4 shows the cost estimate
associated with the MCDOT DCR 'normalized' alternative. Table 6.5 shows a summary of the
results of the cost estimate.
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Table 6.1-cst-A1-.xls

SR 303L Channel Allernative 1 - ADMP UNIT COSTS

Table 6.1

SR 303L Channel Alternative 1 - DCR UNIT COSTS

818,12003

. -NNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - North & South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel b9unding daylight lines
Hydroseed & Topsoil
Utility Relocation
Rip Rap Energy Dissipater
27" Low Flow Drain Pipe
48" Low Flow Drain Pipe
54" Low Flow Drain Pipe
78" Low Flow Drain Pipe
Culverts

C.Y.
CX
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

EA.
EA.
L.F.
L.F.
L.F.
L.F.
L.S.

53.25
53.25

5293.48
55.00

$130.00
540,000.00
540,000.00
52,500.00

$0.00
55,000.00

572.00
5126.00
5155.00
5313.00

$16,522,944.62

916,044
85,467
92,716

3,676,067
85
72

164.3
152
2
5

1,364
8,758
7,212
12,120

1
r=

52,977,144
5277,767

527,210,854
$18,380,335

$10,999
$2,878,074
$6,570,183

$380,565
$0

525,000
598,182

51,103,508
$1,117,860
$3,793,560

$16,522,945
$81,340,975

SR 303L - North & South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Utility Relocation .
Rip Rap Energy Dissipater
27" Low Flow Drain Pipe
48- Low Flow Drain Pipe
54" Low Flow Drain Pipe
78" Low Flow Drain Pipe
Culvens

C.Y.
C.Y.
L.F:
C.Y.
C.Y.

ACRE
ACRE
ACRE

EA.
EA.
L.F.
L.F.
L.F.
L.F.
L.S.

51.75
51.75

5105.73
$1.50

$150.00
$43,560.00
543,560.00
52,500.00

$0.00
55,000.00

$40.00
570.00
$86.11

$173.89
515,399,788.51

916,044
85,467
92,716

3,676,067
85
72

164.3
152.2

2
5

1,364
8,758
7,212
12,120

1
r=

$1,603,077
$149,567

$9,802,534
$5,514,101

512,691
$3,134,223
$7,154,929

5380,565
$0

$25,000
$54,545

$613,060
$621,033

$2,107,533
515,399,789
$46,572,647

Sub Total:
Engineedng (10% Construction):

30% Contingency:

Total,=

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$81,346,975
$8,134,698

$24,404,093

$113,885,765

Sub Total:
Engineering (10% Construction) :

30% Contingency:

Total =

$46,572.647
$4,657,265

$13,971,794

$65,201,706

1 of 1
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Table 6.1-cst-A1· .xls Loop 303 ADMP Update Proposed Channel Quantities A1· SR 303L· North

ITEM DESCRIPTION UNIT UNIT COST
SR 303L Channel Alternative 1 - ADMP UNIT COSTS

NEL NAME

SR JOJL - North Channel Excavation

Channel Fill
Concrete&Steel
Retention Basin Net Excavation

Drop Structures· Grouted Rip-Rap
Channel ROW

Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
48" low Flow Drain Pipe
54' low Flow Drain Pipe
78" low Flow Drain Pipe

8 Barrel 330' long, 10' X 6' RCB Culvert
8 Barrel 320' long, 10' X 6' RCB Culvert
7 Barre! 330' long, 10' X 6' RCB Culvert
7 Barrel 310' long, 10' X 6' RCB Culvert
6 Barrel 420' long, 10' X 6' RCB Culvert

5 Barrel 230' long, 10' X 6' RCB Culvert
4 Barrel 190' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
LF.

C.Y.
C~Y.

ACRE
ACRE
ACRE

SF

EA.

. LF.
LF.
LF.
EA.

EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$285.89
$5.00

$130.00
$40,000.00
$40,000.(10
$2,500.00

$1.65
$5,000.00
$126.00
$155.00
$313.00

$998,418.96
$968,950.50
$878,508.57
$826,698.17
$959,675.59
$450,901.08
$304,448.45

QUANTITY

443,614
46,102
52,420

2,394,395
80
41

105.1
9a
o
3

8,758
5,560
12,120

1

1
2
1
1
1
1
r.

COST

$1,441,744
$149,830

$14,966,572
$11,971,975

$10,3~1

$1,645,516
$4,202,896

$245,547
$0

$15,000
$1,103,508

$861,800
$3,793,560

$998,419
$968,950

$1,757,017
$826,698
$959,676
$450,901
$304,448

$46,694,439

SR 303L Channel Alternative 1 . OCR UNIT COSTS
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L • North Channel Excavation C.Y. $1.75 443,614 $776,324
Channel Fill C,Y. $1.75 46,102 $80,678
Concrete&Steel L.F. $98.22 52,420 $5,148,719
Retention Basin Net Excavation C.Y. $1.50 2,394,395 $3,591,593
Drop Structures - Grouted Rip-Rap C.Y. $150.00 aD $11,978
Channel ROW ACRE $43,560.00 41 $1,791,967
Basin ROW - rectangular parcel bounding daylight lines ACRE $43,560.00 105.1 $4,576,954
Hydroseed & Topsoil ACRE $2,500.00 98.2 $245,547
Landscaping & Aesthetic Treatment SF. $1.65 0.0 $0
Rip Rap Energy Dissipater EAc $5,000.00 3 $15,000
48" Low Flow Drain Pipe L.F. $70.00 8,758 $613,060
54" Low Flow Drain Pipe L.F. $86.11 5,560 $478,772
78" Low Flow Drain Pipe l.F. $173.89 12,120 $2,107,547

a Barrel 330' Long, 10' X 6' RCB Culvert EA. $972,459.42 1 $972,459
8 Barrel 320' Long, 10' X 6' RCB Culvert EA. $942,990.96 1 $942,991
7 Barrel 330' Long, 10' X 6' RCB Culvert EA. $854,871.65 2 $1,709,743
7 Barrel 310' Long, 10' X 6' RCB Culvert EA. $803,061.25 1 $803,061
6 Barrel 420' Long, 10' X 6' RCB Culvert EA. $938,361.29 1 $938,361

5 Barrel 230' Long, 10' X 6' RCB Culvert EA. $431,909.40 1 $431,909
4 Barrel 190' Long, 10' X 6' RCB Culvert EA. $287,779.39 1 $287,779

"" $25,524,442

Sub Tota/=
Engineering (TO% Construction) =

30% Contingency =

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost tor the entire channel.

$46,694,439
$4,669,444

$14,008,332

$65,372,215

Sub Tolal =
Engineering (10% Construction) =

M% Contingency =

Total=<

$25,524,442
$2,552,444
$7,657,333

$35,734,218

2014
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Table 6.1-cst·A1·.xls

SR 303L Channel Alternative 1 • ADMP UNIT COSTS

Loop 303 ADMP Update Proposed Channel Quantities A1 • SR 303L . southwest

SR 303L Channel Alternative 1 • DCR UNIT COSTS
.NNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - southwest Channel Excavation
ChannelFHI
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
27" low Flow Drain Pipe
54" low Flow Drain Pipe

a Barrel 450' long, 10' X 6' RCB Culvert
7 Barrel 310' long, 10' X 6' RCB Culvert
7 Barrel 70' long, 10' X 6' RCB Culvert
6 Barrel 320' long, 10' X 6' RCB Culvert
6 Barrel 310' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$347.42
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$72.00
$155.00

$1,352,040.57
$826,698.17
$826,698.17
$736,256.24
$713,914.30

434,326
3,162
27,736

1,281,672
5

21
59.2
54
o
2

1,364
1,652

1
4
1
1
3

L=

$1,411,560
$10,276

$9,635,943
$6,408,360

$618
$823,858

$2,367,287
$135,019

$0
$10,000
$98,182

$256,060
$1,352,041
$3,306,793

$826,698
$736,256

$2,141,743
$29,520,692

SR 303L - southwest Channel Excavation
·Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
27" Low Flow Drain Pipe
54" Low Flow Drain Pipe

8 Barrel 450' Long, 10' X 6' RCB Culvert
7 Barrel 310' Long, 10' X 6' RCB Culvert
7 Barret 70' Long, 10' X 6' RCB Culvert
6 Barrel 320' Long, 10' X 6' RCB Culvert
6 Barrel 310' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$1.75
$1.75

$119.24
$1.50

$150.00
$43,560.00
$43,560.00
$2,500.00

$1.65
$5,000.00

$40.00
$86.11

$1,326,081.03
$803,061.25
$181,336.41
$714,941.94
$692,600.00

434,326
3,162
27,736

1,281,672
5

21
59.2
54.0
0.0
2

1,364
1,652

1
4
1
1
3

L=

$760,071
$5,533

$3,307,259
$1,922,508

$713
$897,181

$2,577,975
$135,019

$0
$10,000
$54,545

$142,254
$1,326,081
$3,212,245

$181,336
$714,942

$2,077,800
$17,325,462

Sub Total;:
Engineering (10% Construction) =

30% Contingency =

Total =

$29,520,692
$2,952,069
$8,856,208

$41,328,969

Sub Total =

Engineering (10% Construction) =
30% Contingency =

Total =

$17,325,462
$1,732,546
$5,197,639

$24,255,646

1. Unit cos! varies with channel reach, this represents a weighted unit cosllor the entire channel.
3 of 4
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Table 6.1-cst-Al-.xJs

SR 3D3L Channel Alternative 1

Loop 303 ADMP Update Proposed Channel Quantities

SR 3D3L Channel Alternative 1 • DCR UNIT COSTS

A1 - SR 303L . southeast

Total ~

SUb Total =
Engineering (10% Construction) =

30% Contingency =

--CHANNEL NAME

SR 303L - southeast
ITEM DESCRIPTION

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

12 8arrel80' Long, 10' X 6' RC8 Culvert
9 8arrel 220' Long, 72' DIAM. RCP Culvert
3 Barrel 310' Long, 72- DIAM. RCP CUlvert

UNIT
C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

UNIT COST
$3.25
$3.25

$206.07
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$385,022.27
$754,980.29
$376,650.81

QUANTITY
38,104
36.203
12,561

o
o
10
o
o
o
o
1
1
2

S=

COST
$123,839
$117,661

$2,588,339
SO
$0

$408,701
$0
$0
$0
$0

$385,022
$754,980
$753,302

$5,131,844

$5,131,844
$513,184

$1,539,553

$7,184,582

CHANNEL NAME
SR 303L • southeast

ITEM DESCRIPTION
Channel Excavation
Channel RII
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

12 8arre180' Long, 10' X 6' RC8 Culvert
9 Barrel 220' Long, 72' DIAM. RCP Culvert
3 8arrel 310' Long, 72' DIAM. RCP Culvert

UNIT UNIT COST QUANTITY COST
C.Y. $1.75 38,104 $66,683
C.Y. $1.75 36,203 $63,356
L.F. $107.21 12,561 Sl,346,556
C.Y. $1.50 0 $0
C.Y. $150.00 0 $0

ACRE $43,560.09 10 $445,075
ACRE $43,560.00 0.0 $0
ACRE $2,500.00 0.0 $0

SF $1.65 0.0 $0
EA. $5,000.00 0 $0
EA. $349,772.25 1 $349,772
EA. $726,698.13 1 $726,698
EA. $362,304.37 2 $724,609

1:= $3,722,749

Sub Total = $3,722,749
Engineering (10% Construction) = $372,275

30% Contingency = $1,116,825

Total = 55,211,848

,. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
4014
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Table 6.2-csl-A2-.xls

SR 303L Channel Alternative 2 . ADMP UNIT COSTS

Table 6.2 8/812003

SR 303L Channel Alternative 2· DCR UNIT COSTS
.NNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L . North&South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW

Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsorl

Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30" Low Flow Drain Pipe
48" Low Flow Drain Pipe
66" Low Flow Drain Pipe
78" Low Flow Drain Pipe
Culverts

C.Y.
C.Y.
L.F.

C.Y.
C.Y.

ACRE
ACRE
ACRE

SF

EA
L.F.

L.F.

L.F.

L.F.

L.S.

$3.25 759,884 $2,469,624
$3.25 85,613 $278,244

$243.58 97,822 $23,827,919
$5.00 4,726,753 $23,633,765

$130.00 3 $408
$40,000.00 65 $2,589,684
$40,000.00 191.6 $7,663.113
$2,500.00 184 $460,447

$1.65 0 $0
$5,000.00 5 $25,000

$82.00 2,500 $205,000
$126.00 8,758 $1,103,508
$260.00 5,560 $1',445,600
$313.00 12,120 $3,793,560

$11 ,665,228.29 ~~""1:",__~~_.,;,$1,,,,~,6:e6;:,5,~22~8

1:_ $79,161,099

SR 303L • North&South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines

Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30· Low Flow Drain Pipe
48" Low Flow Drain Pipe
66" Low Flow Drain Pipe
78" Low Flow Drain Pipe
Culverts

C.Y.
C.Y.
LF.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF

EA.
LF.
L.F.

L.F.
L.F.

LS.

$1.75 759,884 $1,329,797
$1.75 85,613 $149,824

$42.91 97,822 $4,197,904
$1.50 4,725,753 $7,090,130

$150.00 3 $470
$43,560.00 65 $2,820,166
$43,560.00 19"'6 $8,345,130
$2,500.00 184.2 $460,447

$1.65 0.0 $0
$5,000.00 5.0 $25,000

$45.56 2,500.0 $113,889
$70.00 8,758.0 $613,060

$144.44 5,560.0 $803,111
$173.89 12,1200 $2,107,533

$11 ,265,992.29 ~_';1,".0"=-_~$;1~':,!,2~6~5,~9~92~
1: = $39,322,453

)

Sub Total ""
Engineering (10% Construction) ""

30% Contingency""

Total:

$79,161,099
$7,916,110

$23,748,330

$110,825,539

Sub Total =

Engineering (10% Construction) =
30% Contingency =

Total:

$39,322,453
$3,932,245

$11,796.136

$55,051,434

1. Unit cost varies with channel reach, this represents a weighted unit cost lor the entire channel.
1014
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Table 6.2-est-A2-.xls Loop 303 ADMP Update Proposed Channel Quantities A2 - SA 303l - North

.~NEL NAME
SR 303L Channel Alternative 2 - ADMP UNIT COSTS

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME

SR 303L Channel Alternative 2 - DCR UNIT COSTS
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L • North Channel Excavation
Channel FiJI
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
48" Low Flow Drain Pipe
66" Low Flow Drain Pipe
78" Low Flow Drain Pipe

9 Barrel 320' Long, 10' X 6' RCB Culvert
8 Barrel 330' Long, 10' X 6' RCB Culvert
7 Barrel 330' Long, 10' X 6' RCB Culvert
7 Barrel 310' Long, 10' X 6' RCB Culvert
6 Barrel 330' Long, 10' X 6' ACB Culvert
4 Barrel 230' Long, 10' X 6' RCB Culvert
3 Barrel 420' Long, 10' X 6' RCB Culvert
3 Barrel 190' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
l.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
l.F.
l.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$262.98
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$70.00
$260.00
$313.00

$1,085,297.63
$998,418.96
$878,508.57
$826,698.17
$758,598.17
$365,033.59
$505,210.43
$236,403.96

481,701
24,918
55,738

3,139,998
o
36

128.1
122
o
3

8,758
5,560
12,120

1
1
1
1
1
1
1

1

$1,565,527
$80,983

$14,657,898
$15,699,990

$D
$1,439,656
$5,123,619

$304,228
$0

$15,000
$613,060

$1,445,600
$3,793,560
$1,085,298

$998,419
$878,509
$826,698
$758,598
$365,034
$505,210
$236,404

.$50,393,290

SR 303L • North&$outh Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Aap
Channel ROW
Basin ROW· reclangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
48" Low Flow Drain Pipe
66~ Low Flow Drain Pipe
78" Low Flow Drain Pipe

9 Barret 320' Long, 10' X 6' ACB Culvert
8 Barrel 330' Long, 10' X 6' RCB Culvert
7 Barrel 330' Long, 10' X 6' RCB Culvert
7 Barrel 310' Long, 10' X 6' RCB Culvert
6 Barrel 330' long, 10' X 6' RCB Culvert
4 Barrel 230' Long, 10' X 6' RCB Culvert
3 Barrel 420' Long, 10' X 6' RCB Culvert
3 Barrel 190' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$1.75
$1.75
$36.53
$1.50

$150.00
$43,56000
$43,560.00
$2,500.00

$1.65
$5,000.00

$70.00
$144.44
$173.89

$1,057,015.47
$972,459.42
$854,871.65
$803,061.25
$737,2B3.87
$348,364.53
$490,863.99
$222,057.52

481,701
24,918
55,738

3,139,998
o
36

128./
12/.7
0.0
3

8,758
5,560
12,120

1
1
1

1

t
1
1
1

$842,976
$43,606

$2,036,076
$4,709,997

$0
$1,567,785
$5,579,621

$304,228
$0

$15,000
$613,060
$803,086

$2,107,547
$1,057,015

$972,459
$854,872
$803,061
$737,284
$348,365
$490,864
$222,058

$24,108,960

Sub Total:=
Engineering (10% Construction) :::

30% Contingency :=

Total =

1. Unil cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$50,393,290
$5,039,329

$15,117,987

$70,550,606

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

$24,108,960
$2,410,896
$7,232,688

$33,752,544

2014
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Table 6.2-cst-A2-.xls

SR 303L Channel Alternative 2 - AOMP UNIT COSTS

Loop 303 ADMP Update Proposed Channel Quantities A2 - SA 303L - southwest

SR 303L Channel Alternative 2 - OCR UNIT COSTS
~NNEL NAME ITEM OESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM OESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L • southwest Channel Excavation
Channel Fill
Concrele&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bQunding daytighllines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30- Low Flow Drain Pipe
66- Low Flow Drain Pipe

5 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 310' Long, 10' X 6' RCB Culvert
4 Barrel 320' Long, 10' X 6' RCB Culvert
.3 Barrel 310' Long, 10' X 6' RCB Culvert
3 Barrel70"Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$251.77
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$82.00
$260.00

$864,031.81
$486,203.85
$501,350.14
$376,650.81
$96,157.10

254,388
6,437

29,523
1,586,755

3
18

70.1
62
o
2

2,500
2,228

1
6
1
1
1

r=

$826,760
$20,921

$7,433,084
$7,933,775

$408
$700,283

$2,805,800
$156,218

$0
$10,000

$205,000
$579,280
$864,032

$2,917,223
$501,350
$376,651

$96,157
$25,426,942

SR 303L . southwest Channel Excavation
Channel Fill
Concrele&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip·Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30- Low Flow Drain Pipe
66" Low Flow Drain Pipe

5 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 310' Long, 10' X 6' RCB Culvert
4 Barrel 320' Long, 10' X 6' RCB Culvert
3 Barrel 310' Long, 10' X 6' RCB Culvert
3 Barrel 70' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$1.75
$1.15

$46.73
$1.50

$150.00
$43,560.00
$43,560.00
$2,500.00

$1.65
$5,000.00

$45.56
$144.44

$845,040.13
$469,534.79
$484,681.08
5362,304.37
$81,810.66

254,388
6,437

29,523
1,586,755

3
18

70.1
62.5
0.0
2

2,500
2,228

1
6
1
1
1

r=

$445,178
$11,265

$1,379,694
$2,380,133

$470
$762,608

$3,055,517
$156,218

$0
$10,000

$113,900
$321,812
$845,040

$2,817,209
$484,681
$362,304

$81,811
$13,227,840

Sub Tota/=
Engineering (10% Construction):;

30% Contingency =

Total :;

$25,426,942
$2,542,694
$7,628,083

$35,597,719

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

$13,227,840
$1,322,784
$3,968,352

$18,518,976

1. Unit cost varies with channel reach, this represents a weighted unit cost tor the entire channel.
3014
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Table 6,2-cst·A2-.xls

SR 303L Channel Alternative 2 • ADMP UNIT COSTS

Loop 303 AOMP Update Proposed Channel Quantities A2 - SA 303L - southeast

SR 303L Channel Alternative 2 - DCR UNIT COSTS
"~NEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - southeast Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW

Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

7 Barrel 80' Long, 10' X 6' RCB Culvert
3 Barrel310' Long, 72" DIAM. RCP Culvert
3 Barrel 220' Long, 72" DIAM. RCP Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

AORE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$3.25
$3.25

$145.12
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$230,878.53
$376,650.81
$271,465.67

23,796
54,259
12,561

o
o

11
0.0
o
o
o
1
2
1

$77,337
$176,340

$1,822,801
$0
$0

$449,746
$0
$0
$0
$0

$230,879
$753,302
$271,466

$3,781,869

SR 303L . southeast Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip·Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight Hnes
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

7 Barrel 80' Long, 10' X 6' RCB Culvert
3 Barrel310' Long, 72" DIAM. RCP Culvert
3 Barrel 220' Long, 72" DIAM. RCP Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$1.75 23,796 $41,643
$1.75 54,259 $94,952

$60.90 12,561 $764,988
$1.50 0 $0

$150.00 0 $0
$43,560.00 11 $489,773
$43,560.00 0.0 $0
$2,500.00 0.0 $0

$1.65 0.0 $0
$5,000.00 0 $0

$207,241.61 1 $207,242
$362,304.37 2 $724,609

$257, 119.23 ~~",1~==~$~25'§,;7;b'1~1~9
[ = $2,580,326

Sub Total =
Engineering (10% Construction) =

30% Contingency =

$3,781,869
$378,187

$1,134,561

Sub Total =
Engineering (10% Construction) =

30% Contingency =

$2,580,326
$258,033
$774,098

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$5,294,617 Total = $3,612,457

4014
A2 - SR 303L - southeast



Table 6.3-cst-AJ-.xls

SR 303L Channel Alternative 3
-INEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST___.~,-,=e=.- -,-,-,=,-,,-,,,:::=~~ ~~-,,,,,-,-=,,-,-~=~ ----::~

Table 6.3

CHANNEL NAME
SR 303L Channel Alternative 3 - DCR UNIT COSTS

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SlB!2003

SR 303L • North&South Channel Excavation
Channel Fill
Concrete&Sleel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil .
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30" Low Flow Drain Pipe
48" Low Flow Drain Pipe
54" Low Flow Drain Pipe
66" Low Flow Drain Pipe
78" low Flow Drain Pipe
Culverts

C.Y.
C.Y.
L.F.
CX
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
L.F.
L.F.
L.S.

$3.25 734.766 $2.367.969
$3.25 105.605 $343.867

$250.45 92.315 523.120.272
$5.00 4.120.216 520.601.090

$130.00 75 59.n2
$40.000.00 66 $2.712.681
540.000.00 174.9 56.995.682
$2.500.00 174 $434.326

$1.65 0 50
$5.000.00 5 $25.000

$82.00 2.500 $205.000
$126.00 8,758 $1,103,508
$155.00 2.226 $345.340
$264.00 5.560 $1.467,640
$313.00 12,120 $3,793,560

$11 ,545,422. 11 __",';.., ~_-;51~,~.54~5,~4~22

r = $75.091,350

SR 303L - North&South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30· low Flow Drain Pipe
48" low Flow Drain Pipe
54" low Flow Drain Pipe
66" low Flow Drain Pipe
78~ low Flow Drain Pipe
Culverts

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
L.F.
L.F.
L.S.

$1.75 734,766 $1.285.640
$1.75 105,895 $185,159
$91.29 - 92,315 $8,427,124
$1.50 4,120,218 $6,160,327

$150.00 75 $11,275
$43,560.00 68 $2,954,109
$43.560.00 '74.9 $7.618,297
$2,500.00 173.7 $434,328

$1.65 0.0 $0
$5,000.00 5 $25,000

$45.56 2,500 $113,889
$70.00 8,758 $613.060
$66.11 2,228 $191.856
$146.67 5,560 $815,467
$173.89 12,120 $2.107.533

$6.217.337.09 __-==' ,::$::;:8~,2",17",,,,33~7

r = $39,180,602

1. Unit cost varies with channel reach, this represents a weighted unit cost lor the entire channel.

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

575,091,350
57,509,135

522,527,405

5'05,127,890

Sub Tota/~

Engineering (70% Construction) =

30% Contingency:::

Total =

$39, 180,602
$3,918,060

$11,754,181

554,852,843

1014
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Table 6.3-cst-AJ-.:ds loop 303 ADMP Update Proposed Channel Quantities A3 - SA 303L - North

ITEM DESCRIPTION UNIT
SR 303L Channel Alternative 3

UNIT COST QUANTITYlNEl NAME

SR 303L • North Channel Excavation
Channel Fin
Concrete&$leel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW

Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
48- Low Flow Drain Pipe
66- low Flow Drain Pipe
78- Low Flow Drain Pipe

8 Barrel 330' Long, 10' X 6' RCB Culvert
8 Barrel 320' Long, 10' X 6' RCB Culvert
7 Barrel 330' Long, 10' X 6' RCB Culvert
7 8arrel310' Long, 10' X 6' RCB Culvert
6 Barrel 330' Long, 10' X 6' RCB Culvert
3 8arrel 420' Long, 10' X 6' RCB Culvert
3 Barrel 230' Long, 10' X 6' RCB Culvert
3 Barrel 190' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
l.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$273.90
55.00

$130.00
$40,000.00
$40,000.00
52,500.00

51.65
55,000.00
5126.00
5264.00
$313.00

$998,418.96
5968,950.50
$878,508.57
$826,698.17
$758,598_17
$505,210.43
$283,152.91
$236,403.96

442,220
43,685
52,071

2,765,343
72
48

123.9
119
o
3

8,758
5,560

12.120
1,
1
1
1
1
1,

COST

$1,437,217
$141,976

$t4,262,3oo
$13,826,715

.$9,365
$',933,835
$4,955,682

$297,790
$0

$'5,000
$',103,508
$1,467,840
$3,793,560

$998,419
$968,950
$878,509
5826,698
5758,598
5505,2'0
5283,153
$236,404

54&,700,728

SR 303L Channel Alternative 3 ~ OCR UNIT COSTS
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - North Channel Excavation C.Y. 51.75 442,220 $773,886
Channel Fill C.Y. 51.75 43,685 $76,448

Concrete&Steel L.F. $94.12 52,071 $4,901,071

Retention Basin Net Excavation C.Y. $1.50 2,765,343 $4,148,015

Drop Structures· Grouted Aip-Rap C.Y. 5150.00 72 $10,806
Channel ROW ' ACRE 543,560.00 48 $2,105,946
Basin ROW - rectangular parcel bounding daylight lines ACRE 543,560.00 123.9 $5,396,737

Hydroseed & Topsoil ACRE $2,500.00 119.1 5297,790
landscaping & Aesthetic Treatment SF 5'.65 0.0 50
Aip Rap Energy Dissipater EA. 55,000.00 3 $'5,000
48- low Flow Drain Pipe L.F. 570.00 8,758 $613.060

66- low Flow Drain Pipe L.F. $146.67 5,560 $8'5,485
78" low Flow Drain Pipe L.F. 5173.89 12,120 $2,107,547

8 Barrel 330' long, 10' X 6' ACe Culvert EA. $709.394.57 , 5709,395
'8 Barrel 320' long, 10' X 6' RCB Culvert EA. $833.115.58 1 $833,116

7 Barrel 330' Long, 10' X 6' RCB Culvert EA. $634,884.06 1 $634.884

7 Barrel 310' Long, 10' X 6' RCB Culvert EA. $597,484.06 1 $597,484

6 Barrel 330' Long, 10' X 6' RCB Culvert EA. $560,373.55 1 $560,374
3 Barrel 420' long, 10' X 6' ACB Culvert EA. $378.786.78 1 $378,787

3 Barrel 230' long, 10' X 6' RCB Culvert EA. $211.586.78 1 $211,587

3 Barrel 190' long, 10' X 6' ACB Culvert EA. 5222,057.52 , $222,058

r= $25,409,474

Sub Total",
Engineering (10% Construction) '"

30% Contingency'"

548,700,728
$4,870,073

$/4,510,218

Sub Total:
Engineering (10% Construction):

30% Contingency:

$25.409,474
$2.540,947
$7,622,842

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$68,181,020 Total = $35,573,263

2014
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Table 6.3-est-A3-.xls

SR 303L Channel Alternative 3

Loop 303 ADM? Update Proposed Channel Quantities A3 . S R 303L - southwest

SR 303L Channel Alternative 3 • OCR UNIT COSTS
~NNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - southwest Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip·Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil .
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30~ Low Flow Drain Pipe
54~ Low Flow Drain Pipe

5 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 310' Long, 10' X 6' RCB Culvert
4 Barrel 320' Long, 10' X 6' RCB Culvert
3 Barrel 310' Long, 10' X 6' RCB Culvert
3 Barrel 70' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$253.27
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$82.00
$155.00

$864,031.81
$486,203.85
$501,350.14
$376,650.81
$96,157.10

272,256
11,216
27,683

1,354,875
3
6

61.4
0.0
o
2

2,500
2,228

1
6
1
1
1

$884,832
$36.453

$7,011,350
$6,774,375

$407
$226,839

$2,454,260
$0
$0

$10,000
$205,000
$345,340
$864,032

$2,917,223
$501,350
$376,651

$96,157
$22,704,269

SR 303L • southwest Channel Excavation
Channel Fill

.Concrete&SteeJ
Retention 8asin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
30" Low Flow Drain Pipe
54~ Low Flow Drain Pipe

5 Barrel 450' Long, 10' X 6' RCB Culvert
4 8arre1310' Long, 10' X 6' RCB Culvert
4 Barrel 320' Long, 10' X 6' RCB Culvert
3 8arre1310' Long, 10' X 6' RCB Culvert
3 Barrel 70' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L:F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$1.75
$1.75

$87.72
$1.50

$150.00
$43,560.00
$43,560.00
$2,500.00

$1.65
$5,000.00

$45.56
$86.11

$607,007.79
$317,042.03
$363,097.28
$281,986.78
$70,786.78

272,256
11,216
27,683

1,354,875
3
6

61.4
0.0
0.0
2

2,500
2,228

1
6
1
1
1

$476,448
$19,628

$2,428,245
$2,032,313

$470
$247,028

$2,672,689
$0
$0

$10,000
$113,900
$191,853
$607,008

$1,902,252
$363,097
$281,987
$70,787

$11,417,704

Sub Total-=
Engineering (10% Construction) =

30% Contingency =

Total =

$22,704,269
$2,270,427
$6,811,281

$31,785,976

Sub Total =

Engineering (10% Construction) =
30% Contingency =

Total =

$11,417,704
$1,141,770
$3,425,311

$15,984,786

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
3 of 4
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Table 6.3-cst-A3-.xls

SR 303L Channel Alternative 3

Loop 303 ADMP Update Proposed Channel Quantities A3· SA 303L - southeast

SR 303L Channel Alternative 3 - DCR UNIT COSTS
ANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L • southeast Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

7 Barrel 80' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert
3 Barrel 310' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

AORE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$3.25
$3.25

$147.02
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$230,878.53
$349,887.30
$376,650.81

20,289
50,904
12,561

o
o
14
0.0
0.0
o
o
1
1

2

$65,940
$165,439

$1,846,622
$0
$0

$552,007
$0
$0
$0
$0

$230,879
$349,887
$753,302

$3,964,075

SR 303L - southeast . Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Tops.oil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

7 Barrel 80' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert
3 Barrel 310' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
l.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$1.75 20,289 $35,506
$1.75 50,904 $89,082

$87.40 12,561 $1,097,808
$1.50 0 $0

$150.00 0 $0
$43,560.00 14 $601,136
$43,560.00 0.0 $0
$2.500.00 0.0 $0

$1.65 0.0 $0
$5,000.00 0 $0

$147,873.55 1 $147,874
$202,786.78 1 $202,787

$246,931.52 ~~~2~==~$':i4'§'93§f,8'§'6~3
L = $2,668,056

Sub Total =:

Engineering"(10% Construction) =:

30% Contingency =

$3,964,075
$396,408

$1,189,223

Sub Total =
Engineering (10% Construction) =:

30% Contingency =:

$2,668,056
$266,806
$800,417

Total =:

1. Unit cost varies with channel reach, this represents a weighted unit cost lor the entire channel.

$5,549,705 Total = $3,735,278

4014
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Table 6.4-<;st-NM-.xls Table 6.4 81812003

NNEL NAME
SR 303L Channel MCDOT DCR - Normalized UNIT COSTS Per ADMP Update

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME

SR 303L Channel MCDOT DCR Normalized Quantities With OCR UNIT COSTS
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - North&South Channel Excavation
Channel Fill
Concrele&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil '
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
27- Low Flow Drain Pipe
42- Low Flow Drain Pipe
60- Low Flow Drain Pipe
72- Low Flow Drain Pipe
Culverts

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
L.F.
L.S.

53.25 715,438 52,325,175
$3.25 n,469 $251.n4

5266.49 94.386 $25,152,480
$5.00 4,469,753 $22,348,766

5130.00 0 $0
$40,000.00 18 5707,447
$40,000.00 169.9 $6,796,039
$2,500.00 157 $392,182

$1.65 0 $0
$5.000.00 5 $25,000

$72.00 2.500 $180,000
5122.07 7,128 $870,115
5218.00 7.508 $1,636,744
$288.50 11,880 $3,427,380

$1 0.224,754.23 __::";... -:,$1~0:':,2:::2~4.':':7§54

t = 574,337,857

SR 303L - North&South Channel Excavation
Channel Fill
Concrele&Sfeel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
27" Low Flow Drain Pipe
42- Low Flow Drain Pipe
60" Low Flow Drain Pipe
72" Low Flow Drain Pipe
Culverts

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
L.F.
L.S.

$1.75
$1.75

$93.64
$1.50

$150.00
$43,560.00
$43,560.00
$2,500.00

$1.65
$5,000.00

$37.60
$63.75
$90.00
$110.00

$9,784.441.18

715,438
7(,469
94,386

4,469,753
o
,8

169.9
156.9

0.0
5.0

2,500.0
7,128.0
7,508.0
11,880.0

1.0

t=

$1,252,017
$135.570

$8,838,680
$6,704,630

$0
$770,410

$7,400.887
$392.182

$0
$25,000
$94,003

$454,410
$675,720

$1,306,800
$9,784,441

$37,834.751

Sub Total =
Engineering (10% Cons/ruction) =

30% Contingency =

Total =

574,337,857
57,433,786

$22,307,357

$104,073,000

Sub Total:%
Engineering (10% Construction) =

30% Contingency =

Total =

$37,834,751
$3,783,475

$11,350,425

$52,968,652

,. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
1014
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Table 6.4-cst-NM-.xls Loop 303 ADMP Update Proposed Channel Quantities Normalize Cost - North

.NNE!.. NAME
SR 303L Channel MCDOT DCR - Normalized UNIT COSTS Per ADMP Update

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME

SR 303L Channel MCDOT DCR Normalized Quantities With DCR UNIT COSTS
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L • North&South Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
42" Low Flow Drain Pipe
60" Low Flow Drain Pipe
72" Low Flow Drain Pipe

12 Barrel 320' Long, 6' X 8' RCB Culvert
11 Barrel 330' long, 6' X 8' RCB Culvert
11 Barrel 310' long, 6' X 8' RCB Culvert
9 Barrel 330' Long, 6' X 8' RCB Culvert
9 Barrel 230' Long, 6' X 6' RCB Culvert
9 Barrel 190' Long,S' X 6' RCB Culvert
6 Barrel 450' Long,S' X 6' RCB Culvert

C.Y.
C.Y.
l.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$272.25
$5.00

$130.00
$40,000.00
$40,MO.00
$2,500.00

$1.65
$5,000.00
$122.07
$218.00
$288.50

$982,213.80
$931,802.03
$877,018.46
$771,425.08
$493,305.77
$342,870.28
$544,688.86

468,988
13,830
52,302

3,206,183
o
3

113.7
107
o
3

7,128
5,280
11,880

2
1
1

1
1
1
1

I=

$1,524,210
$44.949

$14,239,215
$16,030,915.

$0
$120,430

$4,548,056
$266,261

$0
$15,000

$870,115
$1,151,040
$3,427,380
$1,964,428

$931,802
$877,018
$771,425
$493,306
$342,870
$544,689

$48,163,109

SR 303L - North&$outh Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW .
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
42" Low Flow Drain Pipe
60" Low Flow Drain Pipe
72" Low Flow Drain Pipe

12 Barrel 320' Long, 6' X 8' RCB Culvert
11 Barrel 330' Long, 6'-X 8' RCB Culvert
11 Barrel 310' Long, 6' X 8' RCB Culvert
9 Barrel 330' Long, 6' X 8' RCB Culvert
9 Barrel 230' Long, 6' X 6' RCB Culvert
9 Barrel 190' long, 5' X 6' RCB Culvert
6 Barrel 450' Long, 5' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$1.75
$1.75
$93.56
$1.50

$150.00
$43,560.00
$43,560.00
12,500.00

$1.65
$5,000.00

$63.75
$90.00
$110.00

$953,600.00
$904,200.00
$849,400.00
$745,800.00
$296,117.61
$297,674.87
$484,832.53

468,988
13,830
52,302

3,206,183
o
3

113.7
106.5
0.0
3

7,128
5,280
11,880

2
1
1
1
1
1
1

1820,728
124,203

$4,893,376
14,809,275

10
$131,148

$4,952,833
$266,261

$0
115,000

$454,410
$475,200

11,306,800
$1,907,200

$904,200
$849,400
1745,800
$296,118
$297,675
$484,833

$23,634,459

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

1. Unit cost varies with channel reach. this represents a weighted unit COSI tor the entire channel.

$48,163,109
$4,816,311

$14,448,933

$67,428,353

Sub Total:::
Engineering (10% Construction) =

30% Contingency =

Total =

$23,634,459
$2,363,446
$7,090,338

$33,088,243

2014
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Table 6.4·cst·NM-.xls Loop 303 ADMP Update Proposed Channel Quantities Normalize Cost· southwest

• 'lNEL NAME
SR 303L Channel MCDOT DCR • Normalized UNIT COSTS Per ADMP Update

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME
SR 303L Channel MCDOT DCR Normalized Quantities With DCR UNIT COSTS·

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L - south west Channel Excavalion
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
2r Low Flow Drain Pipe
60- Low Flow Drain Pipe

9 Barrel 450' Long, 6' X 6' RCB Culvert
7 Barrel 310' Long, 6' X 6' RCB Culvert
8 Barrel 320' long,S' X 6' RCB Culvert
8 Barrel 310' long, 5' X 6' RCB Culvert
8 Barrel 70' long, 5' X 6' RCB Culvert
7 Barrel 310' Long,S' X 6' RCB Culvert
6 Barret 310' Long, 5' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

5309.89
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

51.65
$5,000.00

$72.00
$218.00

$579,360.53
5323,167.88
5449,154.70
$435,118.62
598,252.59

5384,557.18
$333,995.75

225,279
6,329

29,523
1,263,570

°10
56.2
50

°2
2,500
2,228

1
1
1
1
1

2
3

$732,157
$20,571

$9,148,826
$6,317,851

50
$404,147

52,247,983
5125,922

$0
$10,000

$180,000
$485,704
$579,361
5323,168
5449,155
$435,"9
$98,253

$769,114
$1,001,987

$23,329,316

SR 303L - southwest Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater
2r Low Flow Drain Pipe
60- Low Flow Drain Pipe

9 Barrel 450' Long, 6' X 6' RCB Culvert
7 Barrel 310' Lon9, 6' X 6' RCB Culvert
8 Barrel 320' Long, 5' X 6' RCB Culvert
8 6arre1310' long, 5' X 6' RCB Culvert
8 Barrel 70' long,S' X 6' RCB Culvert
7 Barrel 310' Lon9, 5' X 6' RCB Culvert
6 Barrel 310' Long, S' X 6' RCB Culvert

C.Y.
C.Y.
L.·F.

C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

51.75
$1.75

$96.62
$1.50

$150.00
$43,560.00
$43,560.00
$2,500.00

$1.65
55,000.00

$42.50
$90.00

$579,360.53
$323,167.88
$449,154.70
$435," 8.62
$98,252.59

5384,557.18
$333,995.75

225,279
6,329
29,523

1,263,570

°10
56.2
50.4
0.0
2

2,500
2,228

1
1
1
1
1
2
3

$394,238
$11,076

$2,852,669
51,895,355

$0
$440,117

$2,448,054
$125,922

$0
$10,000

$106,250
5200,520
$579,361
$323,168
5449,155
$435,119

$98,253
$769,114

$1,001,987

$12,140,357

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total ::

$23,329,316
$2,332,932
$6,998,795

$32,661,043

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

$12,140,357
$1,214,036
$3,642,107

$16,996,499

1. Unit cost varies wilh channel reach, this represents a weighted unit cost lor the entire channel.
3 of 4
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Table 6.4-cst·NM-.xls Loop 303 ADMP Update Proposed Channel Quantities Normalize Cost - southeast

.ANNEL NAME
SR 303L Channel MCOOT OCR - Normalized UNIT COSTS Per AOMP Update

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST CHANNEL NAME
SR 303L Channel MCOOT OCR Normalized Quantities With OCR UNIT COSTS

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L ~ southeast Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW

Basin ROW· rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

11 Barrel 80' Long, 6' X 6' RCB Culvert
6 Barrel 220' Long, 5' X 6' RCB Culvert
5 Barrel 310' Long, 5' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$3.25
$3.25

$146.14
$5.00

$130.00
$40,000.00
$40,000.00
$2,500.00

$1.65
$5,000.00

$122,596.69
$237,029.24
$283,434.31

21,172
57,309
12,561

o
o
5

0.0
o
o
o
1
1
1

$68,808
$186,254

$1,835,605
$0
$0

$182,870
$0
$0
$0
$0

$122,597
$237,029
$283,434

$2,916,598

SR 303L . southeast Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures· Grouted Rip-Rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & TopSOil
Landscaping & Aesthetic Treatment
Rip Rap Energy Dissipater

11 Barrel 80' Long, 6' X 6' RCB Culvert
6 Barret 220' Long, 5' X 6' RCB Culvert
5 Barrel 310' Long, 5' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
EA.

$1.75 21,172 $37,051
$1.75 57,309 $100,291

$87.38 12,561 $1,097,522
$1.50 0 $0

$150.00 0 $0
$43,560.00 5 $199,145
$43,560.00 0.0 $0
$2,500.00 0.0 $0

$1.65 0.0 $0
$5,000.00 0 $0

$122,596.69 1 $122,597
$237,029.24 1 $237,029

$283,434.31 ==",1~~~~$~2~83§f,4;;;3~4
I = $2,077,069

Sub Total:;;
Engineering (10% Construction) =

30% Contingency =

$2,916,598
$291,660
$874,979

Sub Total ==

Engineering (10% Construction) =
30% Contingency ==

$2,077,069
$207,707
$623,121

Total :;;

1. Unit cost varies with channel reach, this represents a weighted unit cost tor the entire channel.

$4,083,237 Total = $2,907,896

4of4
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Table 6.5 - cost summary.xis Table6.S 8/13/2003

North of 1-10 Onlv Entire SR 303L Channel
Using Using Using

MCOOTOCR FCOMC FCOMC
Study/Alternative Unit Costs Unit Costs Unit Costs Comments

MCOOT OCR' $16,618,000 see 'Normalized'
MCOOT OCR Normalized' $23,634,459 $48,163,109 $74,337,000 Page 1, Table 6.4
FCOMC'

Alternative 1 $25,524,442 $46,694,439 $81,346,000 Page 1, Table 6.1
Alternative 2 $24,108,960 $50,393,290 $79,161,000 Page 1, Table 6.2
Alternative 3 $25,409,474 $48,700,728 $75,091,000 Pace 1, Table 6.3

)

1. These costs do not include engineering fees, or contingency items.
These costs are for the North Segment SR 303L only. For cost information on
the South Segment SR 303L, refer to tables 6.1 - 6.4.
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Loop 303 CorridorlWhite Tanks ADMP Update
SR 303 L Alternatives - C.O. # 12

February 20, 2003

Location:
Time:
Attendees:

Flood Control District of Maricopa County
1:30 p.m. to 3:00 p.m. (ACDC Conference Room)
Russ Miracle (FCDMC), Greg Jones (FCDMC), Bill Hahn (MCDOT), Nasir Raza
(URS representing MCDOT), Rob Scrivo (URS), and Elliot Silverston (URS)

MEETING MINUTES

1. Introduction
URS began'the meeting by stating the purpose for the meeting and describing the
scope of work associated with the analysis in Change Order #12, URS was
contracted to evaluate three alternatives and compare the associated
quantities/costs with those developed for the SR 303L MCDOT DCR. All three
alternatives were variations of the SR 303L DCR basin/channel configuration and

. were developed to improve the SR 303L facilities to provide flood protection for
the 50-year to the 100-year storm event.

II. Alternatives
URS gave a detailed explanation of the design criteria and assumptions that were
used in preparing the MCDOT DCR. URS explained the process used to develop
the three alternatives to the MCDOT DCR 50-year flood control concept. The
MCDOT DCR concept was improved from a 50-year system to a 100-year system
using the Flood Control District's criteria developed for the Loop 303 ADMP
Update,

URS gave a quick summary of the three alternatives evaluated for this change
order task. Alternative I involved the improvement of the MCDOT DCR 50-year
channel concept to a 100-year system. No changes were made to the MCDOT
DCR 50-year basin concept. Alternative 2 involved the improvement of the
MCDOT DCR 50-year basin concept to a 100-year system. No changes were

. -
made to the MCDOT DCR 50-year channel design. Finally, Alternative 3
involved a combination of improvement to the both the MCDOT DCR channel
and basin design from a 50-year system to a 100-year system.

Once the three alternatives were evaluated, a detailed comparison was made
between the MCDOT DCR and the three (IOO-year) alternatives. The comparison
focused on the methods used to generate quantities and unit costs for the MCDOT
DCR versus those used with the alternatives analysis. The comparison also
described key assumptions used with the MCDOT DCR versus the alternatives



analysis and the impact they had on the final cost estimate. From the arialysis, a
few major cost impacting factors were identified as contributing to the large cost
differential between the MCDOT DCR and the FCDMC alternatives analysis.
These factors are listed below:

• Design Storm
• Channel RJW
• Basin RJW'
• Channel and Basin TreatmentILA
• Channel Excavation
• Culverts
• Basin Excavation
• Low-Flow Storm Drain

The alternatives were evaluated from a safety and access standpoint. URS
determined that although the costs associated with safety and access are
significant they are minor in comparison with the overall project cost estimate.
Further, it is ADOT's desire to keep the clear zone free of any encroachment,
however, if the channel were placed within this area to save right of way, there
would be a trade-off in cost due to the cost of a guardrail/barrier. There would
also be a safety trade~off in that guardrail/barrier presents a potential hazard to the
driver.

III. Action Items

URS has been instructed by FCDMC to revise the unit costs and methods used
with the MCDOT DCR to those used with the Loop 303 ADMP Update. This
will allow a direct comparison between the MCDOT DCR design and costs and
the ADMP Update preferred alternative as well as those alternatives analyzed for
this change order.

Since the level of analysis used to generate the MCDOT DCR cost estimate was
not as detailed as that used with the Loop 303 ADMP Update, the MCDOT DCR
costs will be revised to reflect the additional analysis. The additional analysis of
the MCDOT DCR conceptual design is due to the following reasons:

• The MCDOT DCR used maximum allowable headwater that exceeded the,
estimated normal depth of flow within the channel. Since the ADMP
Update limits the headwater to the channel flow depth, all of the proposed
MCDOT DCR culverts will require re-sizing.

• The MCDOT DCR does not account for some channel discharge at the
north end of the project that is conveyed to the channel. This will require
URS to adjust the REC-] connectivity diagram to model the additional
inflow (199cfs in the 50-year, 409cfs in the lOa-year storm events).

• In order to bring the level of detail of quantity generation up to that of the
ADMP, URS will have to create horizontal and vertical alignments in
Land Development Desktop (LDD). URS will also be required to create a
vertical profile and cross section templates which will have to be attached



to the alignments and used to generate earthworks from the digital terrain
model (DTM).

• The cost of the culverts will be estimated based on the methodology used
in the ADMP. ADOT 'B' standards are used to detennine the quantities
of concrete and steel present within the proposed culvert barrels,
headwalls and inlet/outlet aprons.

• In order to account for the access road and basin daylighting, the
proposed basins will be drawn in ACAD and LDD will be used to
generate earthworks quantities.

• The quantity estimated for hydro seed within proposed retention basins
will be included in the estimate.

• All unit costs associated with the MCDOT DCR will be adjusted to match
those used with the ADM? Update. In the case where the quantifying
units differ (ie, SY versus LF for concrete channel lining costs), the
MCDOT DCR will be revised using the ADMP Update method. Also,
since the MCDOT DCR proposes a combination of 6" and 8" concrete
lining, there lining will be changed to 8" throughout for a direct
comparison with the ADMP Update.

FCDMC also asked URS to re-evaluate the total right of way required for the
value engineering (VE) preferred alternative for the Loop 303 ADMP Update.
URS will assume that portions of the channel can be within the available SR 303L
right of way outside of the clear recovery zone. The amount of channel area that
falls outside of the SR 303L right of way will be quantified and included in the
cost estimate.

Finally, in regard to the ADMP Update, FCDMC has asked URS to divert all the
flow from the proposed basin at Northern Avenue or the proposed basin at
Camelback Road to the east. Therefore there will be zero off-site discharge south
along SR303 L at the Northern Avenue and Camelback Road intersections
coming from the upstream system.







APPENDIXG

CHANGE ORDER 13 - 14

P:\FCDMC\E152600\Docs\Levellll\Reoort\Aooendix\Aooendix Covers Small.doc



SR 303L Proposed Basin Relocation Analysis

1.0 Introduction and Purpose

At the request of the Flood Control District of Maricopa County (FCDMC), DRS has completed
an evaluation of the impacts of modifying the Level III Preferred Alternative flood control system
proposed along the State Route 303L (SR 303L). Modification to the plan includes relocating the
proposed detention basins at the northwest comers of Cactus Road and SR 303L and Northern
Avenue and SR 303L to the designated crash zones for Luke Air Force Base (LAFB). The basin
at Camelback Road and SR 303L has already been relocated to the crash zone area.

The variations on the Level III Preferred Alternative are referred to in this letter report as
Alternative I, Alternative 2, and Alternative 3 respectively.

The purpose of the basin relocations is to limit the extent of adjacent area development and
subsequent encroachment into the LAFB crash zones. A brief description of the alternatives is
presented below.

Alternative 1
The detention volume provided by the proposed (Preferred Alternative) basins was added to the
proposed basin at Camelback Road. The proposed basins at Cactus Road and Northern Avenue
(Preferred Alternative) were eliminated. The increased inflow volume at Camelback Road was
then split into several basins and placed within the designated crash zones for LAFB. The total
composite volume provided by this new set of basins is essentially the same as it was under the
Preferred Alternative; however, the runoff from the upper watershed area must now be conveyed
further in a channel with no discharge peak attenuation.

Alternative 2
A large portion of the detention volume provided by the proposed Cactus Road and Northern
Avenue basins (Preferred Alternative) was added to the proposed basin at Camelback Road.
This larger volume was then split into two basins. The first (larger) basin was placed within the
crash zone designated "clear zone" for LAFB. The second (smaller) basin was left at the
southwest comer of SR 303L and Camelback Road within the designated LAFB crash zone,
"APZ-2".

For this alternative, the proposed footprint area for the basin located within the LAFB "clear
zone" is at the southeastern corner of Bethany Home Road and Sarival Avenue. A concrete
channel from SR 303L east to this proposed basin site is required. Further, a small detention
basin has been added at the southwestern comer of SR 303L and Bethany Home Road to
facilitate the 90-degree turn required to convey the SR 303L channel discharge to the crash zone
basins. This alternative requires a larger channel footprint to convey the additional storm water
downstream from the proposed Cactus Road and Northern Avenue detention basins. In addition,
the smaller basins proposed at Cactus Road and Northern Avenue are offline rather than online
as in the Preferred Alternative.

DRAFT SR 303L PROPOSED BASIN RELOCATION ANALYSIS
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Alternative 3
A large portion of the detention volume provided by the proposed Cactus Road and Northern
Avenue basins (Preferred Alternative) was added to the proposed basin at Camelback Road.
This larger volume was then split into multiple basins and placed within the LAFB crash zone
areas. The proposed basin configuration and location within the LAFB crash zones for this
alternative is identical to that used with Alternative I. The difference is that the Preferred
Alternative proposed online basins located at Cactus Road and Northern Avenue have been
changed to offline basins and retain less volume (in Alternative I these basins were eliminated).

Like Alternatives I and 2, the larger volume of discharge conveyed south to the LAFB crash
zones requires a larger channel footprint area. Since the proposed Preferred Alternative basins at
Cactus Road and Northern Avenue are not eliminated as in Alternative I, the channel footprint
area required to convey the larger amount of discharge is not as great as it is in Alternative I.
Also, unlike Alternative 2, there is no need for the proposed Bethany Home Road channel since
the placement of the basins within the LAFB crash zones is identical to Alternative I.

The project location is shown on Figure 1.1.

The steps associated with the completion of this study are listed below:

• Develop a working HEC-I hydrologic model for Alternatives I, 2 and 3.
• Size the channel reaches based on the updated discharges obtained from the model.
• Size the Cactus Road Basin and the Northern Avenue Basin - Alternatives 2 and 3

only.
• Size the basin located at the southwestern comer of SR 303L and Bethany Home

Road - Alternative 2 only.
• Size the channel along Bethany Home Road to the LAFB crash zone basin ­

Alternative 2 only.
• Size the composite basin(s) near Camelback Road (placed within the LAFB crash

zones) to attenuate the discharge hydrographs and limit peak outflow to amounts
consistent with those obtained with the level III Preferred Alternative.

• Generate construction quantities for all three alternatives.
• Prepare a cost comparison between each alternative and the Level III Preferred

Alternative.

2.0 Summary of Results

The cost of the Preferred Alternative SR 303L flood-control system is approximately
$95,370,821. The approximate increased cost of modifying the Preferred Plan along SR 303L
for each of the three alternatives described above is as follows.

Alternative 1- The cost of Alternative I is an additional $13,743,155. The additional cost is
attributable to the increased size of the concrete channel along SR 303L from Camelback Road
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to Cactus Road (7.1 miles). The composite basin footprint is approximately 211 acres in the
LAFB crash zones APZl and APZ2. The over-all Level III Preferred Alternative is shown on
Figure 2.1. The over-all Alternative 1 is shown on Figure 2.2A. The basin relocation within the
LAFB crash zones associated with Alternative 1 is shown on Figure 2.3A.

Alternative 2 - Alternative 2 will cost an additional $13,931,428 for the option of locating the
proposed basin at the southwestern corner of Bethany Home Road and SR 303L within the 65db
noise contour. Since this requires the placement of the basin farther west than would be required
to locate it within the 70db contour, the cost of this option is slightly higher. An additional
$13,706,532 is estimated for the option of locating the proposed basin at the southwestern corner
of Bethany Home Road and SR 303L within the 70db noise contour.

The overall additional cost of Alternative 2 over the Preferred Alternative is attributable to the
increased size of the concrete channel along SR 303L from Camelback Road to Cactus Road (7.1
miles); increased cost of building a new concrete channel along Bethany Home Road, and
increased cost of building an additional basin at the southwestern corner of Bethany Home Road
and SR 303L. The composite basin footprint is approximately 151 acres in the LAFB crash
zones APZl and APZ2. Alternative 2 is shown on Figure 2.2Bi and 2.2Bii. The basin relocation
within the LAFB crash zones associated with Alternative 2 is shown on Figure 2.3Bi and 2.3Bii.

Alternative 3 - Alternative 3 will cost an additional $8,269,082. The additional cost is
attributable to the increased size of the concrete channel along SR 303L from Camelback Road
(0 Cactus Road (7.1 miles). The inclusion of the offline basins at Cactus Road and Northern
Avenue help to mitigate the channel cost increase. Therefore, the cost increase for Alternative 3
is not as great as in Alternative 1. The composite basin footprint is approximately 167 acres in
the LAFB crash zones APZI and APZ2. The Level III Preferred Alternative is shown on Figure
2.1. Alternative 3 is shown on Figure 2.2C. The basin relocation within the LAFB crash zones
associated with Alternative 3 is shown on Figure 2.3C.

3.0 Analysis Summary and Assumptions

In order to complete the analysis the HEC-I hydrologic model used for the Loop 303 ADMP
Update project was modified to simulate the partial and total relocation of the Cactus Road and
Northern Avenue basins south to Camelback Road for each of the three alternatives.

The following summarizes the modifications made to the HEC-l model for each of the
alternatives.

Alternative 1
• Removed the storage routing data associated with the proposed Cactus Road and

Northern Avenue basins.
• Ran HEC-l and updated the discharges along the channel reach.
• Resized channel reaches based on the increased discharges.
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• Updated the channel routing data in HEC-l to model the changes in cross section due
to the removal of the Cactus Road and Northern Avenue basins and the new channel
reaches ·simulated on the routing data.

• Resized the proposed Camelback basin to detain the increased volume at that location
from the Cactus Road and Northern Avenue basins while maintaining discharges
south in SR 303L to values similar to those used in the Level IIIPreferred
Alternative.

Alternative 2
• Replaced the storage routing data associated with the proposed Cactus Road and

Northern Avenue basins to model the basins as offline basins.
• Ran HEC-I and updated the discharges along the channel reaches.
• Resized channel reaches based on the increased discharges.
• Updated the channel routing data in HEC-I to model the changes in cross section due

to the modification and reduction of the Cactus Road and Northern Avenue basins
and the new channel reaches simulated on the routing data.

• Added storage routing data to model the proposed basin located at the southwestern
corner of the SR 303L and Bethany Horne Road.

• Added channel routing and combination data to model the proposed concrete channel
along Bethany Horne Road.

• Resized the proposed Camelback basin to detain the increased volume at that location
from the Cactus Road and Northern Avenue basins while maintaining discharges
south in SR 303L to values similar to those used in the level III Preferred Alternative.

Alternative 3
• Replaced the storage routing data associated with the proposed Cactus Road and

Northern Avenue basins to model the basins as offline basins.
• Ran HEC-I and updated the discharges along the channel reach.
• Resized channel reaches based on the increased discharges.
• Updated the channel routing data in HEC-I to model the changes in cross section due

to the modification and reduction of the Cactus Road and Northern Avenue basins
and the new channel reaches simulated on the routing data.

• Resized the proposed Camelback basin to detain the increased volume at that location
from the Cactus Road and Northern Avenue basins while maintaining discharges
south in SR 303L to values similar to those used in the level III Preferred Alternative.

For each alternative studied, relocating all or a portion of the proposed Cactus Road and
Northern Avenue basins caused the discharges within the SR 303L channel to increase
significantly from approximately Cactus Road south to Camelback Road. Table 3.IA-3.1 C and
Table 3.2 present detailed summaries ofthe geometric parameters associated with each of the
proposed alternative channels. Table 3.3A-3.3D presents a comparison of the channel
geometrics associated with the Level III Preferred Alternative versus each alternative. Figure 2.1
shows the overall Level III Preferred Alternative, Figure 2.2A-2.2C the proposed alternatives,
and Figure 2.3A-2.3C a close up of the basin relocations associated with each alternative within
the LAFB crash zones.

DRAFT SR 303L PROPOSED BASIN RELOCATION ANALYSIS

RELOCATION OF CACTUS AND NORTHERN BASINS TO CAMELBACK ROAD

Loop 303 CORAIDORIWHITE TANKS
AREA DRAINAGE MASTER PLAN UPDATE
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Channel Impact Summary
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TWL3
(It)

Channel

Name
SR303L URS OCR - Channel

Bell Road
Greenway Road
Waddell Road
Cactus Avenue
Peoria Avenue
Olive Avenue

Northern Avenue
Glendale Avenue

Bethany Home Road
Camelback Road

Indian School Road
Thomas Road

McDowell Road
1-10

Van Buren Street
Buckeye Road

Lower Buckeye Road
1 MC 85

Concentration

Point

Change in

~~.son 1

"10 change

Change in
Design Depth

DL3 DA1

(It) (It) "10 chanQe

3Changein

FIO;A~epIth
(It) % chanQe

Change in

Bottom Width

BWL31 BWA1 1

(ft) (It) "10 change

Channel Geometry
Change in

Total Top-width

I TWmod
(ft) "10 chanoe

1. Changed values are relative to the Level III Preferred Alternative value. Therefore, positive values denote increases while negative values indicate decreases.
2. Q L3 =Level III Preferred, QAt =Alternative 1

3. Depth of flow within the channel is approximately the same for all reaches.
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Table 3.18
Channel Impact Summary

Alternative 2
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TWl3
(ft)

Channel
Name

SR303L URS OCR - Channel
Bell Road

Greenway Road
Waddell Road
Cactus Avenue
Peoria Avenue
Olive Avenue

Northern Avenue
Glendale Avenue

Bethany Home Road
Camelback Road '

Indian School Road
Thomas Road

McDowell Road
1-10

Van Buren Street
Buckeye Road

Lower Buckeye Road
MC85

Concentration
Point

Ql3
(cfsi

Change in

Qdesign

QA2

% chanqe

Change· in
Design Depth

DL3 DA2

(tt) (It) % chanqe

dl3
(ft)

3Change in

Flo;:e
pIth

(It) % chanqe

Change in
Bottom Width

BWL3 BWA2

(ft) (It) % chanqe

Channel Geometry
Change in

Total;:~width I
. (It) % change

1. Changed values are relative to the Level III Preferred Alternative value. Therefore, positive values denote increases while negative values indicate decreases.
2. Ql3 =Level III Preferred, QA2 =Alternative 2

3. Depth of flow within the channel is approximately the same for all reaches.

Table 3.1B
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Table 3.1C
Channel Impact Summary

Alternative A3

I

ILP1 1,612! 1,612! 0% 5.9 ! 5.9 !. 0% 5.1 i 5.1 ! 0% 12.0! 12.0! 0% 56 I 56 ! 0%

::::::::::}~~?::::::::::: ::::::?;:~:~~::::::r::::::?;~~~:::::::::::::::::::::CJ.%:::::::::::::. :::::§J::I::::~:I::I:::::::CJ.'&:::::::: :::::::~§:::::L::::~;~J.::::::L:::::::CJ.'&:::::::: ::::?§§:::L:?§§::I:::::::9.%::::::::: ::::::::::::::::::E::::::::::::::::r:::::::::::::::::~{::::::::::::::::I::::::::::::::::::(W~:::::::::::::::::
lLP3 1,765! 2,083! 18% 5.1! 5.2! 0% 4.9 i 5.1 ! 2% 18.0! 21.0! 17% 59! 62 ! 5%

:::::::::::I~~{:::::::::: ::::::?;:~:~:?:::::I::::?;~E:::::::::::::::::::I~:o&.:::::::::::: :::::~::~:::::r:::::~:I::I:::::::~Y.~:::::::: :::::::~:I::::L::::~::L:::::::::::::::§%:::::::: :::5~;:o.:::I:::~§;:o.::::r::::::~~y.~::::::: ::::::::::::::::::§9.:::::::::::::::::r:::::::::::::::::~:t:::::::::::::::::I::::::::::::J~:%::::::::::::::::
ILP5 2,242! 2,582! 15% 5.4 ! 5.1 1 -5% 5.4! 5.1 ! -5% 18.0! 26.0! 44% 60 i 67 ! 12%

::::::::::}~~§::::::::::: ::::::::?:o.~::::::I:::::?;:n:!.:::::r:::::::::?9.CJ.%::::::::::. :::::~f::::r:::::~::I::::L:::§o.!~::::::: :::::::~I::::I:::::~;:o.:::::I:::::::!.?!<:::: :::::i§:o.:::I:::i§:o.::::l::::::::~:o.Y.~::::::: ::::::::::::::::::~~:::::::::::::::::r:::::::::::::::::~:o.:::::::::::::::::I::::::::::::::?~%::::::::::::::::

ILP10 622 1 622 1 0% 3.9 i 3.9.! 0% 3.7! 3.7 ! 0% 5.0 1 5.0 i . 0% 41 ! 41 ! 0%

::::::::::I(;~:U:::::::::: ::::::::~§:L::::I:::::::~~r::::::r::::::::::::9.°i.~:::::::::::::. ::::I:I::::I:::~:;r:::L::::::9.~~::::::::: :::::::~:§::::I:::::~:§::::::I::::::::§'&:::::::: ::::::~§::::L:::~;9.::::I:::::::9.'&:::::::: ::::::::::::::::::~~:::::::::::::::::r:::::::::::::::::~~:::::::::::::::::I::::::::::::::::o.:o;~:::::::::::::::::
ILP12 1,315! 1,315! 0% 5.0 ! 5.0! 0% 3.3! 3.3 ! 0% 0.0 1 0.0 i 0% 40! 40 ! 0%

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• (> ••••••••••••••••••••••••• ; •••••••••••••••••••••••••••••••••••••••••••••••••••• c- •••••••••••••••••, ••••••••••••••••••••••••••••••••••••••••••••• ., •••••••••••••••••••••, ••••••••••••••••••••••••• •••••••••••••••••••~ •••••••••••••••••••l ••••••••••, ••• .....................................................' M .

lLP13 666, 666 I 0% 4.1 I 4.1 i 0% 3.5 i 3.5 I 0% 8.0 I 8.0 I 0% 45, 45 I 0%

::::::::::J~~5:'i:::::::::: :::::::::t5E:::::::t::::::::§E:::::::L:::::::::::9.%:::::::::::::: ::::IL:::r.:::::~T:::L::::::§Y.~:::::::: :::::::?J:::::r::::::~::;f:::::::r::::::::9.y.~:::::::: ::::::~§::::L:::~::o.:::::L::::::9.Y.~::::::::: ::::::::::::::::::~L:::::::::::::::::::::::::::::::::::~:~::::::::::::::::::L:::::::::::::::o.:o;~:::::::::::::::::
lLP15 676 i 676 I 0% 4.1 I 4.1 I 0% 3.4 I 3.4 I 0% 8.0 i 8.0 i 0% 44 I 44 I 0%....· ·TC'P'fi3 ····..··746· r 746·..· (· Oo/~··..· · ·is· r..·is····r··..·..o%• • ··i5..··..r ..··iJ:5 ·j · Ooj~·..··..· · ·S:O ·r iJ:O···..r O°lo'·..·..·..··· · ·42 · · r···..····..· ·42 ·T · ·Oo;~· ····.. ·

TWL3
(ft)

Channel Geometry
Change in

Total Top-width

TWmod

(It)

Change in
Bottom Width

BWL3 BWAt

(It) (ftl % change

3Changein

FIO;A~ep,th

(tt) % chanQe

dL3
(It)

Change in
Design Depth

DL3 · OAt

(ttl (ltl % chanQe% chanQe

Change in

QdeSign

QAtQL3 .,
(efs)

Concentration
Point

Channel
Name

SR303L URS OCR· Channel
Bell Road

Greenway Road
Waddell Road
Cactus Avenue
Peoria Avenue
Olive Avenue

Northern Avenue
Glendale Avenue

Bethany Home Road
Camelback Road

Indian School Road
Thomas Road

McDowell Road
1-10

Van Buren Street
Buckeye Road

Lower Buckeye Road
MC85

1. Changed values are relative to the Level III Preferred Alternative value. Therefore, positive values denote increases while negative values indicate decreases.
2. QL3 =Level III Preferred, QA3 =Alternative 3

3. Depth of flow within the channel is approximately the same for all reaches.

Table 3.1C
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Table 3.2
Level III Preferred Alternative
Proposed Channel Summary

Top Width
Including

Operation and
Channel Channel Maintenance Rd.

1Approximate Design Flow Bottom Side and Landscape
Channel Concentration Ode, Depth Depth Width Slope Tw

Name Point (cfs) (It) (It) (It) (H:V) (It)

Number

01 Required
Vertical
Drops

SR303L VRS OCR .. Channel. . . 1 • .. .
........· · ·..·..Be·ii"f'ioad · · · · r::::::::::::r~~§::::::::::I::::~::::::???::::::::~~:I:::::~~::~~~::I::::::E:::::I:::~iQ::::::r.j?::!f::::::::::::::::::::~?::::::::::::::::T:::::::::::§=:::~:~

G~e=~~yR~~~d t:::::::~:~:kf5:::::~:::~:i:::::=::j~:f.~:::::=:L:::::~:~~::::j:::~::1i:::::::!:::~:::1:~:::~:!::j~HL:i:::::::::::~::::::~~::::::::::::::~::t::::::::::::::i~:::::=:
Cactus Avenue L. J.~.~? ) ?.,.~.9.~ L. ~.:.~ L ~.:9. L ?9 j ....t2.:.!2 L. !?~ L 2. ..
Peoria Avenue 1 : !.~.~~ 1. ~.,?§!5. L. ~.:.~ i ~.:9. 1 1.~ LJ.2.:.!L.i ~.~ L 1 _

N~~i~:r~;vneuneue 1::::::::::::::I:t~~:::::::::::::L::::::::~:~~~:::::::::::1:::::3::~:::::::i::::::J~~:::::::i:::::Jl:::::I:J~HLi:::~:::::::::::J~::::::::::::::::::I:::::::::::j::::::::~:~
Glendale Avenue L. !.~~!? l !.9.!5. L. ~.:!. L ~.:!5. .L ~.9. .Lj?:.!LL ~~ L. .0. .

B~:~n~b~~~~~:dad i::::::::::::::J:t~~:::::::::::+:::::::::::L:~;.~:::::::::::1:::::J:~$.:::::::!::::::::H::::::i::::j§.::::::I::::!~~:H:::i:::::::::::::::::::~t:::::::::::::::::!:::::::::::::::~::::::::::::

In!~~::~~;:Ed [:::::::Jt~t~::::::::::::E:::.:·::::ilt:...::·J:::::JI:::::t::::J1:·:::t::·:::i::::::J..::!lm·.:I:::::::·:::·::::::.it::.::::::::::::t::::::::::J:::·:::·:::

Van B~~~~ Street 1:::::~::::+t~}~::::::::::::f:::::::::::::~~~:~::::::::::I::::::::~:~I::::::J:::::ll:::::!:::::j::::::::i:::!~~:H:::!::::::::::::::::J~:::~::::::::::::J::::::::::::~:::~~:~::
Lo~~c~~~~e~~a:oad i:::::::::::::itH~:::~~::~::L:~::::J~~:::::::::=:i::::::J+::::::!::::::::~:J::::::i:::::::::§'::::::::L~~m:::I:::~::::::::::J~::::::::::::::~::l:::::::::::::t:~==

MC 85 L.. ...'.L..f'.!.E5 l... ..!.~!? _.L ~.:§. L. ~.:!5. L. ~ L.J?:.!L ~? L .1.- _ .
Gila/Salt River ! iLP17.! 449 ! 4.4 ! 4.1 i 5 ! (2:1) i 43 ! 1

'.}

1. By normal depth computation only' no backwater analysis performed at this time.

Table 3.2
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Table 3.3A
Alternative 1

Proposed Channel Summary

Top Width
Including

Operation and
Channel Channel Maintenance Rd.

'Approximate Design Flow Boltom Side and Landscape
Channel Concentration Qcap Depth Depth Width Slope Tw

Name Point (cfs) (It) (It) (It) (H:V) (It)

Number

01 Required
Vertical
Drops

SR303L URS OCR .. Channel iii . . .. .
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• j •••••••••••••• ••••••••••••••••••••••••~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••, •• , •••••••••••••••••••••• j ••• •• ••• • •••••••••• j··.··.···.·······I··· ··· (0••••••••••••••••••••••••••• ,.

Bell Road L !.~.~9. l... ??? .L ~.:? L ~.:~ L l.Q .LJ2.:.!.LL. ~.~ L .0. .
Greenway Road i !LP i 854 i 5.5 i 3.5 i 10 i (2:1) i 52 i 0

Waddell Road C::::::::::I~~:(::::::::::I::::::::::L6.:iI::::::::::::::::::~:;~::::::T::::::~:;:(:::::::::::::~:?:::::I:::i?~:~2::I::::::::::::::::::$.~:::::::::::::::::T::::::::::::I::::::::::::
Cactus Avenue i ILP2 i 2,898 i 6.1 i 6.0 i 20 i (2:1) i 64 i 2

Peoria Avenue C:::::::::::!I~~::::::::::::I:::::::::~;:4§9.::::::::::r::::::~;?::::::r::::::$.)::::::::::::39.::::::::j?::!fr:::::::::::::::::~L:::::::::::::::r::::::::::::I:::::::::::

N~~i~:r~':vneuneue i:::::::::::::Jt~~:::::::::::+::::::::::~;:~~~:::::::::::i:::::::lI:::::::I::::::1I:::::::i::::J~::::::I::::l~JLi::::::::::::::::Jt:::::::::::::::l::::::::::J:::::::::::::
Glendale Avenue i lLP6 i 7,327 i 6.0 i 6.0 i 70 i (2:1) i 114 i 2

Bethany Home Road j:::::::::::::I~~!.::::::::::::I::::::::f:3.§f:::::::::j::::::::~:f::::::j:::::'::~:f::::::i:::::j$.::::::::j?::!L:::::::::::::::::IiI:::::::::::::::r:::::::::::::~:::::::::::::
Camelback Road L !.~.~!3. L. ..!.!.?~~ :... ~.:? L ~.:?. .L !3.9. LJ?.:.n..L. !..??. L. ~ .

Indian School Road L !.~.~~ L. ??!3. L. ~.::? L ~.:? L. 5. L.J?.:.n..L ~~ L. .0. .
Thomas Road I !LP10 I 622 I 3.9 I 3.7 I 5 I (2:1) I 41 I 0

MCDO~~~ Road [::::·:::I~#.}~.:·::::·::·:E:::::·:::;~l:;j~·::::·:··:I:·: ..H:::::J:::::J~~::::::I:::·:·~::··:]·j~~Jrr:::::.::·::::::::~~::::::::.:::.::]:::::::::::::~: ..::..:::.::

V~:c~~;en :~~~et !:::::::::::::lt~:~~::::::::::::!:::::::::::J~~:::::::::::::i::::::::H:::::::I::::::J1:::::I:::::::1::::::I::::l~dLi:::::::::::::::::::~4.::::::::::::::::::l::::::::::J:::::::::::::
Lower Buckeye Road i ILP15 i 676 ,. 4.1 , 3.4 i 8 i (2:1) i 44 i 0

MC 85 r:::::::::::I~~~:6.::::::::::::L::::::::j~~:::::::::::::j::::::::~:§:::::::::::::::~:§::::::L::::::~::::::::L:i?~:~LL::::::::::::::::~?::::::::::::::::T:::::::::::::L:::::::::::
Gila/Salt River i ILP17 i 414 i 4.4 i 4.1 i 5 i (2:1) I 44 i 1

1. By normal depth computation only - no backwater analysis performed at this time.
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Table 3.38
Alternative 2

Proposed Channel Summary

Top Width
Including

Operation and
Channel Maintenance Rd.

'Approximate Chao'.' Flow Bottom Side and Landscape
Channel Concen1ration Qcap Design Depth Depth Width Slope Tw

Bethany Home Road Channel Point (cIs) (It) (It) (It) (H:V) (It)

Number

01 Required
Vertical
Drops

SR303L VRS OCR - Channel. . . .
.................................................................................._ _ •• (0 (0 ••••••• .. ••••• .. •••• .. ·······,······.·· .. •••• •• ·····1 ·1··•••. ··.·.·····.···_··.. ••••••·•••••··••· , -.-......•.

G~e:;~:~~E~~d F::::.:::::::t~::·:::::::::t:::::::::::;~it.:::::·::+::::::::::::il:::::::::·J::::::·:I..t.··:E:j:~··::.r::1I!:l:tE:~::.·:::::::::fl::::::::·:::·:::::f::::::::::t=·:::::::
~:~~::~:~~: t~~::::::::::1:t~~::::::::::::::!:~:~:::::i;:~:~t:::::::t::=::::~:~:~~:::::::::~J:::::::~:~§.::~:::I::::::I~:::~:I::::!~JH::::::::::::::::::l§:::::::::::::::::::I:::::::::~J:=::::::::
N~~i~:r~;v:uneue [:::::::::::::!:t~~::::::::::::::I:::::::::::~;:~:~~:::::::::::L:::::::::::~:i::::::::::::::!::::::::~J::::::::I:::::::~t:::i::::!~JH::::::::::::::::::l~:::::::::::::::::::I:::::::::::J:::::::::::

B~:~n~:~~;~:::d F::.:::::.:.::t~t::..·::·:J.:·::·::::::i~~~~:::·.::::.t:::.::::::J:t·.::.:"::::F:::J:l:·:J::::·::l::::.rJI!:ltt:::::::::::::::lt:::.:·::·::::::f:::::::::J::·:·::.:::::
Ind~~~;~~o~~:~ad t:::::::::::Il:~~~6:::::::::::::l::::::::::j~~:::::::::::::L::::::::::::a:::::::::::::I:::::jJ:::::::i:::::J::::::::ij~::H::i::::::::::::::::JL::::::::::::::::i:::::::::::J::::::::::::

v~;i§;;;:, ~~~jtj~::~t~~lit:t~~:!~~~~~ttl:tt~!tl~~~~~~:~t~i~~
Lower B~~k:t Road l::::::::::::i:t:~~l:::::::::::i:::~::::::::j~E::::::::t::::::::::Ji::::::::::::I::::::::H:::::::I::::::1::::::i::::!~::i:H:::~:::::::::::::{*:::::::::::::::::::I::::::::::::§.::=:::::::

Gila/Salt River ,ILP17, 414 , 4.7 ,4.0, 5 ,(2:1), 44 , 0

1. By normal depth computation only· no backwater analysis performed at this time.

Table 3.3B
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Table 3.3C
Alternative 2

Proposed Bethany Home Road
Channel Summary

Top Width
Including

Operation and
Channel Maintenance Rd. Number

1Approximate Channel Flow Bottom Side and Landscape 01 Required
Channel Concentration Qcap Design Depth Depth Width Slope Tw Vertical

Bethany Home Road Channel Point (cis) (It) (ft) (ft) (H:V) (It) Drops

?e..t~!!.f)r. ..!:!.'?P..e...E!.'?.~.q..!?.':!~r.!r.!~/........................L..........!.E3.~.! ............ ...........1.!.!.9..3............L....:........~.:~.._......_..L......~:.L ....L......?........i....(?:.1J.L...............~g...................L............9_............
i !BH2 1,449 i 7.3 i 6.7 i 5 i (2: 1) i 54 i 0

1. By normal depth computation o~ly - no backwater analysis performed at this time.
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Table 3.30
Alternative 3

Proposed Channel Summary

Channel
Name

Concentration
Point

1Approximate
Qcap
(cis)

Channel

Design
Depth

(It)

Channel

Flow
Depth

(It)

Boltom
Width

(tt)

Side
Slope
(H:V)

Top Width
Including

Operation and
Maintenance'Rd.

and Landscape
Tw
(tt)

Number

01 Required
Vertical
Drops

L.. !.~I'..O'._ _.L !.!.? L. ~.:? L. ?.:.~ .L ~.9. L..(?:.1J.L.._ ~.~ L. 2 .
L J~.I: l... ??1. L.. ~.:? L. ?:.~ L ~g L..(?:.1J.L ~.~ .L 2 ..
L.. ..!.~1'..1 ..L 1.,.~.!.2. L ~.:~ _ L s.:.~ L. ~.~ L..(?:.lJ.l.. ~.~ _ .L 2 ..
L !.~I'.? : ?.,.?..~.?. L. §.:.~ l. : ~·g .L ~'O' L...(?:.n L ~.~ .L ? .
L.. :.!.~I'.? L ?.,.O'.?.?. L.. ~.:?. L. s.:.~ .L ~.! L..(?:.!LL ~.~ 1... 2 ..

L:::::::::::::t~~:::::::::::::f:::::::::::~;:~:~~:::::::::::l::::::::::::::lL:::::::::::!:::::JJ::::::::!:::::::~;'::::::I:::~~::H::1:::::::::::::::Ji.:::::::::::::::::::i:::::::::::3:::::::::::::
r.::::::::::jt~t.:::::::::::::L::::::::~;:m::::::::::t::::::::::1L:::::::::::I:::::J:::t.:::::::l:::::::il:::::l:::~~::H:J::::::::::::::::J~:::::::::::::::::::I::::::::::::::§:::::::::::::
L::::::::Jt~~::::::::::::::I:::::::::::~~~~!::::::::::::!:::::::::::::::il::::::::::::I::::::::4::i::::::l:::::::§:::::::I:::~~!:i:L:I::::::::::::::::J~:::::::::::::::::::1:::::::::::::1:::::::::::
L.. !.~.p..~g :.. ~.?? L. ?..:~ L.. ?:.! L ? .L..(?.:.!.Ll... ~.! .L 2 .

f.:::::::::::i:~il::::::::::L::::::J:~;}~:::::::::+:::::::::::::~:J:::::~::::::I::::j::~:::::J::::::l::::::1:J~GH::::::::::::::::J§:::::::::::::::::::L:::::::J:::~~::::::
1::::::::::::::t:~ik::::::::J::::::::::J~~:::::::::::::l::::~:::::::::;J::::::~::::::I:::::::lL::::l:::::::l::::::!:::~~::H::1:::::::::::::::::::;4:::::~:::::::::::I::::::::::J:::~~~::::
L.. !.~.p..~.~ L. 6..!.? : L ~.:.~ L; ?:.~ .L ~ L..(?:.lJ..L ~.~ .L 2_ I

L I.~.~~.~ L !..~? L ?..:?. L. ?:.~ .L ? l.j?.:,1,LL ~.~ L _..2 ..
1 ILP17 1 414 1 4.7 1 4.0 1 5 ; (2:1) i 44 1 a

SR303L VRS OCR - Channel
........................._ " _...........•....................)........•......................····,,···································1··············..··.·.., · · ·1·· ·.· ·•.·•.-·····································1············..·._· .

Bell Road
Greenway Road
Waddell Road
Cactus Avenue
Peoria Avenue
Olive Avenue

Northern Avenue
Glendale Avenue

Bethany Home Road
Camelback Road

Indian School Road
Thomas Road
McDowell Road

1-10
Van Buren Street

Buckeye Road
Lower Buckeye Road

MeS5
Gila/Salt River

1. By normal depth computation only - no backwater analysis performed at this time.

Table 3.30
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The key criteria used to size the channel reaches based on the increased discharges were
consistent with those used in the Loop 303 ADMP Update. These criteria are as follows:

• 2: I channel side slopes.
• Maximum channel velocity of 15 fls for concrete.
• Manning roughness coefficient of 0.013 for concrete.
• Zero freeboard for existing condition and the FCDMC minimum required freeboard

provided for future condition.

The invert profile for the proposed SR 303L channel was not significantly altered for any of the
alternatives since many of the elevations were set based on downstream conditions or on existing
land features. Instead, the channel was widened to convey the increased discharges.

A concrete channel is recommended for conveying flow along SR 303L for all three of the
alternatives. The velocities in the channel are 15 fls or less (supercritical flow). To maintain the
supercritical flow regime at the roadway and crossings, single span bridges are recommended.
This reduces the potential for a hydraulic jump to occur in the system that could cause
overtopping of the channel.

The key assumptions that were made as part of the analysis are asfollows:

• The channel along Northern Avenue west of SR 303L is included as part of the Loop
303 ADMP Update project.

• The channel along 1-10 west of SR 303L is included as part of the Loop 303 ADMP
Update project.

• Utility relocation costs will not significantly change from one alternative to the other
and are not included in this analysis.

• Pedestrian crossing costs will not significantly change from one alternative to the
other and are not included in this analysis.

• Operation and maintenance costs will not significantly change from one alternative to
the other and are not included in this analysis.

• Basin equalizer pipe costs will not significantly change from one alternative to the
other and are not included in this analysis.

4.0 Quantity and Cost Analysis

The results of the cost estimates for the Level ill Preferred Alternative (SR 303L only) as well as
Alternative(s) 1-3 are listed below:

Level III Preferred - $95,370,821
Alternative 1- $109,113,976 (tl = +$13,743,155)

Alternative 2i - $109,512,555 (tl = +$14,141,734)

Alternative2ii - $109,321,852 (tl = +$13,916,837)

DRAFT SR 303L PROPOSEO BASIN RELOCATION ANALYSIS

RELOCATION OF CACTUS AND NORTHERN BASINS TO CAMELBACK ROAD

Loop 303 CORRIDOR!WHITE TANKS

AREA DRAINAGE MASTER PLAN UPDATE

5



Alternative 3 - $103,644,439 (/1 = +$8,269,082)
The above costs do not include any engineering or contingency costs. They were developed using
quantity and cost criteria associated with the Loop 303 ADMP Update.

The cost differential between the Level III Preferred Alternative and each of the Preferred
Alternatives (I, 2 and 3) are listed in Table 4.IA - 4.1 C.

Some of the major reasons for the differences in the quantities and costs shown in Table(s) 4.1A­
4.IC are as follows:

• The required channel right-of-way is significantly larger in each alternative since all or a
significant portion of the discharges previously detained at Cactus Road and Northern
Avenue is now conveyed south to Camelback Road. The result is awider channel section
than that proposed under the Level III Preferred Alternative.

• Basin excavation - with the exception of Alternative 2, this quantity was generally lower
for each of the proposed alternatives. Since Alternative 2 proposes an additional basin
located in the vicinity of the southwestern comer of SR 303L and Bethany Home Road to
facilitate the turning of the main channel flow 90 degrees from SR303L south to Bethany
Home Road east, the basin excavation requirement was higher than any of the other
alternatives. The reason behind the lower quantity associated with Alternatives 1 and 3 is
based on the amount of volume required for detention at Camelback Road. This is
determined based on routing the inflow hydrograph through the basin so that the outflow
is no greater than the outflow obtained under the Level III Preferred Alternative. Using
this criterion to size the basin, the result was a lower peak volume than the sum of the
basins proposed with the Level III Preferred Alternative (Cactus, Northern and
Camelback). The difference can be attributed to differences in basin shape, hydrograph
routing from Cactus Road to Camelback Road, and hydrograph peak timing. Another
difference is that the Cactus Road and Northern Avenue proposed basins used culvert
outlet pipes to both meter discharges from the basins as well as convey them under the
roads and south within the SR 303L channel. Since there are no immediate downstream
streets to cross, the outflow from the relocated composite basin(s) withinthe LAFB crash
zones is discharged using a surface weir spillway rather than a culvert. Therefore, the
stage-storage-discharge rating curve for the proposed alternative basins. is very different
from the individual relationships modeled for the Level III Preferred Alternative. Finally,
the basins used at Cactus Road and Northern Avenue for Alternatives 2 and 3 are offline
rather than online as with the Level III Preferred Alternative.

• Since the channel discharges are higher due to the larger required conveyances for all
three alternatives than the Level III Preferred Alternative, the concrete channel lining
quantity is higher for all three. This is particularly true with Alternative 2 where an
additional concrete channel has been proposed to convey flow from SR 303L along
Bethany Home Road to the LAFB crash zone area.

• There are two additional bridges required for all three of the proposed alternatives for the
following reasons: .
~ Alternative 1: the previously proposed basins at Cactus Road and Northern Avenue

are relocated to Camelback Road. In the Preferred Plan, culverts were used to meter
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Table 4.1A
Level III Preferred Alternative vs.

Alternative 1
Cost Comparison

SR 303L Channel Alternatives
Change in

UNIT QUANTITY
L3 Quantity A1 Quantity

CHANNEL NAME

SR 303L

ITEM DESCRIPTION

Channel Excavation
Channel Fill

. Concrete&Steel
Retention Basin Net Excavation
Drop Structures· additional concrete
Channel ROW
Basin ROW· daylight only
Hydroseed & Topsoii
Rip Rap Energy Dissipater
66" Low Fiow Drain Pipe
72" Low Flow Drain Pipe

Single span bridge

culverts

.C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

EA.
L.F.
L.F.

EA.
EA.

623,846
46,763
82,022

7,224,706
3,421

50
319
347

6
13,936
10,768

22

6

942,732
59,988
84,132

5,920,217
4,807
103
313
396

4
26,442
5,355'

24

4

Change in Percent Change
Unit Cost Cost In Cost

$ $ %

$3.25 1,036,380 51%
$3.25 42,983 28%

$270.75 10,871,704 49%
$5.00 -6,522,445 -18%

$250.00 346,508 41%
540,000.00 2,129,511 107%
$40,000.00 -259,813 -2%
$2,500.00 122,792 14%
$5,000.00 -10,000 ·33%
.$264.00 3,301,584 90%
$288.50 -1,561,651 -50%

35550,000 4,555,500 45%
35250,000 -309,898 -22%

1:= 513,743,155 14.4%

Sub Total =
Engineering (10% Construction) =

30% Contingency =

$13,743,155
$1,374,315
$4,122,946

Total = $19,240,417

I. l Jes in quantities and costs are relative to the Level III preferred alternative - positive values indicate an increase while negative values indicate a decrease.
'. L3 =levei III preferred alternative, A1 =Alternative 1 , .'
I. This cost varies Rer location; therefore, an average value is Hlduded here.
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Table 4.1Bi
Level III Preferred Alternative V5.

Alternative 2i
Cost Comparison

SR 303L Channel Alternatives
Change in

UNIT QUANTITY
L3 Quantity A2i Quantity

CHANNEL NAME

SR303L

ITEM DESCRIPTION

Channel Excavation
Channel Fill

'Concrete&Steel

4Retention Basin Net Excavation
Drop Structures - additional concrete

'Channel ROW

'Basin ROW - daylight only
Basin ROW - daylight only - within LAFB Crash Zone

'Hydroseed & Topsoil
Rip Rap Energy Dissipater
30" Low Flow Drain Pipe
60' Low Flow Drain Pipe
66" Low Fiow Drain Pipe

.72" Low Flow Drain Pipe

Single span bridge

culverts

C.Y.
C.Y.
L.F.

C.Y.
C.Y.

ACRE

ACRE
ACRE

ACRE
EA.
L.F.
L.F.
L.F.
L.F.

EA.

EA.

623,846
46,763

82,022

7,224,706
3,421

50

319
o

347
6
o
o

13,936
10,768

22

6

626,500
63,122

87,269

7,977,675
4,319

77

275
151

427.
7

2,618
12,273
7,002
9,547

24

7

Change in Percent Change
Unit Cost Cost In Cost

$ S %

$3.25 '8.624 0.4%
$3.25 53,167 35.0%

$268.62 1,234,747 5.6%

$5.00 3,764,845 10.4%
$250.00 224,467 26.2%

$40,000.00 1,093,164 54.7%

$40,000.00 -1,783,181 -14.0%
$30,000.00 4,520,129 nla

$2,500.00 201,891 23.3%
$5,000.00 5,000 16.7'10

$82.00 214,676 nla
$218.00 2,675,514 nla
$264.00 -1,830,576 -49.8%
$288.50 -352,259 ·11.3%

35550,000 3,271,020 32.21%

'$320,000 840,506 60.02%

:1:= $14,141,734 14.8%

Sub Total = $14,141,734
Engineering (10% Construction) = $1,414,173

30% Contingency = $4,242,520

Totat = $19,798,427

· Changes in quantities and costs are relative to the level III preferred alternative - po:;itive values indicate an increase while negative values indicate a decrease.
· L3 = Level /II preferred alternative, A2i = Alternative 2 with the option of placing the Bethany Home Road Basin within the 65db contour.
", This cost varies per location; therefore, an average value is included here
· This cost includes the quantity for the Bethany Home Road Channel and/or basin.
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Table 4.1 Bii
Level III Preferred Alternative V5.

Alternative 2ii
Cost Comparison

SR 303L Channel Alternatives
Change in

UNIT QUANTITY

L3 Quantity A2ii Quantity

CHANNEL NAME

SR303L

ITEM DESCRIPTION

Channei Excavation
Channel Fill

4Concrete&Steel

·Retention Basin Net Excavation
Drop Structures - additional concrete

4Channel ROW

4Basin ROW - daylight oniy
Basin ROW - daylight oniy - within LAFB Crash Zone

4Hydroseed & Topsoil .
Rip Rap Energy Dissipater
30' Low Flow Drain Pipe
60' Low Flow Drain Pipe
66" Low Flow Drain Pipe
72" Low Flow Drain Pipe

Single span bridge

culverts

C.Y.
C.Y.

L.F.

C.Y.
C.Y.

ACRE

ACRE
ACRE

'ACRE
EA.
L.F.
L.F.
L.F.
L.F.

EA.
EA.

623,846
46,763

82,022

7,224,706
3,421

50

319
o

347
6
o
o

13,936
10,768

22

6

624,930
61,960

86,744

7,977,675
4,319

77

274
151

426
7

2,618
12,273

.7,002
9,547

24

7

Change in Percent Change
Unit Cost Cost In Cost

$ $ %

$3.25 3,522 0.2%
$3.25 15,197 10.0%

$268.62 1,093,786 4.9%

$5.00 3,764,845 10.4%
$250.00 224,467 26.2%

$40,000.00 1,093,164 54.7%

$40,000.00 -1,821,513 -14.3%
$30,000.00 4,520,129 nla

$2,500.00 199,360 23.0%
$5,000.00 5,000 16.7%

$82.00 214,676 nla
$218.00 2,675,514 nla
$264.00 -1,830,576 -49.8%
$288.50 ·352,259 -11.3%

'$550,000 3,271,020 32.21%

'$320,000 840,506 60.02%

1:= $13,916,837 14.6%

Sub Total = $13,916,837
Engineering (10% Construction) = $1,391,684

30% Contingency= $4,175,051

Total = $19,483,572

I. Changes in quantities and costs are relative to the Level Ill" preferred alternative· p,?sitive values Indicate an increase while negative values indicate a decrease.
~. L3 :;;: level III preferred alternative, A2ii :;;: Alternative 2 with the option of placing the Bethany Home Road Basin within the 70db contour.
3. This cost varies per location; therefore, an average value is included here.
L This cost includes the quantity for the Bethany Home Road Channel and/or basin.
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Table 4.1C
Level 111 Preferred AJternative V5.

Alternative 3
Cost Comparison

SR 303L Channel Alternatives
Change in

UNIT QUANTITY
L3 Quantity A3 Quantity

CHANNEL NAME

SR 303L

·ITEM DESCRIPTION

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - daylight only
Basin ROW - daylight only - within LAFB Crash Zone
Hydraseed & Topsoil
Rip Rap Energy Dissipater
36" Low Flow Drain Pipe
48" Low Flow Drain Pipe·
60" Low Flow Drain Pipe
66" Low Flow Drain Pipe
72" Low Fiow Drain Pipe

Single span bridge

culverts

C.Y.
C.Y.
LF.
C.Y.
C.Y.

ACRE
ACRE
ACRE
ACRE

EA.
LF.
LF.
LF.
LF.
LF.
EA.
EA.

623,846
46,763
82,022

7,224,706
3,421

50
319
o

347
6
o
o
o

13,936
10,768

22

6

664,063
61,885
84,132

6,997,140
4,018

78
253
167
422

6
2,618
6,934
5,339

·7,002
8,623

24

6

Change in Percent Change
Unit Cost Cost In Cost

$ $ %

$3.25 130,705 6.4%
$3.25 49,148 32.3%

$268.62 2,227,459 10.0%
$5.00 -1,137,830 ·3.1%

$250.00 149,191 17.4%
$40,000.00 1,108,533 55.4%
$40,000.00 -2,632,020 -20.6%
$30,000.00 5,011,082 nJa
$2,500.00 189,522 21.9%
$5,000.00 0 0.0%

$82.00 214,676 nJa
$126.00 873,684
$218.00 1,163,902 nJa
$264.00 -1,830,576 -49.8%
$288.50 -618,833 -19.9%

'$564,510 3,391,980 33.40%
'$229,815 -21,542 -1.54%

:1:- $8,269,082 8.7%

Sub Total =
Engineering (10% Construction) =

30% Contingency:;:

$8,269,082
$826,908

$2,480,724

Total = $11,576,714

1. Changes in quantities and costs are relative to the Level III preferred alt~rnative ~ p0sitive values indicate an increase while negative values indicate a decrease.
2. L3 :;: level III preferred alternative, A3 ;; Alternative 3
3. This cost varies per location; therefore, an average value is included here.
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flow from the proposed basins under the existing Cactus Road and Northern Avenue
alignments. Channel hydraulics dictate the use of bridges for the channel when there
are no online basins proposed at roadway crossings.

~ Alternative 2 and 3: Since both of these alternatives use offline basins at both Cactus
Road and Northern Avenue, bridges are still assumed to be required for the by-pass

.portion of the SR 303L channel. Detailed backwater analysis should be performed at
these locations to determine the necessity of bridges since the magnitude of discharge
conveyed by the by-pass channels would be much smaller than that conveyed by the
main channel without basins (as with Alternative I). However, such an analysis is
beyond the scope of this study.

• The required basin right-of-way is similar or slightly higher for each of the alternatives
than in the Level III Preferred Alternative. This is a result of holding the proposed basin
depth at the LAFB crash zones to 8 feet (Alternative 1) and 6.5 feet (Alternative(s) 2 and
3) in an effort to maximize the amount ofland coverage around LAFB.

• In Alternative 2, the proposed Bethany Home Road Channel and the location of the
proposed crash zone basins results in the interception of additional storm water runoff. In
the Level III Preferred Alternative as well as Alternatives I and 3, that runoff is conveyed
to the proposed Camelback Road Channel east and then to the proposed Bullard Wash
Channel south.

Table 4.2 shows the detailed quantity and cost data associated the Level III Preferred Alternative.
Tables 4.3A - 4.3C show the detailed quantity and cost data associated with each of the proposed
Alternatives (1-3).

In summary, although the proposed alternatives generally result in a lowering of the required
basin excavation, the overall cost for relocating the part or all of the Cactus Road arid Northern
Avenue basin(s) is significantly higher than the Level III Preferred Alternative. In other words,
any reduction in basin construction costs due to the conveyance of additional runoff volume to
the proposed composite CamelbackJLAFB crash zone basins is insignificant when compared
with the increase in channel costs required to convey the additional peak discharges.

The reasons for the overall increase in cost for each alternative are listed below:

Alternative 1
• Discharge increases ranged from 120% to 940%, which affected approximately 7 miles

of the 17-mile SR 303L flood control channel.
• As a result of the above increases in discharge, the channel bottom widths increased from

180% to 600%.
• As a result of the increases in discharge and bottom width, the overall channel top widths

increased from 55% to 134%.

Alternative 2
• Discharge increases ranged from 7% to 56%, which affected approximately 5.1 miles

(Cactus Road to Bethany Horne Road) of the 17-mile SR 303L flood control channel.
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Table 4.2
Level III Preferred Alternative
Proposed Channel Quantities

SR 303L Channel Preferred Alternative
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR303L

)

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - daylight only
Hydroseed & Topsoil
Rip Rap Energy Dissipater
66" Low Flow Drain Pipe
72" Low Flow Drain Pipe

22 Single span bridge
1 Barrel 387' Long, 48" RCP Culvert
2 Barrel 100' Long, 10' X 4' RCB Culvert
4 Barrel 190' Long, 10' X 4' RCB Culvert
1 Barrel 513' Long, 10' X 6' RCB Culvert
2 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE

EA.
L.F.
L.F.
EA.
EA,
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$270.75
$5.00

$250.00
$40,000.00
$40,000.00
$2,500.00
$5,000.00
$264.00
$288.50

$10,156,260.00
$73,440.15
$83,216.44
$280,339.25
$236,458.16
$377,092.25
$349,887.30

623,846
46,763
82,022

7,224,706
3,421
50.0

319.2
346.6

6
13,936
10,768

1
1
1
1
1
1
1

$2,027,500
$151,979

$22,207,327
$36,123,530

$855,207
$1,999,448

$12,766,976
$866,489
$30,000

$3,679,104
$3,106,568

$10,156,260
$73,440
$83,216

$280,339
$236,458
$377,092
$349,887

$95,370,821

Sub Total =
Engineering (10% Construction) =

3D% Contingency =

Total =

$95,370,821
$9,537,082

$28,611,246

$133,519,150
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Table 4.3A
Alternative A1

Proposed Channel Quantities

SR 303L Channel LAFB Alternative 1
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR 303L Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Additional Concrete
Channel ROW
Basin ROW - daylight only
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Rip Rap Energy Dissipater
66" Low Flow Drain Pipe
72" Low Flow Drain Pipe

24 Single span bridge
2 Barrel 100' Long, 10' X 4' RCB Culvert
4 Barrel 190' Long, 10' X 4' RCB Culvert
2 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert

CoY.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE
ACRE

EA. .
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$393.18
$5.00

$250.00
$40,000.00
$40,000.00
$40,000.00
$2,500.00
$5,000.00
$264.00
$288.50

$14,711,760.00
$83,216.44

$280,339.25
$377,092.25
$349,887.30

942,732
59,988
84,132

5,920,217
4,807
103.2
312.7

nfa
395.7

4
26,442
5,355

1
1
1
1
1

1:=

$3,063,880
$194,962

$33,079,031
$29,601,085

$1,201,715
$4,128,958

$12,507,164
$0

$989,281
$20,000

$6,980,688
$1,544,918

$14,711,760
$83,216

$280,339
$377,092
$349,887

$109,113;976 14.4%

Sub Total =
Engineering (10% Construction) =

39% Contingency =

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.

$109,113,976
$10,911,398
$32,734,193

$152,759,566
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CHANNEL NAME

Table 4.3Bi
Alternative A2

Proposed Channel Quantities

SR 303L Channel LAFB Alternative 2i - Bethany Home Road Basin within 65db contour
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR303L Channel Excavation
Channel Fill
Concrete&Steel - SR 303L
Concrete&Steel - Bethany Home
Retention Basin Net Excavation
Drop Structures - Additional Concrete
Channel ROW - SR 303L
Channel ROW - Bethany Home
Basin ROW - daylight only
Basin ROW - daylight only - within LAFB Crash Zone
Hydroseed & Topsoil
Rip Rap Energy Dissipater
30" Low Flow Drain Pipe
60" Low Flow Drain Pipe
66" Low Flow Drain Pipe
72' Low Flow Drain Pipe

24 Single span bridge
1 Barrel 255' Long, 60" RCP Culvert
3 Barrel 333' Long, 48" RCP Culvert
2 Barrel 1193' Long, 10' X 4' RCB Culvert
2 Barrel 100' Long, 10' X 4' RCB Culvert
4 Barrel 190' Long, 10' X 4' RCB Culvert
2 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE
ACRE
ACRE

EA.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3,.25
$3.25

$268.50
$272.22

$5.00
$250.00

$40,000.00
$40,000.00
$40,000.00
$30,000,00
$2,500.00
$5,000.00

$82.00
$218.00
$264.00
$288.50

$13,427,280.00
$63,020.10

$185,144.10
$902,239.80
$83,216.44

$280,339.25
$377,092.25
$349,887.30

626,500
63,122
84,367
2,902

7,977,675
4,319
73.3
4.0

274.6
150.7
427.4

7
2,618
12,273
7,002
9,547

1
1
1
1
1
1
1
1

$2,036,124
$205,146

$22,652,076
$789,998

$39,888,375
$1,079,673
$2,933,869

$158,743
$10,983,795
$4,520,129
$1,068,380

$35,000
$214,676

$2,675,514
$1,848,528
$2,754,310

$13,427,280
$63,020

$185,144
$902,240

$83,216
$280,339
$377,092
$349,887

$109,512,555 14.83%

Sub Total =
Engineering (10% Construction) =

30% Contingency =

. Total =

1.The subscript 'j' denotes that this is for the option of locating the Behtany Home Road Basin within the 65db contour.

$109,512,555
$10,951,255
$32,853,766

$153,317,577
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CHANNEL NAME

Table 4.3Bii
Alternative 2

Proposed Channel Quantities

SR 303L Channel LAFB Alternative 2ii - Bethany Home Road Basin within 70db contour
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

/

SR303L Channel Excavation
Channel Fill
Concrete&Steel - SR 303L
Concrete&Steel - Bethany Home
Retention Basin Net Excavation
Drop Structures - Additional Concrete
Channel ROW - SR 303L
Channel ROW· Bethany Home
Basin ROW - daylight only
Basin ROW· daylight only - within LAFB Crash Zone
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Rip Rap Energy Dissipater
30· Low Flow Drain Pipe
60· Low Flow Drain Pipe
66" Low Flow Drain Pipe
72" Low Flow Drain Pipe

24 Single span bridge
1 Barrel 255' Long, 60" RCP Culvert
3 Barrel 333' Long, 48" RCP Culvert
2 Barrel 1193' Long, 10' X 4' RCB Culvert
2 Barrel 100' Long, 10' X 4' RCB Culvert
4 Barrel 190' Long, 10' X 4' RCB Culvert
2 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X6' RCB Culvert

C.Y.
C.Y.
L.F.
L.F.
C.Y.
C.Y.

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

EA.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$268.50
$272.22

$5.00
$250.00

$40,000.00
$40,000.00
$40,000.00
$30,000.00
$40,000.00
$2,500.00
$5,000.00

$82.00
$218.00
$264.00
$288.50

$13,427,280.00
$63,020.10

$185,144.10
$902,239.80
$83,216.44

"$280,339.25
$377,092.25
$349,887.30

624,930
61,960
83,842
2,902

7,977,675
4,319
73.3
4.0

273.6
150.7
n/a

426.3
7

2,618
12,273
7,002
9,547

1
1
1
1
1
1
1
1

$2,031,021
$201,370

$22,511,116
$789,998

$39,888,375
$1,079,673
$2,933,869

$158,743
.$10,945,463

$4,520,129
.$0

$1,065,849
$35,000

$214,676
$2,675,514
$1,848,528
$2,754,310

$13,427,280
$63,020

$185,144
$902,240

$83,216
$280,339
$377,092
$349,887

$109,321,852 14.63%

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

1.The subscript 'ii' denotes the option of placing the Bethany Home Road Basin within the 70db contour.

$109,321,852
$10,932,185
$32,796,556

$153,050,593
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Table 4.3C
Alternative A3

Proposed Channel Quantities

SR 303L Channel LAFB Alternative 3
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

SR303L Channel Excavation
Ci'lannel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - Additional Concrete
Channel ROW
Basin ROW - daylight only
Basin ROW - daylight only - within LAFB Crash Zone
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil
Rip Rap Energy Dissipater
36" Low Flow Drain Pipe
48" Low Flow Drain Pipe
60" Low Flow Drain Pipe
66" Low Flow Drain Pipe
72" Low Flow Drain Pipe

24 Single span bridge
1 Barrel 255' Long, 72" RCP Culvert
2 Barrel 333' Long, 66" RCP Culvert
2 Barrel 100' Long, 10' X 4' RCB Culvert
4 Barrel 190' Long, 10' X 4' RCB Culvert
2 Barrel 450' Long, 10' X 6' RCB Culvert
4 Barrel 220' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACHE
ACRE
ACRE
ACRE
ACRE

EA.
L.F.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.25
$3.25

$290.44
$5.00

$250.00
$40,000.00
$40,000.00
$30,000.00
$40,000.00
$2,500.00
$5,000.00
$102.04
$126.00
$218.00
$264.00
$288.50

$13,548,240.00
$92,366.60

$195,990.20
$83,216.44

$280,339.25
$377,092.25
$349,887.30

664,063
61,885
84,132

6,997,140
3,826
77.7
253.4
167.0
nla

422.4
6

2,618
6,934
5,339
7,002
8,623

1
1
1
1
1
1
1

$2,158,205
$201,128

$24,434,786
$34,985,700

$956,469
$3,107,980

$10,134,956
$5,011,082

$0
$1,056,011

$30,000
$267,141
$873,684

$1,163,902
$1,848,528
$2,487,736

$13,548,240
$92,367

$195,990
$83,216

$280,339
$377,092
$349,887

$103,644,439 8.68%

Sub Total ==
Engineering (10% Construction) ==

30% Contingency ==

Total ==

$103,644,439
$10,364,444
$31,093,332

$145,102,215

Table 4.3C
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• As a result of the above increases in discharge. the channel bottom widths increased from
6% to 33% through the same channel reaches.

• Due to the conveyance of all the discharge present within the SR 303L channel east at
Bethany Home Road. the SR 303L channel bottom width in reaches downstream of
BethanyHome Road and upstream of Camelback Road were, reduced by arange of 50%
to.83% relative to the Level ill Preferred Alternative. However. since a new concrete
channel is required along Bethany Home Road. the cost of the 'alternative was higher.

• As a result of the increases in discharge and bottom width. the overall channel top widths
increased from 55% to 120% from Cactus Road to Bethany Home Road.

• Due to the conveyance of all the discharge present within the SR 303L channel east at
Bethany Home Road, the SR 303L channel top width in reaches downstream of Bethany
Home Road and upstream of Camelback Road were reduced by a range of 7% to 26%
relative to the Level ill Preferred Alternative. However, since a new concrete channel is
required along Bethany Home Road. the cost of the alternative was higher.

Alternative 3
• Discharge increases ranged from 15% to 200%, which affected approximately 7 miles of

the 17-mile SR 303L flood control channel.
• As a result of the above increases in discharge, the channel bottom widths increased from

17% to 60%.
• As a result of the increases in discharge and bottom width. the overall channel top widths

increased from 5% to 24%.

The actual proposed profile along the channel did not change significantly for any of the
alternatives studied. Further. flow depths within the channel were held at or near the Level ill
Preferred Alternative values. This was done in an effort to minimize impacts to the channel
profile since daylighting of the profile is very difficult downstream. Other considerations, such
as crossing existing canals. railroads. etc .. make changes to the channel profile undesirable.
Further, since increased flow depths along the channel will cause more excavation. as well as
require larger footprints to daylight, the effort is made to minimize these impacts.

In some locations, changes to the channel profile are required due to the large increase in
discharge through specific reaches. In such locations, channel velocities exceeded the maximum
of 15 feet per second and, therefore. additional drop strucrures are required to limit channel
slopes through these reaches.

The overall cost increase can be attributed to the large increase in channel excavation, additional
concrete and steel required for the channel lining, additional required channel right-of-way and,
the added cost of bridges at Cactus Road and Northern Avenue.

Finally, some of the costs that will accompany the final submittal of the Loop 303 ADMP
Update project are omitted from this analysis. as they are not assumed to represent a significant
"relative" factor to this analysis. Such costs are those which do not change significantly between
the alternatives analyzed and hence do not provide any useful information for the overall
analysis. These costs are listed below:
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• Pedestrian crossings at roadways along the SR 303L channel alignment.
• Utility relocation costs along the SR 303L channel alignment.
• Operation and maintenance costs.

5.0 Conclusion

In conclusion, the cost of the relocation of the proposed Cactus Road and Northern Avenue
basins is significantly higher from the present Level III Preferred Plan. The estimated increase in
ascending order of dollars is Alternative 3 ($8,269,032), Alternative I ($13,245,155), and
Alternative 2 ($13,931,428). Approximately 150 to 211 acres of area is utilized for flood control
purposes in the crash zone for these alternatives. The final determination of the feasibility of
such relocation should carefully consider the quantifiable dollar impact to the overall project and
the future use of the crash zone as a safety feature for LAFB.

Finally, it is important to note that by locating basins within the LAFB crash zones, some
drainage areas contributing to the discharges within the proposed Camelback Channel under the
Level III Preferred Alternative are now intercepted upstream. As a result, the peak flow rate and
actual volume of discharge conveyed by both the proposed Camelback Channel and the proposed
Bullard Wash Channel have decreased. Therefore, there will be a quantifiable construction cost
savings associated with the alternatives presented above within certain reaches of the proposed
Camelback Channel and the proposed basin located north of 1-10 along the proposed Bullard
Wash Channel. The evaluation and computation of this costs savings were beyond the scope of
this assignment and, therefore, are not presented here.
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