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EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

PROPOSED ALTERNATIVES DEVELOPMENT AND EVALUATION 

VOLUME AD 

SECTION AD-1: INTRODUCTION 

This report was prepared as part of the East Mesa Area Drainage Master Plan (ADMP) Update 
project and presents the results of the proposed alternatives developed and evaluated for this 
project. 

1.1 PROJECT PURPOSE AND AUTHORIZATION 

The East Mesa ADMP Update was initiated to develop and recommend context-sensitive, 
cost-effective strategies to reduce flood hazards and protect public safety in a 58-square-mile 
portion of southeastern Maricopa County. Entellus, Inc ., was retained under Contract FCD 
2011C017 to update the previous East Mesa Area Drainage Master Plan (1998 ADMP) 
prepared by others (Reference 234). 

1.2 STUDY AREA 

The limits of the study area are presented in Figure AD 1.2. The study area is bounded on 
the west by the East Maricopa Floodway (EMF), on the north by Elliot Road, on the east by 
the Powerline, Vineyard Road, and Rittenhouse Flood Retarding Structures (PVR 
Structures), and on the south by the Rittenhouse Channel and Ocotillo Road. It includes 
portions of Mesa, Queen Creek, Gilbet1, Apache Junction, and unincorporated areas of 
Maricopa and Pinal counties. 

The study area is a mix of residential , industrial, and agricultural development. Very little 
undeveloped desert land remains within the Maricopa County pot1ion of the study area. 
Conversely, most of the area within Pinal County is undeveloped. 

Portions of the study area are experiencing rapid changes, with agricultural and industrial 
areas being converted to residential and commercial uses. The most significant is the 
conversion of the fotmer GM Deset1 Proving Grounds to residential and commercial uses . 

The Phoenix-Mesa Gateway Airport lies within the study area, but it was omitted from the 
alternatives development as it was assumed that the cun·ent Phoenix Mesa Gateway 
Drainage Master Plan (Reference 11) addresses any drainage issues within the airport 
property. 

The capacity of the Powerline Floodway was analyzed as part of the East Mesa ADMP 
Update (see Powerline Floodway Hydraulic Analysis Technical Memorandum, Appendix D 
of the Data Collection Report - Volume DC.) Any solutions to address potential capacity 
issues identified in the Technical Memorandum will be developed by the District under 
effm1s separate from the East Mesa ADMP Update . 

(j{ 
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1.3 PUBLIC AND STAKEHOLDER COORDINATION 

The public and stakeholder coordination effo11 initiated during the data collection portion of 
this study and documented in the East Mesa ADMP Update Data Collection Report- Volume 
DC has continued through the development and evaluation of alternatives. 

Two public meetings were held for the project in May 2012 and June 2013. The purpose of 
the first public meeting was to collect data from residents on flooding problems. The second 
public meeting presented the preliminary alternatives for the Rittenhouse Zone to the 
residents of the Ellsworth Mini-Farms. 

The project team also hosted four sets of group stakeholder meetings . 

• April 2012: Introduce the project and obtain information on activities within the study 
area from public agencies and private landowners and developers . 

• June 2012: Solicit feedback on the preliminary alternatives from public agencies and 
private landowners and developers. 

• June 2013 : All of the major landowners in the Rittenhouse Zone were invited to 
provide input on revised preliminary alternatives. The revisions to the preliminary 
alternatives were based on feedback received at one-on-one meetings with 
landowners. 

• December 2013: Present the recommended alternative for the Rittenhouse Zone to the 
large landowners and developers . 

In addition, the project team also held 25 individual meetings with public agencies and 
private landowners to discuss specific issues . 

Summaries of the stakeholder meetings are included in Appendix A. 

1.4 EVALUATION CRITERIA 

Preliminary evaluation criteria were developed to rank the alternatives and presented to the 
entire team. They were subsequently refined based on the ensuing discussion (Table AD 
1.4), and were applied to the alternatives in a two-step process. The first step is to rank the 
alternatives based on all categories, including cost. The second step is to exclude cost fi·om 
the scoring and then compare the results. This allows consideration of the benefits that could 
be realized, regardless of differences in cost, in order to fully appreciate comparative 
benefits. 

Table AD 1.4 - Evaluation Criteria 

Performance 
Definition Range of Rating 

Criteria 
Life-Cycle The cost to construct the High 

Cost facilities , as well as costs • Lowest life-cycle cost 
to maintain them Low 
throughout the useful life • Highest life-cycle cost 
(assumed to be 50 years) 

Acceptability Public, stakeholder, and High 
agency support; 

cit 
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• Performance 
Definition Range of Rating 

Criteria 
compatibility with the • Consensus of strong support by residents, 
surrounding environment; stakeholders, and agencies 
effect on biological • Is visually and functionally compatible with 
resources; multi-use surroundings per the Landscape Inventory 
opportunities and Assessment (LIA). (See Volume DC.) 

• Enhances biological resources 
• Accommodates multi-use facilities 

Low 
• Strong opposition from residents, 

stakeholders, and agencies 
• Is not visually and functionally compatible 

with surroundings per the LIA 
• Does not enhance biological resources 
• Does not support multi-use opportunities 

Implementation Ease of construction High 
(would not require special • Construction does not require special 
techniques or equipment); techniques or equipment (straightforward) 
abi lity to construct in • Construction of elements can be easily 

• phases; availability of phased, and segments are effective prior to 
funding partners; need for completion of later phases 
construction of interim • Has significant opportunities for funding 
faci lities partnerships 

• Does not require interim faci lities 

Low 
• Construction is difficult and needs special 

equipment or materials 
• Phased construction does not offer flood 

protection until the entire faci lity is built 
• No significant opportunities for funding 

partnerships 
• Requires interim faci lities to be constructed 

and later abandoned 
Effectiveness Level of flood protection High 

provided; extent of • Provides 1 00-year flood protection 
watershed protected; use of typically offered by regional faci lities 
existing drainage facilities • Protects a relatively large portion of the 

watershed 
• Fully uses the capacity of existing facilities 

Low 
• Provides reduced level of service as 

• compared to 1 00-year flood protection 

df. 
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SECTION AD-2: HYDROLOGY 

2.1 CHARACTERISTICS OF DRAINAGE AREA 

The predominant direction of runoff is from east to west. It travels from the upper reaches of 
the watershed at the base of the PVR Structures and flows across the Central Arizona Project 
(CAP) Canal via overchutes at several locations. Runoff continues westerly in ill-defined 
washes and overland as sheet flow within Pinal County. At Meridian Road, runoff enters 
Maricopa County at several major concentration points within the study area. It continues 
overland, along streets, and in a few small channels to the existing Ellsworth Channel, 
Rittenhouse Channel , Powerline Floodway, and the EMF. 

2.2 EXISTING FLOODING PROBLEMS AND FUTURE CONCERNS 

Several system deficiencies have been identified along the three regional channels within the 
study area (Powerline Floodway, Ellsworth Channel, and Rittenhouse Channel) under 
existing and/or future conditions. The deficiencies ranged from minor freeboard shortages to 
predicted ovetiopping of shoJi reaches of the channels. Another issue identified was the 
increase of runoff along Germann Road under future conditions. A more detailed discussion 
of deficiencies is provided in Section 3. 

Additionally, drainage complaints were collected from the City of Mesa, the Town of Queen 
Creek, the Maricopa County Depa11ment of Transpotiation (MCDOT), and Maricopa County 
Department of Planning and Development. Most complaints are concentrated in two areas. 
The first is the Mountain/Erie neighborhood where the roads are frequently inundated during 
even minor storms. The second location is on and along Pecos Road where runoff frequently 
ponds and floods the area . 

The deficiencies and public complaints were documented in the East Mesa Area Drainage 
Master Plan Update - Data Collection Report and are presented in Figure AD 2.2a -
Drainage Issues, Figure AD 2.2b - Mountain I Erie Drainage Issues, and Table AD 2.2 . 

Table AD 2.2 - Flooding Issues 

Map 
Description Date Source 

ID* 

1 Ellsworth Channel overtopping 
Hydrology Update model, existing 
conditions 

2 
Ellsworth Channel freeboard Hydrology Update model, future 
deficiency (future conditions) conditions 

3 
Erosion and fence damage at Pecos 

12/1 0/2007 City of Mesa complaints 
Road west of Ellsworth Road 

dt 
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• Map 
Description Date Source 

ID* 

4 
City of Mesa PD roadway flooding 

1121/2010 City of Mesa complaints 
at Pecos and Crismon 

5 
City of Mesa PD roadway flooding 

112112010 City of Mesa complaints 
at Pecos Road & 222 Street 

5 
Culvert clogged at 222 Street north 

9/ 1112006 City of Mesa complaints 
of Pecos Road 

6 
City of Mesa PD street flooding at 

1/21 /2010 City of Mesa complaints 
Mountain Road 

6 
City of Mesa PD street flooding at 

1/21 /2010 City of Mesa complaints 
Mountain Road 

7 
Powerline Floodway deficient ADMPU model , future and 
culvert capacity at Meridian Road existing conditions 

Power line Floodway culvert 
ADMPU HEC-RAS model , 

8 capacity issues: breakout to the existing and future conditions 
south at Ironwood Road 

9 
Rittenhouse freeboard deficiencies Hydrology Update model, future 
(future conditions) condition 

• 
10 

Rittenhouse Channel overtopping Hydrology Update model , future 
(future conditions) condition 

11 
Rittenhouse Channel freeboard Hydrology Update model, future 

deficiency (future conditions) condition 

12 
Breach of non-engineered berm or 

Early 1990s Hydrology Update 
levee-like embankment 

13 
Uncontrolled wash through 

ADMPU aerial 
neighborhood 

14 
Uncontrolled wash through 

ADMPU aetia l 
neighborhood 

15 Flooding a couple of times a year ADMPU public meeting 

16 
Powerline Floodway deficient ADMPU modeling, existing and 
culvert capacity future conditions 

17 
Powerline Flood way freeboard ADMPU modeling, existing and 
Issues future conditions 

18 Wash ponds on Mountain Road ADMPU public meeting 

19 Culvert lacks capacity ADMPU public meeting 

20 Drainage across roadway ADMPU public meeting 

21 Flow accumulates on street ADMPU public meeting 

22 Wash was filled by landowner ADMPU public meeting 

23 
Flow from Meridian Road 

ADMPU public meeting 
concentrates along Ivanhoe Street 

• 24 Wash flows through neighborhood ADMPU public meeting 

dt 
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Map 
Description Date Source ID* 

25 Erosion damaging fences - wash is 
ADMPU public meeting 5 to 6 feet deep 

26 Flooding blocks driveways ADMPU public meeting 
27 Floods often ADMPU public meeting 
28 Two culverts clog ADMPU public meeting 

* See Figures AD 2.2a and AD 2.2b. 

2.3 BASIS OF HYDROLOGIC ANALYSIS 

The U.S. Army Corps of Engineers hydrology program HEC-1 was used to estimate peak 
runoff. The District had developed existing and future condition hydrology models in August 
2011 , using the latest information available for the watershed, including planned future 
improvements. The models were documented in the East Mesa Area Drainage Master Plan 
Update: Hydrologic Analysis (Hydrology Update) and were used as the basis for 
development of solutions for the project area. 

Based on the Hydrology Update, it appears that most of the existing infrastructure will not 
meet cwTent District freeboard policies. Additionally, infrastructure may be overtopped by 
the 1 00-year peak discharges at some locations. 

To alleviate current and future drainage issues, several variations of infrastructure were 
proposed for each of three zones: SR-24, Ellsw011h, and Rittenhouse. (The locations of the 
zones are described later in this rep011.) Because of the somewhat interconnected nature of 
the hydrology, different models were developed to evaluate the effectiveness of the proposed 
solutions. Each model includes one alternative for each of the zones. In all cases, the 
alternatives were analyzed for the hydrologic worst-case scenario based on the level of 
development (existing or future conditions) for the 100-year recurrence interval. Existing 
conditions were used for the SR-24 and Ellsworth Zones, while the future condition was used 
for the Rittenhouse Zone. Because of variations in proposed levels of protection, a total of 
four models were developed to fully depict hydrologic conditions in the SR-24 and Ellswot1h 
zones. 

2.3 .1 Existing Conditions Model 

The District's Hydrology Update existing conditions model was the basis of analysis. A total 
of 17 models had been developed by the District as part of the Hydrology Update, but the key 
models used during the current analysis were the I 0-year and 1 00-year, 24-hour models for 
both existing and future conditions. 

2.3.2 Future Conditions Model 

The SR-24 freeway interceptor channel is a planned ADOT facility along the north side of 
the future freeway that would intercept runoff from the n011hern p011ion of the watershed and 
convey it to the Powerline Floodway just west of Ellsw01th Road . The first phase of this 
freeway (Loop 202 to Ellsworth Road) is under construction, and a conidor study for the 
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second phase (Ellsworth Road to Ironwood Road) is underway. The future conditions models 
prepared during the Hydrologic Update included the SR-24 Channel flow interception and 
routed the flow along the proposed channel. East of Ironwood Road , three freeway 
alignments are currently being considered, but for hydrologic purposes the differences in 
alignments are inconsequential. Therefore, although the hydrology may not exactly represent 
the final alignment of the freeway, the effect on the flows entering Maricopa County and the 
future conditions model basin configuration was considered negligible. 

The future condition model also used updated (NOAA 14) precipitation data to detennine 
retention requirements for future development. 
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SECTION AD-3: ALTERNATIVES FORMULATION 

3.1 INTRODUCTION 

The consultant team met on Aptil 3, 2012, to review the available data and to explore 
potential altematives (seed ideas) to present to the entire team. To facilitate the meeting, 
Entellus prepared a set of exhibits for depicting available information, including drainage 
complaints/issues, land ownership, land use, and other relevant data. Based on the results of 
the data collection eff01t, locations with evidence of drainage problems were grouped into 
seven focus areas (See Seed Ideas - Drainage Issues Focus Areas Figure in Appendix B). 
The seed ideas were divided into three somewhat independent groupings based on their 
outfall facilities: SR-24 Channel, Ellsworth Channel, and Rittenhouse Channel. 

The team then grouped the elements of the seed ideas into three themes: conveyance 
emphasis, storage emphasis, and natural path emphasis. Details of the initial seed ideas are 
included in Appendix B. 

3.1.1 Brainstorming Exercise 

On May 7, 2012, the study team, including the consultant, District, and City of Mesa, 
met to brainstotm potential drainage solutions for the study area. The seed ideas were 
presented and were modified and expanded with additional ·input from the group. 
Copies of the materials provided to the attendees and tables documenting the proposed 
elements are included in Appendix C. 

After the brainstorming meeting, the different elements were combined into complete 
systems, and the consultant team conducted a preliminary screening to detetmine which 
elements would be advanced for further consideration. These recommendations were 
presented and discussed with the District on May 21, 2012, and a consensus was 
reached as to which elements should be considered further. At this point, the District 
elected to remove development of altematives related to the Powerline Floodway from 
the scope of work for this project. A factor in this decision was that the floodway 
hydraulics are dependent on the assumed base flow from the PVR Structures, and the 
District has not developed a defmitive policy regarding appropriate base flow 
assumptions at this time. The District will continue to analyze the floodway and related 
policies independently. 

3.1.2 Design Criteria and Assumptions 

cit. 

As noted in Section 2, the basis of hydrologic modeling was the District 's HEC-
1 analysis from the 2011 Hydrology Update. As described in Section 4.2 and Appendix 
D, the model was subsequently modified to incorporated and evaluated altematives. 
The hydrologic modifications were made per the February 2010 version of the 
District 's Drainage Design Manual for Maricopa County, Arizona, Volume I, 
Hydrology (Hydrology Manual) . 
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Design criteria for proposed hydraulic structures were based on the District ' s June 2010 
version of the Drainage Design Manual for Maricopa County, Arizona, Volume 1L 
Hydraulics (Hydraulics Manual). 

Open Channels: Initial channel layouts included three types: riprap-lined, movable 
bed, and turf-lined . Channel roughness coefficients were estimated for the banks and 
the channel bed separately, and a composite n value was used in hydraulic calculations. 
Factors considered were channel type, vegetation, and the natural soj) D50. However, 
per District direction, Rittenhouse Alternatives 4 and 5 were based on a set n value 
rather than composite n values. 

A range of channel side slopes and velocities were assumed for the channels: 

Channel Minimum Maximum Minimum Maximum 

~ Side Slol!e {H:V) Side Slol!e {H: V) Velocitl: {fl!s) Velocitl: {fl!s) 
Rip rap 2:1 4:1 2.5 6.5 

Movable Bed 8:1 8:1 2.5 4.0 

Turf-Lined 6:1 20:1 2.5 4.0 

It is noted that the side slopes are steeper for the riprap sections than that recommended 
in the LIA. It was necessary to minimize the channel footprint because of a significant 
lack of available right-of-way. 

There are a few instances where, due to limited natural slope, estimated channel 
velocities are below the minimum allowable. 

Where estimated channel velocities based on the natural grade exceeded the allowable 
limits and a reduction of the velocity could not be achieved through a modified channel 
geometry, 4-foot drop structures were proposed. 

Flow depths were kept generally in the range of 3 to 5.5 feet. Bottom widths were 
estimated based on the assumed flow depth for the channel. Per the Hydraulics Manual , 
freeboard was 25 % of the flow depth plus the velocity head. A minimum freeboard of 
one foot was used for all channels regardless of the required freeboard calculation. 

Details of the hydraulic and erosion analyses are presented in Appendix E . Typical 
Channel configurations utilized in analysis of the alternatives are presented in Figure 
AD 3.1.2. 

Detention Basins: To estimate the required acreage for detention basins, side slopes 
were assumed to be in the following range: 

Parameter 

Side Slope 

Depth 

Minimum 

4:1 

4ft 

Maximum 

3: 1 

12ft 

Landscaping: The drainage elements of the recommended plan were configured based 
on input from the Town of Queen Creek, and existing legal and physical constraints 
such as existing dedicated drainage easement widths. They were then refined to create 
oppo1tunity for incorporating minimal landscape buffers for screening hardened 
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facilities and adjacent industrial facilities. Structure types, structural methods, and 
landscape design themes identified in the Landscape Inventory Analysis (LIA) were 
used to identify context-sensitive treatments for the proposed facilities to the extent 
possible. Visual mitigation was proposed in the f01m of landscape buffers with 
screening plant material , berms and water-harvesting micro-basins where limited 
rights-of-way or existing drainage easements required the use of a channel lining or 
flood protection method that was not compatible with the future setting. Although not 
included in the design or cost estimates, drainage facilities were developed and 
evaluated to accommodate multi-use opportunities in the future. Such additions would 
be implemented if funding is secured independent from the flood protection projects. 

3 .1.3 Life-Cycle Cost Criteria 

tJt 

Life-cycle cost includes initial construction costs, as well as continued operation and 
maintenance costs throughout its entire useful life. The following general assumptions 
were made when developing the life-cycle costs for each alternative: 

• The planning-level estimates of costs are for comparison purposes only. After a 
recommended alternative is selected, the cost estimate will be refmed 
accordingly. 

• The comparison cost estimates include design, major construction items, 
landscape aesthetics, right-of-way land acquisition, and major utility 
relocations. Landscape costs are within the ceiling limits specified in the 
District ' s Policy for Landscape and Aesthetics, assuming the future landscape 
character units of the LIA. 

• Costs were estimated in 2012 dollars. 

• A 20% contingency was added to the cost for each alternative. 
• Costs for interim features were estimated using the same approach as other 

permanent features without any discount applied for future abandonment. 
• Collector and arterial road culverts were assumed to have the same costs for 

inlets and outlets, transitions, and unit length of culvert. 

• Overhead electric relocation assumed 300-foot spacing of poles. 

• A 10% contingency was added to right-of-way costs for channel alignments that 
do not follow section lines. This accounts for possible acquisition of remnant 
parcels and for costs to cure loss of use and other impacts. 

• Unit costs for maintenance of retention basins and movable bed channels were 
developed using maintenance costs for the Rittenhouse FRS provided by the 
District. Interim basins were assumed to have approximately 60% less 
maintenance cost than pe1manent basins. 

• Unit costs for maintenance of riprap lined channels (hardened channels) were 
developed using maintenance costs for the East Maricopa Floodway provided 
by the District. 

• Unit costs for land acquisition were based on land prices provided by the 
District. 
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3.2 PROPOSED ALTERNATIVES 

The study area was broken into three somewhat hydrologically independent drainage zones 
(Figure AD 3.2). The alternatives are described in the following sections for each of the 
three project zones. 

3.2.1 SR-24 Zone 

(j{ 

This zone includes the area contributing to the future SR-24 Channel. Since the time 
frame for the construction of the SR-24 Channel is uncertain, the alternatives include 
interim elements that would be required in case improvements are made to proper1y 
within the SR-24 Zone before the SR-24 Channel is constructed by ADOT. 

Alternatives proposed in this zone are intended to address well-documented flooding 
issues along Mountain Road, Erie Street, Galveston Street, Ivanhoe Street and Williams 
Field Road. A significant portion of the contributing runoff is generated in Pinal 
County. The alternatives for this zone do not address any potential flooding problems in 
Pinal County, except along Meridian Road. 

3.2.1.1 Existing Facilities 

As shown in Figure AD 3.2.1 and documented below, there are several existing 
drainage facilities within the study area : 

Infrastructure in Master Planned Communities: The north por1ion of the 
watershed includes the master-planned communities of Desert Valley, Keighley 
Place, Bella Via, and Mountain Horizon, whose drainage infrastructure handles 
offsite runoff from the east. Keighley Place outfalls through two culver1s to a 
natural wash at Ray Road. Mountain Horizon discharges sheet flow to the 
undeveloped land to the west of the Signal Butte Road alignment. 

222nd Street Channel: A 25-foot wide earthen channel along the west side of 
222nd Street outlets to a natural drainage path just north of Pecos Road. It is 
significantly undersized and overflows under even minor runoff events. 
Overflow from this channel floods 222nd street and undeveloped fields to the 
west. 

Flooding of 222nd Street (facing north) Flooding of 222nd Street (facing west) 
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Williams Field Road Channel: Al5-foot wide earthen channel extends from 
Mountain Road west along the north side of Williams Field Road to the 222nd 
Street Channel. It has very limited capacity and overtops even during minor 
runoff events, flooding Williams Field Road and the surrounding area. 

Williams Field Road (facing east) Williams Field Road Channel Overtopping 

Mountain Road Ditch: Significant flooding occurs along Mountain Road from 
Ray Road to Pecos Road. A ditch on the east side between Williams Field Road 
and Erie Street outfalls into the Williams Field Road Channel through a culvert. 
However, the ditch and culve1t are undersized, and the area frequently floods. 
The worst flooding occurs at a low point just north of Williams Field Road 
where runoff has no outlet, and the Maricopa County Department of 
Transportation (MCDOT) pumps water out after every stonn. A resident has 
maintained a small channel through his property to alleviate flooding and allow 
the ponded water to follow its historical flow path west. However, since the 
fmmer GM Desert Proving Grounds closed, culverts at its east prope1ty line 
have become clogged and runoff continues to pond along the historical flow 
path. 

Mountain Road Flooding (Residence) Mountain Road Flooding 
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Erie Street Channel: A 20-foot wide earthen channel along the north side of 
Erie Street extends west from the Meridian Road alignment to its outfall at 
Mountain Road. E1ie Street has a wet crossing just east of Mountain Road. The 
channel is in poor condition and does not have the capacity to handle significant 
flow. Significant erosion was observed, especially at the multiple driveway 
culverts along the channel. 

Erie Street Channel Overtopping Erie Street Channel Overtopping 

tJt 
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Meridian Channel: A small channel along the Meridian Road alignment north 
of Erie Street appears to have been constructed by residents to divert runoff 
away from their properties and onto Erie Street. A significant amount of runoff 
from Pinal County crosses the Meridian Road alignment and causes significant 
flooding throughout the single-lot residential area. The existing channel can 
only handle very minor flows, and it may overtop, erode, or be filled by 
sediment in a short period of time. 

Meridian Channel 

Except for onsite retention provided by the master planned communities, there 
are no significant storage faci lities within the SR-24 Zone. However, incidental 
storage appears to occur throughout the zone where sheet flow is captured 
behind localized elevated areas . 
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3.2.2 SR-24 Alternative 1 

cl{ 

The following diagram is a depiction of the SR-24 Alternative 1 features . Additional 
details on channel cross sections and alignments are included as Figures AD 3.1.2 and 
AD 3.2.2 , respectively. 
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All of the SR-24 alternatives include a system of channels and retention/detention 
basins to deliver runoff to the Ellsw011h Zone. Since these alternatives all drain to the 
Ellsworth Zone, they have an impact on the size of the improvements for the Ellsworth 
Zone. Also the alternatives for SR-24 Zone depend on one of the three Ellswot1h 
alternatives being in place since the Ellsworth system is the outfall for the SR-24 Zone 
until SR-24 is constructed. They also include two basins (Pecos/Ellsworth and Williams 
Field/Ellsworth) within the Ellsw011h Zone. Although they are physically located 
within the Ellsworth Zone, they are part of the SR-24 alternatives because their 
function is to mitigate peak runoff from the SR-24 Zone watershed. However, since 
these two basins mitigate the capacity issues in the Ellsworth Channel, they need to be 
considered when designing improvements for the Ellsworth Zone. 

Some facilities are included in more than one alternative and are denoted as such. 

3.2.2.1 Pecos/Ellsworth Interim Basin (Alternatives 1, 2, and 3) 

The Pecos/Ellsworth basin is needed to reduce the 1 00-year peak flow to the 
design capacity of the Ellsworth Channel. It is located south of Pecos Road and 
outside of the airp011 ' s Runway Protection Zone (RPZ). The proposed 
Pecos/Ellsworth Interim Basin would have the following characteristics: 
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Storage Volume Depth Surface Area 
Alternative (acre-feet) (feet) (acres) 

1 92 7+/- 13+/-

2 170 7+/- 23+/-

3 118 7+/- 17+/-

The basin is an interim facility needed for extstmg conditions. Once 
development occurs with onsite retention requirements, and the SR-24 Channel 
is in place, the basin will no longer be needed. The basin was sized to hold 
flows in the Ellsworth Channel that originated from the SR-24 Zone (flows 
crossing the SR-24 alignment and being intercepted by the proposed Pecos 
Channel). Until SR-24 is consnucted there is nothing that prevents local flows 
to cross its alignment and contribute flow to the Ellsworth system. Also SR-24 
Alternatives 1 and 2 discharge into the Ellsworth system, and for SR-24 
Alternative 3, all runoff in excess of the 10-year may flow into the Ellsworth 
system. If included as part of the recommended alternative, additional analysis 
could be performed to refine the required basin size under differing interim 
conditions: SR-24 Channel in place without the SR-24 Zone fully developed 
and SR-24 Channel not in place with the SR-24 Zone fully developed. 

3.2.2.2 Williams Field/Ellsworth Basin (Alternatives 1, 2, and 3) 

The purpose of this basin is to reduce the peak flows generated by the upstream 
watershed to meet the design capacity of Ellsworth Channel. The basin 
intercepts flow from the east and meters flows into the Ellswot1h Channel via 
one of the existing culverts under Ellsw011h Road. When the area develops in 
the future, and SR-24 is built most of this runoff will be retained onsite or cut 
off by the freeway and the need for the basin will be minimized. The proposed 
Williams Field/Ellsworth basin would have the following characteristics: 

Alternative 

I and 2 

3 

Storage Volume 
(acre-feet) 

135 

216 

3.2.2.3 SR-24 Meridian Channel (Alternative 1) 

Depth 
(feet) 

5+1-

5+/-

Surface Area 
(acres) 

27+/-

41 +/-

The Meridian Channel would intercept flows generated in Pinal County and 
alleviate flooding along the developed single residential lots east of the 
Metidian Road alignment. 

The proposed facility is an earthen movable bed channel, designed to reflect the 
configuration of a natural wash, with a vegetated low-flow path that would carry 
the most frequent minor stonn events. The remaining channel cross-section, 
designed to cany the I 00-year storn1 event with freeboard, includes gentler 8-
to-1 average side slopes . An upstream swale is included as pat1 of the channel 
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cross-section and is intended to capture nuisance flows that could then be 
conveyed into the channel at pre-determined locations to minimize side-slope 
erosion issues. The Meridian Road landscape setback would allow for additional 
vegetative screening of the channel as part of the future roadway improvements. 

The configuration of the channel has a natural look and feel that is conducive to 
recreational uses including equestrian and other passive recreational uses. 

An exception to the typical channel configuration is near Williams Field Road 
where there is limited space between the future limits of Meridian Road and 
existing residences. For this reach (approximately 1,500 feet long), it was 
assumed that the channel would be substituted with a culvert to avoid 
purchasing residences. 

The SR-24 Meridian Channel included in SR-24 Zone Altemative I would have 
the following characteristics: 

• Top width: 90 to 150 feet 

• Depth: 4 to 6 feet 

• Channel type: movable bed 

• Landscape setbacks: 10 feet west side, 10-foot landscape swale east side 

• Operation and maintenance road: 14 feet wide 

• Drop structures: none 
• Total right-of-way width: 125 to 185 feet 

• Length: 6,820 feet 

3.2.2.4 SR-24 Interim Basin 

tJ{ 
~( Entellus· 

This basin is located within the future SR-24 right-of-way west of Meridian 
Road. This basin is intended to reduce the peak flows collected by the Meridian 
Channel before discharging into the Pecos Channel. This is an interim basin that 
would not be needed once the SR-24 Channel is constructed and the Meridian 
Channel connects to it. Until the SR-24 Channel is built this altemative requires 
a drainage easement to drain the basin to the Ellswot1h System (Pecos Channel) 

The SR-24 Interim Basin included in the SR-24 Zone Altemative 1 would have 
the following characteristics: 

• Storage volume: 178 acre-feet 

• Depth: 7 feet 
• Area: 34.4 acres 

The basin was sized to reduce flows crossing the SR-24 alignment at the basin 
location to prevent the outlet from increasing the runoff that cunently flows 
through this area. Because it is an interim facility that will be removed in the 
future , no landscaping or aesthetic treatment would be provided. However, 
hydroseed may be applied to the basin to avoid generation of excessive dust. 
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3.2.2.5 SR-24 Interim Basin Outfall 

Until the SR-24 Channel is constructed and the SR-24 Basin is removed , an 
easement from the SR-24 Basin to the proposed Pecos Channel is needed to 
provide a means to drain the basin after a storm. The easement would follow the 
current flow path through the industrial area between the basin and Pecos 
Channel. 

3.2.2.6 Modifications to Ellsworth Zone Alternatives 

Since the Ellsworth Zone alternatives were developed assuming SR-24 
Alternative 2 was in place, impacts of the other SR-24 Zone alternatives on the 
Ellsworth Zone alternatives were evaluated as part of the SR-24 Alternatives I 
and 3. 

The SR-24 Meridian Channel included in SR-24 Zone Alternative 1 does not 
connect to the Meridian North Channel included in the Ellsworth Zone 
alternatives. This results in less runoff from the SR-24 Zone reaching the 
Meridian North and Pecos Road Channels. However, outfall from the SR-24 
Interim Basin would reach the Pecos Channel. The resulting differences in 
required channel specifications are summarized below: 

Impacts to Meridian North Channel 

The channel would have the following characteristics: 

• Top width: 90 feet (reduced from 120 feet) 
• Depth: 4 feet (reduced from 4.5 feet) 
• Total right-of-way width: 124 feet (reduced from 154 feet) 

Impacts to Pecos Channel 

The proposed channel would have the following characteristics : 

• Top width: 80 to 95 feet (reduced from 85 to 140 feet) 
• Depth: 7. to 8 feet (no change) 
• Drop structures: no change (required from Crimson to Ellsworth Road 

for other alternatives) 

• Total right-of-way width: 154 to 169 feet (reduced from 159 to 214 feet) 

3.2.3 SR-24 Alternative 2 

(j{ 

The following diagram is a depiction of features of the SR-24 Alternative 2. Additional 
details on channel cross sections and alignments are included as Figures AD 3.1.2 and 
AD 3.2.3 , respectively. Included are the common basins described in Section 3.2.2 . 
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The channel would ultimately connect to the futme SR-24 Channel. In the 
interim, the SR-24 Meridian Channel would convey flows to the Meridian 
Nmth Channel included in the Ellsworth Zone altematives. A basin at 
Galveston Street would reduce the peak flows and the size of the channel 
downstream. Further description of the SR-24 Meridian Channel is included in 
Section 3.2.2 

The SR-24 Meridian Channel included in SR-24 Zone Altemative 2 would have 
the following characteristics: 

• Top width: 90 to 125 feet 
• Depth: 4 to 6 feet 
• Channel type: movable bed 
• Landscape setbacks: 10-foot setback west side, 10-foot landscape swale 

east side 
• Operation and maintenance road: 14 feet wide 
• Drop structures: none 
• Total right-of-way width: 125 to 160 feet 
• Length: 7,945 feet 
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3.2.3.2 Galveston Basin 

Located on the southwest comer of the intersection of Galveston Street and 
Meridian Road, the basin would attenuate flows in the proposed SR-24 
Meridian Channel. It would have the following characteristics: 

• Storage volume: 47 acre-feet 

• Depth: 5 feet 
• Area : 13.1 acres 

The Galveston Basin would be designed to be compatible with the existing 
rural/suburban character of the neighborhood. This will be accomplished by 
contouring the basin to reflect natural topographic features and by using native 
desert landscape materials conducive to passive recreation and wildlife habitat. 
This landscape material would consist of tall pots and hydroseed . No active 
multi-use fac ilities are planned for this basin site. 

3.2.3.3 Modifications to Ellsworth Zone Alternatives 

Since the Ellsworth Zone Altematives were developed assuming SR-24 
Altemative 2 was in place, there are no modifications to the Ellsworth Zone 
Altematives associated with SR-24 Zone Altemative 2. 

3.2.4 SR-24 Alternative 3 

(j{ 

The following diagram is a depiction of features of the SR-24 Alternative 3. Additional 
details on channel cross sections and alignments are included as Figures AD 3.1.2 and 
AD 3.2.4, respectively. 

Other than the 100-year common elements described in Section 3.2.2 , Altemative 3 
would provide protection from the l 0-year st01m. As shown on the following page, 
elements include a channel along the north side of Williams Field Road from Meridian 
Road to Ellsworth Road, a channel along the east side of Mountain Road from 
Galveston Street to Williams field Road, a basin at Williams Field Road and Mountain 
Road, and interceptor channels along Erie, Galveston, Ivanhoe and Meridian . 
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Since Alternative 3 is a 1 0-year system design, it also includes the delineation of the 
1 00-year regulatory floodplain for future development and to identify structures 
cunently at risk. At this stage, the extents of the floodplain have not been detetmined, 
but the general area where flooding could occur was roughly identified. If this 
alternative is selected, detailed floodplain delineation may be performed during the 
refinement of the prefened alternative. 

3.2.4.1 Williams Field Channel 

The channel would be located generally along the south side of the Williams 
Field Road alignment between Meridian Road and the proposed Williams 
Field/Ellsworth Basin. It would be sized for 1 0-year event flows and would 
convey mnoff from local areas and from the upstream watershed in Pinal 
County. Ultimately, the Williams Field Channel would discharge into the future 
SR-24 Channel. In the interim, it would extend to the proposed Williams 
Field/Ellsworth Basin. When the SR-24 Channel is built, the segment that 
extends to the Williams Field/Ellsw01th Basin could be abandoned . The channel 
would have the following characteristics: 

• Top width: 20 to 35 feet 

• Depth: 3 to 4 feet 

• Channel type: riprap 

• Landscape setbacks: None between Meridian and Mountain Roads; 15-
foot buffers both sides fi"om Meridian Road to Williams Field/Ellsworth 
Basin 

• Operation and maintenance road: none between Meridian and Mountain 
Roads; 14 feet wide from Metidian Road to Williams Field/Ellsworth 
Basin 
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• Drop structures: none 
• Total right-of-way width: 20 feet (Meridian to Mountain Roads) , 75 to 

80 feet (Mountain Road to Williams Field/Ellsworth Basin) 

• Length: 14,420 feet 

Between Meridian and Mountain Road, the channel would not include 
landscape buffers or maintenance roads due to limited right-of-way. At 
Mountain Road, the channel would cross to the south side of Williams Field 
Road and then cross back to the north side approximately 1,000 feet to the west 
to avoid impacting existing residential structures on the north side of Williams 
Field Road. 

The channel side slopes would be lined with riprap and the bottoms would be 
earthen with hydroseed. No other vegetation is planned within the channel 
bottom. However, the 20-foot wide landscape setback on both sides of the 
channel would be landscaped with hydroseed and tall pot trees. It is noted that 
riprap is not considered to be visually compatible with the future setting for the 
Williams Field Channel. Therefore, the planned landscape setbacks will help 
buffer the riprap channel from future residents in the planned suburban and 
urban areas west of Mountain Road. 

3.2.4.2 Mountain Channel 

The channel would be located along the east side of Mountain Road between 
Ivanhoe Street and Williams Field Road. It would be sized to collect 10-year 
event local runoff and flows from the Ivanhoe, Galveston, and Erie Channels 
and convey them to the proposed Williams Field Channel. The Williams 
Field/Mountain Basin would serve as an offline basin to reduce the peak flows 
that enter the Williams Field Channel. The Mountain Channel would have the 
following characteristics: 

• Top width: 35 to 45 feet 
• Depth: 3.5 to 6.5 feet 
• Channel type: riprap 
• Landscape setbacks: none 
• Operation and maintenance road: none 
• Drop structures: none 

• Total right-of-way width: 35 to 45 feet 
• Length: 3,840 feet 

The Mountain Channel would include riprap on the side slopes only with 
hydroseed on the earthen bottom. Due to the small scale of the channel and 
limited available right-of-way, no landscape setbacks or materials would be 
included . 
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3.2.4.3 Ivanhoe, Galveston, and Erie Laterals and Meridian Interceptor Channels 

The three lateral east-west channels would collect and convey 1 0-year event 
flows from proposed north-south interceptor channels along the east side of the 
Meridian Road alignment to the proposed Mountain Channel. The laterals 
would be located along the south side of Ivanhoe Street, the north side of 
Galveston Street, and the north side of Erie Street. The proposed interceptor 
channels along the Meridian Road alignment would captme upstream mnoff 
generated in Pinal County. The facilities would have the following 
characteristics: 

• Top width: 20 to 40 feet 
• Depth: 3 to 6 feet 
• Channel type: riprap 
• Landscape setbacks: none 
• Operation and maintenance road: none 

• Drop stmctures: none 
• Total right-of-way width: 20 to 40 feet 
• Length: Ivanhoe, Galveston, and Erie Laterals are each 2,540 feet and the 

Meridian Interceptor Channels range from 660 to 930 feet. 

The lateral and interceptor channels would include riprap on the side slopes 
only with hydroseed on the earthen bottom. Due to the small scale of the 
channels and limited available right-of-way, no landscape setbacks or materials 
would be included. 

3.2.4.4 Williams Field/Mountain Basin 

This offline basin would attenuate the peak flow in the Mountain Channel and 
discharge into the Williams Field Channel. The intent would be to reduce the 
required size of the Williams Field Channel. The basin would have the 
fo llowing characteristics: 

• Storage volume: 29 acre-feet 
• Depth: 5 feet 
• Area : 7.8 acres 

The basin would be conducive to passive open space uses, keeping with the 
compatibility criteria for a basin in a rural (existing) or submban (future) 
setting. This would be achieved through grading design emulating natural 
topographic features and the use of native landscape materials. No active 
recreation is planned for this site; futme multi-use faci lities could be added at 
the discretion of the City of Mesa. Maintenance roads associated with the basin 
will be accessible to the public, allowing passive use of the basin for walking 
and limited wildlife viewing . 
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3.2.4.5 Modifications to Ellsworth Zone Alternatives 

Since the Ellsworth Zone alternatives were developed assuming SR-24 
Alternative 2 was in place, impacts of the other SR-24 Zone alternatives on the 
Ellsworth Zone alternatives were evaluated as part of the SR-24 Alternatives I 
and 3. 

SR-24 Zone Alternative 3 does not include a channel on Meridian Road that 
connects to the Meridian North Channel included in the Ellswmth Zone 
alternatives. This results in less mnoff from the SR-24 Zone reaching the 
Meridian North and Pecos Road Channels. The resulting differences in required 
channel specifications are summarized below: 

Impacts to Meridian North Channel 

This proposed channel would have the following characteristics: 

• Top width: 90 feet (reduced from 120 feet) 
• Depth: 4 feet (reduced from 4 112 feet) 
• Total right-of-way width: 124 feet (reduced from 154 feet) 

Impacts to Pecos Channel 

This proposed channel would have the following characteristics: 

• Top width: 85 to 100 feet (reduced from 85 to 140 feet) 

• Depth: 6 112 feet (reduced from 7 1/2 to 8 feet) 
• Drop stmctures: none (required from Crimson to Ellswmth Road for 

other alternatives) 
• Total right-of-way width: !59 to 174 feet (reduced from 159 to 214 feet) 

3.2.5 SR-24 No Further Action Alternative 

This alternative consists of continuing cunent regulations and maintenance of cunent 
facilities but does not include new or modified facilities. The No Further Action 
Alternative was evaluated on the basis of the potential damages that could occur 
without the constmction of additional drainage infrastmcture. A discussion of the 
analysis is included in Appendix F - Cost Estimates. 

3.2.6 Ellsworth Zone 

d{ 

This zone includes the area contributing to the Ellsworth Channel located along 
Ellsworth Road. It extends from the future SR-24 alignment on the north to Germann 
Road on the south, and includes the contributing watershed between the CAP Canal and 
Ellswmth Road . 
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Alternatives proposed in this zone are intended to address well-documented flooding 
issues along Pecos Road and Meridian Road and capacity deficiencies in the Ellsworth 
Channel. A significant pmtion of the flow in this area is generated in Pinal County. The 
alternatives for this zone do not address any potential flooding problems in Pinal 
County, except for along Meridian Road. 

Flooding through this zone occurs frequently and is well-documented, particularly 
along Pecos Road. The existing drainage infrastructure is incomplete and has 
inadequate capacity; at some locations, drainage structures are non-engineered. 

3.2.6.1 Existing Facilities 

As shown in Figure AD 3.2.1 and documented below, there are several existing 
drainage facilities within the study area: 

Ellsworth Channel. The Ellsworth Channel sta1ts a qua1ter of a mile south of 
Pecos Road on the east side of Ellsworth Road. Near Pecos Road, it crosses 
Ellsworth Road and continues north along the east edge of the Phoenix-Mesa 
Gateway Airport and discharges into the Powerline Floodway approximately 
one mile west of Ellsworth Road. 

The Ellsworth Channel design was based on the recommendations from the 
1998 East Mesa ADMP (Reference 234). As stated in the Hydrology Update 
(Reference 99), because some of the recommended upstream facilities have not 
being constructed and because of changes in the watershed and retention 
regulations, the channel currently has insufficient freeboard for a 1 00-year flow 
event and, in some reaches, may be overtopped. Freeboard is a standard design 
requirement that provides increased channel depth . This freeboard allows for 
deeper flow s than the design calculations would require which provides a 
necessary safety factor to account for unforeseen circumstances such as 
obstructions, storm characteristics, maintenance cycles, and other conditions. 
The lack of adequate freeboard could result in overtopping of the channel if 
channel, watershed, or storm conditions differ from the assumptions made 
during the modeling. 

Overtopping of the channel could flood the runways at the Phoenix-Mesa 
Gateway Airpmt, disrupt flying operations, and potentially damage some of the 
airport facilities. The future East Terminal also may be affected by overflow 
from the channel . 

Pecos Channel. From Ellswotth Road to Crismon Road, there is an existing 
channel along the nmth side of Pecos Road. This channel was owned and 
maintained by the GM Desert Proving Grounds and is approximately 150 feet 
wide. The channel is heavi ly vegetated and lacks the capacity to convey runoff 
from a significant runoff event. 

~ ( Entellus· 3-21 0 . 



• 

• 

• tJt 
,% ( Entellus· 

Existing Channel along Pecos Road at GM Proving Grounds 

From Crismon Road to 114 mile west of Meridian Road, there is a combination 
of constructed and natural conveyances on the north side of Pecos Road. These 
include small dikes, dike/channel combinations, culverts, small channel 
segments, and wide overland flow paths. The facilities do not operate as a 
system and could exacerbate flooding on Pecos Road and the area north of 
Pecos . 

Existing Drainage Features along Pecos Road 

Flood Damage at Pecos and Ellsworth 

An ea11hen channel crosses portions of the Cactus Waste System prope11y and 
the CRM of America tire recycling facility. The channel is approximately 60 
feet wide and has some bank protection. There are two crossings in this channel: 
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a private bridge on the CRM of America property and a culvert under Pecos 
Road. The drainage infrastructure along Pecos Road is inadequate and flooding 
along Pecos occurs frequently. 

Meridian Channel. Near the east side of the CMC propetty at Pecos and 
Meridian roads, a combination berm/channel routes flows around its faciliti es. 
This drainage facility provides local flood protection for the CMC stluctures, 
but does not provide conveyance for regional 1 00-year flows. Large flows 
would overtop the east side of the channel and flood areas east of the Pecos 
Road terminus. These crossings, in particular the culve11 under Pecos Road, lack 
capacity to convey even a small runoff event, and Pecos Road is often flooded . 

South of the CMC property (Germann Road to south of Queen Creek), there is a 
combination dike/channel structure along the east side of the Meridian Road 
alignment. Thi s channel provides some protection, but it is a non-engineered 

irrigation tail water ditch and its structural integrity is unknown. Portions of the 
dike had failed at least once in the past. Flooding west of Meridian Road in this 
area is not well-documented because the area is mostly agricultural and sparsely 
populated. However, as the area develops, more serious consequences from 
flooding can be expected . 

Meridian Channel South of Pecos Road 
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TRW Retention Basin. The west side of the TRW property contains a large 
privately-owned retention area. The basin volume is large enough to 
accommodate onsite runoff from the TRW and CMC properties that cover 
almost one square mile. 

TRW Storage Basin 

Incidental Storage. The CMC property also contains several basins that handle 
its internal drainage. The undeveloped triangular piece on the southeast comer 
of the parcel may also provide some incidental storage for offsite flow . 
However, this may not have been intended for retention and may not provide 
usable storage. 

There is a stock tank not1h of Pecos Road and west of 222nd Street. This 
structure is too small to be a jurisdictional dam; however, a breach could cause 
local damage to the area immediately downstream. 

3.2.7 Ellsworth Alternative 1 

dt 

The Ellswm1h Zone alternatives each include a system of channels and 
retention/detention basins to intercept flow from the upstream watershed and convey it 
to the Ellsworth Channel. 

The following diagram is a depiction of features of Ellsworth Alternative 1. Additional 
details on channel cross sections and alignments are included as Figures AD 3.1.2 and 
AD 3.2.7, respectively. 

The alternatives all include the Meridian Channel and Pecos/Meridian Basin described 
below. The only difference an1ong the three alternatives is the alignment of the Pecos 
Channel. 

It is noted that several facilities are located near or within the proposed Ellswo11h Zone 
facilities but are not a pm1 of the system. These facilities are included in the SR-24 
Zone and are presented in the corresponding sections. This includes the 
Pecos/Ellsworth Basin and the Williams Field/Ellsworth Basin. The size of these 
basins is not dependent on which of the three altematives for Ellswmth is selected 
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(same size regardless of the Ellsworth alternative selected); however, they are very 
dependent on which SR-24 alternative is selected. For this reason, it is more 
appropriate to include these basins with the SR-24 Zone elements. Although these 
basins are a part of the SR-24 Zone, the basins mitigate the capacity issues in the 
Ellswmth Channel and need to be considered when designing improvements for the 
Ellsworth Zone. 
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The SR-24 Zone is located upstream of the Ellsworth Zone, and modifications to its 
drainage affect peak flows in the Ellsworth Zone. Subsequent impacts to Ellsworth 
Zone components, i.e., the Pecos and Meridian North channels, were included as pmt of 
the SR-24 Zone alternatives evaluation. The SR-24 Alternative 2 was used as a baseline 
to develop all Ellsworth Alternatives. Therefore, the information presented 
throughout this section, specifically, the required sizes of the Pecos and Meridian 
North Channels, assumes the SR-24 Zone Alternative 2 is in place. 

3.2.7.1 Meridian Channel (All Alternatives) 

This channel is common to all Ellswmth Zone alternatives and would intercept 
runoff from Pinal County and convey it to an offline detention basin at Pecos 
Road and ultimately to the Pecos Road Channel. The north segment of the 
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channel (Meridian North Channel) extends from SR-24 to the Pecos Basin, and 
the south segment (Meridian South Channel) extends from approximately 
Queen Creek Road to the Pecos Basin. Both segments of the channel are 
envisioned to be compatible with their surroundings, including residential, 
industrial, and potentially commercial development at arterial intersections. In 
order to accomplish this goal, the Meridian Channel is proposed as an earthen 
channel with a movable bed intended to replicate the visual and biological 
character typical of a natural wash. It should be noted that the Ellswo11h 
alternatives were evaluated independently from the Rittenhouse alternatives. 
All of the Ellsworth alternatives assume that the Meridian Channel extends to 
just north of Queen Creek Road; however, the Rittenhouse alternatives include 
channels along Meridian Road that are different than those used for the 
evaluation of the Ellsworth Zone. It will be important to verify that the selected 
alternative for the Rittenhouse Zone is compatible with the selected alternative 
for the Ellsworth Zone. 

Meridian North Channel would have the following characteristics (Assuming 
SR-24 Zone Alternative 2 is in place): 

• Top width: 120 feet 
• Depth: 4.4 feet 
• Channel type: movable bed 
• Landscape setbacks: 10 feet on west side, 10-foot swale on east side 
• Operation and maintenance road: 14 feet wide 
• Drop structures: none 
• Total right-of-way width: 150 feet 
• Length: 2, 780 feet 

Meridian South Channel (Queen Creek Road to Ge1mann Road) would have the 
following characteristics: 

• Top width: 80 to 110 feet 
• Depth4.5 to 6.3 feet 
• Channel type: movable bed 
• Landscape setbacks: 10 feet on west side, 10-foot swale on east side 

• Operation and maintenance road: 14 feet wide 

• Drop structures: none 
• Total right-of-way Width: 115 to 145 feet 
• Length: 4,950 feet 

Meridian South Channel (Germann Road to Pecos Road) would have the 
following characte1istics: 

• Top width: 50 to 70 feet 

• Depth: 7 to 8 feet 

• Channel type: riprap 
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• Landscape setbacks: 20 feet both sides 

• Operation and maintenance road : 14 feet 
• Drop structures: none 
• Total right-of-way width: 105 to 120 feet 
• Length: 5,600 feet 

The movable bed channel was developed to reflect a natural wash with a 
vegetated low-flow channel bottom that would catTy the more frequent minor 
storm events. The remaining channel cross-section, designed to cany the 100-
year storm event with freeboard, includes gentler 8-to-1 average side slopes. A 
swale adjacent to the channel is intended to capture nuisance flows that could 
then be conveyed into the channel at pre-determined locations to minimize side­
slope erosion issues. The Meridian Road landscape setback would allow for 
additional vegetative screening of the channel as part of any future roadway 
improvements. The more natural configuration of the channel is conducive to 
recreational uses, including equestrian and other passive recreational activity. 

Between Germann and Pecos Roads, the channel nanows and is lined with 
riprap to more easily fit between the 69kV overhead electric power lines and 
existing developed parcels. The riprap channel segment has a 2-to-1 side slope 
to make the channel as nan·ow as possible. A 20-foot wide landscaped setback 
is used on both sides of the channel for screening from future development. 

3.2.7.2 Pecos/Meridian Basin (All Alternatives) 

This basin is common to all Ellswmth Zone alternatives and would detain 
runoff from Pinal County to reduce the peak flows reaching downstream 
facilities such as the Pecos Channel, Ellsworth Channel, Powerline Floodway, 
and East Maricopa Floodway. The basin would have the following 
characteristics: 

• Storage volume: 150 acre-feet 
• Depth: 1 0 feet 
• Area: 24 acres 

This offline basin would be located at the intersection of Pecos and Meridian 
Roads and could be a potential equestrian trailhead. Some of the existing mature 
vegetation on the basin site would be preserved with potential for passive 
recreation and to provide wildlife habitat. The basin configuration also includes 
some water harvesting features to provide moisture and maximize natural 
vegetation sustainability as well as reduce maintenance. 

3.2.7.3 Pecos Channel Alignment (Alternative 1) 

The Ellsworth Alternatives include different alignments of the Pecos Channel , 
which would convey the flows collected by the Meridian Road Channels to the 
Ellsworth Road Channel. It also serves as the outlet for the Pecos/Meridian 
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Basin and to collect local flows. This channel was configured with a stable 
earthen bottom and riprap banks and water harvesting features in the overbank. 
The size varies along the channel reaches and for each alternative. 

The Pecos Channel sides would be riprapped to provide protection from high 
velocities and erodible native soils. The setting for this channel is planned as 
industrial, where hardened channels would be compatible. However, future 
development in the adjacent former GM Proving Grounds site could include 
sensitive viewers attracted to the potentially urban commercial core planned for 
this area. In order to mitigate potential visual impacts while taking advantage of 
sustainable low-water use design techniques, the proposed channel 
configuration, shown in Figure 3.1.2, will include water-harvesting, low-flow 
conveyance on the overbanks of the channels. These low-flows conveyances 
would reduce maintenance of the rip-rapped channel by collecting sediment and 
reducing bank erosion through controlling off-site flows, and would create a 
screen that allows the channel to transition visually into a wide range of 
adjacent landscape treatments. 

The channel requires an O&M road that could serve a dual-use as a multi-use 
trail , if access by the public were allowed. 

As shown in Figure AD 3.2.7, the channel would be located along the south 
side of Pecos Road from the Pecos/Meridian Basin to the Crismon Road 
alignment, where it would cross under Pecos Road to take advantage of the 
existing channel right-of-way adjacent to the former GM Desert Proving 
Grounds. The proposed channel would have the following characteristics 
(assuming SR-24 Zone Alternative 2 is in place): 

• Top width: 85 to 105 feet (Meridian to Crimson); 110 (Crimson to 
Ellsworth) 

• Depth: 7 to 7.5 feet 
• Channel type: riprap 
• Landscape setbacks: 30-foot low flow channels, both sides 
• Operation and maintenance road: 14 feet 
• Drop stmctures: none 
• Total right-of-way width: 160 to 185 feet 
• Length: 14,480 feet 

3.2.8 Ellsworth Alternative 2 

~ 

As noted previously, all elements in Alternatives 1 and 3 are included in Alternative 2. 
As shown in the diagram below, only the alignment of the Pecos Channel is different: 
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As shown in Figure AD 3.2.8, the Altemative 2 alignment roughly follows the 
historical flow paths along private land north of Pecos Road. Figure AD 3.1.2 
includes the configuration of this channel. The channel begins north of Pecos 
Road at the proposed outlet to the Pecos/Meridian Basin, located about ~ mile 
east of Mountain Road, and passes under Pecos Road. The Pecos Channel 
continues following the natural flow path to the Crismon Road Alignment, 
where it follows the existing channel along the south edge of the former GM 
Desert Proving Grounds and continues to the Ellsworth Channel through the 
existing culvert under Ellsworth Road. 

The proposed channel would have the following characteristics (assuming SR-
24 Zone Altemative 2 is in place): 

• Top width: 90 to 105 feet (Meridian to Crimson); II 0 feet (Crimson to 
Ellsworth) 

• Depth: 7 to 7.5 feet 
• Channel type: riprap 
• Landscape setbacks: 30-foot low flow channels, both sides 
• Operation and maintenance road: 14 feet 

• Drop structures: none 
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• Total right-of-way width: 160 to 185 feet 

• Length: 14,770 feet 

3.2 .9 Ellsworth Alternative 3 

d{ 

As noted previously, all elements in Alternative 3 are included in Alternatives 1 and 2. 
As shown in the diagram below, only the alignment of the Pecos Channel is different: 
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3.2.9.1 Pecos Channel (Alternative 3) 

As shown in Figure AD 3.2.9, this channel extends from the Pecos/Meridian 
Basin to the Signal Butte Road alignment along the south side of Pecos Road, 
approximately one mile. At this point, the alignment turns south for ~ mile and 
continues west to Ellswotth Road. Improvements may be required at the south 
end of the existing Ellsworth Channel and the culvett under Pecos Road to 
accommodate the additional flows in this reach. Figure AD 3.1.2 includes the 
configuration of this channel, 

The proposed Pecos Road channel for Alternative 3 would have the following 
characteristics (assuming SR-24 Zone Alternative 2 is in place): 
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• Top width: 85 to 110 feet (Meridian to Crimson); 110 feet (Crimson to 
Ellsworth) 

• Depth: 7 to 7.5 feet 

• Channel type: riprap 
• Landscape setbacks: 30-feet low flow channels, both sides 

• Operation and maintenance road: 14 feet 

• Drop stmctures: none 
• Total right-of-way width: 160 to 185 feet 

• Length: 14,770 feet 

3 .2.1 0 Ellsworth No Further Action Alternative 

This alternative consists of continuing current regulations and maintenance of current 
facilities but does not include new or modified facilities. Evaluating this alternative 
requires consideration of drainage issues associated with existing facilities, or lack 
thereof, that would remain if this alternative were selected. 

3.2 .11 Rittenhouse Zone 

(j{ 

The proposed alternatives address known flooding issues along the Queen Creek and 
Gennann Roads, as well as capacity deficiencies in the Rittenhouse Channel. 

3.2.11.1 Existing Facilities 

As shown in Figure AD 3.2.1 and documented below, there are several existing 
drainage facilities within the study area: 

Rittenhouse Channel. The channel is located on the north side of Rittenhouse 
Road and the railroad n·acks between Queen Creek Road and its outfall into the 
East Maricopa Floodway west of Power Road. Its design was based on higher 
retention requirements for future development than what is cunently required. 
Because of this and some changes to the watershed, the channel lacks sufficient 
freeboard to handle the flow generated by the 1 00-year stonn and, in some 
reaches, overtopping is likely (Reference 99). A lack of freeboard may be an 
acceptable 1isk for a short period of time, but over the life of the channel, the 
lack of freeboard could effectively reduce its level of flood protection. 

Rittenhouse Channel Extension. At Queen Creek Road, the original 
Rittenhouse Channel was extended east to Crismon Road. The extension is an 
open channel except for a buried segment under Queen Creek High School. The 
channel does not have sufficient freeboard under 1 00-year flow conditions, and 
there are at least two locations where it does not have capacity to convey 100-
year flow . Overtopping of the channel could flood adjacent development and 
affect traffic on mterial roads in the area. 

Roadside Ditches and Agricultural Tailwater Ditches. Numerous roadside 
agricultural tailwater ditches along the roadway system serve as the main 
conveyance conidor for storm runoff. However, most of these facilities can only 
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carry a fraction of the runoff generated by the 1 00-year storm. Also, most are 
privately owned; maintenance conditions vary widely and there are significant 
deficiencies in the system connectivity to downstream facilities . 

Meridian Road Channel and Berm. There is an agricultural tailwater channel 
on the alignment of Meridian Road. On the downstream (west) side of the 
channel , an earthen berm prevents flows from spilling out to the west. This is a 
non engineered berm, and it was breached during a storm in the early 1990s. 
The following are photos fi·om the breach obtained fi·om the Hydrology Update 

Meridian Road south of Germann 

Rittenhouse Basin. The basin is located at the downstream end of the watershed 
and attenuates flows in the East Maricopa Floodway; it does not control runoff 
within the Rittenhouse Zone. 

Development Retention. There are several master planned communities in this 
zone, and they all have centralized detention facilities to control onsite runoff 

3 .2.12 Rittenhouse Alternative 1 

tJt 

The following diagram is a depiction of the Rittenhouse Alternative 1 features . 
Additional details on channel cross sections and alignments are included as Figures 
AD 3.1.2 and AD 3.2.12, respectively. 

This alternative includes a main east-west channel along Ge1mann Road to carry runoff 
from the diversion structure at Me1idian Road to a new detention basin at Ellsworth 
Road. The channel would then transport the reduced peak runoff to a new outfall into 
the Rittenhouse Channel. 

Interceptor channels along Ellsworth, Crismon, and Signal Butte Roads would collect 
and convey runoff to the channel. The alternative also includes extending the existing 
Rittenhouse Channel Extension along Queen Creek Road to approximately Men·ill 
Road. This channel is referred to as the Queen Creek Channel. 
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3 .2.12.1 Modifications to the Ellsworth Zone Meridian South Channel 

The Meridian South Channel, which is part of the Ellswot1h Zone altematives, 
would be upsized and extended to convey flows from the Rittenhouse Zone 
north to Germann Road . For this altemative, the channel would be extended 
fw1her south to just south of Queen Creek Road to intercept Pinal County flows 
that concentrate just south of Queen Creek road. In order to deliver the same 
amount of flow to the Ellsworth Zone, a diversion structure is required to divert 
the additional flow that was intercepted by extending the channel south, and 
diverting it into the Germann Channel. This channel is larger and longer since it 
picks up all of the three flows crossing Meridian Road within the Rittenhouse 
Zone. The channel would have the following charactetistics: 

• Top width: 130-155 feet 
• Depth: 6.5 feet 
• Channel type: movable bed 

• Landscape setbacks: 10 feet west side, 10-foot swale east side 
• Operation and maintenance road : 14 feet 
• Drop structures: none 
• Total right-of-way width: 160-190 feet 

• Length: 5,770 feet 

The configuration would include landscape materials to replicate a natural wash, 
with the potential for equestrian use of the channel bottom and/or O&M road . 
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3.2.12.2 Germann Channel East 

This channel would be located on the south side of Germann Road from the 
Meridian Road alignment to the proposed Germann/Ellsworth Basin. The 
channel would carry flows from the Meridian South Channel diversion 
stmcture, the Signal Butte and Ctismon Road laterals, and local mnoff. The 
channel would have the fo llowing characteristics: 

• Top width: 75 feet 
• Depth: 11 .5 feet 

• Channel type: riprap 
• Landscape setbacks: 20 feet, both sides 
• Operation and maintenance road: 14 feet 
• Drop stmctures: yes 
• Total right-of-way width: 130 feet 
• Length: 15,350 feet 

3.2.12.3 Germann Channel West 

This segment would extend from the proposed Germann!Ellsworth Basin west 
approximately two miles to the Rittenhouse Channel. It would convey flows 
from the Germann!Ellsworth Basin and local areas such as the Ellsworth Mini­
Fanns. The channel would have the fo llowing characteristics: 

• Top width: 50 feet 
• Depth: 11 feet 
• Channel type: riprap 
• Landscape setbacks: none 
• Operation and maintenance road: none 
• Drop stmctures: yes 
• Total right-of-way width: 50 feet 
• Length: 1 0,115 feet 

Maintenance roads and landscape setbacks have been excluded from this 
segment due to limited available right-of-way. 

3.2.12.4 Queen Creek Channel 

This channel would be located on the south side of Queen Creek Road at Menill 
Road and extend to the existing Rittenhouse Channel Extension at Crismon 
Road to convey local mnoff to the Rittenhouse Channel. The proposed channel 
would have the following characteristics: 

• Top width: 40 feet 
• Depth: 6.5 feet 
• Channel type: riprap 
• Landscape setbacks: 15 feet, both sides 

,% ( En tell us· 3-34 0 ' 



• 

• 

• 

• Operation and maintenance road: 14 feet 

• Drop structures: none 
• Total right-of-way width: 84 feet 

• Length: 2,660 feet 

3.2.12.5 Interceptor Channels 

Several north-south laterals would intercept and convey flows to the Germann 
Channel or to the Ellsworth/Germann basin. The exact locations of these 
channels are not critical and can vary to accommodate developer needs. It is 
expected that all of these channels will be built by the developers as pm1 of their 
internal drainage system. 

3.2.12.6 Queen Creek/Crismon Basin 

This basin would be located on the southeast comer of Queen Creek and 
Crismon Roads to attenuate flows from the Ryan Channel and mitigate capacity 
issues in the Rittenhouse Channel Extension. The basin would have the 
following characteristics: 

• Storage volume: 11 acre-feet 

• Depth: 4 feet 
• Area: 4.5 acres 

The Queen Creek/Crismon Basin is planned as a passive, open space 
conservation area and will be landscaped using native plant materials. Grading 
design is intended to emulate natural topographic fonns and allow for passive 
recreation uses and wildlife habitat. No active recreation is planned for this 
basin site as the site is relatively small and the Town of Queen Creek has a large 
community park planned just north and east of this location near the Bmney 
Fanns Spm1s Complex on Queen Creek Road and 220111 Street 

3 .2.12. 7 Germann/EIIsworth Basin 

The Germann/Ellsworth Basin would be located on the southwest comer of the 
Getmann and Ellsworth Roads. The basin would attenuate flows from the 
Germann Channel and outflow to the Rittenhouse Channel. The basin would 
have the following characteristics: 

• Storage volume: 135 acre-feet 

• Depth: 4.5 feet 

• Area: 40 acres 

The basin would serve as a gateway into Queen Creek from the north. With this 
in mind, the basin design is intended to include large buffer areas along the 
Ellswot1h street frontage and include aesthetic landscape design features. 
Landscape and drainage elements for this basin should reflect the historic 
equestrian character of Queen Creek with space for an entrance feature on the 
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notihwest corner of the basin site. Grading design for the basin is intended to 
create terraced "rooms" that will serve multiple multi-use functions for the 
Town at its discretion, provided the uses do not impede the flood protection 
function of the basin and the associated conveyance facilities . 

3 .2.13 Rittenhouse Alternative 2 

dt 

The following diagram is a depiction of the Rittenhouse Alternative 2 features . 
Additional details on channel cross sections and alignments are included as Figures 
AD 3.1.2 and AD 3.2.13, respectively . 
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Rittenhouse Zone Alternative 2 

Alternative 2 consists of a channel that starts at the Queen Creek and Meridian 
intersection to pick up the flow from Pinal County. It runs northwest along the Signal 
Butte Road realignment to the Ryan Road alignment where it continues west and is co­
located with a proposed SRP power line corridor. Similar to Alternative 1, the 
Rittenhouse Channel Extension is extended to approximately Merrill Road. Several 
laterals are included to capture and convey runoff to the Ryan Channel. Two detention 
basins would mitigate capacity issues in the Rittenhouse Channel Extension and 
Rittenhouse Channel. 

3.2.13 .1 Ryan Channel 

The Ryan Channel intercepts runoff from Pinal County and conveys it west. The 
channel follows the future Signal Butte realignment from Meridian Road and 
then continues along the Ryan Road alignment to its outfall at the Rittenhouse 
Channel. 
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From the Signal Butte alignment west, the channel will share the corridor with 
an SRP power easement. The channel was configured to minimize conflicts 
with the power line. The channel from Queen Creek Road to the SRP easement 
would have the following characteristics : 

Parameter Meridian to SRP Easement to 
SRP Easement Rittenhouse Channel 

Top Width, ft 85 120 

Depth, ft 11 11 

Channel Type Rip rap Riprap 

Landscape Setbacks 20 None 
O&M Road, ft 14 30 (both sides) 

Drop Structures No No 

Right-of-Way Width, ft 140 180 

Length, ft 7,700 17,000 

SRP normally requires a 50-foot flat, dry radius around each pole to allow 
access for maintenance. However, SRP may relax this requirement if a 30-feet 
maintenance road is placed on each side of the channel for access the poles from 
the road. Landscape materials planned within the SRP easement would be 
required to meet SRP's Selection Criteria for Trees and Selection Criteria for 
Groundcovers. 

3.2.13.2 Queen Creek Channel 

This channel would be located on the south side of Queen Creek Road sta1ting 
at the intersection of Merrill and Queen Creek Roads and connecting to the 
existing Rittenhouse Channel Extension at Crismon Road . The channel would 
convey local runoff to the Rittenhouse Channel. The proposed channel would 
have the following characteristics: 

• Top width: 40 feet 

• Depth: 6.5 feet 

• Channel type: riprap 

• Landscape setbacks: 15 feet, both sides 

• Operations and maintenance road: 14 feet wide 

• Drop structures: none 

• Total right-of-way width: 84 feet 

• Length: 2,660 feet 

3.2.13.3 Meridian Channel 

This channel is a part of the Ellsworth system, but since the portion south of 
Pecos Road has a significant effect on the drainage of the Rittenhouse Zone, the 
portion south of Gennann Road was included in this zone. The Meridian 
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Channel would begin north of Queen Creek Road and flow north to Pecos Road 
where it continues into the Ellsworth system. The Meridian Channel to 
Germann Road would have the following characteristics: 

• Top width: 80 to 110 feet 

• Depth: 4.5 to 6.5 feet 

• Channel type: movable bed 

• Landscape setbacks: 10 feet, both sides 

• Operations and maintenance road: 14 feet wide 

• Drop structures: none 

• Total right-of-way width: 115 to 145 feet 

• Length: 3,650 feet 

3.2.13.4 Interceptor Channels 

Several no1th-south, laterals would intercept flows and convey them to the Ryan 
Channel. The exact locations of these channels are not critical and can vary to 
accommodate developer needs. It is expected that all of these channels will be 
built by the developers as pa11 of their internal drainage system. 

3.2.13.5 Ryan/Rittenhouse Basin 

The Ryan/Rittenhouse Basin would be located on the southeast comer of the 
Ryan and Rittenhouse Roads intersection. The basin would attenuate flows from 
the Ryan Channel and outflow into the Rittenhouse Channel. The basin would 
have the following characteristics: 

• Storage volume: 13 7 acre-feet 

• Depth: 6 feet 

• Area: 30 acres 

The Ryan/Rittenhouse Basin would be situated between multiple planned 
subdivisions, creating the opportunity to develop the basin as a turfed active 
recreation area. This open space could then serve as a buffer between the new 
development, the Rittenhouse channel, and the railroad and connect with the 
developer ' s open space areas. 

3.2.13.6 Queen Creek/Crismon Basin 

The Queen Creek/Crismon Basin would be located on the southeast comer of 
the Queen Creek and Crismon Roads intersection to attenuate flows from the 
Ryan Channel and mitigate capacity issues in the Rittenhouse Channel 
Extension. The basin would have the following characteristics: 

• Storage volume: 11 acre-feet 

• Depth: 4 feet 

• Area: 4.5 acres 
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The basin would be a passive, open space conservation area, landscaped using 
native plant materials. Grading design would emulate natural topographic forms 
and allow for passive recreation uses and wildlife habitat. No active recreation 
is planned as the Town of Queen Creek has plans for a large community park 
nearby 

3 .2.14 Rittenhouse Alternative 3 

tJt 

The following diagram is a depiction of the Rittenhouse Alternative 3 features. 
Additional details on channel cross sections and alignments are included as Figures 
AD 3.1.2 and AD 3.2.14, respectively. 

Alternative 3 includes an increased retention requirement for undeveloped areas and a 
dual channel system to convey runoff to the Rittenhouse Channel. 
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3 .2.14. 1 Increased Retention 

Alternative 3 includes an overlay of increased retention requirements for all 
undeveloped areas. It requires new development to fully retain a precipitation 
depth of2.7 inches. CutTent regulations require retention of2.19 inches. 

At the time of this study, Queen Creek Station and La Jara Fanns were in the 
planning stages, and for this alternative it was assumed that they would be 
required to provide additional retention. 

3.2.14.2 Queen Creek Channel 

This channel along the south side of Queen Creek Road starts at the Meridian 
Road alignment where it picks up flows generated in Pinal County. It extends to 
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Crimson Road where it would outfall into the proposed Crimson/Queen Creek 
Basin. The channel would also intercept and convey flows from the Rittenhouse 
Zone area south of Queen Creek Road. The proposed channel would have the 
following characteristics: 

• Top width: 80 feet 

• Depth: 11 .5 feet 
• Channel type: riprap 

• Landscape setbacks: 23 feet, both sides 

• Operation and maintenance road: 14 feet wide, south side 

• Drop structures: yes 

• Total right-of-way width: 140 feet 

• Length: 10,500 feet 

Between Merrill Road and Crismon Road, the channel may be shifted to the 
north side of the roadway in accordance with existing developer agreements 
with the Town of Queen Creek. 

3.2.14.3 Germann Channel 

This channel along the south side of Getmann Road would start approximately 
~ mile west of the Meridian Road alignment and extend west to the existing 
Rittenhouse Channel at Sossaman Road. It would have the following 
characteristics: 

• Top width: 35 to 45 feet 
• Depth: 6.5 to 7 feet 

• Channel type: riprap 
• Landscape setbacks: 15 feet both sides from Meridian to Ellsw011h Rd; 

none west of Ellsworth 

• Operation and maintenance road: 14 feet wide from Meridian to 
Ellsworth Rd; none west of Ellswot1h 

• Drop structures: none 

• Total right-of-way width: 45 to 80 feet 

• Length: 23,600 feet 

West of Ellsworth Road, maintenance roads and landscape buffers have been 
excluded due to limited right-of-way availability. 

3.2.14.4 Meridian Channel 

This channel is a continuation of the Meridian South Channel in the Ellswot1h 
Zone; since the portion south of Pecos Road has a significant effect on the 
drainage of the Rittenhouse Zone, it was included in this description. The 
Meridian Channel would begin north of Queen Creek Road and flow north to 
Pecos Road and continue into the Ellsworth Zone. 
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The Meridian Channel to Germann Road would have the following 
characteristics: 

• Top width: 80 to 110 feet 
• Depth: 4.5 to 6.5 feet 
• Channel type: movable bed 
• Landscape setbacks: 10 feet, both sides 
• Operations and maintenance road: 14 feet 
• Drop structures: none 
• Total right-of-way width: 115 to 145 feet 

• Length: 3,650 feet 

3.2.14.5 Interceptor Channels 

Several north-south laterals would intercept runoff and convey it to the 
Gennann Channel. The exact locations are not critical and can vary to 
accommodate developer needs . It is expected that all of these channels will be 
built by the developers as patt of their internal drainage system. 

3.2.14.6 Queen Creek/Crismon Basin 

This offline basin would attenuate flow from the Queen Creek Channel to 
address capacity issues of the Rittenhouse Channel Extension. It would have the 
following characteristics: 

• Storage volume: 105 acre-feet 
• Depth: 6 feet 
• Area: 26 acres 

The basin would be a passive, open space conservation area, landscaped using 
native plant materials. Grading design would emulate natural topographic fonns 
and allow for passive recreation uses and wildlife habitat. No active recreation 
is planned as the Town of Queen Creek has plans for a large community park 
nearby. 

3 .2.15 Rittenhouse Alternative 4 

tJt 

The following diagram is a depiction of the Rittenhouse Alternative 4 features . 
Additional details on channel cross sections and alignments are included as Figures 
AD 3.1.2 and AD 3.2.15, respectively . 
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A dual channel system is planned to convey runoff to the Rittenhouse Channel. The 
first channel is located along Queen Creek and ties into the existing Rittenhouse 
Channel Extension at Crismon Road . The second channel is located along the Ryan 
Road alignment. A basin on the Queen Creek Channel would reduce peak discharges 
into the existing Rittenhouse Channel Extension. Two basins along the Ryan Road 
Channel would reduce flows to the Rittenhouse Channel. 

Several north-south laterals would intercept flows and convey them to the Ryan 
Channel. The exact locations of these channels are not critical and can vary to 
accommodate developer needs . It is expected that most, if not all of these channels will 
be built by the developers as part of their internal drainage system. 

3.2.15.1 Queen Creek Channel 

This channel would be located on the south side of Queen Creek Road sta11ing 
from Merrill Road to the existing Rittenhouse Channel Extension at Crismon 
Road. It would have the following characteristics: 

• Top width: 40 feet 

• Depth: 6.5 feet 

• Channel type: riprap 

• Landscape setbacks: 15 feet, both sides 

• Operation and maintenance road: 14 feet 

• Drop structures: none 

• Total right-of-way width: 84 feet 

• Length : 2,660 feet 
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3.2.15.2 Ryan Channel 

The Ryan Channel has three segments. The most upstream segment is along 
Queen Creek Road between Meridian and Signal Butte roads. The middle 
portion, co-located with the 100-foot SRP power line easement, turns n01th to 
the Ryan Road alignment and continues west to Ellsworth Road. The fmal 
segment (co-located with the SRP easement) is between Ellsworth Road and the 
Rittenhouse Channel. Characteristics are as follows : 

Queen Creek Ryan Ryan 

Parameter (Meridian to (Queen Creek (Ellsworth to 
Si~nal Butte} to Ellsworth} Rittenhouse} 

Top Width, ft 190 120-225 140 
Depth, ft 11 4.5- 5 8.4 

SRP Easement, ft None 100 100 

Channel Type Movable Bed Turf-Lined Gravel Mulch 

Landscape Setbacks 1 0 (both sides) 28 (one side) None 

O&M Road, ft 14 14 None 

Drop Structures Yes No No 

Right-of-Way Width, ft 225 160- 265 140 

Length, ft 4,410 13,250 6,520 

Between Ellsworth Road and the Rittenhouse Channel , maintenance roads and 
landscape buffers have been excluded due to limited right-of-way availability. 
An exception is the channel segment between Hawes Road and 196th Street that 
is adjacent to a residential development and would include landscape buffers on 
both sides of the channel. 

3.2.15.3 Meridian Channel 

This channel is a patt of the Ellsw01th system, but since the portion south of 
Pecos Road has a significant effect on the drainage of the Rittenhouse Zone it 
was included in this zone. The Meridian Channel would begin n01th of Queen 
Creek Road and flow north to Pecos Road where it continues to the proposed 
Ellsworth Zone channel. 

The Meridian Channel to Germann Road would have the following 
characteristics: 

• Top width: 80 to 110 feet 

• Depth: 4.5 to 6.5 feet 

• Channel type: movable bed 

• Landscape setbacks: 10 feet, both sides 

• Operations and maintenance road: 14 feet 

• Drop structures: none 
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• Total right-of-way width: 115 to 145 feet 

• Length: 3,650 feet 

3.2.15.4 Queen Creek/Crismon Basin 

This offline basin would attenuate flow from the Queen Creek Channel to meet 
capacity constraints of the existing Rittenhouse Channel Extension. The basin 
would have the following characteristics: 

• Storage volume: 11 acre-feet 
• Depth: 4 feet 
• Area: 4.5 acres 

The basin would be a passive, open space conservation area, landscaped using 
native plant materials. Grading design would emulate natural topographic fmms 
and allow for passive recreation uses and wildlife habitat. No active recreation 
is planned as the Town of Queen Creek has plans for a large community park 
nearby. 

3.2.15.5 Ryan/Signal Butte Basin 

This offline basin would be located on Town property at the planned Queen 
Creek Sports Complex and the SRP power easement. The basin would attenuate 
flow in the Ryan Channel, reducing the require size of the channel downstream 
from the basin. The basin would have the following characteristics: 

• Storage volume: 18 acre-feet 
• Depth: 5.5 feet 
• Area: 4.5 acres 

The basin would be unprogrammed open turf, ornamental native-adapted 
streetscapes, and connecting to the Queen Creek Sports Complex along the 
Ryan Channel trail. 

3.2.15.6 Ryan/222"d Street Basin 

This offline basin is shown located within the Jorde Farms property. It would 
attenuate flow in the Ryan Channel, reducing the required channel size 
downstream and mitigating capacity issues in the Rittenhouse Channel. The 
basin would have the following characteristics: 

• Storage volume: 10 1 acre-feet 
• Depth: 5.5 feet 
• Area: 25 .5 acres 

This basin would be designed to integrate with the open space for the Jorde 
Farms development and configured to meet the developer' s theme. Landscape 
materials, plant palette, and multi-use would be developed to reflect the 
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development's landscape and provide loop trails and multi-use path connections 
to the Ryan Channel and its integrated O&M road/trail. 

3.2.16 Rittenhouse Alternative 5 

The following diagram is a depiction of the Rittenhouse Alternative 5 features . 
Additional details on channel cross sections and alignments are included as Figures 
AD 3.1.2 and AD 3.2.16, respectively. 

Alternative 5 consists of proposed increased retention requirements for all undeveloped 
areas to mitigate capacity issues in the Rittenhouse Channel and local flooding under 
developed conditions. It also includes a large basin and outfall channel at the future 
Town of Queen Creek Sports Complex and a channel along Meridian Road to convey 
Pinal County runoff north to an existing unimproved channel south of Pecos Road. 
Lateral channels are proposed to intercept and convey runoff to from Pinal County to 
the Sports Complex Basin. 
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3 .2.16.1 Increased Retention 

The Rittenhouse Alternative 5 includes an overlay of increased retention 
requirements for all undeveloped areas. It requires new development to fully 
retain a precipitation depth of 2.6 inches. Current regulations require retention 
of 2.19 inches. 

At the time of this study, Queen Creek Station and La Jara developments were 
too far in the permit process and for the purpose of this study it was assumed 
that they would not be required to provide additional retention . 
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3 .2.16.2 Outfall Channel 

An outfall channel is required to convey storm water from the Sports Complex 
Basin to the existing Rittenhouse Channel Extension. It would also intercept and 
convey flows from areas south of Queen Creek Road. The channel would have 
the following characteristics: 

• Top width: 70 feet 

• Depth: 5 feet 

• Channel type: riprap 

• Landscape setbacks: None 

• Operation and maintenance road: None 

• Drop stmctures: none 

• Total right-of-way width: 70 feet 

• Length: 4,650 feet 

3.2.16.3 Meridian Channel 

The Meridian Channel would start approximately 2,000 feet south of Pecos 
Road and outfall to the existing unimproved channel along the west boundary of 
CMC. It would be smaller for Alternative 5 since it only intercepts one of three 
flow concentrations crossing Meridian Road in the Rittenhouse Zone. The 
channel would have the following characteristics: 

• Top width: 115 feet 

• Depth: 6.5 feet 

• Channel type: movable bed 

• Landscape setbacks: 10 feet, both sides 

• Operation and maintenance road: 14 feet wide 

• Drop stmctures: none 

• Total right-of-way width: 150 feet 

• Length: 1,800 feet 

3 .2. 16.4 Interceptor Channels 

The Rittenhouse Alternative S includes two lateral channels to intercept flows 
reaching Meridian Road from Pinal County and convey them to the basin at the 
Sports Complex. The hydrologic analysis shows that the Pinal County flows 
will tend to concenh·ate and cross Ellsworth Road alignment just south of Queen 
Creek Road and between Queen Creek Road and the Ryan Road alignment. A 
potential flow split upstream, west of Me1idian Road Alignment, in Pinal 
County, may or may not change the flows reaching each of these crossing 
points. Because the uncertainty of the flow distribution between these two areas 
this alternative recommends that the developers provide a detailed analysis of 
the flows entering from Pinal County, and provide sufficient conveyance to 
deliver the flows to the Sports Complex Basin . 
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The exact locations of these channels are not critical and can vary to 
accommodate developer needs. It is expected that these channels will be built by 
the developers as part of their intemal drainage system. 

3.2.16.5 Sports Complex Basin 

The online Sports Complex Basin would be located within the future town park 
and would attenuate flow from Pinal County to meet capacity constraints of the 
Rittenhouse Channel Extension infrastructure. It would have the following 
characteristics: 

• Storage volume: 120 acre-feet 

• Depth: 6 feet 
• Area: 3 0 acres 

Formerly identified as East Park by the Town, the Queen Creek Sports Complex 
is intended to serve as a large, 90+ acre toumament-level ball field and soccer 
complex. Park programming includes: 

• Eight ball fields - highest priority 

• Between five and nine soccer fields 

• A 25,000 sq. ft . recreation center that anchors an active core area to 
include basketball, tennis, and volleyball cow1s around a three-acre lake 

• Multiple playgrounds 

A 23-acre public works yard and 2.5 acre fire station also need to be 
accommodated on the Town-owned parcel. 

Conceptual plans for integrating the required basins with the park program were 
developed, with the conveyance channel being routed partially along the SRP 
easement on the north property line, then south along Menill. A deep sediment­
capture basin was designed at the intended inlet located near the intersection of 
Signal Butte and Ryan roads, providing adjacent developers oppm1unity to 
connect to the basin system. Soccer fields and four ball fields were also located 
in basins connected to the channel. 

3.2.17 Rittenhouse No Further Action Alternative 

cit 

This altemative consists of continuing cunent regulations and maintenance of cunent 
facilities but does not include new or modified facilities . Evaluating this altemative 
requires consideration of drainage issues associated with existing facilities, or lack 
thereof, that would remain if this altemative were selected . 
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SECTION AD-4: PROPOSED ALTERNATIVES ANALYSIS 

4.1 INTRODUCTION 

The evaluation of alternatives was based on the following parameters: 

4.2 HYDROLOGY MODEL MODIFICATIONS 

This section describes the model modifications common to all of the alternatives. Model 
modifications specific to each alternative are described in Appendix B. 

For the SR-24 and Ellsworth Zone the 1 00-year, 24-hour existing model were use to analyze 
the alternatives. A l 0-year model was also used for SR24 Alternative 3. For the Rittenhouse 
Zone the alternatives were analyzed base on the l 00-year, 24-hour future condition model. 

Elements common to all alternatives include the Meridian South and Meridian North 
Channels, the basin at Meridian and Pecos Roads. Both the existing and future models were 
modified to account for the proposed interceptor channel along the Meridian Road alignment 
from south of Germann Road to Pecos Road. This modification required the re-routing of 
concentration points CPR9 (north of Queen Creek along Meridian) and CPR8 (south of 
Germann along Meridian) to concentration point CPE 16 (intersection of Pecos and 
Meridian). This modification also required manual data entry of the contributing area to 
CPE16. The improvements to the Meridian Channel south are common for all the SR-24 I 
Ellsw011h models (existing conditions); however, they are not common to all the Rittenhouse 
models (future conditions) , since the Rittenhouse alternatives include several different 
lengths for this channel. 

For the proposed Me1idian Channel North (n011h of Pecos), the appropriate concentration 
points were re-routed south to Pecos Road and the contributing area at CPE16 adjusted as 
needed. 

The proposed basin at Pecos and Meridian Roads is also common to all the alternatives, and 
a new storage record was added downstream of concentration point CPE 16 (intersection of 
Pecos and Meridian). The basin was sized to maximize flow attenuation downstream. 

4.2.1 Alternatives Analysis Process 

~ 

The first step in the analysis of these alternatives was hydrologic modeling to determine 
what flows would reach each of the facilities within each alternative. Once the flows 
were obtained, channel and basin configurations were developed that could convey or 
store the flows through the system. This included n01mal depth hydraulic analyses and 
other simplified approaches to determine the flow characteristics and erosion potential. 
Once the general configurations were developed, the alternatives were overlaid onto the 
project maps and constraints such as right-of-way, existing and future land use, utilities, 
and other factors were identified and modifications were made to the alternative 
configurations to provide a constructible system. 

The next step was to evaluate the alternatives based on the previously established 
criteria. In some cases, the evaluation led to fmther refinements or modifications of the 
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altematives. The results of the altematives analysis and evaluation would provide the 
basis for further consideration and ranking of the altematives that would ultimately lead 
to a recorrunended alternative that is discussed in a later section of this report. 

Consideration of channel configurations and materials is very important when 
analyzing potential alternatives. Whenever possible, the channels and basins will be 
configured to be compatible with the character of the surrounding area. Channel 
roughness coefficients were selected for the appropriate channel material and 
vegetative cover expected during the life of the project. Alternative channel 
configurations included a movable bed channel , riprap channel with water-harvesting 
overbank low flows (low flow channel), and a riprap channel with dual landscape 
buffers. These configurations served as a basis for the initial channel layouts. However, 
as the alternatives analysis progressed, the channel configurations were modified based 
on identified constraints and opportunities. For instance, where it would be extremely 
expensive or difficult to acquire right-of-way, the channel width was minimized by 
omitting or restricting the landscape buffers. 

4.3 RANKING PROCESS 

As described previously in Table AD 1.4, the altematives were ranked on life cycle cost, 
acceptability, implementation, and effectiveness. Each alternative was evaluated according to 
the criteria and received relative rankings of low, moderate, or high. The rankings represent 
how well an alternative performed according to each criterion: 

dt 

• Life-cycle Cost 

o HIGH - The least expensive alternative 

o MODERATE - The cost falls between low and high 

o LOW - The most expensive alternative 

• Acceptability 

• 

o HIGH - Meets all or most of the parameters. I s supp01ted by stakeholders 
and residents; is visually compatible with the surrounding environment; 
enhances biological resomces; accommodates multi-use opportunities. Meets 
all or most of the parameters. 

o MODERATE - Meets two or more of the parameters 

o LOW - Meets few or none of the parameters. Is not supported by stakeholders 
and residents; is visually incompatible with the surrounding environment; 
does not enhance biological resources; does not accommodate multi-use 
opportunities . 

Implementation 

o HIGH - Meets all or most of the parameters. Construction does not require 
special techniques or equipment; construction of elements can be easily 
phased, and segments are effective prior to completion of later phases; has 
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significant opporturut1es for funding partnership; does not reqmre inte1im 
facilities. Meets all or most of the parameters. 

o MODERATE - Meets two or more of the parameters 

o LOW - Meets few or none of the parameters. Construction is difficult and 
needs special equipment or materials; phased construction does not offer flood 
protection until the entire facility is built; no significant oppmtunities for 
funding partnerships; requires interim faci lities to be constmcted and later 
abandoned. 

• Effectiveness 

o HIGH - Meets all or most of the parameters. Provides 1 00-year flood 
protection typically offered by regional facilities; protects a relatively large 
p01iion of the watershed; fully uses the capacity of existing facilities . 

o MODERATE - Meets one or two of the parameters. 

o LOW - Meets few or none of the parameters. Provides reduced level of 
service as compared to 1 00-year flood protection; protects a relatively small 
portion of the watershed; does not maximize the use of existing facilities. 

Once the individual criteria were ranked, a final ranking (low, moderate, high) was 
assigned to each alternative based on the predominant rank . 

4.4 SR-24 ALTERNATIVES EVALUATION 

The SR-24 Zone is located upstream of the Ellsworth Zone, and modifications to its 
drainage affect peak flows in the Ellsworth Zone. Subsequent impacts to the Ellsworth 
Zone alternatives were included as part of the SR-24 Zone alternatives evaluation. The 
Ellsworth Zone elements affected are the proposed Pecos and Meridian North 
Channels. The specific impacts to these facilities for each evaluation c1iterion are 
discussed throughout this section. To simplify the analysis, a single comparison was 
perforn1ed on the impacts of the SR-24 Zone alternatives assuming the combination of 
Ellsworth Alternative 1 and SR-24 Alternative 2, which would re~ult in a "worst-case 
scenario" of greatest impact. I 

4.4.1 Life-Cycle Cost 

This section includes a description of assumptions made during the development of 
life-cycle costs. Details, quantities, and unit cost justifications are included in 
Appendix F. The costs estimated for each of the SR-24 Zone alternatives are 
swnrnarized in the table below . 

0 . 
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• Table AD 4.4.1 - SR-24 Zone - Overall Life-Cycle Costs 

• 

• (j{ 

Item Alternative 1 Alternative 2 Alternative 3 
Land $11 ,972,000 $9,076,000 $11 ,585 ,000 
Acquisition 
Construction $9,021 ,000 $6,490,000 $13 ,438,000 
Utilities $45,000 $45,000 $394,000 
Landscaping $109,000 $198,000 $204,000 
Maintenance $662,000 $589,000 $3 ,135,000 
Contingency $4,484,000 $3,280,000 $5,750,000 
Total $26,293,000 $19,678,000 $34,506000 

• Land Acquisition 

Alternative 1 Channels: The land acqulSltlOn cost includes right-of-way 
required for construction of the channels, maintenance roa ' , and buffer area the 
cost of an interim drainage easement needed to drain the SR-24 basin. In 
addition, the cost includes savings resulting from redubtion in size of the 

I 
downstream Ellsw011h Zone facilities , i.e. , Pecos and MeriJian North Channels 

Alternative 2 Channels: As in Alternative 1, the cost incl des the right-of-way 
necessary to construct the channel, maintenance road, Fd buffer area. No 
savings to the Ellsworth Zone are included because Alternative 2 was used as 
the baseline upstream conditions for sizing the Ellswotih Z~ne facilities . 

Alternative 3 Channels: This cost includes right-of-way to construct the 
Williams Field, Mountain, Erie, Galveston, and Ivanhoe c~~els, as well as the 
interceptor channels along the Meridian Road alignment. None of these 
facilities have maintenance roads or buffer areas. In addit~on, the cost includes 
savings resulting from reduction in size of the Ellsworth Zone elements. 

Alternatives 1, 2, and 3 Basins: Includes the land purchaf.e for the permanent 
basins and interim basins and that will be abandoned once f~e SR-24 Channel is 
constructed. At that time, the land can be sold to ADOT antl this cost recovered . 
However, for the purpose of this analysis no cost recovery t as considered. 

• Construction 

Alternative 1 Channels: Include excavation and grading, placement of cutoff 
riprap walls, three a11erial road culvert crossings, and a 1 ,500foot culvert under 
the future Meridian Road alignment near Williams Field 1 Road. The cost also 
includes one culvert crossing for the outfall of the SR-21 Interim Basin. Cost 
savings resulting from reduction in size of the Ellswo11h Z<Ime elements are also 
included. 

Alternative 2 Channels : Includes excavation and grading placement of cutoff 
riprap walls, three arterial road culve11 crossings, and a 1,500-foot culvert under 
the future Meridian Road alignment near Williams Field foad . No savings for 

I 
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the Ellsworth Zone are included because Alternative 2 was used as the baseline 
upstream conditions for sizing the Ellsworth Zone facilities . 

Alternative 3 Channels: Includes excavation and grading, compaction, and 
placement of riprap bank protection. It also includes multiple driveway culverts 
on the Erie, Galveston, and Ivanhoe Channels, three culverts along the 
Mountain Channel, and two on the Williams Field Channel. Cost savings 
resulting from reduction in size of the Ellsworth Zone elements are also 
included. The Alternative 3 improvements in the SR-24 Zone intercept runoff 
from the 1 0-year event which reduces the amount of flow that was assumed to 
enter the Ellsworth Zone. Also, the flows from this alternative enter the 
Ellsworth Zone system further downstream, reducing the upstream facility size 
requirements. In effect, Alternative 3 receives a credit for the reduction in cost 
that it will provide to the Ellswotth Zone. 

Alternative 1, 2, and 3 Basins: Includes excavation and grading of permanent 
and interim basins. Basins identified as interim may be afuandoned or reduced 
in size once the SR-24 is constructed and the area develops. 

• Utility Relocation 

Utility relocation costs include 1,850 feet, 3,000 fee , and 300 feet of 
distribution overhead electric for Alternatives 1, 2, and 3, r, spectively . 

• Landscaping 

Alternatives 1 and 2 Channels: Includes installing hydroseed and tall pot trees 
intended to replicate the same tree density found along ~atural washes in the 
study area. The Meridian Channel also includes land~caped setbacks and 
swales, whose costs include installation of tall pot trees arid a native flowering 
shrub seed mix. 

Alternative 3 Channels: The landscape costs for the illiams Field, Erie, 
Galveston, and Ivanhoe Channels include hydroseed for the channel bottom and 
tall pot trees with hydroseed for the landscape setback on l.illiams Field Road. 

Cost savings resulting from reduction in size of the Ellsworth Zone elements are 
also included. I 
Alternative 1 Basin: All retention basins are interim; therefore, no landscaping 
was included. 

Alternative 2 Basins: Landscape costs for the Galveston Basin include 
installing hydroseed and tall pot trees at densities comp~rable to the existing 
stock ponds near the basin site. The Pecos/Ellsworth and Williams 
Field/Ellsworth Basins are interim and may be abandone

1

d or reduced in size 
once the SR-24 is constructed and the area develops. For this reason, these 
basins will not be landscaped . 
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Alternative 3 Basins: Landscape costs for the Williams Field Basin include 
installing hydroseed and tall pot trees at densities comparable to the existing 
stock ponds near the basin site. The Pecos/EIIsw@rth and Williams 
Field/Ellsworth Basins are interim and may be abandoned or reduced in size 
once the SR-24 is constructed and the area develops. For this reason, these 
basins will not be landscaped. 

• Maintenance 

Alternative 1 Channels: Limited to the culvert crossings since the intent of the 
movable bed channel is to allow nature to reshape the channel. Maintenance 
reduction for the Ellsworth Zone elements was also considered. 

Alternative 2 Channel s : Similar to Alternative 1, maintenance cost for the 

Meridian Channel is limited to the culvert crossings. 

Alternative 3 Channels: Includes inspections, clean- up, and repairs required to 
maintain the integrity and capacity of the channels. Maintenance reduction for 
the Ellsworth Zone elements was also considered. I 
Alternative 1 Basins: Negligible maintenance requireti because they are 
interim basins with no landscaping. I 
Alternative 2 Basins: Includes normal maintenance such as sediment and 
debris removal, inspection and periodic repairs for the Galveston Basin, and 
minimal maintenance for the Pecos/Ellsworth and Williams Field/Ellsworth 
Interim Basins. 

Alternative 3 Basins: This cost includes normal mainten5 ce such as sediment 
and debris removal, inspection and periodic repairs of the Williams 
Field/Meridian basin and minimal cost for the Pecos/Ellsworth and Williams 
Field/Ellsworth Interim Basins. 

4.4.2 Acceptability 

d( 
,% ( Entellus· 

A summary of the acceptability ratings for SR-24 Zone alternatives is described 
in the following sections . 
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• Table AD 4.4.2 - SR-24 Zone - Acceptability 

Criteria Alternative 1 Alternative 2 Alternative 3 
Public Support No opinion No opinion • Supports the 

expressed expressed neighborhood 
channel network 

• May not be 
receptive of 
establishing 
regulatory 
floodplains on 
existing 
development. 

Stakeholder Support • Supported by • Supported by • Not supported 
ADOT and ADOT and by ADOTor 
ASLD ASLD ASLD 

Agency Support • Suppmted by • Supported by NIA 
Mesa and Pinal Mesa and Pinal 
County County 

Context Sensitivity • Movable bed • Movable bed • Mountain/Erie 
design for the design for the channels are not 
Meridian Meridian context -sensitive 

• Channel is Channel is 
compatible compatible 

• Interim basins • One interim 
not visually basin and the 
attractive Galveston Basin 

• Moderately are visually 
context -sensitive appropriate 

• Context 
sensitivity is 
high 

Biological Value • Movable bed • Movable bed • Limited 
channels would channels would opportunities to 
enhance enhance mcrease 
biological value biological value biological value 

• Galveston Basin • Interim basins 
has potential to would increase 
improve value biological value 

only temporarily 

• (j{ 
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Criteria Alternative 1 Alternative 2 Alternative 3 
Multiuse/Recreational • Movable bed • Movable bed • Limited multi-
opportunities channels have channels have use opportunity; 

opportunity for opportunity for lack of 
active & passive active & passive maintenance 
recreation recreation roads prevents 

• Galveston Basin dual use as trails 
provides passive • Williams 
open space Field/Mountain 

Basin provides 
passive open 
space 

Overall 
Moderate High Low 

Acceptability 

4.4.3 Implementation 

d{ 

A summary of the implementation ratings for each SR24 Zone alternative 1s 
shown on the table below. 

Table AD 4.4.3 - SR-24 Zone - Implementation 

Criteria Alternative 1 Alternative 2 Alternative 3 
Straightforward • Has the most 
construction individual 

structures; 
Straightforward Straightforward retrofits through 

neighborhood 
could post 
difficulties 

Funding partners • MCDOT, Pinal • MCDOT, Pinal • MCDOT 
County, ASLD County, ASLD 

Need for interim • Three interim • Two interim • Two interim 
facilities basins basins basins 

• A temporary • One interim 
easement is channel 
required for the 
SR-24 Basin 

Ability to phase 
Low Low High 

construction 
Overall 

Moderate Moderate Moderate 
Implementation 
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4.4.4 Effectiveness 

The effectiveness of each SR-24 alternative was evaluated and is summarized in the 
table below, followed by a discussion of the ratings. 

Table AD 4.4.4 - SR-24 Zone- Effectiveness 

Criteria Alternative 1 Alternative 2 Alternative 3 
Efficient/effective 
use of existing Yes Yes Yes 

facilities 
Approx. Benefit 

4 sq mi 4 sqmi 3 sq mi 
Area 

Level ofProtection 1 00-year regional 1 00-year regional 
1 0-year regional & 

local 
Overall 

High High Moderate 
Effectiveness 

4.4.5 Evaluation of SR-24 No Further Action Alternative 

Costs 

cit 
~ ( Entellus-

The cost associated with the No Fmther Action Alternative was assumed to be the 
value of land and improvements within the SR-24 Zone. Although it seems 
unlikely that the No Fwther Action Alternative would result in a complete loss of 
land and improvements, this approach was taken to provide a comparison between 
the proposed improvements and continuing into the future with only the existing 
infrastructure: Alternatives 1, 2, and 3 provide flood protection to land and 
improvements within the SR-24 Zone that has a total estimated value of $41 
million (per 2011 assessed values) . 

Acceptability 

There are well-documented drainage issues in this area and local agencies receive 
repeated complaints about flooding issues. MCDOT recently constructed a 
project to mitigate some of the flooding in the Mountain Road area but flooding 
issues persist and are likely to worsen as the area develops resulting in more 
complaints and dissatisfaction with the unresolved drainage conditions in this 
area. 

Effectiveness 

Retention requirements and other cunent regulations have been ineffective in 
controlling flows reaching this area. It is unlikely that it would be more 
successful going forward. There are no cunent floodplain delineations in this 
area and it is unclear how the runoff affects this area. Delineation of floodplains 
may be needed to more effectively apply current regulations and mitigate 
potential flooding conditions . 
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Implementation 

At the very minimum, floodplains will need to be delineated in order to identify 
the flood prone areas and utilize the floodplain regulations. The flooding in this 
area is generated from areas in three different jUiisdictions (Maricopa County, 
Pinal County, and City of Mesa). These agencies all have their own drainage 
regulations and there may be some inconsistent practices across jurisdictional 
boundaries. 

4.4.6 SR-24 Zone Alternatives Evaluation Summary 

Table AD 4.4.6a- SR-24 Zone- Evaluation Summary (Including Costs) 

Criteria Alternative 1 Alternative 2 Alternative 3 
Life Cycle Costs $26,293,000 $19,678,000 $34,506,000 
Acceptability Moderate High Low 
Implementation Moderate Moderate Moderate 
Effectiveness High High Moderate 

Ranking e e 
Table AD 4.4.6b - SR-24 Zone- Evaluation Summary (Excluding Costs) 

Criteria Alternative 1 Alternative 2 Alternative 3 
Accep_tabi lity Moderate High Low 
Implementation Moderate Moderate Moderate 
Effectiveness High High Moderate 

Ranking e e 

4.5 ELLSWORTH ZONE ALTERNATIVES EVALUATION 

4.5.1 Life-Cycle Cost 

cit 

Section 4.3.1 includes a description of assumptions made during the development of 
life-cycle costs . Details, quantities, and unit cost justifications are included in 
Appendix F. The costs estimated for each of the Ell swo11h Zone alternatives are 
summarized in the table below . 
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• Table AD 4.5.1 - Ellsworth Zone - Overall Life-Cycle Costs 
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Item Alternative 1 Alternative 2 Alternative 3 

Land $8,968,000 $9,487,000 $8,280,000 
Acquisition 
Construction $17,028,000 $17,137,000 $18,799,000 
Utilities $1,334,000 $940,000 $1 ,572,000 
Landscaping $549,000 $553,000 $553,000 
Maintenance $2,075,000 $2,122,000 $2,122,000 
Contingency $5,991 ,000 $6,048,000 $6,266,000 

Total $35,945,000 $36,287,000 $37,592,000 

• Land Acquisition 

• 

• 

Alternative L 2, and 3 Channels and Basins: Includes right-of-way needed to 
construct the channels and basins. An additional 10% contingency was added to 
the Pecos Channel because the alignment does not follow property lines. 
Additional costs may be incurred to buy parcel remnants. 

Construction 

All Alternatives: Includes costs for design, inspection, excavation, grading, 
rip rap cutoff walls, drop structures, and culvert crossings . 

Alternatives 1 and 2: Some costs for cultural resources survey and mitigation 
were included for the Pecos Channel since it is likely that cultural sites will be 
encountered in the area. 

Utility Relocation 

All Alternatives: A distribution overhead electric line along Meridian Road 
would need to be relocated for most of the proposed Meridian Channel. An 
irrigation line on Meridian Road South of Germann would also need to be 
relocated . Meridian Channel crosses a water distribution line at Pecos Road . 
The water line would need to be lowered under the channel. 

Alternative 1: Includes water and gas line relocation where Pecos Channel 
crosses Pecos Road. 

Alternative 2: Includes water and gas line relocation where Pecos Channel 
crosses Pecos Road and Mountain Road. 

• Landscaping 

All Alternatives: Channels include hydroseed and tall pot trees intended to 
replicate tree densities found along natural washes in the study. Riprap sections 
include hydroseed and tall pot trees for low-flow water harvesting swales and 
landscape overbanks. Detention basins include hydroseed and tall pot trees at 
densities comparable to the existing stock ponds near the basin site . 
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• Maintenance 

All Altematives: The channels are intended to allow natural processes of 
erosion, deposition, vegetation, and others to reshape the wash. Therefore, the 
cost of maintenance was assumed to be minimal and limited to crossings, 
maintenance roads, and inspections. Basin maintenance includes 
sediment/debris removal, inlet and outlet structures, inspection, and 
maintenance. It does not include maintenance of other non-flood related multi­
use faci lities or amenities. 

4.5.2 Acceptability 

tJt 

A summary of the acceptability ratings for the Ellsworth Zone altematives IS 

summarized in the table below. 

Table AD 4.5.2 - Ellsworth Zone - Acceptability 

Criteria Alternative 1 Alternative 2 Alternative 3 
Public • Supports the Pecos • Supports the Pecos • Suppo1is the Pecos 

Support Channel to all eviate Channel to alleviate Channel to alleviate 
significant flooding significant flooding significant flood ing 
problems prob lems prob lems 

Stakeholder • Meridian channel • Meridian channel wou ld • Meridian channel would 
Support would benefit Pinal benefit Pinal County benefit P ina l County 

County • Pecos/Meridian Basin is • Pecos/Meridian Basin is 

• Pecos/Meridian Basin is supported by the parcel supported by the parcel 
supported by the parcel owner owner 
owner • Pecos Channel • Pecos Channel 

• Pecos Channel a lignment is strongly alignment is strongly 
align ment is supported opposed by adj acent opposed by ASLD and 
by landowners and landowners adjacent landowners 
ASLD • 

Agency • Supported by Mesa • Mesa does not support • Mesa does not suppOii 
Support • The Pecos Channe l the Pecos Channel the Pecos Channe l 

water-harvesting feature ali gnment a lignment 
reduces maintenance 
which Mesa supports 

Context • Meridian Channel and • Meridian Channe l and • Meridian Channe l and 
Sensiti vity Pecos/Merid ian Basin Pecos/Meridian Basin Pecos/Meridi an Basin 

are compatib le are compatib le are compatib le 

• Pecos Channel is • Pecos Channel is • Pecos C hannel is 
moderately context- moderately context- moderately context-
sensitive sens iti ve sensiti ve 
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Criteria Alternative 1 Alternative 2 Alternative 3 
Biological • Movabl e bed channels • Movabl e bed channels • Movabl e bed channels 

Value wo uld enhance would enhance wo uld enhance 
bi ological value biological value bi ological va lue 

• Pecos Channel • Basin wo uld maintain • Basin wo ul d mai ntain 
alignment is relatively value value 
less conducive to 
enhancing biological 
value 

• Basin would maintain 
value 

Multiuse/ • Movable bed channel s • Movabl e bed channels • Movable bed channels 
Recreational wo uld allow equestrian wo ul d allow equestri an wo uld a llow equestrian 
Opportunities passive recreati on passive recreation pass ive recreation 

• Basin has multi-use • Basin has mu lti-use • Basin has mu lti-use 
potential, incl uding an potential, including an potential, includi ng an 
equestrian trailhead equestrian trai !head equestrian trai lhead 

• Pecos Channel • Pecos Channel 
alignment encourages alignment encourages 
trail use trail use 

Overall 
High Low Low 

Acceptability 

4.5.3 Implementation 

A summary of the implementation ratings for the Ell sworth Zone alternatives is 
shown on the table below. 

Table AD 4.5.3 - Ellsworth Zone - Implementation 

Criteria Alternative 1 Alternative 2 Alternative 3 
Improvements to the 

Ease of 
Ellsworth Channel and 

construction 
Straightforward Straightforward culvert under Ellsw011h 

Road may pose 
difficulties 

• Meridian Channel: • Meridian Channel: • Meridian Channel: 
Mesa, Queen Creek, Mesa, Queen Creek, Mesa, Queen Creek, 
Pinal County, Pinal County, Pinal County, MCDOT 
MCDOT MCDOT • Pecos/Meridian Basin 

Funding partners • Pecos/Meridian • Pecos/Meridian Basin & Pecos Channel: 
Basin & Pecos & Pecos Channel: Mesa, industrial 
Channel: Mesa, Mesa, industrial landowners, developers 
industrial landowners, 
landowners, developers 
developers 

Need for interim 
None None None 

fac ilities 

tJt 
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Criteria Alternative 1 Alternative 2 Alternative 3 
Moderate: Basin could Moderate: Basin could Moderate: Basin could be 
be constructed before be constructed before constructed before the 
the channels. Existing the channels. Existing channels. Existing 

Potential for facilities could bring facilities could bring the facilities could bring the 
phased the flows into the basin flows into the basin and flows into the basin and 
construction and use it as an interim use it as an interim use it as an interim 

outfall, but could not be outfall, but could not be outfall, but it could not be 
fully used until the fully used until the fully used until the 
channels are built. channels are built. channels are built. 

Overall 
Implementation 

Moderate Moderate Moderate 

4.5.4 Effectiveness 

The effectiveness of each Ellsworth Zone alternative was evaluated and summarized in 
the table below. 

Table AD 4.5.4 -Ellsworth Zone- Effectiveness 

Criteria Alternative 1 Alternative 2 
The existing The existing 
channel along channel along 
the old GM the old GM 

Efficient/effective 
Desett Proving Desert Proving 

use of existing 
Grounds could Grounds could 

facilities 
be improved, be improved, 
and it may be and it may be 
possible to use possible to use 
the existing the existing 
right-of-way. right-of-way. 

Approximate 
4.5 sq mi 4.5 sq mi 

Benefit Area 
Level of Protection 100-year 100-year 
Overall 

High High 
Effectiveness 

4.5.5 Evaluation of Ellsworth No Further Action Alternative 

Cost 

Alternative 3 
Limited use of the 
existing channel 
along the old GM 
Proving Ground. 
Some existing 
facilities built 
privately will be 
abandoned or used 
for local drainage 
only. 

4.5 sq mi 

100-year 

Moderate 

The cost associated with the No Further Action Alternative was assumed to be the 
value of land and improvements within the Ellsworth Zone. Although it seems 
unlikely that the No Fmther Action alternative wou ld result in a complete loss of 
land and improvements, this approach was taken to provide a comparison between 
Alternatives 1, 2, and 3 to the No Fmther Action Alternative: Alternatives I, 2, 
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and 3 provide flood protection to land and improvements within the Ellsworth 
Zone that has a total estimated value of $64 million (per 2011 assessed values) . 

Acceptability 

There are well-documented drainage issues along Pecos Road and access to the 
industrial development is interrupted during even minor stonn events. There is 
also documented flooding along some of the north side streets . The flooding in 
this area also overtaxes the Ellsworth Channel resulting in a decreased level of 
protection provided by this facility. The City of Mesa is aware they need to 
resolve the drainage issues in the area in order to attract industrial and commercial 
development. 

Effectiveness 

The City of Mesa is requiring new development to elevate structures in this area 
above the 1 00-year flow using conservative flood elevation (worst case scenario). 
It is likely that recently constructed and future buildings would not be affected by 
flooding. However, flooding of at-grade facilities and access issues (due to 
roadway flooding) will continue and worsen as more land is developed. 

The City of Mesa recently adopted new retention requirements that reduced the 
volume of storage required for new development (NOAA 14). This will reduce 
the effectiveness of their regulations in controlling runoff in this area. 

Implementation 

The jurisdictions within this area already have drainage regulations that they are 
enforcing. The success of the No Further Action Altemati ve will depend on how 
well jurisdictions enforce their regulations and how well those regulations address 
their flooding issues. 

4.5.6 Ellsworth Alternatives Evaluation Summary 

Table AD 4.5.6a - Ellsworth Zone -Evaluation Summary (Including Costs) 

Criteria Alternative 1 Alternative 2 Alternative 3 
Life Cycle Costs $35,945,000 $36,287,000 $3 7,592,000 
Acceptability High Low Low 
Implementation Moderate Moderate Moderate 
Effectiveness High High Moderate 
Ranking e e 
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• Table AD 4.5.6b- Ellsworth Zone - Evaluation Summary (Excluding Costs) 

Criteria Alternative 1 Alternative 2 Alternative 3 
Acceptability High Low Low 
Implementation Moderate Moderate Moder ate 
Effectiveness High High Moderate 
Ranking e e 

4.6 RITTENHOUSE ZONE ALTERNATIVES EVALUATION 

The alternatives were evaluated p er the criteria identified in Section 1.4. 

4.6. 1 Life-Cycle Cost 

Section 4.3.1 included a desc1iption of assumptions made during the development of 
life-cycle costs. Details, quantities, and unit cost justifications are included Ill 

Appendix I. The costs estimated for each of the Rittenhouse Zone alternatives are 
summarized on the table below with an explanation following. 

Table AD 4.6.1 -Rittenhouse Zone - Life Cycle Cost Summary 

• Item Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Land $6,326,000 $5,01 9,000 $6,504,000 $6,587,000 $2,054,000 
Acquisition 
Construction $20,500,000 $18,334,000 $16,521 ,000 $13,248,000 $3,010,000 
Uti lities $2,902,000 $554,000 $1,649,000 $708,000 $1,132,000 
Landscaping $569,000 $764,000 $467,000 $3,067,000 $887,000 
Maintenance $2,992,000 $2,792,000 $3,345 ,000 $56,766,000 $983,000 
Contingency $6,626,000 $5,493,000 $5,665 ,000 $16,075 ,000 $1,61 3,000 
Total $39,947,000 $32,956,000 $34,183,000 $96,451,000 $9,679,000 

• Land Acquisition 

Alternative 1 and 3 Channels: Costs include right-of-way needed to construct 
the Germann, Queen Creek, and interceptor channels. Cost was also included to 
purchase the right-of-way for a maintenance road and a small buffer area along 
some channels. Additional cost was included for the Meridian South Extension 
and Meridian South upsizing between Queen Creek Road and Germann Road. 

Alternative 2 Channels: Same as for Alternatives 1 and 3, except for segments 
of the channel system within the SRP easement where it was assumed that the 
land cost was only 50% ofthe market value. 

Alternatives 1, 2, 3, and 4 Basins: Cost includes the right-of-way needed to 

• construct the basins . 
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Alternative 5 Basin: The Town of Queen Creek already owns the basin site. 
However the cost of the land was included in the cost estimates . 

Construction 

Channels for all Alternatives: Includes costs for excavation and grading, and 
placement of riprap liner and cutoff walls and numerous culvert crossings of 
arterial and private roads, Additional costs include: 

Alternative 1 Channels: Five drop structures for the Germann Channel and four 
siphon irrigation crossings of the German Channel west of Hawes Road. 

Alternative 2 Channels: Six drop-structures for the Ryan Channel. 

Alternative 3 Channels: Four drop structures for the Queen Creek Channel and 
four siphon irrigation crossings of the German Channel west of Hawes Road. 

It is noted that the existing Ellsworth Mini-Farms development along Germann 
Road, as well the potential to widen Germann Road in the future, limits 
available right-of way to construct a channel. Therefore, a buried box culve11 
may be needed in this area. The construction cost represents an open channel; 
the higher cost for buried box culvert was not estimated. 

Basins for all Alternatives: Includes the cost of excavation, grading, and 
construction of the inlet and outlet structures for the basins. 

• Utility Relocation 

Alternative 1 -Channels: This alternative requires extensive relocation of an 8-
inch waterline, 4-inch gas main, and irrigation facilities along Ge1mann Road. 
Upsizing and extending the Ellsworth Zone Meridian South Channel would 
require additional irrigation faci lity relocation and 4-inch gas main relocation. 

Alternative 2 - Channels: This alternative requires only minor utility relocations 
for the Ryan and Queen Creek Channels. These relocations include water, gas, 
and irrigation lines. 

Alternative 3 - Channels: This alternative requires extensive relocation of 
water, irrigation, and gas lines along Germann Road. Some minor relocations 
are also required for the Queen Creek Channel. 

Basins for all Alternatives: It was assumed that no utility relocations would be 
needed to construct the Rittenhouse Zone Basins. 

• Landscaping 

Landscaping cost includes landscaping the channel and buffer for the Meridian 
Channel. Riprap channels with earthen bottoms will be hydroseeded, and 
landscape setbacks will include tall pot trees and hydroseed. 

Except as noted below, all basins will be landscaped with tall pots and 
hydroseed at similar densities as described in the other zones . This is intended 
to reflect tree and plant levels found in the study area that are not supported by 
supplemental irrigation . 
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Alternative 5 Basin: The flood control portion of the Sports Complex basin will 
include basic landscape to prevent excessive erosion. Equipment and spm1s 
field surfacing or additional park vegetation and amenities will not be installed 
as part of a flood control project. 

Maintenance 

For all five alternatives, the intent of the Meridian Channel is to allow the 
natural processes of erosion, deposition, and vegetation to reshape the wash. 
Therefore, for all alternatives, the cost of maintaining the Meridian channel was 
assumed to be minimal and limited to crossings, maintenance road, and 
inspection. 

Alternative Nos. I, 2, and 3. For all the channels, except the meridian channel, it 
was assumed that they will require periodic sediment and debris removal, 
vegetation control, inspection, bank repair, and other activities to keep the 
channel functioning as designed for the 50-year project life. 

Alternative 4: Includes the cost of maintaining a grass lined channel on portions 
of the Ryan channel including watering, mowing, irrigation system repair, 
fertilizing, and pesticide application and other maintenance activities required to 
maintain the channel. It also includes the costs of periodic sediment and debris 
removal , vegetation control , inspection, bank repair, and other activities to keep 
the channels functioning as designed. 

Alternative 5: This alternative only includes maintenance for the outfall 
channel and the Meridian Channel. 

Basins: The cost reflects periodic sediment and debris removal , vegetation 
control, inspection, bank repair, and other activities to keep them functional. 
The cost of maintaining sports fields and equipment in the Alternative 5 basin 
was not included. 

4.6.2 Acceptability 

(j{ 

A summary of the acceptability ratings for the five Rittenhouse Zone alternatives is 
summarized in the table below . 
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• Table AD 4.6.2 - Rittenhouse Zone - Acceptability 

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Public • Improvements • Ryan Channel • Improvements • Ryan Channel • Not evaluated 
Suppot1 a long Germann provides buffer along Germann provides buffer 

Rd are st rongly to E ll sworth Rd are strongly to E ll swot1h 
opposed by Mini -Farms, but opposed by Mini-Farms, but 
Ellsworth Mini- would not E ll swot1h Mini- would not 
Farms maintain desired Farms maintain desi red 

• Germann Basin rural character rural character 

provides buffer 
to Ellsworth 
Mini-Farms, but 
wo uld not 
maintain desired 
rural character 

Stakeholder • Suppot1ed by • Strongly • Supported by • Not supported • Strongly 
Suppot1 stakeho lders opposed by stakeholders by stakeholders supported by 

stakeholders stakeholders 

Agency • Strongly • Opposed by • Not suppot1ed • Not suppot1ed • Strongly 
Support opposed by Queen Creek by Queen Creek by Queen Creek supported by 

Queen Creek due to space • Could conflict Queen Creek 

• Poor image of constraints along with planned 
the town from portions of the Germann Road 
the not1h Ryan Channe l improvements. 

• entrance. Cou ld 
conflict with 
planned 
Germann Road 
improvements. 

Context • Meridian Road • Meridian Road • Meridian Road • Meridian Road • Meridian Road 
Sensitivity Channel is Channel is Channel is Channel is Channel is 

compat ibl e compatible compatible compatible compatib le 

• A portion of the • A portion of the • A large pot1ion • A pot1ion of the • Queen Creek 
Queen Creek Ryan Road of the Queen Ryan Road Channel is not 
Channel is not Channel is not Creek Channel Channel is not compatible 
compatible compatib le, but is not compatible, but because of 

• Germann Road is partially compatible is partially limited right-of-

Channel is not mitigated by • Germann Road mitigated by way 

compatible, but landscape Channel is not landscape 

is pat1iall y buffers. compatible, but buffers. 

mitigated by is partially 
landsca pe mitigated by 
buffers landscape 

buffers 

• ci{ 
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• Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Biological • Riprap channels • Riprap channe ls • Riprap channe ls • Riprap channels • N/A 
Value decrease value decrease value decrease value decrease value 

• Basins increase • Ryan Road • Basins increase • Ryan Road 
value and Channel utility va lue and Channel utility 
preserve open co-location preserves open co-location 
space diminishes space diminishes 

biological • Basins increase biological 
habitat va lue and habitat 

• Basins increase preserve open • Basins increase 
value and space value and 
preserve open preserve open 
space space 

Multiuse • Basin has high • Mu lti-use va lue • Channels/ • Multi-use value • Basin in future 
/Recreationa l multi-use of the Ryan maintenance of the Ryan park has highest 
Opportunities potential Channel could roads could be Channel co uld multi-use val ue 

• Channels be enhanced due used as walking be enhanced due • Trails cou ld be 
/maintenance to co-location of trails to co-location of incorporated 
roads could be power line • Basin cou ld be power line along the Queen 
used as walking con·idor used to view corridor Creek and 
trails • Channels/ limited wi ldl ife • Channels/ Meridian 

maintenance maintenance channels 
roads cou ld be roads could be 
used as walking used as walking 
trails trails 

• Overall Lowest Low Low Moderate Highest Acceptabil ity 

• df. 
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4.6.3 Implementation 

A summary of the implementation ratings for the Rittenhouse Zone alternatives IS 

shown on the table below. 

Table AD 4.6.3 - Rittenhouse Zone - Implementation 

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Ease of Stra ightforward 
construction but utiliti es 

Strai ghtforward Straightforward Stra ightforward Stra ightforward 
re locati on may be 

chall eng ing 
Funding • Germ ann Channe l: • Queen Creek is • Germann Channel : • Queen Creek is • Meridian Channel: 
partners Queen Creek, Mesa primat-y fundin g Queen Creek, Mesa primary funding Developer built 

• Meridi an Channel: pa11ner • M eridian Channe l: partner • Interceptor 
Queen C reek, Pinal • Merid ian Channel: Queen Creek, P inal • Meridi an Channel: channels: 
County Queen Creek, Pinal County Queen Creek, Pinal deve lopers 

• Interceptor County • Queen Creek County • Detention basin: 
channels: • SRP may share Channel & Basin : • SRP may s hare Queen Creek 
developers right-of- way costs Queen Creek right-of-way costs • Queen Creek 

• Germann/Ell sworth for Ryan Cha nnel • Interceptor fo r Ryan Channel Channel: Queen 
Basi n: Queen channels: Creek 
Creek developers 

Need fo r 
interim N one N one None None None 
faciliti es 
Potenti al for Limited : Dual-channe l scenario Limited : most of the High: Queen Creek 
phased 

N one 
in frastruc ture is one offers some improvements are for may construct 

constru cti on main channe l oppo11unity for one main channel detenti on basin early 
phasing 

Overall 
Implemen- Moderate Low Moderate Low High 
tation 

tJ{ 
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4.6.4 Effectiveness 

The effectiveness of each Rittenhouse altemative was evaluated and summarized in the 
table below. 

Table AD 4.6.4- Rittenhouse Zone- Effectiveness 

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Effi cient I effecti ve 
use of ex isti ng Yes No N o No Yes 
fac ili ties 
Approximate 

6 !.4 sq mi 6 !.4 sq mi 6 !.4 sq mi 6 !.4 sq mi 6 !.4 sq mi 
Benefit Area 

Ryan Road Along Ryan 
Channel west Road west of 

Level ofProtection 100-year 100-year 100-year of E II swo1ih Crismon Road : 
Road: Less less than I 00-

than I 00-year year 

Overall 
High High High Moderate High 

Effectiveness 

4.6 .5 Evaluation of Rittenhouse No Further Action Alternative 

Costs 

(j{ 

The cost associated with the No Further Action Altemative was assumed to be the full 
cash value of property within the Rittenhouse Zone per 2011 assessed values. It is 
recognized that the cost of the No Fwther Action altemative would exclude land 
values; additionally, it is unlikely that improvements would suffer a complete loss. 
However, thi s approach was taken to provide a basic, relative cost comparison to aid in 
selecting a recommended altemative. As such, Altematives 1 through 5 provide flood 
protection to land and improvements within the Rittenhouse Zone that has a total 
estimated value of $11 3 million. 

Acceptability 

Future conditions hydrologic modeling shows that flooding will increase significantly 
as the agricultural fields change to urban development. Flooding in the futm e will be a 
big issue in this area. Also, cunent regulations only require developers to pass the 
existing 1 00-year fl ow through their development. Since future flows will increase 
upstream, developers would be forced to accommodate these increased flows on-site 
since there are no downstream fac ilities to handle the increased flow. Property owners 
and developers are unlikely to accept this additional burden. 

The outfa ll for this area is the Rittenhouse Channel owned by the District. The future 
fl ows that would reach the Rittenhouse Channel will ove1tax it, reducing the level of 
protection provided . 
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Effectiveness 

Agricultural fields typically allow very little runoff even during large storm events. As 
these agricultural fields are developed, more runoff could be expected and cunent 
regulations to retain the NOAA 14 runoff may not mitigate the increases. 

Implementation 

The Town of Queen Creek follows the Maricopa County drainage regulations, which 
requires the retention of the NOAA 14 1 00-year 2-hour rainfall on-site. 

4.6.6 Rittenhouse Zone Alternatives Evaluation Summary 

Table AD 4.6.6a- Rittenhouse Zone- Evaluation Summary (Including Costs) 

Criteria I Alternative 1 Alternative 2 Alternative 3 Alternative 4 I Alternative 5 I 
Life Cycle 

$39,947,000 $32,956,000 $34,183,000 $96,451 ,000 $9,679,000 
Costs 
Acceptability Lowest Low Low Moderate Highest 
Implementation Moderate Low Moderate Low High 
Effectiveness High High High Moderate High 

Ranking e e e 

Table AD 4.6.6b -Rittenhouse Zone- Evaluation Summary (Excluding Costs) 

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 
Acceptability Lowest Low Low Moderate Highest 
Implementation Moderate Low Moderate Low High 
Effectiveness High High High Moderate High 

Ranking e e e 
4.7 RITTENHOUSE ZONE RECOMMENDED ALTERNATIVE 

Based on the rankings according to the established criteria, Alternative 5 was selected to 
move forward as the recommended. Alternative 5 will be studied in more detail and adjusted 
as necessary. Results of the analysis will be included in Volume RA - Recommended 
Alternative . 

(j{ 
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• APPENDIX A. STAKEHOLDER COORDINATION 

A.l Public Stakeholder Meeting Minutes 

A.2 Private Stakeholder Meeting Minutes 
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• A.1 Public Sector Stakeholder Meeting Summaries 

Agency/Uti I ity Meeting Date 

Group Stakeholder Meeting 4/23 /2012 

City of Mesa 6/27/2012 

Group Stakeholder Meeting 6/28/2012 

Salt River Project 8/8/2012 

Arizona State Land Department 8/16/2012 

Gateway Airport 9/5/2012 

Town of Queen Creek 9/10/2012 

Arizona Department of Transportation I Town 12/10/2012 
of Queen Creek 

Town of Queen Creek 4/11 /2013 

Salt River Project 5/29/2013 

• Town of Queen Creek 6/11 /2013 

Town of Queen Creek 1011 /2013 

Town of Queen Creek 10/23/2013 

Town of Queen Creek 11119/2013 
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Project: 
Job No.: 

MEETING SUMMARY 

East Mesa ADMP Update 

FCD 2011 C017 

Public Sector Stakeholder Involvement 
Subject: Kick-OffMeeting 

Date: 
Time: 

En gi neeri ng, Inc. 

April 23 , 2012 

9:00a.m. 

Place: FCDMC 

The following is a summary of discussion at the public sector stakeholder involvement 
kick-off meeting for the East Mesa Area Drainage Master Plan (ADMP) Update. The 
purpose of the meeting was to introduce the project to representatives of agencies that 
have activities in or regulatory responsibility for the study area and solicit input on storm 
drainage management solutions. The meeting agenda and list of attendees are attached_ 

INTRODUCTIONS & PROJECT BACKGROUND 

After attendee introductions, Jen Pokorski, project manager for the Flood Control District 
of Maricopa County (District) presented an overview of the project background, history, 
and goals. The original East Mesa ADMP was completed in 1998, and a significant 
portion of the recommended facilities have since been implemented. An update was 
initiated due to subsequent extensive development, the obligation to reserve capacity in 
the Powerline Floodway for upstream dam functions , and District jurisdictional decisions 
to locate all facilities within Maricopa County. Additionally, changes in watershed 
drainage patterns have exacerbated flooding in some areas. 

PROJECT SCHEDULE & MILESTONES 

The District recently prepared an update to the hydrologic modeling to account for 
changes to the watershed. Major milestones for the project include development and 
evaluation of alternatives (spring and summer 2012, respectively), selection of a 
recommended alternative (August 2012), and project completion in February 2013. 

CURRENT/FUTURE REGIONAL ACTIVITIES, OPPORTUNITIES, & CONSTRAINTS 

The study area is divided into four regions. Approximate boundaries are as follows: 

• Zone 1: Northern boundary to the Powerline Flood way 
• Zone 2: Powerline Floodway to Germann Road 
• Zone 3: Phoenix-Mesa Gateway Airpmi 
• Zone 4: Gennann Road to southern boundary 

Activities, opportunities, and constraints were discussed as follows by region. 
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East Mesa ADMP Update 
Public Sector Stakeholder Kick-Off Meeting Summary April 23, 2012 

Zone 1 Activities 

SR 24. ADOT reported that the first mile of the SR 24 (Gateway Freeway) is now under 
construction. The first segment extends southeast from SR 202 to Ellsworth Road. The 
freeway drainage system includes an interceptor/conveyance channel on the north side of 
the freeway with detention basins at Ellsworth and SR 202. The outfall is to the existing 
Loop 202 drainage system. This phase of the new freeway will be constructed within 18 
months. 

MCDOT Bridges. MCDOT has a combination of a bridge and a box culvert at Meridian 
Road at the Powerline Floodway. The bridge spans the floodway, while the culvert passes 
surface drainage north of the flood way under the road. 

ASLD. Arizona State Land Department (ASLD) does not have a specific land 
development plan for the Pinal County portion of the upstream watershed. However, the 
area has high potential for future development. An email request for ASLD 's most recent 
planning information should be sent to Manny Patel. 

Zone 2 Activities 

SR 24. Pre-design (15%) of the next phase, from Ellsworth Road to Ironwood Road) is 
complete Construction is expected to begin after 2020; the timeline will be updated in 
July 2012. The design phase typically begins one to two years prior to construction . 

Three alternative alignments of the Pinal County portion of the freeway have been 
identified, but a recommended alignment has not been selected yet. ADOT noted that it is 
important to avoid showing an alignment east of Ironwood on any exhibits since the final 
alignment has not been selected. Javier Gurrola, ADOT, may be contacted for additional 
information on that segment. Additionally, he may have information on the North/South 
Corridor Study from Coolidge/Eloy to Apache Junction. 

Generally, ADOT freeways are designed to allow the 50-year storm to pass. However, if 
the freeway intercepts offsite drainage from a large area, the 1 00-year storm may be used 
in the design criteria. J2 Design is a drainage subconsultant on the freeway design team 
and will provide the drainage design criteria. 

ADOT may be amenable to a future Intergovernmental Agreement (IGA) to coordinate 
drainage needs along the Gateway Freeway. If the East Mesa ADMP Update identifies a 
mutual benefit to combining drainage solutions along the freeway corridor, the effort 
should be coordinated with Ron McCulley (ADOT), AECOM (ADOT managing 
consultant), and Arizona State Land Department (ASLD). ASLD is also interested in the 
potential for drainage partnerships in developing regional solutions. 

Meridian Road Corridor. ADOT has recently initiated a Planning Assistance for Rural 
Areas (PARA) study for Meridian Road with Pinal County and Apache Junction. Charla 
Glendening is the ADOT contact and Mike Sabatini, Michael Baker, Jr. , is the consultant 
project manager. The extents of the study were not identified. 
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East Mesa ADMP Update 
Public Sector Stakeholder Kick-Off Meeting Summary April 23, 2012 

MCDOT has also initiated a study for Meridian Road. TY Lin is the consultant project 
manager. The limits of the study were not identified. 

Pinal County noted the lack of development activity within its portion of the watershed 
and lack of transportation planning funds. The absence of development and shortage of 
funds dictate that transportation or drainage partnering opportunities along Meridian 
Road is a low priority for Pinal County. 

Central Arizona Project. The CAP has recently constructed a 60-inch diameter turnout 
south of the Powerline Floodway. No drainage issues were identified along the CAP 
Canal within the project study area. Recharge basins are planned adjacent to the canal ; 
however, they will be located south of the study area. 

Mountain Road Corridor. MCDOT recently initiated roadway and drainage 
improvements along Mountain, Erie, and Galveston roads. The area was previously 
evaluated for improvements in response to neighborhood flooding complaints after Earie 
Street was paved. However, the improvements recommended in the evaluation had not 
been constructed. Leon Adair is the MCDOT project manager, and Raj Shah, Ritoch­
Powell & Associates, is the consultant project manager. The current project design 
includes elevating Mountain Road and installing a culvert north of Williams Field Road. 
In addition, the existing channel along Erie Street from Meridian Road alignment to 
Mountain Road will be improved along with driveway crossings. The design is expected 
to be complete by the end of June 2012. Construction will begin in late July 2012. 

Signal Butte Road Corridor Improvements Study. MCDOT conducted this study 
recently; EPS was the prime consultant and JE Fuller was a subconsultant. The MCDOT 
project manager was Denise Lacey was MCDOT. The limits of the corridor study were 
not identified. 

Ironwood Road. It was noted that past improvements to Ironwood Road within the study 
area raised the road elevations. ASLD indicated that a hydrologic study was conducted 
and accounted for the corresponding impedance to natural drainage patterns. 

Levees and Diversions. Several levees and diversions were noted on ASLD land in the 
southeastern portion of Zone 2, as well as the eastern portion of Zone 4. The structures 
may not have been engineered and may not be legal. The structures have a significant 
impact on drainage patterns. The lack of design and maintenance raise the probability of 
failure, so it is important to understand the impact on downstream drainage behavior for 
in-place conditions as well as if the berms were to fail. ASLD suggested that the project 
team send an email request for more information on the history and status of the 
structures. The District had determined that the levees and diversions in the eastern 
portion of the study area within Pinal County do not have a significant impact on the 
regional drainage analysis performed in advance of this project. 
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Public Sector Stakeholder Kick-Off Meeting Summary April 23, 2012 

Zone 3 Activities 

Zone 3 is the Phoenix-Mesa Gateway Airport, and since the airport has its own drainage 
plan, no additional regional facilities are needed. Therefore, Zone 3 activities and 
drainage issues are excluded from the project planning area and were not discussed. 

Zone 4 Activities 

Germann Road Corridor Study. Wilson & Company is currently conducting a study 
along Germann Road from Powerline Road to Meridian Road under ADOT's PARA 
program. A roadway centerline has been identified for a six-lane arterial roadway, and 
alternatives will be developed by the end of May 2012. The project will be completed in 
August 2012. 

Flooding issues were identified in the vicinity of Ell sworth and Germann Roads. 

Pinal County. The portion of Zone 4 within Pinal County has experienced some large-lot 
development. A channel was constructed as part of a subdivision that empties onto vacant 
land. 

Queen Creek. The Town of Queen Creek was asked about opportunities to co-locate 
detention basins with future parks. Chris Dovel said that a municipal park is planned on 
town-owned land along Queen Creek Road east of Signal Butte Road, designated as East 
Park in the Town's Five Parks Master Plan. The Town has been approached to shift the 
park site to a parcel north and east of the Barney Family Sports Complex at Queen Creek 
and Merrill Roads. If this occurs, the town parcel would change ownership and land use 
as part of a land trade. The Town might be willing to discuss potential partnerships for 
co-locating retention with the park; other Town staff would provide additional input on 
this possibility. 

Depending on the locations, trails may also be possible along drainage channels. Queen 
Creek has a trails master plan showing trails along arterial roads, washes, and other 
locations. However, funding for trail construction wi thin the study area is not currently 
identified in the Five-Year Capital Improvement Projects budget. The trails master plan is 
intended as a guide for development. 

FUTURE MEETINGS 

Additional stakeholder meetings will be held to present and discuss proposed alternatives 
in early June 2012 and to present a draft recommended alternative in August 2012. 

OTHER 

Because of land value, ASLD prefers to avoid locating detention basins on arterial 
comers where commercial interest would be high. 
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ACTION ITEMS 

The following action items were assigned: 

Action Item Responsible Party 

Send an email request to Manny Patel for ASLD's most En tell us 
recent planning information. 

Send an email request to Manny Patel for information on the Entellus 
history and status of existing levee/diversion structures in the 
southeast portion of the study area, primarily along Meridian 
Road (Zone 4). 

Collect infonnation from TY Lin/MCDOT on the corridor En tell us 
study for Meridian Road. 

Provide drainage design criteria for SR24 between Loop 202 12 
and Ironwood Road . 

The preceding summary was prepared by Laurie Miller. Attendees were asked to report 
any discrepancies and/or omissions within one week of the May 41

h distribution date. 

c: Attendees 
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Project: East Mesa ADMP Update 

Job No.: FCD 2011C017 

Subject: Coordination Meeting 

Attendee 
Jen Pokorski 
Stephen Ganstrom 
Heman Aristizabal 
Laurie Miller 

Affiliation 
FCDMC 
City of Mesa 
En tell us 
L TM Engineering 

MEETING SUMMARY 

Date: June 27, 2012 
Time: 2:30p.m. 

Place: City of Mesa 

E-mail 
jmp@mail.maricopa.gov 
stephen.ganstrom@mesaaz.gov 
aheman@entellus.com 
miller@LTMengineering.com 

The following is a summary of a meeting to discuss preliminary alternatives for the Mesa Area 
Drainage Master Plan (ADMP) Update. 

SR-24 Zone 

Alternative 3 was discussed, which includes a 1 0-year level of protection for the Mountain Road 
area, coupled with floodplain delineations. The City noted that the use of floodplain delineations 
should be maximized for areas that are not part of a master planned community so that residents 
have information on their potential flood risk. 

Ellsworth Zone 

The City is concerned with deficiencies in the extension of Ellsworth Channel at its south end. If a 
regional facility is needed to handle runoff, the channel should be extended to the south. 

Alternatives 2 and 3 include alignments of a channel along Pecos Road that are offset from the 
road. These "off-road" configurations lend themselves to shared-use recreational facilities such as 
trails . 

The preceding summary was prepared by Laurie Miller . 
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Project: 
Job No.: 

MEETING SUMMARY 

East Mesa ADMP Update 

FCD 2011C017 

Public Sector Stakeholder Involvement 
Subject: Meeting #2 

Date: 
Time: 

• 
Eng i neeri ng, I nc. 

June 28, 2012 
9:00a.m. 

Place: FCDMC 

The following is a smmnary of discussion at the public sector stakeholder involvement 
meeting to present draft alternatives for the East Mesa Area Drainage Master Plan 
(ADMP) Update. The purpose of the meeting was to solicit feedback on the alternatives 
from representatives of agencies that have activities in or regulatory responsibility for the 
study area. The following attachments are included: meeting agenda, list of attendees, 
and handouts of alternatives and descriptions. 

INTRODUCTIONS & PROJECT BACKGROUND 

After attendee introductions, Jen Pokorski, project manager for the Flood Control District 
of Maricopa County (District) presented an overview of the project background and 
goals. The original East Mesa ADMP was completed in 1998, and a significant portion of 
the recommended facilities have since been implemented. An update was initiated due to 
subsequent extensive development, reserve capacity obligations in the Powerline 
Floodway for upstream dam functions , and District jurisdictional decisions to locate all 
facilities within Maricopa County. Additionally, changes in watershed drainage patterns 
have exacerbated flooding in some areas. 

PROJECT UPDATE 

The District previously prepared an update to the hydrologic modeling to account for 
changes to the watershed. The consultant team has completed its data collection and 
evaluation tasks and has developed draft alternatives for further analysis. Throughout the 
summer, the consultant team will evaluate the alternatives and select a preliminary 
recommended alternative in September 2012. The recommended alternative will be 
refined as necessary and per stakeholder and public input, and the project completion is 
scheduled for February 2013. 

PRESENTATION OF ALTERNATIVES 

Jen Pokorski introduced the alternatives, which are depicted within three geographic 
zones: 

• SR 24 System: Powerline Floodway to the future SR 24 freeway channel 
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Public Sector Stakeholder Meeting #2 Summary June 28, 2012 

• Ellsworth System: future SR 24 freeway channel to Germann Road (Maricopa 
County) and Queen Creek Road (Pinal County) 

• Rittenhouse System: Germann Road (Maricopa County) and Queen Creek Road 
(Pinal County) to southern study boundary 

It was noted that the study area north of the Powerline Floodway is being evaluated 
separately by others. Problems identified for this area are limited to two crossings in 
Maricopa County and one in Pinal County. The District is working with the adjacent 
landowner and evaluating its policies on capacity reserves to convey impounded water 
from the upstream Powerline, Vineyard Road, and Rittenhouse Flood Retarding 
Structures to mitigate capacity concerns with the Powerline Floodway. 

SR 24 System 

The interceptor channel planned as part of the future SR 24 freeway forms the backbone 
of the north portion of the study area and is common to all alternatives of all systems. The 
design capacity is the 1 00-year storm. Alternatives for this zone are focused on solving 
existing drainage and roadway access issues along Mountain Road, Erie Street, and 
Galveston Road. Input on the alternatives presented included: 

• Approach downstream landowners such as DMB and Harvard Investments who 
would benefit from upstream channels along Meridian Road and west toward the 
future SR 24 channel. Since they would benefit from the improvements, they 
could be approached to help fund design and construction. 

• ASLD is concerned with the location of a channel along Meridian Road and what 
agency(ies) would be impacted/what are the funding sources since the alignment 
is along the Maricopa/Pinal county line. 

- Tom Narva noted that a similar situation was encountered along Sonoqui 
Wash west of Power Road to Ocotillo Road. The issue was resolved by 
joint right-of-way dedication by adjacent property owners that was wide 
enough to accommodate both the roadway and drainage channel. 

• ASLD suggested that a partnership with property owners could be fanned to fund 
a regional channel along Meridian Road in exchange for relaxing onsite retention 
requirements for adjacent properties. 

• A potential implementation approach could be to form a formal drainage 
improvement district with affected parties. 

• Alternative 3: upsize the channel along Williams Field Road to achieve a 100-
year capacity. 

• Observation: the Mountain Road area is single-lot development that did not 
account for drainage needs. The lack of infrastructure is a local problem and the 
solution should not be subsidized by public funding . 
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Public Sector Stakeholder Meeting #2 Summary June 28, 2012 

• Alternative 3 (1 0-year facilities and 1 00-year floodplain delineations) does not 
address regional issues. 

Ellsworth System 

• Alternative 1: A question arose on potential issues with locating a detention basin 
at the end of the Phoenix-Mesa Gateway Airport runway. The concern is the 
potential to attract birds within the airport bird strike zone. The project team will 
coordinate directly with Phoenix-Mesa Gateway Airport to determine any 
constraints on design and/or location of a detention basin in the vicinity of the 
airport. 

- A shallow detention basin at the end of the Phoenix-Mesa Gateway 
Airport runway may be acceptable since it would drain quickly. 

Additionally, the basin location is attractive because it is within the high 
noise contours of the runway zone. 

• A question arose on assumptions made for the presence or absence of existing 
non-engineered berms in the southeastern portion of the study area. Heman 
Aristizabal noted that the berm near Meridian Road does impact drainage patterns 
within Maricopa County; however, the berm near the abandoned airfield is far 
enough upstream that its presence or absence does impact the drainage patterns 
within Maricopa County . 

• Alternative 3: The alignment cuts through ASLD land and would therefore 
adversely impact the property value. 

• Need to follow up with Queen Creek regarding the interest in agricultural 
preservation. 

• Need to follow up with Queen Creek regarding acceptability of co-locating parks 
and detention basins. 

Rittenhouse System 

• Alternative 2: It was noted that the alignment of Signal Butte Road between 
Germann and Queen Creek roads may shift to the Meridian Road alignment in the 
future . Therefore, the alignment of proposed conveyances may need to shift 
accordingly. 

• Alternative 2: It was noted that SRP has an approved aligmnent for its future 
large-capacity Abel-Moody transmission line. A portion of the future transmission 
follows the Ryan Street alignment between Germann and Queen Creek roads. 
This is the approximate location of a proposed conveyance; therefore, it may offer 
an opportunity to co-locate the two facilities. (Note: details may be found at the 
link below) 

http://www .azpower.org/abelmoody/pdf/ AMroutemap 1 009revised.pdf 
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• SRP has recently sold a 50-foot easement to El Paso Gas along Queen Creek 
Road. It follows Rittenhouse Road to from Queen Creek Road to Sossaman Road. 
Since development would be restricted within the easement, this could provide an 
opportunity to preserve adj acent land along Rittenhouse Channel as a flooding 
buffer to address capacity issues. 

• ASLD prefers that channel alignments be located along planned arterial roadways 
rather than at an offset to avoid bisecting parcels. 

• Need to collect infonnation on the planned Signal Butte Road alignment. 

• Non-profit organizations may provide a source of funding to help offset lost tax 
revenue where agricultural preservation is implemented. 

FUTURE MEETINGS 

An additional stakeholder meeting will be held in mid-September to present and discuss 
the draft recommended alternative. A final meeting will be held to present the final 
recommended alternative before February 2013. 

OTHER 

The City of Mesa was unable to attend the stakeholder meeting. Stephen Ganstrom 
provided the following input on June 27, 2012: 

• SR-24 System, Alternative 3: The City requires master-planned developments to 
delineate 1 00-year floodplains onsite and design the subdivisions accordingly. 
However, there may be a gap in areas where single-lot development occurs. 
Therefore, the City is interested in maximizing areas to be delineated that are 
outside a master-planned community. 

• Ellsworth System: The existing Ellsworth Channel ends just south of Pecos Road. 
Analysis of the alternatives should include evaluating whether or not a channel 
extension is hydraulically necessary for a regional drainage solution. If so, the 
extension should be included in the alternatives. 

• Ellsworth System, Alternatives 2 and 3: The conveyance alignment is offset from 
the arterial street (Pecos Road) . The City recently established a preference to 
locate shared-use facilities such as drainage conveyance/trails in residential areas 
rather than along transportation corridors. Therefore, the alignments of 
Alternatives 2 and 3 would better meet its shared-use objective than Alternative I . 

• Rittenhouse System: Similar to the comment on the Ellsworth System alignments, 
Alternative 2 is more compatible with the City's shared-use objective than 
Alternatives 1 or 3 . 
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• ACTION ITEMS 

The following action items were assigned: 

Action Items Responsible Party 

Coordinate detention basin locations and potential design Entellus/L TM 
constraints with the Phoenix-Mesa Gateway Airport. 

Obtain alignment data on the future Signal Butte Road Entellus 
between Germann and Queen Creek roads. 

Meet with the Town of Queen Creek regarding the Entellus/EPG/L TM 
acceptability of agricultural preservation and co-location of 
parks and detention basins. 

The preceding summary was prepared by Laurie Miller. • c: Attendees 
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The following is a summary of the meeting with SRP to discuss coordination of utility 
corridors and partnering opportunities within the East Mesa Area Drainage Master Plan 
(ADMP) Update . 

Abel-Moody Power Transmission Line 

SRP has been granted a Certificate of Environmental Compliance for its proposed 230 
kV power transmission line. A 250-foot corridor has been approved, and SRP is in the 
process of obtaining a 1 00-foot wide utility easement within the approved corridor. A 
segment of the future power line is along the Ryan Road alignment in Queen Creek, 
which coincides with Alternative 2 of the Rittenhouse System, which is being evaluated 
as a potential solution to the portion of the study area that drains to the Rittenhouse 
Channel (Attachment 1). 

SRP noted the following: 

• Along the Ryan Road alignment, SRP intends to secure a 1 00-foot easement on 
the south side of this 1'2 section line. Currently, the Town of Queen Creek is 
considering requiring a 40-foot right-of-way dedication from the landowners to 
the south for roadway construction and an additional 8-foot utility easement. If 
the road is improved, SRP will locate its 100-foot power line easement adjacent to 
the roadway/utility easement. If the Town does not require extension of Ryan 
Road, SRP's easement will be taken from the centerline of the Ryan Road 
alignment. 

• Fulton Homes plans to develop the south side of Ryan Road between Ellsworth 
and Hawes Roads. Its current development plan shows a 100-foot allowance for 
the SRP easement, but Fulton Homes has asked the Town to forego the Ryan 
Road extension since its development plan has no ingress/egress along Ryan 
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Road. The Town is expected to make a decision on Ryan Road by the end of the 
year. 

The current estimate for construction of the Abel-Moody Transmission Line is 
2018 or 2019; the timeframe will depend on power needs for the area. 

Partnering Opportunities and Constraints 

It was agreed that there may be potential partnering opportunities between the District 
and SRP regarding co-location of the Abel-Moody Transmission Line with drainage 
conveyance and/or detention facilities . The following considerations were noted: 

• SRP secures perpetual easements only for 230 kV lines rather than land in fee. 

• SRP requires flat, clear work areas (work pads) 100' x 100' with the transmission 

pole centered on the pad. However, if 30-foot access roads were provided on each 
side, the clear pad dimensions could be reduced, provided that the pole 
foundations were extended to account for increased load from channel flow. 

• Allowable landscaping within the SRP easement would be limited primarily to 
ground cover and low-growth desert trees. Hard structures are limited to areas that 
would not impede access for maintenance. 

• Detention basins and channels would require access ramps at lOH:l V . 

• Channels may require erosion protection due to the anticipated velocity range of 
5-6 fps. 

• If culverts were used to convey runoff underneath the transmission pole pads, 
they would need to be designed to withstand the bearing pressure of the vehicular 
equipment (outriggers) and pole. Additionally, any additional costs incurred by 
SRP as a result of the culverts would be borne by the District. 

• SRP has funding available for early-easement acquisition; however, the District 
does not. 

Other partnering opportumties were discussed for the Rittenhouse corridor which 
includes the road, drainage channel, and railroad. SRP intends to construct power lines 
along the corridor. Similarly, the District is interested in maximizing its drainage channel 
capacity through the use of adjacent open space as overflow. SRP noted that it is 
constrained at the Rittenhouse Channel I East Maricopa Floodway confluence (railroad at 
Power Rd and railroad at Sossaman) and is interested in working with the District to 
develop a compatible so lution. 

Potential Conflicts with Existing SRP facilities 

Heman Aristizabal noted locations along the Meridian Road alignment where a new 
drainage channel may interfere with existing SRP transmission lines. SRP noted that the 
lines in question are 69 kV, which require a 30-foot easement. If SRP is required to move 
any poles, the District would need to pay for the relocation and provide a new easement 
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in perpetuity with SRP as the primary utility on the easement. Jeff Wruble with SRP can 
assist Entellus with estimating relocation costs. 

Action Items 

SRP has collected detailed property ownership information in the vicinity of the Abel­
Moody Transmission Line and offered to make it available. 

SRP will provide contact information for Fulton Homes. 

SRP will provide sketches of potential transmission line alignments. 

Hernan Aristizabal will coordinate with Jeff Wruble, SRP, in estimating relocation 
costs for the 69 kV power lines. 

Jen Pokorski will provide additional information to SRP on permitting requirements for 
installation of power poles along the Rittenhouse Channel corridor and the East Maricopa 
Flood way. 

The preceding summary was prepared by Laurie Miller. 

c: Attendees 
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The following is a summary of a meeting with the Arizona State Land Department (ASLD) 
to discuss future drainage and transportation corridors and partnering opportunities within the 
East Mesa Area Drainage Master Plan (ADMP) Update study area. The agenda, attendance 
sheet, and handouts are attached. 

Project Background 

Jen Pokorski, project manager for the Flood Control District of Maricopa County (District), 
noted that Entellus was retained to update the East Mesa ADMP, originally developed in 
1998. The update was initiated due to significant changes in the watershed and ongoing 
flooding concerns within the study area. Additionally, rainfall data has recently been updated 
and new mapping is available. 

Significant flooding in Maricopa County has occurred in the Mountain Road area and along 
Pecos and Germann Roads at the Meridian Road alignment. The runoff originates in Pinal 
County and crosses into Maricopa County at Meridian Road. The need for constructing 
drainage infrastructure is immediate due to active flooding; however, actual implementation 
will be contingent on funding partnerships. 

Concurrently, the Arizona Department of Transportation (ADOT) has retained Michael 
Baker Corporation to perform a transportation study along Meridian Road between 
McDowell and Germann Roads. The corridor study is funded through ADOT's Planning 
Assistance for Rural Areas (PARA), with Pinal County and the City of Apache Junction as 
participating jurisdictions. Mike Sabatini is Baker's project manager for the Meridian Road 
Corridor Study. 
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Preliminary ADMP Alternatives 

Heman Aristizabal, project manager for Entellus, presented preliminary alternatives under 
consideration. Three alternatives have been developed for each of three geographical areas: 

SR 24 System: 

Ellsworth System: 

areas nmih of the future SR24 alignment (runoffto be captured by the 
future SR 24 interceptor channel) 

area between the future SR24 alignment and Germann Road (drains 
to the Ellsworth Channel) 

Rittenhouse System: southern portion ofthe study area (drains to the Rittenhouse Channel) 

All three systems impact state trust lands along Meridian Road alignment. The majority of 
adjacent land on the east side within the study area is held in trust. On the west side, the 
adjacent land is privately owned and is substantially more developed. It was noted that 70 
feet of street right-of-way has been secured along portions of the Maricopa County side, 
though not along the entire length of the corridor. These existing right-of-way segments 
would be used for the future road, but additional land will be required for roadway right-of­
way and drainage easement. Mike Sabatini noted that securing right-of-way for the entire 
length of the corridor will be a study recommendation. 

Segments of the Meridian Road drainage improvements under consideration include routing 
the channel alignment eastward around existing private development in Pinal County near 
Williams Field Road. Development has occurred on both sides of the Meridian Road 
alignment; although the roadway could be constructed between the developments, there is 
not enough available width to accommodate an adjacent open channel. Alternatively, a 
straight alignment could be maintained along the section lines and the channel could include 
a buried box or pipe section in the vicinity of Williams Field Road. ASLD expressed a 
preference for the underground segment. It was noted that, in addition to being less efficient 
hydraulically, the offset channel segment would result in a significant increase in land 
acquisition since the District would be required to purchase any parcels that would be 
segmented by a shifted channel. 

Additionally, the Ellsworth System alternatives include a drainageway along Pecos Road. A 
parcel of state trust land along the south side of Pecos Road would be impacted by two of the 
proposed alternatives. ASLD would not support Alternative 3 because it divides this parcel 
and negatively impacts its viability for future development. 

Future Development & Infrastructure Plans along Meridian Road 

Mike Sabatini reported that a prior roadway study of Meridian Road by the Maricopa County 
Department of Transportation (MCDOT) had recommended a six-lane arterial roadway with 
130 feet of right-of-way, which includes an on-pavement bike lane and an adjacent sidewalk. 
The concept design also included a raised median and a 1 0-year channel to convey road 
drainage. The MCDOT study acknowledged the improvements recommended in the 1998 
East Mesa ADMP, but did not include them as part of the roadway recommendations. The 
report recommended a series of cross road culverts with 50-year or 1 00-year designs, 
depending on the drainage identified. 
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The current Baker study is based on the same footprint and is centered on the section lines, 
except in the vicinity of Baseline Road where the section lines are offset. An interchange is 
planned for access to US 60 from Meridian Road, but implementation of the remainder of the 
corridor study is indefinite. 

ASLD requested additional information on the ADOT Meridian Road Corridor Study. Mike 
Sabatini will make it available on an ftp site. 

ASLD noted the following: 

• ASLD has detailed GIS coverage available of lands held in trust. J en Pokorski will 
coordinate obtaining the files. 

• Based on typical roadway and channel cross sections for Meridian Road provided by 
Entellus, the overall channel widths along Meridian Road are relatively high due to 
the inclusion of landscaping and other aesthetic treatments. It was clarified that a 
moveable bed, i.e. , earthen bottom, channel was assumed. ASLD seeks to achieve a 
balance between aesthetic enhancements with associated greater land requirements 
and straight, narrower channels with minimal aesthetics. 

• The current policy when right-of-way is required along state trust land is to share the 
burden equally with the adjacent landowner(s). Extenuating circumstances, e.g., the 
desire to avoid condemnation proceedings against existing development, may warrant 
a deviation from this policy. However, any such deviation would first require careful 
study . 

• ASLD's preference is to locate a drainage channel adjacent to the roadway rather than 
shift the channel upstream "behind" future development: 

- Actual development patterns cannot be predicted; therefore, construction of a 
channel upstream of assumed development could reduce rather than enhance 
property values when the land is later offered for purchase. 

- Future development adjacent to Meridian Road would still need an outfall for 
onsite runoff. A channel on the upstream side of the roadway would provide an 
outfall; a channel located farther upstream would not. 

• Manny Patel noted that ASLD would be interested in future development being 
allowed to drain directly to a channel along Meridian Road with waived retention 
requirements. Since the area in question is within Pinal County, it would also need to 
allow such a waiver. Additionally, downstream facilities may need to upsized to 
accept the runoff directly. 

• The current study offers a benefit to ASLD because it eliminates the 1998 
recommendation to construct detention basins on state trust land in the vicinity of 
Pecos Road. 

• ASLD would be willing to consider allowing extension of the existing 70-foot 
Meridian Road right-of-way eastward to accommodate the wider road/channel 
conidor. However, ASLD would not contribute construction funds . 

• The study results should recommend fanning a Memorandum of Understanding or 
Inter-Governmental Agreement between ASLD and the District if partnering 
opportunities are proposed. 
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Potential Future Partnering Opportunities 

The East Mesa ADMP Update project will select a preliminary recommended alternative in 
September or October 2012 and will present it to stakeholders, including ASLD, and the 
public at that time. The project will be complete in February 2013. 

The Meridian Road Corridor Study will be completed by December 2012 and will include a 
public meeting at that time. 

Jen Pokorski will contact Michelle Green, ASLD 's planner for east Mesa, to discuss future 
plans for the region. 

Summary 

ASLD noted the following: 

1. A narrower channel cross section is preferred in order to reduce the amount of land 
required. 

2. In developed areas, it is acceptable to analyze extending the existing 70-foot right-of­
way along Meridian Road eastward, recognizing that the overall roadway/channel 
width will exceed 140 feet. In undeveloped areas, the right-of-way would be split 
evenly between adjacent state trust lands and private owners. 

3. Future development on state trust land adjacent to channels along Meridian Road 
should be allowed to discharge directly in lieu of retaining the 1 00-year, 2-hour 
storm. 

4. Where possible, proposed channels should not be shjfted onto state trust lands. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Obtain GIS shapefiles of state trust lands J en Pokorski 

Contact Michelle Green for ASLD planning information in east Mesa J en Pokorski 

Provide information via ftp on the ADOT Meridian Road Corridor Mike Sabatini 
Study 

Include Ruben Ojeda on future ADMP stakeholder notifications Laurie Miller 

The preceding summary was prepared by Laurie Miller. 

c: Attendees 
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The following is a summary of a coordination meeting with Phoenix-Mesa Gateway Airport 
(PMGA) to discuss potential locations for drainage facilities as part of the East Mesa Area 
Drainage Master Plan (ADMP) Update and identify constraints due to airport operations and 
aviation safety regulations. 

Future Phoenix-Mesa Gateway Airport Improvements 

The PMGA has prepared Gateway 2030, a three-phased plan for future airport expansion and 
associated surrounding development. Phase I is estimated to be completed by 2017 and Phase 
II by 2021 ; however, the implementation schedule is contingent on airport traffic growth. 
The City of Mesa has identified the Pecos/Ellsworth area is projected to be a major 
development area. PMGA is working with the City to accommodate planned growth for the 
region while maintaining safe airport operations. The master plan and other supporting 
documents are available at: 

http://www.phxmesagateway.org/DocumentsAndFom1sLibrary.aspx 

Considerations for Location of Regional Detention Basins 

A portion of the study area contributes runoff collected by the Ellsworth Channel, which 
borders the airport ' s east side and crosses the property near its northem boundary. Because of 
capacity concems of the Ellsworth Channel , the study team is evaluating potential detention 
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basin locations to reduce peak discharges in the channel. One location under consideration is 
near the intersection of Pecos Road. The following constraints were noted: 

• The Federal Aviation Administration (FAA) prohibits retention/detention basins in 
the runway protection zone (RPZ), which includes the area identified at Pecos and 
Ellsworth Roads. Phoenix-Mesa Gateway Airport is currently working to acquire this 
property. 

• Immediately outside the RPZ, the FAA strongly discourages retention/detention 
basins. 

• The FAA Advisory Circular 150/5200-33B, Hazardous Wildlife Attractants On or 
Near Airports, provides details on restrictions for storm water detention/retention. It 
also includes mitigation methods where detention/retention already exists or where 
unavoidable. 

Alternate locations for detention facilities near Pecos/Ellsworth were discussed. Heman 
Aristizabal noted that local runoff produces a higher peak discharge to the Ellsworth Channel 
than that from the upstream watershed. Therefore, locating a detention basin farther east 
would diminish its effectiveness in alleviating the Ellsworth Channel. However, it is possible 
that detention could be shifted to the south along Ellsworth Road. The study team will 
evaluate this option. 

Noise Impacts on Surrounding Development 

The District requested information on noise contours for use in selecting detention basin sites 
that would not support development. The PMGA noted that the RPZ and associated building 
height restrictions in the vicinity of the airport inherently limit nearby development. PMGA 
will provide the District with shapefiles of noise contours and the RPZ. 

Other 

Dibble Consulting has been coordinating its drainage analyses for PGMA with Cathy 
Register at the District. 

Action Items 

Carmen Williams will provide noise contour and RPZ shapefiles to Jen Pokorski. 

The preceding summary was prepared by Laurie Miller. Attendees are asked to advise Laurie 
within one week of dissemination via e-mail of any discrepancies and/or omissions. 

• c: Attendees 

Page 2 of 3 



• 

• 

• 

- v 
MEETING SUMMARY Eng i nee ring , Inc . 

Project: East Mesa ADMP Update 

JobNo.: FCD2011C017 
Date: September 10, 2012 
Time: 1:00 p.m. 

Subject: Queen Creek Coordination Meeting Place: Town of Queen Creek 

Attendee 
Jen Pokorski 
Tom Narva 
Chris Dovel 
Wayne Balmer 
Heman Aristizabal 
Laurie Miller 

Affiliation 
FCDMC 
TOQC 
TOQC 
TOQC 
En tell us 
L TM Engineering 

E-mail 
jpm@mail .maricopa.gov 
tom.narva@queencreek. org 
chris.dovel@queencreek.org 
wayne.balmer@queencreek.org 
aheman@entellus.com 
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The following is a summary of a meeting with the Town of Queen Creek to discuss preliminary 
alternatives for the Queen Creek portion of the East Mesa Area Drainage Master Plan (ADMP) 
Update study area . 

Project Update 

Jen Pokorski, project manager for the Flood Control District of Maricopa County (District), 
provided a summary of three alternatives developed for the Queen Creek portion of the project 
study area (attached). 

Ryan Road Corridor 

Alternative 2 includes a channel along Ryan Road between Germann and Queen Creek Roads. The 
alignment coincides with SRP's future Abel-Moody transmission line. Jen noted that Fulton Homes 
is opposed to a channel along Ryan Road. SRP would suppoti the alignment with certain 
restrictions regarding access to its power lines and distance required from the poles. The Town 
stated that any channel improvements along Ryan Road should be limited to within SRP's 1 00-foot 
right-of-way. 

Jen asked for an update the status and future plans for improvements to Ryan Road. The only 
dedicated right-of-way along Ryan Road is on the south side adjacent to Siete Solar. The Town 
noted that it will be an important collector street. However, it will likely be downgraded to a local 
collector street (25 feet wide on each side) at its west terminus in the vicinity of La Jara Fanns. 

Additional Comments on Alternatives 

The Town suggested increasing discharge to Germann Road with a comparable reduction of flow to 
Queen Creek Road. Queen Creek Road is expected to be a rugh-profile road, while Germann is a 
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more industrial corridor and would be less impacted. Additionally, the Town would favor limiting 
the Queen Creek Road channel extension to a terminus at Merrill Road rather than extending it to 
Meridian Road. 

A 1 0-year solution was discussed in lieu of larger, 1 00-year conveyances. It was noted that roads 
would be flooded during larger storms. The Town would not be in favor of this scenario because of 
the requirement that one lane must remain open for emergency access. 

Potential locations for regional detention basins was di scussed. The Town stated that a parcel east 
of Jorde Farms on the north side of Ryan Road may have potential for a detention basin. 

The Town would like the District to designate overlays of areas with higher retention. It was noted 
that the overlay would not have local support. 

Other Stakeholders 

Jen asked if any other stakeholders should be contacted regarding the ADMP Update. The Town 
noted that Jorde Farms is in the process of developing San Tan Settings on the west side of Siete 
Solar. John Whitrock is the contact. 

Next Steps 

The Queen Creek Planning Commission meets in November to consider an amendment to the 
General Plan. The Town will discuss the alternatives internally and provide comments after the 
November meeting . 

Post-Meeting Input 

Subsequent to the coordination meeting, Wayne Balmer provided the following additional input: 

• It is very important to the Town to have an attractive northern entrance to our community -
and things like 230 kV transmission lines and 130' drainage channels don't add much to our 
ambiance as a community. 

• In so far as possible we would like any additional channels to be located in areas designated 
for future employment use and not within or adjacent to residential areas. 

• The channel and retention basin west of Ellsworth would likely not be supported by the 
Town. We are working with Fulton on a compromise with their neighbors to the north on 
how to make a reasonable transition between the two uses, and the including of a major 
drainage channel in the SRP easement I don't think will be seen as helping resolve the 
outstanding issues - especially if it would look anything like the Rittenhouse Channel. 

• Rather than having several small basins, I think the Town's preference would be to have one 
larger basin could be located on the east side of Ellsworth Road between Queen Creek and 
Germann Roads that could be landscaped and used as a park - like Freestone Park or 
Discovery Park in Gilbert. 

• The channel on Queen Creek Road should remain relatively small and extend east to the 
northeast comer ofMeiTill and Queen Creek, linking the channel segments we have already 
been working on locally. 
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• The channel on Germann Road between Meridian and Power Road would be relatively low 
volume, like the one on Queen Creek Road. 

• Rather than building another major channel west of Ellsworth Road, the Town would ask 
the district consider the reconstruction of the existing Rittenhouse Channel in that area. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Review the alternatives internally and provide comments Town staff 

Add San Tan Settings to the list of stakeholders Laurie Miller 

The preceding summary was prepared by Laurie Miller. 

c: Attendees 

Page 3 of 4 



• 

• 

• 

MEETING SUMMARY En gineering , Inc. 

Project: East Mesa ADMP Update Date: December 10, 2012 
Job No.: FCD 2011C017 Time: 3:00p.m. 

Queen Creek Coordination- Germann Road 
Subject: Corridor Study Place: Town of Queen Creek 

Attendee Affiliation E-mail 
Jen Pokorski FCDMC jpm@mail.maricopa.gov 
Afshin Ahouraiyan FCDMC afa@mail.maricopa.gov 
Tom Narva TOQC tom.narva@queencreek.org 
Chris Dovel TOQC chris.dovel@queencreek.org 
Troy White TOQC troy. white@queencreek.org 
David Williams TOQC david. williams@queencreek. org 
Brett Anderson ADOT banderson@azdot.gov 
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The following is a summary of a meeting with the Town of Queen Creek, ADOT, and ADOT's 
consultant for its Germann Road Corridor Study to discuss preliminary alternatives for the Queen 
Creek portion of the East Mesa Area Drainage Master Plan (ADMP) Update study area. 

Meeting Goal 

Jen Pokorski , project manager for the Flood Control District of Maricopa County (District), 
identified the meeting goal is to identify both constraints and opportunities along the Germann 
Road corridor. 

Rittenhouse Zone Alternative 1 -Germann Road Channel and Detention Basin 

Alternative 1 includes a large channel along Germann Road and a large regional detention basin at 
Germann and Ellsworth roads. Hernan Aristizabal noted that the La Jara Farms development has a 
dedicated drainage easement on the north side (Germann Road) . 

Two concerns were raised with Alternative 1. First, the available right-of-way along Germann is 
limited due to existing development. The Germann Road Corridor Study is evaluating the need for 
future expansion and has not included regional drainage needs in its analysis. Second, the 
Germann/Ellsworth intersection is envisioned by the Town to be a gateway into Queen Creek from 
the north, and a large detention basin would detract from that vision. The land value would be high 
because of future interest in commercial activity, which would preclude a basin location. 
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Next Steps 

The District asked that the Town hold discussions internally and provide direction on its future 
plans for Germann Road by January 1, 2012. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide the Town with cross section information for the Germann Heman Aristizabal 
Road Channel Alternative 1, right-of-way needs, and the worst-case 
scenario of homes that would need to be purchased 

Provide the District with the Town's feedback on alternatives and its Troy White 
vision for Germann Road 

Provide shapefiles channel extents to Wilson & Co Heman Aristizabal 

Provide the District with a plot of existing and future right-of-way for Wilson & Co. 
Germann Road 

The preceding summary was prepared by Laurie Miller. 
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The following is a summary of a meeting with the Town of Queen Creek to discuss preliminary 
alternatives for the Queen Creek portion of the East Mesa Area Drainage Master Plan (ADMP) 
Update study area. The meeting agenda is attached. 

Meeting Purpose 

Jen Pokorski , project manager for the Flood Control District of Maricopa County (District), 
provided a brief summary of progress to date, i.e., three alternatives were developed for the Queen 
Creek portion of the study area and the Town of Queen Creek (Town) has been holding internal 
discussions to determine what elements corresponding best with its vision for future development. 
During this time, the project team has been meeting with developers and other stakeholders in the 
area, and several have noted strong preferences for or against the three alternatives. 

The purpose of the meeting was to identify opportunities and constraints with respect to the Town 's 
planning efforts, obtain consensus on acceptable regional drainage solutions, and identify the 
desired outcomes of a proposed charrette to build consensus for an acceptable regional drainage 
plan. 

Proposed Stakeholder Charrette 

The status of proposed development was discussed. Fulton Homes has obtained preliminary plat 
approval from the Town, but has not yet submitted a final plat for approval. La Jara Farms, which 
includes large-lot development, has submitted Phase I only to the District for a drainage permit. The 
District noted that if no regional drainage solution is adopted (no further action alternative), the 
proposed Meridian Channel would not be constructed and peak flow rates entering Queen Creek 
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from the east would be considerably higher. If development occurs in hop-scotch fashion, flooding 
conditions would be further exacerbated. Jen noted that could decide to require future developments 
to return downstream discharge to sheet flow conditions to mitigate downstream flooding due to 
concentrated flow exiting developments . 

Elements of the proposed charrette were presented, as shown on the agenda. Three scemuios of 
revised alternatives were also presented, including (1) a wider, multi-use version of the SRP Abel­
Moody transmission power line corridor along the Ryan Road alignment to maximize conveyance, 
(2) adding regional detention basins to minimize conveyance, and (3) minimizing regional retention 
basins by requiring new development to retain the 1 00-year, 2-hour runoff based on the NOAA II 
Atlas (about 2.7 inches) rather than on the recently-updated NOAA 14 Atlas (reduced to about 2.2 
inches) . 

During the discussions of the new scenarios, it was discovered that the Town had not been aware 
that one of the original alternatives (Alternative 3) included retaining runoffbased on the NOAA II 
Atlas (2.7 inches). Town staff had noticed reduced peak discharges for Alternative 3, but assumed 
that it was due to regional detention rather than maintaining the old runoff-volume detention 
requirements. 

Confirmation of Approach and Implications 

It was agreed that the format of the Charrette is acceptable; however, consideration would be 
suspended until the project team has reviewed/verified its new scenarios and the Town could review 
them. Jen noted that the scenarios presented were "hot off the press" and had not undergone the 
normal quality control reviews. Therefore, the Town should not use the peak discharges, volumes, 
or channel and detention basin sizes/configurations at this time. 

The Town noted the following: 

• Incorporation of multi-use/equestrian trails along the Ryan Road alignment conforms to the 
Towns parks and trails master plan and provides connectivity to its planned West Park. 
Therefore, the Ryan Road alignment could be supported. 

• The Town's priorities are to limit peak flow rates in the Queen Creek Road Channel to 540 
cfs, which is the capacity of the existing portion of the channel. 

• The preferred location of the proposed extension of the Queen Creek Road Channel is on the 
north side of the road. However, both sides should be evaluated, and utility and other 
constraints should be noted. 

• Open-space credits could be offered to developers by the Town as an incentive to a regional 
drainage solution. 

• Troy White and Chris Dovel will discuss the new scenarios internally and develop potential 
options by April 18111 or 22 11

d • 
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The District noted the following: 

• The project team will evaluate the effect on new development of using higher onsite 
retention requirements versus current requirements with respect to the relative footprint of 
land required for each case. 

• The project team will conduct its internal quality control of the new scenarios and provide 
the results to the Town. 

• The District will provide the Town with a bullet-point summary description of alternatives. 

• All stakeholders affected by any of the three proposed alternatives should be invited to the 
charrette. 

Other 

Discussion of the remaining agenda items was postponed pending additional analysis and review of 
the scenarios. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide the Town with a bullet-point summary description of the Jen Pokorski 
Queen Creek alternatives 

Evaluate the land-area impact of increase retention on new En tell us 
developments versus current requirements. 

Perform internal review of new scenarios and provide any revisions Entellus 
to the Town 

discuss the new scenarios internally and develop potential options by Troy White, 
April 18111 or 22"d Chris Dovel 

Expand the stakeholder charrette to include all stakeholders affected Laurie Miller 
by any of the Queen Creek alternatives. 

The preceding summary was prepared by Laurie Miller. Attendees are asked to advise Laurie within 
one week of dissemination via e-mail of any discrepancies and/or omissions. 

c: Attendees 
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The following is a summary of the meeting with SRP to discuss modifications to drainage 
alternatives along the Ball-Pfister 230 kV transmission within the East Mesa Area Drainage 
Master Plan (ADMP) Update study area. The line was formerly named the Abel-Moody line. 

Meeting Purpose 

The purpose of the meeting was to present and obtain feedback on modifications to alternatives 
along the Ryan Road alignment in Queen Creek since our prior meeting in August 2012. 

Ryan Road Channel Alternatives 

Original Alternative 2. The original alternative along the Ryan Road alignment included a main 
hard-surface (e.g. , riprap) channel within SRP's 100-foot transmission line easement. The 
channel would be centered under the power lines with a 35-foot maintenance road on each side. 
Based on input from area stakeholders and the Town of Queen Creek, several variations of this 
alternative have been developed as follows: 

Alternative 2a -Channel Adj acent to SRP Easement. Includes a channel along the Ryan 
Road alignment, primarily outside the SRP easement. Peak discharges in the Ryan Road 
channel would be reduced by two off-line regional detention basins located outside the 
utility easement. The channel would be completely outside of the SRP easement around the 
poles but would meander in the easement within the poles. Channel side slopes vary from 
8H:V1 to 6H:1V . 

Alternative 2b - Adjacent Channel with Linear Retention Basins. Includes a series of 
detention basins within the SRP easement, as well as an adjacent channel outside the 
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easement. Alternative 2b is the widest of the alternatives, but does not include additional 
regional detention basins. 

Other Configurations. An additional scenario includes a main hardened channel and a 
second multi-use earthen channel along the Ryan Road alignment. The main channel would 
be situated on the centerline ofthe SRP power line. 

Another configuration includes an access road on one side only and an earthen channel 
immediately adjacent to the power line. 

A third configuration included a concrete low flow section adjacent to the poles and a single 
all weather access road. 

SRP commented on the revised alternatives and additional scenarios as follows : 

• Alternatives 

• 

A channel adjacent to and outside the SRP easement would not pose any concerns. 

There is opportunity to accommodate retention/conveyance between the power poles. 

- A scenario could be considered such as keeping SRP facilities above a 50-year 
channel as long as water depth and channel side slopes do not require fencing. 

A hardened channel would not allow access to both sides of the poles; therefore, its 
use would not be acceptable. 

The power easement will ultimately carry two separate 230kV transmission lines in 
the upper position and two separate 69kV lines in the lower position on a single pole. 
Equipment used to access each of the lines (230kV vs. 69kV) is different. The 
required equipment prohibits locating the poles in the center of the channel. 

The proposed detention basin at the southwest comer of Signal Butte and Ryan Road 
alignment is adjacent to the SRP easement, so access and setup to a couple of the 
proposed poles would be a concern. 

SRP Requirements for Alternatives 

The power poles must be above the channel water surface elevation. The standard 
"reveal height" is 2-3 feet. This could be accomplished by elevating the concrete 
supports under the poles and addressing intermittent flooding during design. 

Vegetation on the channel side slopes within the 100-foot easement must conform to 
SRP specifications, i.e., material must be crushable. Requirements are more stringent 
within a 50-foot distance before and after each pole location for the width of the 
easement. For example, turf cannot be spray-irrigated. 

Access ramps must be provided to the poles and to the lines between the poles at no 
steeper than a driving slope of 1 OH: 1 V. 

The vertical distance between ground surface and 69 kV power lines cannot exceed 
85 feet. 

Irrigation equipment/components is not allowed where SRP needs vehicular access . 
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• General 

- Trees would not be allowed within the SRP easement; therefore, any trees shown on 
the cross sections of alternatives within the SRP easement should be removed. 

- SRP noted that Fulton Homes had provided a site plan that included retention basins 
for its proposed development within the SRP easement. It was not known whether 
this is the most recent development plan proposed by Fulton Homes. 

Development of Hybrid Alternatives 

Discussion of alternatives led to the development of a hybrid scenario. Components include a 
channel whose northern half lies across the southern portion of the SRP alignment at a maximum 
allowed 20H: 1 V side slope. The mild slope would not pose vehicular access issues for SRP. The 
channel cross section would continue south onto adjacent land (outside SRP easement) with a 
hardened low-flow channel, and the south embankment would rise outside the SRP easement at a 
steeper slope of 6H: 1 V. No fatal flaws were identified for this scenario. 

The frequency storm that the low flow channel can carry without impacting the SRP easement 
has not being decided at this time. During the discussion several possibilities where mentioned 
ranging from 2-year event to a 50 year event. 

SRP asked, based on historical records, how many times the capacity of different frequency low­
flow portion would have been exceeded if it had been in place. Heman will research precipitation 
records in the Queen Creek area and report on the number of times of exceedance . 

Baii-Pfister Transmission Line Status 

SRP has purchased a perpetual easement along the Siete Solar facility. The timeframe for the line 
to be in service is between 2018 and 2022. 

Other Partnering Opportunities 

SRP noted that two of its future poles west of the study area are constrained at the Rittenhouse 
Channel I East Maricopa Floodway (EMF) confluence (railroad at Power Rd and railroad at 
Sossaman). SRP is interested in purchasing an easement from the District to install the poles 
within the EMF embankment. SRP will provide a map of the proposed pole locations, and Jen 
will discuss permitting and design requirements with District staff. 

SRP noted that a gas line crosses its 1 00-foot easement at the midpoint on the northeast side of 
Ryan and Rittenhouse Roads. 

Action Items 

The following action items were assigned: 

Action Items I Responsible Party I 
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Meet with District staff on the logistics of SRP obtaining a 
permit to install transmission poles in the EMF embankment 

Prepare cross sections of the proposed hybrid alternative. 

Research historical rainfall records compared to low-flow 
channel exceedance. 

Prepare meeting summary 

Provide a drawing of proposed locations of Power Poles # 1 
and #2 within the EMF embankment 

The preceding summary was prepared by Laurie Miller. 

c: Attendees 
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MEETING SUMMARY 

Project: East Mesa ADMP Update 

Job No.: FCD 2011C017 

Subject: Ellsworth Mini-Farms Public Meeting 

Eng i neeri ng, In[ . 

Date: June 11 , 2013 

Time: 6-8 p.m. 
Queen Creek 

Place: Library 

Residents of Ellsworth Mini-Farms were invited to an open-house to discuss alternatives 
in the Rittenhouse Zone. No comments were made at the meeting. 

The preceding summary was prepared by Laurie Miller . 
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The following is a summary of a meeting with the Town of Queen Creek to discuss the Rittenhouse 
Zone alternatives for the Queen Creek portion of the East Mesa Area Drainage Master Plan 
(ADMP) Update study area. The meeting agenda is attached . 

Overview of Preliminary Alternatives for Rittenhouse Zone 

Jen Pokorski, project manager for the Flood Control District of Maricopa County (District), 
provided a brief summary on the status of alternatives under consideration for the Rittenhouse 
Zone, which generally includes the portion of the study area between Queen Creek and Germann 
roads and between Meridian Road and the existing Rittenhouse Channel. The alternatives were 
described as follows: 

Alternative 4: A regional channel would be co-located with SRP ' s future transmission line along 
the Ryan Road alignment. The segment between Signal Butte and Merrill roads would be about 260 
feet wide, extending about 160 feet beyond the 1 00-foot transmission easement. It would narrow to 
about 160 feet between Merrill and Ellsworth roads . The additional width would need to be 
acquired from adjacent landowners, either by purchase of the land or of a drainage easement or 
through developers dedicating the land. The channel was assumed to be fully landscaped with turf 
along the Ryan Road alignment and minimally landscaped between Ryan and Meridian roads. 

Between Ellsworth Road and the Rittenhouse Channel, the drainage corridor was assumed to be 
contained within the 100-foot SRP easement. However, recent discussions with Fulton Homes 
revealed that the development intends to use a portion of the SRP easement for its onsite retention. 
Additionally, clusters of heavy vegetation are planned. In these areas of obstruction, the drainage 
channel would have to compensate with greater water depths (five feet) and steeper side slopes 
(3h: 1 v ). The Town noted that these conditions may require fencing of the channel. 
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In addition to the channel , two regional detention basins are planned. One would be located in the 
northeast comer of the future town park and the other in the vicinity of the 211 th and Ryan road 
alignments. 

Construction and maintenance costs for the turf portion would be high, but the channel would offer 
ancillary benefits to future adjacent developments. 

No Further Action Alternative: If Alternative 4 is not supported by the Town and adjacent 
landowners, the recommended alternative for the Rittenhouse Zone would likely be No Further 
Action (NFA). Although no construction would be required for the NFA, public costs due to future 
flooding could be high. Additionally, under current regulations, new development is required to 
preserve existing drainage characteristics to downstream properties. As a result, properties that are 
developed first enjoy relatively minimal costs to address offsite drainage entering and exiting the 
property. However, properties that are developed later bear a disproportionate cost of drainage 
infrastructure because they are severely limited by the downstream infrastructure. Another 

disadvantage is that the drainage infrastructure would be implemented in a piecemeal fashion and 
would be prone to local flooding. 

Discussion of Alternatives 

The merits and disadvantages of the alternatives were discussed, and the Town noted the following 
Issues: 

1. There is considerable interest in development between Crismon and Ellsworth roads. The 
preference in the development community is that a drainage corridor would be contained 
within SRP 's 1 00-foot easement. 

2. A constraint in Alternative 4 is that land would have to be secured before development 
occurs, and the Town does not have funding for such a purpose. Securing land through 
owner dedication would encourage higher-density development contrary to the Town's 
vision for this area. 

3. Higher-density development would exacerbate the capacity concerns for Rittenhouse 
Channel under future conditions. 

4. The Town would be interested in revisiting overlays of increased retention and decreased 
development densities in light of the current understanding of impacts to proposed and 
future development and to make the burden of a regional drainage solution more equitable. 

5. The Town is interested in considering a hybrid plan of increased onsite retention, decreased 
development densities, and increased detention within its future park site (similar to 
Freestone Park in Gilbert) and within the SRP corridor. The Town would like additional 
information on the level of protection provided under this scenario if the facilities are 
entirely contained within the SRP transmission line corridor. 

The District noted the following: 

1. The estimated volume of runoff under future conditions has increased because of a recent 
update to federal precipitation-frequency estimates. NOAA Atlas 14 - Precipitation­
Frequency Atlas supersedes the previous NOAA Atlas II, which had been used in the 
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development of the original hydrology. The net effect of NOAA Atlas 14 is a significant 
decrease in the runoff volume produced during a 1 00-year 2-hour storm. The previous 100-
year, 2-hour runoff was about 2.7 inches, and the NOAA 14 estimate is about 2.2 inches. 

2. The Rittenhouse Zone is unique in that two peaks in runoff occur of similar magnitude. The 
first peak is from the contribution from local drainage, and the second occurs as a result of 
runoff from Pinal County. Since the magnitude is similar, a reduction in one must be 
matched in the other. Therefore, local runoff could be mitigated through increased retention 
and decreased development, but the size of the proposed detention basin at the future park 
site would have to be increased as well. 

3. The District could be a funding partner for facilities that provide less than 1 00-year 
protection. 

4. The District is on a tight timeframe to complete the project. The District will hold a 
recommended alternative selection meeting by mid-November. 

It was agreed that the study team will develop an alternative for consideration with the following 
elements: 

• Modify the development density and retention assumptions in the hydrologic model to meet 
capacity limitations in the Rittenhouse Channel under future conditions as follows: 

Assume an overall reduced-density overlay, either by 
requirements or decreasing housing density. The maximum 
would equate to a housing density of no more than 5 du/acre . 

Assume an increased-retention overlay of up to 2.7 inches. 

. . 
mcreasmg open-space 
. . 
mcrease m open space 

• Provide the Town with a couple of options of increased open space and retention 
requirements and the associated level of protection they scenarios would provide. 

• Increase the capacity of detention within the future Town park to reduce the offsite peak 
runoff. The park is assumed to function similar to Freestone Park so that portions of the park 
are inundated during frequent storms, but other areas are inundated during infrequent severe 
storms. 

• Assume that the SRP easement would be designed to accommodate a series of linear 
detention basins rather than a channel. The basins would be constructed by adjacent 
developers as part of its drainage plan, similar to what is proposed by Fulton Homes. The 
basins would accept runoff exiting the adjacent developments and provide an outfall for the 
future town park detention basin and upstream offsite runoff 

Heman Aristizabal said that the analysis could be performed within one week. 

Next Steps 

The Town will present and discuss the revised alternative at its November 6 Council executive 
session. The staff would need presentation materials by October 23. Following the study session, 
the Town will provide final input so that the study team can hold its evaluation and selection of 
recommended alternatives in early November. 
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The District asked for input from the Town on its expectations. The town responded that an 
acceptable outcome would be to: 

• Increase detention within its future park similar to Freestone Park 

• Eliminate the need to purchase an additional 60 feet from adjacent development and to 
increase housing densities 

• Reduce construction costs 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide the Town with a revised alternative and associated levels of Entellus 
protection (est. delivery the week of October 14) 

Provide presentation materials to the Town staff by October 23 En tell us 

Present the revised alternative to the Town Council at the November TOQC 
6 Executive Session 

The preceding summary was prepared by Laurie Miller. 
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The following is a summary of a meeting with the Town of Queen Creek (Town) to discuss the 
impacts of modifying the proposed Alternative 4 within the Queen Creek portion of the East Mesa 
Area Drainage Master Plan (ADMP) Update study area. 

Overview of Revised Alternative 4 

Jen Pokorski, project manager for the Flood Control District of Maricopa County (District), 
provided a brief summary of the revised alternative: 

• Assume an overlay for future development that would require additional onsite storm water 
retention beyond cmTent regulations of 2.2 inches so that the capacity of the Rittenhouse 
Channel is not exceeded. Increases of 10%, 20%, and 30% were evaluated. An increase of 
20% is recommended because it achieves the goal of preserving the capacity of Rittenhouse 
Channel through reduction of the peak local runoff. This approach also distributes the 
burden of a constrained system equitably among future developers. 

• Increase the capacity of detention within the future Town park to reduce the offsite peak 
runoff. The park is assumed to function similar to Freestone Park so that portions of the park 
are inundated during frequent storms, but other areas are only inundated during infrequent 
severe storms. 

• Assume that the future SRP easement along the Ryan Road alignment would accommodate 
a series of linear detention basins rather than a channel. The basins would be constructed by 
adjacent developers as part of their drainage plans, similar to what is proposed by Fulton 
Homes. The basins would accept runoff exiting the adjacent developments and provide an 
outfall for the future town park detention basin and upstream offsite runoff. 
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Discussion of Revised Alternative 4 

The following assumptions were made in the analysis of the revised alternative: 

1. A portion of offsite runoff from Pinal County would be conveyed to a proposed detention 
basin at Meridian and Pecos roads. The remainder from Pinal County would enter the 
Barney Farms property and was assumed to be diverted to the future town park. Onsite 
runoff from Barney Farms would be discharged to Germann Road. 

2. Runoff collected in the future park would be metered to an extension of the Queen Creek 
Channel at Merrill Road. 

3. The Town's most recent park layout concept was used to determine potential detention 
capacity. 

4. The SRP corridor may be used by adjacent developers to detain and convey a portion of 
their onsite runoff. 

5. Developers would be responsible for conveying the offsite flows from Pinal County to the 
basin at the future park site. 

The revised alternative provides 1 00-year flood protection with the exception of the Ryan Road 
element. Because of the conditions presented by existing and near-future developments, the system 
is constrained at Ellsworth Road. Therefore, this portion of the system is estimated to provide 75-
year flood protection . 

Future Steps 

The District noted that once the study is completed, the Town may adopt the ADMP Update by 
resolution. The District offered to assist the Town with preparing a package for use as guidelines for 
future developers. 

The District recommended that the Town apply for CIP funding as soon as possible given the 
District 's budget constraints. The Town noted that it may wish to construct the detention portion of 
the future park sooner than District cost-share funds are available. If so, it would request 
reimbursement from the District after construction is completed. 

The study team will assist the Town in preparing a package for review by the Town Council. The 
following will be provided: 

• Simplified exhibit of the revised alternative to include: 

General symbols of runoff and flow direction 

Lines indicating existing drainage infrastructure (green lines) and propose infrastructure 
(red lines) 

- Areas of proposed increased-retention overlay 

• Simplified text describing the proposed alternative, including its advantages, such as: 

- Maximizes existing infi·astructure 

- Does not require any new publicly-funded channels west of Ellsworth Road 
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Does not exceed capacity of Rittenhouse Channel 

Reduces the need for expensive new infrastructure 

Encourages open space in the design of future development 

Turns the SRP utility corridor into an amenity 

- Does not require land purchase 

- Distributes contributions from future development fairly 

October 23 , 2013 

• Exhibit of the previous Alternative 4 as background material for staff in answering any 
questions regarding the progression of the study: 

Include a description of issues that had arisen during prior discussions with the Town 
staff, project stakeholders, and the public 

The study team will provide a draft submittal to the Town before November 5, preferably next 
week. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide the Town with exhibits for the November 6 Town Council Entellus 
executive session 

Provide the Town with descriptions of alternatives, advantages, and En tell us 
issues for the November 6 Town Council executive session 

The preceding summary was prepared by Laurie Miller. Attendees are asked to advise Laurie within 
one week of dissemination via e-mail of any discrepancies and/or omissions. 
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Project: East Mesa ADMP Update 

Job No.: FCD 2011C017 

Subject: Queen Creek Coordination Meeting 

Attendee 
Jen Pokorski 
Cathy Regester 
Chris Anaradian 
Chris Dovel 
Adam Robinson 
Heman Aristizabal 
John Griffin 
Dave Wilson 
Laurie Miller 

Affiliation 
FCDMC 
FCDMC 
TOQC 
TOQC 
TOQC 
En tell us 
EPG 
EPG 
L TM Engineering 

MEETING SUMMARY 

Date: November 19, 2013 

Time: 3:30p.m. 

Place: Town of Queen Creek 

E-mail 
jmp@mail.maricopa.gov 
cwr@mail.maricopa.gov 
chris .anaradian@queencreek.org 
chris .dovel@queencreek.org 
adam.robinson@queencreek.org 
aheman@entellus.com 
jgriffin@epgaz.com 
dwilson@epgaz.com 
miller@LTMengineering.com 

The following is a summary of a meeting with the Town of Queen Creek (Town) to discuss design 
and implementation details of the proposed Alternative 4 within the Queen Creek portion of the 
East Mesa Area Drainage Master Plan (ADMP) Update study area. 

Jen Pokorski stated the meeting goals of identifying design criteria to co-locate a detention basin 
within the future Sports Complex and the regulatory implementation of an increased-retention 
overlay. 

Detention Basin I Future QC Sports Complex Parameters 

The study team described the process of analyzing the viability of co-locating a detention basin and 
park. First, the required storage volume was calculated. Then, the most recent conceptual park 
layout was reviewed and reconfigured to maximize the number of all-weather ball fields for 
tournament play. However, additional information is needed from the Town in order to develop 
design criteria that will accommodate the park plan and anticipated usage. The Town provided the 
fo llowing direction: 

• The future Sports Complex is slated for tournament play. Baseball is played year-round and 
soccer is played in the fall. 

• Tournament play requires that the fields be available (not inundated) for play at all times. 
Therefore, the detention basin and channel cannot interfere with tournament operations. 

• Periodic inundation of baseball fields requires heavy maintenance and should be avoided if 
possible. Infrequent (e.g. , 1 00-year storm) inundation may be acceptable . 
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• Adam Robinson will verify that the conceptual layout of the Sports Complex shown in the 
Parks Master Plan is still valid. The Parks Department will provide a summary of program 
requirements early next week. 

• The Town owns a triangular parcel at the Ryan and Signal Butte alignments. If it is available 
for detention, its use should be maximized in order to minimize the likelihood of ball field 
inundation. Chris Dovel will verify its availability. 

• Chris Dovel said that detention within a park has unique characteristics; therefore, design 
requirements such as water depth and side slopes would be treated on an individual basis. 

Increased Retention Overlay 

Chris Anaradian noted that inclusion of a retention overlay as an engineering requirement for future 
development will facilitate its implementation. He briefed the Town Council on November 61

h in its 
executive session, and the reception was favorable. 

Next Stakeholder Meeting 

The next stakeholder meeting should be held in mid-December. Invitees should include those 
previously contacted (e.g. , Jorde, Barney, Brimhall, Pew), plus a statement to pass the invitation to 
neighbors or others who may have an interest. The meeting should include the following points: 

• Results of incorporating previous stakeholder input 
• The burden of implementation is shared equitably among future developers, including the 

Town 
• Approximate channel sizes for segments to be constructed by developers 

Laurie Miller will draft an invitation to be sent by the District. The meeting will be at 5 PM at the 
Town offices. Chris Dovel will confirm the date; December 9, 10, or 12 is preferred. 

A meeting was scheduled for December 2 at the Town offices to coordinate the stakeholder meeting 
agenda and exhjbits. 

Future Steps 

J en stated that after receipt of park pro gram requirements, EPG will begin developing 15% design 
plans and coordination with Harry Cooper, FCDMC. The draft Recommended Alternative Report is 
due on December 12, 2013. Once the report is complete, the District and Town will develop a 
Capital Improvements Project proposal. 
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Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide the study team with programming and requirements for the Adam Robinson 
future Sports Complex 

Verify the availability of the Town's triangular land parcel for Chris Dovel 
detention 

Select a date for the next stakeholder meeting Chris Dovel 

Bring to the stakeholder meeting the approximate channel sizes for Heman Aristizabal 
segments to be constructed by developers 

Prepare a draft invitation for email distribution to stakeholders Laurie Miller 

The preceding summary was prepared by Laurie Miller. Attendees are asked to advise Laurie within 
one week of dissemination via e-mail of any discrepancies and/or omissions . 
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Agency/Uti I ity Meeting Date 

Group Stakeholder Meeting 4/23/2012 

Group Stakeholder Meeting 6/28/2012 

Fulton Homes 8/27/2012 

Landmark Companies 9119/2012 

Landmark Companies 9/24/2012 

Group Stakeholder Meeting 6/6/2013 
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MEETING SUMMARY Engin eer i ng, Inc . 

Project: 
Job No.: 

East Mesa ADMP Update 

FCD 2011C017 

Private Sector Stakeholder Involvement 
Subject: Kick-OffMeeting 

Date: 
Time: 

April 23, 2012 

1:30 p.m. 

Place: FCDMC 

The following is a summary of discussion at the public sector stakeholder involvement 
kick-off meeting for the East Mesa Area Drainage Master Plan (ADMP) Update. The 
purpose of the meeting was to introduce the project to those with active and/or future 
development within the study area and solicit input on storm drainage management 
solutions. The meeting agenda and list of attendees are attached. 

INTRODUCTIONS & PROJECT BACKGROUND 

After attendee introductions, Jen Pokorski , project manager for the Flood Control District 
of Maricopa County (District) presented an overview of the project background, history, 
and goals. The original East Mesa ADMP was completed in 1998, and a significant 
portion of the recommended facilities have since been implemented. An update was 
initiated due to subsequent extensive development, the obligation to reserve capacity in 
the Powerline Floodway for upstream dam functions , and District jurisdictional decisions 
to locate all facilities within Maricopa County. Additionally, changes in watershed 
drainage patterns have exacerbated flooding in some areas. 

PROJECT SCHEDULE & MILESTONES 

The District recently prepared an update to the hydrologic modeling to account for 
changes to the watershed. Major milestones for the project include development and 
evaluation of alternatives (spring and summer 2012, respectively), selection of a 
recommended alternative (August 2012), and project completion in February 2013. 

CURRENT/FUTURE REGIONAL ACTIVITIES, OPPORTUNITIES, & CONSTRAINTS 

The study area is divided into four regions. Approximate boundaries are as follows: 

• Zone 1: Northern boundary to the Powerline Floodway 
• Zone 2: Powerline Floodway to Gennann Road 
• Zone 3: Phoenix-Mesa Gateway Airport 
• Zone 4: Germann Road to southern boundary 

Activities, opportunities, and constraints were discussed as follows by region. 
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Zone 1 Activities 

Hawes & Ray Roads. Morgan Neville noted that the land on the northwest and 
southwest comers have commercial entitlements. There are no immediate plans for 
development. He mentioned a study that may be relevant to the project: the Northeast 
Development Plan prepared by Jacobs Consultancy for the Phoenix-Mesa Gateway 
Airport. It is available through the link titled "Draft NAPD" under the Current Planning 
Studies" section at: http://www .phxmesagateway.org/DocurnentsAndF ormsLibrary.aspx 

Hawes & SR 202. Land at this location is zoned for dense mixed-use development, 
although there are no immediate plans for development. 

Eastmark Development. Eastmark Development, located on the GM Proving Grounds 
site, covers a large portion of Zone 1 and extends into Zone 2. DMB is currently working 
through the District's permitting process on Development Unit 7, which impacts the 
Powerline Floodway. The project team will contact Hoskin/Ryan, the DU-7 consultant, 
for the latest development plan. 

Zone 2 Activities 

Pecos Road. Chronic flooding was noted along Pecos Road in the vicinity of Mountain 
Road. In general, drainage conveyance between Meridian and Signal Buttes roads is 
disjointed and subject to sheet flooding . 

Germann & Meridian Roads. CMC Steel operates on the northwest comer of Germann 
and Meridian roads. Improvements are underway to address drainage problems within the 
property. 

TRW has an industrial site on Germann Road adjacent to CMC Steel. A large onsite 
detention basin was constructed to handle onsite runoff. In the future, TRW may sell its 
land and lease back a portion ofthe site for its operations. 

It was noted that a recent industrial development along Gennann Road has improved 
drainage conditions at Germann and Meridian roads. 

Zone 3 Activities 

Zone 3 is the Phoenix-Mesa Gateway Airport, and since the airport has its own drainage 
plan, no additional regional facilities are needed. Therefore, Zone 3 activities and 
drainage issues are excluded from the project planning area and were not discussed. 

Zone 4 Activities 

Germann & Meridian Roads. Barney Farms owns 350 acres at the southwest comer of 
Gennann and Meridian roads, across from the TRW facilities. Future development may 
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include residential and light industrial; however, such a development would require a 
major land use plan amendment. It was noted that the Signal Butte Road alignment would 
shift eastward between Germann Road and 12 mile south of Germann Road to the 
Meridian Road alignment and then continue south. 

Barney Farms. Barney Farms has existing recreational facilities within Zone 4 and is 
discussing a potential land trade with the Town of Queen Creek to relocate a planned 
community park adjacent to the Barney Family Sports Complex. Barney Farms would be 
willing to co-locate future detention facilities if there are mutual benefits to do so. The 
park would be owned and operated by the Town; incorporating flood mitigation would be 
coordinated with the Town. 

Queen Creek Station. A residential development is planned for a parcel north of the 
Rittenhouse Channel along Ellsworth Road. The project team will verify that the 
development was considered when updating the hydrologic analysis for the East Mesa 
ADMP Update. 

A question arose as to whether crossing of the Rittenhouse Channel is allowed. Jen 
Pokorski responded that it can be crossed, but a permit is required to do so. 

FUTURE MEETINGS 

Additional stakeholder meetings will be held to present and discuss proposed alternatives 
in early June 2012 and to present a draft recommended alternative in August 2012. 

OTHER 

Questions arose regarding how non-engineered berms will be treated in the East Mesa 
ADMP Update. The berms have a significant effect on drainage patterns. However, lack 
of design and maintenance raise the probability of failure, so it is important to understand 
the impact on downstream drainage behavior for in-place conditions as well as if the 
berms were to fail. From a regulatory standpoint, they may not be counted on to function 
in the future. However, this situation poses difficulties for developers because of the 
uncertainty of what will be required of them to handle offsite drainage. Given Mesa's 
offsite/onsite retention and conveyance policies, developers need direction on how to 
proceed because the amount and location of offsite flow could change significantly. 

Questions arose on the status of the Powerline, Vineyard Road, and Rittenhouse (PVR) 
Flood Retarding Structure rehabilitation project. The District wi ll provide a status update 
to the stakeholders . 
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ACTION ITEMS 

The following action items were assigned: 

Action Item Responsible Party 

Collect and review the Northeast Development Plan prepared by En tell us 
Dibble & Associates for the Phoenix-Mesa Gateway Airport 

Collect and review the latest Eastmark Development plan from Entellus 
Hoskin/Ryan 

Verify that Queen Creek Station was considered when updating FCDMC/Entellus 
the hydrologic analysis for the East Mesa ADMP Update 

Provide a status update of the PVR Rehabilitation Project. to the FCDMC 
stakeholders 

The preceding summary was prepared by Laurie Miller. Attendees were asked to report 
any discrepancies and/or omissions within one week of the May 4th distribution date. 

c: Attendees 
Andy Sarat, CMC Americas 
Nicholaus Fischer, Merit Partners, Inc . 
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Job No.: 

MEETING SUMMARY 

East Mesa ADMP Update 

FCD 2011C017 

Private Sector Stakeholder Involvement 
Subject: Meeting #2 

Date: 
Time: 

.... v 

Eng i nee ri ng , Inc . 

June 28, 2012 

1:30 p.m. 

Place: FCDMC 

The following is a summary of discussion at the private sector stakeholder involvement 
meeting to present draft alternatives for the East Mesa Area Drainage Master Plan 
(ADMP) Update. The purpose of the meeting was to solicit feedback on the alternatives 
from those with active and/or future development within the study area. The following 
attachments are included: meeting agenda, list of attendees, and handouts of alternatives 
and descriptions. 

INTRODUCTIONS & PROJECT BACKGROUND 

After attendee introductions, Jen Pokorski , project manager for the Flood Control District 
of Maricopa County (District) presented an overview of the project background and 
goals. The original East Mesa ADMP was completed in 1998, and a significant portion of 
the recommended facilities have since been implemented. An update was initiated due to 
subsequent extensive development, reserve capacity obligations in the Powerline 
Floodway for upstream dam functions, and District jurisdictional decisions to locate all 
facilities within Maricopa County. Additionally, changes in watershed drainage patterns 
have exacerbated flooding in some areas. 

PROJECT UPDATE 

The District previously prepared an update to the hydrologic modeling to account for 
changes to the watershed. The consultant team has completed its data collection and 
evaluation tasks and has developed draft alternatives for further analysis. Throughout the 
summer, the project team will evaluate the alternatives and select a preliminary 
recommended alternative in September 2012. The recommended alternative will be 
refined as necessary and per stakeholder and public input, and the project completion is 
scheduled for February 2013. 

PRESENTATION OF ALTERNATIVES 

Jen Pokorski introduced the alternatives, which are depicted within three geographic 
zones : 

• SR 24 System: Powerline Floodway to the future SR 24 freeway channel 
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• Ellsworth System: future SR 24 freeway channel to Germann Road (Maricopa 
County) and Queen Creek Road (Pinal County) 

• Rittenhouse System: Germann Road (Maricopa County) and Queen Creek Road 
(Pinal County) to southern study boundary 

It was noted that the study area north of the Powerline Floodway is being evaluated by 
the District under a separate effort. Problems identified for this area are limited to two 
crossings of the Powerline Floodway in Maricopa County and one in Pinal County. The 
District is working with the adjacent landowner and evaluating its policies on capacity 
reserves to convey impounded water from the upstream Powerline, Vineyard Road, and 
Rittenhouse Flood Retarding Structures to mitigate capacity concerns with the Powerline 
Floodway. 

SR 24 System 

The interceptor channel planned as part of the future SR 24 freeway forms the backbone 
of the north portion of the study area and is common to all alternatives of all systems. 
ADOT has stated that the future SR 24 channel will be designed to accommodate the 
100-year storm. Alternatives for this zone are focused on solving existing drainage and 
roadway access issues along Mountain Road, Erie Street, and Galveston Road. Input on 
the alternatives presented included: 

• Land between Mountain Road and the GM Desert Proving Grounds property was 
recently rezoned as residential. 

• Harvard Investments has plans to develop the portion of the GM Desert Proving 
Grounds south of the DMB property. Drainage from the 100-year storm will be 
accommodated in the design. 

• Ron Bertram noted that the Maricopa County Department of Transportation 
(MCDOT) recently lowered Mountain Road north of Williams Field Road by 
approximately two feet on the east side. The project team will contact MCDOT 
for an update. 

Ellsworth System 

• MGC Pure Chemicals, located one block north of Pecos Road along Mountain 
Road, recently constructed a drainage channel to collect and convey runoff from 
an existing wash to the east of its property. It was noted that the alignment of the 
Pecos Road conveyance for Alternative 2 would exacerbate the existing drainage 
problem at the site. MGC would prefer that the Pecos Road segment be located on 
the south side of the road . 

• Alternative 3: The alignment cuts through existing parcels; therefore, future 
development of those parcels would be negatively impacted. 
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• TRW reported that it intends to sell its property and lease back approximately 85 
acres at the southeast comer of the property for continued operations. The 
remaining parcel is vacant and would be developed as an industrial park. The new 
development on the TRW property will provide 1 00-year 2-hour retention, which 
is a change from the current condition which has 100% onsite retention. 

- It was noted that the previous hydrologic analyses assumed 100% onsite 
retention because the site includes a very large, deep retention basin. It 
was also mentioned that the onsite retention basin will most likely be fil led 
by future developers. Therefore, the future condition models may need to 
be modified to reflect future development in the absence of the current 
retention capacity. 

Rittenhouse System 

• Regarding the concept of maintaining the existing 1 00-year, 2-hour retention 
depth of 2. 7 inches in Queen Creek in the future: a suggestion was made that may 
facilitate implementation. If developers agreed to retain the higher depth, in tum, 
the requirement to drain retained waters within 36 hours could be adjusted to 
apply only to the lesser amount of2.219 inches. 

• It was noted that the Ironwood Crossing development, located in Pinal County 
between Queen Creek and Ocotillo roads, is moving forward. A drainage channel 
that had been partially constructed during a prior phase currently empties onto 
vacant agriculture land. Adding a channel extension along Meridian Road to 
eventually connect with this channel or lowering the proposed channel along 
Queen Creek to connect directly with the development's drainage channel should 
be evaluated as part of the Rittenhouse System alternatives. 

FUTURE MEETINGS 

An additional stakeholder meeting will be held in mid-September to present and discuss 
the draft recommended alternative. A final meeting will be held to present the final 
recommended alternative before February 2013 . 

ACTION ITEMS 

The following action items were assigned: 

Action Items Responsible Party 

Contact MCDOT for an update on the Mountain Road Entellus/L TM 
improvements 
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Evaluate the need to modify the future condition hydrologic 
models to reflect potential future changes in retention within the 
TRW property. 

The preceding summary was prepared by Laurie Miller. 

c: Attendees 
Andy Sarat, CMC Americas 
Nicholaus Fischer, Merit Partners, Inc. 
Morgan Neville, Mesa Airport Growth Properties LLC 
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Area Drainage Master Plan Update 

Proposed Alternatives 

As described below and shown on the attached maps, the study area was divided into three 
somewhat independent zones. Each zone includes three proposed alignments for consideration 
and further analysis. In addition, a "no further action" alternative will be evaluated for each zone. 
It will be used to ascertain the value of the proposed alternatives and the consequences of 
maintaining the status quo (no maps are included for this alternative). 

Note that the primary drainage issue in the area north of the Powerline Floodway/Ray Road 
alignment is capacity issues of the Powerline Floodway at the Ellsworth Road crossing. The 
Flood Control District of Maricopa County is working to address this issue independent ofthe 
East Mesa ADMP Update. 

ADOT SR 24 Zone 

The SR-24 Zone includes the contributing area between the Powerline Floodway and the future 
SR-24 freeway. The future freeway drainage system is the backbone of this zone and will 
intercept runoff and convey it to the Powerline Floodway. The remaining drainage issues are 
concentrated between the Mountain and Meridian road alignments from Ray Road on the north 
to Williams Field Road on the south. Significant runoff generated in Pinal County combines with 
local flows and floods large tracks of land and impedes traffic and local access . 

Alternative 1: 

• Interceptor channel along the Meridian Road Alignment from south of Ray Road to the 
SR-24 freeway channel. 

• Interim detention basin within the SR-24 right-of-way to reduce peak flow until the 
freeway channel is built. At that time, the basin will be abandoned. 

Alternative 2: 

• Similar to Alternative 1, except that the detention basin would be a permanent structure 
located farther north at Galveston Road. This basin will reduce peak flows somewhat and 
allow a smaller downstream channel along Meridian Road. 

- Until the SR-24 channel is constructed, the channel would discharge into a natural 
wash that will eventually di scharge into a new channel at Pecos Road. 

Alternative 3: 

This alternative proposes a 1 0-year level of protection to address more frequent , smaller flooding 
events rather than 1 00-year protection typically provided to address regional flooding issues and 
reduce the extent of floodplains. Components include: 

• A series of small roadside channels to move runoff through the area and discharge it into 
• the existing GM Desert Proving Grounds perimeter channel. 

• Delineation of 1 00-year floodplains throughout the neighborhood to detern1ine the 
extents of flood hazard and identify any structures at risk. 
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• Ellsworth Zone 

• 

• 

This zone includes the area contributing to the Ellsworth Channel and extends from the 
alignment of the future ADOT SR-24 freeway to Germann Road within Maricopa County and to 
Queen Creek Road in Pinal County. Drainage issues include capacity concerns of the Ellsworth 
Channel and chronic flooding along Pecos Road. 

Alternative 1: 

• Meridian North Channel intercepts runoff from Pinal County between the proposed SR-
24 freeway and Pecos Road and conveys it to the proposed Pecos/Meridian Basin. 

• Pecos/Meridian Basin shown at the southwest comer of the intersection Pecos and 
Metidian Roads on a vacant parcel currently owned by CMC Americas. The basin would 
reduce peak di scharges along Pecos Road. 

• Meridian South Channel intercepts runoff from Pinal County between Queen Creek and 
Pecos roads and conveys it north to the proposed Pecos/Meridian Basin. 

• Pecos Road Channel conveys runoff from Meridian Road to the proposed 
Pecos/Ellsworth Basin. 

• Pecos/Ellsworth Basin near the intersection of Pecos and Ellsworth Roads. The basin 
would reduce peak discharges to the Ellsworth Channel. 

Alternative 2: 

• Similar to Altemative 1, except that the Pecos Road Channel is offset from the road to 
follow historic drainage pattems. Additionally, the Pecos/Ellsworth Basin is eliminated. 

Alternative 3: 

• Similar to Altemative 2, except that a portion of the Pecos Road Channel is shifted \4 
mile to the south . Additionally, a short segment of the Ellsworth Channel and existing 
culvert under Ellsworth Road would require modification. 

• Includes preserving some of the agricultural land within the drainage area through 
purchase of development rights to reduce overall runoff. 
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• Rittenhouse Zone 

• 

• 

The Rittenhouse Zone includes the area south of Germann Road in Maricopa County and south 
of Queen Creek Road in Pinal County. Issues include drainage complaints at the Germann Road 
crossing and capacity concerns with the Rittenhouse Channel under future conditions. 
Additionally, the area lacks regional conveyance facilities and significant runoff is likely to 
concentrate along Germann and Queen Creek roads. 

Alternative 1: 

• Regional channel along Germann Road from west of Meridian Road to the Rittenhouse 
Channel (Sossaman Road alignment) 

• Regional channel along Queen Creek Road from Meridian Road to the end of the 
Rittenhouse Channel Extension (Crismon Road alignment) 

• Lateral channel to convey the flows to either channel 

• A detention basin along each of the regional channels to reduce peak flows , thus 
decreasing the size of infrastructure and potentially resolving any capacity deficiencies in 
the Rittenhouse Channel. The proposed location of these basins may change as the 
alternatives are further developed. 

Alternative 2: 

• Replaces the Germann and Queen Creek Channels with a single regional channel that 
roughly follows the historic flow path between the two roads. 

• Several lateral channels to intercept and convey flow to the regional channel. 

• Application of nonstructural solutions to address capacity issues with the Rittenhouse 
Channel. Options may include floodplain delineations, identification of risk zones along 
the channel, or providing a buffer along the channel that could accommodate some 
overflow from the channel without flooding adjacent properties. 

Alternative 3: 

• Similar to Alternative 1, except that the detention basins are eliminated. Instead, new 
development within Maricopa County or Queen Creek would be subject to a higher 
retention requirement. 

• Includes preserving some of the existing agricultural lands within the drainage area 
through purchase of development rights to reduce overall runoff. 

• Application of nonstructural solutions to address capacity issues with the Rittenhouse 
Channel. Options may include floodplain delineations, identification of risk zones along 
the channel, or providing a buffer along the channel that could accommodate some 
overflow from the channel without flooding adjacent properties . 
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Project: 
Job No.: 

East Mesa ADMP Update 
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Subject: Fulton Homes Coordination Meeting 

Attendee 
Jen Pokorski 
Norman Nicholls 
Troy Peterson 
Heman Aristizabal 
Laurie Miller 

Affiliation 
FCDMC 
Fulton Homes 
Bowman Consulting 
En tell us 
L TM Engineering 

Date: 
Time: 

August 27, 2012 

1:00 p.m. 

Place: FCDMC 

E-mail 
jmp@mail.maricopa.gov 
Nnicholls@fultonhomes.com 
Tpeterson@bowmancg. com 
aheman@entellus.com 
miller@LTMengineering.com 

The following summarizes a meeting with Fulton Homes to discuss preliminary alternatives 
for the East Mesa Area Drainage Master Plan (ADMP) Update. Meeting handouts, provided 
by Entellus and Bowman Consulting, are attached. 

Project Background 

Jen Pokorski , project manager for the Flood Control District of Maricopa County (District), 
noted that Entellus was retained to update the East Mesa ADMP, originally developed in 
1998. The update was initiated due to significant changes in the watershed and ongoing 
flooding concerns within the study area. Additionally, rainfall data has recently been updated 
and new mapping is available. 

Significant flooding in Maricopa County has occurred at several locations, including in the 
southern portion of the study area along Gennann and Queen Creek Roads. Runoff originates 
in Pinal County, crosses into Maricopa County at Meridian Road, and drains to the existing 
Rittenhouse Channel and ultimately to the East Maricopa Floodway (EMF). Preliminary 
alternatives have been developed, referred to as the Rittenhouse System, to address these 
flooding problems. It was noted that preliminary alternatives for the SR 24 System and 
Ellsworth System have also been developed to address flooding issues in the northern 
portions ofthe study area. 

Development Plans within the Study Area 

Fulton Homes is in the process of developing Queen Creek Station, a residential parcel in 
Queen Creek. The parcel is bounded by Queen Creek Road, Rittenhouse Channel , Ryan 
Road, and Ellsworth Road. The main entrance to Queen Creek Station will be from Ellsworth 
Road and not from Ryan Road_ Mr. Nicho lls noted that because of opposition from residents 
of Ellsworth Mini-Farms on the north side of Ryan Road, the south side of the road will not 
be improved. 
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Concurrently, Salt River Project (SRP) is securing a 1 00-foot easement on the south side of 
the Ryan Road centerline alignment for a 230-kV power transmission line. 

Mr. Nicholls referenced several other parcels in the vicinity that may be impacted by the 
Rittenhouse System alternatives, including Jorde Farms, La Jara, and Newell Barney/Barney 
Farms. 

Discussion of Rittenhouse System Alternatives 

The three preliminary alternatives were presented and discussed. The infrastructure for 
Alternatives 1 and 3 are similar and include open channels along Germann and Queen Creek 
Roads. Alternative 1 includes two detention basins; Alternative 3 proposes an overlay with 
higher retention requirements for new development and agricultural preservation in lieu of 
detention basins. Alternative 2 combines the Germann and Queen Creek channels of 
Alternatives 1 and 3 into one channel along the Ryan Road alignment. Additionally, 
nonstructural elements are included in Alternatives 2 and 3 along Rittenhouse Channel to 
address capacity issues. 

Mr. Nicholls stated a strong preference for either Alternative 1 or 3 and against Alternative 2. 
Fulton Homes intends to use the SRP utility easement as a green space amenity for Queen 
Creek Station. Additionally, Mr. Nicholls noted that road crossings of the transmission line 
corridor are much less expensive than a channel crossing. 

Jen Pokorski reiterated that the alternatives presented are preliminary. The development of 
the ADMP Update not preclude Fulton Homes from moving forward with its development 
plans for Queen Creek Station in accordance with the Town of Queen Creek's current 
development regulations. 

ADMP Update Schedule 

Jen Pokorski noted that the alternatives will be evaluated by the project team based on 
several factors including effectiveness of solving the flood control issues, cost, and public 
and stakeholder input. A preliminary recommended alternative will be selected in October. 
The preliminary reconunendations will be evaluated and refined based on continued public 
and stakeholder input. The project will be completed in February 2013. 

The next stakeholder meeting is scheduled for October to present the draft recommended 
alternative. 

Implementation of the recommended plan will occur as funds and funding partnerships are 
identified. Some elements may be designed and constructed in the near future to address 
inunediate flooding issues, while others could take a number of years to implement due to 
funding and other constraints. 

The preceding summary was prepared by Laurie Miller. Attendees are asked to advise Laurie 
• within one week of dissemination via e-mail of any discrepancies and/or omissions. 

c: Attendees 

Page 2 of 2 



• 

• 

• 

MEETING SUMMARY 

Project: East Mesa ADMP Update 

Job No.: FCD 2011C017 

Subject: Alternatives Discussion- Rittenhouse Zone 

Attendee Affiliation Phone 
Jen Pokorski FCDMC 602-506-4695 
Jason Barney Landmark Co. 480-818-2000 
John Hartman Landmark Co. 480-305-7002 
Bryan Kitchen EPS Group 480-503-2250 
Kevin Morgan EPS Group 480-503 -2250 
Brian Nicholls EPS Group 480-503-2250 
Ryan Sauer Entellus, Inc. 602-244-2566 
Laurie Miller L TM Engineering 602-485-5880 

Eng ineeri ng, In c. 

Date: September 19, 2012 
Time: 10:00 a.m. 

Place: EPS 

E-mail 
jpm@mail.maricopa.gov 
jason@jasonbamey.com 
john@landmark.net 
bryan.kitchen@epsgroupinc.com 
kevin.morgan@epsgroupinc.com 
brian.nicholls@epsgroupinc.com 
rsauer@entellus. com 
miller@LTMengineering.com 

The following is a summary of a coordination meeting with to discuss alternatives presented at a 
stakeholder meeting on June 28, 2012 for the Rittenhouse Zone of the East Mesa Area Drainage 
Master Plan (ADMP) Update. 

Discussion of Alternatives 

The alternatives presented at the June 28 , 2012, stakeholder meeting were discussed. The main 
components of alternatives in the Rittenhouse Zone are: 

• Alternative 1 - Regional channels along Germann and Queen Creek roads with adjacent 
detention basins. 

• Alternative 2 - Germann and Queen Creek channels would be replaced by a single 
channel along the Ryan Road alignment. 

• Alternative 3 - Similar to Alternative 1, except the large detention basins are eliminated 
and replaced with higher retention requirements for new development. 

The capacity of the existing Queen Creek Channel Extension is about 500 cfs, so its ability to 
handle additional flow is very limited. The Town of Queen Creek plans to extend the channel to 
Merrill Road. 

Of the alternatives presented, Landmark Companies strongly objects to Alternative 2. Jason 
Barney is interested in the ultimate location and size of a regional channel so he can evaluate its 
impacts on land planning to date. He intends to be at the preliminary plat stage in about a year. 
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East Mesa ADMP Update 
Alternatives Discussion Summary 

Discussion of Hydrology 

September 19, 2012 

EPS is submitting a drainage report for Ironwood Crossing just east of Meridian Road. CMX had 
prepared a drainage report for Ironwood Crossing previously, and the peak offsite runoff was 
estimated to be 610 cfs. However, the ADMP model shows 1 ,400 cfs. EPS agreed to evaluate the 
differences in the two model approaches to identify the reasons for such a large gap in results. 

The group will meet again on September 24, 2012, to discuss the differences in hydrology. 
Stacey Brimhall will be invited to the meeting as well. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Provide channel dimensions for all Rittenhouse Zone alternatives Ryan Sauer 

Provide CMX drainage report for Ironwood Crossing to the District Bryan Kitchen 

Evaluate the differences in hydrologic methodology and results Bryan Kitchen 
between the District regional model and the EPS Ironwood Crossing 
model 

Provide area land plan for Landmark Companies Jason Barney 

Provide a parcel map for the section of land south of the Barney J en Pokorski 
property 

Provide a copy of the ADMP future condition model to EPS J en Pokorski 

The preceding summary was prepared by Laurie Miller. 
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MEETING SUMMARY 

Project: East Mesa ADMP Update 

Job No.: FCD 2011C017 
Hydrologic Analysis Discussion -

Subject: Rittenhouse Zone 

Attendee Affiliation Phone 
J en Pokorski FCDMC 602-506-4695 
Cathy Regester FCDMC 602-506-1501 
Felicia Terry FCDMC 602-506-8111 
Jason Barney Landmark Co. 480-818-2000 
John Hartman Landmark Co. 480-305-7002 
Stacy Brimhall Langley Properties 602-531-5691 
Monte Nevitt Nevitt Farms 602-402-1529 
Bryan Kitchen EPS Group 480-503 -2250 
Kevin Morgan EPS Group 480-503 -2250 
Brian Nicholls EPS Group 480-503-2250 
Heman Aristizabal Entellus, Inc. 602-244-25 66 
Laurie Miller L TM Engineering 602-485-5880 

En gineer i ng , I n< . 

Date: September 24, 2012 
Time: 3:00p.m. 

Place: EPS 

E-mail 
jpm@mail.maricopa.gov 
cwr@mail.maricopa. gov 
fet@mail.maricopa.gov 
j ason@jasonbamey.com 
john@landmark.net 
stacy@langeyland.com 
feller58@gmail.com 
bryan.kitchen@epsgroupinc.com 
kevin.morgan@epsgroupinc.com 
brian.nicholls@epsgroupinc.com 
aheman@entellus.com 
miller@L TMengineering.com 

The following is a summary of a coordination meeting with to discuss hydrologic modeling 
assumptions and results for the Rittenhouse Zone of the East Mesa Area Drainage Master Plan 
(ADMP) Update. 

Hydrologic Discussion 

EPS is currently working on the Ironwood Crossing development just east of the Rittenhouse 
Zone planning area. Jason Barney noted that Barney Park Estates is also planned in the area. 

Brian Kitchen reported that the Ironwood Crossing drainage report has been approved by Pinal 
County, and there were several differences in peak runoff estimates compared to the ADMP 
estimates. His comparison with the ADMP model included the following: 

• The Ironwood Crossing analysis was based on 100-year, 6-hour rainfall , whereas the 
ADMP model evaluated the 1 00-year 24-hour. 

• Assumptions in routing and loss parameters differed. 

• Offsite (upstream) flow for the subdivision model was modeled in more detail than the 
regional planning model. 

• The EPS model includes a flow split upstream of the subdivision that takes a portion of 
runoff to the south. The topography is very flat, and the regional model does not include a 
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East Mesa ADMP Update 
Hydrologic Discussion Summary September 24, 2012 

flow split at that location. It was agreed that with or without the flow split, runoff 
discharges to the same location. 

Monte Nevitt identified locations of breakout that moves runoff along the railroad tracks. 

Discussion of Alternatives 

Of the alternatives developed to date, landowners m the vicinity support channels along 
Germann Road and Queen Creek Road. 

Next Steps 

Jen Pokorski, project manager for the East Mesa ADMP Update, reported that the schedule for 
the next public and stakeholder meetings has been delayed until spring 2013 in order to respond 
to input to date. 

Action Items 

The following action items were assigned: 

Action Items Responsible Party 

Evaluate the 1 00-year, 24-hour rainfall for the Ironwood Crossing Bryan Kitchen 
development and compare with the ADMP model 

Provide a copy of the ADMP future condition model to EPS J en Pokorski 

The preceding summary was prepared by Laurie Miller. 
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MEETING SUMMARY Eng ineeri n g, In <. 

Project: East Mesa ADMP Update 

FCD 2011C017 
Date: June 6, 2013 

1:30 3:30p.m. Job No.: Time: 

Stakeholder Involvement 
Subject: Meeting #3 - Charrette 

Town of 
Place: Queen Creek 

The following is a summary of discussion private sector charrette to present revised 
alternatives for the Rittenhouse Zone of the East Mesa Area Drainage Master Plan 
(ADMP) Update. The purpose of the meeting was to solicit feedback on the alternatives 
from those with active and/or future development within the study area. 

INTRODUCTION 

Tim Phillips, general manager for the Flood Control District of Maricopa County 
(District), expressed the meeting goal to obtain consensus on implementing a regional 
drainage infrastructure for Queen Creek. If consensus is not obtained, the Town of Queen 
Creek will need to make a decision on the preferred alternative. If no regional plan is 
selected, the "no further action" alternative will be recommended . 

DISCUSSION 

The following questions were discussed: 

Q: 

A: 

Q: 

A: 

Q: 

A: 

Q: 

A: 

Can the existing channel along Queen Creek Road be used to accept more runoff 
from the area? 

The Queen Creek Channel is fully used; it has no additional capacity. Additionally, 
it drains to the Rittenhouse Channel, which has capacity issues. 

Can a larger channel be constructed along Germann Road? 

"Fatal flaws" were identified in constructing a channel along Germann Road, i.e. , 
existing homes would have to be purchased and removed. 

Has the channel shown along Meridian Road been constructed? 

No. ADOT is currently conducting a corridor study, and the District is interested in 
partnering when future road improvements are made. 

Will the channel along Queen Creek Road be on the north or south side of the 
road? 

The south side appears to be most efficient, but the actual alignment has not been 
set. 
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East Mesa ADMP Update 
Private Sector Stakeholder Meeting #3 Summary June 6, 2013 

ADDITIONAL COMMENTS 

The following comments were made during the discussion: 

• There was interest in participating in a regional drainage solution 

• The Town is willing to participate in a coordinated plan 

• The District would consider a drainage plan with less than 1 00-year protection, 
e.g. , 50-year protection 

• Examples of greenbelts within SRP power transmission corridors were viewed 

Page 2 of 2 
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Based on the infonnation gathered during the data collection and analysis phases, the 
Consultant team developed seed ideas for so lutions to drainage issues identified 
throughout the study area. The seed ideas addressed the fo llowing existing and potential 
drainage issue focus areas: 

Table 1: Existing and Potential Drainage Issue Focus Areas 

Label Location Issue 
Powerline Floodway Freeboard and culvert 

A capacity issues. 

Meridian and Mountain Road (Williams Repotted flooding issues. 
B Field Road to Ray Road) 

Ellsworth Channel Freeboard and overtopping 
c ISSUeS. 

Pecos Road (Meridian Road to Ellsworth Reported flooding issues. 
D Road) 

Germann Road (Meridian Road to No adequate facilities to 
Rittenhouse Road) convey/retain increase in 

E flows predicted for future 
conditions. 

Queen Creek Road (Meridian Road to No adequate facilities to 
Rittenhouse Road) convey/retain increase in 

F flows predicted for future 
conditions. 

Rittenhouse Channel (Queen Creek Road Future watershed conditions 

G 
to East Maricopa Floodway) result in insufficient 

freeboard. 

The Consultant team discussed potential methods to mitigating the identified drainage 
issues and developed seed ideas that fall into three main categories: 

• Conveyance 
• Storage 
• Natural Grade 

East Mesa Area Drainage Master Plan Update 
Seed Ideas 
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Conveyance Seed Idea 
A set of possible solutions to drainage problems throughout the study area was 

developed that mostly relied on new or expanded conveyance facilities set along roadway 
corridors. 

Table 2: Conveyance Seed Idea Smnmary 

Drainage Issue Focus Seed Idea Feature 
Area 

A - Powerline Floodway 
Extend channel liner to provide additional capacity. Crossing 
upgrades to eliminate bottle necks. 
Constmct a new channel along Meridian Road to intercept flows 

B - Meridian and 
and convey them south. Eventually, the channel would connect 

Mountain Road (Williams to a joint ADOT/FCDMC channel along the north side ofthe 

Field to Ray) 
new freeway. In the interim, the channel would extend south to a 
new channel along Pecos Road. 

Intercepting flows before they enter the Ellswotth channel with a 

C - Ellsworth Channel 
joint ADOT/FCDMC channel along the north side of the new 
freeway. If needed, or as an interim solution, a basin at Meridian 
and Pecos Roads could provide additional flow attenuation. 
Constmct a new channel along Pecos Road, utilizing existing 

D- Pecos Road (Meridian infrastructure wherever possible, from Meridian Road to the 
to Ellsworth) Ellsworth Channel. A basin at Meridian and Pecos Roads could 

reduce the required channel size. 
Constmct a new channel along Germann Road that outfalls into 
the Rittenhouse Channel. The eastern channel limit would be set 
approxin1ately lh mile east of Signal Butte Road so that only 

E - Germann Road 
flows currently reaching the Rittenhouse Channel would be 

(Meridian to Rittenhouse) 
intercepted. A channel along Meridian Road that connects to a 
basin and/or channel on Pecos Road could reduce the required 
channel size on Gennann Road and reduce flows reaching the 
Rittenhouse Channel but would increase flows reaching the 
Ellsworth Channel. 

F - Queen Creek Road Construct an extension to the channel on Queen Creek 
(Meridian to Rittenhouse) Road(Rittenhouse Channel) east of the existing. 

G - Rittenhouse Channel 
Construct a channel along Meridian Road from lh mile notth of 
Queen Creek Road to a basin and/or channel along Pecos Road . 

East Mesa Area Drainage Master Plan Update 
Seed Ideas 
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Natural Grade Seed Idea 
A variation of the Conveyance Seed Idea was developed that, wherever feasible, included 
conveyance channels that were set mostly along natural flow paths instead of roadway 
corridors. 

Table 3: Natuml Grade Seed Idea Sununary 

Drainage Issue Focus Seed Idea Feature 
Area 

A - Powerline Floodway No feature specific to this seed idea. 
Convey flow through channels/ditches/washes in along natural 

B - Meridian and flow patterns/directions between Meridian Road and Signal 
Mountain Road (Williams Butte Road. Flows discharge along Signal Butte Road at there 
Field to Ray) natural discharge points. 

C - Ellsworth Channel No feature specific to this seed idea. 
Convey flow through channels/ditches/washes along natural 

D- Pecos Road (Meridian 
flow patterns/directions between Meridian Road and Pecos 
Road. These conveyances would be abandoned with the 

to Ellsworth) 
construction of a new channel along the north side of the future 
freeway. 
Constmct a channel along the natural flow course at 
approximately the 1h mile street between Queen Creek and 

E - Germann Road Germann Roads to approximately Meridian Road. TI1e channel 
(Meridian to Rittenhouse) could meander around existing development, as needed. The 

channel could be e:A'tended beyond Meridian Road to intercept 
flows headed towards Queen Creek Road. 

F - Queen Creek Road See E - Germann Road, above. 
(Meridian to Rittenhouse) 
G - Rittenhouse Channel No feature specific to this seed idea. 

East Mesa Area Drainage Master Plan Update 
Seed Ideas 
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Storage Seed Idea 
A set of possible solutions to drainage problems throughout the study area was 

developed that mostly relied on new storage facilities. 

Table 3: Storage Seed Idea Summary 

Drainage Issue Focus Seed Idea Feature 
Area 

A - Powerline Floodway 
Require future development to provide additional retention 
before discharging into floodway. 
Construct a new channel along Meridian Road to intercept flows 
and convey them south to a new basin along the north side of the 

B - Meridian and new freeway. Eventually, the basin would outfall to a joint 
Mountain Road (Williams ADOT/FCDMC channel along the north side ofthe new 
Field to Ray) freeway. In the interim, the basin would outfall into a new 

chatmel between Williams Field and Pecos Roads. 

Intercepting flows before they enter the Ellsworth channel with a 

C - Ellsworth Channel 
new channel along Meridian and a new basin along the north 
side of the new freeway. Basins along Pecos Road could provide 
additional or alternative flow attenuation. 
Construct new basins along Pecos Road with a new channel 

D - Pecos Road (Meridian cmmecting them to Ellsworth Road. Potential basin sites are on 
to Ellsworth) the southeast comer of Meridian and Pecos and at the southeast 

comer of Ellsworth and Pecos. 
E - Getmann Road Constmct a new basin at Meridian Road that outfalls into a new 
(Meridian to Rittenhouse) channel along Germann Road. 
F - Queen Creek Road Construct a new basin between Crimson and Signal Butte Roads 
(Meridian to Rittenhouse) along Queen Creek Road that discharges into existing facilities. 

G - Rittenhouse Channel 
New basins constructed along Germam1 and Queen Creek Roads 
could attenuate flows in the Rittenhouse Chatmel. 

East Mesa Area Drainage Master Plan Update 
Seed Ideas 
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• APPENDIX C. BRAINSTORMING MEETING 

C.l Brainstonning Meeting Summary May 7, 2012 

C.2 Tables of Preliminary Analysis of Brainstorming Elements 

C.3 Propose Alternatives Selection Meeting May 21,2012 
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East Mesa ADMPU Meeting 
Flood Control District: Adobe Room 
May 7, 2012 • 1:00-5:00 PM 

1. Welcome and Introduction (Jen) 
PM 

• Meeting Purpose 
• Project Overview 
• Purpose and Goals and Objectives 

2. Opportunities and Constraints 
• Land Use 
• Land Ownership 
• Planned Facilities 
• Subsidence and Earth Fissures 
• Major Utilities 
• Landscape/Biological Resources 
• Hydrology & Hydraulics Analysis 

3. Drainage and Flooding Problems 
PM 

• Focus Areas 

Break 

4. Brainstorming 
• Preliminary Seed Ideas 
• Open Discussion 

5. Evaluation Criteria 
• Overview 
• Open Discussion 

6. Next Steps 
• Action Items 

1:00-1:15 

1:15-2:00 PM 

2:00-2:15 

2:15-2:30 PM 

2:30-4:30 PM 

4:30-4:50 PM 

4:50-5:00 PM 
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• ')MP Update 
l Meeting Summary 

MEETING SUMMARY 

East Mesa ADMP Update 

FCD 2011C017 

Subject: Alternatives Brainstorming Meeting 

Date: 
Time: 

Eng i ne e r i ng, In [ . 

May 7, 2012 
1:00 p.m. 

Place: FCDMC 

The following is a summary of the brainstorming meeting to discuss seed ideas 
previously developed by the Entellus consultant team. The meeting agenda, attendance 
sheet, and hand-outs are attached. 

1. INTRODUCTION 

Jen Pokorski provided an overview of the study purpose and objectives. The primary 
objectives in developing alternatives are: 

• Provide regional (preferably 1 00-year protection) drainage solutions 

• Focus on efficiency of implementation in recognition of funding constraints 
among the project partners 

• A void the placement of structures in Pinal County 

• Accommodate multi-use opportunities if practicable 

2. OPPORTUNITIES & CONSTRAINTS 

Heman Aristizabal presented study area characteristics and how they relate to 
opportunities and/or constraints: 

Land Use. Current land use is predominantly industrial/commercial, residential , and 
agricultural 

Land Ownership. Land ownership is a mix of private and public lands. Public lands are 
primarily State Trust Lands in Pinal County. 

Planned Facilities. SR 24 will bisect the study area and is the predominant planned 
facility 

Subsidence and Earth Fissures. The northeast portion of the study area, predominantly 
in Pinal County, is most prone to earth fissures and subsidence. However, the risk is low 
to moderate, and no new facilities are anticipated outside Maricopa County. It was noted 
that if any facilities are planned, a recommendation for additional analysis would be 
prudent. 

Major Utilities. Data on water, sewer, municipal gas, and SRP overhead power lines 
have been collected. The City of Mesa has a natural gas gate station at Pecos and Power 
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roads; all gas lines north of this location is city-owned; all areas south are served by 
Southwest Gas. An 8-inch line owned by Southwest Gas was noted in the vicinity of 
Rittenhouse Road. 

Data on telephone lines were taken from the original 1998 ADMP. Stephen Ganstrom 
noted a fiber optic infrastructure hub on the southwest comer of Williams Field and 
Power roads with a north/south cable line along Power Road. 

Entellus noted several shallow, low-pressure buried irrigation lines in Queen Creek along 
Germann Road and Queen Creek Road between Power and Meridian Roads. 

Landscape/Biological Resources. John Griffin reported several landscape/multi-use 
features . A segment of the Maricopa Regional Trail system runs along the Powerline 
Floodway; within Maricopa County, constructed reaches of trail are parallel to the 
floodway alignment but outside of its right-of-way. Pedestrian access to the flood way is 
possible on the Pinal County reach. 

A significant recreation feature is the planned Great Park within the DMB development. 
The DMB plans also include a future golf course adjacent to the First Solar facility on 
Elliot Road. 

The existing Toka Sticks Golf Course is on the western border of the study area adjacent 
to the ASU Polytech campus. 

Queen Creek's planned East Park remains a possible option for co-locating detention 
facilities, to be discussed further with the Town of Queen Creek. It was noted that any 
storage alternatives should be co-located with East Park if practicable. 

Planned trail nodes at Germann and Sossaman and at Germann and Ellsworth roads offer 
multi-use opportunities as key trail connection points to the greater Queen Creek trail 
system to the south. Trail segments identified in Queen Creeks trails plan that are in the 
same location as a potential conveyance facility could be implemented as part of the 
flood mitigation project. However, based on previous, funds are not included in Queen 
Creek 's Capital Improvements Plan for trail construction. 

Maricopa Association of Governments ' (MAG) Desert Spaces Plan has identified 
Environmentally Sensitive Development Areas within the project boundary upstream of 
the Rittenhouse Channel; this information could be used to guide improvements and 
develop landscape design themes in this area. 

Cultural resource impacts were documented during the hydrology update project and 
have been identified throughout the study area. Based on the findings of this report, it 
appears that cultural resources are prolific in the study area; therefore any future facilities 
would likely have to address the impacts to cultural resources regardless of location. 

Biological resources were also documented during the hydrology update for the project. 
Areas identified as having high habitat value are primarily located in Pinal County where 
there has been minimal disturbance to the natural desert. The report recommends 
preserving areas with habitat value, including those not mapped . 
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Hydrology & Hydraulics Analyses. The hydrologic analysis performed by the District 
and verified by Entellus noted deficiencies at the following locations: 

• Powerline Floodway (Ironwood, east boundary crossing of DMB, and west 
boundary crossing of DMB) 

• Ellsworth Channel 

• Germann Road corridor 

• Rittenhouse Channel 

• Pecos Road corridor 

• Mountain/Erie/Galveston neighborhood 

• Queen Creek Road corridor 

• Gerrnann/Ellsworth intersection 

3. DRAINAGE & FLOODING PROBLEMS 

The problem areas identified are the focus of developing alternatives for the East Mesa 
ADMP Update and are described in the next section. 

4. BRAINSTORMING 

• A. Powerline Floodway 

• 

The Powerline Floodway has freeboard issues and is constricted at Ironwood Road, at the 
DMB east boundary crossing, and at the Ellsworth Road crossing. The seed idea was to 
extend the existing channel lining to the top-of-bank to alleviate freeboard issues. 

The District is coordinating with Pinal County to resolve the issue at the Ironwood Road 
crossing. Additionally, the District is coordinating with DMB to resolve the constriction 
at its east property boundary. Therefore, no additional action will be proposed at these 
two locations at this time. 

Possible solutions discussed for the Ellsworth Road crossing include: 
• Construct a parallel bypass channel to increase capacity and outlet into the new 

ADOTbasin 

• Replace existing culverts with a bridge 

• Preserve culverts; relocate and ups1ze the proposed ADOT freeway detention 
basin east of Ellsworth 

• Add detention upstream 

• Widen the Powerline Flood way downstream of Ellsworth/SR 24 
- Would need to determine ADOT constraints since this segment of SR 24 is 

under construction 
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B . Mountain Road Corridor 

The Mountain Road neighborhood is frequently flooded by offsite sheet flow from Pinal 
County. Prior street paving by MCDOT has exacerbated drainage problems and has 
created a sump condition near Mountain and Williams Field roads. The seed ideas are to 
install a combination of detention basins and channels to intercept runoff upstream of the 
development along Meridian Road. 

Possible solutions discussed include: 

• Construct an interim basin within the existing ADOT SR 24 alignment (avoids 
right-of-way or easement purchase) 

• Delineate floodplains and develop a local flood response plan 
- Does not mitigate flooding or access issues 

• Purchase impacted homes 

• Shift proposed channel along Meridian to Mountain Road and construct basin at 
Williams Field Road as the outfall 

• Purchase frontage along the north side of Erie and widen the channel to provide 
10-year flood protection; connect to a new basin at Mountain and Williams Field 
roads. 

• Shift basin location to the southwest comer of Meridian and Galveston Roads 

• Relocate channel on Mr. Bertram's property south to the Williams Field channel 
along Mountain Road. 

• At the Signal Butte alignment, redirect the Bertram channel south to the Williams 
Field channel. 

C. Ellsworth Channel 

Freeboard and overtopping issues were identified for the Ellsworth Channel. However, 
solutions for Pecos Road may mitigate these capacity concerns. It was noted that the 
Pecos Road solution should include the design criterion to size the detention basin(s) 
such that the Ellsworth freeboard issue is mitigated. Because improvement along 
Meridian Road appear to have little effect on the flows reaching the Ellsworth Channel, 
(local flows tend to control) a basin location should be investigated that would attenuate 
the local flows . The comer of Pecos and Ellsworth is an ideal location. There is an online 
basin already at this location that could be upsized or converted to off-line to provide 
additional storage. 

D. Pecos Road Corridor 

Pecos Road is frequently flooded by offsite sheet flow from Pinal County and from 
drainage along Meridian Road from the north and south. The seed ideas are to install a 
system of detention basins and channels to intercept runoff at Meridian Road and 
transport it to the Ellsworth Channel. It was noted that a channel segment was 
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constructed along Meridian Road as part of the CMC facility at Pecos and Meridian 
roads. 

Possible alternatives include: 

• Increase Retention requirements 

• Construct conveyance channel at +/- 1/8-mile south of Pecos to keep high-value 
street frontage properties available for development while placing constructed 
drainage at actual low point of watershed. This might also increase open space 
and recreation value of the channel in addition to minimizing lost property value 
costs on Pecos. 

• Preserve prime farmlands as identified by the NRCS to remain agricultural 

Identify cost of constructing infrastructure required to offset loss of storage 
provided by existing agriculture for cost-value analysis 
Explore non-structural incentives for Mesa and Queen Creek to preserve 
farmland (e.g., increased water supply allotments, distribution for 
infrastructure need offset by preserving agricultural stormwater retention) 
Maintains the retention benefits of farmlands 
Preserves cultural identity 
Could provide water resources security through interruptible water rights 

E. Germann Road Corridor 

The Germann Road corridor does not have capacity to convey runoff under future 
conditions. The seed ideas are to install a combination of detention basins and channels to 
intercept runoff at Meridian Road and transport it to the Rittenhouse Channel. 

Possible alternative solutions discussed include: 

• Shift the CMC Channel along Meridian Road to Germann past the TRW property; 
continue north to ~ mile south of Pecos Road and continue west to a proposed 
basin at Ellsworth Road. 

• Located a channel and detention basin Y2 mile south of Germann Road 

• Replace the proposed Germann Channel with a 10-year storm drain 

• Increase retention requirement 

• Agricultural preservation 

F. Queen Creek Road Corridor 

The Queen Creek Road corridor does not have capacity to convey runoff under future 
conditions. The seed ideas are to install a combination of detention and conveyance to 
intercept runoff at Meridian Road and transport it west to the Rittenhouse Channel. 
Channel alignment could be Queen Creek Road or Y2 mile north of and parallel to Queen 
Creek Road. 
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Discussion points: 

May 7, 2012 

• If the Germann Road Channel were shifted Y2 mile to the south, a channel along 
Queen Creek Road may not be needed. 

• It should be stated explicitly if portions of the facilities will be implemented by 
others. 

• Increase retention requirement 

• Agricultural preservation 

G. Rittenhouse Channel Extension 

The Rittenhouse Channel has freeboard deficiencies under future development 
conditions. 

Possible alternative solutions include: 
• Revisit the District ' s freeboard criteria to determine ifthe criteria are applicable at 

this location. 

• Widen Rittenhouse Channel. 

• Transfer runoff to farmlands via sump as an irrigation source 

• Purchase property adjacent to the channel to be used to accommodate overflow 

• Notify adjacent property owners of future freeboard deficiencies and do not 
pursue remedial measures 

• Purchase drainage easement on the north side of the channel 

• Develop a freeboard-risk overlay 

• Prepare a new floodplain delineation for Rittenhouse Channel 
FEMA delineation would have to be based on existing conditions 

• Determine if the implementation of other plan elements alleviate the freeboard 
issues in Rittenhouse Channel 

• Agricultural preservation 

5. EVALUATION CRITERIA 

Draft evaluation criteria were discussed (attached). Scoring of criteria with several 
components was clarified. The average score of components should be taken rather than 
individual scores for each. Otherwise, the weight of one element with several components 
would overshadow the other criteria. 

The cost component was clarified to mean total life-cycle cost, regardless of whether 
project partners, outside agencies, or private developments provide funding and/or 
construction. Cost-sharing opportunities will be considered in the cost criterion scoring . 
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6. NEXT STEPS 

May7, 2012 

The Entellus consultant team will synthesize the brainstorming ideas and develop up to 
three alternatives plus a no-action alternative for each planning area by the end of the 
week and will provide these draft alternatives to the District for review. In tum, the 
District will reschedule the May progress meeting for earlier in the month. The draft 
alternatives will be discussed and finalized at the May progress meeting. 

The preceding summary was prepared by Laurie Miller. 

c: Attendee 
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Powerline Floodway at Ellsworth Cost Acceptability Constructability Maintenance Effectiveness 

Damages to structures Potential for significant 

• 1 
upstream from NRCS may not accept; public will damage as area 

Ellsworth; roadway object when flooded. Airport may develops and traffic on 

No further action overtopping and object to potential access issues. Ellsworth Road 

ADOT under construction and Additional facilities to 

Land, new culvert, unlikely to accept. Disturbance to maintain. Potential for Increases capacity of 
2 

construction of channel traffic on Ellsworth. DMB may not shared maintenance on channel; provides 100-

Construct a parallel bypass channel to drain into ADOT basin and transitions be receptive to providing land. basin with ADOT. year protection . 

Removal and new Maintains capacity of 

3 
construction Easiest to maintain; no upstream/downstream 

approximately $1.5 Traffic disturbances on Ellsworth add itiona I facilit ies to channel. Provides 100-

Replace existing culvert with bridge million . Road . maintain. year protection . 

Land for the new Supercritical flow 

4 
location. Spillway from spillway difficult to 

floodway pipes under Potential shared predict/design . 

Relocate/upsize ADOT basin east of Ellsworth Road Ellsworth for freeway Prime commercial parcel responsibility Provides 100-year 

Land, construction, Additional facilities to Supercritical flow 
5 

Add detention upstream spillway, dewatering Prime commercial parcel maintain spillway difficult to 

Unlikely to provide any 

benefit upstream 

because supercritical 

6 
flow is controlled by 

ADOT under construction and upstream conditions 

• unlikely to accept. Airport may not and the hydraulic jump 

be receptive to providing land . Potential minor increase in is controlled by 

Widen Powerline Floodway downstream from Ellsworth Road Land, construction Prime commercial parcels. maintenance momentum, not 
New culvert construction Maintains capacity of 

and transitions upstream Would need to be to the north to upstream and 

7 and downstream. Land avoid ADOT basin . Private owner downstream channels. 

cost for transit ion . and DMB would have to dedicate Potential minor increase in Provides 100 year 

Add barrels to existing culvert Approximately$ 1 mil additional ROW. main ten a nee protection 
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Mountain Road Corridor Cost Acceptability Constructability Maintenance Effectiveness 

1 
$10M to $15M in Not acceptable to residents; 

Do Nothing liability; approx, $2.2 M agencies liable. 

Very effective in cutting 

flows entering • 6,000 ft large channel, Very acceptable to neighborhood . Easy to construct. Some neighborhood. Protects 

2 temporary basin, ROW Some property owners may have interim facilities existing and future 

for channel, easement to give up some land, or it may required to drain basin development west of 

for basin , easement for need to be built on state land until ADOT channel is Reliable and easy to Meridian . Provides 100-

Storage seed idea with basin on ADOT future ROW basin outfall. (Pinal County). built . maintain year protection. 

86 parcels affected, 53 Many people unhappy to have to Limited effectiveness. 

3 
w/structures, 23 vacant. pay flood insurance, and no Existing homes with 

Potential damages: 10% resolution of street or property Frequent roadway and flooding issues; 

Floodplain delineation and local flood response plan of value $2.2 M . Liability flooding. property maintenance roadway flooding not 

Properties in floodplain 

4 
approximately 90. Land 

value $15 M, structures Don't see much support from Does not solve roadway 

Purchase impacted homes value $7 M . Liability $5 resident for this. flooding. 

2,600 feet of channel; Solves Mountain Road problems, 

5 
basin; outfall channel to provides outfall for Erie and 

proving grounds channel Galveston . Probably supported by Number of culverts may 

Channel along Mountain Road and basins at Williams Field Road or SR-24 channel. residents. Many driveway culverts increase maintenance. 

Very accepted by neighborhood . Very effective in cutting 

-
6 

Channel 6,000 ft along Some property owners may have flows entering 

Meridian; basin at to give up some land or be built on neighborhood provides 

Basin seed idea, but basin located at Meridian and Galveston Galveston and Meridian . state land (Pinal County). 100-year protection 
I.:>UIVt:::> I::>::>Ut:::> Ill dl t:d 

Channel along Mountain Road and west along Williams Field Road 
7,500 ft small channels . but may not benefit 

7 8,000 ft large channel, below Williams Field-

Channel along Erie Street and basin at Williams Field and Mountain S,OOOft improved Multiple channels and 100 -year protection for 
Roads channel. Many people impacted culverts to maintain . limited area. 

Solves lack of capacity 

1,700 ft small channel, on existing channel but 

4,000 ft large channel, does not address how 
8 5,000 improved channel, flows could get to the 

Channel at edge of proving grounds to redirect flows from existing basin at Williams Field Harvard Investments may not be channel or flooding on 

channel to Williams Field Road and Mountain receptive. Mountain Road . 
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Pecos Road Cost Acceptability Constructability Maintenance Effectiveness 

Flooding of Pecos and Mountain 

• 1 
Damages to existing Road . Flooding of industrial 

industrial development, development along Pecos may not Significant roadway and 
Do nothing liability. be acceptable by property owners . property flooding. 

4,000 ft improved ag 

channel, 5,300 ft 

2 improved CRC channel , 

9,200 ft new channel , Some ROW may be needed to Provides 100-year 
Conveyance seed Idea channel at Pecos 4,700 improved GM implement. Easy to maintain protection . 

4,000 ft improved ag 

channel, 5,300 ft 

3 improved CRC channel, 

9,200 ft new channel More ROW to include maintenance More difficult to maintain Provides 100-year 

Conveyance seed Idea channel north of Pecos north of Pecos, 4,700 road, but flow currently gets there. (away from road). protection . 

Some flow would 

bypass Pecos basin with 

4 increased channel size 
Conveyance seed Idea channel on Germann to Pecos, leaving CRC Property owners may have downstream. Provides 
channel in place objections to alignment. 100-year protection. 

Probable resistance from 

5 Reduction in size of developers and property owners Smaller channel, less Provides 100-year 
Increase retention requirement channel along Pecos because of reduction of buildable maintenance required . protection 

Difficult to gauge at this time; Provides 100-year 

- 6 Reduction of channel many political and legal issues. Difficult to maintain in protection but may be 
Agricu ltural preservation along Pecos Property owners may be reluctant. perpetuity . less reliable 

10-year in storm drain; Provides 10-year 

7 remaining for 100-year Probably public-supported since it Storm drain is harder to protection and 100-
10-year storm drain on Pecos along road . may not require additional ROW. maintain. year reduced risk. 

Easier to connect to Provides 100-year 
8 Conveyance moved 1/4 mile south of Pecos alignment Lower land value Away from prime commercial Ellsworth Channel protection . 
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Ellsworth Channel Cost Acceptability Constructability Maintenance Effectiveness 

Potential additional 

1 maintenance to ensure lack Not quite 100-year 

• Do nothing of freeboard does not affect protection . 

Probable resistance from 

2 
developers and property owners 

because of reduction of buildable May provide 100-year 

Increase retention requirement space . protection 

Difficult to gauge at this time; 

3 many political and legal issues. May provide 100-year 
Agricultural preservation Property owners may be reluctant . protection 

4 
Basin, land and Good commercial corner; in front Provides 100-year 

Basin at Pecos and Ellsworth structures of flight path. protection. 

• 

• 



Germann Road Cost Acceptability Constructability Maintenance Effectiveness 

Flooding along road 

1 Increased flooding will be difficult and potential property 

• Do nothing Liability to accept by residents. flooding. 

2 
Channel along Germann Road Some resista nee from property Many dri veways across 

Basin to reduce channel size along Germann Land and construction owners because of ROW needs . potentia l channel. 

Probable resistance from May Provide 100-year 

3 
Reduces required size of developers and property owne rs protection in 

infrastructure. Increases because of reduction of buildable combination with 

Increase retention requirement in combination with channel cost to developers. space . channel. 

Reduces required size of Difficult to gauge at this time; May provide 100-year 

4 infrastructure. Increases many political an legal issues. protection in 

Agricultural preservation in combination with channel cost to developers. Property owners may be reluctant . combination with 

Shift channel south approximately 1/2 mile single channel vs. two 

5 channels. Requires Provides 100-year 

Basin to reduce size of infrastructure laterals from both Away from arterial road protection . 
No additional ROW; issues, especially Provides 10-year 

6 more expensive No ROW by property owners; no irrigation low-pressure protection and 100-

10-year storm drain (not a brainstorming idea) construction . driveway culverts . lines. year reduced risk. 

• 
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Queen Creek Cost Acceptability Constructability Maintenance Effectiveness 

Flooding along road 

1 Increased floodin g will be difficult and potential property 

• Do nothing Li ability to accept by residents . flooding . 

Ch anne l along Queen Creek Road 

2 Some resistance from property Provides 100-year 

Basin to reduce channel size along Qu een Creek or alt alignment own ers because of ROW needs. protection . 

Probable resistance fro m May provide 100-year 

3 
developers and property owners protection in 

Reduces required size of because of reduction of buildable combination with 

Increase retention requirement infrastructure. space. channel. 

Difficult to gauge at t his time; May provide 100-year 

4 Reduces required size of many politica l an legal issues. protection in 

Agricultural preservation infrastructure. Property owners may be reluctant . combination with 

Shift channel north approximately 1/2 mile Less expensive ROW, 

5 single channel vs. two Provides 100-year 

Basin to reduce channel size channels . Requires Away from arterial road protection . 
No additional ROW. issues, especially Provides 10-year 

6 More expensive No ROW by property owners; no irrigation low-pressure protection and 100-

10-year storm drain (not a brainstorming idea) construction . driveway culverts . lines. year reduced risk. 

• 
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Rittenhouse Channel Cost Acceptability Constructability Maintenance Effectiveness 

Do nothing 

Revise freeboard criteria Potential additional • 1 Public notification maintenance to ensu re lack 

Freeboard risk overlay of freeboard does not affect Not quite 100-year 

FEMA floodplain channel. protection . 

Probable resistance from 

2 
developers and property owners 

because of reduction of buildable May provide 100-year 

Increase retention requirement space. protection. 

Difficu lt to gauge at this time; 

3 many political an legal issues. May provide 100-year 

Agricultural preservation I Ag diversion Property owners may be reluctant. protection. 

4 
Basin, land, and Provides 100-year 

Basin at Germann or Queen Creek structures protection . 

5 Widen channel 

6 Basin at Queen Creek and Rittenhouse (not from brainstorming) Inexpensive land May be too small May be too small. 
Great multi-use May provide 100-year 

7 Purchase easement on north side of channel opportunities. protection . 

• 
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Powerline Floodway at Ellsworth Cost Acceptability Co nstru eta bi lity Maintenance Effectiveness 

Damages to structures Potential for significant 

upstream from damage as area 

1 Ellsworth; roadway NRCS may not accept; publi c will develops and traffic on 

overtopping and object when flooded . Airport may Ellsworth Road • No further action associated liability. object to potential access issues. increases. 

ADOT under construction and Additional facilities to 

2 Land, new culvert, unlikely to accept. Disturbance to maintain. Potential for Increases capacity of 

construction of channel traffic on Ellsworth . DMB may not shared maintenance on channel; provides 100-

Construct a parallel bypass channel to drain into ADOT basin and transitions be recept ive to providing land. basin with ADOT. year protection . 

Removal and new Maintains capacity of 

3 
construction Easiest to maintain; no upstream/downstream 

approximately $1.5 Traffic disturbances on Ellsworth additional facili t ies to channel. Provides 100-

Replace existing culvert with bridge million . Road . maintain. year protection . 

Land for the new Supercritical flow 

location. Spillway from spillway difficult to 

4 floodway pipes under predict/design. 

Ellsworth for freeway Potential shared Provides 100-year 

Relocate/upsize ADOT basin east of Ellsworth Road drainage. Prime commercial parcel responsibility protection. 

Land, construction, Supercritical flow 

5 spillway, dewatering Additional facilities to spillway difficult to 

Add detention upstream system . Prime commercial parcel maintain predict/design. 

Unlikely to provide any 

benefit upstream • because supercritical 

flow is controlled by 

6 upstream conditions 

ADOT under construction and and the hydraulic jump 

unlikely to accept. Airport may not is controlled by 

be receptive to providing land . Potential minor increase in momentum, not 

Widen Powerline Floodway downstream from Ellsworth Road Land, construction Prime commercial parcels. maintenance energy. 

New culvert construction Maintains capacity of 

and transitions upstream Would need to be to the north to upstream and 
7 and downstream. Land avoid ADOT basin. Private owner downstream channels. 

cost for transition . and DMB would have to dedicate Potential minor increase in Provides 100 year 

Add barrels to existing culvert Approximately$ 1 mil additional ROW. ma intena nee protection 
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Mountain Road Corridor Cost Acceptability Constructability Maintenance Effectiveness 

$10M to $15M in 

1 liability; approx, $2.2 M Not acceptable to residents; 

• Do Nothing in property damage . agencies liable. 

Very effective in cutting 

flows entering 

2 6,000 ft large channel, Very acceptable to neighborhood . Easy to construct . Some neighborhood . Protects 

temporary basin, ROW Some property owners may have interim facilities existing and future 

for channel, easement to give up some land, or it may required to drain basin development west of 

for basin, easement for need to be built on state land until ADOT channel is Reliable and easy to Meridian . Provides 100-

Storage seed idea with basin on ADOT future ROW basin outfall. (Pinal County). built. maintain year protection . 

86 parcels affected, 53 

w/structures, 23 vacant. Limited effectiveness . 

3 Potential damages: 10% Many peop le unhappy to have to Existing homes with 

of value $2.2 M . Liabil it y pay flood insurance, and no flooding issues; 

(injuries, deaths) $5 M to resolution of street or property Frequent roadway and roadway f looding not 

Floodplain de lineation and loca l fl ood response plan $10M . flooding. property maint enance addressed . 

Properties in floodplain 

4 
approximately 90. Land 

value $15 M, st ructu res 

value $7 M. Liabi lity $5 Don't see much suppo rt f rom Does not solve roadway 

Purchase impacted homes M to$10M. res ident for th is. flooding. • 2,600 feet of cha nnel; Solves Mounta in Road prob lems, 

5 basin; outfall channel to prov ides outfa ll for Erie and 

proving grounds cha nnel Galveston . Probably supported by Number of cu lverts may 

Channel along Mountain Road and basins at Williams Field Road or SR-24 channel. residents. Many driveway culverts increase maintenance. 

6 
Very accepted by neighborhood . Very effective in cutting 

Channel 6,000 ft along Some property owners may have flows entering 

Meridian; basin at to give up some land or be built on neighborhood provides 

Basin seed idea, but basin located at Meridian and Galveston Galveston and Meridian. state land (Pinal County). 100-year protection 
..JUIV~:> I:>:>U~:> dl ~d 

Channel along Mountain Road and west along Williams Field Road 
7,500 ft small channels. but may not benefit 

7 8,000 ft large channel, below Williams Field -

Channel along Erie Street and basin at Williams Field and Mountain 5,000ft improved Multiple channels and 100 -year protection for 

Roads channel. Many people impacted culverts to maintain. limited area . 

Solves lack of capacity 

1J OO ft small channel, on existing channel but 

8 4,000 ft large channel, does not add ress how 

• 5,000 improved channe l, flows could get to the 

Channel at edge of proving grou nds to redirect flows from existing basin at Williams Field Harvard Investments may not be channel or flooding on 

channel to Williams Fie ld Road and Mountain receptive. Mountain Road . 
----



Pecos Road Cost Acceptability Constructability Maintenance Effectiveness 

Flood ing of Pecos and Mountain 

1 Damages to existing Road . Flooding of industrial 

indust rial development, development along Pecos may not Significant roadway and • Do nothing liabil ity. be acceptable by property own ers. property flooding. 

4,000 ft improved ag 

channel , 5,300 ft 

improved CRC channel, 

2 9,200 ft new channel, 

4,700 improved GM 

channel, 4,100 ft new 

channel Meridian north Some ROW may be needed to Provides 100-year 

Conveyance seed Idea channel at Pecos of Pecos. implement. Easy to maintain protection . 

4,000 ft improved ag 

channel, 5,300 ft 
improved CRC channel, 

3 9,200 ft new channel 

north of Pecos, 4,700 

improved GM channel, 

4,100 ft new channel More ROW to include maintenance More difficult to maintain Provides 100-year 
Conveyance seed Idea channel north of Pecos Meridian north of Pecos. road, but flow currently gets there. (away from road). protection . 

• Some flow would 

4 bypass Pecos basin with 

increased channel size 
Conveyance seed Idea channel on Germann to Pecos, leaving CRC Property owners may have downstream. Provides 
channel in place objections to alignment. 100-year protection . 

Probable resistance from 

5 
developers and property owners 

Reduction in size of because of reduction of buildable Smaller channel, less Provides 100-year 
Increase retention requirement channel along Pecos space . maintenance required . protection 

6 
Difficult to gauge at this time; Provides 100-year 

Reduction of channel many pol itical and legal issues. Difficult to maintain in protection but may be 
Agricultural preservation along Pecos Property owners may be reluctant. perpetuity. less reliable 

10-year in storm drain; Provides 10-year 

7 remaining for 100-year Probably public-supported since it Storm drain is harder to protection and 100-
10-year storm drain on Pecos along road . may not require additional ROW. maintain. year reduced risk. 

Easier to connect to Provides 100-year 
8 Conveyance moved 1/4 mile south of Pecos alignment Lower land value Away from prime commercial Ellsworth Channel protection . 

• 



Ellsworth Channel Cost Acceptability Constructability Maintenance Effectiveness 

Potential additional 

maintenance to ensure lack 

• 1 
of freeboard does not affect Not quite 100-year 

Do nothing channel. protection . 

Probable resistance from 

2 
developers and property owners 

because of reduction of buildable May provide 100-year 

Increase retention requirement space . protection 

3 
Difficult to gauge at this time; 

many political and legal issues. M ay provide 100-year 

Agri cultural preservation Property owners may be relu ctant. protection 

4 
Basin, land and Good com mercial corner; in front Provides 100-year 

Basin at Pecos and Ellsworth structures of flight path . protection . 

• 

• 



Germann Road Cost Acceptability Constructability Maintenance Effectiveness 

Flooding along road 

1 Increased flooding will be difficult and potential property • Do nothing Liability to accept by residents. flooding. 

2 
Channel along Germann Road Some resista nee from property Many driveways across 

Basin to reduce channel size along Germann Land and construction owners because of ROW needs. potential channel. 

Probable resistance from May Provide 100-year 

3 
Reduces required size of developers and property owners protection in 

infrastructure. Increases because of reduction of buildable combination with 

Increase retention requirement in combination with channel cost to developers. space . channel. 

May provide 100-year 

4 
Reduces required size of Difficult to gauge at this time; protection in 

infrastructure. Increases many political an legal issues. combination with 

Agricultural preservation in combination with channel cost to developers. Property owners may be reluctant. channel. 

Shift channel south approximately 1/2 mile single channel vs. two 

5 channels. Requires Provides 100-year 

Basin to reduce size of infrastructure laterals from both Away from arterial road protection. 
Utilities may create 

6 
No additional ROW; issues, especially Provides 10-year 

more expensive No ROW by property owners; no irrigation low-pressure protection and 100-

10-year storm drain (not a brainstorming idea) construction . driveway culverts . lines. year reduced risk. 

• 

• 



Queen Creek Cost Acceptability Constructability Maintenance Effectiveness 

Flooding along road 

1 Increased flooding will be difficult and potential property 

• Do nothing Liability to accept by residents . flooding . 

Channel along Queen Creek Road 

2 Some resistance from property Provides 100-year 
Basin to reduce channel size along Queen Creek or alt alignment owners because of ROW needs. protection . 

Probable resistance from May provide 100-year 

3 
developers and property owners protection in 

Reduces required size of because of reduction of buildable combination with 

Increase retention requirement infrastructure. space. channel. 

May provide 100-year 

4 
Difficult to gauge at this t ime; protection in 

Reduces req uired size of many politica l an lega l issues. combin ation with 
Agri cultura l preservation infra st ructure. Property owners may be relu ctant. channel. 

' 

Shift channel north approximately 1/2 mile Less expensive ROW, 

5 single channel vs . two Provides 100-year 
Basin to reduce channel size channels. Requires Away from arterial road protection . 

Utilities may create 

No additional ROW. issues, especially Provides 10-year 
6 More expensive No ROW by property owners; no irrigation low-pressure protection and 100-

10-year storm drain (not a brainstorming idea) construction. driveway culverts . lines. year reduced risk . 

• 

• 



Rittenhouse Channel Cost Acceptability Constructability Maintenance Effectiveness 

Do nothing 

Revise freeboard criteria Potential additional • 1 Public notification maintenance to ensure lack 

Freeboard risk overlay of freeboard does not affect Not quite 100-year 

FEMA floodplain channel. protection. 

Probable resistance from 

2 
developers and property owners 

because of reduction of buildable May provide 100-year 

Increase retention requirement space. protection. 

3 
Difficult to gauge at t his t ime; 

many politica l an lega l issues. May provide 100-year 

Agricultural preservation I Ag diversion Property own ers may be reluctant. protection. 

4 
Basin, land, and Provides 100-year 

Basin at Germann or Queen Creek structures protection . 

5 Widen channel 

6 
Basin at Queen Creek and Rittenhouse (not from brainstorming) Inexpensive land May be too small May be too small. 

Great multi-use May provide 100-year 
7 Purchase easement on north side of channel opportunities. protection . 

• 

tt 
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Powerline Floodway at Ellsworth life Cycle Cost Acceptability Constructability Effectiveness 

1 No further action Damages to structures upstream NRCS may not accept, Public will object Potential for significant 

from Ellsworth, roadway when flooded. Airport may object to damage as adjacent • overtopping and associated potential access issues development and traffic in 

liability Ellsworth Road increases 

2 Construct a parallel bypass channel to empty on ADOT land, new cu lvert, construction of SR 24 already under construction, Increases capacity of channel, 

basin channel and transitions; Disturbance to traffic on Ellsworth, DMB Provides 100-year protection 
Additional facilities to maintain. may not be receptive to providing land 

Potential for shared maintenance 

on basin with ADOT 

3 Replace existing culvert with bridge removal and new construction Traffic disturbances on Ellsworth Maintains capacity of channel 
approximately $1.5 mil; Easiest to Provides 100-year protection 

maintain no additional facilities 

to maintain 

4 Relocate/upsize ADOT basin east of Ellsworth Land (ADOT already owns land prime commercial parcel supercritica l f low spi llway 

west of Ellsworth) . Spillway from difficult to predict/design 

floodway pipes under Ellsworth Provides 100-yea r protection 

for freeway drainage 

5 Add detention upstream Land, construction, spillway, DMB may not be receptive prime supercritical flow spillway 
dewatering system, Additional commercial parcel difficult to predict/design 

facilities to maintain 

6 Widen Powerline floodway downstream from Ellsworth land, construction ADOT under construction and unlikely to Unlikely to provide any • accept, Airport may not be receptive to benefit upstream because 

provide land, prime commercial parcels supercritical flow is controlled 

by upstream conditions and 

the hydraulic jump is 

controlled by momentum not 

energy. 

7 Add additional barrels to culvert new culvert construction, and would need to be to the north to avoid Maintain capacity of 
transitions upstream and ADOT basin, Private owner and DMB upstream and downstream 

downstream, larnd for transition would have to provide additional ROW channels Provides 100 year 

Approximatrely '$ 1. mil protection 

• 
Brainstorming Analysis Revised 5/24/12 



Mountain Road Corridor life Cycle Cost Acceptability Constructability Effectiveness 

1 No Further Action $10mil to $1Smil in liability approx. Not acceptable to residents 

$2.2 in property damage 

2 Storage seed idea with basin on ADOT future ROW 6,000 ft large channel, Temporary Very accepted by neighborhood, some Easy to construct some Very effective in cutting flows • basin, row for channel, easement property owners may have to give up interim facilities to drain entering neighborhood 

for basin, easement for basin some land or be built on state land (Pinal basin until ADOT channel protect existing and future 

outfall County) is built development west of 

Meridian Provides 100-year 

protection 

3 Channel along Mountain and basins at Williams Field 2,600 feet of channel, basin, outfall Solve Mountain Road problems, provides Many driveway culverts 

channel to proving grounds outfall for Erie and Galveston probably 

channel or SR-24 channel supported by residents 

4 Basin seed idea but basin at Meridian and Galveston Channel 6,000ft along Meridian, Very accepted by neighborhood, some Very effective in cutting flows 

basin at Galveston and Meridian property owners may have to give up entering neighborhood 

some land or be built on state land (Pinal provides 100-year protection 

County) 

5 10-year Channel along Mountain Road and west along 7,500 ft smal'l charnnels. 8,000 ft many people impacted Solve issues in area but may 

Williams Field OR 1:0-year channel along Erie and a basin at large channel, S,OOOft improved not provide benefit south of 

Williams Field and Mountain PLUS floodplain delineation channel; Multiple channels and Williams Field -100 -year 

and local flood response plan w/ purchase of impacted culverts to mairntain protection for limited area 

homes 

- 6 Channel at edge of proving grounds to redirect fl ows from 1, 700ft small cha nne I, 4,000 ft Harvard investments may not be So lves lack of capacity on 

existing channel to Williams Field large channel, 5,000 improved receptive existing channel but does not 

channel, basin at Williams Field and address how flows could get 

Mountain to the channe l or flooding 

other the Mountain 

• 
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Pecos Road Life Cycle Cost Acceptability Constructability Effectiveness 

• 1 No Further Action Damages to existing industrial Flooding of Pecos and Mountain roads, significant roadway and 

development flooding of industrial development along property flooding 

Pecos may not be acceptable to property 

owners 

2 Conveyance seed idea (channel at Pecos) 4,000ft improve agricultural some ROW may be needed to provide 100-year protection 

channel, 5,300 Improve CRC implement 

channel, 9,200ft new channel, 

4,700 Improved GM channel, 

4,100ft new channel Meridian 

3 Conveyance seed idea (channel north of Pecos) 4,000ft improve agricultural More ROW to include maintenance road Provides 100-year protection 

channel, 5,300 Improve CRC but flow currently gets there anyways 

channel,9,600ft new channel north 

of Pecos, 4,700 Improved GM 

channel, 4,100ft new channel 

Meridian north of Pecos; more 
difficult to maintain (away from 

4 Conveyance seed Idea channel on Germann to Pecos property owners may have objections to Some flow would bypass 
leaving CRC channel in place alignment Pecos basin increasing 

channel size downstream, 

Provides 100-year protection 

5 Increase Retention Requirement (Combined with 2, 3 and Reduction in size of channel along Probably resistance from developers and Provides 100-year protection 

8) Pecos property owners because of reduction of 
buildable space • 6 Agricultural preservation (Combined with 2, 3 and 8) Reduction in channel size along Many potential political and legal issues, Provides 100-year protection 

Pecos; Difficult to maintain in property owners may be reluctant but may be less reliable 

perpetuity 

7 10-year storm drain on Pecos 10-year in storm drain and probably public supported since it may Provides 10-year protection 

\ 
remaining for 100-yea r in road; not require additional ROW and 100-year reduced risk 

Storm drain harder to maintain 

8 Conveyance moved 1/4 mile south of Pecos alignment Lower land value land Away from prime commercial Provides lOQ-year protection 

• 
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Ellsworth Channel life Cycle Cost Acceptability Constructability Effectiveness 
Potential additional maintenance • to insure lack of freeboard does Not quite 100-year 

1 No further action not affect channel protection 

Possible resistance from developers and 

property owners because of reduction of May provide 100-year 

2 Retention-based Solution buildable space protection 

Good commercial corner, in front of fly 

3 Basin at Pecos and Ellsworth Basin, land and structures path Provides 100-year protection 

• 

• 
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Germann Road Life Cycle Cost Acceptability Constructability Effectiveness 

• Flooding along road and 

1 No further action potential property flooding 

Channel along Germann Road Land and construction; Many Some resistance from property owners 

2 Basin to reduce channel size along Germann driveways across potential channel because ROW needs 
Reduce require size of Probably resistance from developers and May Provide 100-year 

Increase retention requirements in combination with infrastructure increase cost to property owners because of reduction of protection in combination 

3 channel (and possible agricultural preservation) developers buildable space with channel 

Shift channel south approximately 1/2 mile Less expensive ROW, single 

channel vs. Two channels, require 

4 Basin to reduce size of infrastructure laterals from both Germann and Away from arterial road Provides 100-year protection 

• 

• 
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Queen Creek life Cycle Cost Acceptability Constructability Effectiveness 

• increased flooding will be difficult to Flooding along road and 

1 No further action accept by residents potential property flooding 

Channel along Queen Creek Road 

Basin to reduce channel size along Queen Creek or alt Some resistance from property owners 
2 alignment because ROW needs Provide 100-year protection 

Probably resistance from developers and May provide 100-year 

Reduce required size of property owners because of reduction of protection in combination 

3 Retention based solution infrastructure buildable space with channel 

Shift channel north approximately 1/2 mile channel vs. two channels, require 

laterals from both Germann and 
4 Basin to reduce channel size Queen Creek Away from arterial road Provides 100-year protection 

• 

• 
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Rittenhouse Channel Life Cycle Cost Acceptability Constructability Effectiveness 

1 No further action 

• I 2 Retention based solution Probably resistance from developers and May provide 100-year 
I property owners because of reduction of protection 

buildable space 

3 Agricultural preservation/ Agricultural diversion difficult to gauge at this time, Many May Provide 100-year 

political and legal issues, property protection 

owners may be reluctant 

4 Basin at Germann or Queen Creek Basin, land and structures provides 100-year protection 

5 Widen Channel 

6 Basin at Queen Creek and Rittenhouse (not from Inexpensive land may be too small 

brainstorming) 

7 Non-structural solution including purchasing easement on Great multi use May provide 100-year 

north side of channel, revising freeboard criteria, public opportun ities protection 

notification, freeboard risk overlay and floodplain 

delineation 

• 

• 
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Appendix D-1. Hydrologic Evaluation of Proposed Infrastructure 

To alleviate current and future drainage issues, several variations of infrastructure were proposed 

for each of the three zones: SR-24, Ellsworth, and Rittenhouse. Both existing and future 
conditions were evaluated to determine which represents the greatest flood potential. The SR-24 

and Ellsworth Zones used existing conditions as the base, which did not include the future SR-24 

freeway and channel. The Rittenhouse Zone used the future conditions as the base model. 

The models were developed with the U.S. Army Corps of Engineers HEC-1 hydrology program. 

Models developed by the District in its 2011 East Mesa Area Drainage Master Plan Update: 
Hydrologic Analysis (Hydrology Update) were updated and modified to simulate conditions for 
each alternative. 

Three alternatives were developed initially for each zone. Two additional alternatives were 

subsequently developed specifically for the Rittenhouse area. Components and associated 

changes to the models are described below, grouped by the alternative number and the base 

model type (i.e., existing for Ellsworth and SR-24; future for Rittenhouse). 

1.1. Alternative 1 

Alternative l includes open channels to convey storm water along Meridian, Pecos, 

Germann, and Queen Creek Roads. Five regional retention basins would attenuate peak 

flow, two on Pecos Road and one each on Germann and Queen Creek Roads and at SR-24. 

The following describes this infrastructure and how it was incorporated into the HEC-1 

model. 

1.1.1. SR-24 and Ellsworth Conveyance Components 

SR-24 Meridian Channel: The SR-24 Meridian Channel begins approximately 1/2 

mile north of Galveston Street. It intercepts flow approaching from the east and 

conveys it south along Meridian Road toward the SR-24 alignment, which is assumed 

to be approximately 1/2 mile south of Williams Field Road. An interim regional 

retention basin is proposed at this location. 

Meridian North Channel: The Meridian North Channel begins south of SR-24 and 

ends at Pecos Road. CP14 was rerouted south to CPE15. New routes were defined 

along Meridian Road to better represent channel conditions. 

Meridian South Channel: The Meridian South Channel begins at approximately 

Queen Creek Road. It conveys flows intercepted from the east to Pecos Road. CPR9 

and CPR8 were rerouted north to combine with CPE15 at Pecos Road. New routes 

were defined along Meridian Road to better represent channel conditions. 
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Pecos Channel: Pecos Channel extends between Meridian and Ellsworth roads. It 
will collect flow from the subbasins immediately north and south of Pecos Road. The 
HEC-1 models were modified to combine local flows from both the north and south 
side of Pecos Road at subbasin boundaries, or at about every mile. CPE24 was 

modified to combine subbasins E25 and E24 at Signal Butte Road. CPE28was 
modified to combine subbasins E27, E28, E29 and at Crismon Road. New routes were 

defined on Pecos Road to represent channel conditions. 

1.1.2. Rittenhouse Conveyance Components 

Germann Channel: Germann Channel begins at Meridian Road and ends at the 
Rittenhouse Channel. It intercepts flow approaching from the south and conveys it 
west to the Rittenhouse Channel. New routes were defined on Germann Road to 
represent channel conditions. 

Queen Creek Channel: Queen Creek Channel extends from Merrill Road to the 

existing Rittenhouse Channel Extension at Crimson Road. Similar to Germann 
Channel, Queen Creek Channel intercepts flow coming from the south and conveys it 

west to Rittenhouse Channel. Unlike Germann Channel, Queen Creek Channel picks 
flows along its path from both the north and south. The HEC-1 models were modified 
so that the channel picks up flows from subbasins R14 and R17. CPR15, CPR18 and 
CPR17 were affected. New routes were defined on Queen Creek Road. 

1.1.3. SR-24 and Ellsworth Retention Components 

Increased Retention Requirements: Alternative 1 includes the increased retention 
requirement in the City of Mesa, assumed to be 2. 7 inches. See the HEC-1 model for 
details. 

SR-24 Interim Basin: The SR-24 Interim Basin is located at Meridian Road, on the 
future alignment of the SR-24 Freeway. The online basin was sized to reduce the flow 
at CPE14N to what it was before the model was modified to convey flow along 
Meridian Road. Flow at this concentration point prior to the modification was 162 cfs 

and after is I ,041 cfs. It was determined that this basin would require a volume of 

approximately 180 ac-ft to reduce flow by such a large amount. A diversion record, 
DIV24, was placed downstream ofCPE14N with a 100% DI/DQ curve and maximum 

volume of 180 ac-ft . 
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Figure 1.1- SR-24 Interim Basin Sizing based @ CPE14N 

Pecos/Meridian Basin : This offline retention basin is located at the southwest 
intersection of Pecos and Meridian Roads. The retention volume was optimized to be 
the minimum possible while providing the greatest benefit downstream. This 
optimization was done in both the existing and future conditions, and as shown in 
Figure 1.1 and Figure 1.2 below, the effects of increased retention provided little 

benefit downstream for existing conditions. This is particularly true farther 
downstream from the basin. It is shown that even if 100% of the flow was removed at 
Meridian Road and Pecos Road, the flow entering Ellsworth Channel (CPE31) would 
be about 1,500 cfs, which is more than 300 cfs over the capacity of Ellsworth Channel 
at this location. Because of this, the basin was sized at 150 ac-ft for the future 
condition. This value was chosen because it is close to the inflection point of the curve 
in Figure 1.2, and this volume can reasonably be held on the basin site. 
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Figu re 1.3 Pecos/Meridian Retention Basin Optimizat ion (Future Conditions) 

The hydro graph from CPE 15 was used to determine the minimum passing flow that 

would fully use 150 ac- ft of volume. The passing flow was 265 cfs and 965 cfs for the 
future condition and existing conditions, respectively. This basin was modeled in 
HEC-1 as diversion DIVPB downstream from CPE15. The results of passing flow 

calculation are shown in the figures below. 
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Pecos/Ellsworth Interim Basin: This offline retention basin located in the vicinity of 
Pecos and Ellsworth Roads. It was sized to reduce flow at CPE31 to the capacity of the 
Ellsworth Channel at this location (1 , 170 cfs) for the existing conditions. Based on the 
hydrograph at CPE31, it was estimated that with a passing flow of 1,150 cfs, 90 ac-ft 
of volume would be required. The results are shown below in Figure 1.3. A diversion, 
DIVEB, was placed downstream of CPE31 with a bypass flow of 1150 cfs. 
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1-5 



• 

• 

• 

Williams Field/Ellsworth Interim Basin: This offline retention basin, located on the 

northeast corner of Williams Field and Ellswmih roads, is included only for existing 

conditions because of the associated high peak flow. A retention basin is necessary 

here to reduce flow entering the Ellsworth Channel at Williams Field Road in order to 

alleviate capacity issues in Ellsworth Channel. To reduce flow at CPE26 to less than 

1,740 cfs only 250 cfs can enter Ellsworth Channel at Williams Field Road. To 
achieve this, a 135 ac-ft retention basin will be necessary. This was included in the 

HEC-1 model as DIVWFE downstream of CPE26A. The resulting flow at CPE26 is 

1749 cfs, approximately equal to design capacity of the channel. 

1.1.4. Rittenhouse Retention Components 

Germann Basin: This offline retention basin would be located in the vicinity of 
Germann and Ellsworth roads. The basin size was determined to be about 13 5 ac-ft. 

Queen Creek Retention: A retention basin of 11 ac-ft is proposed on the southeast 
corner of Queen Creek and Crismon roads. The purpose of this basin is to reduce the 

flows entering the Rittenhouse Extension channel to existing capacity. 

1.2. Alternative 2 

1.2.1. SR-24 and Ellsworth Conveyance Components 

Meridian Channel: SR-24 Meridian Channel, Meridian North Channel, and 

Meridian South Channel are the same as for Alternative 1 with one exception. In the 

existing conditions model the SR-24 Meridian Channel and Meridian North Channel 

are connected. In Alternative 1, the SR-24 Interim Basin separates these two channels. 

Alternative 2 does not include this retention basin, so CPE14N was rerouted south to 

combine with CPE14, and is then conveyed to the Pecos/Meridian Retention Basin 
instead. 

Pecos Channel: See Alternative 1. The channel alignment was modified, but in 

general the channel picks up the same contributing areas. 

1.2.2. Rittenhouse Conveyance Components 

Ryan Channel: The upstream limit of Ryan Channel is near the intersection of 

Meridian and Queen Creek roads. The channel extends northwest to the intersection of 

Ryan and Signal Butte roads. From there, the channel continues west to it confluence 

with Rittenhouse Channel. The proposed channel collects runoff from the subbasins 

immediately notih and south of Ryan Road as well as flows from east of Meridian 

Road and south of Queen Creek Road (CPRIO). 
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The HEC-1 models were modified to reroute CPRlO through subbasin Rll rather than 

Rl2. Modifications were also made to combine local flows from both the north and 

south side of Ryan Road at subbasin boundaries, or about every mile. CPR13 was 
modified to pick up R14 at Crismon Road, CPR16 was modified to pick up R17 at 
Ellsworth Road, and CPR22A was added to combine R21 and R22 before Rittenhouse 

Channel. 

Special consideration for this channel was taken for subbasin Rl7. Due to the existing 
Rittenhouse Channel Extension on Queen Creek Road, it was determined that half of 

the flow from subbasin R17 would drain to the Rittenhouse Channel Extension. This 
was modeled by placing a diversion, DR1 7N, downstream ofR17 with a 50/50 DVDQ 
curve. Combined CPR18 and CPR17 were hard coded to include only half the area of 
Rl7. 

1.2.3. SR -24 and Ellsworth Retention Components 

Increased Retention Requirements: Alternative 2 includes the increased retention 
requirement in the City of Mesa, assumed to be 2. 7 inches. See the HEC-1 model for 

details. 

Galveston Basin: This offline retention basin, located at the southwest intersection of 
Galveston Street and Meridian Road, was sized to provide optimum benefit 
downstream at the smallest volume. It was determined that 4 7 ac-ft provided the 
greatest benefit downstream. It can be seen in Figure 1.3 that volumes greater than 
that do not provide much additional downstream benefit. 
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Figure 1.7 Galveston Basin Optimization 
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Pecos/Meridian Basin: See Alternative 1 . 

1.2.4. Rittenhouse Retention Components 

Ryan/Rittenhouse Basin: This offline retention basin, located south of Ryan Road at 

Rittenhouse Road, was sized to reduce flows in Rittenhouse Channel to its design 

capacity. The required volume was determined to be 137 ac-ft. The bypass flow was 

estimated at 400 cfs. 

1.3. Alternative 3 

1.3.1. SR -24 and Ellsworth Conveyance Components 

Mountain System: The Mountain System is a set of channels that conveys runoff 
along the local streets. The channels were sized for the existing conditions 1 0-year 

storm event. The system was also included in the 1 00-year model to evaluate their 

performance during a 1 00-year storm event. 

The first of five channels is located on Mountain Road between Ivanhoe Street and 

Williams Field Road. The other four are located on Ivanhoe Street, Galveston Street, 
Erie Street, and Williams Field Road. These four channels convey flow west from 

Meridian Road to Mountain Road. To model this system, CPE18 and CPE19 were 

rerouted south and a new combine (CPE20) was added to combine CPE 19 and E20. 
Diversions and new routes were defined on the area to size and to simulate channel 

conditions. 

Williams Field Channel: Williams Field Channel was also sized for the existing 

conditions 1 0-year storm event, and was included in the Alternative 3 100-year model 

to evaluate performance under 1 00-year conditions. The channel is located on 

Williams Field Road from Mountain Road to the SR-24 alignment. It collects flow 

from the Mountain system as well as the subbasins north of Williams Field Road. New 

routes were defined in HEC-1 on Williams Field Road to represent channel conditions. 

Meridian North Channel: See Alternative 1. 

Pecos Channel: See Alternative 1. 

1.3.2. Rittenhouse Conveyance Components 

Germann Channel: Germann Channel begins approximately one half mile east of 

Signal Butte Road and ends at Rittenhouse Channel. It intercepts flow approaching 
from the south and conveys it west to the Rittenhouse Channel. New routes were 

defined on Germann Road to represent channel conditions. It should be noted that due 

to Meridian Channel, Germann Channel only collects local flows. It does not receive 

any flow coming from east of Meridian Road. 
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Queen Creek Channel: Queen Creek Channel extends from Meridian Road to the 
existing Rittenhouse Channel Extension at Crimson Road. Similar to Germann 

Channel, Queen Creek Channel intercepts flow coming from the south and conveys it 
west to Rittenhouse Channel. Unlike Germann Channel , Queen Creek Channel picks 
up flows along its path from both the north and south. The HEC-1 models were 
modified so that the channel picks up flows from subbasins R14 and R17. CPR15, 
CPR18 and CPR17 were affected. New routes were defined on Queen Creek Road. 

1.3.3. SR-24 and Ellsworth Retention: 

Williams Field Basin: See Alternative 1, with the exception that the required size for 
Alternative 3 was 216 acre-ft. 

Pecos/Meridian Basin: See Alternative 1. 

Queen Creek Retention: A retention basin was proposed near the intersection of 
Queen Creek and Crismon. Based on the downstream Rittenhouse Channel Extension, 
the diversion DIVQCB was added downstream of CPR15 with a bypass flow of 150 

cfs and maximum volume of 101 ac-ft. 

Increased Retention Requirements: Alternative 3 includes the increased retention 
requirement in the City of Mesa and Town of Queen and also extends this increase in 

retention to subbasins outside of the City of Mesa. The assumed requirement was 2.7 
inches. See the HEC-1 model for details. 

1.4. Alternative 4 

Alternative 4 was developed specifically for the Rittenhouse system, and only the 
future conditions model was created. 

1.4.1. Rittenhouse Conveyance Components 

Queen Creek Channel: See Alternative 1. 

Meridian Channel: See Alternative 2 & Alternative 3. 

Rvan Road Channel: The Ryan Road Channel begins near the intersection of Queen 
Creek Road and Meridian, and then continues along Queen Creek to Signal Butte. The 

channel follows the Signal Butte alignment along the proposed SRP easement to Ryan 
Road where the proposed channel would follow the SRP easement along Ryan Road to 

the Rittenhouse Channel. Some of the model modifications were similar to Alternative 
2 for the Rittenhouse area and included combining and re-routing all flow along the 

corridor. A special channel section was utilized for the channel portion sharing the 
SRP easement. 
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1.4.2. Rittenhouse Retention Components 

Increased Retention Requirements: Alternative 4 includes the increased retention 

requirement applied to the City of Mesa. The assumed requirement was 2.7 inches. See 
the HEC-1 model for details. 

Queen Creek Retention: See Alternative 1. 

Signal Butte and Ryan Road: Offline retention was assumed near the alignments of 

Signal Butte and Ryan Road. This retention basin was estimated to be about 18 acre- ft 

with a bypass flow of 800 cfs. 

Ryan Road and 122nd: This offline retention basin is required to reduce flows to the 
Rittenhouse Channel. The retention basin was estimated to be 101 acre-ft with a 

bypass flow of275 cfs. 

1.5. Alternative 5 

Alternative 5 was developed specifically for the Rittenhouse system and only the 
future conditions model was created. Alternative 5 has the following elements: 

• Increased retention (2.6") for the undeveloped areas of Queen Creek 

• Large regional retention basin on the proposed Queen Creek Sports Complex 

• Merrill Road & Queen Creek Road channel 

• Meridian Road Channel 

1.5.1. Rittenhouse Conveyance Components 

Merrill Road and Oueen Creek Channel: This channel is similar in alignment to 
Alternative 1 with the exception being the continuation along Merrill Road as the 
outfall for the Sports Complex retention basin. 

Meridian Road: This channel begins near Ranch Road and extends to the Pecos 
basin. 

1.5.2. Rittenhouse Retention Components 
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Sports Complex: Regional retention was assumed at the proposed sports complex 
site. This large retention basin was assumed to be at least 120 acre-ft and is included to 

attenuate flows from Pinal County. Runoff from local subbasins was not included in 

the regional retention estimation. To achieve this, flows from two major offsite routes 
from Pinal County were combined at the Sports Complex site (concentration point 

PINAL). The site subbasin (R14A) was included in the concentration point PINAL. A 
stage-storage-discharge relationship was generated (SBPINL) to model the retention of 

the site. 

Increased Retention: Increased retention was assumed for the undeveloped portion 
of the Queen Creek area only. Several iterations were conducted and the final value 

was the equivalent of 2.6" of runoff, which is the runoff from the NOAA 14 1 00-year, 
2-hour event. It was assumed that two proposed subdivisions, La Jara and Queen 

Creek Station, would not be required to meet this additional retention requirement. 
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Appendix D-2. Special Considerations 

2.1. Area Reduction 

Along the majority of Vineyard Road (Ironwood Road), flow is diverted west and south at 

subbasin boundaries. In the base models, the majority of the combines downstream of the 
retrieve were hard coded such that 100% of the area upstream of the diversion was used for 
both the west and south diversion. Areas were then reconciled at combines where the 
diversions come back together. Due to the Meridian Channel, the area value at these 

reconciliation combines, and sometimes the location of the reconciliation combine, was 
changed. A system was devised which, based on the HEC-1 output, would determine 
which combines needed to be hard coded and what the value should be. For consistency 
with the original models, this value was calculated as 100% of the area upstream of the 
combine. The output of all models was checked against this system to ensure that proper 
hard coded values and location were being used . 
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Project: East Mesa Area Dra inage Master Plan Update 

Client : Flood Control District of Maricopa County 

•

En tell us Project Number: 310.057 

CDMC Project Number: FCD2011C017 

Maricopa County Modified Retention Calculations Alternatives 1 and 2 

• 

• 

Original 80% New 100% 

DDMSW DDMSW Retention Retention 

Subbasin ID area q100 voi100111 vo l100 voi10d41 

(sq-mi) (cfs) (ac-ft) (ac-ft) (ac-ft) 

E24A 0.53 1003 49.49 39.59 60.38 

E24B 0.46 979 45.63 36.50 55 .67 

E26A 0.87 1308 82.48 65.98 100.63 

E26B 0.26 511 25.07 20.06 30.59 

E27A 0.54 765 52.49 41.99 64.04 

E28B 0.54 940 52 .51 42.01 64.06 

E29 1 1488 92.4 73.92 112.73 

E30B 0.88 962 83.89 67.11 102.35 

E31 0.81 1144 70.64 56.51 86.18 

E32 0.25 509 21.45 17.16 26.17 

E33B 0.85 1618 83 .53 66.82 101.91 

EMF1A 0.94 2217 99.27 79.42 121.11 

EMF1B 1.04 1777 105.85 84.68 129.14 

EMF2 1.85 1914 179.45 143.56 218.93 

EMF3 1.49 1549 125.17 100.14 152.71 

R19 1.53 2190 136.06 108.85 165.99 

R20 0.5 742 39.99 31.99 48.79 

R23 0.5 866 43.12 34.50 52.61 

R24 0.29 486 24.82 19.86 30.28 

R25 0.28 540 22.59 18.07 27.56 

(1) 100-YR, 2-HR Runoff Volumes from File: FUT EMADMP 20100705P 
121 80% of tota l retention requirement 

New80% 

Retention 

vol100 
(ac-ft) 

48.30 

44.53 

80.50 

24.47 

51.23 

51.25 

90.18 

81.88 

68.94 

20.94 

81.53 

96.89 

103.31 

175.14 

122.17 

132.79 

39.03 

42.09 

24.22 

22.05 

131 Values in th is co lumn used in HEC-1 for future cond it ions retention requirements 

Original Future 

Subbasin Volume 

Undeveloped to be Reta ined121 

(%) (ac-ft) 

100 39.59 

72 26.28 

100 65 .98 

100 20.06 

100 41 .99 

100 42 .01 

100 73.92 

100 67 .11 

100 56.51 

100 17.16 

100 66.82 

100 79.42 

100 84.68 

9 12.92 

59 59.08 

100 108.85 

75 23.99 

90 31.05 

99 19.66 

78.8 14.24 

141Values increased by the ratio of the City of Mesa precip itation depth to t he 100-YR, 2-HR precipitation depth= 2.7/2.219 = 1.22 

New Future 

Volume 

to be Retained121 

(ac-ft) 

48.3 

32 .07 

80.5 

24.47 

51.23 

51.25 

90.18 

81.88 

68.94 

20.94 

81.53 

96.89 

103.31 

15.76 

72.08 

88.97 

29.27 

37.88 

23 .98 

17.37 

P:\300\310\310057 _Ea st_Mesa_ADMP\Gioba i_Data\Hydrology\Aiternatives Evaluation\Final Alte rnatives\Base Models\HEC-l Future with Increased Retention\ALT2\FCOMC_Retention Volumes.xlsx 

Orignal Fut Vol to be 

Subbasin Ex Retention 80% Ex Retent ion retained 

Developed Volume Volume + Ex Retent ion (80%)131 

(%) (ac-ft) (ac-ft) (ac-ft) 

0 39.6 

28 15.46 12.37 38.7 

0 66.0 

0 20.1 

0 42 .0 

0 42 .0 

0 73.9 

0 67 .1 

0 56.5 

0 17.2 

0 66.8 

0 79.4 

0 0.40 0.32 85.0 

91 121.19 96.95 109.9 

41 59 .1 

0 44.00 35 .20 144.1 

25 13.02 10.42 34.4 

10 5.21 4.17 35 .2 

1 19.7 

21.2 14.2 

Attachment 1 

New Fut Vol to be 

retained 

+ Ex Retention (80%)131 

(ac-ft) Notes: 

48.3 

44.4 

80.5 

24.5 

51 .2 

51.3 

90.2 

81.9 

68.9 

20.9 

81.5 

96.9 EM F1A not included in origina l hydrology update model. 

103.6 

112.7 (assumes undeveloped= 20% education, 30% Gl, 5% trans = 9%) 

72.1 (assumes undeveloped= 55% ed u, 75% Gl, 30% trans, 100% CC =59%) 

New Future Vol exludes 33% of R19 which is located on PMGA property. 

124.2 DIVR19 excludes existing ret . 

39.7 

42.1 

24.0 
17.4 
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Project: East Mesa Area Drainage Maste r Pla n Update 

Cli e nt : Flood Contro l District of Ma ricopa County 

•

Entel lus Project Nu mber: 310.057 

CDMC Project Number: FCD2011C017 

Maricopa County Modified Retention Calculations Alternative 3 

• 

• 

Original 80% New 100% 
DDMSW DDMSW Retention Retention 

Subbas in ID area q100 vo11ool'1 vol100 vo ll00141 

(sq-mi) (cfs) (a c-ft) (ac-ft ) (ac-ft ) 

E24A 0.53 1003 49.49 39.59 60.38 

E24B 0.46 979 45.63 36.50 55.67 

E26A 0.87 1308 82 .48 65.98 100.63 

E26B 0.26 511 25.07 20.06 30.59 
E27A 0.54 765 52.49 41.99 64.04 

E28B 0.54 940 52 .S1 42.01 64.06 

E29 1 1488 92.4 73.92 112.73 

E30B 0.88 962 83 .89 67.11 102.35 

E31 0.81 1144 70.64 56.51 86.18 

E32 0.25 509 21.45 17.16 26.17 
E3 3B 0.85 1618 83.53 66.82 101.91 

EMF1A 0.94 2217 99.27 79.42 121.11 

EMF1B 1.04 1777 105.85 84.68 129.14 

EMF2 1.85 1914 179.45 143.56 218.93 

EMF3 1.49 1549 125 .17 100.14 152.71 

R11 0.99 1403 84.92 67.94 103.60 
R12 0.49 1196 50.37 40.30 61.45 

R13 0.5 866 42 .24 33.79 51.53 

R14 0.5 1018 44.94 35.95 54.83 

R15 0.56 707 41.04 32.83 50.07 

R16 0.5 944 46.56 37.25 56.80 
R17 0.49 572 38.05 30.44 46.42 

R18 0.8 750 55.46 44.37 67.66 

R19 1.53 2190 136.06 108.85 165.99 
R20 0.5 742 39.99 31.99 48.79 

R21 0.84 865 61.14 48.91 74.59 

R22 0.57 976 49.15 39.32 59.96 

R23 0.5 866 43 .12 34.50 52.61 

R24 0.29 486 24.82 19 .86 30.28 
R25 0.28 540 22.59 18.07 27 .56 

1' 1 100-YR, 2-HR Runoff Vo lumes from File: FUT EMADM P 20100705P 
12180% of tota l retention requirement 

New 80% 
Retention 

vol100 
(ac-ft) 

48.30 
44.53 
80.50 
24.47 
51.23 
51.25 
90.18 

81.88 
68.94 
20.94 
81.53 
96.89 

103.31 
175.14 
122.17 

82.88 
49.16 
41.23 
43.86 
40.06 
45.44 
37.14 
54.13 

132 .79 
39.03 
59.67 
47.97 
42 .09 
24.22 
22.05 

1' 1Va lues in th is column used in HEC-1 fo r future conditions retention requirements 

Subbasi n Subbasin 

Undeveloped Non-Agri cu lture 
(%) (%) 

100 100 

72 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

100 100 
9 100 

59 100 
100 100 
100 100 
100 100 

91.7 100 
63.5 100 
100 100 
100 100 
3.2 100 

100 100 
75 100 

37.6 100 
95.6 100 

90 100 

99 100 
78.8 100 

1' 1va lues increased by the ratio of the increased precipitation depth to the original precip itation depth= 2.7 I 2.219 = 1.22 

Original Futu re New Future 
Volu me Volume 

to be Reta ined(2) to be Retained121 

(ac-ft) (ac-ft) 

39.59 48.3 
26.28 32.07 
65 .98 80.5 

20.06 24.47 
41.99 51.23 
42.01 51.25 
73 .92 90.18 
67.11 81.88 
56.51 68.94 
17 .16 20.94 
66.82 81 .53 
79.42 96.89 

84.68 103.31 
12 .92 15.76 
59.08 72.08 
67.94 82 .88 

40.3 49.16 
33 .79 41.23 
32.97 40.22 
20.85 25.43 
37.25 45 .44 
30.44 37.14 

1.42 1.73 

108.85 88.97 
23 .99 29.27 
18.39 22.44 
37.59 45 .86 
31.05 37.88 
19.66 23.98 
14.24 17.37 

P:\300\310\ 310057 _East_Mesa_ADMP\G lob a I_Da ta\ Hyd rology\Aiternatives Evaluation \Final Alterna tives \ Base Models\H EC -1 Future with Increased Retention \AL T3\ FCDMC_Rete nlion Volumes _AL T3.xlsx 

Origna l Fut Vol to be 

Subbasin Ex Retention 80% Ex Retention reta ined 

Deve loped Volume Vo lum e + Ex Retention (80%)131 

(%) (ac-ft) (ac-ft) (ac-ft) 

0 39.6 
28 15 .46 12.37 38.7 
0 66.0 
0 20.1 
0 42.0 

0 42.0 

0 73.9 

0 67.1 
0 56.5 
0 17.2 
0 66.8 
0 79.4 

0 0.40 0.32 85.0 
81 121.19 96.95 109.9 
41 59.1 

0 0 67.9 
0 0 40.3 
0 0 33.8 

8.3 1.18 0.95 33.9 
36.5 2.5551 2.04 22.9 

0 0 37.3 
0 0 30.4 

96.8 61.77 49.41 50.8 

0 44.00 35.20 144.1 

25 13 .02 10.42 34.4 
0 18.4 
0 37.6 

10 5.21 4.17 35.2 

0 19.7 
0 14.2 

Attac h m e nt 1 

New Fut Vol to be 

retained 

+ Ex Retention (80%)1' 1 

(ac-ft) Notes : 

48.3 
44.4 
80.5 
24.5 
51.2 

51.3 
90.2 
81.9 
68.9 
20.9 
81.5 
96.9 EMFlA not included in origina l hydro logy update mode l. 

103.6 
112.7 (assum es undeve loped= 20% ed uca tion, 30% Gl, 5% trans= 9%) 

72.1 (ass umes und eve loped= 55% edu, 75% Gl, 30% tra ns, 100% CC = 59%) 
82.9 
49.2 
41.2 
41.2 

27.5 
45.4 
37.1 
51.1 

New Future Vo l exludes 33% of R19 which is located on PMGA property. 
124.2 DIVR19 exc ludes existing ret . 
39.7 
22.4 
45.9 
42.1 
24.0 
17.4 

1 of 1 



• • • Alternative 5 

Subbasin Subbasin 80% of Ex * Future 80% of Fu Retention 

10 Area Undeveloped Retention 100-yr, 2-hr · Retention Volume 
[sq miles] [%) [a e-ft] [a e-ft] [ac-ft] [ac-ft] 

Rll 0 .986 100.0 0.00 106.95 85.6 85 .6 

R12 0.489 100.0 0.00 59 .78 47 .8 47 .8 

Rl3 0 .501 100.0 0.00 50 .81 40.6 40.6 , 

R14B 0 .303 91 .7 0.95 32 .89 24.1 25 .11 

R15 0 .562 63 .5 2.04 51.24 26.0 28.1 , 

R16 0 .498 100.0 0.00 42 .90 34.3 34.3 

R1 7 0 .491 100.0 0.00 44 .83 35.9 35 .9 

R18 0 .797 3.2 49 .41 70 .25 1.8 51 .2 

R21 0 .836 7.5 0.00 65 .47 3.9 3 .9 

R22 0.574 16.4 29.71 54.90 7.2 36.9 

* Based o n 2 .6" 100-yr 2-hr run off volume eve nt 



• Attachment 2: Hydrology Modification Schematics 

• 

• 
2 



• 
• 

• 



Assumed SR24 Location 

Proposed Conveyance 

Pecos Channel Alt3 

Increased Retention Alt3 

Increased Retention Alt1 &2 

0 0.1 0.2 0.4 

Miles 

East Mesa Area Drainage Master Plan Update 
Alternatives 1, 2, & 3: Pecos System, Future Conditions HEC-1 Modifications 



Assumed SR24 Location 

Proposed Basins 

Proposed Conveyance 

Pecos Channel Alt2 

Pecos Channel Alt3 

0 0.1 0.2 0.4 

Miles 

East Mesa Area Drainage Master Plan Update 
Alternatives 1, 2, & 3: Pecos System, Existing Conditions HEC-1 Modifications 
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East Mesa Area Drainage Master Plan Update 
Alternatives 1 & 2: MeridianSystem, Future Conditions HEC-1 Modifications 

Assumed SR24 Location 

Proposed Conveyance 

Proposed Basins 

Increased Retention Alt1 &2 

0.4 



East Mesa Area Drainage Master Plan Update 
Alternatives 1 & 2: MeridianSystem, Existing Conditions HEC-1 Modifications 

Assumed SR24 Location 

Proposed Conveyance 

Proposed Basins 

0.4 

~-------'Miles 



Assumed SR24 Location 

Proposed Basins 

Proposed Conveyance 

Increased Retent ion Alt3 

0.4 

~-----~Miles 

East Mesa Area Drainage Master Plan Update 
Alternatives 3: Meridian & Mountain Systems, 

Future Conditions HEC-1 Modifications 



Assumed SR24 Location 

Proposed Basins 

Proposed Conveyance 

0.4 

_______ _, Miles 

East Mesa Area Drainage Master Plan Update 
Alternative 3: Meridian & Mountain Systems, Existing 

Conditions HEC-1 Modifications 
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East Mesa Area Drainage Master Plan Update 
Alternatives 1 & 3: Germann & Queen Creek Systems, Existing/Future Conditions HEC-1 Modifications 

Assumed SR24 Location 

Proposed Conveyance 

Proposed Basins 

Increased Retention Alt1 

Increased Retention Alt3 

0 0.125 0.25 0.5 

Mites 



Assumed SR24 Location 

Proposed Conveyance 

Proposed Basins 

Increased Retention 

0.125 0.25 0.5 

Miles 

East Mesa Area Drainage Master Plan Update 
Alternative 2: Ryan System, Existing/Future Conditions HEC-1 Modifications 



• D.2 Ellsworth Mini-farms Hydrology Memorandum 
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~Entellus· 
TO: Jennifer Pokorski 

FROM : Entellus, Inc 

JOB NO: 310.057 2255 North 44th Suite, Suite 125 
Pho em, Ari:zona 85008 

DATE: March 29 2013 
Plto:ne (602)244-2566 
Fax (602)244- 8947 

PROJECT NAME: Ellsworth Mini -Farms Hydrology Memorandum 

MEMORANDUM 

This Memorandum documents the additional hydrologic analysis performed for 
Basin R21 of the East Mesa future hydrologic model. This analysis consisted of 
breaking basin R21 into four separate basins and adjusting the model to more 
accurately reflect the flow paths and concentration points for these four basins. 

The original Basin R21 included the existing Ellsworth Mini Farms Development, 
the plated and graded La Jara Farms development, and a small agricultural area 
near the Rittenhouse channel. 

Ellsworth Mini Farms 

Ellsworth Mini Farms development is a large lot residential development with 
a flood irrigation system and no formal retention. For the ADMP we are 
interested in knowing the flows reaching Germann Road. Only the north lots 
in this development face Germann Road and they are the only lots that can 
drain directly into Germann Road. The lots further south, flow west and 
eventually the flow would reach Hawes road where it can be directed north or 
south by the La Jara Farms drainage infrastructure. 

La ]ara Farms 

La Jara Farms is located just west of Ellsworth Mini Farms and based on their 
drainage report only on- lot retention will be provided. The development 
drainage report shows channels along Hawes Road to intercept the flow from 
the east and conveys it either north to Ellsworth or south and into the 
Rittenhouse channel. 

HEC-1 Modifications: 

Some modifications were done to properly reflect the existing and future 
conditions. 

P:\300\31 0\3 10057 _East_Mesa_ADMP\Deliverables\Eil swonh Mini Farms Hydrology\M emorandum doc 
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Subbasin R21 

Subbasin R21 was split into the following subbasins: 

• R21A contributes to Germann Channel East ofHawes Road 
• R21 B contributes to Germann Channel @ Hawes Road 
• R21C contributes to Ryan Road at Hawes Road 
• R21 D contributes to Germann Channel east of Rittenhouse 

See attached DDMSW reports for Land Use, Soil and subbasin information 
used in the hydrology model. 

Modified Route R16R21 

Modified Germann Channel Route R16R21 to end at Hawes Road. The Route 
R 16R21 was approximated to carry the flow coming out of the regional basin 
and the north portion of subbasin R21 (R21A). The Basin was assumed to be 
5-feet deep so the channel along Germann Road from Ellsworth to Hawes 
Road was assumed to be the same depth. To minimize the channel ' s top 
width, a triangular channel was assumed with side slopes of 2:1 resulting in a 
top width of20-feet. 

Added Concentration point CPR21A 

Concentration point CPR21A was added to combine R16R21 & R21A. This 
was the flow used for the Germann Channel from Ellsworth to Hawes Road . 

Added route R2121A 

Route R2121 A was added to convey flow from subbasin R21 B from Ryan 
Road to the intersection of Germann and Hawes Road. The channel geometry 
was obtained from La Jara Farms Paving and grading plans dated 4/31/2012. 
The channel was assumed to have 6:1 side slopes with a bottom width of 5-
feet and a longitudinal slope of 0.32%. 

Added CP CPR21B 

Added Concentration point CPR21 B to combine CPR21 A & R2121 A (route 
for subbasin R21B). 

Added route R2121D 

R2121D is the Germann Channel from Hawes Rd to Rittenhouse Rd. 

Added CP CPR21D to combine R2121D & R21D 

Concentration point CPR21 D was added to combine R2121 D & the southern 
portion of subbasin R21 , R21D. This was the flow used for the Germann 
Channel from Hawes Road to approximately Rittenhouse Road. 

P:\300\3 10\3 10057 _East_Mesa_ADMP\Deli vcrables\.EIIswonh Mini Fanns l-l ydrology\Memorandum.doc 
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CPR21 now combines CPR21D & R22R21 

Modified CPR22 to combine R21C, R22 & R1BR22 

Proposed Regional Basin RETGEB 

There is the proposed regional basin on the southeast comer of Germann and 
Ellsworth Road. The online basin approximated contains 160ac-ft of storage. 
The basin will outlet to the gravity bleed system. The bleed off rate for this 
basin needs to be sufficient to drain the regional basin in a maximum of 36-
hours per The Town of Queen Creek Standards. 

p2/ 
Q = CVac-j/ )(43560 l ac) 

(36hrs )(3600se;{,.) 

Once the flow was calculated to adequately drain the basin within the required 
time, the pipe was sized based on the orifice flow equation as follows (solving 
for the area) . 

Where: 

• Q = orifice flow [ cfs] 
• Cct = orifice discharge coefficient for sharp edged openings (0.62) 
• A= orifice area [ ft2

] 

• g = gravity [32.2 ft/s2
] 

• h = hydraulic head [ft] 

Using the orifice equation, a pipe size of 42-inches was approximated to drain 
the basin within 36-hours with an outflow of approximately 1 00-cfs 

The storage HEC-1 card was modified to allow 1 OOcfs to continue west along 
Gennann Road. 

La Jara Farms Retention 

As mentioned earlier, the La Jara development has no centralized proposed 
retention, but instead states that it will utilize on-lot retention. On-lot retention is 
historically unenforceable and inconsistent, especially as ownership of the 
properties change. Due to this, two scenarios were presented; one assuming the 
La Jara development is able to maintain the full design retention and the second 
assuming no retention for the development. 

Per the drainage report, the development size is 142.3 acres and the 1 00-year 2-
hour precipitation depth is 2.6 inches and an average runoff coefficient of 0.55 . 
From this the total development retention volume is estimated as being: 

142.3 acres * 2.6 /12 feet * 0.55 = 17.0 acre-ft 

P:\30013 1013 10057 _ Eas i_Mesa_ADMP D eliverables\Ellswmth Mini Fann s HydrologyiMemorandum.doc 
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The East Mesa hydrology models have assumed an 80% efficiency rate and so the 
modeled retention volume was as follows: 

17.0 ac-ft * 80% = 13.6 acre-ft 

Modeling Results: 

The table below summarizes the modeling results for 3 models: 
• Previous I 00-year 24-hour model (Alternative 1, Future Conditions, for 

alternatives submitted 2012.10.22 with modified R13R16 route) 
• Modified with La Jara retention 
• Modified without La Jara retention 

Original lD Modified Location Previous La J ara La Jara Description 
ID Model Model with Model No 

Flow retention retention 
lcfsl lcfsl lcfsl 

R21 R2 1A 757 129 129 La Jara Retention is pan of 
R21B 11 9 11 9 subbas in R21 D - no affect 
R21 C 240 240 on I 00-year 24-hour 
R2 1D 395 395 model. 

CPRI 6 CPR I6 Ellswotth & 11 27 1127 1127 Before Regional retention 
Gennrum 

RETGEB RETGEB Ellsw01th & 1062 100 100 Proposed Regional 
Gennatm Retention - 160 acre-ft 

CPR21A CPR2IA Gennrum 961 123 123 Gennann Channel 
(@ Rittenhouse) Channel east 

of Hawes 
CPR21A CPR21D Gennann 96 1 482 482 Gennann Channel 

Channel east 
of Rittenhouse 

CPR22 CPR22 Rittenhouse & 399" 6 10" 6 10" Rittenhouse Channel" 
Hawes Rd . 

CPR21 CPR21 Rittenhouse & 1034 505 505 Rittenhouse Channel 
Germann 

Flow mcrease m Rittenhouse charmelts due to La Jara drrectly dtschargmg mto the Rittenhouse 
Channel. The design capacity of this portion of the Rittenhouse channel varies between 810 and 
1050 cfs. 

The main results are as follows: 
• The La Jara retention scenario has no effect on peak discharge results for 

the 1 00-year 24-hour model. 
• With limiting the contributing area to the Germann Channel to the homes 

along Germann between Ellsworth & Hawes it becomes possible to 
effectively utilize a regional retention basin upstream of Ellsworth & 
Germann. 

• Germann Channel flow between Ellsworth & Hawes decreases to ~ 125 
cfs. 

• Flows in the Rittenhouse Channel at Germann decrease significantly too 
due to proposed retention . 
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Ellsworth Mini Farms 
Hydrology Schematic 

Subbasin Modifications 

DMC- Future Drainage Basins 
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EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

October, 2013 

Background and Purpose 

The following memorandum documents the analysis and assumptions requested by the Town of 

Queen Creek in the coordination meeting on October 1st, 2013. The Town desired to see the 

effects of increasing the retention requirement within the Town's portion of the East Mesa 

ADMP study area (the Rittenhouse Zone), and providing a regional retention basin to handle the 

flows entering from Pinal County. 

Future Land Use Modifications: 

To perform this analysis, the first step was to update the future land use based on the latest land 
use plan, which included modifications to several areas. The main changes included 

modifications to the land use for the Queen Creek Station and the La Jara developments. These 
two developments are in different stages in the planning and construction phases, and it was 
assumed that the current plans will be constructed without major changes. 

Other changes to the land use included amendments to the Town of Queen Creek General Plan 

for the Barney Farms property, and The States at Queen Creek (see Queen Creek General Plan 

Amendments in the attachments). Land use codes and parameters similar to those utilized in the 

Original Master Plan update were utilized to maintain consistency. The final future land use 

codes used for the area are included in the Future Land Use Figure in the attachments. 

Subbasin Retention Modifications: 

Due to the changes in future land use for the area, modifications to the subbasin retention were 

made. Future retention requirements and total subbasin retention are estimated as follows: 

1. Modified land use is input into DDMS W and the various subbasin parameters are 

estimated: Green and Ampt parameters and S-Graphs. 

2. DDMSW is utilized to run the 1 00-year, 2-hour HEC-1 model and estimate the runoff 

volumes for each subbasin for this storm event. This runoff volume is 100% of the 

required retention for the subbasin. The 1 00-year, 2-hour storm was assumed to be 2.219 
inches of precipitation. 

3. The existing retention for each subbasin was estimated and 80% of the retention volume 

was assumed to be effective. The Original Master Plan Update estimated the retention 

for existing development within each of the subbasins and this was utilized for all 

subbasins, except for subbasin R22, which includes the planned Queen Creek Station 

subdivision. For R22 the existing retention was estimated based on what would be 

Technical Memorandum - Queen Creek Retention Analysis 
East Mesa ADMPU 
Page I of 5 



• required, and then assumed to be 80% effective. The La Jara subdivision was designed 

without centralized retention (on-lot retention only). Since this type of retention is not 

reliable, for subbasin R21 it was assumed that the La Jara area was developed and 

without retention. 
4. Future development retention was estimated based on the amount of undeveloped land 

within each subbasin. The future retention was estimated based on what would be 
required, and then assumed to be 80% effective. As mentioned above, Queen Creek 
Station and La Jara subdivisions were assum~d to be existing developments for the 

purpose ofthis analysis. 

5. Total retention was estimated and is simply the sum of the existing and the future 
retention volumes. These retention values were utilized as the base retention values for 
all analyses. 

Various increased retention requirement scenarios were utilized in the analyses perfol1lled. In all 
cases no modifications were made to the existing development retention. Modifications were 
only made to the future development retention. Since Queen Creek Station and the La Jara 
subdivisions were assumed to be existing, no retention increases were assumed for those areas. 
The different retention scenarios examined include the following: 

• Standard base retention condition. 

• 10% increase in future retention. 

• • 20% increase in future retention. 

• 

• 30% increase in future retention. 

• 21.7% increase in future retention -this is approximately equivalent to a 1 00-year 2-hour 
event of 2. 7" . This value was utilized because it was the previous City of Mesa retention 
requirement and had been utilized in other analyses as part of this East Mesa ADMP 
project. 

Table 1 summarizes the retention assumptions and estimates for these analyses . 

HEC-1 Scenarios 
Several iterations and scenanos were created for this study. The vanous hydrologic 
modifications and scenarios can be broken down into 3 categories: 

• Assumed retention requirements for future development 

• Pinal County off-site flow routing modifications 

• Regional retention at Queen Creek Sports Complex (see Queen Creek Sports Complex 
Figure in the Attachments) 

Technical Memorandum - Queen Creek Retention Analysis 
East Mesa ADMPU 
Page 2 of 5 



• 

• 

• 

Assumed retention requirements for future development 
The estimation of the various retention scenarios was described above and includes Standard, 

and 10%, 20%, 30%, 21.7% increases. 

Pinal County Off-Site Flow Routing Modifications 
There are 3 flows entering the Town of Queen Creek from Pinal County. They are as follows: 

• R8R 11 crosses Meridian Road between Germann and Ryan Roads. 

• R9R11 crosses Meridian Road between Ryan and Queen Creek Roads. 

• R10R12 crosses Meridian Road south of Queen Creek Road. 

The following scenarios were looked at for this analysis: 

• No modification to the Pinal County routes. They are assumed to continue on their 
originally assumed paths. 

• Combining all 3 routes into one single location for regional retention. 

• Combining the 2 southernmost routes (R9R11 & R10R12) to a single location for 

regional retention and sending the third route, R8R11 to the north along a potential 
Meridian Road channel. 

Regional Retention at Queen Creek Sports Complex 
As part of this analysis regional retention scenarios were examined. The regional retention is 
assumed to be part of the planned Queen Creek Sports Complex that will be located west of the 

Signal Butte alignment and north of Queen Creek Road. The purpose of the regional retention 
would be to attenuate the off-site flows from Pinal County. In all the regional retention 

scenarios, no modification was made to the Pinal County routes. Additionally, the Sports 

Complex site was subdivided into its own subbasin and assumed to contribute to the regional 
retention site. 

The following scenarios were examined as part of this analysis: 

• No regional retention. 

• Regional retention of 168 acre-ft. This is sufficient volume to attenuate all 3 off-site 

flows from Pinal County. 

• Regional retention of 120 acre-ft. This is sufficient volume to attenuate the 2 

southernmost off-site flows from Pinal County. 

In order to achieve sufficient attenuation of flows, the regional retention was modeled as an 

online retention basin. If the regional retention is modeled as offline significant increases in 

downstream flows are seen. The outfall for the regional retention facility was assumed to be 
Queen Creek Road. This is simi lar to the assumption of the Original ADMP . 
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HEC-1 Modeling Iterations 
Numerous HEC-1 models were created to model different combinations of the HEC-1 scenarios: 

retention modifications, Pinal County off-site flows and regional retention. Table 2 summarizes 

the flows from the various iteration runs including the Original Master Plan Model. 

Analysis: All Pinal County Flows to Queen Creek Sports Complex Retention 
For this analysis, all 3 flows from Pinal County were combined at the Queen Creek Sports 

Complex. The Sports Complex retention was modeled as an on-line retention basin using a 

diversion card. The analysis focused on negligible increases in flows downstream, in particular 
at the Rittenhouse Extension Channel. By trial and error, the size of the retention volume was 

set to 168 ac-ft. This was the minimum retention volume required that would sufficiently 

attenuate the Pinal County flows and match design capacities in the existing channel. 

In order for this scenario to work, additional future development retention above the standard 
retention is required. This is typical to all scenarios due to the limited capacity (516 cfs) of the 

Rittenhouse Extension Channel along Queen Creek Road. The contributing flow from the local 

subbasins under the standard retention scenario is sufficient to overwhelm the channel. In order 

for this and all other scenarios to be feasible, additional subbasin retention of 20% or more is 

required . 

The 168 ac-ft of storage at the Queen Creek Sports Complex appears to be larger than the site 

would be able to handle. Preliminary analysis shows that it is possible to design this storage into 

the site, but it may sacrifice some of the functionality of the Sports Complex. 

In an attempt to reduce the needed retention volume at the Sports Complex a 

stage/storage/discharge was created for the regional retention basin and optimized to maintain 

the downstream flows within the capacity of the existing channels. This resulted in a decrease in 

the needed volume in the Queen Creek Sports Complex of about 30 ac-ft to approximately 140 

ac-ft of required retention volume. However, this reduction relies heavily on the timing of the 

hydrographs and since a real storm may not exactly behave as the modeled stonn, it may be risky 

to rely on this number. The feasibility of achieving this stage/storage/discharge at the given site 

was not evaluated. 

Analysis: Two Routes from Pinal County to Queen Creek Sports Complex Retention and 
Meridian Channel 
Another option to reduce the volume reaching the Sports Complex would be to divert the R8R11 

tributary area north to the Ellsworth Zone. This would have the effect of reducing the flow and 

volume reaching the Sports Complex basin. This option resulted in a decrease in the needed 

volume in the Sports Complex of about 50 ac-ft to approximately 120 ac-ft of required online 
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retention volume. As aforementioned, additional future development retention increases of 20% 
or more are required to limit local flows in the downstream channel and make this scenario 

feasible. 

Analysis: Additional Retention 
For the various scenarios to be feasible, additional future development retention is required. 

From the various results, it appeared that the 20% or greater increase in retention requirement 
generates enough attenuation to resolve the capacity issues in the Rittenhouse Extension channel. 

It is recommended that an increased retention requirement of20% be utilized. 

Queen Creek Future Channel 
The Town has secured a 70-foot easement along the North side of Queen Creek Road for the 
Queen Creek Channel. The downstream portion of the channel has already been constructed. 

The original design flow for the channel is smaller than the recommended flow from this 
analysis but the configuration of the channel can be easily modified to accommodate higher 
flows. The capacity of the downstream channel is 516 cfs and the 70-foot easement can easily 
accommodate a channel with this capacity. See Queen Creek Channel FlowMaster analysis in 
attachments. 

Recommendations 
From the various analyses it is recommended that 120 ac-ft retention be located at the Queen 
Creek Sports Complex, thus routing Pinal flows from R9R11 and RIOR12 to the Sports Complex 
retention and diverting the flow from R8Rll north along Meridian Road. It is also 
recommended that the future development retention requirement be increased by 20%. See 
Figure Additional Retention in the Attachments . 
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Qm:t:n Cr..:ck, Z : 2013 G..:ncral Plan Amcndmcnls 

Maps and addittonal information w1ll be available for review and comment at the open houses in August and September. Residents 

• also encouraged to attend the Public Hearings on November 5 and December 4. 

The following Major General Plan Amendment applications were filed on June 13, 2013: 

2013 General Plan Amendments Map 

_:){:. • La Jara Farms (GP13-025) *Map *Narrative 
I 

o Applicant - Lindsay Schube on behalf of VIP Homes 

o 140.76 acres located at the southwest corner of Hawes and Germann roads 

o Change from Employment Type A to Very Low Density Residential (up to 1 du/acre) 

o Currently zoned Rl-43, Single Family Residential 

Estates at Queen Creek Station (GP13-026) *Map *Narrative 

o Applicant - Ralph Pew on behalf of RSF Property, LLC and RSF Queen Creek Property, LLC 

o 156 acres located at the southeast corner of Ellsworth and Germann roads 

o Change from Employment Type A to Low Density Residential (up to 2 du/acre) 

o Currently zoned R1-43, Single Family Residential 

• Meridian Crossings (GP13-027) *Map *Narrative 

o Applicant - Mario Mangiamele on behalf of Westcor/Queen Creek LLC Company 

o 466 acres located on the south side of Riggs Road, west of the railroad 

o Change from Regional Commercial to Medium Density Residential (up to 3 du/acre) 

o Not located in Town limits 

•• t 
Barney Farms (GP13-028) *Map *Narrative 

o Applicant - Mario Mangiamele on behalf of Ken, Newell, Gail and Pamela Barney and Dane Chaffee 

o 241 acres located at the northeast corner of Signal Butte and Queen Creek roads 

o Change from Employment Type B and Recreation/Conservation to Mixed Use and High Density Residential (up to 8 

du/acre) 

o Currently zoned 1-1, Heavy Industrial 

• The Vineyards (GP13-029) *Map *Narrative 

o Applicant - Ralph Pew on behalf of Healy Faulkner, LLC 

o 55 acres located west of Ironwood Road at the north side of Combs Road 

o Change from Commercial and Mixed Use to Medium Density Residential (up to 3 du/acre) 

o Currently zoned R1 -43, Single Family Residential 

• Sonoqui Creek Village (GP13-030) *Map *Narrative 

o Applicant - Ralph Pew on behalf of KEMF Hawes & Riggs, LLC 

o 107 acres located at the northwest corner of Hawes and Riggs roads 

o Change from Very Low Density Residential (up to 1 du/acre) to Low Density Residential (up to 2 du/acre) 

o Currently zoned Rl -35, Single Family Residential 

NAVIGATION 

8 me 
About Us 

l111p:/ ww11 .queen r ek.org/dcpartm~::nt ' ornmunity-dcvekll menL pla nn ing-and-zoning/20 I -general-plan-am.:ndmen1 [I 01' /20 I 4:38:5 7 P ) 
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Existing 

Town of Queen Creek 
2013 General Plan Amendment 

GP13-025 La Jara Farms 

Pr.oposed 

General Plan Land Use Legend 

Germann Rd 

N 

A 

Germann Rd 

Very Low Oensily Res1den11al (0-t DUlAC) MIXed Use - Employment Type 8 

- Low Oens1ty ROS!denUal (0-2 DUlAC) e1ghbomood Commeroal - Pubhc/Quaso-Pubhc 

- Medium Oensoty Reslden al (0-3 DUlAC} Commumty Commeroal - Open Space 

* Future Intersection ModofK:allon * Reson I Tounsm I Entertainment 

- Maser Planned Commuroty (0-1 8 DUlAC) - Qffice/SeiV!ces - Reg1onal Commeroal Center 

- Med1um H1gh DenS!Iy Residential Type A (0-5 DUlAC) B Commeroal San Tan Reg1onal Pa 

- Muk am1ly - EmploymentTypeA 0 No,seContours 

Modified by Resolutions 813-09, 814-09, 824-10, 924-12 and 934-1 3 
All Information is believed to be accurate as the 
date of publication, however is not guaranteed. 

Created by Sidney Urias 480-358-3094 
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Town of Queen Creek 
2013 General Plan Amendment 

GP13-026 The Estates at Queen Creek Station 

Existing 

General Plan Land Use Legend 

Very Low DenSity Resoden al (G-1 DUlAC) - Moxed Use - Employment Type B 

Low Densoty Resoden al (0·2 DWAC) CJ Neoghborhood Commercoal - Publoc/QuaSI·Publoc 

Medoum Densoty Resodentoal (G-3 DUlAC) Community Commeroal - Open Space 

Master Planned Commuruty (0· 1 8 DUlAC) ~ Office/SeMces - Regoonal Commercoal Center 

- Medoum Hogh Densoty ReSidentoal Type A (0·5 DUlAC) - Commercoal San Tan Regoonal Pall< 

- Multifamily Employment Type A 0 No1se Contours 

Modified by Resolutions 813-09, 814-09, 824-10, 924-12 and 934-13 
All information is believed to be accurate as the 
date of pub lication, however is not guaranteed 

Created by Sidney Urias 480·358-3094 

-(:r Future lntersect1on Mod1ficatJon * Resort 1 Tounsm 1 Entertamment 
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Town of Queen Creek 
2013 General Plan Amendment 

GP13-028 Barney Farms 

Very low Dens1ty ReS!den~al (0.1 DUlAC) - Mullifamily - Employmenl Type A 

M.xed Use - Employmenl Type 8 

0 Ne•ghbomood Commerc1al - Pubhc/Cuas•-Pubhc 

Master Planned Commumty (0-1 8 DUlAC) Commumty Commeraal - Open Space 

Med1um H1gh DenSIIY RoS!denl!al Type A (0-5 DUlAC) ~ 0 ce/Serv~ces 

- Med•um H1gh DenSity Res•denllal Type 8 (0-8 DUlAC) - CommerCial 

- Regronal Commeroal Center 

San Tan Reg1onal Pari< 

D 01se Contours 

Modified by Resolutions 813-09, 814-09, 824-10, 924-12 and 934-13 
All information is believed to be accurate as the 
date of publication, however is not guaranteed 

Created by Sidney Unas 480-358-3094 

-f::t Future Intersection Modrftcallon * Resort I Tounsm I Entenarnment 
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LUCODE Descriptio 

120 Estate Residential (1/5 duper acre to 1 duper acre) 

130 Large Lot Residential- Single Famly (1-2 duper acre) 

140 Medium Lot Residential- Single Famly (2-4 du per acre) 

150 Small Lot Residential- Single Family (4-6 duper acre) 

160 Very Small Lot Residential- Single Family (>6 du per acre) 

220 Neighborhood Comnercial (50,000 to 100,000 sq. ft.) 

230 Community Commercial (100,000 to 500,000 sq. ft.) 

300 General hdustrial (Industrial where no detail available) 

310 Warehouse/Distribution Centers 

550 R.Jblic Facilities (colllTl centers, libraries , sub-stations) 

590 Other Errploynnent- high 

710 Active Open Space (hcludes parks) 

730 Passive Open Space (hcludes mountain preserves and washes) 

740 Water 

900 Vacant (Existing land use database only) 

Group 

Residential 

Residential 

Residential 

Residential 

Residential 

Commercial 

Comrnercial 

Industrial 

Industrial 

Institutional 

Other Errploynnent 

Open Space 

Open Space 

Open Space 

Open Space 

Legend 

Future Subbasin 

0.5 

2255 N. 44th Street Suite 125 
Phoenix, Arizona 85008.3299 
Tel. 602.244.2566 
Fax. 602.244.8947 
Web. www.entellus.com 

EAST MESA ADMPU 
FUTURE LAND USE -10/24/2013 
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From : 
To: 
Subject: 
Date: 
Attachments: 

Hernan Aristizabal 
"Jennifer Pokorski - FCDX": Catherine Regester- ECDX 
East mesa ADMPU Queen creek channel capacity 
Monday, October 21, 2013 11:35:55 AM 
Queen creek channel.fm8 

This are the parameters for the Queen Creek channel from City basin to ex isting channel 

Original ADMP (From Reference 107- East Mesa ADMP Recommended Design Report Sheet 41) 

Q=426cfs 

S=0.0010 with drop structures 

Ground Slope ~ 0.004 

Type=Natural earthen channel 

Manning's= 0.025 

Bottom with= 10 

Side slopes 6:1 

freeboard=1 ft 

design dept h= 4.9 ft 

Velocity=3.3ft/sec 

Top width 69.2ft 

Maintenance road= 0 ft 

landscape buffer= 0 ft 

Vertical drop structures 8.6 ft 

Outfall from City Park Basin 

New flow = 597 cfs 

by increasing the side slopes to 4:1 

increase bottom width to 30ft 

slide increase in longitudinal slope S=0.00103 (Reduce height of vertical drops by~ 0.09 ft) 

Increased Manning's to 0.03 

Velocity = 3.25 ft/ sec 

Top width = 70 ft 

flow depth =4ft 

freeboard= 1ft 

The 70ft available for the channel should be adequate to convey the outflow from the City basin 

Hernan A. Aristizabal PE 

Entellus Inc. 

2255 N. 44th Street 

Suite 125 



Future Subbasin 

Concentration Point 

Germann Rd 20% Additional Retention 

Ryan Rd 20% Additional Retention 

Queen Creek Rd 20% Additional Retention 

0 0.25 0.5 
,__...,., ______ _, Miles 

ME 

2255 N. 44th Street Suite 125 
Phoenix, Arizona 85008.3299 
Tel. 602.244.2566 
Fax. 602 .244.8947 
Web. www.e nte llus.com 

ADDITIONAL RETENTION 
10/24/2013 

Note: Additional refinement of flows is required 
for design and implementation. 

Jhra~ 
~a~ 
~~~ 

R10 
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•., Bentley FlowMaster V8i (SELECT series 1) - ........ ~ ··-·· ·-·· ··--· _ __ _ _ ___ _ _ _ U 
[i le £dil ~ne lysis :'{iew Iools Window .tielp 

u ~ ~ l:d 'i:~ i8l id : ~ ~~ I ~,+ !~l: I(} ' ~ 

- - . 
400< 

Project Explorer q. x 'fwi· Wo~ksheet : Trapezoidal Channel - 2 I-= I' @] 1~1' l!l ~ 
8 ; .. Queen creek channel.fm8 -- ------- ~--- - -- ----- -----~~ 

li> l!l Trapezoidal Ctlannel - 1 Uniform Flow I Gradually Varied Flow I Messages I 
I~ ~ I~ Trapezoidal Channel - 2 

It: ~ Solve For: [Discharge '!" ] z Friction Method: [Manning Formula · I 
I~ ~ 1: 

lU Roughness Coefficient: 0 Flow Area: 184.00 ft" 0.030 

Channel Slope: 0.00103 fllft Wetted P-erimeter: 62.98 ft 

Normal Depth: 4.00 ft Hydraulic Rad ius: 2:_92 ft 

-- -- - --
Left Side Slope: 4.00 ftlft (H:V} Top Width: 62.00 ft 

Right Side Slope: 4.00 fllft (H:V) Crit ical Depth: 2.09 ft 

-
Bottom Width: 30.00 fl Crit ical Slope: 0.01111 ftlfl 

-- -
Discharge: 597.72 fP/s Velocity: 3.25 fils 

Veloc ity Head: 0.16 ft 

Specific Energy: 4.16 ft 
' 

Froude Numt>er· 0.33 
-- -

Flow Type: Su t>critical 

l U l All l:U i tl liUII ,:)Ul:t:~~ I U . I --

• L Ill I ~ -
Worksheet : Trapezoida l Channel- 2 Project : Queen creek channe l.fm8 
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__ I l I __ __ __ --

---l 

a 
:c::r:: 
I C) 

l j ~ ~~OLLEYBALL 
~ ~ 1A ·""" ~LAY AREAS 

I & BARNEY FAMILY TENNIS COURTS J ~ , SPoRTs~)Ex I 
-- .. ·- .~l -

23 AC PUBLIC 
WORKS YARD 

-------------------

~-

1 l 1001 WIDE 230 kV EASEMENT 
I k l (SRPI ABLE-MOODY LINE) 
l ?l II 

/. 
"/' . . 

/ 

. SUMMARY OF FACILITIES 
STRUCTURES 
• Kecreation Center (251000 sq. ft.) 1 

4 
3 
6 YARD 1 A~-- __ -f , 1/. l 

I 2.5 AC I (, I 
: FIRE I I I 
! STATION i f! 61 : 

6 I ~n:: 
5-foot deep (nortt- soccer) 22 .7 oc.-·--- ! : I ~ 
4· foot deep (m ddle soccer). J8.5 ac.. 1-=-

(30.6 oc. ft.) ::::> 
3 foot deep {east soccer) 441 oc C(l \ 

( 4' 3 oc. ft./71. 9 oc. 't. total) 1 
1 foot deep (parkirg)~ s· .6 oc. ....:..J 

• Corporate Ramadas 
• Group Ramadas 
• Restroom Facilities 

PLAY AREAS 

SPECIALTY FEATURES 
• Boat uocK 
• Fishing Pier 
• Batting Cages 
• Lake± 4 acres 

PARKING SPACES 
• Required 
• Proposed 

FIELDS 
• tsall Fields 
• Soccer Fields 

(95.7 ac.•t./'67.6 ac.ft. total) "::( : 

Lose s:-p easerrent as deeper storage (5.5-fool to _j: G u • BasKetball 
6 foot d~ep) c!ld conveyc;"ce to d an"lel o ong west (i) • Volleyball 
property I "'e to south. I T . 

• .ennis 
------ -- .. - - --

COURTS 

3 

11302 
11384 

8 
9 

3 
2 
6 

- ·- +------- ----- ----- QUEEN- CREEK- ROAD +----

1 11 . I . 
i i 

June 10, 2011 Master Plan 
4141 North 32nd, Street, Suite 102 
Phoenix, Arizona 85018 

I p 602.956 .4(170 
F 602.956.4374 

, www.epgaz.com 

-- -- -- ' n·-
: . ' 
I I I 1 

0' 100' 200' 300' 

Queen Creek Sports Complex 
Queen Creek, Arizona 
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TABLE 1 

Subbasin Subbasin 80% of Ex Future 100 80% of Fu Retention Retention Volume 

ID Area Undeveloped Retention yr, 2-hr Retention Volume 10% 20% 30% 21.7% (2.7") 
[sq miles] [%] [a e-ft] [a e-ft] [a e-ft] [ac-ft] [a e-ft] [ac-ft] [ac-ft] [ac-ft] 

R11 0.986 100.0 0.00 88 .14 70.5 70.5 77.6 84.6 91.7 85 .8 

R12 0.489 100.0 0.00 50.37 40.3 40.3 44.3 48.4 52.4 49 .0 

R13 0.501 100.0 0.00 42 .00 33 .6 33 .6 37.0 40.3 43 .7 40.9 

R14B 0.303 91.7 0.95 27.22 20.0 20.9 22 .9 24.9 26.9 25 .3 

R15 0.562 63.5 2.04 41.04 20.8 22.9 25.0 27 .1 29 .1 27.4 

R16 0.498 100.0 0.00 34.58 27.7 27.7 30.4 33.2 36.0 33 .7 

R17 0.491 100.0 0.00 36.14 28.9 28 .9 31.8 34.7 37.6 35 .2 

R18 0.797 3 .2 49.41 55.46 1.4 50.8 51.0 51.1 51.3 51.1 

R21 0 .836 7 .5 0.00 50.40 3.0 3.0 3.3 3.6 3.9 3.7 

R22 0.574 16.4 29.71 44.43 5.8 35.5 36.1 36.7 37.3 36 .8 
----



TABLE 2 

Pea kQ Peak Q Pea kQ Peak Q Peak Q Peak Q Peak Q Peak Q Peak Q Peak Q Peak Q Pea k Q Peak Q 

[cfs] [cfs) [cfs] [cfs) [cfs] [cfs) [cfs) [cfs] [cfs] [cfs) [cfs] [cfs] [cfs] 

R10R12 1124 1124 1124 1124 1124 1124 1124 1124 1124 1124 1124 1124 1124 R10R12 

R14A #N/A 224 224 224 224 224 224 224 224 224 224 224 224 R14A 

Pinal #N/ A #N/A 1377 1377 1377 1377 1377 1757 1757 1757 1757 1757 1757 Pinal 

SBPINL #N/A #N/A 554 554 554 554 554 592 592 592 592 333 592 SBPINL 

R12 939 939 939 939 939 939 939 939 939 939 939 939 939 R12 

DIVR12 887 887 887 622 423 230 378 887 622 423 230 887 378 DIVR12 

CPR12 1165 1165 728 600 575 575 575 671 613 613 613 676 613 CPR12 

R15 616 616 616 616 616 616 616 616 616 616 616 616 616 R15 

DIVR15 616 616 616 616 613 539 571 616 616 613 539 616 571 DI VR15 

CPR15 953 953 586 586 516 516 516 581 581 528 528 581 528 CPR15 

R18 661 661 661 661 661 661 661 661 661 661 661 661 661 R18 

DIVR18 354 354 354 354 354 354 354 354 354 354 354 354 354 DIVR18 

CPR18 907 907 568 527 501 501 501 544 498 494 494 545 494 CPR18 

R14B #N/A 511 511 511 511 511 511 511 511 511 511 511 511 R14B I 

DVR14B #N/ A 439 439 414 282 176 282 439 414 282 176 439 282 DVR14B 

R17 497 466 466 466 466 466 466 466 466 466 466 466 466 R17 

DIVR17 360 366 366 261 208 123 208 366 261 208 123 366 208 DIVR17 

CPR17 729 566 566 412 311 190 306 566 412 311 190 566 306 CPR17 

R22 794 667 667 667 667 667 667 667 667 667 667 667 667 R22 

DIVR22 723 534 534 504 421 421 421 534 504 421 421 534 421 DIVR22 

CPR22 893 878 534 509 496 496 496 534 487 455 455 534 455 CPR22 
~--

R11 1179 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 R11 

DIVRll 859 829 829 697 532 289 444 829 697 532 289 829 444 DIVR11 

R13 708 698 698 698 698 698 698 698 698 698 698 698 698 R13 

DIVR13 599 612 612 435 304 178 304 612 435 304 178 612 304 DIVR13 

R16 765 507 507 507 507 507 507 507 507 507 507 507 507 R16 

DIVR16 604 369 369 298 227 116 167 369 298 227 116 369 167 DIVR16 

CPR16 1024 1068 605 460 336 202 311 605 460 336 202 605 311 CPR16 

R21 757 603 603 603 603 603 603 60 3 603 603 603 603 603 R21 

DIVR21 757 603 603 603 603 603 603 603 603 603 603 603 603 DI VR21 

CPR21 1519 1525 809 694 631 645 606 782 676 631 696 792 633 CPR21 

• 
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TECHNICAL MEMORANDUM 

HYDRAULIC AND EROSION ANALYSIS 

Revised January 2014 

Background and Purpose 

This memo documents an erosion analysis performed by Entellus for the Flood Control District 

of Maricopa County (District) under contract number 2011C017, East Mesa Area Drainage 

Master Plan (ADMP) Update. The erosion analysis supports the evaluation of the hydraulics and 

potential flood hazard mitigation solutions and is described under Section 3.3 .3 .12 of the contract 

scope ofwork. 

This analysis determined hydraulic parameters, potential scour depths, and required riprap sizes 

for conveyance channels included in the study alternatives. Figure AD 3.1.2 located in the 

Figures section of the Proposed Alternatives Development and Evaluation Report, illustrates the 

characteristics ofthe channels included in this analysis . 

Soil Information 

Shallow sediment samples were collected at or near the locations of potential conveyance 

channel solutions. The sediment sampling was performed in general accordance with ASTM D 
422. The sampling locations and results are included in Attachment 2. 

Approach and Methodology 

Scour depths and riprap sizes were generally estimated using the methodology described in the 

Draft Drainage Design Manualfor Maricopa County Volume II- Hydraulics (FCD, June 2010) , 

hereinafter referred to as the Hydraulics Manual. The specific equations and approach used for 

the analysis were referenced fro m the River Mechanics Manual for DDMSW (FCD, April 2010) , 

hereinafter referred to as the DDMSW Manual. 

The conveyance channels included in the alternative solutions were subdivided into reaches 

based on their hydrologic boundaries. Total scour depths and required loose riprap sizes were 

• Technical Memorandum -Hydraulic and Erosion Analysis 
East Mesa ADMPU 
Page 1 of 5 



• estimated for each reach. The total scour depths were estimated with the assumption that the 

channels would be comprised of the existing soils, as represented by the collected soil samples. 

The scour estimates assumed the following: 

• A factor of safety of 1.3 was used, in accordance with recommendations in the DDMSW 

Manual. 

• Level 1 - State Standard equation was used for long term scour. A detailed analysis is 

outside the scope of work for the East Mesa ADMP Update. 

• Lacey's equation was utilized for estimating the general scour. 

• Bend, local, and contraction scour were assumed to be negligible and were not estimated. 

• When estimating the bedform scour, the dune height was set equal to 0.225 X the 

hydraulic depth. 

• Low flow scour depth was assumed to be 1.0 foot. 

• Froude Numbers were less than 0.7. 

Scour Equations from DDMSW Manual 

Ytotal FS ( Ylt + Ygs + Ybt + Yb + Ytt ) + FStocal (Ytoc ) 

1 

f = Lacey's silt factor = 1.76(Dm)2 
Dm = mean grain size, D50 (mm) 
Q = design flow = set to Q1oo 
Ybt =bedform scour depth (ft) 
Yh =hydraulic depth of flow (ft) 
Yb = bend scour depth (ft) 
Ytt = low flow scour depth (ft) 
Ytoc = local scour depth (ft) 

Ytotal = total scour depth (ft) 
FS =factor of safety 
Ytt = long term scour depth (ft) = 0.02 (Q100 ) 0·6 

Q100 = 100 year flow rate (cfs) 

y0, = general scour depth (f t) = Z Ym = Z ( 0. 4 7 [jn 
Z =multiplying factor 

The estimated loose riprap sizes are the sizes of rip rap required to eliminate all potential scour in 

the channels. The District-recommended Isbash equation was used to determine the required 

median rock size (D50) of the riprap. The equation does not rely on the channel's existing soil 

composition, as it assumes the channel is fully lined with riprap. The D50 estimated by the 

equation depends on the channel's average velocity, bank angle, and a coefficient that varies 

depending on the channel curvature. The riprap sizes were originally estimated for both the 

banks and the chmmel bottom. The bank angle was set to zero for estimating the riprap size 

required for the channel bottom, as recommended in the DDMSW Manual. The initial analysis 

showed that the bank angles of the proposed channels were small enough to result in only a 
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slight numerical difference in required riprap sizes between the chatmels and the banks. Once 

these values were rounded to the nearest physical size of riprap generally available, the required 

riprap sizes for bank and channel were identical. Therefore, the analysis documentation was 
simplified to only show a single riprap size required, which was based on the calculation of the 

required riprap size for the banks. 

District-Recommended Isbash Equation for Loose Riprap Sizing from DDMSW Manual 

D - X-a-. "'' v ( r ) 
, so - cos 0 Ys - rw 

D50 = median diameter of required riprap (ft) 

Va = average velocity (~) 

Ys = specific weight of stone (~~) 

Yw = specific weight of water Gt~) 
0 bank angle (degrees) 
X = Coefficient from DDMSW Manual 

Grade control was considered where riprap sizes in excess of approximately eight inches were 

required to eliminate scour or excessive velocities were seen. Where this threshold was exceeded 

using the slope of the existing grade, four-foot drops were added that reduced the slopes and 

lowered the velocities allowing smaller riprap along the channel. The riprap size limit, drop 

heights, and number of drops will be considered further as the alternatives are refined and a 
recommended alternative generated. 

Riprap for the drop structures was estimated utilizing the Hydraulics Manual for drop structure 

riprap sizing. This estimate can be found in Attachment 1. Additionally, riprap sizing for 

channel bed protection downstream of drop structures was estimated utilizing the Hydraulics 
Manual and can also be found in Attachment 1. 

Hydraulics 

The erosion analysis required estimation of the average channel velocity and depth for each 

alternative. Flows generated from the HEC-1 models created for the East Mesa ADMP Update 

were utilized to estimate the required hydraulic parameters using manning's equation for open 

channel flow. The hydraulic parameters are shown in the tables included in Attachment 1. 
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For Alternatives 1, 2 & 3, the roughness coefficients were estimated using methods described in 

the Hydraulics Manual . These n values vary by channel material and assumed vegetation. For 

Alternatives 4 and 5 (Rittenhouse Zone), per District direction, an n value of 0.040 was utilized 

for all channels that had not been previously estimated. This includes the following channels: 

• Alternative 4 Channel from Signal Butte and Queen Creek Rd to Ryan Rd and 

Rittenhouse. 

• Alternative 5 Merrill Rd. Channel. 

• Alternative 4 & 5 Queen Creek Channel. 

In estimating the n values, it was assumed that all riprap-lined channels would have loose riprap 

placed on the channel banks, and the channel bed would be native material with some light 

vegetation. Further analysis of the recommended alternative may include refmement of the n 

values based on the specific characteristics, such as riprap placement, of each channel. 

Additional information regarding the development of n values and the hydraulic analysis is 

presented in Appendix H - Hydraulic Analysis of the East Mesa Area Drainage Master Plan 

Update - Proposed Alternatives and Evaluation Report. Channel longitudinal slopes were 

initially set to the existing grades estimated using USGS contours and then adjusted to consider 

grade control where necessary. The freeboard stated in the hydraulic tables in Attachment 1 
includes the drop structure drop height where pertinent. 

Queen Creek Station Channel: The channel through the proposed Queen Creek Station 

development for Rittenhouse Alternative 4 was analyzed differently from other channels. Data 

on the area available for a channel was taken from a plan set provided by the developer's 

engineer. The plan set showed many obstructions to possible channel flow, and these 

obstructions varied widely throughout the plan set. Additionally, the longitudinal slope and 

dimensions available for the channel also vary tlu·oughout the reach. The two most restrictive 

segments were used for hydraulic estimation ofthe proposed channel. These two segments were 

as follows: 

• 40 ' ofbank obstruction and a longitudinal slope of approximately 0.0016 ft/ft 

• 50 ' of bank obstruction and a longitudinal slope of approximately 0.0027 ft/ft 

The proposed channel section has various side slopes and includes a proposed trail and Ryan 

Road within the channel freeboard. Because ofthe multiple side slopes, FlowMaster was used to 

analyze the channel capacity; however, FlowMaster does not allow for obstructions within the 

cross section. Therefore, an artificial obstruction was created cross section and assigned a very 

low n value to the edge ofthis obstruction. This method removes flow from the area ofthe. See 

the FlowMaster output in Attachment 1 for details . 
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Results and Conclusions 

Moveable Bed Channels: The analysis confirms that, for all alternatives, configuring the 

proposed channels on Meridian Road as moveable bed chatmels appears to be a reasonable 

approach as the scour depths and velocities are relatively low. Additionally, the scour equations 

may overestimate the scour depths in these channels as the equations do not account for sediment 

deposition. The low channel velocities and sandy soil types will likely result in aggradation that 

reduces the overall scour depths and could end up being more of a concern than erosion. A more 
detailed analysis of the sedimentation potential of these channels is not a part of the current 

scope and was not performed at this time. The analysis also showed that configuring the 

channels of Alternative 3 on Mountain, Galveston, Erie, and Williams Field Roads with 

moveable beds instead of riprap may be viable as the scour depths and velocities are relatively 

low. There was one instance where drop structures are proposed for a moveable bed channel. 
This occurs for the Rittenhouse Zone Alternative 4 along Queen Creek Rd from Meridian to 

Signal Butte. The existing natural grade of this segment requires the use of grade control 
structures to mitigate velocities. 

Riprap Channels: The velocities and potential scour depths of all other channels appear to be too 

high to consider moveable bed channels, and loose riprap placement or other channel protection 

is recommended. The riprap could either be placed across the entire channel bed and banks or 

could be placed on the banks and toed into the channel to at least the scour depth. Where the 
erosion analysis predicated required loose riprap sizes exceeding eight inches using natural 

grades, grade control was considered to reduce the required riprap size. For this analysis, four­

foot drop structures were added to channel segments until the required riprap size dropped below 

eight inches. Reducing the channel slopes typically resulted in wider top widths and deeper 
channels. 

Grade Control: Evaluation of grade control showed that drop structures can be used to reduce the 
required channel riprap sizes but will result in wider and deeper channels. A reasonable 

approach for locating these drops may be to combine drop structures with roadway crossings 

such that the drops could occur through culvert crossings. In order to keep the channel riprap 

sizes below the threshold limit chosen at this stage in the analysis (eight inches) , the results 

indicated that grade control would be required for the following segments (all within the 
Rittenhouse Zone): 

• Alternative 1 - Germann Rd from Meridian to Rittenhouse 

• Alternative 2 - Ryan Rd from Signal Butte to Rittenhouse 

• Alternative 3- Queen Creek Channel 

• Alternative 4 - Ryan Rd Channel along Queen Creek Rd from Meridian to Signal Butte 
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En tell us· 

Alternative 1 

Entellus 

Project: East Mesa ADMPU 
Project Number: FCD2011C017 

left riJht slope n-VIIue Flow 

(H:'II) (H:V) (ft/ttJ [dsJ 

Inputs 

Freeboatd o&M 

k Freeboanl (Qicul8tedJ Rcuod Other ROW 

(ftl (ftl (ftJ (ttl 

M eridian Channel (Movable Bed Channell 

Pecos Channel 

Ivanhoe to N. of Galvestonl-.....;+---=+-==+-.....:=+--=.:r=+--....:.;=+---....:.;"+-.=c.j---....:::'t 
N. of Galvesto n to S. or Eriel-_;'1--"!-= =:r-.....:= :.r-...;:.;"f-,;;;.;'f---....:.;=i---....:.;""'--.=.:j---....:::'t 

N. of~~l~i!~: ~~e7d ~! ~~6.~.5 :.i~FL........::.L...-:::L.==:.L.......::=:~.....:.::::L...:.;.::J... __ ....;;;:J... __ ....;::.:.:J._.:..:J ___ ....;;;:~ 

[Underground) .--.,.---,-----.,.--=-,-....,--,--...,...---...,...---,-:-r--,----:-:'1 
End of Pipe to N. of Fryel-_;+--"+-=c=r.....:c='f-...0.:"+-,;;;.;"+----"'"+---....:.;'-'t-.=c.j---....=,'t 

N. of Frye to SR24L........::.L...-:::L.==:L.......:=:.L....:..:..;:::L...:.;.::J... ___ ;:L.. __ ....;;;:.:J._.:..:J ___ .....;,:J 

(Riprap Channel W/Water Harvesting) 
{Ellsworth Aft 1 Alignment & Aft 1 Q's) 

After Basin to Signal Butte r--=r-=t-':":'='r --':''::'t-::::73-= :t----....:.::t----....:.:::=f-- ""\------=t 
to Cr ismon l-.....:'t--=t-':":::::=r--':':::=+::773-~:t----....:.:"f----....:.:::::\--""\------=t 

to Ellsworth..__.__-"-=="-.....;,="-'=;.r..=:L..--....:.;;.r.. __ ....:.;=-"-"---....;,;,o 

ZONE: SR24 
Hydraulic calculations 

TotooiDeplh Tab I 

Depth (w/Freebollnll BW A p R v TW Q CluonTW 

(ttl (ft] (ftl WI (ttl (ftJ (fpsJ lftl [dsJ [ftl 

Scour and Riprap Parameters 
curvmn Bank Req. Rlptap Soil Median SoD Hylhullc General Low flow Bedfonn l..cmiTenn F.-of Total 

Tlllal toalllclent Anile Size: I of S.mple Plrtide Size FruudeNa. doplh - Scour 5cDur Scour 5llf8ly Scow 
ROW X .. 0,. Dnlps D .,. F, Yo z 

'" Yo ,., ,. FS y 

(ftl [d-1 (In I [mm) (ftl lftl [ft) [ft) [ft) (ft] 

Meridian Channel North to Retention Basin 

(Movable Bed Channel · Alt 1 Q'sl o--Sr::c.O~J 4601 14r- 11 0791 141 2011 301 40124 91 146 71 7331 2 01 3.141 72.91 4601 891 12291 1 ••••• , • .-1 . .. , 1 - ., ----1 ----1 • • -.- 1 """I .. 1 .1 ""I ""I .. 1 ""I 
Inputs 

F1'111boud o&M 

Alternative 2 left rl&ht slope ......... Flow k Fn!el!unl (.-.....r) Rcuod OlhorROW 

[H:V) (H:V) . lft/ftl I lml lft) lftl lftl I ttl 

Meridian Channel (Movable Bed Channell 

Pecos Channel 

Ivanhoe to N. of Galvesto 

N. of Galveston to Rete ntion basi 

Ret ention basin to S of Eri 

S. of Erie toN. of Williams F1eld 
N. of Wi ll iams Field to 1000' S. of WF 

1 

1 

' 

8 
8 
8 
8 

8 0.0018 O.D38 
8 0 .0018 0.038 
8 0.0018 0.038 
8 0.0018 O.D38 

310 1.49 1.3 0.65 14 201 
840 1.49 1.1 0.91 14 201 
520 1.49 1.3 0.91 14 20! 
520 1.49 1.1 0.91 14 20· 

[Underground]
0

......,.,.--...,... ____ .,........,...,.,.,.-....,-...,.........,...,...--~...,...--~=-=----:-:'l 
End of Pipe to N. of Frye l-.....::j---::i-,.::;;~:j-....::~:j--=':i-=::t---....:.:"1---...:::.:::+-.!:!J----o:'l 

N. of Frye to Interim Channe i._.....;:.L..-.:.L.......:=:.L.......:=:.L....:..:.:.L....:;.;:.J... ___ .:.L.. __ ..;.;.=-"-'---....;;;'-' 

(Riprap Channel W/Water Harvesting) 
(Ellsworth All 1 Alignment & All 2 Q's) 

After Basin to S1gnal Butte J-......,'t--+.::':=-=''t---':''=t-:::7:t-7'-:-:t-----:-':t-----7'::=f--:-:f------=t 
to C rismonl-.....:'t--=t-':":::::='t---':':::''l--:~:t-~:t-----:-'"f-----7'::::/--:-:f------=t 

to Ellsworth.__..__...1.._....;.;.._ __ ..__...1...;.....J... ___ ...1.. ___ -"----'-----' 

M eridian Channel North to Retention Basin 

(Movable Bed Channel - Alt 2 Q's) 1-x - r:1~r- 0 0:21 8901 1491 11 0 901 141 201 

Hydraulic calculations 

Totool Depth 

ll!!plh (w/fleeboenl) 8W A p R v 1W Q 

1ft) (ft] lift] lft1 lttJ [ft) [iDS) I ttl [ds] 

2.5 3.8 30.7 126.8 71.0 1.8 2.45 70.7 310 
3.5 4.6 49.2 270.2 105.6 2.6 3.11 105.2 841 
3.5 4.8 23.9 181.7 80.3 2.3 2.87 79.9 S21 
3.5 4.6 23.9 181.7 80.3 2.3 2.87 79.9 521 

Scour and Rlprap Parameters 
curvmn ...... .... lllprap Soli MMIIenSol ..,....... Genlnl I.GwFiow ........... l..aniTmn F-of Tot81 I 

T-1 Tatlll ~ Anile Sllr. I of S.mple IWtlcle Size F-*ND. ...... - - - - s.r.ty Scow, 
O.IITW ROW X • 0.. Draps ., .,. F, Y1l z '· y• "" '" FS y 

[ftl lft1 [dearees) (Ill) [mm] 1ft) (ft] lftl lftl lftl [ft) 

92 125.5 0.0191 7.125016 1.0 B-1 0.260 0.322 1.793 0 .25 0.8 1 0.2 0.6 1.3 3.4 
123 156.8 0.0191 7.125016 1.6 B-1 0.260 0.342 2.568 0 .25 1.1 1 0.3 1.1 1.3 4.6 
101 134.7 0.0191 7.125016 1.4 B-1 0.260 0.335 2.273 0 .25 1.0 1 0.3 0.9 1.3 4.0 
98 131.5 0.0191 7.125016 1.4 B-1 0 .260 0.335 2.273 0 .25 1.0 1 0.3 0.9 1.3 4.0 

0.9 1.3 4.0 
0.9 1.3 4.0 
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Alternative 3 

Mountain & Eri e System 
(2:1 Riprap Channel No Landscape} 

Merid1an - l ateral to lvanho 

Ivanhoe- la tera l to Mountai 

M ountain (18A18B 

Mountain (E18El9 

Mounta in (E19E20 

(2:1 Riprap Channel No Landscape} 

! 

1 

' 
I 

I 

left 

[H:V) 

2 
2 

2 

2 

2 

rflht slope .......... 
[H:V) I tft/ftl 

2 0.0018 0.036 

2 0.0045 0.040 

2 0.0015 0.035 

2 0.0015 0.038 

2 0.0015 O.D38 

Inputs 

Freeboard oaM 
Fl- k Fraeboord (calc.ate<IJ Road 

lml [It) [ft) [ftl 

120 1.49 1 0.73 

120 1.49 1 0.80 

140 1.49 1.1 0.65 

360 1.49 1.9 1.17 
380 1.49 1.1 1.22 

Hydraulic calculations 

TataiDepth 

Other ROW Depth (w/Freeboardl BW A p R v TW Q 

[ft) [It I [It) [ft) ttt' l [It) [It) [fps) [It) [mJ 

2.8 3.8 10.2 44.2 22.7 1.9 2.73 21.4 121 

3.0 4.0 4.9 32.7 18.3 1.8 3.69 16.9 121 

2.5 3.6 16.8 54.5 28.0 1.9 2.58 26.8 141 

4.5 6.4 15.9 112.1 36.0 3.1 3.22 33.9 360 

4.7 5.8 15.1 115.2 36.1 3.2 3.30 33.9 380 

Scour and Rlprap Parameters 
curvmn Bank Req. Riprap Soil Medlin Soil Hydraulic Generol Low Flow Bedfonn Lone Term Factor of Total 

Totll Totll Coelftdent Anile Size: I of Sample Particle Size FroudeNo. depth Scour Scour Scour Scour Safety Scour 
ChenTW ROW )( • o,. Drops ID 0,. F, Yo z , .. '• y., Yo FS y 

[It[ [It) Jdepees[ lin[ [mm[ [It[ [It) [It[ [ftl [It) [ftl 

25 25.4 0.0191 26.56505 1.4 B·1 0.260 0.334 2.067 0 .25 0.6 1 0.2 0.4 1.3 2.8 

21 20.9 0.0191 26.56505 2.5 B-1 0.260 0.467 1.935 0.25 0.6 1 0.2 0.4 1.3 2.8· 

31 31.2 0.0191 26.56505 1.3 B-1 0.260 0.319 2.034 0.25 0.6 1 0.2 0.4 1.3 2.9 

42 41.5 0.0191 26.56505 1.9 B-1 0.260 0.312 3.305 0 .25 0 .9 1 0.4 0.7 1.3 3.8 
38 38.3 0.0191 26.56505 2.0 B-5 0 .071 0.316 3.397 0 .25 1.1 1 0.4 0.7 1.3 4.1 

-

Will iams field (E 20E20ll 2l 2l 0.00451 0038161 sol 1.491 11 o.s1l I I I 1.91 2.91 5.01 16.71 13.511.21 3.021 12.6[ 511 111 16.61 I 0.0191 1 26.571 1.71 I B-51 0.0711 0.4621 1.3271 0.251 0.61 11 0. 11 0.21 1.31 2.51 

(2:1 Rlprap Channel W/ Dua/Landscape Buffers} 

Williams f ield ( E2022E )'I--~-.!J-..!!:!~'!J---!~=J-..!;~...!.::+---.!J---~~--==-!-----=-!!J 
Wil liams f ie ld (22EE22),1--+---+-""==+----'=='-I--'""'l--'.::"'-----'l----"'""l-=i---_:e."' 
Williams Fie ld (E22 E26), L..-~-.=L...!!:!:::::::.::I...--!:;;:;:.:.L.~:::L~~---.=I..--....::~-..::.L... __ ...;:::~ 

(2 :1 Riprop Channel No Landscape} 

Pecos Channel 

Meridian - l ateral to Galvesto 

Galveston - Latera l to Mountai 

Meridian - Late ra l to Eri 

Erie - Latera l to Mountai 

Meridian - Latera l to Williams Fie I 

!Riprap Channel W/Water Harvesting) 
(Ellsworth Aft 1 Alignment & Aft 3 Q's} 

1 

1 

! 

1 

j 

2 2 0.0018 

2 2 0.0049 

2 2 0.0018 

2 2 0.0049 

2 2 0.0018 

0.037 270 1.49 2 0.95 

0.041 270 1.49 1.5 0.94 

0.038 30 1.49 1 0.46 

0.038 50 1.49 1 0.49 

0.034 50 1.49 1.1 0.44 

After Basin to Srgnal Butte I ql ql u.UIJI.I.::I I u.u~~ ~ =~~~ ~ 1.£J~ I ~ .o l 1.:;,"! 1~ ! oul 

3.7 5.7 15.6 83.6 31.9 2.6 

3.5 5.0 10.6 60.4 26.0 2.3 

1.8 2.8 5.3 16.0 13.3 1.2 

1.8 2.8 5.5 16.4 13.5 1.2 

1.7 2.8 10.1 23.0 17.7 1.3 

7. 11 20.2 

7.3 
7.2 

3.24 30.2 271 38 38.2 0.0191 26.56505 2.0 B-1 0.260 0.344 2.768 0.25 0.8 1 0.3 0.6 1.3 3.5 

4.50 24.4 272 30 30.4 0.0191 26.56505 3.8 8·1 0.260 0.504 2.474 0.25 0.8 1 0.3 0.6 1.3 3.4 

1.90 12.5 30 17 16.5 0.0191 26.56505 0.7 B-1 0.260 0.295 1.282 0.25 0.4 1 0. 1 0.2 1.3 2.2 

3.08 12.7 51 17 16.7 0.0191 26.56505 1.8 B-1 0.260 0.479 1.290 0.25 0.4 1 0. 1 0.2 1.3 2.3 
2.18 16.9 50 21 21.3 0.0191 26.56505 0.9 B-5 0.071 0.330 1.358 0.25 0.6 1 0.2 0.2 1.3 2.5 

Meridian Channel North to Retention Basin 
(Movable Bed Channel - Alt 3 Q's) I sl 81 000181 00321 4601 1 491 11 0891 141 2011 3 41 4411521: J 7:01 2 J 320~~~6~ 461 1 861 119.61 1 uum1 woulbJ L 'l 1".' 1 u.u"'l ""'1 1 Lu111 u'"l u 1 11 "·' I u.ol u 1 "'I 

***NOTE*** All channel widths are rounded up to the nearest 5' for the cost estimate. 
***NOTE*** All right-of-way widths are rounded up to the nearest 5' for the cost estimate . 
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En tell us· 

Alternative 1 

Meridian Cha nne l North 
(Movable Bed Channell 

Meridian Channel South 
(Movable Bed Channel} 

Entellus 

Project : East M esa ADM PU 

Project Number: FCD2011C017 

left rtaht slope .......... Flow 

(H:V) (H:V) (ft/ft) (cfs) 

Inputs 

Freeboard o&M 

k Freeboard (calculftad) Road Other ROW 

(ft) (ft) (ft) (ft) 

I 81 81 0.00181 00321 8901 1491 r- 0.901 141 201 

Queen Creek to Ranch Rd e; o u .wL u.u~, ·~uu 

Ranch to Germann 8 8 0 .001 0.036 

(2:1 Rlprap Channel No Landscape) 

Pecos Channel 

Germann to 1/2 way to basinl--''1---=i-==+---"=+-..:.=-=i-==+---~"+----=:.-'-'t-=J------'-'1 
to Pecos- past ba sin L..._;:I--.:L.==~....;;=:~-..:.:.:L.=.:L.--...:;.:L. _ _ ...:;=-=---....;;;, 

(Riprap Channel W/Wate r Harvesting) 
(Ells worth Alt 1 Alignment & Alt 2 Q's) 

Alternative 2 

Meridian Channel North 
(Movable Bed Channell 

Meridian Channel South 
(Movable Bed Channel) 

Afte r Basi n to Signa l Butte 1--=l--=!-==:j--~=+-=~=:g...----"~---="J---'4----"''1 
to Crismonl-- +-- + ==+---"=+-= =+-=+--""""+--...:.::=t--'-1---_::;'1 

to E ll sworthL.......;:J..._=t..==:~-....::=:~-=.:L.=.:L.--...:;.:L. _ _ ...:;=-=---....:::1 

Inputs 

F'rel!"-d o&M 

left rtaht slope .......... Flow k Freellurd (aolculftad) lloed Other ROW 

(H:VI (H:V) (ft/ft) (cfs) (ft) 1ft) (ttl 1ft) 

I 81 81 000181 00321-8:r : r m 11 0901 .41 201 

Queen Creekto RanchRdl "I "I "~'I "",,1 """I •-•>1 'I ",.1 '"I ""I 
Ranch to Germann 8 8 0.001 0.036 630 1.49 1.3 1.28 14 20 

(2:1 Riprap Channel W/Duallandscape Buffers} 

Pecos Channel 

Germann to 1/2 way to ba sinl--'+--"f-===t--__::.==t--...,:,:+-=+--~+---=:.-'-'t--=-:1----'1 
to Pecos (past basin) L..._;:I--.:L.==~....;;=:~-...:.;;.;;J....:;.;.;;J... __ ...:;.;;L.. _ _ ...:;=- = - - - ....;;;, 

(Riprap Channel W/Water Harvesting) 
{Ellsworth Alt 2 Alignment & A It 2 Q's} 

After Basin to Signa l Butte l--=l--=!-.::.:::::O::.:f-_;:;~+-=~=:g...----":l---~3--!1-----':''l 
to Crismonl-- +-- + ==+---"=+-:::.:.=+-= +---=+---==t--'-!-----"'1 

to E llsworthL--:1--.:J.......::=J-....::;;;;.~;.;.;.;J....;;;.;.;J... _ _ ...:;;J... __ ...:;=-=--- ....;.;:J 

ZONE: Ellsworth 
Hydraulic calculations 

Tate! Depth Tlltlll Tlltlll 

Depth (w/Free-rd) BW A p R v TW Q ChenTW ROW 

(ft) (ft) (ft) (ft.) (ft) (ft) [fps) (ft) (cfs) [ft) (ft) 

Hydraulic calculations 

Totallleplh Tatal Tatal 

Deplh (w/Freeboolrd) -A p R v TW Q ChenTW ROW 

(ft) (ft) (ft) (It') (ft) [ft) (fps) (ft) [cfs) 1ft) [ft) 

Scour and Riprap Parameters 
Cui'YIIlln Benk Req. Rlpnop Sail Median Sol Hydraulk General Law Flow 8eclfonn l.aniTerrn F-of Total 
Coefllclent Anile Sl1e: I of Simple Partlde Slle FI<Kide Na. depdl Scour Scour Scour Scour Slfely Sco..-

X til o,. Dnlps ID 0,. F, Yh z Yp v. y., Y• F5 y 

!decrees I (In) (rnm) [ft) (ft) (ft) (ft) (ft) (ft) 

0.056 0.397 
0.056 0.272 

0.25 1.3 1.0 0.5 1.1 
0.25 1.3 1.0 0.5 1.1 

Scour and Rlprap Parameters 
Cui'YIIlln II"'* IIMJ. Ripnp Soli Median Sol Hydreulc &nanl IDwFiow lledfarm ~-.r .... F-of Total 
Coefllctem Anile stu: I of Simple PMtldeSin FnludeNa. tleplh Scour Scour Scour Scour Slfely Scour 

X til 0.. ~ 10 0.. Fr "' z Yao Yr Yw ,. F5 y 

1...,_1 (In) (mm) (ft) (ft) (ft) (ft) (ft) (ft) 

1.1 1.3 
1.1 1.3 



• 

• 

• 

Inputs Hydraulic Calculations Scour and Riprap Parameters 
CUrwtln Bank Req. Riprap Soli Medlin SOU HydrluUc General Low Flow Beclfann Lana Term Factarof Total 

F ........ nl oaM Total Depth Total Total COeflldent An&le Size: I of Somple Particle Size FraudeNo. depth Scour Scour Scour Scour Safety Scoor 

Alternative 3 left riJht slope .......... Flow k Fneboanl (calculated) llold Other ROW o.pth (w/F!Hboanl) BW A p R v 1W Q ChonTW ROW II .. 0,. o._ 10 0.. F, Y• 1 v .. v, y., Yo FS y 

[H:VJ [H:V) [ft/ft) [cfs) [It) [It) [It) [ft) (It) [It) [It) [It') [ft) [ft) [fps) [It) [cfs) (ft) [It) [!~epees) [In) (nwn) [It) [It) [It) (It) (It) [It) 

Me ridian Channel North 

(Movable Bed Channell I 81 81 0.00181 0.0321 89011.491 II 0.901 141 201 [~J 4.4145.51247.21100.312.513.601 99.91 8911 1161 149.J I v.vm l ' ·' " I • .• 1 I n l v .w., u.~, . .... , v .• JI '·" I o.v , u .• , ··· I ···I •• , 

Meridian Channel South 
{Movable Bed Channel) 

Queen Creek to Ranch Rd l "I "I v.vuLI v.v,,l .vvl '"'I 'I v.nl '"I •ul 
Ranch to Germann 8 8 0.001 0.036 630 1.49 1.3 1.28 14 20 

(2:1 Riprap Channel W/Dual Landscape Buffers) 

Pecos Channel 

Germann to 1/2 way to bas in l----''1--.!:l--""=+--'=+-_:.:~...:;:4----""1----"=!-.!::il----2"1 
to Pecos (past basm) L.._;:L_.=L...::;;::::.:.J........::::.:::::J......:..::::L..:.;.::.;:.&.. __ ..,;;;;;J,.. __ ...:;:.::~_..::JL.....--.....::::I 

(Riprap Channel W/Water Harvesting) 
{Ellsworth Aft 3 Alignment & Aft 2 Q's) 

After Basin to Signa l Butte 1-__:+--21--""::::C'+--'~'+--='3---"'3----"3----"3-~f-----:::t 
to Crismonl--+--+-===t-......:==t-=+_;;;_+--_;:;+----=~--=--jl----':':1 
toE IIsworth .___:.__.:J........:;=:.~-....:;=:.~-=.:J...=.:J...--....:.::J.... __ ....:;;=-"-"---....:;'-' 

***NOTE*** All channel widths are rounded up to the nearest 5' for the cost estimate. 
***NOTE*** All right-of-way widths are rounded up to the nearest 5' for the cost estimate . 



• 

I. 

• 

~ 
En tell us· 

Alternative 1 

Germann Rd 
(2:1 Riprap Channel W/ Dual Landscape Buffers) 
(4' Drop Structures Required: Natural Slope= 0.0034) 

Meridia n lo Signal Butt 

Signa l Butte to Crismo 

Crismon to Ellswort 

Ellsworth to Rittenhous, 

Queen Creek Channel 

' 
l 

l 

' 

Entellus 

Project: East M esa ADMPU 

Project Number: FCD2011C017 

left rl&ht slope n-...... Fl-
[H:V) [H:V) (ft/ft) [c:fs) 

2 2 0.0026 0.031 1380 

2 2 0.0026 0.031 1380 
2 2 0.0026 0.031 1380 
2 2 0.0026 0.031 460 

Inputs 

Fneboanl O&M 

k Freebaml (alcubted) RCIH other ROW 

[ft) [ft) [It) [It) 

1.49 6 1.53 14 40 
1.49 6 1.53 14 40 
1.49 6 1.53 14 40 
1.49 5.5 1.48 

ZONE: Rittenhouse 
Hydraulic Calculations 

Tatafllepth TDtll Tataf 
Depth (w~ aw A p R y TW Q a-TW ROW 

(ft) (ft) (ft) [fl') (ft) (It) (fps) (ft) [c:fs) (ft) [ft) 

5.5 11.5 29.0 220.0 53.6 4.1 6.28 51.0 1382 75 129.0 
5.5 11.5 29.0 220.0 53.6 4.1 6.28 51.0 1382 75 129.0 
5.5 11.5 29.0 220.0 53.6 4.1 6.28 51.0 1382 75 129.0 
5.5 11.0 5.4 90.2 30.0 3.0 5.11 27.4 461 49 49.4 

Scour and Rlprap Parameters 
Curwture Bank Raq.Riprap Sail Median Sail Hydradlc G-l'lll Low Row llldfarm .._Term l«toraf Total 
Coeffldent ~ Size: laf San1lle "-tide Size Froude No. depth Scour Scour Scour Scour Safety Scolr 

X Ill 0.. Drops ID o,. F, y, l v .. v. Yw Ya FS y 

[de&rees) [In) (mm) [ft) [ft) [ft) (ft) (ft) [It) 

0.0191 26.57 7.3 1 B-8 0 .061 0.533 4.314 0.25 1.7 1 0.5 1.5 1.3 6 .2 
0 .0191 26.57 7.3 1 B-B 0 .061 0.533 4.314 0.25 1.7 1 0.5 1.5 1.3 6 .2 
0.0191 26.57 7.3 1 B-11 0.081 0.533 4.314 0.25 1.6 1 0.5 1.5 1.3 6 .1 
0.0191 26.57 4.8 2 B-11 0 .081 0.496 3.292 0.25 1.1 1 0.4 0.8 1.3 4 .3 

(2:1 Riprap Channel W/Dual Landscape Buffers) I 21 21 o.oo391 00351 65ol 1.491 1.5[ 1.38[ 14[ 3o) ) 5.o! 6.5[ 12.s[ m.s! 34.9[ 3.2[ 5.&1[ 32.5[ 653 [ 39[ s2.s[ I o.o191[ 26.57[ 6.2[ I B-9 ! o .os1 [ 0.550 [ 3.462[ 0.25[ u l 1[ 0.4 [ 1.0[ u l 4 .71 

Meridian Channel to Germann 
(Movable Bed Channel) 

Queen Creek to Ranch Rd l ol ol v.~L I v.v>>l <>ov l ..,,1 •·•1 •·••1 •• 1 Lv l 

Inputs .-
l'reeboMI O&M 

Alternative 2 left rf&ht slope n-...... Row k Freebaml ·~ 
Rolld Other ROW 

[H:V) (H:V) (ft/ft] [c:fs) [It) (ft] 1ft) [It) 

Ryan Rd (Riprap Channell 
(4:1 Rlprap Channel W/Dual Landscape Buffers) 

Depth 

(ft] 

HydrauHc Calculations 
Cwwt~n 

Tatllllepth TDtll Tatll Coefflc:IMt 
(w~ 8W A p R y TW Q a-TW ROW X 

[It] [ft) lfti lftl [ft] [fps) (ft) [c:fs) [It] [It] 

3.0901 0 .25 1.7 0.3 1.5 
3.5041 0.25 1.8 0.4 1.6 

Scour and Riprap Parameters 
Bank Req.Riprap Sail Median Sail Hydlaullc Genellll Low Row Bedform .._Term FICtCWaf TDtll 
~ SIJe: laf s.n.- "-tide Size FroudeNo. depth Scour Scour Scow Scaur Soofety Scaur 

" 0.. Drops ID o. F, y, l v .. v. Yw Ya FS y 

lde&reesl llnl [mm] [It) [It) lftl 1ft] [It) (ft] 

Meridian to Signal Butte[ 4[ •I 0.0023 [ 0.035 [ mol 1.49[ 1.5[ 1.47[ 14 [ 401 I 5.5[ 7.0 [ 28.8[ 279.4 [ 74.2[ 3.8[ 4.94 [ 72.8[ 1381[ 85[ 138.&1 I 0.0191[ 14.036243[ 4.2 [ I B-10[ o.uol 0.445 [ 3.838[ 0.25 [ 1.6[ 1[ 0.4 [ 1.5[ u l 5 .91 

(Riprap Channel w/SRP Easement) 
(4' Drop Structures Required: Natural Slope= 0.003} 

Signal Butte to Ellsworthf--''1---=!--=-=+ --===+--""=!--"-'""f----'4----"=f-....:::'1-----1 
Ellsworth to Rit1enhouseL--:L..-..:I.....;;=:~.........:=;;L...:.:;=....:.;.=---==---==L-....:;:L.. ___ _. 

Queen Creek Channel 

(2:1 Riprap Channel W/ Dual Landscape Buffers) I 2[ 2[ o.OD39[ o.035 [ 650 [ 1.49[ - 1-:-5) · - us! 14[ 3ol I 5.oj 6.5[ 12.5[ 112.5[ 34.9[ 3.2[ 5.81[ 32.5[ 653 [ 39 j 82.sl I o.o191[ 26.57[ 6.2[ I B-91 0.081[ o.s5o [ 3.462 [ 0.25 [ u [ 1[ 0.4 [ 1.0[ u l 4.7 [ 

Meridian Channel to Germann 
!Movable Bed Channell 

Alternative 3 

Germann Rd 

QueenCreekto RanchRd l ol ol v~L~ vv>>l ·~ ~ "',1 'I vu l ••1 Lvl 
Ranch to Germann 8 8 0.001 0.036 630 1.49 1.3 1.28 14 20 

Inputs 

Freellolod OIIM 

left rtaht slope 11-...... Flow k Fneboanl lalcuiMed) Rolld OthlrROW 

(H:V) [H:V) [ft/ft) [c:fsl [ft) [It] (ft] [It) 

(2:1 Rlprap Channel W/Dual Landscape Buffers) 

Hydrau•c Calculations 

TotaiDeplh TDtll Tatll 
Deplh (wJFneboaodJ aw A p R y TW Q O.nTW ROW 

[ft] (ft] [It) [fl') [ft] [It] [fpo) [It) [cfs] (ft] (ft] 

Scour and Rlprap Parameters 
CUrwture - lleq.Ripnp Sail MeclanSal Hydr8ullc ._.... .._Row llldfarm ...,..Tenn -of T-
Coeffl~ ~ 5llr. I of San1lle P8rtlde Sloe Frau* No. doplh Scaur Scour Scaur Scaur s.rety Scaur 

X " 0.. Drops ID D,. F, "' l r. v. "" 
.,. FS y 

lde&nesl [In) [mm] [ft) [ft] 1ft) [ft] (ft) (ft] 

Mecidian to Fll<wnrt h [ 2[ 2[ o.OD34 [ 0.042[ •oo l 1.49[ 1.5[ 1.45[ 14 [ 3Dl l 5.5 [ 7 ol 5.8 [ 92.4[ 30.4 [ 3.ol 4.34 [ 27.8[ 401[ 34 [ 77.8[ I o.o191 [ 26.565051 [ 3.5 [ I s -s l 0.061[ 0.420 [ 3.324[ 0.25 [ u l 1[ 0.4 [ 0.7[ u l 4 .21 

(2 :1 Riprap Channel No Landscape) 
Ellsworth to Rittenhouse! 2[ 2[ 0.0034[ 0.037[ 740[ 1.491 LSI 1.36[ I I c=s:oc-· .. 6sJ 17.6[13s:oc 4o:o] 3 .5J 5.36[ 37.6[ 740[ 44[ 43 .61 I 0.0191! 26.5650511 --5:3] r-·B-11 [ 0.081 [ 0.493 [ 3.670 [ 0.25 [ u l 1[ 0.4[ u l u l 4.91 

Queen Creek Channel (Riprap Channell 
(2:1 Riprap Channel W/ Dual Landscape Buffers) 
(4 ' Drop Structures Required: Natural Slope = 0.0039) 

Meridian Channel to Germann 
(Movable Bed Channell 

1 2[ 2[ o.oo24[ o.o3o[ mol 1:491 -:r=· 1.so! 14[ --45.61 I- 5.4[ n.41 3o.• ! 2225[ 54.5[ 4.1[ 6.21[ s2 .o[ m2[ 76[ m .6l I o.o191 [ 26.565051 [ 1.11 4[ B-91- --o.Osi] o.529 l 4.278[ 0.25 [ 1.6[ 1[ o.5[ 1.5 [ u l 6.11 

1/4 mile north of Queen Creek to Ranch Rd l ol ol v.wLvl v.v»l """I "·">I " I "· '"I ""I •"I 0.2 
0.3 



• 

e 

• 

~ 
En tell us· 

Alternative 4 

Ryan Rd Channe l 
(Movab le Bed Channel) 
(4 ' Drop Structu res Required: Natural S/op e = 0.0039} 

Entellus 

Project: Ea st M esa ADMPU 

Project Number: FCD2011C017 

left rl&ht llope n-volue Fl-

(H:V] [H:V] lft/ftl (cfs) 

Inputs 

Freeboard o&M 

k Freebolrd (calculated) Road Other ROW 

[It) [It) [It) [It) 

ZONE: Rittenhouse 
Hydraulic Calculations 

Total Depth Total Total 

Depth (w/Ffeeboerd) BW A p R v TW Q Chan TW ROW 

[It) [It) [It) [It') [It) [It) [fps) [It) [ds) [It) [It) 

Scour and Riprap Parameters 
Cwwture Be'* Req. Rip,. Soli Median Soli Hydn~~.~llc General Low~ Bedform Lane Term Fector af Total 
Coefftdent Anile Size: llaf Sample Pertide Size FroudeNo. depth Scow Scow Scour Scow Safety ScoiW 

X • D,. Drops ID D,. F, ,. z v .. '· Yw Ya F5 y 
' 

ldeareesl [In) [mm) [It) [ft) (ft] ]ft] [ft) [ft) 

Queen Creek: Meridian to Signal 9uttel 81 81 0.00201 0.0331 13801 1.491 5.sl 1.451 141 201 I 5.sl 11.01 14.31 320.71 103.01 3.11 4.311 102.3113811 1901 22431 I 0.019117.12501631 3.11 31 B-91 0.0811 0.4291 3.1341 0.251 1.61 11 0.41 1.51 1.31 5 .91 

(Turf Channel W/ SRP Easement) 

Signal Bulle: Queen Creek to Ryan Rd i-....:::"J-- -"1-..::C.="!--'= + ...:.::=J.....:::.:.::.j-----'1c---'=+-.....:'+-----""l 
Rya n Rd: Signal Butte to 122nd l-....:::"l--4-..::C.="!--'=+...:.::=J.....:~-----'1~--'=+-.....:=+-----""l 

Ryan Rd : 122nd to Ellsworth. L......:;;;J..._..::J.....::;::;:;:.::L.....;:;;;::.::L......::.::::J....:;;:;J ___ ....:i_; _ _;:;.::.:;.L.......:;::J... ___ ~ 

(Channel W/5RP Easement (Cons tricted)) 
(This cross-section has multiple side slopes and is 
approximated by the crass section below. See 
FlowMaster output for correct channel geometry) 

0.01911 2.8624052 1.0 
0.01911 2.8624052 2.6 
0.01911 2.8624052 1.7 

9-9 0.081 0.248 2.9341 0.25 
9·10 0.110 0.462 2.2491 0.25 
9-10 0.110 0.419 1.7501 0.25 

Ryan Rd : Ellswonh to R;uenhousel 15.sl 31 o.oo341 o.04ol 7sol 1.491 1l Lo51 I 351 I • .ol 5ol u .91 199.61 87.71 2.31 3.761 86.91 75ol 1051 140.411 0.01911 3.6913861 2.41 I 8-121 o.osol 0.4371 2.2971 0 .25 1 1.s l 11 0.31 u l u l 4 .91 

Queen Creek Channe l (Ripra p Channe ll 
(2:1 Riprap Channel W/ Dual Landscape Buffers) I 2l 2l o.oo39l o o41 6so l 149l 1.sl 1.361 141 3ol I s .ol 6.s l t5.o l m ol 37.41 3.31 s.2ol 35ol ssol 411 · - · -~ol I o.o191l 26.571 - s .ol I 8-91 o.081j - - oAI!sC 3.5711 -o:25] u l 11 0.41 1.01 u l 4 .s l 

Me ridian Channe l to Germa nn 
(Mova ble Bed Channell 

1/4 mile north of Queen Creek to Ranch Rd 0.91 14 20 

Ranch to Germann 1.28 14 20 

Inputs 

Freeboard o&M 

Alternative 5 left rl&ht slope n-value ~ • Freeboltrd (CIIculad) Road Other ROW 

(H:V] [H:V] (ft/ft) lcfsl [It) [ft) [ft) _[ftl_ __ 

Me rri ll Channel 

3.S 
5.0 

Depth 

[ft) 

4.51 8.21 126.71 64.61 2.01 3.161 64.21 401 80 114.2 
6.31 9.21 246.01 89.81 2.71 2.561 89.21 630 110 144.01 

Hydraulic Calculations 

Tautl Depth Total Total 
(w~ BW A p R v TW Q ChanTW ROW 

[It) [It) [It') [ft) [It) [fps) [ft) [cfs) [ft) [ft) 

0.01911 7.1250163 1.7 B-4 0.056 0.397 1.9741 0.25 1.2 0.2 0.7 1.3 4 .0 
0.019117.1250163 1.1 9-4 0.056 0.272 2.7581 0 .25 1.3 0.3 1.0 1.3 4.7 

Scour and Riprap Parameters I 

Curtlllture ... Req.Ripnlp Soli Medl• nSoil Hyd,.....ic General Low~ Bedform Lane Term Fector af Total I 
Coefftdent Ancle Size: •at Sample Pertldol 5ile FroudoNo. deplh Scow Scow Scour Scow s.fety Soow , 

X • 0,. Drops ID o,. F, Ya z Yp '· Yw Ya F5 y 

[d- ) [In) [nm) lftl [It) [It) lftl (ft) (It) 

(3:1 Riprap Channel No Landscape) I 31 31 0.00101 0.0401 3301 1491 11 0.791 I I I 3.11 4.11 40.01 151.11 59.41 2.51 . 2.191 SM I m l 641 64.41 I 0.0191119.4349491 0.91 I 9-91 0.0811 0.2401 2.5861 0.251 t.ol - lr-o~3r-·----a. 6J--1.3 1 3.81 

Queen Creek Channel 
(3:1 Rlprap Channel No Landscape) 

Meridian Chan nel to Ge rma nn 
(Movable Bed Cha nnell 

I 31 31 o.oo3ol o.04ol s2o l 1.49! t l o.78l I I I 2.91 3.91 4o.o! 141.81 58.41 2.4 l 3.691 57} r --mc= 63] 63.sl ~-- O.Oi9i !18.434949! --2.41 I 9-!l)- - o.oai ! ___ o.4t3] 2.46-8) o .251 u l 1! o.3 l o.9l u l 4.31 

I 81 81 o.oo1ol o 0361 n ol 1491 u l 1281 141 2011 5.ol 6 3114.6l mol 9s.21 2 91 2.641 94.61 ml ml 149.J 

***NOTE*** All channel widths are rounded up to the nearest 5' for the cost estimate. 
***NOTE*** All right-of-way widths are rounded up to the nearest 5' for the cost estimate . 
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Point# L 

0 

1 

2 

3 

2 
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4 

3 

4 

Q (1' fb)= 
Q(full)= 

Velocity= 

1o.o L 
~ 
~ s .o I 
0 

0.0 
0 

Fulton Channel 

in SRP Easement 

H:Z S 

10 -6 

30 -20 

0 -4 

25 -20 

12 -3 

12 3 

11 3 

40 50 

745cfs n-value= 0.040 
885cfs Slope= 0.0016 

3.5fps 

Obstructed 

20:1 

20 

• • 
2013 .08 .12 

X y 

0 8.4 

(0.17) 10 6.8 

(0.05) 40 5 .3 

(0.25) 40 5.3 

(0.05) 65 4.0 

(0.33) 77 0.0 

0.33 89 4.0 

0.33 100 7.7 

0.02 140 8.5 

Fulton channel - Fu lton Channel 
.,.._Trai l 

*Modified* -Ryan Road 
- Pole 

I 50: 

20:1 

40 60 80 100 120 140 
Width [ft] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

Cross Section for Sta 1700- 40'@ 0.0016 

Manning Formula 

Discharge 

0.00160 ft/ft 

7.40 ft 

745.42 ft'/s 

Station 

Bentley Systems, Inc. Haestad Methods Sctl.llidle~!hlwMaste r V8i (SELECTseries 1) [08.11 .01.03) 

12/2/2013 3:25:07 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for Sta 1700- 40'@ 0.0016 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Station (It) 

Roughness Segment Definitions 

Manning Fonnula 

Discharge 

0+00 

0+39 

0+40 

0+65 

0+65 

0+65 

0+65 

0+77 

0+89 

1+00 

1+40 

0.00160 ft/ft 

7.40 ft 

Elevation (ft) 

8.42 

8.42 

5.25 

4.00 

4.00 

4.00 

4.00 

0.00 

4.00 

7.67 

8.47 

Start Station Ending Station 

Options 

L;urrent Kougnness we1gnteo 
Method 

(0+00, 8.42 ) 

(0+39, 8.42) 

(0+40, 5.25) 

Open Channel We ighting Method 

Pavlovskii 's Method 

Pavlovskii 's Method 

Pavlovskii 's Method Closed Channel Weighting Method 

(0+39, 8.42) 

(0+40, 5.25) 

( 1 +40, 8.47) 

Roughness Coefficient 

0.001 

0.001 

0.040 

Bentley Systems, Inc. Haestad Methods Sctilltdle~~hlluMaster VBi (SELECTseries 1) [08.11.01.03] 

11/27/20131:36:27 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 

! 
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• 

Results 

Discharge 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

11/27/20131:36:27 PM 

Worksheet for Sta 1700- 40'@ 0.0016 

0.00 to 8.47 ft 

Subcritical 

745.42 ft3/s 

216.85 ft2 

63.32 ft 

3.42 ft 

59.87 ft 

7.40 ft 

5.27 ft 

0.01908 ft/ft 

3.44 ft/s 

0.18 ft 

7.58 ft 

0.32 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

7.40 ft 

5.27 ft 

0.00160 ft/ft 

0.01908 ft/ft 

Bentley Systems, Inc. Haestad Methods ScB.diUte~l!tdwMaster VBi (SELECTseries 1) [08.11.01.03) 

27 Siemens Company Drive Su ite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

Cross Section for Sta 4500- 50'@ 0.0027 

Manning Formula 

Discharge 

0.00270 ftlft 

7.40 ft 

867 .33 ft'/s 

Bentley Systems, Inc. Haestad Methods ScfiSitlle~~tda.Master V8i (SELECTseries 1) [08.11 .01 .03) 

12/2/2013 3:26:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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• 

• 

Worksheet for Sta 4500 - 50' @ 0.0027 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Manning Formula 

Discharge 

0.00270 ft/ft 

7.40 ft 

r--------------------------------------------------------·-

Station (ft) Elevation (ft) 

0+00 

0+49 

0+50 

0+65 

0+65 

0+65 

0+65 

0+77 

0+89 

1+00 

1+40 

Roughness Segment Definitions 

Start Station Ending Station 

Options 

~..;urrent Kougnness we1gntea 
Method 

(0+00, 8.42 ) 

(0+49, 8.42) 

(0+50, 5.25) 

Open Channel Weighting Method 

Pavlovskii's Method 

Pavlovskii's Method 

Pavlovskii 's Method Closed Channel Weighting Method 

8.42 

8.42 

5.25 

4.00 

4.00 

4.00 

4.00 

0.00 

4.00 

7.67 

8.47 

(0+4g, 8.42) 

(0+50, 5.25) 

( 1 +40, 8.47) 

Roughness Coefficient 

0.001 

0.001 

0.040 

Bentley Systems, Inc. Haestad Methods Sct!Sidle~l'ildwMaste r VBi (SELECTseries 1) [08. 11.01.03] 

11/27/2013 1:36 :54 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of 2 

I 



• Results 

Discharge 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

• Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

• 11 /27/20131 :36:54 PM 

Worksheet for Sta 4500 - 50' @ 0.0027 

0.00 to 8.47 ft 

Subcritica l 

867 .33 ff'/s 

18g.13 ft2 

53.34 ft 

3.55 ft 

49.87 ft 

7.40 ft 

5.50 ft 

0.01782 ft/ft 

4.59 ft/s 

0.33 ft 

7.72 ft 

0.42 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ftls 

7.40 ft 

5.50 ft 

0.00270 ft/ft 

0.01782 ft/ft 

Bentley Systems, Inc. Haestad Methods ScjidjUie~~hNIMaster VBi (SELECTseries 1) [08.11.01 .03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 2 of 2 



• ~ 
En tell us· 

Entellus 
Project: East Mesa ADMPU 
Project Number: FCD2011C017 

Alternative 1 
Germann Rd 

(2 :1 Riprap Channel W/Dua/ Landscape Buffers) 

(4 ' Drop Structures Required: Natural Slope= 0.0034} 

Meridian to Signal Butte 

Signa l Butte to Crismon 

Crismon to Ell sworth 

Ellsworth t o Rittenhouse 

• Alternative 2 

• 

Ryan Rd (Riprap Channel) 

(Riprap Channel w/SRP Easement) 

(4 ' Drop Structures Required: Natural Slope= 0.003} 

Alternative 3 

Signal Butte to Ellsworth 

Ellsworth t o Rittenhouse 

Queen Creek Channel (Riprap Channell 

(2 :1 Riprap Channel W/Dual Landscape Buffers) 

(4' Drop Structures Required: Natural Slope= 0.0039} 

Alternative 4 
Ryan Rd Channel 

(Movable Bed Channel) 

(4' Drop Structures Required: Natural Slope= 0.0039} 
Queen Creek: Meridian to Signal Butte 

ZONE: Rittenhouse 

Downstream of Grade Control I 
Drop Structure Rip-Rap Sizing 

Dso (ft ] = 0.0372 * Va 
2 * (Ywf [Ys-Yw]) 

Coefficient v Yw Ys 
[fps] [tbs/teJ [lbs/ft3

) 

0.0372 6.28 62.3 150 

0.0372 6.28 62.3 150 

0.0372 6.28 62.3 150 

0.0372 5.1 62 .3 150 

Coefficient v Yw Ys 
[fps] [lbs/ft3

] [lbs/ft3
] 

0.0372 4.94 62 .3 150 

0.0372 4.66 62 .3 150 

Coefficient v Yw Ys 
(fps] [lbs/ft3

] [lbs/ft3
] 

0.0372 6. 21 62.3 150 

Coefficient v Yw Ys 
[fps] [lbs/ft3

] [lbs/ft3
) 

0 .0372 4.31 62.3 150 

Dso 

[in] 

12.5 

12.5 

12.5 

8.2 

Dso 

(in] 

7.7 

6.9 

Dso 

[in] 

12.2 

Dso 

[in] 

5.9 
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~ 
Entellus 

Entellus 

Project: East Mesa ADMPU 
Project Number: FCD2011C017 

Alternative 1 
Germann Rd 

(2:1 Riprap Channel W/Dual Landscape Buffers) 

{4 ' Drap Structures Required: Natural Slope = 0.0034} 

Meridian to Signal Butte 

Signal Butte to Crismon 

Crismon to Ellsworth 

Alternative 2 
Ryan Rd (Riprap Channel) 

(Riprap Channel w/SRP Easement) 

Ellsworth to Rittenhouse 

(4' Drop Structures Required: Natural Slope = 0.003} 

Alternative 3 

Signal Butte to Ellsworth 

Ellsworth to Rittenhouse 

Queen Creek Channel (Riprap Channell 

(2 :1 Riprap Channel W/Dual Landscape Buffers) 

(4 ' Drop Structures Required: Natural Slope= 0.0039) 

Alternative 4 
Ryan Rd Channel 

(Movable Bed Channel) 

(4 ' Drop Structures Required: Natural Slope = 0.0039) 

Queen Creek: Meridian to Si gna l Butte 

Coefficient 

1.413 

1.413 

1.413 
1.413 

Coefficient 

1.413 

1.413 

Coefficient 

1.413 

Coefficient 

1.413 

ZONE: Rittenhouse 

Sloped Drop Structure Rip-Rap Sizing 

D,a 1''1 = 1.413 *qo·"' •s. a.,. 

Discharge Wetted Area Flow Depth Width Drop Slope q Dso 

[ds) [ft2) [ft) [ft) [ft/ft) [ds/ft) [in) 

1380 220.0 5.5 40 0.1 34.5 17.7 

1380 220.0 5.5 40 0.1 34.5 17.7 

1380 220.0 5.5 40 0.1 34.5 17.7 

460 90.2 5.5 16.4 0.1 28.0 15.9 

Discharge Wetted Area Flow Depth Width Drop Slope q Dso 

[ds) [ft2) [ft) [ft) [ft/ft) [ds/ft) [in] 

1380 279.4 5.5 50.8 0. 1 27.2 15.6 

1380 295.9 5.5 53.8 0.1 25.7 15.2 

Discharge Wetted Area Flow Depth Width Drop Slope q Dso 

[ds) [ft2) [ft) [ft] [ft/ft) [ds/ft) [in] 

1380 222.5 5.4 41.2 0.1 33.5 17.5 

Discharge Wetted Area Flow Depth Width Drop Slope q Dso 

[ds) [ft2) [ft) [ft) [ft/ft) [ds/ftl [in) 

1380 320.7 5.5 58.3 0. 1 23.7 14.5 
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EAST MESA 
AREA DRAINAGE 

MAST E R PLAN UPDAT E 
FCD 2011C017 

B-12 . Sample Location 

2255 N. 44th Street Suite 125 
Phoenix, Arizona 85008.3299 
TeL 602.244.2566 
Fax. 602.244.8947 
Web. WVvW.entellus.com 

JE FULLER 

SAMPLE LOCATIONS 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium Fine SILT CLAY J 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 3/4" 318" 4 10 16 30 50 100 200 
100.0 

~ I I T 

90.0 

I lr'\1\ I I 
80.0 

I 
'\ N I 

1-
I 70.0 

I I I 
(9 

w 
~ 60.0 

>- I I II I I I "" I I CD 
a:: 50.0 w 

I I II I I I " ~ I 
z 
u:: 
1- 40.0 z 

I I II I I I I w 
u 
a:: 30.0 w 

I I II I I I I I 
Q_ \ 

20.0 

10.0 I I II I I I I I 1-. --
I I I 

H .......... 
0.0 

100 10 1 0.1 0.01 0.001 0.0001 

GRA IN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
D10 D3o Dso Cu Cc 

Passing 
Symbol 

Location {ft) Limit Limit Index No. 200 uses 
(%) 

• B-1 0-1 .5 - -- -- -- -- 0.260 -- -- 33 sc 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• l(lnao&~oore GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-1 
603640001 7/12 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3. 3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium Fine SILT I CLAY I 

U.S. STANDARD SIEV E NUMBERS HYDROM ETER 

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I 
r--.- ~ I - I-< 

90.0 

I I I I ~I'-

" 80.0 

I I ~ r-
I 70.0 

I I I I I I I I 
(9 

w 
::;: 60.0 

I I II I I I I I 
>-
Ill 

1\ 0::: 50.0 w 

I I II I I I I I 
z 

\ u::: 
r- 40.0 
z 

I I II I I I I I \ w 
u 
0::: 30.0 
w 

I I II I I I I I 
(l_ 

20.0 

I I II I I I I I 
" l't .......... r---10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liq uid Plastic Plasticity 
Cu Cc 

Passing 
Symbol 

(ft) Limit Index 
D10 D3o Dso No. 200 uses 

Location Limit 
(%) 

• B-2 0-1 -- -- -- -- -- 0.052 -- -- 63 CL 

PERFORM ED IN GENERAL ACCORDANCE WITH ASTM D 422 

• J(lllf!D & }f..OO"f8 GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-2 
603640001 7/12 CONTRACT FCO 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND I FINES I 
I Coarse Fine Coars~ Medium Fine I SILT l CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I - I I 
I ,._;--.. 

r--., 
90.0 

I 1- I 
80.0 

I I I 1\ 
I- 1'\ :r: 70.0 

I I I I I I I I I 
(9 

""' 
w 
s: 60.0 

I I I I I I I ~ I 
>-co 
0::: 50.0 w 

I I I I I I I I I z 
u::: 
I- 40.0 
z 

I I II I I I I I w 
I\ u 

0::: 30.0 
w 

I I II I I I I I I\ n.. 

20.0 
1-

I I II I il I I I 
j-t r---

10.0 • 
I II I I 

H --0.0 

100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
Symbol 

(ft} Limit Index 
D10 0 30 No. 200 uses 

Location Limit 
l%1_ 

• B-3 0-1 -- -- -- -- -- 0.105 -- -- 43 sc 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• }(IDBD&}(tUUre GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-3 
603640001 7/12 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROM ETER 

3" 2' 1-1 /2" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I 
..._ 

r---.. " I I 
90.0 

I 1 I ~~ 
80.0 

I I "' w 1'---
~ 
I 70.0 

I I II I I I I" I 
(9 

w 
5: 60.0 

I I II I I I I >-
Ill 
a: 50.0 UJ 

I I II I I I I I 
\ z 

u:: ..... 
~ 40.0 
z 

I I II I I I I I UJ 

1\ u a: 30.0 
UJ 

I I II I I I I I -----..._ 
Q_ 

20.0 

I I II I I I I I 
'1 ......_ 

t-..... 10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sam ple Depth Liquid Plasti c Plasticity 
Cu Cc 

Passing 
Symbol 

(ft) Limit Index 
D10 D3o Dso No.200 uses 

Location Limit 
(%) 

• B-4 0-1 -- -- -- -- -- 0.056 -- - - 60 CL 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• 1(1D9D&}f.OOra GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-4 
603640001 7/12 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium I Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-1 /2" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I --- I I t- ....... r--.. 90.0 

I I I 
80.0 

I I " I 
t- 1\ 
I 70.0 

I I II I I I "{ I 
(9 

w 
~ 60.0 

I I II I I I I 
>-co 
0::: 50.0 w 

I I II I I I I I 
z 
u:: 
1- 40.0 
z 

I I II I I I I I w 
u 1\ 0::: 30.0 

• 
w 

I I II I I I I I 
(l_ 

20.0 1\ 

I I II I I I I I 
--e ---._, 

10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
Symbol 

Location (ft) Limit Limit Index 
D,o D3o No. 200 uses 

(%) 

• B-5 0-1 -- -- -- -- -- 0.071 -- -- 52 ML 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• J(lnao&~aare GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-5 
603640001 7/12 CONTRACT FCO 201 1C017; ENTELLUS PROJECT NO. 310.057; N&M TAS K NO. 3.3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium I Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-1 /2" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I 
--... 

I I 
90.0 

I 
1-~ N I 

80.0 

I I 
I- 1\ 
I 70.0 

I I II I I I "''\ I I 
(9 

w 
~ 60.0 

>-
I I II I I I '{ I Ill 

0::: 50.0 w 

I I II I I I 1\ I 
z 
u:: 
1- 40.0 
z 

I I II I I I I w 
u \ 0::: 30.0 

• 
w 

I I II I I I I I 
1\ CL 

20.0 1\. 

I I II I I I I I 
--~ 

10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
Symbol 

Location (ft) Limit Limit Index 
D10 D3o No. 200 uses 

(%) 

• B-6 0-1 -- -- -- -- -- 0.130 -- -- 40 sc 

PERFORMED IN GENERAL ACCORDANC E WITH ASTM D 422 

• }(IDHD&J(tOOre GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-6 
603640001 7/12 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL I SAND FINES I 
r Coarse Fine I Coars~ Medium Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-1 /2" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

II I 
......._ 

I I ~r- t---.. 90.0 

I '-+ I 
80.0 

I I I I' I', 
I- !\ 
I 70.0 

I I II I I I 
\ 
1\1 I t9 w 

~ 60.0 

I I II I I I l\ I 
>-co 
0::: 50.0 uu 

I I II I I I I 
z -
LL 

I- 40.0 

• 
z 

I I II I I I I I I\ uu 
u I"\ 0::: 30.0 uu 

I I II I I I I I 
I"' 0... ~ 
~ 20.0 

I I II I I I I I N 
10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLI METERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
uses Symbol 

Location (ft) Limit Limit Index 
DlO D3o No. 200 

(%) 

• B-7 0-1 -- -- -- -- -- 0.105 -- -- 42 sc 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• J(lngo&~oore GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-7 
603640001 7/1 2 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND I FINES I 
I Coarse Fine Coars~ Medium I Fine I SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-1 /2" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I --+ I r"'1 90.0 

I I \ 
1\ I 

80.0 

I I -~ f-
I 70.0 

I I \ (!) 

w 
$: 60.0 

I I I I I I I I >-
Ill 

I 0:: 50.0 w 

I I I I I I I I I 
z I\ u::: 
f- 40.0 

• 
z 

I I I I I I I I I w 
I\ u 

0:: 30.0 w 

I I I I I II I I I 
1""'-t 1---o._ 

20.0 

II 10.0 I I I I I I I I 1'-f'---.. 

0.0 I I I 
100 10 1 0.1 O.Q1 0.001 0.0001 

GRAIN SIZE IN MILL IMETERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
uses Symbol 

Location (ft) Limit Limit Index 
Dw D3o No. 200 

(%) 

• B-8 0-1 -- -- -- -- -- 0.061 -- -- 55 ML 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422 

• J(lngo&~oore GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-8 
603640001 7/1 2 CONTRACT FCD 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars Medium Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I ._J I !h- ........ 
90.0 

I I I "'\ 
i\. 80.0 

I I \~ I 
f--
I 70.0 

I I II I I I ~ I 
(!) 

w 
~ 60.0 

>-
I I II I I I I \ I Ill 

a::: 50.0 w 

I I II I I I I 
z 
u:: 
1- 40.0 

• 
z 

I I II I I I I I \ w 
u 
a::: 30.0 w 

I I I I I I I I I 
1\ 

Q_ 

20.0 1\ 

I I II I I I I I -.."' 
10.0 

0.0 I I I 
100 10 1 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
D10 D3o Dso Cu Cc 

Passing 
Symbol 

Location (ft) Limit Limit Index No. 200 uses 
(%) 

• B-9 0.3-1 .3 -- -- -- -- -- 0.081 -- -- 47 SM 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• I(IRBD&~Uu .. e GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-9 
603640001 7/12 CONTRACT FCD 201 1 C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3. 12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium Fine SILT CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I I '~ I 
90.0 

I I 1\ I 
80.0 

I 
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I I\ I I 

f-
I 70.0 

I I I I I I I \ I 
(9 
[jJ 
~ 60.0 

>- I I I I I I I I\ I [lJ 

0:: 50.0 w 

I I I I I .I I I I 
z -
lJ... 
f- 40.0 z 

I I I I I II I I 
I w 

u 
0:: 30. 0 

• 
w 

I I II I I I I I 
Q_ 

I\ 
20.0 

I I II I I I I I 1._ r--.r-10.0 

0.0 I I I 
100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
Dso Cu Cc 

Passing 
uses Symbol 

Location (ft ) Limit Limit Index 
D lO D3o No. 200 

(%) 

• B-10 0-1 -- -- -- -- -- 0.110 -- -- 35 SM 

PERFORMED IN GENERAL ACCORDANCE W ITH ASTM D 422 

• J(lngo&~oore GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PI NAL COUNTIES, ARIZONA A-10 
603640001 7/12 CONTRACT FCD 2011 C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL I SAND I FINES I 
I Coarse Fine I Coars~ Medium Fine I SILT CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I I T r--t'--. 
90.0 

I I \ I 
80.0 

I I I'{ 1-
I 70.0 

I I II I I 1\ I 
(9 

w 
~ 60.0 

>-
I I I I I I I I I CD 

a:: 50.0 w 

I I I I I I I I ~ 
I lL 

1- 40.0 

• 
z 

I I I I I I I I I 
1\ w 

u a:: 30.0 w 

I I I I I I I I I 
\ o._ 

20.0 \ 

I I I I I I I I I 
I'-~ 

10.0 

I I I 
N ----0.0 

100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plastici ty 
D10 D3o Dso Cu Cc 

Passing 
Symbol 

Location (ft) Limit Limit Index No. 200 uses 
(%) 

• B-1 1 0-1 -- -- -- -- -- 0.081 -- -- 47 SM 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422 

• 1(iD90&}(tOOre GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-11 
603640001 7/12 CONTRACT FCO 2011C017; ENTELLUS PROJECT NO. 310.057; N&M TASK NO. 3.3.3.12 



• 
I GRAVEL SAND FINES I 
I Coarse Fine Coars~ Medium Fine SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2· 1-1 /2" r 3/4" 3/8" 4 10 16 30 50 100 200 
100.0 

I 4- I -i--
90.0 

I I r{ ~ 

80.0 

I I I" 
I-
I 70.0 

I I I 
(!) 
jjj 

s: 60.0 

I I I I I 'I I I I 
>- \ [IJ 

0:: 50.0 w 

I I II I II I I I 
z \ u:: 
1- 40.0 

• 
z 

I I II I I I I I 1\ w 
u 
0:: 30.0 
w 

I I I I I I I I I ""--
CL 

20.0 

I I I I I I I I I 
-t 1----!-.... 10.0 -

0.0 I I I 
100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity 
Cu Cc 

Passing 
Symbol 

(ft) Index 
D10 D3o Dso No. 200 uses 

Location Limit Limit 
(%) 

• B-12 0-1 -- -- -- -- -- 0.050 -- -- 69 ML 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422 

• }(IDHD&}ftOOre GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE EAST MESA AREA DRAINAGE MASTER PLAN UPDATE 

MARICOPA AND PINAL COUNTIES, ARIZONA A-12 
603640001 7/12 CONTRACT FCO 2011 C017; ENTELLUS PROJECT NO. 31 0.057; N&M TASK NO. 3.3.3.12 



• APPENDIX F. COST ESTIMATES DOCUMENTATION 

• 

• 
~ 1tellus F-1 0 . 



• 

• 

Entellus 

Project: East Mesa Are' OrainaJe Mister Pl1n Updite 

Project Number. FCD2011C017 

SR-14 Zooe 

A /tl.'I'IIUtb•r / 
SR-24 MeridirmChanncl 
Modifications 10 Elbworth Zclnc M<:ridi:m Nor1h Channc\ 
ModificatiOtL~ 10 Elb"·orth Zone l'ee(lS Channel 
SR-24 Interim Retention Basin 
I'L"COS & EJI.<;v. onh Interim Retention Basin 
Willi run~ Field & Ell;," onh lmerim Retention Basin 

Altemuril'e 2 
SR-24McridianChanncl 
Modifications to Elb"onh Zone Meridian Nonh Channel 
Modification-; to Ell~"·orth Zone l'eeos Chan~! 
Gal\'~on R(..1ention Basin 
J>ccos& Elh"ort.h ln!LTim Retenlion Uasin 
Williams Field & Ellsworth Inwrim Retention Basin 

AltnttuthrJ 
Moumain Sy~""lem 
William.'> Field Chamcl 
Modification:.lo Elb"orth 7..onc Mcridmn NMh Channel 
Modilication.'i to Elbworth Zone PccosC!uum:l 
Williams Field Ret<.,ltion llasin 
l'ecos & Elh;worth Interim Ret<.,ltion llasin 
WillianL~ Field & Ell!;wonh Interim Retention llasin 

A lternutil't' I 
McridL1n Ch.::umcl Nonh 
McridL111Ch.1JU1ciSoutli 
Pecos Ch.1nncl 
Peco~i<.Tidian Ret<.1ltion Da:4n 

Alternutil'l.' 1 
McridL111 Channel Nonh 
McridL111 Channel South 
l'coos Channel 
l'coos'M<.Tidian Rctl,Jtion Basin 

Altnnuti•·'-'3 
MeridL1n Ch.1nncl Non h 
Meridi.:mChmmcl uth 
l'ccosChanncl 
l'coos.'M<.Tidi;m RcK1ltion llasin 

Alternuti•·" I 
Gcnn.ann Ch.111ncl 
Meridian Chatmel (to Gcnnmm) 

QuccnCrcckCh.1rutCI 

Elbwortb Zoae 

Rittenhouse Zoae 

Queen Creek & Crismon Retention Ua~n 
Gcnnann & Ell.\"onh Retention Basin 

Altnnun·•·r 1 
RyanCharu1cl 
Qutx:nCrcck ('h;uuJel 
M<.Tidian Channel (to GemJ<Uul) 
QuCJL"ll ('reck & Crismon Retentwn BaSin 
Ryan & RincnboiL-.c Rc!L'1ltion Basin 

A ltt'rttUtil'l') 
Ch:nnann Channel 
Queen Crttk {'tuuuJCI 

Meridian Ch.111llel (lo Gemt.1.nn) 
uet:n Creel.. & CrismCin Retention Ba.~n 

A/tnnutin•4 
Merid~Ullo Sign.11 Bultc 
QueenCreeklo Ryan 
Signal Bulle Ill 121nd S! 
121n.ISIIO J:ll,'\\ort.h 
Ellsv.onh tu Rlltcnhou....: 
QUCII."!lCrcck 
1\tLTiLiinnCiuuuJcl(loGennalm) 
Queen Creel & CriSIIl{lll Rl·tcnlion Basin 
Signal Butte RctL,ltion Basin 
R ;m & EIIS\\orth Rell-1\lion Dasio 

Alternoti•·'-' J 
MerriiiChmmel 
QueenCreekCh.::uuld 
Meridian Channel (t(l G<.nnann) 
Sum.:U Bune Rctcn!lon Basin 

Cosl5ummary 

Cunstrur liun 

6,163,000 

(433,000) 

(505,000) 

1,668,000 

851,000 

1254000 

8,998,000 

3,223,000 

437,000 

1,576,000 

1,254,000 

6,490,000 

I 

8,275,000 

3,011,000 

(430,000) $ 

(782,000) $ 
270,000 s 

1,093,000 $ 
2,001,000 $ 

1!1,438,000 s 

Cnuslru.., riun 

1,342,000 

3,130,000 

11,164,000 

1,392000 

17,028,000 

1,342,000 s 
3,130,000 

11,273,000 

1,392,000 

17,137,000 

1,342,000 s 
3,130,000 s 

12,935,000 s 
1,392,000 

18,799,000 

Cum·trurtiun 

15,952,000 s 
2,130,000 

1,060,000 

104,000 s 
1,254,000 s 

20,500,000 s 

15,446,000 s 
1,060,000 s 

453,000 s 
104,000 s 

1,271000 

1!,334,000 

8,669,000 s 
6,427,000 

453,000 

972,000 

16,521,000 

3,265,000 

1,806,000 

2,384,000 

605,000 

2,467,000 

1,060,000 s 
453,000 

104,000 

167,000 

937,000 

13,248,000 

628,000 

784,000 

271,000 

1,327000 

3,010,000 s 

120,000 

(8,0CO) 

(3,000) 

109,000 

132,000 

66,000 

198,000 

5.000 s 
147,000 s 

15,000 $ 
(2,000) $ 
39,000 s 

$ 
$ 

204.000 s 

45,000 

45,000 s 

45,000 

45,000 

323,000 

71,000 

394.000 s 

499,000 

(34,000) 

(311,000) 

5,435,000 

2,054,000 

4 329000 

11,972,000 s 

497,000 

648,000 

3,602,000 

4,329,000 

9,076,000 

144,000 

2,061,000 

(32,000) s 
(217,000) s 
386,000 s 

2,718,000 s 
6,525000 s 

11,58 5,000 $ 

L11nd."""Plng Ulilily l{clt...,ll linn l_.ouod A"'qublrlom 

62,000 

161,000 

205,000 

121,000 

549,000 

62,000 $ 
161,000 

209,000 

121,000 

553,000 

62,000 s 
161,000 

209,000 

121,000 

55 3,000 

83,000 

635,000 

616,000 

1.334,000 

83,000 $ 
635,000 

222,000 

940,000 

83,000 s 
635,000 

854,000 

1,572,000 

224,000 

2,498,000 

2,438,000 s 
3 808000 s 
8,968,000 s 

224,000 

2,498,000 s 
2,957,000 

3,808,000 

9,487,000 

224,000 s 
2,498,000 s 
1,750,000 s 
3,808,000 

8,180,000 

l aud.sc11 piug Utility ReltK'Miiurr LMnd Ac11Uisi t.iun 

177,000 

142,000 

27,000 

23,000 

200,000 

569,000 

49 1,000 

27,000 

73,000 

23,000 s 
150000 

764,000 

138,000 s 
116,000 

73,000 

130000 

467,000 

131,000 

597,000 

771,000 

275,000 

333,000 

27,000 s 
73,000 

23,000 

126,000 

711,000 

3,067,000 

1,000 

1,000 

48,000 

837,000 

887,000 

1,767,000 

1,090,000 
45,000 

2,902,000 s 

139,000 

45,000 

370,000 

554,000 

1,185,000 s 
94,000 

370,000 

1,649,000 

61,000 s 
158,000 

33,000 

41,000 5 

45,000 5 

370,000 

708,000 s 

14,000 s 
918,000 

200,000 

1,132,000 s 

3,676,000 

1,077,000 

416,000 

117,000 

1,040,000 s 
6,326,000 s 

3,099,000 

416,000 

607,000 

117,000 

780000 

5,019,000 

1,785,000 

2,825,000 

607,000 

1,287,000 

6,504,000 

1,139,000 

916,000 

1,176,000 

347,000 

384,000 

416,000 s 
607,000 

117,000 

223,000 

1,262,000 

6,587,000 

149,000 

241,000 

179,000 

1,485000 

2,054,000 s 

:'\1MiDICII II IICI.> 

114,000 s 
(14,000) 

258,000 

98,000 

206,000 

662,000 s 

11<1,000 

98,000 

171,000 

206,000 

589,000 s 

1,283,000 

1,330,000 

24,000 

59,000 

129 ,000 

310,000 
3,135,000 $ 

i\ '1 11inl ~ n lln"'" 

57,000 

554,000 

1,283,000 

181000 

2,075,000 

57,000 

554,000 s 
1,330,000 

181,000 

2,122,000 

57,000 s 
554,000 

1,330,000 

181,000 

2,122,000 s 

;\·)MiOICII II II\'\' 

2,280,000 s 
140,000 s 
238,000 

34,000 

300,000 

2,992,000 s 

2,233,000 s 
238,000 s 

62,000 s 
34,000 

225,000 

2,792,000 

2,138,000 

950,000 

62,000 s 
195,000 

3,345,000 

167,000 

9,278,000 

11,207,000 

3,817,000 

7,363,000 

238,000 s 
62,000 

34,000 

3,690,000 

20,910,000 

56,766,000 

143,000 

285,000 

63,000 

492000 

983,000 

Cuulin}tcncy 

1,388,CXXl 

(98,000) 

(164,000} 

1,594,000 

601,000 

1 158 000 

4,479,000 

802,000 

250,000 

1,070,000 

1,158,000 

3,280,000 s 

2,006,()(X) 

1,324,()(X) 

(85,000) s 
(201,000) s 
151,000 s 
788,000 s 

1,767,000 s 
5,750.000 $ 

Cunlin);! t"'"'l' 

354,000 

1,396,000 

3,141,000 s 
1100000 $ 
5,991,000 s 

354,000 

1,396,000 s 
3,198,000 

1,100,000 

6,048,000 

354,000 $ 
1,396,000 

3,416,000 

1,100,000 

6,266,000 

4,770,000 s 
916,000 s 
357,000 

56,000 

559000 

6,658,000 

4,282,000 

357,000 

313,000 

56,000 

485 000 

5,493,000 

2,783,000 

2,084,000 

313,000 

517,000 

5,697,000 

952,000 

2,551,000 

3,114,CXXl 

1,008,CXXl 

2,118,000 

358,000 s 
313,000 

56,000 

841,000 

4,764,000 

16,075,000 

187,000 

446,000 

152,000 

828000 
1,613,000 

Tu111 b 

8,329,000 

(587,000) 

(983,000) 

8,955,000 

3,604,000 

6947000 

26,265,000 

4,813,000 

1,499,000 

6,419,000 

6,947,000 

19,678,000 

12,036,000 

7,944,000 

(508,000) 

(1, 202,000) 

905,000 

4,728,000 

10,603,000 

34 ,506,000 

Tnhol_~ 

2,122,000 

8,374,000 

18,847,000 

6 602 000 

35,945,000 

2,122,000 

8,374,000 

19,189,000 

6,602,000 

36,287,000 

2,122,000 

8,374,000 

20,494,000 

6,602,000 

37,592,000 

Tulals 

28,622,000 

5,495,000 

2,143,000 

334,000 

3353000 

39,947,000 

25,690,000 

2,143,000 

1,878,000 

334,000 

2 911000 

31,956,000 

16,698,000 

12,506,000 

1,878,000 

3,101,000 

34,183,000 

5,715,000 

15,306,000 

18,685,000 

6,052,000 

12,706,000 

2,144,000 

1,724,000 

334,000 

5,047,000 

28,584,000 

96,451,000 

1,122,000 

2,675,000 

913,000 

4,969000 

9,679,000 

Pa&e1 of1 
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Entellu$ 
Project: Ea~t M~ Areo. Drainage MaMer Plan Update 

Project Number.FCD2011C017 

SR-24 Zone- Alternative I 

Ro n d.., I ~ 

Ri "' J., z-
Ri r:1 rl.., 3 ~ 

Rim ''"' 4" 
Rinp1/ 5" 
Ri npd 6" 

Ri no rl.., II" 

C'o ll\lrll ~fi OII 

j~II'Culvcn Si •lc 

!i',;ii'C"uhttt(Doubk 

S'xii"C'uh-.:rt(T'"1'1c:) 

S'x8'C'uhttt{ dru c) 

6'x iO'C'uh'1:nSn oglc) 

6'xlO'Cull'l:rt{Doublc) 

6l. JO'Culltn ri c) 

6'x JO'C'ull'l:n u•u.II\Jic 

6'x! O'Cul•o<;n(Fi\.,. 

6'xlO'Cui\·C~~(Six) 

So.M'IIao ...... •U&Tnm"b•>n/Si l 

5'x8'1iald\r.·all&Tr.tnsrlion(Doublc 

5'18' lh:adv.·all & Tn111<;ition (Quadru lc) 
S'xlf lh:ad wai i &Tmr>Sr\lon(ti,·c) 

S'xlfl h:adwal i &Tnn.oh<mlSr:o.) 

6'lli0'11<*1"•11&TDmilion So lc) 

6'x iO'Ih:adw•ll&Tran<Oiion(ll<luhlc) 

6'x i0'1 Jcad,.·a11& TnoMitoon(Tnpk) 

6'x l0' 1lc:ad•nii &Tran•ilion uad k) 

6'xiO' IIc""hu11&.Tranubon(Fio.·e 

6'J.LO'I IcMh .. ll T"'"''lion(Su.) 

;\k)\ .. hklkdrhontll:l 

Ripno p Ckonno:I IJ.otlom 

Q,_,lribuli<><lOflf.Rdoxah<>n 

kVOI IERdocabon 

8"W•II: r l.onc:H<:Ioc.lxln 

12~W.t crl.mc:Rdoi:•llon 

1 6~ ~'•tcrl.onc:Rdoc:•llon 

W•lcrScn·"""U"" 

lm IKinRcloc•bon 

2"Gul.~nc:IU:locauon 

"G.sl.•r.:IU:locahon 

Se-.r.·"'"u""R""-IiOfl 
So hon lm toonC'rn 

\·..:antllold for ln•"<'~lmcnl 

Rellldcnlosll.oui -S..:""' 

\ac~ml' ndc'"d' Comm~: rc .. l 

Rc!alknhal llo mc 

:'\lo•"lllkBcdcn..nncl 

ll anlo:na.IC M t\l>d 

onci...nc~ 

i'l l alatr ~~;~ ..-, 

R.].J Ml'ridiutr Chumrt'l Ttl!al 

SR24 Aill'tna l lYI'S 

UM Quntl 

CY 9!i,S9 L 

CF 7 1.044 

NA 

NA 

SY NA 

SY NA 

SY NA 

NA 

NA 

NA 

NA 

>T 1>0 

>T I.SSO 
NA 

NA 

>T NA 

>T NA 

1>0 

>T 

Ff NA 

NA 

F.A NA 

F.A I 

>.A 
F.A 

F.A 
>.A I 

NA 

Qu;lllrl 

AC 1>2 

AC 

12 
AC 12 
AC NA 

AC NA 

!1.229 

t::'\1 Q u ad 

>T J.OOO 

>T NA 

F.A 
Ff 

n 
Ff NA 

NA 

F.A 
F.A NA 

Ff NA 

" NA 

NA 

NA 

o-... rl 
AC " AC NA 
AC NA 

AC NA 

C i'l l ()Qalrlf)• 

AC n.AR 1>2 

Ml l'F.AR NA 

liAJ t r~ t lhrdl:tll4 r Coni 

s s.oo s 4711.000 

s w s 171 ,000 

s 
s 
s 700 NA 

IJ .$4 NA 

s 162$ NA 

s 1!196 

s 21.67 

s 
s UJS NA 

I.IWS 277.000 

2.J7S J,6 111 ,000 

s 2,9 10 NA 

s J .470 

s IOZO 
s l ,IIJS NA 

s '·"" s JSJ.OOO 

.\,2 1S 

4 .000 

4,73$ NA 

101.000 

111 ,000 NA 

s 126.000 126.000 
1)),000 

142,000 

10!1,000 

118.000 NA 

s 127.000 s 121.000 

s 1]7.000 N,\ 

146,000 NA 

IS$.000 NA 

.4. 1/IMHHJ 

"""00 

6. /6J,(}(J(} 

ll lldj,,'"l " 

'·"" s 611.000 

1.>00 

s 6. 100 s 7.000 

s IJ.400 s 16.000 

s 6.100 NA 

s 6.100 NA 

s 3S2 s 29.000 

110.000 

Uud:,:rtll 

s IS s 4S.OOO 

s I" NA 

NA 

"' JOO 1'\A 

IO.SOO NA 

NA 

NA 

s 
s 

2.>00 

s 
s 24.000 

s 
s 40,000 NA 

ll u d ~:rtY "'' Co~ t 

s 2<1.000 s 499!100 

s 49.SOO 
s ISII.OOO 

s 130,000 

J fJfJ.OOO 

CnltC~t lhuto,:rtii i)Co.. t ' 

s 1>0 s 114.000 

s 9.>00 NA 

114.000 

6,9-1/ ,000 

l.31tX.OOO 

8319.000 

Pa&l'lOfll 
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Enl!!llln 

P1ojec1: hsl MI!S.l All!.l Ouin.l&l! M.l~ll!r Plin Upd.lll! 

Projecl Numbl!r:FC02011C017 

,. 
Ri ... d.., 2" 

Ri ... d.., ]" 
Rip ... d 4" 

Ripm tl 6" 

Rim d 1" 

Rim d.., II" 

.U.u.\" .. bwllll 

S'xKC'uhtt!{So ) 

SXM'Cul,tt!{Ooubk:) 

S'xM'Cul>~l lc 

S'xii'Cul\tt! ....Jru_plc 

S'~M' Cuhtt~{Fiv'<') 

S'xll' Cuhtt!(Si~) 

6'xiO'C'ul,,:r!So •lc 

6'x iO'Culv'-'n Doubk 

6'x iO'Cul""n(Tnplc) 

6'x iO'C.ol""n( d c) 

6"l iO'Cuh"O: rl ~;,., 

6'x i0'Cuh"O: rl So li 

S'llll' llc:adwall&.Tn o~ol ion {Si •c) 
S':dl' llcad .. ·oll & Tnn .. oi<>n (Douhlcl 

S'xll'llc::adv•all&Tnn'iilion(fri lc 

S'd' II....J,.·oll & T"''"'ihon (Qu.druplc 

S'x8' 11c::adwall Tnul§iiiOTI(Fivr 

.S'xll' llc::adwoii &T,.r1'iiiK>n{Su) 

6'1ilO' II<:a<.lwmli &Trl1!l'lition Sit ·I~ 

6'1i l 0' 1 1.,.dwaii&.Tno,..i1Xlnn>oubl~l 

6'1i lO' lh:adwall.t l'nomilXlnn·n lc: 

6'1iiO' Ih:ad"·•LI• TnomolXln(Quad lc:) 

6'x iO' Haod"-.ll.tTnomotion (Fio.-c) 

6'1i iO' I! o:ad .. ·o ii &TraMilion Si.o: ) 

:0.1o,11blc:lkdC"hannc:l 

C luonnd!Joll<lm 

!.JOndsCApcdS~thack 

l.and.'ICII d Swok: 

l..a ao:bulal: 

l.andsca d l,ow llowChmnd 

L.nd.'ICIIpc:dlluff.,.7.one 

&:O.IRo.d 

DostribubonOIIE Rcloallon 

kV OIIE Rdocabon 

!r"W•~tr l.mc Rc:io>ca!J(>n 

12" W•t~T I.ine Rdocabon 

16" Wato:l" Lim: Rdocati<>n 

Wall:rSeoviccl..onc 

lm tionRdoc•lo <m 

"Ou LincR.cloe~llon 

"GasLincReloo;.a!IOO 

Fihcr ~Relocnon 

Fiber I>Cs lice: 

Sev.ttl..oncRclocotoon 

Si honlni IKlnCroM 

l_. nd ,\ t 'l_ubltloa 

\aaonllloklrC>I' tn""•trrorn• 

R~•dm!ill Lou 1-j Kra 

\aaonll'nda'<'l ("om,.,.,rcial 

Rc~dcnllalllomc 

:0.1o>-.hlc:lkd0..N"Ci 

/l an!Cf'CdC'honnd 

Mrridiun Ntmlr C!Jumrl'i Tmul 

SR24Ahernillives 

SY 

SY 

SY 

sv 
SY 

SY 

Fr 
Fr 

F.A 
>.A 
>.A 
f.A 

>.A 

"' 
f.A 
f.A 

f.A 
f.A 

f.A 

SY 

U;\1 

>T 
>T 
F.A 

>T 
f.A 
>T 
>.A 

Ul\1 

AC'\"F.AR 

M LYl-.AR 

l\1cridiu u Nur lh C h u nnci · AI Icr u ulivc I 

U:.o)t Ctw=tl COlo b. {0b,.ol1bAlt. I) 

()mall · 

44,(1.19 s 
41,912 s 

NA S 

NA S 
NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 
NA 

NA 

"" ' NA S 

NA 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA 
NA 

2 

NA 

NA 

NA 

NA S 

NA S 

NA S 

NA S 

NA S 

>00' 
2A I S 

7.00 
700 

'"' 111.96 

760 

UJS 

1.1'-tS 

2.J1S s 
2.9 10 
3,470 

1.020 
I,I()S ,., 
J,liS 

•. ooo 
4,73S 

IOJ.UOU 

111.000 

11 11.000 

126.000 s 
133.000 
142.000 
IOI(UOU 

1111.000 

127.000 

131.000 

1~ 6.000 

ISS,OOO 

U:.o)t C b:.111Dt l Co, b. (1-lbwon b A lt. II 

Qaaa!l! • ,, 
NA 

0.6 

0.6 s 
NA S 

NA 

Unl!C., , 

HOO ' 

'·""' 6.100 s 
IJ,400 s 
6.100 

6.100 

JS2 s 

llau r"b:oi1D t l C~llo (t:lb"onbAI! . I ) 

22<JJ)OO 

10 1.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

594.000 

NA 

NA 

NA 

NA 

252.000 

NA 

NA 

NA 

NA 

B.t6,0()() 

175,000 

I.J.tJ,()()(J 

NA 

'"''" 9.000 

IS.OOO 

Q 111ad ly l'nlt Cflt llud;:rtlryCo~! 

1.500 S ISS 23,000 
NA S 

NA S 

NA S 
200. 

NA 

NA S 
NA S 

NA 

NA S 

NA S 

NA 

NA S 

'" 
"' 
""'. 

10,500 

•oo 
•oo 

2.>00 

24.000 

<0.000 

lla~<" Cb:oOD tl Cosb (1-:lb .. ·ort h AU. I ) 

NA 

NA 

60.000 

NA 

NA 

NA 

NA 

IJ,OOO 

Qtindl)· L:nll Cos! Bud!.'tl~l)' CaJI 

9 s 26,000 s 224.000 

NA S 49.500 NA 

NA S 1511,000 NA 

NA S NA 

11.1.000 

I J,;I~t C b.i11111t l C., b (1-lb .. onb All. II 

ISO S 57.000 

NA S '·""' 
S7.000 

Js~.ooo 

1,111,000 

J0,07S S 

NA S 

NA S 
NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA 

NA S 

NA $ 

NA 

NA S 

NA S 

NA S 

NA S 

2' 
NA S 

NA 

NA S 

NA $ 

NA S 

NA S 

NA S 

>00' 
24 1 s 

700 

700 
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Dis trihulio n O IIE Rcl<l<:al oon 

gkV 01 IE Rdoc~bon 

I!"WalcrLonc:RdocabO n 

l l"W•terLinc Rcio(:• bnn 

16" Watc:r L•nc Ro:io(:• bon 

W•lc:rScrnecUnc: 

lm bon Rdoc•twn 

2" Gu L"'"' Rdt-.caloon 

"Gu l .... Rdoca!oon 

Fibcr0p!>C$ Ro:lucation 

Fihcr li<:'' lie<: 

Om Stnllllll'l:: 

Sc...·c:r llnc:Rdocu o n 

s, honlni tio n C'ru!IS_i!"{: 

l.a odAcqubl!lo u 

v..,.nt lluklrorln •-.:> tm<:n\ 

Rc.• dcnt iaLLnl' 1-J..:n" 

\'aaml t:mk,-.:1< f'omn., ..,.. [ 

:\ luv:~bklkdCh:onnd 

llanleo><d (' lutmd 

UM 

C\' 

Cf 

SY 

SY 

SY 

SY 

SY 

SY 

Fl' 
..... 
Fr 

F.A 
F.A 
>.A 

F.A 

t:i\1 

AC 

AC 

AC 
A(• 

>.A 
>T 

F.A 

"' Fl' 

F.A 

l! :'i l 

AC 

AC 

AC'YY.J\R 

:\ll'Yf.AR 

l.lur C luiUir l Coot. (Db,.·onii Ait . l ) 

44,0..9 s 
H ,9l2 S 

NA S 
NA S 
NA S 

NA S 
NA S 
NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

,. ' 
NA S 

NA S 
NA S 

NA 

NA S 

:-I t\ s 
NA 

NA $ 

NA S 

' NA 

NA 
Nl\ S 
NA $ 

Nl\ S 

""' ' 
2.41 s 

1.00 

100 

100 

"-" 
"" 1896 

2.375 s 
2,9 10 

J,-470 

1.020 
UlOS 
2.$4() 

3.215 

•.ooo 
4,135 

103.000 

11 1.000 

1111,000 

126.000 s 
133.000 
142.000 

IOl!,OOO 
1111.000 

127,000 

JJ7,000 

146,000 

ISS.OOO 

220.000 

10 1,000 

NA 

NA 

NA 

Nt\ 

NA 

NA 

Nt\ 

NA 

NA 

"'J>00 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

252.000 

NA 

NA 
Nl\ 

NA 
816,0()() 

11SJ)OO 

1,1-1},()()() 

Quntlt)' Ulllt C O) I ll ud;:ttll r y Co)! 

' ·' s 4.$00 s 34 .000 
NA 

0.6 

4 ,32 4 

1.>00 

6. 100 s 
13.400 s 
6. 100 

6, 100 

J S2 S 

Uu t C b;l.nut l nn~ (EU.., onb All . I ) 

4,000 

NA 

NA 

IS.OOO 

6J,tHJ(J 

Uud;: t to r · Co. t 

I. SOO S IS S 23 ,000 

NA S 
NA S 
NA ,., 
NA S 
NA S 
NA S 
NA S 

NA S 
NA S 

"' lOO' 
LO.SOO 

10 

'·"" 
24,000 

40,000 

ll:.o )t C!o:.aiUi t l f'.,b(t:U..,o nbAit. l ) 

NA 

60JIIIO 

.,.. .. 
Qwnltlf) Unit f'o. l ll udl(tt~n· Out 

9 s 16,000 s 21~ ,000 

NA S 49..SOO NA 

NA S ISII.OOO NA 

SA S LJ O.OOO NA 

()wl nlln- t:nl t Ccnt Uu d:;:tto r~ f'o. T 

77 S Sl .OOO 

NA S 9,SOO 

Qa:lo!i . 

44,049 s 
4 1.922 s 

NA S 

NA S 

NA 5 

NA S 

NA S 

NA S 

NA $ 

NA $ 

NA S 

""' NA S 

Nl\ S 

NA S 

NA 

NA $ 

Nl\ S 

' '' NA S 

NA 

NA S 
NA $ 

" ' NA 

0.6 

0.6 s 

4 ,J24 

I.SOO S 

NA S 
SA S 

NA 

200 

Nt\ S 

NA S 
NA S 
NA S 

NA S 
NA S 

NA 
NA S 

9' 
NA S 

NA S 

NA S 

soo ' 

100 

100 

100 

111.96 

21 67 

2.J7S S 

2.9 10 

).•410 

1.020 

UIOS 
2.S.W 

J.21S 

•.ooo 
4,7JS 

10.1.000 

1111,000 

126.000 s 
133,000 
142,000 

108.000 
11 1!,000 

127.000 

137,000 

146,000 

ISS ,OOO 

4 ,500 s 
I. SOil 

6 .100 s 

6, 100 

JS2 s 

IJudt:t lll 

220.000 

10 1.000 

$9 ~.000 

U2.000 

NA 

NA 
NA 

1146,()1)0 

175.000 

I ,JIJ,IJ()() 

) 4 ,000 

4.000 

9 .000 

NA 

IS.OOO 

6J,(J(J() 

u s 23 .000 

'" 
JOO S 

IO.SOO 

100 

120 

10 

2,SOO 

24.000 

<0.1100 

NA 

NA 

60.000 

NA 

NA 

NA 

NA 

NA 

IJ.f}(}() 

16,000 s 224.000 

~ 9 .SOO NA 

15 11,000 NA 

IJO.OOO NA 

JJJ .O(}(J 

Ce>i l>lffrnoa« 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

C o) t lll ffHtuct 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Co•t lll fftrt'u~t 

~i~i~;~:;;;;;;;;;;;;;l;b•~• ~rl;•~;•~l c~'~'"~""'~· ~-~·n~b~AI~o . ~~ ~~i~ Cbnrx l Co~b "ltb 7..ou t SM-1-iAit t rnad,-t l CoM mrrrr~ uN MrriJi..,. No nlo a. ... ,.,l ,'iolbJt>l<rl 1,1611.000 1. 161,000 

y~ JS4.000 JH.OOO 

Meridiu11 \ 'onh Tt~taJ 1,/11,000 1./ll,OOO 

S R24Aitern~tiv~ 
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Project: h~t M~ Are;~ Or;~ln;~ge M;~st er Pl;in Upd;~te 
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ut·o ff.Wa ll ~ 6" ra) 

!.mer 
~. d 

R.Jno d.., 

~£!a d.., J" 

Rir.l d..,"" 
Ri .. d.,. s· 
Ripra d.., 6" 

Ripra d., 7" 
Rip n d r 

.S'xh"C'uh'Cri (Si •k:) 

.5'x8'Cul\"Cr!{D<>ubk:) 

.5'xii'Cul\"Cr! u.d no lc 

.5'dl'(\o[\'Cri(Fi\'C) 

.S'J.II'C'uh-m(Sox) 

6'J. IO'Cul""'n{Si •k:) 

6'J. IO'('ul,.,n {l)oubk:) 

6'J. IO'C'ulvcn (Tn c) 

6'x iO'Cuhc n ( drullc) 

6'xlO'Cuh-cn Su 

.S'x8'1 h:adwall&Tramition{S i •c:) 

S';dl' l lcad,.·aU&Tnoo .. ohun(l:>oul>le) 

.S'x!fllc&dwaU&Tramotlll'fl 'npk: 
S'.dl'llcad,.·a ll ,.,.,...,,..,,. ad lc) 

.S'x8'Hcadvoaii&Transohon Five) 
S'J.h" /lc:ad"·ali&TraMHIOfi(Su;) 

6'xl0' /lc:adwali&Tra!l'l1110n S1 c: ) 

6'J. \0' 11Qd"·all & Tram1110r1{Doul>k 

6'x iO' IIc:.dwoll& Tnul'!illo n n k: 

6'x i0'1 1Qd"••li &:Tr•ol'!ition { undru k:) 

6'x iO' IIcadwall&Tramilion(Froc:) 

Oc:..i· and I cli()fl.IS% 

.\1o,.,.bk:Bo.IChocii'ICI 

Riprap C h:mnd Bollom 

dSc:Lhack 
LandSCII dS .. ·ak: 

Larodsca d Low Bow C haruld 

Landsu d Buff.,.. lone: 

0&1\.IR<t.d 

ilogSubtollll 

UtiU N. doeotlo n 

Di~LribubonO i m Rcloauon 

kVOIJ ERcb:lbon 

11"\\'ao.:r ltnc:Ro:~bOn 

12"W•tc:rlmc:Rdo•••bon 

16"\\'ltc:rlmcRc:loc•bon 

\\'lln"Scl\•iccl.onc: 

ltri lionRdocallon 

2" Gu Line: R<=IOQ\OOn 

4"Gu Lonc:Rc:locoltoon 

Fol>c:r IM:sRdoc:.lion 

Fil>c:rO lies Lio:c 

Eaistmgf 

Sc:wc:rUnc: N.c:locuon 

NoConfl~<:lChonnclnotd<:~cnoush) 

V~c;a ntl loldfur ln\O: .•bncnt 

Rc:.sidc:ntial Lot• l ·S K rc:J 

\'~c;antl' ndc:\'CI Commc:n.ul 

N.c:.•dc:ntial!lo,.., 

:O.Iowhk:Bc:dChonnc:l 

llmrdcnc:d Ch.onnd 

Pl'co., SJ''tt•m Toral 

SR24 Alternative!. 

SY 

" SY 

SY 

SY 

Fl' 

>T 

>T 

>.A 
>:A 
F.A 

F.A 

F.A 

EA 
I~ 

AC 

AC 

AC 

AC 

"" >T 

>T 

>T 
>T 

F.A 

>T 

Ff 

>T 

UM 

AC 

AC 

AC 

AC 

C:O. I 

ACYF.AR 

Ml"'"l:AN. 

l'l"('O~ OIIIIIIIci -AJt ct'llll lin:! 

lbHf'luna~l Cflb (Ub.,on~ ,\ II . I ) 

l33. 106 s 
NA S 

NA S 

NA S 
NA S 
NA S 

NA 

201.733 s 
NA $ 

NA S 
NA S 
NA S 
NA S 
NA $ 

NA S 

NA $ 

NA S 

"" s SlO 

NA 

NA 

NA 

NA S 
NA S 
NA S 

NA S 

s 
2 s 

w 

7.00 

7.00 

700 

1).54 

16.25 

111.96 s 

70Q 

1 .. 1JS 

1.114S 

2.37S 

2.9 10 

3.470 

1.020 

UllS 

2,S40 

J.2 1S 

4,000 $ 

4.7JS $ 

103,000 

Lll,OOO 

IIH.OOU 

126,000 

133.000 
142,000 

1011.000 

1111.000 

127.000 

13 7.000 

146.000 s 
1.5.5.000 $ 

1,666.000 

~A 

NA 

NA 

NA 

NA 

NA 

3.W.OOO 
NA 

J .IIJ.OOO 

NA 

NA 

NA 

NA 

~A 

NA 

640.000 

2.S IO.OOO 

NA 

NA 

NA 

292.000 

77S.OOO 

-1.1 1 1,(}(}0 

1,4S6,000 

11 , 16 -1, 00() 

II~H Cllolna~l CO) !'I ([lbwoniiAit . I) 

Q.o~ otlty Ullllt CO)! llud;:~br)'CO) t 

NA $ 4,SOO NA 

NA $ 

199 $ 

~A 

2l.S1-4 

l ,SOO S 

6, 100 

13.~00 

6, 100 s 
6,100 

3S2 $ 

2 1.000 

NA 
NA 

122.000 

NA 

79,000 

]]], (J()(J 

ll~•~Cba nad C ... nttlhwonb Alt. I) 

Ound · 

NA S 
NA S 
NA $ 

NA 

200 
• s 

JOO S 

NA S 

200' 
1'-'A $ 

N,\ S 
NA $ 

s.ooo $ 

"s 

""s 
NA $ 

llu dj.:~br · Cfll 

IS NA 

I" 
JOO S 

IO.SOO S 

20 s 
14.000 s 

.. .LLO<L 

NA 

"'""" 42.000 

30.000 

NA 

H.OOO 

NA 

NA 

100!>00 

JOQJ)OO 

616,/HH) 

lb•~ Cbana~ l C ... !'I (tlb,.n nb ,\II. I) 

Qtna.!!.'I. _ UnhCO) I ll udo~~brVCfl t 

H S 26.000 s 11!14 ,000 

J l S 49.SOO S 1,$$4.000 

NA S 

NA S 

NA $ 

L7 s 

ISII.OOO 

IJO.OOO 
NA 

NA 

NA 

9.SOO S 1.210.000 

UIJ,{)(J(} 

S IJ,7!J,OOfJ 

3, 14$,000 

S IX.8i5X,OOO 

J3.1,106 $ 

NA $ 

NA $ 

NA $ 

NA $ 

NA S 

SA S 

201.733 

NA S 

NA $ 

NA S 
NA S 

SA 

NA 

NA S 
NA S 
l"A S 

IOQ s 

NA 

NA 

NA S 
NA $ 

NA $ 

NA $ 

NA $ 

2 s 
s s 

Qua ntity 

NA S 

NA S 
199 $ 

NA S 
22.H4 $ 

NA S 
NA $ 

NA S 

• s 
JOO S 
NA S 

200 

NA 

NA S 
s.ooo s 
"s 

Qu~llthy 

,. s 
JL s 

NA S 
NA $ 

NA $ 

L7 s 

soo s 

JOO 

700 

IJS< 

"" IK96 $ 

2167 

70Q 

1.33$ 

1,!14$ 

2.375 

2.9 10 

3.-'70 

1.02{) 

1.80S 

2.S40 

3,21$ 

•.ooo 
03S 

103,000 

1111.000 

126.000 

IJJ.OOO 

1~2.000 

10!1.000 

11 11.000 

127.000 

137.000 

146.000 $ 

ISS.OOO S 

1.666.000 

J.8l5.000 

NA 

J,t11S.OH 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

6-'0.000 

UIO.OOO 

NA 

NA 

NA 

NA 

NA 

292.000 
77S.OOO 

-1,} / 7,060 

1.~$6.000 

11,164,010 

4,SOO NA 

I ,SOO $ 2 1.000 

6,100 NA 

13,400 

6,100 $ 122.000 

6, 100 

3.$2 $ 

JJJ.DH 

IS NA 

18S 

"' IH 

J()() s 
IO.SOO S 

100 s 

120 s 

2.SOO 

20 s 
24,000 $ 

... 000 

60.000 
42.000 

JO.OOO 

1<1.000 

NA 

NA 

NA 
100,000 

360.000 

616.000 

Uud~:naryCo• t 

26.000 s 11114.000 

49.j()() s US4.000 

tn.ooo NA 
IJO,OOO NA 

!.1Jti,(J(J0 

9.SOO S 1.283.000 

Cba P~~t.I Co•!'l "ltll1..oa~SN. · 1-4 ,\ It trllllth'f'l 

IJ. 7J.J.Of0 

J, loi$.000 

JH.X6X,OOO 

SA 

NA 

SA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

C'olt lli frcnll •~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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GMht'~t un Relt'lttimt IJ111sin • Altern 11 th·e 2 

l..and A . (Rc:sidrnlial l..ol• I · 5K""') 

l..and.'lellpi'* 

Msintrn:mcc 
Gafvt'!11fl n Rt'tmll·~ ~~ Hw;in .\ 'ubuua/ 

ont i 20% 

Qua11d · 

CY 76.000 

AC '" AC 

AC Y'EA R '" 

s ")() s J IIO.OOO 

.$7.000 

.JJ 1,000 

s 49.SOO s 6-' 11.000 

'·""" 00.000 ,. 911.000 

1.1.J9.000 

ll<WOO 

/,./99,000 

l 't.'Co!i & Ells worth Interim Reten tion HMsin • Altt't'llll tin !· 2 

Land A . (Vau ntl' ....... \'dO d COII'nlCIC .. I) 

Land5Capi lll: 

Pu t!S & Elb·t~Yirth l ntn i, Rt.,.lllilm Hu.\in S11btotul 

o ntingc:no: 20% 

Pecos & EH.\wonh lntnim Ht•ft'lllitJn Ba.1ilr Total 

Qua11 dty 

!H.OOO S 

22.11 s 
22.11 s 

")() s 

1511.000 s 

I.J70.000 

206.000 

I ,J16.(}()(J 

],602.000 

17 1.000 

SJ./9. 000 

1,0 70 ,000 

6,419,000 

\\'i ll illlll!i Field & E ll!<" 'u r tb In te rim RctcnliunliMSin - Altcrnlllh'c 2 

l tt m 

l..and A . (\ 'ac~ntl'ndc:"c:Jo d Corrrnc:t\aal) ...... ~ 

UM 

CY 1 111.000 s 

AC 274 s 

U11l! CO)t 

1$11.000 s 

,,. 

1.090.000 

164 .000 

4,]29.000 

Jl'illillhf s Fir ld & Ell.worth Jntn im Rl'fmtitJn Hu.•in SttbWtul 
206000 

1.789,000 

l.I Sti.OOO 

William~ Fidd & £1/.\wunh lllll'rint Rt'lntriull Ba.H·, Total (1,9./ 7,0()0 

SR-U M u idi(UI Ch(Uinr l 

\fQdi/i('(ltitJ Ni ttJ l ! ll• WMtfo Ztml' M l'f'idi(UI North 
Ch(Ui nr l 

Ht~difi('(ltitJn!i ttJI!Ilu•·tlrlhZIIff l' l'rc()''iCh fJIInr/ 

T11tal$ 

Gal>'l'JitJ ff RI'Imtioff Hwill 
'rr oJ· & 1:."1/sH'o rdl /fll r n'IH Rrtr ntiun Hu.u'n 

lri//iwnl· Fir# & Ell.nm rth l ntuim Hnmtion Bwin 

TtJtub· 

SR24 Aiternatives 

Cou~troctlou L.Mu(hn tliug Utili ty l(~luntiuu l..11 tKI Acquhltiuu i\hinlcll•nco: Co n!lngcncy 

S 3,223,000 S 132,000 S 4S,OOO S 497,000 S 114,000 S 802,000 S 

s 3,223,000 s 132,000 4S,OOO S 497.000 s 114,000 s 802,000 s 

SRl4 Ale«•athc l Hula-s .... 

Con) frucl kln I..II U(bnplng Utilll )' Rdon!lon l..11 nd Arquhl! lo ll i\hlnlt' ll•lln' Co lllillgt'DC)' 

437,000 s 66,000 s 648,000 98,000 s 250,000 
1.S76,000 s s 3,602,000 171.000 s 1,070,000 

1,254,000 4,.329 000 s 206,000 s 1,158,000 s 
],267,000 66,000 8,579,000 s 475,000 s 2,478,000 s 

Tut•L• 
4,8 13,000 

4,8 13,000 

1,499,000 
6,419,000 

6947 000 
14,865,000 

Page&of l l 
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ut-off-WaiiJ(6"Rir>f11) 

Ri"' d.., l " 

Ri"' d"' 2" 

Ri '"'"d J " 
!Up .. p d 4" 

Ripr.~ d., S" 

IU rn d"' 6" 
IU"' d 7" 
R,pnpd .., ..- r 

ul\.,.rtt; 

5'lll'C'uh~ Su-..:k: 

S);ti' Culv.,r1(0o""lc) 

S"J8'Cuh.:n(T~lc) 

YxK Cuh..,.. Qu:sd ru " 

5'J M' Cul\'0:1'1 Five 

S'lii'Cuh~ Su.) 

6':tl0' C'u i•''"' (So ·) 
6':o;JO'("ul•-.:n (Dout.lc) 

6'xi0'Cuh-.:n (fn c) 

(i'~l<YCul\·c:n ad lc 

6' ~1 0' f'uk·en (Fivc) 

5'd I kadw.U & Tnu•sition Si •lc 

5'x8'1k:ad>o·aU& Tnms itionroouhle 
J'>.Jf' l b<N·~U$:T"'n~;tim> (T >k>) 

S'.dr'lk:ad>o·aU&Tr.msibon(Qu:sdruplc) 

.SJ.If ll....d".-aii& Tno"' 'llon 1-l•·c) 

SX8' llco.dwall&T"'""ition S 1K 

6'xlO' ll=l•..-.ll& Tnm •atio n (Si •c:) 

6'xl0' 11.....t"'·•I1&:Tnon<ltion(l)ouhlc) 

6'KIO' IIea<lwoll&: Trao"ition ri lc 

6'd O' IIo:alht.-oU S. Tno n•ition(QU3d ruplc: 

6J. IO' IIes<J,.·oi1& Traol'!ition Five: 

6J.IO' ll....dwaii&:Tra nlll>on(S11) 

Oc:,.•nandl""""'c:tion i S~ 

:-,~,.,blcBW Ch:mnd 

Ri C h•n,..,lBonom 

!..li nd-""" ,JSo:lha~k 

Lllnd.•ca us ... ·~ k; 
U.old.oc.:opcdl.owFlowCh:mnc:l 

Latld.'lellpcd8ufl<:r7..onc: 

&:.1 Roati 

UrlU · ltt~~ .. 11ou 

l)o5uiiMJuon O IEI-: RdocaLoon 

I.:V O IIERc:loc:auon 

Wakr l.nxR<: Ioc:lobOn 

1r Water !.me: Rc:loc:abon 

16~ Water Lone: Rcloc:abon 

WolcrSc"•'"l.ono:: 

Iori tionRdocalion 

rGuLino::IU:loc:ouon 

4~ Gu !.me R<:IOCIIhon 

Fibc r OpiK:JRdoc:~bon 

Fibcr.2:t!_Lics Spltcc: 
Dru Stnoc,m : 

E:o;i_<bnllfc:noc!U:Ioca bo n 

s.: ... ·crSc"·icc:Uno:: 

Sc,.·crl.ino::Rc:k)l;a~ o n 

Si honl.-ri~;~lionCm"''" • 

l.a lld ,\ ('(lubl!loD 

\mcant lloldfe>r ln'c:$lmall 

R«lldcrtllaiLollil·'a':r''' 

\'KIIIn!.l'ndc\~ 

R""'dc:nhalllomc 

:O.kwahlcBc:d Ch:umcl 

llmnh:nal\honncl 

.llour~~aitrS -,· II'm SIIbtllful 

SR24Altt>malives 

SR-24 Zone- Alterna tive 3 

Muutttalu Sy stem - AltcriiMiin • J 

Ui\1 Q11a11tl 

CY 

SY 

SY 

SY 
SY 

Ff 
Fr 

Ff 

EA 

F.A 

F.A 

F.A 
f.A 
EA 

l)i\1 

AC 

AC 

AC 

AC 

AC 

SY 

t::-.1 

Ff 

Ff 

Ff 

EA 

F.A 
F.A 
Ff 

>.A 

F.A 

l!i\1 

AC 

AC 

AC YEAR 

:.n YF.AR 

59.3115 

4,0 111 

31.1161 

9,466 

11,4115 

NA 

NA 

NA 

U.19S 

NA 

NA 

9S 

NA 

NA 

NA 

NA 

36 

9 

NA 

NA . 
NA 

NA 

Quail II 

NA 

NA 

NA 

NA 

QIIAII11h' 

!,80S 

NA 

NA 

NA 

" ' 
NA 

NA 
;>:A 

:"A 

J.SOO 

' 

Qunlll)' 

:-lA 

J 
NA 

NA 

Qun11 

NA 

Budj.:r e>~ r~• 

s "'' s 297,000 

w NA 

s 100 ' 211,000 

100 ' 123.000 

66,000 

1 00 s 80,000 

IJ .54 NA 

s 16.15 

s "" s 21 67 NA 

)91,000 

s 100 s 1132.000 

UH s 4H.DOO 

1.1145 

s 2.J75 NA 

NA 

s J.•HO NA 

s 1.02() s 97.000 

NA 

2.S40 NA 

s ).2 15 

s <.000 NA 

s 4,735 NA 

tOJ.OOO 3,70M,OOO 

111 .000 999,000 

s 126.000 NA 
s 
s 14 2.000 NA 

s 1011,000 s 02,000 

1111,000 

121.000 NA 

IJ7,000 NA 

s 146,000 NA 

s LH.OOO NA 
(j,S()l,(}(J(J 

1.079.000 

fJ.J 1J ,()(J() 

<. SOO 
I.SOO s s.ooo 
6,100 

1).400 NA 

s 6, 100 NA 

s 6,100 NA 

s .U2 NA 

lhui·~tbH')' c~t 

s " s 21J)OQ 

s '" NA 

s "' s "' NA 

s JOO s 2JJ10Q 

s <0.>00 s 11.000 

NA 

100 :>:A 

s "" s 10 

s 1.500 

s 
s 20 s 70.000 

s 2-1.000 s 192,000 

40,000 

111.000 

l!lll!C""I llll lil:~bl CM< 

s 26.000 

s 49 ..SOO s 144.000 

s 1511.000 :>:A 
s uo.ooo NA 

U 4.(){)f 

lhl(l::f llH) C~! 

s 
9.SOO s 1,283,000 

1.11J,OOfJ 

IO.OJO.OOO 

2.006.000 

11.036.(100 

f>~l]t> 9 of ll 
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Entelkls 

Project: h~t M~ Areill Dnin;~se Master P~n Update 

Project Number:FC02011C017 

EJ.cnation1 

u t-off- Wall~(6" Ri"') 

Ri 111 d.., I" 

Ri"' u.., r 
Ri 111 d.., r 

Ri 1\'1 d.., !I" 

Rim <I ti" 

Ri Ill d,. 1" 

Ri .. d !(" 

.U.t'r .\'uJ)fDIIII 

5'1!r Cul'...-t S1 ·lc 

5'18' Cul'-m Double 

5'11rCul'-m lc} 

5'11rCul,-m_{Q_u:.dru_p! c) 

5'1!fCulY<:Tt(Avc) 

5'l<irCuJ,-m Six 

6'1 10'Culvcrt Sint:lc 

6'x l0'('u l,..,rt(Doubll:) 

6'x l f1Culvm(Tripll:) 

6'• l f1Cutvcn/ u.,J II: 

6'• 1f1Culvo:rt (E ,.., 

6'x l f1Cutvcrt (Six) 

5'xll' llc:ad\r.·all& Tmns.~on (Si • ) 

5'dl' l lc:a<N.·a\1& Tnm~i~on (l)out.lc: 

5'dl' l lcadw• ll & Tmnsi~on (Tf\llc 

5':lll' lk:ld\lo11ll & Till ns•tion(Fil-c:) 

5'1K' IIc:ad"·all.'t Tronoilion \A) 

6'x i O' IIc:ad~~o·all&TTll!tiition :Sinj;lc 
6'x iO" lh:ad"·all TnHl'Uiion l>ooblc 

6'x l0' llcad"·ali&Tnmsilion(Tri lc) 

6'J.IO"I Icad"'·al l &TnoA'iiiiOII ad lc 

6'110'1 1cad"'·•ll&Tnom•lion(J'i..-.: 

l'i'xlO'I Icad"'·all&Tnom•lion Sox 

M'"""t.lcBcdChonntl 

Ri ro Ch:lnno:lBotll.>m 

LanJ.<ea pcd Sclhack 

Land . .;c.opcdSwalc 

Lat••,bca d low Bow C hannd 

UtiUt\" M riCK11 tl <:~ n 

OIStribu tHm O I!E Relocation 

k\' O I IERck>c:allon 

8"Walcr lmc:Rdoalion 

ll"Watc:rlincRdocDbOn 

16"WatcrlmcRclocDIHm 

lm IIOnRclocallon 

2"0u l. incRdocatoon 

"Ou lmc:IU:loc:atoon 

FihcrOpDcsRcloCIIIion 

I) Struckln: 

E•i•tint: F 

Scwcrl.lnc Kclocabon 

NoConfiK:tCiuonnclnol <k'-t'C"II<lUP.) 

Si hon lnj.~;~_!lon Cms.\i • 

V.cantllold f<>T lnwslmcnl 

R.,,;d<:ntiA]I..ob l-5.cn:s 

v..,ntl'ndcvclopcdCom""'"""l 

R".'lldmt ~o~ l l lonr 

IJ'ifU(UffJ"Fi<'ldChunn<'l.fi llbiiJ/al 

1171/iam.\ Fii'IJ Cltannd Torul 

SR24Aiternatives 

CY 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

>T 

>T 
>T 

>T 
>T 

Fr 

"' "' "' 
EA 

F.A 

F.A 
F.A 

EA 
F.A 

EA 
EA 

Ui\1 

AC 

AC 

AC 

AC 

AC 

"" >T 

>T 

>T 

£A 

>T 

>T 

F.A 

>T 

AC 

,,c 
AC 

AC 

l~l 

,\CYEAR 

~n"'o'loAR 

C)uandl)· Ulll t Con t Uudl(ft:.orvC'"' t 

S4.832 s "'" s 214,(}00 

NA s NA 

NA s 7.00 NA 

7.235 7.00 s SI.OOO 

NA 7.00 NA 

46.341 s 7.00 s 324.000 

NA s Ll .S~ NA 

NA s 16 ,25 NA 

NA s .,,. 
NA s 

ns.ooo 

"' s 760 s 17 1.000 

Jl<J s 1.335 s 427.000 

NA s I. !'<IS 

NA s 2.37S NA 
NA s 2,910 

NA s 3.470 NA 

NA s 1.020 NA 

NA s J,l()S NA 

NA s 2.S40 

NA s .l.2 1S NA 

NA s ...... NA 

s 4,7JS NA 

9 s 103 ,000 s 927.000 

' s 111.000 s 444,000 

NA s 1111,000 NA 

r-o'A 133,000 NA 

142,000 

NA 1011.000 NA 

11 11,000 

NA 127.000 

NA s IJ7.000 

NA s 146,000 

NA s ISS,OOO NA 

/,969,fHJ() 

393.000 

Qua ad ll ud~t la rv Ce)l 

•.soo 
i.SOO s 7.000 

6,100 NA 

13,400 NA 
6,100 NA 

9.9 s 6.100 s 61.000 

22 43 1 s 79000 

I .U,fHJfJ 

Quaa d 

1.7lS s 41,000 

NA 

NA s "' NA s )00 

NA s 10.>00 

NA s 
NA s 100 NA 

NA s NA 

NA s 10 NA 

NA s 1.SOO NA 

NA s NA 

1.>011 2<1 s 
24.000 NA 

,. s 
NA s 40,000 

71,000 

Quautl ll udj:fb r ' CO) I 

2 s 2MOO s 44,000 

10 49JOO ~.000 

10 JSII.OOO U17.000 

NA s J.\0,000 NA 

l,f}6i,(H}{} 

Qaaath~· UllitC., t IJ u~rt.l ryC.,t 

:'\'A 1>0 NA , 9..SOO ' UJO.OOO 

I,J.JO.()(JO 

6.610.000 

U24.000 

-.Y.J.J.U()(} 
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Entelkls 

Project: East M esa Alea Drainage Master Pbn Update 
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ut-off.Wa ll ' 6"Ri m) 

Ri ... pd 

Ri Ill rf ... 2" 

13 rf"' 3" 

Ri"' d.., 4" 

Rin rJ.., .S" .. 

.S'xlrCuk 'tTI Si r ·lc 

.S'x8'C'ul\'\:rll:k>uhlc 

.S'l<II'C'u lva1(T'""Ic) 

.S'x8'\uhttt(q...d.uplc) 

S'xfl'C'ul''a't (\'c) 
S'x8'C'ul\utSix) 

6'xiO'C'ulvcrt {Si • ) 

6'xiO'Cuh'O:rt {l)>ublc) 

(i');IO'Cu]\,rt 'riplc 

6'x !O'Cu1w:rt d c) 

6'• 10'('ul '"" (Six) 

S'x8' 11 c:aduoaii & Tnn r;ition (Si •lc) 

S'xb" lh:adwtll & Tromition ri k) 

S'lg llodwtll Tnmition (Fi\•c) 
S'd' l l-.lwaii&Tr.mrtion S1.1. 

6'x10' /ladwal i &Tramrtic>n Si lc 

6'xiO'IIc:ad-.·aiL& T .. mill<ln (Ooublc) 

6'x 10'1 1CIId " ..JL&Tnu .. ibo n {Triplc) 

6'li 10' 11Clld"'all Tramition uadru Lc 

6'li 10' LLC11d"·aii &T .. r"itio n 'ivc) 

6'liiO' I h:adwai i &T .. mition (SiJ<) 

:0.1owblclkdC1~annc:l 

Ri!'lliJI C'Mnnd Bunom 
Lllndscapo:d Sclhack 

Lllndsca d Swak: 

L.ondsc:~ d l..owBowChanncL 

Landscap::dButfcr7..onc 

VdU"· Wd<K>~ do n 

D•-•trihutionOilf.Rdoc.atitm 
kVOIIERdocabnn 

II"""Wak: r Lonc: RI: IoaoOOn 

12~WatcrLincRclocabon 

16~ Water Line Rdoubon 

1m t>onRdoc.llon 

2"GuLonc:RI:Ioc.atoon 

~" Gu Lone Rdoc.atoon 

Fil>c: r~ticsRclocalion 

Fil>c:r lic-•- lice 

l)ro Struc:l.ln: 

Sc\I."CTI.inc:Rdne~~bnn 

So bon lm oonCmn • 

l.andAcqubl do n 

Vacant Uokl for ln>'e~tmcm 

Rc~<k:ntilll.o\s 1 -S.-:n:~ 

Vacantllndc:velopcd{"nmm<:n:lll 

I'Tt"O)' Channtl S11 bttJtDI 

onlt•cno-v20"'. 

Pecm. S ·~um TtJtul 

SR24Aiternatives 

CY 

SY 
SY 

SY 

SY 

SY 

SY 

Ff 
F l 

"' 

f-T 

H 

" 
f.A 

F.A 
EA 

EA 

f.A 

F.A 
f.A 
f.A 

AC 

AC 

AC 

" fT 

fT 

ff 

,. 
f.A 

fT 

AC'"YF.AR 
ML'YF.AR 

;\'ll'ridi •n Norl h C luu111d- A lt<.' n ua tin • J 

44 ,0411 s s 12{1.000 

41.912 s 

NA S 

NA S 

NA S 

NA S 

NA S 

NA 5 
NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA 

NA 5 

NA 

's 
NA S 
NA S 

NA S 

NA S 

NA S 

NA S 
NA S 

NA S 

HIS 

7.00 

7.00 

7.00 

700 

13.5< 

162> 

21.67 

760 

2,375 s 
1.9 10 

),•170 

l.lllS 

"'" 3,115 

4.000 

4,735 

103,000 

111.000 

1111.000 

1.13,000 
14 2,000 

1011,000 

1111,000 

121,000 

131.000 
1 ~6.000 

LSS,OOO 

llau C lu1111e l C0a (l.:lh,.-o n b All. I) 

Quoad 

" s 
NA S 

0.6 s 
0.6 s 
NA S 

NA S 
4.)2<1 s 

Unit Ce!o t 

4,500 s 
I.SOO 
6, 100 

IJ,<400 

6,100 

6. 100 

101.000 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

SO<.OOO 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA ...... 
175,000 

I,JJ!JHJO 

.l4.000 

4,000 

9,000 

SA 

NA 
ISJIOO 

Qu~ntiN Vall CM! ll uci!:t!'lry_CMI 

l.SOO S ISS 23.000 

NA S 

NA S 
NA S 

!'A S 

NA S 

NA S 
NA S 

!'A S 

NA S 

I" 
12S 
17S 

JOO S 

IO.SOO 

100 

100 ,. 
2.SOO 

24,000 

<10,000 

llloHCb:.ollDd CO) l'l (F.l.b" o rtbAI! . I ) 

NA 

NA 

NA 

60000 

NA 

NA 

NA 

NA 

NA 

NA 

...... 
Quanti!}" t:nl t C MI ll udj.:t !Yr)l Co)! 

9 s 26.000 s 22~ .000 

NA S 

NA S 
NA S 

" s 
NA S 

~ll.SOO 

LSK.OOO 

130.000 

ISO s 
9.SOO 

NA 

NA 

NA 

JN ,OO(I 

, ... 
NA 

J1,000 

l l>! )e(.' lullDdC0l'l(f'Jb" 'Dr1 b ,\ L\ . I) 

l ,i6R, OOO 

1,111,000 

NA S 

NA S 

NA S 

NA S 

NA 

NA S 

""s 
NA S 

NA $ 

NA S 
NA $ 

NA $ 

NA S 

NA 

NA S 

's 
NA S 
:-o:A 
NA 
NA $ 

NA 5 

NA $ 

NA 5 
NA S 

1011 s 
NA S 

•• s 
•• s 
NA S 

NA S 

4.)2~ $ 

700 

7.00 

ll j~ 

162S 
11'1.116 

2167 

760 

l.lJS S 

l.II~ S 

1,l7S 

2,910 

),470 

1.020 

L.80S 

2.$40 

l.2 1S 

4,000 

~.7JS 

103,000 

111 .000 s 
11 11.000 

126.000 

IJ3.000 
IU.OOO 
101t,OOO 

ILit.OOO 

117.000 

1l7.000 

J-46,000 

ISS,OOO 

~.soo s 
I.SOO 

6. 100 s 
13.~00 s 
6.100 

6,100 

lSl S 

NA 
))4,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11 9.000 

'11 1,0()(} 

<lll,OOO 

NA 
4.006 

9.000 

NA 

ISJIOO 

C bDwl Co)l'l ,.-lib 7..ou t SK -!~ Alttrllll\1\.,. ,1 

Qu~ u_~_!}'_ Unit CO!>! l l u d '->t~ Co~! 

l,SOO S IS S 23.000 

NA S 

NA 5 
NA S 

200' 
~A S 
NA S 

NA S 

NA S 

:..:AS 
NA S 

NA 

7 s 
N,\ S 

NA S 

NA S 

ou~ull l) 

1011 s 
NA S 

ISS 

"' "' )00 s 
IO.SOO 

100 

120 
10 

2.SOO 

24.000 

4(1,006 

NA 

NA 

NA 

60.00<1 

NA 

NA 

NA 

NA 

NA 

I JlHO 

Uni t C O!> I llud lo(t fllry CoM 

26,000 s 192,000 

~ll.SOO 

IS8,000 

uo.ooo 

NA 

NA 

NA 

I'I!,OH 

ISO S 81.000 
9,SOO 

/J/ ,0~0 

IJJJ,O(}() 

269,000 

1,6/.1,000 

(68.000) 

(16,000) 

NA 

NA 

NA 

N" 
NA 

))~,000 

NA 
(594.000) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

222.000 

NA 

(252.000) 

NA 

S6.006 

(J.JO, (J(}OJ 

LS.OOO 

NA 

NA 

LJ,OOO 

Cnl>t ll liTatiKf 

NA 

NA 

NA 

~A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Co~t lliffr rru rf' 

(12,000) 

NA 

NA 

NA 

{J},(HH/J 

24.000 

u ,ooo 

CoM illfftrt llrf' 

(42.1.000) 

IISOOOl 

(50X,O(J(J) 

Po1Jellof ll 
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Comtruc-llo11 

ut-off-WaUs6"Ri{lmp) 

l. inL'f 

~_!1..,2" 

Ri fll d.., J" 

S'x8'Cul.-n1{Si ) 

S'lt8' Cuhut Double: I 

S'lt8'Cuhut ' le} 

S'xii"Cuhut (QI•druple) 

!l'lt8'Cuh~ {Flve) 

S'x8'Cuh-.:rt Sul 
6'lti0'Cui<"C n Si ·le 

6'xiO'Cuh"C r! (Double) 

6'x iO'Culvert (Triple) 

6'x iO'Cuh "C r! (Q uodruplcl 

6'x l0'('ulvt:rtS•xl 

S'xll' llead"•aii&Tmn•ilion (S • •e) 

5'dl'lleadwall& 'rra..,.ih<>n(l>c..•l>lc: 
.5'x!r lleadv.·aii&.Tran'iilion(rri k) 

S'xll' l lcadwaii& T,.,..;,;.,., adn lel 

j'x!!' Headwall & Traniilion (Hve) 
j';<!{ lh:adVI'IIl& Tnu-..>lll>n(So~) 

6'xJO' I~eadwaii&Trao ... ilion(Si ·lei 

6'ltlO' Jicadwall &:l'ra<-..ition (l)ouhle 

6'x iO' IIcad"''l ll&:Tnmitio n (Tn k) 

6'1<10' 11cadv.••11&TTII"'ib<ln( uad lc:) 

6'xiO'JI<SdwaJJ&Tra•"'•tion 'i\•e) 

6'x iO' IIeadwaii&Trar .. ,uon SU} 

Dc:..i(:nand lnspcclion!S""' 

C' ll:!nnciBouom 

Land""" dSc:lhack 

l .:uod~ S..,·a k: 

l..a1od.'i<:ll dLov.· BowCII:! Iuld 

l..andsca d Buff~'f7.0nc 

Di~lrihulion OI IE Rdoc.linn 

lr:V OIIE Rclocali"" 

K"WalnL11-.:Rdooabon 

12"Walc:rLmc:Rc:lo.x:•bnn 

16- Water Lone Rc:b:atJon 

\\'alc:rScrvoccUro:: 

1m lionRc:looa liun 

2" Gn LincRcl,..,..hoo 

4"0u LLnCRelocatlllll 

Fibcr_QptiuRdoc:nion 

S.:..·erUncR.doc:.uioo 

NoConnocL Chonndnol dcq:i CllNj;h) 

Si hon lrripuon Cn>S~<I • 

\'..,.llllloldfor ln•'l:'ltmml 

Relldcnt~ILotsi-SKI'l:'S 

\acaml' ndc-."Ciq!Cd {'o 

l'tco5ChtJ11ntf .\'llbtMol .... 
Pl'ctJ.' 5)'.\Tt'm Tow/ 

SR24Aiternatlv~ 

SY 

SY 

SY 

SY 

SY 

FT 

>T 

>T 

>T 

FT 
FT 

F.A 
F.A 

EA 

F.A 
F.A 

F.A 

F.A 

AC 

AC 

AC 

AC 

AC 

SY 

>T 

>T 

'"' F.A 

>T 

EA 

t.:M 

A C 

A C 

A C 

AC 

L':' l 

AC'Y'EAR 

Mt.Yl'.AR 

l'a-o.sOuwn d-AJtcrn ll li\'cJ 

Qu~11tltv Ullil CO!> I Uudj.:t blr)' CO)! 

333, 106 s s 1,6(,(;,000 

NA S 

NA S 

NA S 

NA S 

NA 

7.00 NA 

NA 

NA 

162!1 NA 

101.73) s 11196 s J.I!2S,OOO 
:\A NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

NA S 

'"" s 
H O S 
NA S 

NA 

NA 
NA S 

NA S 

NA S 

NA S 

NA S 

2 s 
's 

21.67 

UJS 
I,!U!I 

2.3H 

2,9 10 

3,470 

1,020 

I, I()S 

2,540 

J,l JS 

4,000 s 
4,1JS S 

1113,000 

111.000 

1111.000 

126,000 

IJJ.OOO 
14 2,000 

1011,000 

11 11,000 

127,000 

137,000 

1~6.000 

ISS,OOO 

~~~t C bolnn t l Ce,lll (1-::thwon~ Alt. II 

NA S 
14.2 s 
NA S 

NA S 

199 s 
NA S 

'·""' I.SOO S 
6. 100 

13.400 

6. 100 s 
6, 100 

J,I]J,OOO 

NA 

NA 

NA 

NA 

NA 

640,000 

2,!110,000 

NA 

NA 

NA 

NA 

292.000 

775.000 

J,!/1,000 

1 .4~.000 

II ,/6J,000 

NA 

21.000 

:\A 

122.000 

2UN S 79,000 

NA 

NA S 

200 . 
300 s 
NA S 

200 s 
NA S 

NA S 
NA S 

" 1M$ 

"' 300 

JO,SOO 

,00' 

,,. s 
lO 

2.$00 

!11.000 

NA 

NA 

NA 

''""" 42.000 

30.000 

NA 

24.000 

NA 

NA 

HlOU S ,. s 

Ounll 

"s 

"" s 
NA S 

24.000 s 

40.000 

J60.000 

616,(100 

ll:l> tC'b;.Mt i C'o.b(F'.Jio.wor1~AII . I ) 

H S 

"s 
NA S 
~A S 

NA S 

" s 

26.000 s !Cll4.000 

49JO() 5 I,S$4,000 

ISII,OOO 

IJO,OOO 

9,SOO S 

NA 

NA 

NA 

1.210.000 

1.11J.OOO 

ll:l>t Ch:.o1111r l f'o.b ( tli>VIOM~AII . I) 

15. "13.000 

3.145.000 

-~ IX.XfiX.(J{J{J 

3 10,914 s 

Nr\ $ 

NA $ 

NA S 

197,11117 s 
NA S 

NA S 

NA 

NA S 

NA S 

NA S 

430 s 
100 s 
:-,•,, s 
NA S 

NA S 

NA 

NA 
NA S 

NA S 

NA S 

NA S 
2 s 
• s 
's 

S I,SSS,OOO 

2 41 

'"' 11196 s 
21 67 

1.33$ 

I,II4S 

2.315 
2,9 10 

3,470 

1,020 

l, llOS 

l,S40 

3.2JS s 

'·""" 4.135 
10.\,000 

lii,OOO 

1111.000 

126,000 

IJJ,OOO 
142.000 

1011.000 

127.000 

137.000 

,..,,00 

ISS.OOO S 

NA 

NA 

3.752.000 

NA 

J,7$!,(}f(J 

NA 

!114.000 

1.720,000 

474.000 

NA 
274,000 

su.ooo 
155,000 

I.J$4,000 

10,)8!,000 

Cbaoafl Co)lll "lib i'.oot SR-24 t\ l!trll:l lh~ J 

Qu~ ll lll)' 

NA S 

12.6 j 

NA S 

NA S 

199 s 
NA S 

4,$00 NA 

I.SOO S 19.000 

6, 100 

IJ .400 

6, 100 s 
6, 100 

352 s 

NA 

122.000 

:\A 

79.000 

110.010 

Cllan~~r l Co> b wllb 1.ollr SR-!4 Allrrnadw J 

NA S 

NA $ 

:\A S 

NA S 

200 

300 s 
:'I:A $ 

NA S 
NA S 

$,000 s 

"' 
""s 
NA S 

Qaaad • 

"' 27 s 
NA S 

NA S 

NA S 
, s 

" '" 
"' 

JO,SOO 

,00 s 

2.l00 

20 s 
24.000 s 

40.000 

NA 

60000 
-42,000 

30,000 

24,000 

NA 

100,000 

360.000 

NA 

616,010 

26.000 S 118HXIO 
49,SOO S 1.337.000 

l$11,000 

130,000 

9,$00 s 

NA 

1.2113,000 

I.!IU.OOO 

/.1.711.000 

2.9-14.000 

1~.6flfi,OOO 

(111.000 

NA 

NA 

NA 

NA 

73,000) 

NA 

(1'3,000) 

NA 

NA 

NA 

NA 

NA 

51 4,000 

1,0110,UOO 

2036000 

NA 

NA 

N!\ 

NA 

2H.OOO 
292,000 

620.000 

(.196,00()) 

(1 01,1100) 

(11!,0()(}/ 

Co• t ])Jffef'<'llff 

NA 

2.000) 

NA 

NA 

(2.000) 

c • • t l)lffurllft 

NA 

NA 

NA 

NA 

co.t Olffrrt'll<r 

(211.()00) 

NA 

NA 

(117.000) 

Co>l lliffc..., ll«' 

NA 

1.00 1.000) 

"''""" 
(1.101.000) 
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£n1ellus 

Project: East MI!Sil Are;~ Dui~Yge M;~ster P~n Update 

Project Number. FCD2011C017 

Wl llh1n1li Fi~ld Rl.' ll.' ulkm IJ tuin • A llcni ll li>'l.' J 

LandA"'J.. Rcsidc:nti ml l.os i ·Sacn:~ 

Landscapit• 

Williams f"il'ld Hl'tmtion Ha.\ln S11htmu/ 

unti ~v20% 

Jl71/iunt .\ Fit'ld Rrwtrfitm Bu\in Tmul 

A(' 

AC 

Quntl 

47000 s 

u s 
7.11 s 
7.11 s 

soo • 

49.SOO S 

s.ooo s 

2JSOOO 

3S.OOO 

110.000 

3116,000 

39,000 

$9,000 

7).1.000 

IS I ,OOO 

WJ.'i,OOO 

I' oculi & t: UJi..-u rlb Interim Rl.'l l.'nliu n Bu in • Altcrna tin: 3 

onstruc:lion 

D<:$i•n.,d ln~toon i SO,.ofE.u:a\'atoonCost 

Land A (Vacmntl'nde"" d Commen:~al 

Land~r>iM 

~binten:utce 

l'n'tl.\' & Ellsworth ln urim R f'tl'ntion Ht~.fin S 11 ht111u/ 

onti "'"""'20% 

Pr•co.\ & E//;o,rwmh lmt•rim Rt•rt•mitm Bu.\ill Tmul 

CY 

AC 

A(' 

AC'11'.AR 

Quutl 

190.000 s 

17.2 s 
11.2 s 
11.2 s 

s.oo s 

IS8.000 S 

'"' 

9SO.OOO 
143.000 

1.091.000 

2.7 111.000 

129.000 

J.fJ./0.000 

71!11.000 

.J,71H.OOO 

\Villiu m~ Fldd & E llswu rt h ln l l.' r im J(cfi.' IHio n lho!>in • Altcrn 11 1iw J 

D<:sif-n•ndln.po;:t~<>n IS"•of•:.u:•, .. too n Co•t 

Ctnur,....cti.- ,'O.,bfoul 

Land A (V..:•nt t.:ndc:ve d Commen:~al) J..nd __ . 

~lainteno.nce 

Ui\1 

A(' 

A(' 

AC'YF.AR 

Quutl · 

)411.000 s 

41J s 
4LJ s 
4Ll s 

soo' 

LSIC.OOO S 

1.740.000 

26 1.000 
!,00f.(J(JO 

6.S2S.OOO 

l LO.OOO 

U16.000 

1.767.000 

William.\ Fit'ld & EllHf'(}niJ lnlt'rim Rl'll' lllifHI Bu.1i11 TMul 10,603.000 

\lountain!l)'3'trm 

WilliunuFirldChcwrrl 

\lodiflrutions to 1!/ln•wth Zonr Mt>ridiUII t\'~~rth 

Chunnrl 

\fodifirotioru· to 1!/b,-.,.orrh Zonr Puo! ChUIInrl 

Totals 

William:!i flrld Rnt'ntitm /Ja.\'in 

Prro!J & 1;"/J..iworlh lntnim Rrtrnlion Hmin 

WilliCJmJ' f"irld & J;"Ji.,n"Orth l ntrrim Rr!rnriun Ha.•itr 

Totall· 

SR24AI1ernativM 

4 leraadu 

Co n)lr~lluo l..uldu•plng Utili!)' l{docc• liou La ud Acquh lllon ,\hlnlco• ucc CouUu g..· ucy 

s 8,275,000 s 5,000 s 323,000 144,000 1,283,000 2.006,000 

s 3,011,000 s 147,000 s 11,000 2.()61,000 1.330.000 1.]24,000 

(430,0001 s 
782000 s 

s 10.074,000 s 

15,000 s 
(2,000) s 

165,000 s 394,000 

Cmurr~rloo Utxbuplog Utlllly Kdoutlo o 

270,000 s )9,000 s 
1,093.000 s s 

2 001,000 

3,364,000 39,000 

(32,000) s 
(2170001 s 

1,956,000 s 

24,000 (8S,OOO) S 
(201000 s 

2.637,000 s 3,044,000 s 

l.ouxt Acquh l!lou M •inh•n•occ Coolingt'ncy 

s 386,000 

S Ul8,000 

6 525000 
9,629,000 

59,000 s 151,000 
129,000 s 788,000 

310,000 1,767,000 

498,000 2,706,000 

Tu t•b 

12,036,000 

7,944,000 

(508,000) 

1202 000 
18,270,000 

Tutab 

905,000 
4,728,000 

10601000 

16,236,000 

P;~gel3ofiJ 
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Entellus 

Project: East Mesa Area Drainage Master Plan Update 

Project Number: FCD2011C017 

Ellswo rth Zo ne - Altern ative I 

Meriillan Channel North· Alternative I 

Cunsl rU l'liun liM Quu ntity U11i1 Cu!d Uudgl'htry Cost 

EXCHvation1 CY 44,049 5.00 220,000 

Cut-off-Walls 6" Riprnp) CF 41.922 2.4 1 10 1,000 

Liner 

RiTJillod1n I" SY NA S 7.00 NA 

SY NA S 7.00 NA 

Riprapc/ 3" SY NA S 7.00 NA 

SY NA 7.00 NA 

RiTJillod 5" SY NA 13.54 NA 
RipBpd 6" SY NA S 16.15 NA 

Riprapt/ T' SY NA S 18.% NA 
Rirnnd 8" SY NA S 21.67 NA 

Cuh-cns 
5'lc8'Culv<.'!'I(Stn le) Fr NA 760 NA 

S'lc8' Culv<.'l'l (Double) Fr NA 1,335 NA 

5'lc8' Cuh•cn (Tri lc) NA S 1,845 NA 

5'lc8' Culvcn (Quolh!plc) IT 250 s 2,375 s 594,000 

5'lc8' Cuh·cn (Fiw) FT NA 2,910 NA 

5'lc8'Culvcn (Si.") NA 3,470 NA 
6'lci0'Culvcn (Sin •lc) 1-T NA S 1,0:!0 NA 

6'lcl0' Cu1vcn O:>oublc) F \" NA 1,805 NA 

6'x10' Cuht:n (Triple) F \" NA 2,540 NA 
),215 

6'x l0'Cul\t:l'l(Vivc) NA 4,000 NA 
6'xlO'Culwrt (Si.x) FT NA 4,735 NA 

5'x8' llcadv:aii& Tra.nsit inn (Sin• lc) EA NA 103,000 NA 

5'x8' llcadvoall & Transit ion Druhlc NA 11 1,000 NA 

5'lc8' 11cadv.-aii& Transitioo (Triplc) EA NA S 118,000 NA 
5\.8' l lcadv. all & Transiticct (Quadruple) 1 s 126,000 s 252,000 

5'x8' 11cadv.all& Transiticct (Fhc) NA S 133,000 NA 

5'x8' Hcad\lo·a\1 & Transiticcl (Si.") EA NA S 142,000 NA 

6'xiO' IIcadwaU & Tnmsition(Sin lc) NA S 108,000 NA 

6'xiO' I-IcadwaU & Transition (Double) NA S 118,000 NA 

6'x\0' l lcadwaU & Transition(Trinlc) NA S 1:27,000 NA 

6'xl0' llcadwaU & Trunsition (Qwuhmle) EA NA S 137,000 NA 

6'xl0' l lmUwaU & Tnmsition (Five) EA NA 146,000 NA 

6'x10' 1-lcadwnU & Trnnsition (Six) EA NA 155,000 NA 

R-16.000 

Dcsi J llnd lnspot1ion 15'}o 175,000 

un.ooo 

U~l Quuutity Unit Cu.\1 UudJ,:t'IIU")' Cu~l 

Movable BOO Channel AC 7.7 s 4,500 s 34.000 
RiE!!I!_Channci Bonom AC NA S 1,500 NA 

landscaped Setback AC 0.6 6,100 s 4,000 

LandscapedSwa\: AC 0.6 \3,"<}0 s 9,000 

Landscaped Lo"" Flo\\ Challllcl AC NA 6,100 NA 

Umdscaned Buffer Zone AC NA 6,100 NA 

O&.M Road SY -4,324 3.52 s 15,000 

61,000 

U:\1 Qu11 nlity Unit Cu~ t Uu dJ.:t: l ll l"}' Cus l 

Distributkln OI IE Rcloaltion 1.500 s 15 s 23,000 

69kV OIIE Relocation NA S 185 NA 

S"WatcrLinc RelfiCIIti<:'lt FT NA S 125 NA 

12" Watcr Linc Rclocaticn NA 175 NA 
16~ Wa1er Line Relocation Fr 100 300 s 60,000 
WatcrScrvicc i.Jnc NA S 10,500 NA 

lrril!lltion Relocation IT NA 100 NA 
2~Gas Linc Rcbanion Fl' NA 100 NA 

-!~Gas U~X: Rebcat ion NA S 120 NA 
Fiber Omics Rclxati('ll F \" NA S 10 NA 
Fiht.:rQptiesSplia.: NA S 2.500 NA 

NA NA 
Existing Fence Rclocatiro Fl' NA 20 NA 

Se\\·crServK:cline NA S 24,000 NA 

St.'\\crlioc Rckx:alim Ff NA S NA 
Siphon lrrig_a1Kl11 Cro:.sing NA S 40,000 NA 

R.J.OOO 

U;\1 Quantity l'nil Cust lludJ,:t> lvr y Cusl 

Vaa~m 11old for 1nvt.-stmt:nt A(' 9 s 26,000 s 224,000 

Rt:sidU"Jrilll l..ots 1-5acrcs AC NA S 49,500 NA 
Vae~~nt UndcvdopW Comma-cia! AC NA S 158,000 NA 
Residcnti!ll l lomc AC NA S 130,000 NA 

Utnd At'qui.•i tio n S uhll•tDI zu.ooo 

:'\fvinlt' HJU\ct' U:'\1 Quuntity l'nit Cmt lludg••tary Cu~ • -

MO\'llbleBo..l\hanncl AC YEAR 7.7 ISO S 57,000 

Hanlu1ed Chatu1cl MIIYEAR NA 9,500 NA 

57.000 

Meridian Chan11d North Subtotal /, 768,000 

Conting~m.)'_2~ 354,000 

Meridia11 C/uuwel Nnnfl Tllllll 2, m,ooo 1 

Ellsworth Alternatives Page 1 of 12 
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Entellus 

Project: East Mesa Ar!a Drainagl!! Mastl!!r Plan Update 

Projl!!cl Number: FCD2011C017 

Meridi a n Channel South- Alternati\'e 1 

Constru~:tion UM Quunlily Unit Co~ IJu d~~:llt ry Cost 

Excavation' cv 134,36{) s 5.00 s 672.000 

Cut·oiT-Walls (6" RiJnp) CF 67.444 s 2.41 s 163,000 

Lillf .. 'f 

SY NA S 7.00 NA 

SY 11 ,315 s 7.00 s 79,000 

SY NA 7.00 NA 

Rinrnnd 4" SY NA 7.00 NA 

Rinrnnd1 5" SY 25,909 s 13.54 s 351.000 
RiOfllotl 6~ SY NA S 16.25 NA 

Rinraotl r SY NA S \8.96 NA 

Riprapd -,o 8" SY NA S 21.67 NA 

.OO.OIJO 

Cuh\."rtS 
5'x8'('u]VL"rt(Sin lc) Fr NA S 760 NA 

5'x8'Culv(.'ft(Douhlc) Fr 40 s \,335 s 53,000 

5'x8' Culwrt(Triolc) NA S \ ,845 NA 

5'x8'CulvL"rt( uadru lc) l·T NA 2,375 NA 

5'x8'Cuh(."l'\(J.ivc) NA 2,910 NA 

5'x8'Culvt."l'\(Si."1:) FT NA S 3,470 NA 

6'x\O'Culvt.'ft (Sin •k:) I·T NA S 1,020 NA 

6':d0' Culvcn (l)oublc) 520 s 1,1105 s 939.000 
6'xlO'Culvcn(Tripk:) NA S 2,540 NA 

6'xl0'Culvcn (Quadrunh:) Fr NA S 3,215 NA 

6'xiO'Culvcn {Five) FT NA S 4,000 NA 

6'x \ O'C"ulwn(SU.) FT NA 
S'x8' Headwall & Transition (Sin •lc) EA NA 103,000 NA 

5'x8' l lc.ldwall & Trunsiti11n (Doubh:) EA II 1.000 S II 1,000 

5'x8' l ]ca,ho.all & Trnnsitioo (Trinlc) EA NA 118.000 NA 

5'x8' l lcadwall & Transition (Quadrunk:) EA NA 126.000 NA 

5'x8' Jicadwall & TllUlsition (Fi,c) EA NA S 133,000 NA 

5'x8' 11cadwali &Trnnsition(Si."l:) EA NA S 142,000 NA 

6'x l0' l lcadwaU & Trnnsition (Sin •lc) EA NA S 108,000 NA 

6'x l0' l lcadwaU & Trnnsit ion(l)oublc) EA 3 s 11 !1.000 s 354.000 

6'x l0' l lcadwaU & Transition (Triple) EA NA 127,000 NA 

6'x I 0' l lcadwaU & Transitie>n (Ouathmlc) EA NA 137,000 NA 

6'x l0' l lcadwaD & Tran.~ition (Fio.~) EA NA S 146.000 NA 

6'x l0' l lcadwaU & Tra 11.~ition (Six) EA NA S 155.000 NA 

UJ7.000 

Design and ln.~por.:tion IS~o 408.000 

Crm.\tructiml Subtmul 1,110.000 

Lund'<CtlpinJ,: UM Qu1u1tit}' Unit Cu.~ 

Mo\"ablcllcdCh,:umcl AC 10.6 4,500 48,000 

Ri(np Channel Bonom AC 1.0 1,500 2.000 
Ulndscapcd St.1back AC 6.3 s 6.100 s 38.000 

Ulndscaocd Swalc AC 1.1 s 13,400 s 15.000 

l..andscaped l..o'olo Flo"' Ch.:uu1cl AC NA S 6.100 NA 

Ulndscaped Buffi:r Zone AC NA 6.100 NA 

O&MRoad SY 16411 3.52 s SR,OOO 

161,000 

Utili ty K~ lontkm Qu>~ntity l!ni t C.nt UudJ,:l'luyCo!il 

Distribution OllE RciOCIItie>n 5,000 s 15 s 75,000 

69\.:V OI IE Relocation Fr NA 185 NA 

8" Water Line Relocation Fl' NA 125 NA 

12"WatcrLinc Rclocation Fl" NA S 175 NA 

16"WatcrLincRcloc.1ti(ln Ff 200 s 300 s 60,000 

WatrsSo.:rvkc.:Linc EA NA S 10,500 NA 

lrri• tion Rclocation 5,000 s 100 s 500,000 

2"GasLincKclocution vr NA S 100 NA 

4" Gas Line Relocation NA S 120 NA 

Fiber Qp!ics Rcbcatifll NA 10 NA 

Fiber O~ics Sphcc EA NA 2,500 NA 

DropStruaurc EA NA S NA 
Existing Fence Relocation Fr NA S 20 NA 

Scv.·!7"S(."1\iceLin~: EA NA S 24,000 NA 

f-T NA S NA 

Sinhon lrri2aticlu Cffi\sir • EA NA S 40.000 NA 

615,000 

l':\1 

Vacant Jlold for ln\'C.)fm(.'nt AC 11 .0 s :!6,000 s 286,000 

Rcsidcntial l-«s 1-Sacn:,) AC NA 49,500 NA 

Vacant Undeveloped ('onunrsdal AC 140 158,000 s 2.212,000 

Residentia l I lome AC NA S 130,000 NA 

/,al/dAcqui.•itirm Subtotal 1.J9R.OOO 

;\ l ainh' IIIIIU"t' l ';\1 Qu11 11lity L'nit Co:~t Bu d~.:~ra r~· Co!il. 

Mcmlblc!Jul('hwmcl A(' YEAR 10.6 s 150 s 79,000 

l lanlcncdCtuumcl MINEAR 1.0 s 9,500 s 475,000 

JJ.I.OOO 

IM•rid;u,. Chun"d South Subr,ul 6.978.000 

1,]96,000 

S S,.IU,OOO 

Ellsworth Alternatives Page 2 of 12 
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Entellus 

Project : East Mesa Area Ora in age Master Plan Update 

Project Number : FCD2011C017 

Pecos Channel - Alternalive I 

Construction UM Qmmtity Unit Cust lJudj!dllry Cusl 

E;'l:cavation 1 
CY 333.106 S 5.00 S I ,666,000 

Cut-o fT·Wa li!l( 6~ R.iprap) CF NA S 2.41 NA 

Liner 

R.iprapd I" SY NA S '"' NA 
Riprap t/ .., .. SY NA S 7.00 NA 

R.iprnpd - 3" SY NA 7.00 NA 

SY NA 7.00 NA 

R.iprapd 5" SY NA S 13.54 NA 

R.iprapd • 6" SY NA S 16.15 NA 

Riprapd - r· SY 101,733 s 18 .96 s 3,825,000 

!Onnm d 8" SY NA S 21.67 NA 

RinronSubtmoJ 3,825.000 

Cul\'t!rts 

5'x8'Culvt't1(Sin le) Fr NA S 760 NA 

5'x8'Culvcn(Douhle) FT NA S 1,335 NA 

5'x&' Culvcrt(Trip1e) r r NA 1,845 NA 

5'x8' Culvcrt( Wldru le) FT NA 2,375 NA 

5'x8'Culvcrt(Fh-c) Fr NA S 2,910 NA 

5'x8'Culvt't1(Six) FT NA S 3,470 NA 

6'x 10'Culn:rt(Sin •k:) FT NA S 1.020 NA 

6':<. 10' Cull-en (Douhlc) Fr NA S 1,805 NA 

6'x 10' Cuhl!Tl (Triple) Fr NA S 2,540 NA 

6'x 10' Cul\l!Tl(Quadruplc) Fr NA S 3,215 NA 

6'x10' Cul\l!!l(Fivc) Fr 160 s 4 ,000 s 640,000 

G'x\O'Cuhl!n(Six} rr 530 4 ,735 s :!,5 10,000 

5':<8' 1-lcadwll ll & Transition (Sin •\c) EA NA 103,000 NA 

5'x8' l-lcadwall & Transition (Double) I~ NA 111,000 NA 

5'xR' llcadwllll & Tnu1sition (Triple ) EA NA 118,000 NA 

5'x8' Hcadw;tll & Tnutsilion (QWidruolc) EA NA S 126,000 NA 

5'x8' I lcadwall & Transition (Fkc) EA NA S 133,000 NA 

5'x8' 11cadwaii& T ransition(Si"l: ) EA NA S 142,000 NA 

6'x l0' ll~tdwall & Tra nsition (Sin •lc) EA NA S 108,000 NA 

6'xl0' lle<tdwall & Tnlllsition( Do uh1e) EA NA S 118,000 NA 

6':-ciO' l lcadwaii& Tn~ns ition (Tri le) EA NA S 127,000 NA 

6':-c iO' I Icadwaii&Transiti{ln( Wldru lc) EA NA S 137,000 NA 

6'x I 0' l lcadwall & Tronsiti{lll (Five) EA 2 s 146,000 s 292,000 

6'x l0' llc.adwall & Transition (Si") EA 5 s 155,000 s 775,000 

4.21 7.000 

l)csigna ndiJI.'ltJC(..1ion 15% 1,456,000 

11,164.000 

Lwnd_..ca in~ "'' Movllh1e BOO Channel AC NA S 4,500 NA 

Riprop Chrumcl Bottom AC 2.7 s 1.500 s 4,000 

landscaJ)CdSethack AC NA S 6, 100 NA 

landscaJ)CdSwalc AC NA S 13 ,400 NA 

Umdscapcd Low Flow Ch!UUlcl AC 19.9 s 6, 100 s 122,000 

Landsca ·d Bum.:r Zone AC NA S 6, 100 NA 

O&M Road SY 22,524 s 3.52 s 79,000 

l..o111Lv:api11 f;:S11htMol 105.000 

Utility Rt- lunliun U~t Q uwnlily Unit Co~ Uud~•· t 11ry Cost 

DistrihutiOilOIIE Rcloc.arion Fr NA S 15 NA 

69kV O IIE Relocation Fr NA S IRS NA 

g~ Water Line Rc10Ciltioo Fr NA S 125 NA 

12" Wa1er ljneRcloe~~tion FT NA S 175 NA 

16" WatcrLinc RclOCiltion 200 300 60,000 

WatcrSctv iccl.ine EA 10,500 42,000 

lrri• tioo Rcloc.~~tion Fr 300 s 100 s 30,000 

2"Gas Line Relocation Fr NA S 100 NA 

4''Gos Line Relocation 200 s 120 s 24 ,000 

Fiber Ootics Rclocati{ln Fr NA S 10 NA 

FihcrOPiicsS lice I~ NA S 1,500 NA 

Drop StruCi urc I~ NA NA 

Existint! Fence Relocation 5,000 20 s 100,000 

Sewer Serv ice Line F.A 15 s 24,000 s 360,000 
ScwcrLine Relocalion 
(NoConllit1: Cluumcl not deep ttlough) Fr 250 

Siphon lrripation Crossiu~ EA NA 40,000 NA 

Utility Rell~ratilm Su/Jtoto/ 616.000 

LandAc u isiliun Quomtit~· Unit Co.\1 llud~t' tvr · Cusl 

Vacant lloldfor ln ws1m ent AC 3-1 s 26,000 884.000 

Residential Lots 1·5 ocn:-s AC 3 1 s 49,500 1,554,000 

Vacant UndcwlopcJ Conuncrd11l AC NA S 158,000 NA 

Rcsidcnlia1 Home AC NA S 130,000 NA 

Lo11d Al'qui:oitilm Suhtmaf 2,418.000 

;\f• int'-' ll>lnc" L'~ l Quu nt.ity Unit Co~ Uudgl'lary Cusl-

Movable Bed Channel AC/YEAR NA S 150 NA 

flanlenedOt.anncl MJJYEAR 2.7 s 9,500 s 1,283,000 

,\luintenollre SIIbwiUI / ,183 ,000 

Pt'ros Chu1111d Suhwtul l.'i,i06,000 

J , l-1 1,000 

Pecos Cluuwel Totti/ /8,847,000 

Ellsworth Alternatives Page 3 of 12 
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Entellus 

Project: East Mesa Area Drainage Master Plan Update 

Project Number: FCD2011C017 

Pecos/Meridian Retention Basin · Alterna th •e I 

ltcm UM Qu11 n tity Uni t Cvs1 

CY H?,OOO s 5.00 

AC 24.1 s 158,000 

AC 24.1 s 5,000 
Muintcmmcc ACIYEAR 24.1 s IS<l 

Pt'cos/Meridion Retemion Bustir Subrotu/ 

Contin cncv20% 

Pet.'tJs!Meridian R eten tion Ba.,·in Toral 

Construction La ndsca11ing UliiHy R!'location 
Meridian Cllumll!! Non it $ 1,342,000 s 62,000 $ 83,000 
Meridian Channl!! South $ 3,130,000 161,000 $ 635,000 
Pt•co!>· Chm111d $ 11164000 205 000 $ 616,000 

Totals $ 15,636,000 428,000 $ 1,334,000 

Ellsworth Alternadve I Basin .. Sum 

Constructjon Landsca ]ling Uti lity Rclocacion 
Peros/Merldio11 Rete/Ilion Ba.\·in $ 1,392,000 $ 121,000 $ 

Ellsworth Alternatives 

Hud~chtry Cu~t 

5 1,2 10,000 

182,000 
IJ9'1,000 

5 3,808,000 

5 121 ,000 
5 18 1,000 

5,501,000 

1,100,000 

6,602,000 

Land Acq u.isition Ma inlcnanc!' Cont inge ncy Tota ls 

$ 224,000 57,000 $ 354,000 2,122,000 

$ 2,498,000 554,000 1,396,000 s 8,374,000 

$ 2 438 000 1,283,000 3,141,000 s 18,847,000 

$ 5,160,000 1,894,000 s 4,891,000 s 29,343,000 

Land Actjuisition Maintrnanc!' Conting!' ncy Total 

$ 3,808,000 181.000 $ 1.100.000 6.602.000 

Page4 of12 
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Entellus 

Project: East Mesa Area Ora in age Master Plan Update 

Project Number: FCD2011C017 

Ellsworth Zone - Alternative 2 

Meridia n Cha nnel North· Alternative 2 

CunslrnC!iun UM Qu11 nli ty Unit Cma Uudgctary Cusl 

Excavation1 CY ·H,049 S 5.00 S 220,000 

Cut-off-Wallii ( 6" R!~J) CF 41 ,922 s 2.41 s 10 1,000 

Liner 

Riprap (/., - I" SY NA 7.00 NA 

Riprap(/ ., .. SY NA 7.00 NA 

Riprap(/ 3" SY NA 7.00 NA 

SY NA 7.00 NA 

Riprnp (/ 5" SY NA S 13.54 NA 

Riprnp(/ - 6" SY NA S 16.25 NA 

SY NA l8.'J6 NA 

Rinrno(/ 8" SY NA 2 1.67 NA 

HiprUjiSubtmal 

Culvcr1s 

5'x8'Cuh•l'11 Sin•lc Fr NA 760 NA 

5'x8'Culvcrt Douhlc) Fl" NA 1,335 NA 

5'x8'Culvl'11 Tri lc F l" NA S 1,845 NA 

5'x8'Culvl'11(Qwulru lc F l" 250 2,375 s 594,000 

5',..R'Culvl'11 l'"h-c F l" NA 2,9\0 NA 

5';>;8'Culvcrt Sb: Ff NA S 3,470 NA 

6':< \0'Cui\"Crl Sin •Jc FT NA S l,Q20 NA 

6';>; \ 0' Cuh-cr1 (Douhlc) FT NA S 1,805 NA 

6'x\O'Cuhl.-'TI Trip\c rr NA 2,540 NA 

6XIO' Cuh-cr1 {QWidruplc rr NA 3,215 NA 
6'xl0"Culvcrt Fi••c 4.000 

6'x lO'Cuh"Crt Si.'>: Ff NA 4,735 NA 

5'xll ' HU~dwall & Trnnsilion Sin •lc EA NA S \03,000 NA 

5'x8' Hc.1dwal\ & Trnnsition Douhlc EA NA S l \\,000 NA 

5'x8' J·Jcadwal\ & Transitiro Tri lc) EA NA S 118.000 NA 

5'x8' Jlcadwall & Tr.lll$ition {QUHdroplc) EA 's 126.000 s 252,000 

5'x8' Headwall & Trnnsition Fh·c EA NA 133.000 NA 

5'x8' l lcadwal\ & Tn111sition {Si." EA NA 142,000 NA 

6'x l0' llcadwaU & Tmnsition Sin •lc NA S \08,000 NA 

6'x 10' \l cadw11U & Tr,msition Double NA S \ 18,000 NA 

6'x 10' l lrudwaU & Tnmsition Triple EA NA 127,000 NA 

6':d0' llcadwaU & TmnsiticmjQ_UHdru____n!c) NA 137,000 NA 

6'x l0' llcmlwaU & Tmnsition five EA NA S \46,000 NA 

6'x10' 11!';1dwaU& Trnn.sition Six NA S 155,000 NA 

Culvars Suhwtul /1.16,000 

Design and Inspection 15'!-o 175,000 

[tm.Urut"liunSwhwwJ JJJ1.000 

UM Qu 1ull il )' L'nil Cost Budf,!l' hlr)' Co~l 

Movable Ocd Chanucl AC 7.7 s 4,500 s 34,000 
Riprap Chwmcl BonC"In AC NA S 1,500 NA 

AC 0.6 s 6,100 s 4,000 

l..audsCllpcd Swalc AC 0.6 s 13,400 s 9,000 

UtndscnJX•d Low Flow Cha1U1cl AC NA 6,100 NA 

Utndsc.1 ·d llu!Tcr7..onc AC NA 6,100 NA 

O&M Road SY 4,324 s 3.52 s 15,000 

Lond.~o in Sllbwtol 62.000 

Utilii)• Rclucutiun U!\1 Quuntity Unit Cusl IJudj.!elury Cu~l 

DistributionO IIE Relocation Fl" I ,500 S 15 S 23,000 

6CJkV OJ U~ Relocation Fl" NA S 185 NA 
8"Watcrl..inc Ri!loc.ation FT NA S 125 NA 
12"Water Line Rcloc.ation NA 175 NA 

16" Watcrl..inc Rcloc.ation I'T 200 300 s 60,000 
Walt.%'Servicc lj ne NA 10,500 NA 

lrri ati«t Rclocation FT NA S 100 NA 

2"GasUne RdlClltiou FT NA S 100 NA 

FT NA S 120 NA 
Fibo..-rQptics ~bcatiou FT NA 10 NA 

1-ihcr Optics Splice EA NA 2,500 NA 

DrqJStructure EA NA S NA 
E.xisting Fence 1/.cloc.at ion Fl" NA S 20 NA 

Scwu-Scnicc Linc NA 14,000 NA 

Scwu- Linc Rcl{lal!ion rr NA NA 
Siphon lni •ation Crossing NA S 40,000 NA 

83,000 

U.ndACI(IIisifion Qu1UHily l 'nil Cost Uudj!Ciury Cust 

VaCllm llold ror ln \X."Stmcm AC 8.6 s 26,000 s 2:!4,000 

Rc....identiall..o~s l-5ucn.:s A(" NA S 4'J.500 NA 
Vacant Undcvclo]')OO Couun~Yeia l A(" NA 158,000 NA 
Rcsid1:2ttial llomc AC NA 130,000 NA 

221.000 

:\ t uiuh·nuutc L")l Quuutity L.'nit Cusl IJudgl' lury Cust" 

Movable Bed Chrumcl AC YEAR 7.7 s 150 s 57,000 

llanlcncdOliiiUJCl MIJYEA.R NA S 9,500 NA 

.1/oinrenonct:Subwto/ 57.000 

Mt•n'dian Chamtel North Subtotal 1,7611,000 
Contilt l11CY20'"'o 354,000 

Merillilm CJuumd No nh Total s 2, 122,000 
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Entellus 
Project: East Mesa Area Ora in age Master Pla n Update 

Project Number: FCD2011 C017 

Meridian Chann el Sou th - All ernative 2 

Coustntrt iou UM Quuntity Unit Cust Bud~ctury Cnst 

Excavation1 
CY 134.360 S 5.00 s 672,000 

Cut-off. Walls ( 6~ Riprap) CF 67,444 s 2.41 s 163,000 

Uncr 

SY NA S 7.00 NA 

Riprapt/ ~ .. 2" SY 11 ,3 15 s 7.00 s 79,000 

RiPOIP tl 3" SY NA 7.00 NA 

RiPOip t/ 4" SY NA 7.00 NA 

Riprap t/ - 5" SY 25,909 s 13.54 s 351 ,000 

SY NA S 16.25 NA 

Ri!Xllo t/ T' SY NA S 18.96 NA 

Ri!Xllo tl .. R" SY NA S 2 1.67 NA 

Riprap Subtotal ./30.000 

Culverts 

5'x8' Culw rt (Sin )c) IT NA S 760 NA 

5'x8'Cull•crt(Douhle) IT 40 s 1,335 s 53,000 

5'xR' Culvt'11(Triplc) rr NA 1,845 NA 

5'x8' Culvcrt(QI.IIIdru le) Ff NA 2.375 NA 

5'x8' Cuh•t'11{Fivc) NA 2,9 \0 NA 

S'x R' Culvcrt(Si:~:) Ff NA 3,470 NA 

6'x i0'Culn:rt(S in lc) Ff NA J,Q20 NA 

6'x l0' Culvert (Double) Ff 520 s 1,805 s 939,000 

6'x l0' Cul\'crt (T~_p~) F l" NA S 2,540 NA 

6'x 10' Culvert (0Widruolc) Fr NA S 3,215 NA 

6'x iO' Culw rt(Five) FT NA S 4,000 NA 

6'x i 0'Cukcn(S ~" F f 4.735 NA 

5'x8' l lcadwall & Transi tion (Sin lc) EA NA 103,000 NA 

5'x8' l l!:<td11•:tll & Transi tion (Douhk) EA 111,000 s I I 1,000 

5'x8' l lco.tdwall & Trwtsition (Triple) EA NA 118,000 NA 

5'x8' l lcadwaii& Transition (Quadrupk!) EA NA 126,000 NA 

5'x8' I IC<ld'-''1111 & TnUJsitiun (Hvc) EA NA 13 3,000 NA 

5'x8' llcadw~\1 & Trwtsition (Si.-; ) EA NA 142,000 NA 

6'x i0' 11Uildwall&Trans ition( Sin •lc) NA S 108.000 NA 

6'x l0' IIUildwaU & Tnatt~it ion(Doublc) EA ] s ) 18,000 s 354 ,000 

6'x iO' IIC<ldwa U&Transition(Triolc) EA NA 127,000 NA 

6'x l0' 1 - IC<tdw~U & Tnut~ition(Quadru le) EA NA 137,000 NA 

6'x iO' Ilcadwa U& Tnans ition(Fi \'C) EA NA S 146,000 NA 

6'x i 0' 1 1C<ldw~U&Trans ilion( Si."<) EA NA S !55,000 NA 

Cui1·~Subwtal U 57.000 

Dcsil!ll Bixi lnspcctionl 5% 408,000 

J,JJO.OOO 

Ui\1 Q uun lil)' Uuii Cust 

MO\'ll blc llcdChannel AC 10.6 4,500 s 48,000 

Rimo Ch.:umcl Bottom AC 1.0 1,500 s 2,000 

AC 6.3 s 6,100 s 38,000 

Landscapcd Swalc AC u s 13,400 s 15,000 

Landscaped low Flow Charu1c\ AC NA S 6,100 NA 

Landsamcd DunCr Zone AC NA S 6,100 NA 

O&MRood SY 16,411 s 3.52 s 58,000 

161.000 

Utili i)• Rdocllliuu "" Q uun tity l! nil Cos! HudA~tury• Cusl 

DistributionOJ-n: Relocaticm 5,000 s 15 s 75,000 

69kVOI-IERelcx:ation fT NA S 185 NA 

S" WaH.'rLine Relocalion NA 115 NA 

12" Watc..'r Line Rclocation r-T NA 175 NA 

1 6~ WaK.'rl..ineRclocation Fl' 200 s 300 s 60,000 

Watcr St:rvicc l.inc EA NA S 10,500 NA 

lrri •llt ionRclocation 5,000 100 s 500.000 

YGas line Rclocation Ff 
4 ~ Gas Line Relocation FT NA S 120 NA 

Fibc..'J'Optics Rclocation FT NA S 10 NA 

Fibc..'r0pl icsS lice EA NA S 2,500 NA 

Dn>nS trul1urc EA NA NA 

Existing Fr..'Tlcc Rcloattioo FJ' NA 20 NA 

Scwcr St'J'\"icc l.ine EA NA S 24,000 NA 

Scwcr LincRclocatioo FT NA NA 

Siphon irrigation Crossing EA NA 40,000 NA 

Utili ' Re/rl('atirmSubll,UII 615, 000 

U~f QusUJ iity U1lit Cu~ Uudgd11ry Cos t 

Vacant l loldfur lm'\.'Stmcnt AC 11 .0 26,000 s 286,000 

Rl'Sid~tisllotsl·5acrc..-s AC NA 49,500 NA 

Vacant UndcvclonOO Cmrun~da 1 AC 14.0 s 158,000 s 2,2 12,000 

Residential I lome AC NA S I 30,000 NA 

LDnd Acqu~"tinn Subll•ta/ 1../98.000 

;\ l llillll' lilllll't' I UM I Quanti ty I Unit Cost I Uudgctury Cusl' 

Mov11hlc Bed Channel AC'/ YEAR ! 0.6 S 150 s 79.000 

l la nlened (liaru~cl Ml/YEAR I .0 S 9,500 s 475,000 

.1/ainrenancr:Suhtotal H./,000 
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Entellus 

Project: East Mesa Area Ora In age Master Plan Update 

Project Number: FCD2011C017 

Construction 

Cut-oll'-Wa11sWR.iprn) 

Liner 

Ripraprl <ll I" 

Riornod , • 2" 
R.iprnp tl, - 3" 

R.ip!llpd <(l 4" 

Rinraot/ • 5" 

R.ionmd , - 6" 
R.ipraod , 7" 
Ri(np t/ 8" 

Hi ropSubwtoJ 

Culverts 

5'x8'Cuh·crt Sin• lc 

5'x8'Culn:r1 Double 

5'x8'Cull•cr1("1'ri 1c 

5'x8' Culn:r1 IOuadru lc) 

5'x8'Culvcr1 Five 

5'x8'Cul\'<-'t1 Six 

6'x l0' Cuh'Cr1 Sin •\c 

6'x iO'Culvcr1 Double 

6'x iO' Cul\\.'t1 Tri ple 

6'x iO'Culn.'t1 (Quadruple 

6'xiO'Cuh'C11 IFh•c 

6'x i0'Cuh'C11 Si: .. l 

S'xll' l-lcadwull & Transition Sin •It: 

5'x8'11cadwall & Trnusition ( Doubk 

5'x8' 1-icadwall & Transition Tri lc 
5'x8' l lcadwall & Transition (( uadruolc 

5'x8' I kadwall & Transitioo Five 

5'x8' lleadwall & Transition Si." 

6'x l 0' llcadw11U & Transition Sil'l •le 

6'xlO' IIcadwaU& Tramition Double 

6'x 10' ll t.:adw11U & Transition Triple) 

6'x 1 0' 11cadwaU & Transition (Ouadrunlc) 

6'x10' H'-"tdwaU&Transition 1-"'ivc 

6'x l O' II '-"1dwaU & Transition Si.x 

Cul1•em· Subwto/ 

Design and lnsr<X-1ion 15% 

Lund.~w.piu~ 

Mm~1blc Bed Channel 

Rinran Channel Bottom 

L.andscuped Sct h.~ck 

l...ands01pcd Swa!..: 
l...andscancd !..ow !'low C luuUJcl 

l...andsCllncd Bu ffer Zone 

O&M Road 

U tiLiry R elocatiun 

Distributicxl QIIE Relocation 

69kV OHE Relocation 

8~ Water line Relocation 

12"\Vatcrl.incRclocation 

16" Watcrl.ineRclocaJion 

Wat~Serviccl..ine 

J rriga!ion Rcl~tion 

2" Gas li~ Rcl!cntion 

4"Gaslinc Rebcation 

[;"jbcrOOiics Rchcn1ion 

Fihcr Qpric~ Splice 

Existing Ft."IJCC Relocation 

Scw~St:n•iccLUJe 

Scw.sLincRclocatinn 
(No Cooflict: Chatulcltwt deep UJOugh) 

Siphon lrri • tkm Crossitlf 

l.ilililJ•Rr lf>l'Otinll .\"ubtmol 

Land Acttui..\iliun 

Vacan! l loldfor l!J\"CStml.:nt 

Residential Lots l-5 acrt:·s 

Vacant Undcvcloocd Conuncrcill1 

Rt!sidcntial llomc 

Contingency 10•' 

Land Arqui.Vtion Subtotal 

M11intrnancr 

Mo\'able BOO Channel 

Hanl.slcd Otannd 

.lloiml!IIOnl't:SIIbttuol 

Ellsworth Alternatives 

Pecos Channel - Alternati"e 2 

U.\1 Quantity Unit Cost Budget11r yCost 

CY 349,61 7 S 5.00 s 1,748,000 

CF 

SY 
SY 
SY 
SY 

SY 
SY 
SY 
SY 

Fl' 

F l' 

F l' 

F l' 

F l' 

F l' 

F l' 

Ff 

FT 
EA 

EA 

EA 

E/\ 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

Ui\'1 

AC 

AC 

AC 

AC 

AC 

AC 

SY 

IT 

Fl' 

Fr 
IT 

EA 
Fr 
Fl' 

Fr 
F l" 

EA 

EA 

Fl' 
EA 

F l" 

EA 

UM 

AC 

AC 

AC 

AC 

IJ~t 

AC/YEAR 

MlNEAR 

NA S 

NA S 
NA S 
NA S 
NA S 
NA 

NA 

207,364 s 
NA S 

NA 

NA 

NA 

NA 

NA S 
NA S 

NA S 
NA S 
NA S 
NA 

345 

325 s 
NA S 
NA 

NA 

NA S 
NA S 
NA 

NA 

NA S 
NA S 
NA 

' s 

2.4 1 

7.00 

7.00 

7.00 

7.00 

13.54 

1615 

18 .96 s 
2 1.67 

760 
1,335 

1,845 

2,375 

2,910 

3,470 

1.020 

1,805 

2,540 

3.215 

4,000 s 
4,735 s 

103,000 

111.000 

118,000 

126,000 

133,000 

14:!,000 

108,000 

118,000 

127,000 

137,000 

146,000 s 
155,000 s 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3,932,000 

NA 

3.932.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,380,000 

1,539,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

584,000 

620,000 

4.111,000 

1,470,000 

1/ ,171,000 

Q111111tity Unit Cost Uud):l'llll'y Cost 

NA S 4,500 NA 

2.8 s 1,500 s 4,000 

NA S 6,100 NA 

NA 13,400 NA 

20.3 6,100 s 124,000 

NA S 6,100 NA 

22,976 s 3.52 s 81,000 

109,000 

Q u antity Unil Cost 1\udJ,:l'lllry Cost 

NA S 15 NA 

NA S 185 NA 

NA S 125 NA 

NA S 175 NA 

185 s 300 s 56,000 

I S IO,SOO S 11,000 

NA S 100 NA 

NA 100 NA 

260 1:!0 s 31,000 

NA S 10 NA 

NA S :!,500 NA 

NA NA 

6,100 20 s 124,000 

NA S 24,000 NA 

100 s 
NA S 40,000 NA 

111.000 

Quuntity Unit Cost HudJ!I' Iury Cos t 

26 s 26.000 668.000 

41 s 49,500 2,010,000 

NA 158,000 NA 

NA 1 )0,000 NA 

S1:69,{HX) 

2.957,000 

Quantify L'nil Cost T Uudgrtu ry Cu.,-t-

NA \50 NA 

1.8 IJ,500 s 1,330,000 

I JJO,OOO 
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Entellus 

Project: East Mesa Area Ora In age Master Plan Update 

Project Number: FCD2011C017 

Pecos/Meridian Retention Basi n · Altem ati \'e 1 

h r m 

E.•tawation 

l)c;i •n and Inspection l5°o orE:<ea1'8tion Cost 

Land ~cq,_ Vaumt lhtdl.'\'~~d C'onuni.!I'Cia\ 

LandsCilnin• 

M~intcn.ancc 

Peco.o;/Meridiall Retenti011 Ba1·in SuhtMal 

Cantin t:!lcy20"o 

Puos/MaiJian Retention Btt.l'ill Tmal 

Mnidiun Chumrl' f Nonh 
Mrridian Channl'l South 
Prcos Chunlll'l 
Totub; 

Pecos/M1•ridiun Rl'll'lllitm Bu.\ill 

Ellsworth Alternatives 

UM Quantity 

CY 241,000 s 5.00 s 1,110,000 
181,000 

1.191,000 

AC 1-1.1 s 158,000 s 3,808,000 

AC 2-1.1 s 5,000 s 121,000 
ACIYEAR 1-1.1 s 150 18\,000 

5,501,000 

1,100,000 

s 6,602,000 

E 

Construction Landsca ping Utili ry Re loca ti on La nd Acquis it ion 

s 1,342,000 s 62,000 

s 3,130,000 s 161,000 
s 11,273,000 s 209,000 
s 15,745,000 s 432,000 

Conslruction Landsca pi nl! 

s 1,392,000 s 121,000 

s 83,000 s 224,000 

s 635,000 s 2,498,000 

s 222,000 s 2,957,000 

s 940,000 s 5,679,000 

m 

UtiUI)' Relocation Land Acquisition 

s 3,808,000 

Maintena nce Continge ncy 

s 57,000 s 354,000 

s 554,000 s 1,396,000 

s 1,330,000 s 3 198 000 

s 1,941,000 s 4,948,000 

Maintenan ce ContinJ!ency 

181,000 s 1,100,000 

Tota ls 

s 2,122,000 

s 8,374,000 

s 1918900J 
S 29,685,00J 

TotaJ 

6,602,000 
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Ent~llus 

Project: East Mesa Area Ora in age Master Plan Update 

Project Number: FCD2011C017 

Ellsworth Zone - Alternative 3 

Meridian Channel North- Altcrnati\'e 3 

Cunstructkm 

Excavation1 

Cut·off·Walt~ {6M Riprap) 

Lim:r 

Riprap tl -o I" 

Riprap tl 'of J~ 

Ripnp d ~ 4~ 

Riprap tl -.o 7'' 

RiprapSubJOtal 

Culverts 

5'x8'CulvCl1 Sin lc 

5'x8'Culvcrt Double 

S'xii'Culvcn Tri lc 

5'x8'Culvcrt(Quadru lc 

S'x8'Cul1trt Hvc 

5'x8'Cul\crt Si...: 

6'xiO'Cull'l'l'l Sink 

6'x!O'Cui1'CI1 Douhlc 

6'x I 0' Culvert Tri pk 
6'x I 0' Cull't.'r1 IOuadruolc 
6'xiO'Cuh'l-rl Fn•c 

6'x 10'Cuhtr1 Sbt) 
5':<8' 11cadwall & Truu~itiou (Sin lc) 

5'>;.8' I h:llffi\ all & Transition Double 

5'x8' lle<tdwall & Trdnsilion Triple 

SX~' I Icaffivall& Transition (GuadnJpk: 

5'x8' llcadv.all& Tmnsilion Fhc 

5'x8' 11cadwali&Transition Six 

6'xl0' llcadwaU & Transition Siu Jc 
6':<10' l lcadwaQ & Transil ion l)ouhlc 

6'xl0' Jlcadwall & TmtL~ition Tri lc 

6'x I 0' l lc-.'ldwall & TmrL~ition (C wrdruplc) 

6'x l0' llcadwaU & Transit ion Five 

6'lt l0' llcadwaU & Transition Six 

Dcsil!ll aOO l n~J')C(..1ion 15% 

Cmutrut'tilln Suhwtol 

LandM"14pin~o: 

Mo'"ahlc BW Channel 
RitJnJo Chwmci Oottom 

Landsct~pcd Setback 

Landscaped S\\1dc 

LandSCIIncd Lm" l1o\\ Chtumcl 
Landscaped Buffi:r Zone 

O&MRoad 

l! tility RcltM.'II Iiun 

DistributiClll O IIE Rcloouion 

69kV OIIE Relocation 

12~ Wat(.TLincRcloc.ntion 

16~ WatLTLincRcloc.ntiun 

WatcrSCI'\·iccLinc 

hTi llliOitRclocation 

4~ Gb Li~ Rcku.::ation 

FihcrO ticsRclocati(ln 

FihcrOpticsS \icc 

Dfi:!!!_Strocturc 
Existing J;.'flCCRclocatloo 

Sc.."\\·crSt.'T\'iccl.inc 

SL"\\cr LincRclocation 

Siphon lrri •ntion C'rossilll!, 

UtiliryHtffl('fllilln S uhtutal 

LM.nd Acqui:'iliun 

Vacant lloldfC1" InvcstmClll 

RL'Sidwtialloo; 1·5acrcs 

Vncant Undc\'clll Conuncrdal 

Rc~id<'llilll llnrnc 

;\lainh.>lllllln> 

1\anlwcdOwrutcl 

Ellsworth Alternatives 

lJ:\1 

rv 
CF 

SY 

SY 

SY 

SY 

SY 

SY 

SY 
SY 

Fr 
Fr 

fT 

Fr 

Fr 
FT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 
EA 
EA 

EA 

"" AC 

AC 

AC 

AC 

AC 

AC 

SY 

L'i\ t 

Ff 

Fr 
Fr 
EA 

rr 
Fr 
Ff 

I~ 

EA 

Fr 

Fr 
EA 

L";\1 

AC 

AC 

AC 

AC 

A(' YF.AR 

Ml!YF.AR 

Quuntity Unil Cosr Bu d~c1 11ry Cost 

44,049 5.00 220,000 

41,922 2.41 101,000 

NA 7.00 NA 
NA 7.00 NA 

NA 7.00 NA 

NA 7.00 NA 

NA S 13.54 NA 

NA S 16.25 NA 

NA S 18.% NA 

NA S 11.67 NA 

NA S 760 NA 

NA S 1,335 NA 

NA S 1,845 NA 

250 s 1375 s 59·4.000 
NA S 2.910 NA 

NA 3,470 NA 

NA 1.0:!0 NA 

NA 1,1105 NA 

NA 2,540 NA 

NA 3,215 NA 
NA 4,000 NA 
NA 4,735 NA 

NA 103.000 NA 

NA 111 ,000 NA 

NA S 11~.000 NA 

2 s 126,000 s 252,000 

NA S 133,000 NA 

NA S 142,000 NA 

NA S 108000 NA 

NA S I 18,000 NA 

NA S 127,000 NA 

NA S 137,000 NA 

NA S 146,000 NA 

NA S 155,000 NA 
8J6,0DO 

175,000 

I .UZ.OOO 

Qu~o~ntity U11it Co~ Uud).:t' ll& ry Co~! 

7.7 5 4,500 s 34,000 

NA 5 1,500 NA 

0.6 5 6,100 s 4,000 

0.6 13.400 s 9,000 

NA 6,100 NA 

NA 6,100 NA 
4,324 3.52 s 15.000 

62.000 

1.500 s 15 s 23,000 

NA S 185 NA 
NA S 115 NA 

NA S 175 NA 

200 S JOO S 60,000 
NA S 10,500 NA 

NA 100 NA 

NA 100 NA 

NA S 120 NA 

NA 5 10 NA 

NA S 2,500 NA 

NA NA 

NA 10 NA 

NA S 14,000 NA 

NA S NA 

NA S 40,000 NA 

lfJ,OOO 

Quunli! • IJudJ,:CIIU"\' Cusl 

9 s :!6,000 s 224,000 

NA S 49,500 NA 

NA S 158,000 NA 

NA S 130,000 NA 

2U,OOO 

QnMnlil)' l'nil Cusr Bnd)ll' IMrY Cusl" 

8 s 150 s 57,000 
NA S 9,500 NA 
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Eotellus 

Project: East Mesa Area Ora in age Master Plan Update 

Project Number : FC02011C017 

Meridian Channel Soulh ·Alternative 3 

Cnns tru etiun 

Cut -(l1T-W~Ils(6"Ri~np) 

Liner 
Riprupr/ ~ ]" 

Rimmd ~· 

Riprap t/ 3" 
Riprap t/ 1 4" 

RitnP '''\f) s~ 

Riprap tl 8" 

Riprup Subwwl 

Cuhl!rtS 

5'x8'Cuhert Single) 

5'x8'Cuhrrl Double) 

5'x8'Cuhert Tri lc 

5'x8'Culvert(QualD'uplc 

5'x8'Culvert{l-ivc 

5'x8'CulvlTt{Six 

6'xJO'CuJ,,:rt Single 

6'.'i.IO'Cu i\'CI'I (l)ou blc 

6'x\ O'CuJ,'Crl Tri lc) 

6'x l O'Cul\'c r1 (Qu.adruplc 

6'xl0' Cukcn Five 
6'x10'CuJ,t:rt!Sixl 

S'xl!' l lmdwaii&Transit tO!t Sin 1c 

5'x8' l lcadwa.ll & Transition l)ouhlc 

5'x8' l lcadwall&Transitim Trinlc 

5':<8' ll cadw~IJ & Trw1sitiou (Cu.,druplc 

5':<8' 11cadwall& l'fWlsition Fhc 
5'x8' llcadwnll & Transition Six 

6'x 10' !1cadwaU&Transition Do uble 

6':< 10' llcadwaU & Trans ition Tri lc 

6'x lO' IIcad"aU & Tran ... ition (Quadru lc 

6'x10' llcadwaU & Trans it ion Five 

6'x 10' 11c.1d"aU & Tru 1L~ ition Six 
CNII·~SIIbltJUI I 

CmarrNr tim1.\'11hlliUJI 

Mo\'llhlc BOO('hmmcl 

Riprnp Channel Bottom 

LandscancdScthack 

Landsc:medSwalc 

l...andsc:~pcd I..mo Flow Cha1ulcl 

Landscaped BufTt.T Zone 

O& MRoad 

Uti lii)• Rr lou tiun 

Oistrihutioo. 0 10: Relocation 

69kV0!1ERc\ocation 

8~ Water Line Rc!OC!Ition 

1 2 ~ Watt.T Line Relocation 

16R Watcr UneRclocution 

WatcrSt."n'ice Une 

2~Gasl.ir..: Rcl,C<Jti(ln 

4~Gas ljnc RebcatKm 

Filx:rOnticsS lice 

OropStro<.1urc 

Existing Fence Kclocatinn 

St.""' cr Sen icc Line 

Sewer Line Relocation 

Siphon lrrigationC'rossi~ 

l...a n dt\~:ctu l\itiun 

Vucant llold for lnvc~tmt.111 

Rc~idu1tial Lnts l-5acrcs 

VoC<Jnl Undc\'\:\opcd ConunUl:ial 

Rcsidaltial l lomc 

l.audArqNi.o.ilitm S 11htotal 

Mo\'ah1e BOO Chwmcl 

l lanJcncdC'hlumcl 

Ellsworth Alternat ives 

1.::\t Qua ntity \!nil Cusr Uud)!etary Cost 

CY 134,360 S 5.00 s 672,000 

CF 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

Ff 

Fr 
IT 

Fr 
Fr 
Fr 
FT 

vr 
FT 

FT 
Fr 
EA 
EA 

EA 
EA 

EA 

EA 

EA 

EA 

I~ 

I~ 

lJ]\1 

AC 

AC 

AC 

AC 

AC 

AC 

SY 

D l 

Ff 

Ff 

Fr 

EA 

Ff 

Ff 

FT 

EA 

Ff 

EA 

Ff 

l~l 

AC 

AC 

AC 

AC 

U;\1 

AC YEAR 

67,444 s 

NA S 

11,315 s 
NA 

NA 

25,909 s 
NA 

NA 

NA S 

NA S 

•o s 
NA 

NA 

NA S 
NA S 
NA S 
510 s 
NA 

NA 

NA S 
NA 
NA 

NA 
NA 

NA 
NA S 
NA 

NA S 
NA S 
NA S 
NA S 

2.41 s 

7.00 

7.00 s 
7.00 
7.00 

13.54 s 
16.25 

18 .% 

21.67 

760 

1.335 s 
1,845 
1,375 

1,910 

3,470 

1,020 

1,805 s 
2,540 

3,215 

4,000 

4,715 
103,000 

111 ,000 s 
111!,000 

126,000 

133,000 

141,000 

108,000 

118,000 s 
117,000 

137,000 

146,000 

155,000 

163,000 

NA 

79,000 
NA 

NA 

35 1,000 
NA 

NA 

NA 

130.000 

NA 
53,000 

NA 

NA 

NA 

NA 

939,000 

NA 

NA 

NA 
NA 

111 ,000 

NA 
NA 

NA 
NA 

NA 

354,000 

NA 

NA 

NA 
NA 

1.457,000 

408,000 

] ,1]0,000 

Qmmtily Uni t Cost BndAdltl")' Cus\ 

10.6 s 4,500 s 48.000 

1.0 s 1,500 s 1,000 

6.) 6,100 38,000 

1.1 13 .wo 15,000 

NA S 6, 100 NA 

NA S 6,100 NA 

16,411 s ).51 s 58,000 

161.000 

Q uuntity L'nit COlri t Uudj.!l'l 111'1' Cull! 

5,000 15 s 75,000 

NA \85 NA 

NA S 125 NA 

NA S 175 NA 

200 s 300 s 60,000 

NA S 10,500 NA 

5,000 s 100 s 500,000 

NA S 100 NA 

NA S 120 NA 

NA S 10 NA 

NA S 2,500 NA 

NA NA 

NA 20 NA 

NA S 1-l ,OOO NA 

NA S NA 

NA S 40,000 NA 

635.(}()0 

Qu 11nl i l ~' l!nit Cc>st l)ud~l' tllr)' Cull! 

II S ::!6.000 S 286,000 

NA S 4'J,500 NA 

14 S 15R,OOO S 1,112,000 

NA S I 30,000 NA 

1,498.000 

Quu n tity l ' 11i1 Cost Hutl~d11ry Cust" 

II S ISO S 79,000 

I 0 S 9,500 S 475,000 
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Entellus 
Project: East Mesa Atea Ora in age Master Plan Update 

Project Number: FCD2011C017 

Pe<'os C hannel - Aherruuh·e 3 

Cun!i ln lctiun 

Excava1ion1 

C'ut-off-Wall~(6ri Riprap) 

Liner 

Riprapd 1 I" 
Riprnpd \ 

Ripropt/ 1 3" 
Riprapd \ 4" 

Rioraod S" 

Riprapd , 6" 

Riprnpd\ T' 

RinrQIISubuuoJ 

Cuh-crts 
S'xS'Cuh"\.'11 Sin lc 

5'x8'Cuh"\.-rt n:>ouh1c) 

5'xi!'Cuh\.-rt Triolc 

5'l"8' Cuh"\.'11 (Quadruple 

5'x8'Cui\"'L-rt (Five 

S'l"8'C'uh"'L-rt Six 
6'x !O'Cuh•crt Sin•lc} 

6'l" l0'Cu1\'t.'l1 Double 

6'x!O'Cukert Tri !c) 

6'l"IO'Cu1\'t.-rt(Quadru lc 

6'x!O'Cuh·t.'J1(Fivc 
6'.•dO'Cuh•t.-rt (Si:<) 

5'x8' llcmlwaD & Tra1t~i tion Sin •lc 

5'x8' 11cadwaD & Tnut~ition Double 
5'x8' 1k:adwaU & Tl"liiL~ition Tri lc 

5'x8' 11c:ldwaU & Tran.~ition (Quadru lc 

5'x8' 1·1cad\o.•aU & l ran.~ition Fi\'c 

5'x8' 11calho.·aU& Tntnsition Si.x 

6'x!O'IIcadwaii&Trnnsiti[ln Sin•lc 

6'x 10' I lead" all & Tntnsilion l)oublc 

6'xl0' llcadwall& Tnm si tion Tri lc 

6'.,.10' llc.adwall & Tnmsi1ion f0Widruolc 

6'x l 0' ll c.;~dwall& Tnm sitk111 (Fh•c) 

6'x l0' Jlc:adwall & Tnm siti{ln Six 

Cu/J•ern· Suhwmf 

Cr!ll.\tru rtllm Suhlfl laJ 

Lundlil.·upiu ~ 

MO\'llh1c Bod Channel 

Ripru.pCh.wmclBonom 

l.alll:bc:apcd Setback 

L.andsc:arx:dSwak: 

Landscaped low Flo1.1 Ch.:uu1cl 

Landscaped IJuiTcr Zone 

O&MRoad 

l' t ili ty Rdt>~."ll liun 

DistributiCtll OHE Rci(1Co1 tion 

69kVOIIERclocatinn 

8"WaK'f l...incRclocatirou 

l2"WaK'f l...incRclocat ion 

l 6" Wa1l'f Linc Rd(ICo11ion 

WalcrSt.-niccLinc 

lrri ati011 Rclocatinn 

2"GasUnc Rct~r.;;~tinn 

4"GasLinc Rdlc:atinn 
fibcrOmics Rc](lcHti(ln 

FihcrO!)I.icsS lice 

DropStructun: 
Exhtin F<.'IJCC RclfOC!ltwn 

SL....,crSLT\iccl.inc 

St'VocrLincRcloaltim 

Siphon lrri .atioo("n..,sinS! 

{;tiJilyRdot:atii"'Subtmlll 

Vacant llo\J for ln\'CS\IJK'Ill 

Rcsidcntiu11...ob 1·5ncrcs 
Vacant Umk:wk1pc>J Conuni.Yt"ia1 

Rcsidcntiul l lomc 

Cr>ntingcnL)' IO"o 

l.mrd Arqui.VtiMrSuhtmal 

;\ l u i n iL• nan l~' 

Movable BOO Channel 

llanluu:dCba•mc1 

.\laim.enonrt! SubU•tol 

PN•IJJ Chan11d SubtOfal 

C"mnull..'llf."'l' :w• • 

Pl!l'O,,. Clramwl Total 

Ellsworth Alternatives 

UM 

cv 

CF 

SY 

SY 

sv 
sv 
SY 

SY 

SY 

SY 

FT 

Ff 

FT 

FT 
vr 

Ff 

IT 
Ff 

I~ 

EA 

EA 

EA 

U:'\1 

AC 

AC' 

AC 

AC 

AC 

AC 

SY 

Fr 
Fr 
rr 
Fr 

Fr 
FT 

I·T 

Fr 

EA 
Fr 
F.A 
Fr 

D l 

AC 

AC 
A(' 

AC 

1 "" A(' YEAR 

M11YEAR 

Q u 11 nti ty l 'n it Cu~ Hud~c lll ry Cost 

350.704 S S.OO S 1,754.000 

NA S 

NA S 
NA S 

NA 

NA 

NA 

NA 

207.682 s 
NA S 

NA S 

NA S 

NA S 

NA 

NA 

NA S 
NA S 
NA 

NA 

NA S 
145 s 
760 s 
NA 
NA 
NA 

NA 

NA 

NA 

NA S 

NA S 

NA S 

NA S 

2 s 
7 s 

2.41 

7.00 

7.00 

7.00 

7.00 
13.54 

16.25 

11! .96 s 
21.67 

760 

1.335 

1.845 

2.375 

2.910 
3,470 

1,020 

1,1!05 

2,540 

3,215 

4,000 s 
4,735 s 

103,000 
111,000 
111!,000 

116,000 

133,000 
142,000 

108,000 

1111.000 
127,000 

137,000 

146.000 s 
155.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3,931!,000 
NA 

1.918.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

580,000 

3,599,000 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

292.000 
1,01!5.000 

5J56.000 

1,6117,000 

12.935.000 

Q uuntity l!n it Cu~t IJud J!d ur y Cost 

NA S 4,500 NA 

2.K S 1.500 S 4,000 
NA 6,100 NA 

NA 13,400 NA 

20.3 s 6,100 s 1:!4,000 

NA 6,100 NA 

22,976 3.52 s 1!1.000 

209.000 

Qu11111ily l 'ni t ClJJ; I Uud)o!l' l ll l")' CuSI 

NA S 15 NA 

NA S 11!5 NA 

NA 125 NA 

NA 175 NA 

NA S 300 NA 

NA S 10.500 NA 

6,675 s 100 s 668,000 

NA 100 NA 

NA 120 NA 

NA S 10 NA 

NA 2.500 NA 
NA NA 

4,500 s 20 s '){),000 

's :!4,000 s 96,000 

NA S NA 

NA S ~0.000 NA 

AU.OOO 

Quun lit r L'n il Co~ Bud~I:"IV.I"}' Cost 

61 s 26.000 s 1.591.000 

NA S 4\1,500 NA 
NA 1511.000 NA 

NA 130,000 NA 

5159,000 

1.750,000 

Quan1hy 

NA 150 NA 

9,500 s 1,)30,000 

IJJO.OIJO 

Ji,OiB.OOO 

3.416.000 

20,494,000 
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Ent~ll u s 

Project: East Mesa Area Ora inag~ Master Plan Update 

Project Number: FCD2011C017 
Pecos/Meridian Retent ion Bas in · Alt er native 3 

It em 

Constr~rtion 

Excavation 

Dcsi nand hl.~pcction 15% ofExt.a\'8tion C'osl 

Ctmsrructimt S~thuuul 

Land f\cg~(Vac.lnt Und(,:\C]fi!JCd ComrntZCial) 
Landscapin 

Maintenance 
Pt'cos/~ferldian Retf' lllion Ba.~in Subtotal 

Contin•l.'llt"V2 0"~ 

PeL'tnJMeriJitm Rt!tcmim' Bmin Total 

Mt'ridiuu Chu11nl!l North 
Mt'ridiun Chmmel South 

PI'Ctl.~ Chunnd 

To!al.~ 

Pt•cos!Meridiau Rnt•mion Baxi11 

Ellsworth Alternatives 

UM Qu11n tity Uttit Cust 1J ud~c 1 11ry Cos! 

CY :!4::!,000 s 5.00 s 1,210,000 

182,000 

1,392,00() 

AC 24.1 s 158,000 ) ,808,000 

AC 24.1 s 5,000 121 ,000 

AC/YEAR 24.1 s 150 s 181 ,000 

5,502,000 

\,100,000 

6,602,000 

EllSworth Altemadve 3 Channel • Summa 

Constr uction landsca ,li ng Uti li ty Reloca tion land Acquisitjon Mainte nance Conlingcncy 

s 1,342,000 s 62,000 s 83,000 s 224,000 s 57,000 s 354,000 

s 3,130,000 s 161,000 s 635,000 s 2,498,000 s 554,000 s 1,396,000 

s 12,935,000 s 209,000 s 854,000 s 1,750,000 s 1,330,000 s 3,416,000 

s 17,407,000 s 432,000 s 1,572,000 s 4,472,000 s 1,941,000 s 5,166,000 

Ellsworth Alternadve 3 Basin- Summar 

Constr uction l :Uidscaping Utili ty R(' location land Acq uis ition Mainu•nancc Contingency 
s 1,392,000 s 121,000 s s 3,808,000 5 181,000 s 1,100,000 

Totals 

s 2,122,000 

s 8,374,000 

s 20,494,CXXl 

s 30,990,CXXl 

Total 
6,602,000 
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Entell us 

Project : East Mesa Area Drainage Master Plan Update 

Project Number. FCD2011C017 

Rinenhousc Zone - Alternative I 

Cuu.\, n>C"IIoa 

UI·OIT-\Valls{6"Ri ,ll) 

Liner 

Ri1rap J 

R' WOln d"' 2" 
It" d 3" 
RirJl d'<l 4" 

RllrJp d 5" 

R1r.11 J 6" 

Rltntld 7" 

Ri a d S" 

r11 Sublfll lll 

ulvcrtli 

5'xM' C oh\.TI (Sin•lc) 

5'xS' Cuh\.TI(Duuhle) 

5'll8Tul":rt(Tri \c) 

5'x8 ' Cul\\:rt(Ouadrunlc) 

5':-:S'Cul":n Five) 
5'., 8'C"uh\.TI(Sill) 

'xlO'C'uh'<.'fi(Single) 

':<10'Culvl21 {0tlublc) 

'x 10'C'ui\'(21(Tn lc) 

'x l O'Culv~ uadn lc) 

·~ J O'C'uln.'ft(Five) 

· .,I O'C'uln.'ft(Si~) 

5 '.~8' lh:adwal l ,\;: Tr.lnS>ti n n (~i •)c) 

5'x8'llcadwall &Tr:msitio n(Duuble) 

s ·~s· lh:adw;~U & Tr.msition Tn >lc 

5 '~8' l lcadwall & TrJnsition (Quadn 1c) 

s ·~s· I lcadwall & TrJusinon {Fhl.!) 

5 "~8' llcadwaii&Tr.JuSillon ( Six) 

'x iO' Headwall & Tr.msitioo (Sin •lc) 

'" 10' llc.adwall & TrJilsidon Double) 

·~ 1 0' llcadwaU & Transitiun (Tri 1lc) 

'x i O' lleadw3U & Tr.msition(Quadru 1lc) 

'x i O' IIeadw 3U &Transitiun(Fi\·c) 

';d O' llc.adwall & Tr.111sition(Six) 

Cul>'t'r1$ Sublollll 

])c ~i nand lnsoc..1ionl 5% 

Ri:rn1 Channcl Boltmn 

L:mdsca -..x!Scthack 
Landsca Swalc 

Landsca ..W Ww Flow C' h.anrod 

La!Wisca'U!BufTcr lonc 
Q,\iMRoad 

Ut ili · Rc lou tiou 

Dist ribullt111 O!I E Rdocah tll1 

69kV O I IERdncll~n 

3" Wa~cr Lmc RcltlQUon 

1 2"Wa~~.:r l.i nc Rcloc:ll inn 

16" \\"all.,-Lmc Re1ocmion 

Wa~cr Sc1vicc Lu~ 

Uri • tumRcl(]Qt\nn 

2"Gasl.mcRclrocJUtJll 
4"Gas UncRclocauon 

Filx..,- Ophc.. Rclucal ion 

Filx.,- 0 lCS S>hce 

Drnp Structure 

Sl rlhu nlm1!3Ut111C'lllssil 

V:~c:sn t llulll fm l nH~Dm::lll 

Rcsdcnt1.1I I.Alts 1·5 a~"TCS 

Rcsldcnuall!umc 

:O. IovablcBOO Ch:umcl 

ll:ullcnedChan:n d 

llainlt'nfln rrSubtuta l 

lrl'mlanll Channel Subtotal 

unungcnL"Y20% 

Ganuum Cltunnel Totul 

Rinenhouse Alternat ives 

Ge rmann Channel - AJ ternat ive I 

U:'\1 

CY 

CF 

SY 

SY 
SY 

SY 
SY 

SY 
SY 

SY 

IT 

n 

rr 
n 
I'T ,. 
fT ,. 
FT 

EA 
EA 

EA 

E.'\ 
EA 

EA 

EA 

E.<\ 

J:A 
EA 

EA 

Ui\1 

AC 

AC' 

AC 

AC 
,,r 
AC 

SY 

UM 

n 
IT 

1-T 
E,..\ 

fT 

Er\ 

U~l 

AC' 

AC 

AC 

AC 

\.;':I I 

A(' )1:;AR 

:\ rtrl.F..AR 

541.004 s 5.00 s 2.705.000 

NA S 

NA 
NA 

NA 
15 .89S 

NA 

NA 

IJ 7.775 s 

NA S 
NA 

NA 

NA S 

NA S 

NA 

NA S 

735 s 
440 
NA 

NA S 
NA 

NA 

NA 
NA S 

NA 

NA 

N.<\ 

6 s 
NA S 

NA S 

2.41 

7.00 
7.00 
7.00 
7.00 

13.54 s 
16.25 
18.96 
21.67 

760 
1.335 
1.845 
2.315 
2.910 
3.470 

1.020 
1.805 

2.540 s 
] .215 s 
4.000 
4.735 

103.000 
111.000 
11 8.000 

126.000 
133.000 
142.000 

10!!.000 
11 8.000 

127.000 s 
137.000 s 
]46.000 
155.000 

NA 

NA 

NA 

NA 

NA 
1.028.000 

NA 

2.986.000 
4.0J.I.OOO 

N,o\ 

l\A 

l\A 

NA 

l'\A 

NA 

NA 

l\A 

1.!!67.000 
1.'1 15.000 

NA 
1\:A 

NA 
NA 

NA 
NA 

NA 

NA 

3.048.000 
822.000 

N.<\ 

Nt\ 

7./Sl .OOO 

2.08 1.000 

15.951.000 

NA S 4.500 NA 
4.!1 s 
NA S 
NA S 
NA S 

14.1 s 
23.87!1 s 

1.500 s 
6.100 

13.400 
6.100 
6.1 00 s 
3.52 s 

7.000 

86.000 
!1 4.000 

/ Ji.OOO 

Qu~utlty Unl• ( 0!1 1 Hudj..'l'lll ·c ..... 
NA S 15 NA 
NA S ISS NA 

2.920 s 125 s 365 .000 
NA 175 NA 
NA 300 NA 

NA S 10.500 NA 
5.J80 100 s 538.000 

i"A 100 NA 
4.967 s 120 s 596.000 

NA 10 NA 
l'A 2.500 NA 

5 s 10.633 s 53.000 
2.no s 20 s 5s.ooo 

NA S 24.000 NA 

NA S :O.:A 

4 s 40.000 s 160.000 

1.767.0()0 

Qu~utiry 

26.000 I.D40.000 

49.500 148.000 

13 s 158 .000 s 2.054.000 

NA S IJO.OOO N;-\ 

S334.000 

1.676.0()0 

Q11~util)· L"n it C oo;t ll ud~cta•')" c .,t -

:--< t\ S 150 NA 

4.8 s 9.500 s 2.280.000 

1.1/lO.OQO 

11.851.0/JO 

4.170.000 

1H.f12],f)(J() I 
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Project : East Mesa Area Drainage Master Plan Update 

Project Number. FCD2011C017 

Meridi an Chrunu•l (lo Grrman n)- Alt cm ollive I 

Culk'trucllou 

E~cavatinn1 

ul .. •!T-Walls{6~Rili'Jl) 

R1:r.11d 2" 

RiTTJld.., 3" 

Ri~1d 4" 

Ri~pd 5" 
Ri!li"JPJ 6" 

Rinr.md 7" 

Rllr.lld 8" 
J.im.,.,\'ubttJIDI 

ulvcns 

.S':tS'Cul"-""t{Sm•lc) 

.5':<8'Cuh1.,.l{Doublc) 

5':<8'Cuh\.1"L{Trinlc) 

5'xlfCuh\:JL( uadnnll: ) 

5':t8'Cuht:n(Fivc 
S'x8'Cuh1.Tl(Si:t ) 

6'.,JO'Culn11(Si •lc) 

6':<10'Culv<.11CDoublc) 

6'~10'Cuk~ (Tn lc) 

6'xiO'Culvm uadnmlc) 
6'xiO'CulvCI1 Five 

6'~10'Culv<.T1 (Suo; ) 

5'x8' 11c3dwall&Trans1tilln(Singlc) 

5'x8' llcadwa11 & Tnmsitiun (Double) 
S'x8' llc:ldwa11,1!: Tntnsition(Tri lc) 

S'x8'1 1c3dwa11 & Tmct~ltitm (Q1L.xln~lle 
5'xS' l lcadwaii&Tronsiriun(Fi,..,) 

5'~S' J icadwall&TT3nsition ( Si :d 

6'x l0' !!cadw.uJ & Tr.uiSi!iun(Singlc) 

6'x lO' I!catho.·all ,l!: TT:lllsitiun (IJoublc) 

6'x l0' llcatho.·all & l'T:llt~iuun Tn1lc) 

6'xl0' !!cadwaU & Transihon (Qu.ldru•lc) 

6'x i O' !!callw:~U& Tr.tnsilum (Fivc) 

6'x l0' !!cadw:~U & Tr • .lnsilit~I { Si.~ ) 

l)csi•nandl n.JC<.tiun l5% 

C<m.<1rul'1im<SubltJiill 

RinJChannclBunum 

l.lndS(;aloXISctback 

l.1ndsc:J'oCIJSwalc 

L3ndscaxrll..owFluwC1unncl 
LandS(;aJOOBufli.:fZunc 

&;-.·) Road 

UU1itv Rdu~• li <>ll 

DiMnhuuonOIIF.:Rcluc:nion 

9kV011F.:Rc1ocaiHIII 

S~ W:ucr Lmc Rclno.:aunn 

1r\\':tiCI'"LmcRcloca!Mm 

16~ \\':llcr LmcRc1ncalltJII 

Wa~crSI.'f\'ICCLuc 

ll:ngauonRcluc:ll!on 

r Gas Lmc Rdt!~::lbon 
4~ Ga.~ Lmc Rclroo.::tbtlll 

Fil'ocrO csRclOCJtiun 
Fihl.,.QpcicsS11icc 

Dru Structure 

E:ou~tmg Fence Rc1oc:nnn 

&,.,.·crSCI\'lCCLinc 

Sewer Lmc Rcloca!kln 

Sirilon imgai10n Cmssmg 

V:tcant11uldfi,r lm·cstmult 

RcsdaJtl.l1Lots 1·5ao.:n:s 

Rcsldullul!!umc 

~1o,.ablcl~ fhanncl 

II:u-dcncdrh:lnncl 

\lainlt'mmn'Subfotal 

Meridiun Cltannl!! ( liJ G«munn) .\'uhwwJ 

.1/eridian Chumu•l (to Gt•rnwnn) Total 

Rittenhou:;e Alternatives 

Ul\1 Q ou• ul lt)" UuitC'"'' 

CY 139.806 S 5.00 s 6?9.000 

CF 

SY 
SY 

SY 
SY 

SY 
SY 
SY 

SY 

FT 

,. ,. ,. 
FT 

EA 

EA 

EA 
EA 

EA 

E.A 

EA 
E.A 

EA 

AC 

AC 

Af 

Af 

Af 

S\' 

UM 

FT 
VI 
FT 

EA 

FT 
n 
1~\ 

E.-\ 

FT 
E.-\ ,. 
IC\ 

D l 

Af 

AC 

"' 

~n/\l:AR 

105.656 s 

NA S 

NA 
NA S 
NA 

NA S 
NA S 

340 
NA S 

NA S 

NA S 
NA 

NA 

NA S 

NA 

NA 
Nt\ S 

NA 

4 s 
NA 

NA 

N.<\ 

NA 

Nr\ S 
1\'A S 

NA 

2.41 s 

1.00 

1.00 
1.00 
1.00 

13.54 
16.25 

18.96 
21.67 

160 

1.335 s 
1.845 
2.375 
2.910 
3.470 

1.020 

1.805 
:?.540 
),21.5 

4.000 

4.735 

103.000 
111.000 s 
111;.000 

126.000 

133.000 

14 2.000 
lOfLOOO 

II R.OOO 

127.000 
137.000 
146.000 

155.000 

255.000 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

454.000 

NA 

Nt\ 

NA 

NA 
NA 
NA 

NA 

:>/A 

Nt\ 

NA 
444,000 

N.<\ 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
8911.000 

178.000 

J./]0.000 

18.6 s 4.500 s 84.000 

1.3 
1.3 

8.976 s 

1.500 

6. 100 s 
13.400 s 
6.100 
6. 100 

3.51 s 

NA 

8.000 

18.000 

NA 

NA 

.'1.000 

/.11. 000 

4.9~0 s 15 s 75.000 

110 

7.160 s 

2.J75 

1':.-\ 

1':.-\ 

Nt\ 

ISS 
ms 

"' 300 
10.500 

100 s 
100 

120' 
10 

2.500 

20 
24.000 

40.000 

N,<\ 

14.000 

NA 

716.000 
N,<\ 

1~5.000 

Nt\ 

1. 090.000 

17 s 16.000 s 4~.000 

:-\AS 49.500 :-\,.\ 

4 s 158.000 s 648.000 

Nt\ S IJO.OOO Nt\ 

}. 077.000 

Qu 11 util)· l!ol'IC...,.t ll udgct.ory C'"'. 

18.6 s 150 s !40.000 

;.:,\ S 9.500 NA 

140.000 

4.579,000 

916.000 

.l.-195JJO() 
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EnteUus 
Project: Eilst Mesa Area Drainage Master Plan Update 

Project Number: FCD2011C017 

Quee n Creek C han nrl - AJt<'mativc I 

CumlrtM:1iuu 

U\.()fl:\Va]Js(6~RiJJI"'JO) 

Liner 

Rnr.llld s· 

Hi ru Subt11ta/ 

uln."IU 

s·.~ s·cul\1,:rt { Sir~ ·lc) 

5'x8' C'uht-TI{I)millc) 

5'll8' ('uhcrt (Tnllc) 

5'x8'Cuhcrt (Quadrullc 

'xS'luht!rt Five) 
5'~tS'CuJ\\.TL { Six) 

':dO'Cuh·l'rt(Si~lc) 

'xlfJCukcrt{Dooblc) 

'xiO'Cukcn(Tri!llc) 

'xiO'Culvcrt(Cwdnmlcl 

'xJO' Cutv<.'rt(Six) 

'llS'I-Ic.xlwali&Trnllsition(Singlc) 

5':.:8' Bcadwall & Tmns.ninn (Double) 

·~R'llcatiwall&Trnnsilioo 'n lc) 
·~S'IIcalwall&Transirillll{ u.x!roJ1c) 

·~S'IIcadwall&Trnnsiliun(Fiw) 

'xS'IIcadwall&Transirion(Six) 
'x10'11cadwa.li&Transitiun(Sin 1c) 

'x10' llcadwall & Tr..llbi!iun Duuhlcl 
'xlO' llcadwaU &Transition(Tri lc) 

'xlO' llcadwaU & Tr.msitioo(Quadnl lc) 

'xlO' H~:~dwall & Tr.msitinn {Five) 

'xlO' llcadwall & Tr.msition{Six) 
Cu/,.,.n,-Suhwml 

Design and In X!ction l5¥ .. 

Cu,~1nutiu" Subwtal 

].,.ud.•;upin~ 

:--·lnv:~hlclluiC'h.armcl 

Ril!":ll(ll:lllnclllo.>UOm 

Umdscaxx!Sctlxlck 

Ulndscau!Sw:llc 
LandscaJOOI..m~> FiuwChanncl 

J..::~ndscaxx!ButlCrZunc 

&11·1 Ruad 

a .. .n·ra inxSubwtal 

!)istriblllkmOin:RckH.:atil.lO 

9k\'OI-IERclno:;illion 

8"WatcrLmcRclocaJiun 
12"Walt.:rLincRcln\4ttinn 

16" Wa!LTLmcRdncalinn 

WattTS..'I"VlCcLine 

1m ionRchx:a:wn 

"GasLmcRclocalkm 

Exi.'iltngFcro.:cRc~tion 

S..-wcrSm·iccLine 

SL-wttLincRcklcuinn 
SinhonlrriJ!;ltivnC'mssit• 

/lti /iJ • H~luctUUm Subwtal 

\'ac.:llltl\oldforln\cstmcnt 
RcsKictJllal l..ots l·5alTCS 

Vacant Und .. -.·cluu.IC'onun..:ru.al 
Rcsde$1U.l.lllomc 

unti 'CIK·..-10% 

. amJAryui.lithmSubtt>taf 

:--1nvablcBOOC'h.:lnncl 

Hanlcno::dChanncl 

lta iml'nanrrSubwtal 

IOuel'n CN!l'A: Clwnnt'l Suhwto/ 

Quee11 Crt•el.; Cluumd Tow/ 

Rinenhous.e Alternatives 

ll:\1 Qu•ullty 

CY 21.457 S 5.00 s 107.000 

C"F 

SY 

SY 

SY 

SY 

SY 
SY 

SY 
SY 

FT 

FT 

FT 

FT 
>T 

EA 

E:-\ 
EA 

F..t\ 

F.A 

F. A 

EA 
EA 

"" AC 

AC 

AC 

AC 

AC 

AC 

SY 

U~l 

FT 

!; .. <\ 

FT 

FT 

F..t\ 

EA 

fT 

E .. ·\ 
fT 

u:-1 

AC 

:\C 

"" AC'fYF..t\R 

MVYEAR 

NA S 

NA 

Nr\ 

NA 

N:\ 

16.258 s 
NA S 

NA S 

NA S 

NA 

NA 

NA S 

NA S 

ISO 
NA 
NA 
NA 
NA S 

Nr\ S 

NA S 

NA 
NA 

Nr\ 

Nt\ S 

NA 

NA S 
NA 

N:\ 

2.41 

7.00 
7.00 
7.00 
7.00 

13.54 
16.25 

18.96 s 
21.67 

760 
LBS 
1.845 

2.375 
2.910 
].470 

1.020 
u;os 
2.540 
3.2 15 
4.000 
4.735 

103.000 
111.000 
11 ~.000 

126.000 

133.000 

142.000 
10!! .000 
11 8.000 s 
127.000 
137.000 
146.000 
155.000 

N.'\ 

NA 

NA 

NA 

NA 

NA 

NA 

.108.000 

108.000 

Nr\ 

NA 

NA 

NA 

NA 

NA 

NA 

271.000 

NA 

NA 

NA 

NA 

NA 
N:\ 

NA 

NA 
NA 

Bli.OOO 

~A 

~A 

NA 

507.000 

138.000 

1.060.000 

Qu .. ut it)' Unit C u!>l llud ~clllr)' C o1ot 

NA S 4.500 NA 

0.5 s 1.500 s 1.000 
NA S 6. 100 NA 

NA S 13.400 NA 

Nt\ S 6.100 N.l\ 

1.8 s 6.100 s 11.000 
4.13K s 3.52 s 15.000 

17.000 

Qu11utit · Unit Cmt lludJ . .'"llln· C<oo;l 

N:\ S 15 N.l\ 

Nt\ S 185 NA 

75 s 125 s 9.000 
NA 175 NA 

NA 300 NA 

NA 

220 
NA S 
120 s 
NA 

Nt\ 

1\A S 
NA S 

1\A S 

NA S 

NA S 

l s 
NA S 
IS 

10.500 
100 s 
100 
120 s 

10 
2.500 

24.000 

40.000 

l:nliC<""I 

16.000 
49.500 s 

158.000 

130.000 s 

NA 

22.000 
NA 

14.000 
N:\ 

N:\ 

NA 

N.-\ 

NA 

45.000 

~A 

14H.OOO 

NA 

1]0.000 

S38.000 

41 6.000 

NA S 150 1\A 

0.5 S 9.500 S B l! .OOO 

1JIUJOO 

1.786.000 

357.000 

1.U1.000J 
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Entell us 

Project: East M!!sa Ar@a Ora inagl! Master Pla n Updat! 

Project Number: FC02011C017 

Queen Creek & C rismon Ret<'ntion Basin · Alt ernative I 

l h.'m Ul\1 

ons1n11.1.inn 
Excavation CY 
Dcsigu :md l n~JC<..1 inn 15%ofF..xc.wa tionCoSI 

~nd Acc.{Vacant l lold f<Jr l ri\\!S tn~m) AC 
AC 

Mllintcna rJ.:c AC/YEAR 

hu~en O~d & Cri.vnun Heknlitm Basin 

om.il!£cncy10% 

Queefl Creek & Crismofl Rnemion Bu.,in 

Qu~utl · Uu1t C01>t 

18.000 s 5.00 s 

4.5 s 26.000 s 
4.5 s 5.000 s 
4.5 s \>0 

90.000 
14.000 

104.000 

117.000 

13 .000 
34.000 

178.000 

56.000 

334.000 

Germann & Ellswort11 Rrtention Basin . AJtcrnativr I 

lh.'m IDt 

Ex e<~>'alit ~l CY 
Dcsi•tand lnspo.:tion 15% ofExc;watiun Cost 

~nd Ac .(Vacantllokl for lnwstmcnt) AC 

Main1cnano.: r\ C/YEAR 

GrnnUIIn & t'll.\wtmll Rd e.nlitm Basin Total 

onti lll!atcv10% 

UuttCo>!>l 

118.000 s 5.00 s 

40.0 s 16.000 s 
40.0 s 5.000 s 
40.0 s \>0 s 

lludgd .. ry(,..,t 

1.090.000 
164.000 

/.15./.000 

1.040.000 

200.000 

300.000 

1.794.000 

559.000 

Germann & Ellsworth Retention Bu.,in Tow/ 3.3H.OOO 

ll'f' nnann Oumne.l 

Meridian Channel (to Germann) 
Q11te.n Cred Owmul 

Totals 

Quu 11 Crt!rk & Crisnu111 R~tention R a..Jn 
Ge.n nUIIII & EIJ.\..,.,v nlt Hetention Ba.'4in 

Ritt en hous.e A!tl! rnat ives 

$ 
$ 
$ 
$ 

t ous 

Cun,\trul" tion Lll nd~~upinJ.: I.; tili ly Rdocll tion 

15,952,000 $ 177,000 $ 1,767,000 

2,130,000 $ 142 ,000 $ 1,090,000 

1,060,000 $ 27,000 $ 45,000 
19,142,000 $ 346,000 $ 2,902,000 

te ouse te a ve 

Cunstrne tiun I .Mnd\npin~ l!tili ty n ehJoe lll iun 
104,000 23,000 s 

1,254,000 200,000 s 

.. I)' 

L11ndAetj,uis.itiun 

$ 3,676,000 

$ 1,077,000 

$ 416,000 

$ 5,169,000 

Lan d Acqni . ..itiun 
s 11 7,000 

s 1,040,000 

$ 
$ 
$ 
$ 

M aintc monCl' 
2,280,000 

140.000 

238000 
2,658,000 

:\·l aintcmmcc 

34,000 
300,000 

$ 
$ 
$ 
$ 

Ccmliugcucy 
4,770,000 

916,000 

357000 
6,043,000 

Contingency 
56,000 

559,000 

$ 
$ 
$ 
$ 

Totals 

28,622,000 
5,495,000 

2,143,000 
36,260,000 

Tutu I 
334,000 

3,353,000 
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Entellus 

Project : East Mesa Area Orainae e Master Plan Update 

Project Number. FCD2011C017 

Rittenhouse Zone- Alternative 2 

ut ·ufT·Wa11s(6"RI~J.P) 

LH\I.:T 

RiTlr.lnd J" 

Rip-11pd., J" 

R1 rJpJ 4" 

RmrJpJ 6" 

RiJJrJld 7" 

'x8'Cuh\.Tt(Siogll:) 

5'x8'CuJ,l:S"t(Duublc) 

5'x8' Cu.hl§t(Tnplc) 

5'x8'Cuh\.-rt (Quadmllc) 

5'x8' Cuh\.Tl{Fi\'c) 

'x8'Cul\\.Tt(Si:t) 

'~IO'Cuhm(Singh.:) 

'x iO'Culvcn IJuuhlc 

'xiO'('ulvcn Tri lcl 
'x iO'C'ul\'(:ft ( wdruliC) 

'x iO'Culvcn(Six) 

5'~t8 ' llc<ll.lwall & Transition (Su~lc) 
5'xR' !!c:KIW DLI,I;: Tn•ns•tiu n Dunh!c 

5'xS'Hcadwali&Tr.tnsirion('rriJ1c) 

YxS'Ilcadwall& Trnns1t10 n(Quadn 1lc) 

5'xS' llc~wall ,~ TrJnsitinn (Fhc) 

Yx8'11cadw31l&Trnnsition (Six) 

'xiO' HC<Jdwall & Tr.msitiun Sin 1c 
'x!O' Jlc:~dwuU & Tr.lnsiti(m {l)uuhle) 

'xlO' Jlcadw3U & Tr .... sit i<m (TriJ!c) 

'xlO' J l c:~dwllU & Tmnsition (Quatlru 1lc) 

'xi(Jilcadwall & Tmn.sition (Fi•·c) 

'xi (J ilc:d.va.ll &Tr.11Jsi1ion Six) 

Cul•'<' rt.•· Subw rul 

l:ksignantl lr~ii,ll'lliun 15% 

Cm•~1nu1imo Su bwllll 

Lotnd •;u ph•l! 

~ lnvahlc lkd ['haruJcl 

Ri TJ 1 C' h.anncl Bonum 

Land;;c:mcdl.uwFinwC'h:umcl 

landS~:ax:dBuni:I'Zunc 

Utlllty Kd outlnu 

Di~tributiun OJ IE Rclocniun 

9k\' QHE.RdocJiinn 

~·Wa ll.:!' LillCRclocatHJI\ 

12"\VaJcrl. mcRcluc:IUnn 

16"\Va.tt.TI.mcRdO<:alion 

WallTScrvi.:cLuJc 

Lm·· n>nRcloo.:ahon 

2~GasLmcRclucabon 

ot·c.a.~ Lmc Rcl"cauon 

FitllTOlticsRclocatiCin 

Dm Stnw;tul"Clo 

E~istmg Fence Kcbl:auon 

St:wcrScn·lccLmc 

S111honlmgauonCros;;mg 

L otiod Acq u.b lrlvu 

\ 'acantllultlfilrlnvcsbncnt 

RcsKlcnuJll..ots 1-Sam:s 

Rcslticnua!llomc 

SRI'E~m 

LDtuiArqui.o.•'"'"" SuhwtDI 

~·lu .. ablellcdC'h.aruld 

!l;udcll(.'(]('haruJd 

H!'UII Chumre/ Suhwwl 

IR.ranChmwdTowl 

Rittenho use Alternatives 

Ryan Channrl · All em ati\e 2 

CY 

CF 

S\' 

SY 

SY 
SY 
SY 

SY 

SY 

SY 

IT 
>T 
Ff 

I'T 

I'T 

Ff 

>T 

EA 

1~\ 

EA 
EA 

EA 
EA 

EA 

EA 

EA 

EA 

EA 

t':\ 1 

.-\C 
Ar 
.-\(' 

SY 

U~ l 

1:.:\ 

EA 

H 
E.<\ 

U:\ 1 

AC 
Af' 

AC' 
Ar 
Ar 

LT)I 

AC'fYEAR 

~IVYEAR 

744.3 15 s 
NA S 

NA S 

NA S 

NA S 

1\:A S 
383.668 s 

!\A S 
NA 

NA S 

NA S 
NA 

N.l\ 

N.l\ S 
NA S 

NA S 

200 5 
665 
NA 

NA S 

NA S 

NA 

NA S 

NA S 
NA S 
Nt\ S 
N.-\ S 

55 
9 s 

Nr\ 

N:\ 

Qu otutil)' 

NA S 

4.7 s 

N:\ 

NA S 
7.1 s 

125.311 s 

5.00 s 
2.41 

7.00 

7.00 

7.00 
7.00 

13.54 s 
16.25 
18.96 
21.67 

7(jj 

1.335 
1.845 
2.375 

2.910 
].470 
1.020 

1.805 
2.540 s 
J.:m s 
4.000 

4.735 

103.000 

118.000 

126.000 
133.000 

142.000 
lOR.OOO 
11 8.000 

127.000 s 
137.000 s 
146.000 

155.000 

Uni! C'" ' 

4.500 

1.500 s 
6.100 

13.400 

6. 100 

6. 100 s 
].52 s 

J.7nooo 
1\A 

NA 

5. 195.000 

NA 

NA 

5.195.000 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

508.000 
:?.U8.000 

NA 

NA 

NA 

NA 

NA 

NA 

N~\ 

N~\ 

6]5.000 

1.233.000 
NA 

NA 
4.SJ.I.OOO 

2.015.000 

15.446.000 

llutlgct•n·y C m t 

7.000 

NA 

43,000 

441.000 

491.000 

NA S 15 NA 

1\:A 185 Nt\ 

NA S 
NA S 

JSO 
1'\A 

120 

1'.·\ 

NA S 

6 s 
i\ :\ s 
N.-\ S 

NA S 
NA S 

125 s 
175 
300 

10.500 

100' 
100 

"'' 10 
2.500 

14.500 s 

" 24.000 

40.000 

10.000 

NA 

28.000 

14.000 

NA 

}17.000 

N~\ 

NA 
N,\ 

NA 

JJ9.000 

Q u,.utity Un l! C<JOol llud ~:ctll.n' C'"'' 

NA S 26.000 NA 
25 s 49.500 s 1.236.000 

NA S 158.000 NA 

NA S 130.000 N. \ 

70s 2-1 .750 s 1.739.000 

SIN .OOO 

1.099.000 

NA S 150 NA 

4.7 s 9.500 s 2.233.000 

:UJJ.OOO 

11.408.000 

4.2~ 2.000 

25,MJ0.1Jflfl 
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Ente!!us 
Project: East Mesa Area Drainage Master Plan Update 

Project Number. FCD2011C017 

Qur<'n Cre('k Channel - Alternative 2 

Cuuslr!M'tluu 

RiurJ d 4" 

Ri ~r.~ d s~ 

Rin d 6• 
RirrJJd :oo 7• 

ulvc,:ns 

5'x8'Luhl-Tt (Sin lc) 

5'x8'luh .. "ft{Doublc) 

5'x8'Cul•l!2"t(1'n lc) 

5'x8'Cuhl!5"t(0uadntllc 

5'xS' Cuhl!ft fl\'cl 
';~~8'Cul•t.Tt( Six ) 

':dO'Culvcr1{Si •lc) 

'xlO'Culvcn(Doublc) 

'xlO'C'ulvcn(Tri 1c) 

'xl0'(ulvCI1 UJdn 1lc) 

'xlO'Culvert(Fivc) 

'xlO'Culn.'T1{Six) 

5'x8'11ealwaii& TrJnsirion(Sh 11:) 

5'x8' Headwall & TrJnsJrion(Doublc) 

S'x~' llcadwall & TrJllSitiun(fn lc 
5'All' Hcadw:ill & TmnsJ tion (Quadn Jlc) 

S'x8'11eadwall&Tmnsitiun(Fiw) 

5'x8'lleadwallc~Tr.msirion(Six) 

'xlO'llcadw:ill&Transi1iuu(Sin lc) 

•'xlO'llcadwa.II&Transi1iun l)ouhlc 

'xl O' lle<~dll•a U&Transitiuo(TrillC) 

'x lO' ll~dwaU & TrJilsitirm ( ~adru 11c) 

'xlO' llcadwaU&Tr.IIISitJOil {Fi\"C) 

'xiO'lle<~t!wa.II&Tr.Jilsi1iun(SVo:) 

Cul•'<'rtsSuhr., ral 

Dcsi naud lnsrx:ciun 1 5~. 

Cmt~1ructi<m Suhwtnl 

:.. Juvablcllu.IC"hanncl 

Ri JF.Il Charuk!1 Boumn 

1Alndscaxx1Sc100ck 

Landsca)(([l..ow FlowChanocl 
Landsc:aJWButl'-'Zonc 

&:-.·1 Road 

and.o.·l'GpinxSubtrJtol 

Utll ltvKdoxllllt.u 

])istributJ.mOinORclocni..>n 

9kVOIIERciOI.:llliun 
s·watcrLiocRc1uc;uiun 

12.\V.ucrLincRclne~tion 

16.\\'aJ.L,-LincRdncatio•J 

WatL,-So:.TVICCLuiC 

lm · ionRclocallllll 

1• G.:l.'l Lmc Rckcauon 

~·Gas L1oc Rc1ncauun 
Fibt.,-OlllcsRclocalnm 

Filx.,-OllicsS hcc 

Drop Structure 
ExlsUng FcnccRcbcatiom 

S..:wcrScrvico:l.mc 
S..-wL,-LIIIcRck:lc:I\Jll\ 
Siphonlrriga~ion("mssn~g 

f/tilii · Ht'I<H'IJiilmSubtOial 

L 11ndAo:qW.~hluu 

Vacantlluldfur lnvcstmcm 

Rcsidcntiall.uiS 1-Sam:s 

\'aca111Ur)(JL-.,.clopOOConunc:n.-.aJ 

R(Sl(fmtl.llllumc 

C"omin cnc 10% 

J.amJAr ullin""nSubJIJto.l 

:\lovHhlc Bed ChaMd 

llardcrll:dC'halulcl 

ltainlrnan.-..\"uhtutal 

htl!l!n Cruk Clwnnl'l Suhtutal 

onri cnc 20~~ 

Queen Cret•k Channel TotJJI 

Rittenhouse Alternatives 

UM Qu•mlty l'n itC<>~>t lh..t~<:tlli'}· C....,;t 

CY ~1.457 S 5.00 s 107.000 

rv 

SY 

SY 
SY 

SY 
SY 

SY 
SY 

SY 

fT 
n 
IT 

F l" 

1~r 

IT 

fT 

fT 
fT 
fT 

E..o\ 

EA 

EA 
EA 

EA 

EA 

EA 

Ui\1 

AC 

AC 

AC 

AC 

M " 
SY 

Ui\1 

FT 
FT 

EA 
EA 

FT 

EA 

t::\ 1 

AC 

AC 

AC 

Ar 

IDI 

AC YF...-\R 

1>11/YF..AR 

NA S 

NA S 

NA 

NA 

NA 

NA 

16.25!1 s 
NA S 

NA S 
NA S 

NA 

NA 

NA S 

NA S 

NA 

150 

NA S 
NA S 

NA S 

NA 

NA 

NA S 
NA S 
NA 

NA 

NA 
NA S 

NA 
NA 
NA 
NA S 

2.41 

7.00 
7.00 

7.00 
7.00 

13.54 
16.25 

IR.% S 

21.67 

760 
1.335 
1.845 

2.375 

2.910 
3.470 

1.020 

1.805 s 
2.540 

3.215 
4.000 
4.735 

103.000 

111.000 
11 8.000 
126.000 

133.000 

142.000 

108.000 

11 ~.000 s 
127.000 
137.000 

146.000 
155.000 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
308.000 

NA 

308.000 

NA 
NA 

NA 

NA 
N:\ 

NA 
NA 

27 1.000 

N,'\ 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

2Jil.OOO 
NA 

NA 

I\' A 

NA 

507.000 

138.000 

1.060.000 

Qn•ntlty Uoll Cost lludltthu;· Co~t 

NA S 4.500 1\'A 

0.5 s 1.500 s 1.000 

N.o\ S 
NA 

1.8 s 
4.138 s 

6.100 
13.400 

6.100 

6.100 s 
3.52 s 

NA 

NA 

11.000 
15.000 

17.000 

Qu .. utlt)· UuiiCv:•l llud:.._"'too.n· Ct>!~l 

NA 15 NA 

NA 185 NA 

75 s 125 s 9.000 

NA 175 Nr\ 
~.o\ 300 i\A 
NA S 10.500 Nt\ 

210 s 100 s 22.000 

NA S 100 NA 

120 120 s 14.000 
N.-\ 10 NA 

NA S 2.500 NA 

N.'\ S NA 

N.'\ S 20 Nr\ 

NA 24.000 1\'A 

NA i\A 
:-/A S 40.000 :"-<.-\ 

.JS.OOO 

(Ju .. ulk · UukCo»l llud:.._..,hu · C•"'l 

NA S 26.000 NA 

.'is 49.500 s 248.000 

:-lA S 15~.000 1\,\ 

IS 130.000 S 130.000 

lJoitCmt 

NA S ISQ 

o.s s 9.500 s 

538.000 

.J/6.000 

lludgt:tllryCo»l 

m::.ooo 

118.000 

1.786.000 

357.000 

1. 1 ~3.000 
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Entellus 

Project: East Mesa Area Dra inage Master Plan Update 

Project Number: FCD2011C017 

Mt'ridi an C ha.nn l' l (to Gu mann)- Alt <' m a tivl" 2 

Comlro..-l iou 

ut~n:waJJs(6"Ri~QpJ 

Liner 

Rinrand 

Rmr.md 4" 

Ritll" .. md.., 5" 
Ripr:~pd~ 6" 
Ri1r.11d 7" 

i ru ,\Ubf/Jtfll 

5':<.8'Cuh\.Tt {Sin lc) 

5':<.8'Cuh\.Tl (Doublc) 

S'ltl!'fuh\.Tl(Trillc) 

S'x!;'C'uhu-t ( uadno lc) 

5'x8'C'uhut Fwc) 

5'li8'Cul>t:rt Six 

'" IO'C"ul\'cn(Topll>) 

'x iO'Culvcn Fi-e 

'x lf'!Culvcr1(Si1l 

'x8' IJc;dwal\ & Transirion(Si •lc) 

'"8' llcadwall & Tr,u•sition (Double) 

'xl!' I lcadwall & Tran;.iti1>11 (Tri lc) 
5'x8' lh.:adw:~ll & Trnns•uon (Quadru h.: 

5'x8' 11c:Jdw:ll1 & Tmnsibon (Fiw) 

5',,8'Hcalwall&Transition(Si.,) 

•':dO' llc:~dwaU & Tr.tmition (Sin •lc) 

'x10' 11c.:adw:tll.'l:: Tmnsi tinn (Doublc) 

,'xlO' llcadw:Ul & TrJnsitinn Tri lc 

'xlO' l lcadwaU & Transition( · dm l ie) 

'xlO' J-lcadwaU &: Tr.lllsition ( Fivc) 

·~ 10' l lcadwaU & Tr.u\Sitinn (Sbt) 

1ks' •r~alldl nsl'cctioll15% 

Cu,~tnutim• Subtutal 

L llud'iell piu~ 

:-.·1nvablcBcdrtwmcl 
Ri ,Channel BnthJm 

LalldscaulScthack 
Landscaxx!Swalc 

LandscanOOU.JwF\nwfhanncl 
Land>ca ull3uflcr Zone 

,0:,:1\·1 Rnad 

DisuibutiunOIIERcbo.::nitm 

9kV Olffi Rcluc;uinn 
8~ WHU Ltnc RducJllllll 

12" \\';ucrl.ineRdm,::nit~• 
16"Wa~crLmcRd01:3Utlll 

Lnil!al11lllRCltlCalH111 
2~GasLmcRcl1.;:;uion 

4~ Gas Lire Rcloc:ui:m 

FibcrOJllic.~Rct.>clllion 

Filx,-OpttcsSJbce 

l)m StnJcrun:: 

St:wcrScrviccLmc 

&-wcrLirlcRc.Jcatlln 

Siphonlnigaliunrrussing 

L•u><l k quh111uu 

\'a~;unlluld furln\'cstml5lt 

Rcs!dt11\IJ1Luts 1.5acrcs 

Rcsldcnna.111umc 

:-.JuvablcBOOC'hanncl 

llanlcncdCba1UJd 

·llflin ll'nflnM'Subwlal 

Meridiun Ouwnel (to Gu mun11) Subtotul 

Meridian Channel (to Germann) Total 

Rittenhouse Alternatives 

liM Q 11nllt)' UultCu .. l 

n· 5J.9S3 S 5.00 s 170.000 

CF 

SY 
SY 

SY 
SY 
SY 

SY 
SY 
SY 

Fr 
IT 

Ff 

Fl' 

EA 
E.A 

t:...\ 
EA 

EA 

EA 
EA 

EA 

EA 

"'' EA 

S\ 

UM 

AC 

AC 

AC 

AC 

AC 

SY 

U:\1 

fT 

fT 

EA 

F.A 

EA 

lJM 

AC 

UM 

AC YEAR 

Ml/YE..'\R 

51.:?72 s 

NA S 

NA 
NA S 

NA S 

N . .-.. 

NA 

NA S 

NA S 

NA S 

NA 
NA 

NA S 

NA S 
NA S 

NA S 
NA S 

NA 

NA 

NA S 

NA 
NA 
NA S 

NA 

NA 

NA 
NA 

NA 

NA 

NA S 

NA S 

141 s 

7.00 
7.00 
7.00 
7.00 

13.54 

16.25 
18.96 
11.67 

160 
1.335 
1.845 
2.375 

2.910 

3.470 

1.020 
1.805 
2.540 
3.2 15 

4.000 
4.735 

103.000 
111.000 
II H.OOO 
126.000 

133.000 
142.000 

10~.000 

11 8.000 
127.000 
137.000 
146.000 
155.000 

124.000 

NA 

NA 

NA 

NA 

~A 

NA 

NA 

N,-\ 

NA 
NA 

NA 

N.-\ 

NA 

NA 

NA 
NA 

NA 

N:\ 
N,>\ 

N.<\ 

Nr\ 

NA 

NA 
NA 

NA 

59.000 

451.000 

Qtuult it)• Uult Cn~t lhd~l1Mr)' C<>!'l 

~.:? s 4.500 s 37.000 
NA S 1.500 NA 
0.8 s 6.100 s 5.000 
0.8 s 13.400 s 
NA 6.100 

6.100 

5.678 s 3.52 s 

11.000 
I\ A 

1\:\ 

20.000 

71.000 

NA S 15 l\A 

N.o\ S 185 NA 

~A 125 NA 

~A 175 NA 

NA S 300 NA 
NA S 10.500 NA 

3.700 s 100 s 370.000 
NA S 100 NA 
NA S 120 ~A 

NA S 10 NA 

NA S 2.500 NA 
NA S 
:'IIA S N:\ 

24.000 NA 
NA 

NA 40.000 N:\ 

1i0.000 

Qu• 11 t lf}' Unit C .... t Uud~•·t•or:o· Ct>!'l 

i'/A S 26.000 1\t\ 

ll s 49.500 s 552.000 

1\.A S 130.000 N..\ 

555.000 

607.000 

8 s ~~ s 6:?.000 

~A S 9.500 NA 

61.000 

1.565.000 

31.1.000 

unwoo 
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EnteUus 

Project: East Mesa Area Drainage Master Plan Update 

Project Number: FC02011C017 

Qu C'('O C r('('k & C ris mon RN('ntion Basin - Ait r mativ(' 2 

U/11 Qu• utity 

Exc:w:uion C\' 1!!.000 s 
De~·· and In~ JCCli<m 15% ofExc::wation Cost 

c ....... 1nl<1im< .'iublt1/al 

Land ,.\cq.(Vat:anlllnldfmhwcstmcnt) AC 4.5 s 
AC 4.5 

r\C/YE.t..R 4.5 

hte~tn Cr~tek & Cri.v m111 &untifm Ba•in 

ueen Creek & Crhmwn Retention Ba..'i" 

Uait Cosr 

5.00 s 

16.000 s 
5.000 s 

150 

90.000 
14.000 

/04.000 

117.000 
ll.OOO 
]4.000 

1711. 000 

56.000 

33MOO 

Ryan & ruu cnhOUS(' RN(' nlion Ba sin - A)l (' rnativt' 2 

11'-'111 

nnstrul1ion 

Excavalion 

Dc:SI •n and Ins JoXUnn 15% ofE:u:avauon Cost 

Land t\c . (Vacar!lllnklfnr lni\'SimCnt ) 

Landscomine 

~·lamtcnancc 

Hrun & Hitrenlww;e Heumio11 Ba.<in 

Ryan & Rinenhou'e Retention Ba~in 

Hy t/II CI!annel 

Queen Cred: Cluumel 
Meridian Clmnnrl (ffl G'ermunn) 

Totals 

Queen Creek & Cri.'iiii iJ /1 Httentitm Hwin 
Hyu11 & Hillenlwuse Hete111ilm Hu.oin 

Rittenhouse Alternatives 

s 

~ 

U:\1 Quomtih• UaliCmt llud..,htl'\' (<,.,1 

C\' 221.000 s 5.00 s 1.105.000 
166.000 

1.171.000 

AC JO S 26.000 s 780.000 
AC JO 5.000 s 150.000 

AC/YF..AR JO 150 5 225.000 
1.416.000 

485.000 

2.911.000 

Ritttnbouse Alteraadve 2 Cbamel · Summa · 

Cunstru l'l i<>ll Lund~cuping Uti lity Rclucnlion Ln ndAc<tuisitiun 

15,446,000 491,000 139,000 3,099,000 

1,060,000 27,000 45,000 416,000 

453000 73,000 370,000 607,000 
16,959,000 591,000 554,000 ' 4,122,000 

Sf t ~ · ' mary 

Construction l.ll. ndwapiug Uti li f)· Rcluc111iun l.1md Ac(]nisi tiou 

104,000 s 23,000 117,000 
1,271,000 s 150,000 780,000 

l\'l wiutcnn•u·c 

2,233,000 
238,000 

62,000 
2,533,000 

M~ illf C IUIIll't' 

34,000 
225,000 

Cun lingc nl'y 
4,282,000 

357,000 

313 000 
4,952,000 

Cun tingl'llry 

56,000 
485,000 

' 

Tut,.] s 

25,690,000 

2,143,000 
1 878,000 

29,711,000 

T o hi] 

334,000 
2,911,000 
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Entellus 
Project: East Mesa Area Drainage Master Plan update 
Project Number. FC02011C017 

U1-otT-W:tlisWRip<~p) 

Lmcr 

Rtpr.nJ 1" 

RtrJ".J'Jdoo r 
N,irrJJ!fl<ll 4" 

Ri...-Jptl s· 

Rmr.nd 7" 

i m Subr,.tal 

ulveft.'i 

5'x8'luh1.Tt (Dnublc) 

S'xS'fuhLTl (Tn lc) 

5'x8' Cuhut(FI\'c) 

5'x8'fuht:rt Six) 

'xlO'ful''L'rt(Si •lc) 

'lllO'fulwrt(l).!ublc) 

'xJO'Culn.'!t(Tritlc) 

'xiO'Cu.ln:f'I(Qu.xii\Jillc) 

':o; IO'Culvcrt Fti'C) 

'x iO'Cul•·tTt (Stx) 

'x8'11cadwali&Transibun(Su •lc) 

'xW llcadwall & Trnnsitilln (Dtlublc) 

'x8' flcadwall & Tmnsiuun(Tn 1fc) 

'xS' I lc..clw~ll & Tran$1\inn (QI~odnl)llc 

5'x8'11cadwall&Transitinn (Fi\'e) 

5'xS' Jicadwall&TrJnsiriun (Six) 

'xi O' llcadw~U & Trnl15i!inn(Sm lc) 

'x 10' Headwall & Transiti{)n ( Duutllc) 

'xlO' Headwall & Tmnsitio11 Tri Jlc) 
'xiO' llc:~dwa.U .~ Trunsi!ioii {Q1,1.1dl\l lc) 

'xiO'IlcadwaU.tTr,~rlsition(Fi\'c) 

'xiO'JJcat!waU&Trnnsitinn(Six) 

Cui'"'"~· SubtllltJI 

Dcsi uar.d iiiSI'I(.'Clioul5% 

:>.·lu\'atllcBOO("h.;umcl 

Ri111.JC"h:ll111Cl Bonum 

l..arldsc:1 JOO Sctba~k 
LarldscaWSwaJc 

l...arldi>l.::l W Luw Fluw ('1\:.umcl 

LandscaWBufliJ7.onc 
,JH,·I Road 

l!t ilih• Rd<,.,>l liou 

l)istritlutunOIIERclo.::nimt 

9kV OHE Rel<M:-31ion 
8" \Vau:rLmcRclocatmn 

11" \VatC!'LmcRcltH.::lUon 

16"Watcrl.mcRclucl!lun 

WaKTSi:.'T'o·.:cLmc 

lrrii!3!H111Rclocatllll1 

2"Ga.~LmcRchM:lltion 

4" Ga.~LmcRcluc:~tion 

FibCI'OpticsRclocalion 

FibcrOpticsSllicc 

Dru Stn.:turc 

Exwing Fclll:c Rclocuiun 

Si:."WcrScrviwLmc 

ScwCJLincRcb.;:mnn 

Sllilnnlm•· IUII C' nJSSIIl!; 

Lltilit · H<'it•NJ tiw•SubtliiDI 

Lamd Ac ukltlua 

\ 'acantllu\dfor[n\t:s:tnx:nt 

Rcsldcnual LoiS I·~ aL'TCS 

Rcsidcnualllnrnc 

l,am/Arqui.•in't~n .\'ubtmal 

:.O·IO\':tblcJlW('b;IMC] 

lbrdcncdfll<lMcl 

Gt!nnwm Chunnd SuhttJtal 

Gammill Channel Tmal 

Rittenhouse Alternatives 

Rittenhouse Zone- Alternative 3 

Ccrmam1 Chann el· Alll'rnative 3 

UM QuMII!try U111tCu"'t 

CY 

CF 

SY 

SY 

SY 

SY 
SY 

SY 
SY 

SY 

FT 

IT 

>T 
n 

Fr 
n 

I;J.\ 

EA 
EA 

E. A. 

I:.A 

J;J.\ 

EA 

EA 

EA 

EA 

AC 

AC 

AC 

AC 

AC 
SY 

fT 

fT 

1:.. \ 

fT 

IT 

fT 

fT 

EA 

AC 

AC 

U:'- 1 

AC'/YEAR 

IS~.<W4 S 

N.A. S 

NA S 

NA S 

NA 

8).182 

62.734 

NA S 
NA S 

NA S 
NA S 

NA S 

NA S 
NA S 
NA S 

440 s 
735 

NA 

NA S 

NA S 
N." S 
NA S 

NA 
NA 

NA 
NA S 

6 s 

NA 

NA S 
NA S 
I'M S 

5.00 s 
2.41 

7.00 
7.00 

7.00 
7.00 s 

13.54 

16.25 s 
1!1.96 
21.67 

760 
1.335 
Ui45 

2.375 
2.910 
3.470 
1.010 
l.ll05 

2.540 
).215 

4.000 
4.135 

103.000 
111.000 
11 8.000 

116.000 

133.000 
142.000 
lOR.OOO S 
11&.000 s 
127.000 
1)7.000 
146.000 
155.000 

917.000 

NA 

NA 

NA 

KA 

582.000 

1.019.000 
NA 

NA 
1.601.000 

NA 

NA 

NA 

N:\ 

449.000 
1.327.000 

NA 

NA 

NA 

N.-\ 

NA 
648.000 

2.596.000 

NA 

NA 

Nt\ 

NA 

5.010.000 

!.131.000 

8.6fl9.000 

Qu~tn!lfy UaliCo,;t IJudJ!t!I>II'Y C"" t 

N.-\ S 4JOO ;-..; ,\ 

4.5 s 1.500 s 7.000 
NA S 6.100 NA 

9. ~ s 
21.000 s 

NA S 

NA S 

3.130 s 
NA S 

NA S 

NA S 

5.030 

NA 

630 s 
NA S 

NA S 

2.710 
N.\ S 
NA S 

4 s 

13.400 NA 
6.100 
6.100 s 57.000 
3.52 s 74.000 

138.000 

UultC""t 

" "' 125$ 391.000 

300 
105.000 NA 

100 s ~03.000 

100 NA 

110 s 76.000 

10 NA 

2.500 N:\ 

N.!t 

"s 55.000 

24.000 
NA 

40.000 s )(,0.000 

1.185.000 

27 s 16.000 s 689.000 
5 49.500 22.3.000 
5 158.000 71 1.000 

N.\ S 130.000 NA 

5161.000 

J.i85.000 

NA S ISO NA 
4.5 s 9.500 s 2.138.000 

1.118.000 

IJ.915.000 

2.783.000 

16.6YH.OOO 
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Entellus 

Project: East Mesa Area Drainage Master Plan Update 

Project Number: FCD2011C017 

Quten Creek Chan nr l - Alcr m alivt 3 

Cu~r<troct luu 

ur.off-Walls(6"Rir.~) 

Lmcr 

Rimln1/10 3" 
Ri d 4" 

Riror;~Jld 6" 

Ritr.l!li/ 7" 

ira SubWtill 

ulvcns 

'xS'Cul":rt Sin 1c 
5'x8'C'ul,t."rt(Duublc) 

'x~'Cullt..,.t(Tri 1lc) 

5'x8'Cuh.st(Quadruplc) 

S'xS'C'uh..,.-r{Fwc) 
5'x8'C'uh..,.-t Srx 

'xiO'C'ulvl., {Sull!lc) 

'x iO'Culvl."rt(l)nuble) 

'xiO'Cul\•(."ft{TnJ!C) 

'x iO'Cuh'CJt( tLJdruple) 

·~IO'Culn:n(Fivc 

'xiO'Cuil"l."ft (Six) 

'x8'J !cadwaii,I',:TrJnsirion{Si •lc) 

'll8' Ucadwall .~ TrJnsirion(Doublc) 

5'x8'1!cOO"·alll'I:Tr;utsition(Tri lc ) 

5"ll8'11cadwali&Transitimr ll:ld ric 

5'x8'11cadwall&TrJnsition(Fiw) 

5'll8'11cadwall&TrJnsilion(Six) 
"xiO' llc:tdw:rU & TrJnsitinn {Sin lc) 

'xiO'IIcadw:ill& Tr-.msitinn(Doublc) 

,·~ 1 0' llcadwa.ll & Transitinn Tri Jic) 

';o; IO' IIcadw:ill,I',:Tr-.msit ion( (uadnt lc 

'x iO' l·kadwJU & Tr.msitinn(Fivc) 

';o;IO' llcadwilll & Tr.u1sirion(Six ) 

Design and ln~lC\.1\UniS% 

Com1rurtlot~Suhw/Jt f 

~·lov:rblcBuJ C"h:!r~id 

Ri lF.lP Chanocl Bonnm 

l..andscalol'dSctbad: 
Landsc:r Swalc 

Landscalllll.ow FluwChannel 

Landscaro:l Bu!To..TZooc 

&MRoad 

Utility R ... loutluD 

DistribrnM-JnOIIE Rck!Gltio n 

9kVOIIERcloc:uion 

S" \Vata:!" Line Rckurinn 
12"Wak."rl.illCRclocminn 

16"\Va!I.TLmcRcloc:!lron 

W:r~o::rSl:fl·lel!LillC 

WiJ:ationRclot=~tinn 

2"GasLmcRclocaoon 
4"GasLmcRclocabon 

~-ibo:.TO 111CSRchlC3\u>n 

Fibo:.TOnhcsSnbcc 

Dm Snucture 

£~isting Fence Rcln<.:3tiun 

Sl.:wcrS(.wiQ:Lmc 

51..-w~TLincRck~tiun 

Sirhonlni• ion C'nlSSilll! 

\ 'acmlllto)d ror[ni"I:S1J11L111 

RCSid~tWI..otsl-5acrcs 

Vacalll Undc.,.cJo Xl1 Cummcrdal 

Rcsl(]cntialllome 

onting~c 10% 

.4nd t l rquisitimtSuhfllfol 

:-..lovablclkd("hanncl 

lfunlc:ncdC"h:lruid 

\foilllt'lltiNtY' Suh l fllflf 

h~een fruA: Clwnntl.\"uhttllul 

ontilll!~cv2CW. 

Queen Creek Channel Tow/ 

Rittenhouse Alternat ives 

Ut-.1 Qu•m tily 

C'Y 2B.986 S S.OO S 1..l70.000 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

FJ" 

FJ" 
Fr 

>T ,,. 

EA 

EA 

EA 
EA 

EA 

EA 

F.A 
EA 

EA 

U~ l 

AC 

AC 

AC 
AC 

AC 

AC 

SY 

UM 

vr 
EA 

>T 

FT 
1:..-\ 

l:.t\ 

n 
F.:\ 

fT 

:\C 

A(" 

AC 

AC 

U~l 

ACJYF_o\R. 

NA S 

Nr\ S 
Nr\ S 
NA S 

NA S 
NA S 

NA 
NA 

97.04S S 

NA 

N.i\ 

NA 

N.'-'1 

NA S 

N:\ S 
NA S 

NA S 

NA 

"' NA S 

NA 
N.o\ S 

NA S 
NA S 

NA 

NA 

NA 
N.i\ 

NA S 

'' N.-\ 

NA 

2.41 

7.00 
7.00 

7.00 
7.00 

13.S4 

16.25 

18.96 

21.67 

760 
1.33S 

1.845 

2.]75 

2.910 

3.470 
1.020 

1.805 

2.540 
3.215 s 
4.000 
4.135 

103.000 

111.000 
11 8.000 
126.000 

133.000 

141.000 
108.000 
118.000 

127.000 
137.000 s 
146.000 

155.000 

NA 

NA 
NA 

NA 

NA 

NA 

Nt\ 

NA 

2.103.000 

1.101.000 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

N."-
1.431.000 

NA 

NA 

NA 

NA 
NA 
NA 

N.'\ 
NA 

NA 

NA 

685.000 
NA 
NA 

1.116.0/JO 

838.000 

6.417.0()(} 

NA S 4.500 NA 

2.0 s uoo s 3.000 

N.-\ S 6.100 NA 
Nr\ S 

N.·\ 

10.8 

16.333 s 

13.4()0 

6.100 
6.100 s 
3.52 s 

NA 

Nt\ 

66.000 
57.000 

116.{)()0 

NA S 15 N.'\ 

NA 185 Nr\ 

100 125 s 13.000 
NA S l7S NA 
NA 300 NA 

N.•\ 10.500 NA 

260 s 100 s 26.000 
NA S 100 N,\ 

100 s 120 s 12.000 

NA S 10 NA 

Nt\ S 2.500 NA 
4 s 10.633 s 43.000 

NA 20 :-It\ 

NA 24.000 NA 

NA S K:\ 

NA S 40.000 NA 

94.000 

NA S 26.000 NA 

24 s 49.500 s 1.1 8!1.000 

s ' 158.000 

'' 1.30.000 

UuiiC ... t 

"" 1.0 9.SOO i s 

1.1 85.000 

195.000 

S257.000 

1.815.000 

NA 

950.000 

950.000 

10,411.000 

2.084.000 

n,;o•.ooo 1 
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Entellus 
Project: East Mesa Area Drainage Master Plan Updatl' 

Project Number: FCD20llC017 

l\·1eridian C hannel (to Grrmann)- All t'mative 3 

Co usrrndlml 

ut..o1T-Walls (6~Ri lrllp) 

UnL, 

Rip:apd r 
Rir.nd g~ 

Ni ,..,,subtulul 

S':.:S'C'uh..:rt(Sin•lc) 
5':<8' Cuh..:rt{Ontblc) 

'x8' luh1.,.\(Tnp!e) 

5'x8'luh\."Tt(0uatiruJit:) 

5'x8'C'uh1.TI (Fivc) 

5'x8'Cuhl:l"t(Six) 

'xiO' Cu.lvcn Single 
'xiO'Culvcn(J)uublc) 

'xiO'CulvcrtCTri!JlC) 
'xiO'Culv.::rt( uad 1lc) 

'x iO'Cuh-cn(Fin:) 

';dO' C' ulvcn Six) 

5'x8' 1!cad"•all&Tr.Jnsllion{Sil •lc) 

5';~~; S 'I!c.xlwa!J,Ii: Transttiun(Doub!c) 

5';~~;WIIc.xl"·a!L& Trans.rin n(Tri !c) 
5';~~;H'I!cadwall& Transttio n(Quadruplc) 

5';~~;8'Hc.adwa11& Transicion Six 
'.o;IO' Headwall & Tr.lllsition(Sin •Jc) 

'~<10' llc:.dwaU & Tr.u>sition(Douhk) 

·~10' Headwall & Transilillo(Tri 1lc) 

'xiO' Headwall & Tr..msitioo (Qwdru Jlc) 

•'~<IO'llc:.dwali&Transitil)!l (Fi\·c) 

'~< 1 0' IIC<!dw:.U & Tr.utsit i~m(Six) 

Cu/IY'r1sSubt" tal 

Dcsignand lnsr.-:.'Ciion 15'11. 

)..·hw<ihlcBoJ f h:mncl 

Landscapo:!Sctlxtck 
Landscalo.ISwalc 

Landscaxod BullbZuiiC 
,1,;:)..-1 Road 

l .rmd.n"Opitrf.! S .. ht11tul 

Ut illto,· ll.dllc. liun 

Disnibution Oin:: Rcklc:ltioo 
9l.:V QHERcloc:~iun 

g~ Wau Line Rclucalion 

12~ Wa!LT Lmc Rclo.:anon 

16~ W~t,.-LmcRclo.:allun 

WatcrScrviccLmc 
1m" >onRdOo:-aJu)!l 

2"GasLmcRcltll.:aaJn 
"GasLmcRclucalllll 

Filx,.- Q ll lc.sRclucalit~l 

F•lx:r O x.icsSlbc" 

DmJStrucnLIC 
ExislingFcoccRck~C;~tllll 

Scwt'! St.:.'l\icc Lme 
ScwL1 Lmc Rd.J.:<~11011 

ffrifit)' Ht'frlf'Gii>m Sublt!tal 

l, .. u.dt\cquhl!lnu 

v:~~alll Bold for [m·L~mcm 

Rcsldcntn!L.IIsl-5:~crcs 

Rcsldt1lh:l\llnmc 

.and , l cvuisititmSIIbl t>ta l 

llardcnt:dC11:lnncl 

.lfailllt'llanrt'Subttlfal 

Ml!ridion Otunnl!l Ill (it:rmunnJ Subtotal 

1:\/eridian Clwnmd (ro Germann) Tow/ 

Rittenhouse Alternatives 

UP.II Co"t 

CY 53.983 5.00 :no.ooo 
CF 

SY 

SY 
SY 

SY 

SY 

SY 

SY 
SY 

FT 
FT 
n 

vr 
EA 
b\ 

EA 

EA 
EA 

EA 

f_..\ 

E.r\ 

EA 

UM 

:\C 

AC 
:\C 

AC 
AC 

AC 

SY 

n 
Ff 

1::.:\ 

I·T 
FT 

E.A 

FT 

"'' IT 
E:\ 

"" 
AC 

Ar 

U~l 

r\CtYEAR 

51.272 

NA S 

NA S 

NA S 
NA S 

NA S 
NA 

NA 

NA S 

:-<A S 
NA 
NA 

NA S 
NA S 

NA 

NA 

NA 
NA 

NA S 

NA S 

NA S 
NA 

NA 

NA S 
NA S 

NA 

NA 
:-<A S 

NA 

NA S 

NA S 
NA S 

2.41 

7.00 
7.00 

7.00 
7.00 

13.54 

16.25 
18.96 
21.67 

1W 
1.335 
1.845 

2.:m 
2.910 
3.470 

1.020 
1.805 
2.540 

3.:?15 
4.000 
4.735 

103.000 
111.000 
11 8.000 

126.000 

133.000 

142.000 
108.000 
LI S.OOO 
127.000 
137.000 
146.000 
155.000 

12-1.000 

NA 

NA 

NA 

N~\ 

Nr\ 

Nr\ 

NA 

NA 

NA 
NA 
NA 

NA 

N.-\ 

NA 
NA 

NA 

NA 

Nr\ 

NA 

N:\ 

NA 

NA 

NA 

NA 

NA 

59.000 

./51.000 

8. 2 s 4.500 s J7.000 
NA 1.500 Nr\ 

0.~ 6.100 5.000 

0.8 s 13.400 11.000 
6.100 

6.100 
5.678 s 3.52 s :!Q.OOO 

i l.OOO 

:-/A S 15 NA 

NA S 
N.\ S 

:-lA S 

NA S 

NA 

3.700 s 
NA S 

NA S 

NA S 

NA S 

NA S 
NA S 

185 
125 

"' 300 
10.500 

100 s 
100 
ll<l 

10 
2.500 

2.:1.000 

40.000 

NA 

NA 

J70.000 
N:\ 

NA 

NA 

NA 

NA 

K-\ 

NA 

JiO.OOO 

Qu,.nrity l:uitCu~l llud):chlr)' (u:.,l 

Nr\ S 26.000 Nt\ 

II s 49.500 s 552.000 
NA S 15~.000 Nr\ 

NA S UO.OOO N.•\ 

$55.000 

60 7.000 

Qu .. utlh• Uni! C.-... t lludb"'''" '1' C<"I 

~ s 150 s 62.000 
NA S 9.500 NA 

6}.000 

1.565.000 

31J.OOO 

/,H7H,OOO j 
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Entellus 

Project: East Mesa Area Drainage Master Plan Update 

Project Number: FCD2011C017 

Queen Creek & C rismon Re1 en1ion Basin - Altrntati\·e J 

l~w "" Qu~utit)' 

CY 169.000 s 5.00 s 845.000 
Dcsil!,n and lnSjll:ctiun 15% o f F..xCJ\'Oitiun Cost 127.000 

Cm•~1nu1itJIISubwlal 9i 1.000 

Land .'\c . (Rcsidl1lliallotsl-5aL'TCS) AC 26 s 49.500 1.287.000 

26 s 5.000 130.000 
,\ ·I:Jintcr'lauw ACIYF.AR 26 s 150 l 195.000 

ueen ('reek & Cri.Ynull &U!ntifm Hw;in Suhwwl 2.584.000 

517.000 

IU!l! ll Crt•ek & Crismon Retention Ba.,in Total 3. 101 .111111 

umma 

Cconstrllt' ticon LPn<l~caping Ut ility Rclnt"ut ion LuudAet~u i!oii tiun 

C~nnunn Chw~nd s 8,669 ,000 s 138,000 s 1,185,000 s 1,785,000 

Queen Ct'l'ek O~tmnel s 6,427,000 s 120,000 s 94,000 s 2,825,000 
Meridian Cltwllll'l (w G'~rmunn) s 45 3,000 s 73,000 s 370,000 s 607,000 
Tulul~· s 15,549,000 s 337,000 s 1,649,000 s 5,217,000 

Rltt~ilbOUR Altrroadv~ 3 Basla ·Summa~'); 

i'rfnin h.' IUI IJ C(' Conlingcne)' To!Mis 

s 2,138,000 s 2.783,000 s 16,698,000 

s 950,000 s 2,084,000 s 12,506,000 

s 62,000 s 313,000 s 1,878,000 

s 3,150,000 s 5,180,000 s 31,082,000 

Cunstruetiun Lun d.«<:1 ping Utili !)• Rduenl iun Llln dAetjuisitiun :\'lllinlclllllier Cuntiugc ury Tot11l 
Queen Creek & Cri.YIWII HeUnlion Hw;in 972,000 5 130,000 $ 5 1,287,000 $ 195,000 5 517,000 s 3,101,000 

Rittenhouse Alternatives Page12of25 
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Ente!!us 

Project: East Mesa Area Drainage Master Plan Update 

Projl'ct Number: FC02011C017 

Rittenhouse Zo ne· Alterna tive 4 

Ryan Channel (along Q uren C rrr k Road) Mr ridian to Signal Bull r . Alternati\'r 4 

Con.,·trliCIIo•u 

UI-(IIT-Walls(6.Rlprap) 

Liner 

Rir.lld 

RiJT.Lld 5" 

RlrJnd.., 7" 
Ri a d 8" 

Hipru Suhlflllll 

ulvC11S 

5'..:8'Luh'l,- t(Singlc) 

5'..:S'fllh\:ft(Duublc) 

5'..:S'Lul\1!1t Tti lcl 

5';o;8'Cuh .. ,-t(Quadrullc) 

S'..:8'Cuh .. ,-t(Fivt!) 

5'x8'Cuh .. ,.t(Six) 

'xiO'Cul.-cn(Singlc) 

'xiO'Cuhut Douhlc 

':otiO'CuJ,·cn Tn lc) 

':otiO'fuln.11(Quad 1lc} 

'..: IO'futn:rt(l'i'•c) 

'..:IO'Culvt:n(Six) 

'..:S'IIcadwall&TrJnsitinn(Singlc) 
'x8'1lc..dw0lii,'O:Tr.LUSHIUU Double 

'xS'IIcadwall & Tmnsirion {Tri ]c) 

':otS'Hcadwall&Trnnsitiun( uadru le) 
5'x8' 1lc...Jw:J11&Truns•ul1n(Fivc) 

5'xS' IIcadw:I11&Tmnsitinn(Six) 
'x!O" llcadwall .t Tr.ut~itiiNI Sin •11,.') 

':otiO'JJc:,dwaU&Transilinn(Doublc) 

'xiO'llcadw:~U&Transi r i nn (Tri lc) 

'xlO' I-Ic:v.lw:~U&Tr.lnSilitlll(()l~:~dmllC) 

'~ l O' Il~dw:UI & Tmnsitiun {Five) 

·~ t O' 1-lcadwa.U ,'l: Tmn~;tion Sill 

Cui'"'""· SubtlltiJI 

Ocsig_nandlnSjlC(;! ionl5"1.o 

Cllm1rurlimrSu bfrtttJI 

Movable BOO Chaluld 

Rir.~pC'b.:un-.c113onum 

L.ands.:a!l((!Swal~ 

Landscant:dLuwl-1nwCh:umcl 

O&l\IRood 

Ulll~· Rd•x~li<>n 

Oi~"ttibutK.>n OJ IE Rch:ation 

9kVOJO:: Rdocation 

s• waiC1LincRclocaunu 

12"W:JJcrLincRclnc:~tiun 

16"W:JJt,-LmcRcloc:Hion 
Watl,-St'!VJCCLIIIC 

lmgahonRch'IC.111011 

2•GasLmc!klocation 

"Ga;;LmcRclocatiiJII 

Filx,-OliiCSRchlCaiiOII 
Fibt,-OtllicsSlirc 

Oru Structure 
ExlSimg Fcro,:c Rd!QJIOII 

So.:.-wtTLU1CRC1tX.'31inn 

Sinhonlml!.11ionCrussilll: 

L ~todAct~ubl!luu 

Vacallllloldforln'-cstmcnt 

Vacant Undt'\·clo W ConunCJO.U 

Rcsidcnualllomc 
SRP Ea<oncnt 

:O.·Iovablclkdfhanncl 

L:mds.:a'U!Sctlxlck 

,':;1\·1 Road 
lla.rdclll.-dC'h:umcl 

llllinlmtm<'<'Suhlutlll 

Ul\1 

CF 

SY 

SY 

S\' 

SY 

SY 

SY 
SY 

SY 

FT 
FT 

FT 

vr 
FT 
IT 

EA 
E:t'\ 

EA 

E:\ 
EA 

EA 

EA 

EA 
EA 
E.o\ 
EA 

EA 

U:O. l 

AC 

AC 

AC 

AC 

AC 

AC 

SY 

Ul\1 

n 

fT 

E.'\ 

I'T 

EA 

EA 

EA 

UM 

AC 

.\C 
AC 

UL\1 

M ' YF.AR 

AC'f \'EAR 

,.\C \'J..AR 

AC/ YEAR 

MIA 'EAR 

Qu~o!lty Unit C""' Uudgd.11.ry C""t 

228.198 s 5.00 s 1.141.000 

80.262 s 2.41 s 193.000 

NA S 

NA 
NA 
NA 
NA 
NA S 

NA 
NA 

N.'\ S 

N.o\ S 

Nt\ 

NA 
NA S 

270 s 
NA S 

NA S 

NA S 
NA 

NA 

NA 

Nt\ 

NA 
s 

's 
NA 
NA 

NA S 

NA 
NA 

NA S 

7.00 
7.00 
7.00 
7.00 

13.54 
16.25 
18.96 
21.67 

760 
1.335 
1.845 

2.315 
2.910 
3.470 s 
1.020 
1.805 

1.540 
3.215 

4.000 
4.735 

101000 
111.000 

118.000 
126.000 
lJ3.000 
14~.000 s 
108.000 
11 8.000 
127.000 
137.000 
146.000 
155.000 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

937.000 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

568.000 
NA 
NA 
NA 
NA 
N.'\ 

NA 

1.505.000 

426.000 

1.165,000 

19.2 s 4.500 s 87.000 
NA S 1.500 NA 

1.0 s 
1.0 s 
N.o\ S 
NA S 

6.860 s 

Qn~ulitv 

NA 
NA 
l'\A S 

N:\ 

NA 

NA S 

NA S 
NA 

NA S 
J s 

N.·\ S 
NA 

NA 

6.100 
13.400 
6.100 
6.100 
3.52 s 

6.000 
14.000 

NA 
NA 

24.000 

/J/,(}(JIJ 

Uuit C._.. I Budj;!('lai ,.... C._.. I 

15 :\'A 

185 NA 

"' "' 100 
10.500 

100 
100 

'"' 10 
2.500 

20.300 s 
lO 

24.000 

40.000 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

61.000 
NA 
Nt\ 

6/.000 

Qu~nl lty Unit c._.. r lludJ..>claif"l' C •"' ' 

NA S 26.000 NA 
13.0 s 49.500 s 1.139.000 
NA 158.000 NA 

N_.\ IJO.OOO NA 

N~\ S 24.750 NA 

1. 119.0(}() 

19.2 S ISO S 144.000 
1.0 S ISO S 8.000 
1.0 S ISO S 8.000 
1.4 100 s 7.000 
N/1. 9.SOO NA 

167.000 

Hnll! 0 /Uflflt'l (altm • Juun Cred Hoot! Meridian w .\'i uu/ Bulle Suhtmul J.596.lJOO 

919.000 

Hyun Clluuue/ (u/t111K (!ut't'll Cruk Houd) Mr-ridiun ttJ .\'i~:nuJ Huttt' 1i•ttll 5.JI5.000 

RittenhouseAitl'rnatives Page 13of25 



• 

• 

• 

Entellus 

Project: East M!!sa Area Dra inage Master Plan Update 

Project Number. FCD2011C017 

Ryan Channel (along Signal Bulle) Quren Creek 10 Ryan · Altnnalivr 4 
(TurfChannalw/SRPEasment) 

Cumtruclloo 

Excavatiun1 

Low Flow C11armcl 

ut-nfT-Walls(6"Rmr.l\l) 

lmcr 

Rirr.md 
Ri(npJ -,. 

Rirn.Jld.., r 

RiJ~r~ r J"" s· 
Rr d 6" 

ulvcrt~ 

5':t8'C'uht:rtCSm lc 

$';t8'Cull\.'ft(Douhlc) 

S'x8'Cuh\.Tt(Trip!c) 

5'/I.S'Cuh\.'fl{ uadruJlc) 

5'x8'Cuht:rt(Fivc) 

5':t8'Cuht:rt Srx) 

'xiO'C'ulvt:r1(Si •lc) 

'x iO'C'ulv<:rt{Doublc) 

'xiO'C'ulvt:rt(TnJlc) 

'x 1(1 Cuh·cn (Ouadnmlc) 

'lllO'Culvt:11 Fi\'C 

'xlO'Culve11 Six 

'xS'IIcadwall&Trnnsitinn(Si •k:) 
~'xll' J lcar.lwall ,1:: Tmnsm'"' tDouhlc) 

'x8' Headwall & Tmnsition (Tri 1le) 
.5'll~' llcadwlll1,1:: 'l'r.:l1lsitiun(Quadn Jlc) 

'll~' l lc;v.lwall,l/1 Tr,m~itiun Fiw 

5'li8'! Jcadwall&Trans,tion(Si.t) 
'lllO' !lcadwaU & Tr..uJsJtiun{Sin •lc) 

'lllO' !lcadwall & Tr.llJSi tiun ( Duublc) 

'.tL O' !!cadwall .~ Tr.lliSl!iun(Tn lc) 

'lllO'I!eadwali&Tr.ul~itiiKl ~:~dn•Jlc) 

'lllO' llcadwaU & Tr.lnsition(Fivc) 

'.tiO' llcadwaU & Tr.li\Sitiun(Si~) 

Design and lnspc~.lion 15% 

~· l nvllhicBulChanncl 

lbprap Channel Bonum 

Landscanul Luw FluwC'b.anncl 

&MRoad 
Turf·Uncd Cha•u1cl 

Ul ili"• Rdocll lluu 

Disrrihut-..nOlfERcb.<niuo 

9kVOIIERch>eal l(ln 

12~\V:UlTLincRdocation 

16"\VallTLmcRclocariun 

WatcrScrviccLme 

Jni ~JOilRcillC:UIIJfl 

Fi0CT0lt1CSRcluc:Unm 

FibcrOxicsSolicc 

DnlJStructurc 

s..:. ....... ,.s .. ,.,.iu:Linc 
Sl.w~ Lmc Rckx::uun 

t 10C'<l nfla:t :C' haruJC\111li~'JlC111lll~) 

Siphon Ung.-ul!lll frossult! 

fllifiJ· Hf'IIK'ali.unSuhwlaf 

Vacalltlluldfur!n"CSimcnt 

Rcsldcunall.tllsl-.5a~t.'S 

Rcsldcnt~:~llhmtc 

SRI'Ea.'i(.'IIICI\1 

l. antl;lrqui.•iri"" ·\"uhul(a/ 

:\lu":JblcBo.:ICh:!oncl 
llartk:nL'<ICh:!nncl 

&~I Road 

rurf.J..in!:d (1urmd 

.lfaittlf'tttlll<"'f'Suhtulaf 

Rittenhouse Alternatives 

UM 

CY 

FT 

CF 

S\' 

SY 
SY 
Sl' 

SY 
SY 
SY 
SY 

Fr 
FT 
fT 
Ff 

Fl' 
J."f 

FT 

Ff 

vr 
FT 

EA 

l:.t\ 

F.A 
E.<\ 
E.<\ 

EA 

EA 

Ui\1 

AC 

AC 

,\ f 

AC 

A( 

SY 

AC 

U:O.l 

Ff 

FT 

FT 

"" l'T 

Ff 

EA 

Fl' 

EA 

U~J 

AC 

.-\C 

,.\C 

AC. YF-·\R 

MI!YEAR 
.\ C n ;:..\R 

.-\C', H:.AR 

1~1.321 s 5.00 s 
3.800 s 50s 

NA S 

N.·\ 

N.<\ 
N,<\ 

NA 

NA S 

NA S 

NA S 

:-l'A 

N:\ 

NA S 
NA S 
160 
NA 

NA S 

NA S 
NA S 

NA S 
NA 

NA 

NA 
NA S 

!\A 

NA 

NA 

2.41 

1.00 
1.00 
1.00 
7.00 

13.54 

16.25 
IS.% 

21.67 

760 
1.335 

UNS 
2.375 

2.910 
3.470 s 
1.020 
1.805 
2.540 
3.2 15 

4.000 

4.135 

103.000 

118.000 
126.000 

133.000 
142.000 s 
108.000 

118.000 
127.000 

137.000 
146.000 
155.000 

707.000 

190.000 

Nr\ 

NA 

NA 

NA 

NA 

NA 
NA 

XA 

NA 

NA 

NA 

NA 

NA 

555.000 

NA 

NA 

NA 

NA 

NA 

NA 

i\A 
;..;A 

NA 

284.000 

NA 

NA 

NA 

NA 
819. (}()0 

2{,0.000 

1.806.000 

NA S 4.500 NA 

NA S 1.500 :-\.-\ 

US 26.1 110 S 6S.OOO 

N.\ 6.100 NA 
NA S 6.100 N1\ 

5.9JJ s ] .52 21.000 

19.5 s 26.180 511.000 

597.000 

Qu11ulily ti u il ( .,.1 llud~r .. ...,. CO!il 

NA S 15 NA 

NA S 185 ;..;A 

N.-\ S 

100 

NA S 

350 s 
N:\ S 

N.\ 

NA 

~A S 
NA 

J>O 
NA 

125 
175 s 
JOO 

10.500 

100' 
100 
120 

10 
1.500 

1J) 

1J.000 

40.000 

N.-\ 

123.000 

NA 

3.5.000 
N:\ 

NA 

NA 

N.\ 

N:\ 

ISR.{J()O 

K\ S :?6.000 NA 

14.0 s 49 . .500 s 693.000 
N..-\ S 1.5!!.000 NA 

1\A S UO.OOO 1\A 

9.0 s 24.750 s 123.000 

IJ/6.000 

N.\ 150 t'\:\ 

1.4 150 s 11.000 

0.7 100 4.000 

19.5 s 9.500 9.262 . .500 

9.ra.ooo 
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Entellus 

Project : East Mesa Area Drainage Master Plan Update 

Project Number. FC02011C017 

Ryan Channel- Signal Butle 1'0 122nd St - Alt ernative 4 
(Turf Chennel w/ SRP Enmer.t) 

Co w.lruc:li<Ou UM Quou111ty Uu lt Coo;l 

CY 140.504 S 5.00 s 703.000 

Low FlowCh:nmcl 

ut-off-\\'alls{6"Rinr:m) 

Liner 

Rinpd!O 

Riprapd 4" 

Rllr:IIJI/ 5" 
Rirr.md 6" 

/UprupSubtiJfu! 

5'x8'luh\.T l (Sin lc) 

5'x8'Cuh\."Tl( Du~blc) 

S'xS'('ulu:n(Trirlc) 

S'x8'('ul,t:rt uadi\Jllc 

5'x8'fuh\.TI(l'ivc) 

5'~8'fuh\.TI (Six) 

·~JO'Culn.Tt(Sl •lc) 

·~ I O'C'ulvcn (Douhlc) 

'x iO'fulvl'll(011.'ldr'urllc) 
'~IO'CulvtTt (Fi\'C) 

'xJO'('u(l'crt(Six) 

S'x8' 11cadwa11&:Tmnsitiun{Si •lc) 
5'x8' 11cadwu11&1'r .. n.siti"n(l).,ul>lc) 

S'xR' Headwall & Tmnsition Tri le) 

S'x8' Hc;ulw:11l ,;:: Transililm(Qu.<Jdm lc) 

5'~8' 11cadwa11 & Tr.~nsitkm (Five) 

5'x8' lleadwall c~Tr.li1Sili011(Si., ) 

6'xlO'llmdwallc'I:TrJnsitinn(Sit •\c) 

6'xl0' llmdwall .~ TrJtL~itivn Duublc 

6'~10' 1-!mdwall & Tr.msitiun(Tti lc) 

6'xl0' llwdwal l & TrJnsiriun (0uadflllllc) 

'x !O'IIcadll'all & TrJnsit ion (Fivc) 

'xiO' IIcadll'aU& Tr,!!tSition (Six) 

Culo't'rb' SIIbllllllf 

Dcs'•nandlt~.> x:diun 15,-o 

:'1-!0vi!blcllo-J('h:llmC] 

RiprJpC'hanroclllollum 

LandscarlUJSwalc 

landl'l:a L.ow FiowChannel 
Landsca'U!Bum.,.zo,., 

&i-.·1 Road 

fwf-L.ined(hanncl 

Ullllty Rcloc.t lnn 

91.:\'0itERclldton 

8"\\'aiLTLireRck-.c:llion 

12"\V:u.,-J.incRclomtion 

1 6"\V:ucrUncRclo~::~uun 

WatcrSu-viccLinc 

lni•· io11 Relocation 

2"GasLincRclucahnl1 

"GasLJreRclocalam 

FibcrOpucs Rcl"ca!iun 
l%t:r 0pucsSJhcc 

DropS!ruCtun: 
ExiSilngFenccRd)C)lllll 

Silhclnlrri• tonC'russmg 

Laud Acquhltluo 

Vac3J\1IIoldfur lm•<.'libllcnl 

Rcsx!UJtl:lll.ols 1·5 at-res 
\·~~al11l!~t.-.·clu 100 Cununcn.."ial 

RCSld~ltl:l.lllumc 

SRP l:.a;;ctnent vacoant u~l-.·clu 'UI conun ) 

SRPEa.>cmcnt(rcs!dcnnal) 

l\lllho tl:wmcc: 

:\·lo•'3bleBoJC'h:Huld 

ltardcncd('hatulcl 

&1-.1 Rulld 
Turf-Lm<.'<i Ol:l1111d 

\laintnttJIIN'S,.bttNal 

Hrun Chuuuel - .\'i uul Hutu 10 112nd .\'t.\"flhtotal 

CF 

S\' 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

fT 

>T 
Fr 

EA 

EA 

EA 
EA 

EA 

EA 
EA 

F..t\ 

Ul\1 

AC 

AC 

S\' 
AC 

L':\ 1 

I'T 

FT 

EA 

FT 

IT 

E:\ 

1'-' 

S\ 
fT 

U:'> l 

AC 

AC 
AC 

AC 

l!i\1 

.·\ CIYF-·\R 
1'-rvn::_.\R 

ArJYEt\R 
A(/ YEAR 

(!?J'ffll Channel- Signal Bune to 122m/ St Total 

Rittenhouse Alternatives 

6.900 s 
NA S 

NA 

NA 

N.~ 

NA S 
NA S 
NA 

NA 

NA S 
NA S 
11 0 

NA 
11 0 
NA 

NA 

NA S 
Nr\ S 
NA 

NA 

NA 

NA 

NA 

NA S 

NA 

NA S 
NA S 

NA S 

50s 
2.41 

7.00 

7.00 
7.00 
7.00 

13.54 
16.25 

18.96 

21.67 

760 
1.335 

1.845 s 
2.375 
:?.91 0 s 
3.470 

1-020 
I.SOS 

2.540 
3.2 15 
4.000 
4.73S 

103.000 
111.000 

11 8.000 s 
126.000 

13:1.000 S 

14 2.000 
108.000 
II R.OOO 

127.000 

137.000 

146.000 

15S.OOO 

Qt~ 11ntit-,· Uult C'"' 

NA S 4.500 
NA S l.SOO 

4.5 s 26.180 s 
l'A 13.400 

N.·\ 6.100 
NA S 6. 100 

10.733 s 3.52 s 
23.S s 26.1!!0 s 

345.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

203.000 

NA 

3:!0.000 

NA 

NA 
NA 

NA 

NA 
Nr\ 

236.000 

266.000 
NA 

NA 
NA 

NA 

NA 

NA 

N.A 

1.015.000 

31 1.000 

l.184.000 

c ... t 
NA 

IIR.OOO 
NA 

NA 

NA 

38.000 
615.000 

771.000 

Uuir C..,-r BudJ:cl>lryC..,t 

IS NA 

ISS NA 
NA S NA 

NA S "' N:\ JOO NA 

NA 10.500 
150 100 s IS.OOO 

100 
150 s I:Ml s 18.000 
NA S 10 
NA 2.500 Nr\ 

N:\ NA 

NA NA 

24.000 

NA S N.~ 

NA S 40.000 NA 

JJ.OOO 

Qu .. utlt)· Un 11 Co.·r llud::o:tlll'\' Cuo<l 

NA 26.000 t\A 

12.8 49.500 S 63J.OOO 
0.7 s 158.000 s 108.000 

N.\ IJO.OOO N\ 

0.8 79.000 s 63.000 

15.0 s 2J.7SO s 372.000 

1.176,1}(}() 

N.-\ S 150 ~ .-\ 

Nt\ ISO ~t\ 

4.4 150 33.000 

2.2 s 100 11.000 

23.5 s 9.500 11.1 63.000 

IU07.000 

4.164.000 

873.000 

5.1r.ooo 
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• 

Entellus 

Project: East Mesa Area Drainage Master Plan Update 

Project Nu mbE>r. FCD2011C017 

Ryan Chann el- 122 nd St to EHswonh - Ahcmativc 4 
ITurfChann•lw/SRPEnment) 

Liner 

Rirr,lld!oC - r 
Ri-rn>d..., 3" 

Rirrupd 4" 
Rili"Jpd 5" 

Rirrn1d 6" 
Rtli';J d04 7" 
R. d a· 

N "•ro .\'ublmaf 

ulV<:rts 

5';o;8'C'uh\.Tt(Sin •lc) 

5';o;8'Cuhcrt (Omablc) 

5'xS' Culm't(friplc) 

s·~s·cuhU"t{OuadnJ lc l 
5';o;8'Cuht.Tt(Fivc) 

5'J0:8'C'Uh\.Tt(Si;o;) 

';o; IO'Culv.::n(Si!l;lc) 

';o; 10' CukU"t (Double) 

'xiO'Culvcrt Tri lc 

':d O'Culn:n l.l.ld lc) 

'.\ IO'Culn.Tt(Fin:) 

'xS'llcadwall&TrJnsition (Sii!J(Ic) 

5'xM' llcadwa\1 .~ Transitinn (Douhlc) 
'x~· llctltlwall s, Tmn.,irinn Tri 1lc 

5'xS'IICJdwall&Transilion (Quadnmlc) 
5'xS' I/cadwaii& TrJnsition{l'i'"} 

5'x8' Hcalwall & Transition{Si~) 
'xlO' Headwall & Trd11sitit)li(Sin •lc) 
·.,IO'lh:;ulwa.ll &Tnu1sition Double 
'xiO'l lcadwaU ,\!:Trnnsnitlll(Tri lc) 

'x iO' llcadw:~U & Transitioo ((}u:Jdru lc) 

':dO' lle~dwllll & TrJnsitiuu (Five) 

'x iO' Headwall & Transi!iun (Six) 

Cul•--rrb' Subt .. tal 

l)csignand lnSjll:dion l 5~. 

Ri 't';J ,('hanocl lk~tom 

Landscarx.dSc!bad; 

Land;;o.;arx.dSwalc 

Landlil:uJU.I Low !'low Channel 

L:mdSl:aJU.IIluiY..,-Zunc 

&~·I Road 

Ttlrf-LincdClJaMCI 

Distnbot•m 0 1 fE Rckx:ati:ln 
9kVOIIE Rclocatiun 

S~ Wau Line Rclocauuo 

12• Wah:rLincRdOCJtioo 

\\';~~~,-,-S<,TI'i:Cl.mc 

rGasLmcKcl"o.:auon 

·oasLiocRclucamn 
FibcrO csReloca!io.Jil 
FiJ:x.,-OplrcsSphce 

DroJStrocturc 
Ex1s1ing Fence Rctx~nron 

S(:wcrScn·tccLme 

SiriiOnlrriga!ioo(rus.sing 

lltilir •Rt'I<N:'atimtSubtotal 

\'acant lloldr(lrlnl"(:s\m~t 

ResidcnttLI I-<)(S 1-5acrcs 

Va~aml' ndc:."'·clux:dCnmmCIUa.l 

H.csldcntl.:llllornc 

SRJ>Easuncnt 

:O.Iu\'a!JlellWfhanncl 

!L:mlt:!ll..-d(1t;mnd 

&:\!Road 

Turf-Lnv..x!C"h;umd 

Jh·tut Chon11d • I })nd Silo Ell.\ worth Suh101ul 

IRyt111 Channel- 122nd St 1tJ Eli:.IIYJrth Total 

Rittenhouse Alternatives 

UM Qu,.utif)· UuiiCO!ot 

CY 

CF 

SY 

SY 

SY 

SY 
SY 
SY 

SY 

SY 

l'f 
l'f 

vr 
vr 

F.A 
EA 

EA 
1:..1\ 

EA 
EA 
J:.A 

EA 

E.A 
EA 
EA 

liM 

AC 

AC 
AC 

SY 

AC 

Ui\1 

FT 

FT 

FT 

FT 

EA 

FT 

FT 

FT 

EA 
F..A 
FT 

EA 

IT 

UM 

AC 

U:"\1 

r\ C!YEAR 

t\ C/YEAR 

ACiYF.AR 
A(' YEAR 

17.400 s 
NA S 

NA S 

NA S 
NA 

NA 
NA S 

NA S 
NA S 
NA S 

NA S 

NA S 

110 s 
NA S 

NA S 

NA S 

NA S 

NA 

NA 

NA 

NA S 

N:\ S 
N.i\ S 

NA 

NA 
NA S 

NA S 
NA 

NA S 

NA S 

~ -00 s 
2.41 

7.00 

7.00 

7.00 

7.00 
13.~ 

16.25 

18.96 
21.67 

760 
Lm 
1.845 s 
2.375 

2.910 
3.470 
1.020 

1.805 
2.54{) 

3.215 
4.000 
4.735 

103.000 
111.000 
1111.000 s 
126.000 
133.000 

142.000 
108.000 
11 8.000 

127.000 

137.000 
146.000 
155.000 

&7.000 

j'\A 

Nr\ 

NA 

NA 
Nr\ 

NA 
Nr\ 

NA 

203.000 

NA 
NA 

NA 

NA 

NA 

NA 

l\' t\ 

NA 

NA 
NA 

N.i\ 

NA 
N.i\ 

NA 

1'\A 

419.000 

79.000 

605.000 

NA S 4.500 Nr\ 

N1\ 1.500 N:\ 

1.0 26.1SO S 52.000 
NA S IJ.400 NA 

NA S 6. 100 NA 

NA S 6. 100 NA 

4.060 s 3.52 s 14.000 
8.0 s 26. 180.00 s 209.000 

175.000 

NA S 15 NA 

NA S ISS NA 

NA S 115 NA 

NA 175 N:\ 

NA S 300 N,\ 

NA S 10.500 NA 

NA S 100 NA 

NA S 100 NA 

NA S 12{) NA 

Nt\ S 10 NA 

NA S 2.500 NA 

NA S 20 NA 

NA S 24.000 NA 

1\A 1\A 

:-.·A 40.000 NA 

Qu,.utlry L'ui!C t>!tol llud~taryCI>ll t 

NA S 26.000 Nr\ 

4.0 S 49.500 S 19S.OOO 

NA S 158.000 :-lA 

NA 130.000 i'M 

6.0 2-1.750 s 149.000 

147.000 

:-.:A S 15{) NA 
NA S 15{) NA 

1.7 15{) S IJ.OOO 
OJJ 100 S 4.000 
8.0 s 9.500 s 3.800.000 

1.81 7.000 

1.117.000 

145.000 

l.m.OOO I 
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• 

Entellus 
Project : East Mesa Area Drain age Master Plan Update 

Project Number: FCD2011C017 

Ryan Cha.nn(') · Ell sworth to Rin r:nhous(' • Altrrnalivr 4 
(Ch•nnel w/ SRP hsment Constricted) 

Cun•tr ttctlou "'1 Quomlil)' l!nii C•"" t 

Excav:uiun1 
CY 1 ~6.496 S 5.00 s 6J1.000 

ut-o lf-\Valls{6"Rtnp) 

Ln'ICI 

Rir.~pd \Q l" 

Rnuud 6" 

RtJr.lpd iO 7" 

R1r.1pd 8" 
)lipra .\ 'ubtmuf 

ukcns 

'xWCuh~t Sin~lc ) 

5'~s·ruh<t'ft (Duublc) 

5'xS'Cuhl-'ft (Trillc) 

S'xH'fuhU"t (Qu:admplc) 

.S'xS'Cuh>.:rt (F ivc) 

'xiO'Cuh·<.T1(Si •lc) 

'xlO'Cuh•lTt(Douhlc) 

'xlO'Cuh'1..1'1(Tri Jc) 
'xiO'Culv.:11( u:d 1lc) 

>'xiO'CulvCI1 Fi\"C) 

'xiO'Culv<.,(Six) 

·~S'IIcalwall& Transitiun(Si1 •lc) 

5'x8'Hcadwal1 & Tr.wsitinn (Double) 

'.~e!!'llc;dwall& Transiti•on(rnllc) 

'.~e~· Hc;adwall & Trunsition uad 1lc) 

'.~e R '! !c;ld"'•ali& Tr.UJsition ( Fi'~:: ) 

'xS'!-lc;v,lwali,~ TrJnsitiun ( Six ) 

'xiO' l lcadwall & Transition (Sin •lc) 

'x10' 1lcadwa.ll&Tf3rlsitiun ( l)oublc) 

'xiO' IIcadwall & Tr.m;;itiun Tri Jlc) 

'xiO' IIcadwall & Tmnsiti•J!!{_Q_uadnJ 1le 

'xl0' 1 lc<~dwa ll &Tr.uJSititm(Fivc) 

·~10' Hc:~dwaU .. ~ Transiti•~I(Six ) 

Cult'f' n~ .'iubfll tD I 

:O.·Jisc.Cunstml-1intJ IK1nS 
R(.1JJO\"CAC' l':t\\.1ncn1 

Sido..·walkRcmnval 

R(.1Jlo0\'C and Rdncwe Existil'll! F{'ncc 

Dcsinand lnspo.:rionls-1. 

i.Miwl..._,M Jill~ 

~l"!ovabk Jkd Ch:uml"l 

l.and>CJ .,,_.d l..tJw Huw Charuwl 

O& :O.·IRoad 

Chanrocl-Fultnnllumo."SRroch 
C'unstrud6' Cm~t:n::ICSIIk"W3tk 

\Jiilit l' R~locMIIOD 

DiSiributinnOin': Rclocat•m 
9k\'OHERc1r-.::l!inn 

:s•wau LmcRc\O!;aUun 

12.\\"0llCI"LmcRcln~oon 

J6.\\'<lli-1"LmcRI..inc.1lon 
Wat(.1"Sl.'f\' tc{'Line 

iln• J(lllRChJt::llmn 

2" Gas Lmc Rl'lnc;;u.km 

• Gas Lmc Rch::uion 

Fibo.:rQ_pUcsRclucalinn 

Fltx.'r0liiCSSllice 

~h;;c. Stru..1ure Rcmo•·c'Rc 1xc(Ll ht Post) 

Dn>lStruo:;turc 
E:usung Fcrw.:c Rclxanon 
S<.-wcrScr.·Ju,:LUic 

S...-w(.,. taJcRc1uc=~txm 

SJiloniln•- ~<MJCnJssJnc 

1/tilily Hrlw<Jiimt Subttno./ 

I.Mnd Ac u.b i!lnu 

\'ac.:ant ! luldliJthll'~tmL111 

RcsKIUlli.'IIUIIS 1-SliL"TCl. 

\'acMtl' ntk\'clu..OOCunun~n.'lai 

R;,..,;ldcntLalllnmc 

LDnti Arqui.;,'ti,n SubttJIDI 

:\l lliii i\: IUI IICI' 

~[U\'ablcB«<C'h:tnncl 

llardcncd(1l:arulC1 

Land;;ca)IX[Scthad: 

&~·I Road 

Turf-Lined<1ttnncl 

lfllintl'n Dnrt'Subtoto.l 

CF 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

SY 

Fr 

fT 

>T 
Ff 

Ff 

FT 

FT 
IT 
>T 

EA 
EA 
EA 

~<:I\ 

EA 

EA 
EA 

I~ 

I~ 

EA 
EA 

SY 

SF 

SY 

LF 

1.S 

UM 

AC 

AC 

:\C 

SY 

1£ 

SF 

U:'\1 

n 
F1 

n 
FT 

rr 

Ul\1 

,.\(' 

AC 

AC 
,·\C 

.. \(" 

UM 

.\C" n L--\R 

.-\C YL\R 

AC/Yf.AR 

Rl'WI Churmt!I I :'/1:\WtlrtJr to RinenlwtL.;e ChUtmei Sf/btotul 

Rittenhouse Al ternatives 

NA S 

Nt\ 

NA 

NA 

NA S 

NA S 

26.958 
NA 

NA S 

l'\A 

110 
Nr\ S 
NA 

NA 

NA 
NA S 

NA 
NA 
N/\ 

NA S 
NA S 

's 
NA S 
NA 

NA 
NA S 

NA S 
NA S 
NA 

NA 
NA S 

11.73.1 s 
J6.J26 s 
11.7)3 
2.600 

IS 

2.4 1 

1.00 

1.00 
1.00 
1.00 

13.54 

16.25 
18.96 s 
21.67 

1M 
1.335 
1.845 s 
2.375 
2.910 
3.470 
1.020 
1.805 
2.540 
3.215 

4.000 
4.735 

103.000 
11 1.000 
11 8.000 s 
126.000 
133.000 

14Hl00 
108.000 
I JS.OOO 

m.ooo 
137.000 
146.000 
155.000 

3 s 
0.88 s 

3S s 
"s 

w.ooo s 

NA 

N:\ 

N.'\ 

NA 
N.A. 

511.000 
NA 

S//. 000 

NA 

!'\A 

20.1.000 
NA 

!\A 

NA 

NA 

NA 

N.:.. 
NA 

NA 
NA 
NA 
N.l\ 

2~6 .000 

NA 
NA 

NA 
NA 

Nc\ 

NA 

N.l\ 

419. 000 

35.000 
J2.000 

411.000 
65.000 

20.000 
S61.000 

1.46 i.0()() 

QuMotlt)· t,; olt C u!o l Hood,-l..oti"'\' C <>!ol 

NA S 4.500 N,\ 

NA S 1.500 NA 

NA S 6.100 NA 
NA S 13.400 NA 
Nr\ S 6.100 N.\ 

N:\ S 6.100 NA 

N.·\ S .'.52 NA 
IS 245.300 s 245.000 

.16.326 s 2.43 s 88.000 

JJJ.OOO 

:--;,, s 15 :-\.\ 

N:\ 

140 s 
NA 

XA 

1-lO S 

X:\ S 

:-\ ,·\ s 
NA S 

:>:A S 
11 s 

:\A 

N:\ S 
NA S 

115 
175 s 
300 

10.500 
100 s 
100 
110 

10 
2.500 

100 s 

"' 24.000 

-lO.OOO 

25.000 
N,\ 

NA 
14.000 

N:\ 

0\':\ 

N:\ 

Nt\ 

2.000 

NA 
NA 
NA 

41.000 

Q uM olih · Unit C<>!o t llud~d•l"'\' C •"'t 

:-.lt\ 26.000 NA 
NA 49.500 XA 

:-;A S 15!!.000 NA 
NA 130.000 N.·\ 

15.5 24.750 S .1S-l.OOO 

NA S 
NA S 

N.-\ S 

15.5 

l:nii C u,.l 

ISO 
ISO 

ISO 
100 

9.500 

1114.000 

N.l\ 

NA 

J.J6.l.OOO 

i .36J.OOO 

1.115.1100 
645.000 
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Entellus 
Project : Ent Men Area Drainage Master P~n Update 
Project Number. FCD2011C017 

£/l\worth to Rittt•nl/tJII\1! Toto / 

RlnenhouseAitematlves 

3.H"O.OOO 
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Entellus 

Project: East Mesa Area Drainaa:e Master Pla n Update 

Project Number: FC02011C017 

C oo_•tructlou 

Lircr 

RiJr.!pd \" 
RiJJ"".ll d !«j .,. 

Riw.nd"' 4" 
RiJr:t d~, s· 
Rllr.lltl 6" 

Jl jprop Subtl'tlll 

ulvt:rts 

5'~8'Cuh(.T\{I)oublc) 

S'x.S'Cul":n(frillc) 
5'x.S'Cuh\:Jt {0UJdrunlcl 

5'xS'C'uht:rt Five) 

'x. IO'lulvo..'rt(Si •ll') 

'x iO'Culn:n(l)oublc) 

'x. I O'C'uln~(TriJlc) 

'x iO'C'ulvcn(OUJdnmlc 
'x iO'Culn:rt(Fivc) 

';~;IO'C'ulvo..'I"\(Sixl 

'x.S'IIo:adwall&Tr.:msuion(Sit~glc) 

'xS'Ilcatlwall&Transitinn(l)uublc) 

'xS'IIcadwali&Transitiun( uadruplc) 

5'x8'1 1cadwall& TrJnsitintt(Fi•~) 

5'x8'1/cadwall&Transition(Six) 

':c.IO' Hc;Jdwall & Trnus l\i tKt (Sin •lc) 

'xl0"1 1c:adwall & Trnusitinn Double) 

·.,IO'IlcadwaU&Tr.ulsitinu(Tri lc) 

•.,10' llcadwaU ~~ Tr.m~ititlll (Quadru lie) 

'xiO' ll~dwall & Transition (Five) 

'xiO' ll~dwa.U & Trnnsi tinn(SU) 

IX:si•n;mdlnSI~•KtiSe;. 

Cm•~1nu1itm Subtotal 

LMnd.snp~ 

.\·lov-.. hlcBu!Ch.anncl 

Rilf".itf"hani)(:Jik~tum 

LandscaJU]Sctllad.: 

landscalo.dSwalc 

landsca Jed Low Flow Channel 

1-lndscatedBuOi.:JZunc 
&I\! Road 

antA·ro in Subtulll l 

Urllltv Rc luc1111uu 

])istributKJnOirE RckJC!t•m 
91:\'0imRclocauon 

S"WatcrlincRclocalton 

12" Water Lmc RciOQtJon 
16" \\"atl.TLincRd<K:::IbOII 

Watl.T&:niccLmc 

l.rrigationRclucat ton 
2"Ga:>l.incRdncation 

"Gasl.tncRcl"c:ui.Jn 

Filx:r011icsRclocation 

DmJSIJ\lCturc 
E:odsungFc111;cRch;ouion 

&wt:rSIS<'I!XLtnc 

Sirhm lm~:atmnCrussi • 

Utili! · Rrif~lllitm SubttHIII 

L•uociAcqu.hil.lun 

\'acantlluldfuTin,u;tm::nt 

Rcsldcnti:liLou 1-5acrcs 

\'acantl' ndL""clup..dronunt:rcial 

RcstdClltialllomc 

andArqui-.ititmSubtmal 

ll.aJ"dcncd("haMcJ 

\ fointrnanrrSubtutal 

Jueen Creek Cl~anntl Suhrmol 

Queen Creek Cluwnd Ta/111 

Rittenhouse Alternatives 

Q U('t'O C r('('k Channel 

CY 21.457 S 5.00 s 107.000 

CF 

SY 

SY 
SY 

SY 

SY 

SY 

SY 
SY 

VI' 

n 
FT 

EA 

EA 

FJ\ 
EA 

EA 
E.-\ 
EA 
EA 

F.A 
F.A 

"'' AC 

:\C' 

AC 

AC 

AC 

SY 

Ul\1 

vr 

Ff 
f_., 

EA 

U~ l 

AC 

AC 

AC 

AC 

U~ l 

.1\CH.AR 

1\M'EAR 

N:\ S 

NA 

NA 

N.<\ S 

NA 

16.158 

NA S 

NA S 

NA 

NA 

NA S 

NA S 
NA S 

150 
NA S 

NA S 
NA S 

NA S 

N.<\ S 
NA S 
NA 

N.J\ 
N:\ 

NA 
NA S 

's 
NA S 

NA S 

NA 

1.41 

7.00 
7.00 
7.00 
7.00 

13.54 
16.25 

IS .% S 
21.67 

7GO 
1.335 

1.845 

2.375 
2.910 

3.470 
1.020 

1.805 s 
2.540 

3.215 
4.000 
4.7.15 

103.000 
111.000 
1111.000 
126,000 
133.000 

14 2.000 
108.000 
11 8.000 s 
127.000 

137.000 
146.000 
155.000 

NA 

Nr\ 

Nr\ 

NA 

NA 

NA 

308.000 
N.·\ 

JO!U)(}O 

N:\ 
NA 

NA 

NA 

NA 
NA 

NA 

271.000 
N:\ 

NA 

Nt\ 

NA 

NA 

236.000 
NA 

NA 

50i.OOO 

138.000 

1.060.0()() 

Qu•utlty Uull Cu•l Hud~~blry C~t 

l\'A S 4.500 NA 
0.5 s 1.500 s 1.000 
:.lA S 6.100 NA 
I\' A 

1.8 s 
4.138 s 

IJ.400 
6.100 
6.100 s 

3.52 s 
11.000 

15.000 

17.000 

Q u• nllty l!n iiCo.,;t lhociJ:CI• · C•.,;t 

Nt\ S IS NA 
S 185 NA 

75 s 125 s 9.000 
NA S 175 NA 

NA S 300 N:\ 

NA S 10.500 NA 
·no S 100 S 22.000 
l\'r\ 100 NA 

120 1:!0 S 14.000 

NA 10 NA 

N.-\ 2.500 N.-\ 

:\'.'' s NA 
;\':\ s NA 

NA 2-1.000 NA 

N.'\ NA 

NA S 40.000 NA 

45.000 

NA S :!6.000 Nr\ 

s s 49.500 s 248.000 
N.·\ S 158.000 l\'~\ 

IS IJO.OOO S 130.000 

SJ8.000 

.J /6.(}(}0 

Qn•nllty Unl! C""l lludgd• ry C""! 

NA S 150 N.-\ 

0.5 s 9.500 s 2.18.000 

138. 000 

1.5J8.0{JO 

JIO.OOO 

l.H5H.OOO 
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Project: Eas t Mes a Area Dra in age Master Pla n Update 

Project Number: FCD2011C017 

Mrridian Channel (lo Grrmann)- All cmatiw 4 

c .. .... tructlull 

ut-o1T-Walls (6" Rhr.m) 

Lmt.T 

Ri~r.~11d I" 

RirJo d..,.. 4" 

Ri~r.~od 5" 

Rill<lld.., 6" 

Riprap d 7" 

Hi rrl l.\'ub/olnl 

ulvcm 

5'x8'Cu111.Tl(Sin lei 
5'x8'Cul\\ .. Tl(Ouuhlc) 

5'xS'Culn .. Tl(Trirlc) 

5'x8'Culw rt( u;Jdi\Jllc) 

'x8' Culw n Fiv~·) 

·~s· cuhcn Six) 

'xiO'Cnlvo:rt{!'iMIC) 

'xiO'fulvCfl (Doublc) 

'x iO'Culvcrt(Tri]Jic) 

'xlO'Culvcrt (Quadnrplc) 

'x[Q'ful\·crt {Fhc) 

'x lO'Culn.Tt(Sh) 

5'x8' 1lcadwai\&Trnnsiriun (Si •lc) 

5'x8'1 1cadwali&Tr,msitiu n(D,.ublc) 

S'x~' llcadw~ll .(, Tr::o ns>t>o>~I (Tn 1lc) 

5'x8' llcadwall & Tmnsition (Quadnqllc 

5'x8' 1lcadwal l &Tr • .msinun (FM:) 

s·~S' J/cadwal l &Trnnsition ( Six) 

'xiO' llcadwll ll & Tr..ulsi tion(Sin•lc) 

'xiO' llcadwall & Tr.Lnsit iun {Duublc) 

'x l O' llc:~dwall & Tr..u1si1iun 11-" 1lc 

·~ 1 0' 1-lcadwa U & Transit i<)fl (Quadm •lc) 

'x lO' I-Icadwa U& Trami tion (Fiv.::) 

'x iO'! lcad-..'aU& 'I'r.Jn si tiun {Si!l) 

Cull't'rt.~· Suhwtnl 

Dcs' •n andlnspt:ctillll l5% 

Cm1.11rurrhmSuhi/JIIll 

1. 11 1Kl"'-'11 Pin~ 

.\ luv:~blcBWC"h:mncl 

Ri:ra , fhanncl Bouum 

L"mdso.::~n!Scth:lck 

Lands..:a JCd Swulc 
L!l nds.:aJCdL.•w l' luwChanncl 

l..a ndsca~BuiTCJZllnc 

Utillto,· Rdo.,ll.!lun 

l)istributun OJ IE Rcholhl,lll 

9k\'OI-IERclut:.:llion 

S" \\'atcrLineRclocazhlll 

12" \\-'tucr LincRJoc:ttit)(\ 

16"\Va~crLincRcl~ti<KL 

\\'atcr&.TVICC Line 

lm• i<lllRCIOCJhOII 

J•Gas t.mcRclucauun 

Dru1Structure 

Exism~~:FcnccRcbc:tt•ln 

&""·crScrvireLm~ 

Siphon !nigruiunCrnssin~ 

L 11.1xi Acqubltlon 

\'!lc.uJ!!luldfutlm· ... 'Stmcnl 

\ 'acwll l ' ndc\"l::.lux-df'omm=a.l 

Rcsld~ualllumc 

tmtin ~~ JO% 

.lfllinl..nllncr Sublulnl 

Meridinn O rmmel ( Ill Ct>rmunn) .\'ufllulul 

k'ontHli!CSI~"Y20% 

.1/aidian Channel (to Ga munn) Total 

Rittenhouse Alternatives 

tn. l Qm111tlty Unlt C'"'' lloxl~horyCu.;t 

CY B.9SJ 5.00 270.000 

SY 

SY 

SY 

SY 
SY 

SY 

S\" 

SY 

Ff 

l'f 

Ff 

Ff 

EA 

EA 

EA 

F..t\ 

EA 

EA 

EA 

U>l 
AC 

AC" 

AC 

AC 
,,c 
AC 

SY 

U~ l 

FT 

FT 

FT 
Fr 

EA 

l;.A 

FT 

1~\ 

Er\ 

Ui\1 

AC 

AC" 

AC 
AC' 

Ui\1 

Af' YE.AR 

r..fl'YE.AR 

51.!72 

N.A. 

NA S 

NA S 

Nt\ S 

NA 

NA 

NA S 

NA S 

N.·\ S 

NA 

NA 

NA S 

NA S 
NA S 

NA S 

Nr\ S 

NA 

N.A. 
NA S 

NA 

NA 
NA 

NA 

NA S 

Nr\ S 
NA S 

N.A. S 

Nr\ S 

NA S 

2.4 1 

7.00 

7.00 

7.00 

7.00 
13.54 
16.25 

111.96 
21.67 

760 
1.335 
1. 845 

1.375 
2.9 10 

3.470 

1.020 

1.805 

2.54{) 

3.215 

4.000 
4.735 

103.000 

111.000 
118.000 

126.000 
133.000 

14 2.000 

108.000 

11 8.000 
127.000 

137.000 
146.000 

155.000 

124.000 

NA 

NA 

N.-\ 

NA 

NA 

NA 

NA 

NA 

!\A 

NA 

NA 

Nr\ 

NA 
NA 

NA 

NA 

NA 

N.o\ 

59.000 

451.000 

Qu.m!lt)' Unit ( ..,.! lh.t~,-t..,.~· C<!!> l 

8.2 s 4.500 s 37.000 

NA 

'·' 0.8' s 
NA S 

Nr\ S 

5.678 s 

1.500 
6.100 s 

13.400 s 
6.100 

6.100 
3.52 s 

NA 

5.000 

11.000 
!\.\ 

20.000 

73.000 

Qu•ntlt)· Unlt C ... t llud)!clll. · C O!I! 

Nr\ 15 1'\A 

Nr\ 185 Nr\ 

NA S 125 N.-\ 

NA S 175 :"-M 

N.\ 

N.-\ 

3.700 s 
NA S 
NA S 

NA 

NA 

:-1:\ s 

]00 

10.500 

100' 
100 
llO 

10 
1.500 

40.000 

N.\ 

NA 

J70.000 

N.-\ 

N:\ 

N:\ 

N.\ 

NA 

NA 

l'-; :\ 

)70.000 

Q u•n<lt)· l!nlt C•"'t IJ ud )!chU'•t C"'" t 

Nr\ S 26.000 N,\ 

II S 49.500 S 552.000 

i'/ . .\ S 158.000 :\A 

NA S 1.30.000 N.\ 

S55.000 

6()7.000 

Qu .. nti" · l'nit Cu•l llud~c t...-yCn,;t ' 

8 S ISO S 62.000 
:\' :\ S 9.50{1 N.-\ 

6UJOO 

1,501.000 

301.000 

/.80-J.OOO 
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Project : East Mesa Area Drainage Master Plan Updaa 
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Qurrn Crrrk & Cr is mon Rrtr ntjon Basin 

ltc ru Ul\1 Qmoutit)' 

1!1.000 s 
Des' 'II and in: '1(.'1.1iu·n 15%ufEll~\";ltiOn r.,~'l 

L:md .. \cq. ( \':K:ant lloklforimcsbncnt) 4.5 s 
AC 4.5 s 

MailltcllallCC AC/YEAR 4.5 s 
ueen Creek & Cri.'llrlfln RR.1en1ifm Ba.<in 

onti ,,,K-y20% 

ueen Creek & Cri.,mon Retention Basin 

Signa l Bulle Re tention Basin 

Item 

Ex~vatiun 

Dcs'•n and ln;;pcctinn 15%ofF..xQvati<)ll Cost 

l:lnd .ll,o;. • (Rcsitk:ntiallot.s 1-5 ~'n-s) 

l:lndscali • 

~·IWntcllancc 

\'i na/ButJe Hetentilm lla.~in 

Si;:nul Buffe Retenti(lll Ba.\ill Totul 

UM 

CY 

ACJ YEAR 

QU11Ull ' 

29.000 s 

'·' 4.S 

4.5 s 

Rya n & Ellsworlh RNc nl ion Basin 

UM 

163.000 s 
l)cs"•nand ln~-..::1i01t15~. offucl\·a ti<)ll fust 

Cmm rul'ti<m.'il•bwral 

LlndAc . ( Residential Lots 1-5:n:res) ~5.5 s 
L.·ultlsc:tlll AC 25.5 

:O.·Iai ntUtanre A('f \'EAR 25.5 

Hrmr & 1:'/l~wfiHII Hetemitm Ba..<in 

onti1 .,,~ 20% 

Ryan & £fl,lmrth Rnention Basin TMal 

te o s 

Uoii C•"'' 

5.00 s 

26.000 s 
5.000 s 

150 s 

UniiCo .. r 

5.00 s 

49.500 s 
:!1.890 

16.4{)0 

UoltCmt 

5.00 s 

49.500 s 
27.890 

16.400 

llud~tar)' Cml 

90.000 
14.000 

10-1.000 

117.000 

23.000 
34.000 

1#.000 

49.000 

293,000 

Jlud i:" IIII')' C""I 

145.000 

21.000 
167.000 

223.000 

126.000 

3.690.000 

516. 000 

103.000 

~19.UUU 

lludJ.."'IIIrvC•"' 

815.000 

122.000 
'Jli.OOO 

1.262.000 
711.000 

20.910.000 

1.910.000 

582.000 

3.-191.000 

Cuus trul"tiun L11 nd~uping Utility n l'IOI."IItiun Lund A1."4uisi tiu n 

3,265,000 131,000 

1,806,000 597,000 

2,384,000 771,000 
605,000 275,000 

61,000 

158,000 

33,000 

1,139,000 

916,000 

1,176,000 
347,000 

Meridian 111 Signul Blltl4' 
Qupen Creek w Hyw1 
Sigual Bulle ffi i ZZnd St 
111nd St to E/L,.,•tmh 

Ell\wflnhwHitteulwu."f! 
Queen (.ruk 

2,467,000 333,000 41 ,000 

45,000 

370,000 s 

384,000 s 

Meridian w Go-mamt 

Tmuf.o.· 

Queen (.reek & Crisnwn &tentimr Hwin 
\'ignu/Huue Hrtention Ru,·in 
Hyun <( Elln•'tlnlt Hi-tell/ion II win 

Meridian lt1.\'ignul Butte 
Queen Creek w Hyun 

Signal Huue to / 11nd St 

l l lnd .\'t U1 EIJ.t.,-onll 
EJl~-..·onlltlJ Hiumlwu.'q! 
Queen Creek 
Meridian ttl Gl!rmann 
Queen Cud & Cri.'llmm &lentirm Ra.<in 
\'igtral Bulle Hrwntia11 nu,in 
Hyw1 & Ell,wm11r Ht'tentirm Ra.'>l·ll 

1,060,000 27,000 

453,000 73,000 

416,000 

607000 

12,040,000 2,207,000 s 708000 s 4,985000 s 

Cons trul" tlo n L>lll{l<;I." M!Jillg Ut ili ty Rdtll." u t lon LundAc.luisition 

104,000 s 23,000 s 117,000 s 
167,000 126,000 223,000 

937,000 711,000 1,262,000 

RftteDbouseJ\.hemathe 4 · Mainteaaac 50 Year Life 

Cuntingt•m:y 

919,000 

695,000 

873,000 
245,000 

645,000 

310,000 
301,000 

3,988,000 

Cunting.:•n l.")' 

49,000 
103,000 

582,000 

Cunli ll J.:<"n('y 

33,000 
1,856,000 

2,241,000 

763,000 
1,473,000 

48,000 

12,000 

7,000 

738,000 

4,182,000 

s 

s 

7ilfo l'i 11,353,000 s 
Nitunlt tltl.'il! Alternatirv! 4- Muintl'nUnl'l' Total S 

!Rinenhmt'e Alrermuil·e -1 - Total Life C}•de CtN (50 year) 

Rittenhouse Alternatives 

T ullt ] ,.-i1Jmu t 

:'l'l alnt cniiiH:t 

5,515,000 

4,172,000 

5,237,000 
1,472,000 

3,870,000 

1,858,000 
1,804,000 

23,928,000 

Tut11l 

293,000 
619,000 

3,492,000 

:\l ll illl t ' ll llll('<' 

167,000 
9,278,000 

11,207,000 

3,817,000 
7,363,000 

238,000 

62,000 
34,000 

3,690,000 

20,910,000 

56,766,000 

68,119,000 

l)(i,-l.'i/.ooo I 
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Project: East Mesa An!a Ora inaae Mu ter Pll n Updat e 
ProjKt Number: FCD2011C017 

Rittenhouse lime - Alternative 5 

Cu~rn>Ci iUD 

Riii"Jil d 1" 

Rinrun d 3" 
R' tl 4" 

Rtrrnp d'<l s· 

Rnr.m d 7" 

Ri[f':lp d.., 8" 

uh~ 

':~~li ' C uh\!11 Smgk.-
'xli'Cuht.Tt (DuiJblc ) 

'x8'C'uht.Tt (Tn Jc) 

'xli'Culvcrt(Quadrunlc) 

'li8'C'uhu-t (Fwl') 

'li8"Cuhu-t St:oc) 

'li iO'C'ulwrt(St •lc) 

'li iO'Cui\'L11( 0uublc) 

'x iO'C'ui•·L11(Tn \c) 

'xl O'Cul\'crt(Qu.xlrwlc) 

'lii O'C'ulvcn Fwc 
'lll O'Cull'crt{Stx 

5'x8' 11cadwall&Transillo n (Smg lc) 

5'18'11c.'lllwall& T,. .. nsoriu n(lln uhlc) 

5'xS' l lcadwall & Transition (Tn lc) 
5'x8' llcadwall & Trans:~ uun (Q ual.ll\ •lc) 

5'xS' Headwall & Tmn~tiun F i\~ ) 

5'x8' llcadwall & Transition (Six) 

'xi O' Jicadw:aU&TrJ.n.••ui <lll (SD> \c) 

'xl (f llcadwa.ll & Tmnsil iun ( Double) 
'x iO' llcadwa.ll ,(: TT';II'<Sit iron(Tnplc) 

'x i O' I Icadwa.ll ctTrnnsitinn (C: ~:~dm [c) 

'x iO' Hcadll·aDctTrilnsit ion (Fi\'C) 

'x iO' IIc:adll•aOct Transitioo {St,) 

Culo'l'tf)· SubtottJ/ 

Dcsign and l~ion l 5% 

Cmo~tnuti<m Subwlfll 

MovablcBOO Channcl 
ltipra, Channcl Buuum 

Lo!nd;;capo:lScthack 

L:mdscaroJSwalc 

L:lndscaoo:I BufTil' Zonc 
&M Road 

Utili!)• H. .. loc.llou 

l)lstribuuon OIIE Rcloc:m .m 
9kVOIIE Rclocal.mn 

S" \\'ai!.T Linc Rcloc:uK~n 

12" \\'a1er Lmc Rdoc:luon 
1 6~ \\':uerLmcRdoc:tuon 

\V:a tcrScr.·~ee LIIlC 

lm " ionRclu•:ah<lll 
z.~ Gas L•ncRcloc:Ullln 

" GasLmc Rcll-.c:u u n 

Fihcr OPI.lcs Rcb.:lll iUil 

Fibcr O cs S1hl'C 

Dn> StJUCturc 
EJ.ISUng Fclll:c Rclocat•ln 

.S.:.-wer Line Rckx=luon 

L•od i\ cqnblllon 

\ ·acant Boldfurlnnostm~t 

Re;•k,h31Lols 1-5aln-s 
Vacant l ' ndcwlt Cunun~'f1.1:ll 

ResldcnualBomc 

Mt!rriU Chunnel.'lubwru/ 

onn .:ncv]()•. 

Mnrill Chunnl'f IUIUi 

Rittenho useAitemat ives 

Merrill Channel - AHernative 5 

U;\1 Quanllty 

CY 14.573 S s.oo 1s n.ooo 

SY 

SY 
SY 
SY 
SY 
SY 
SY 
SY 

fT 

r r 
rr 
rr 

E.-\ 
~~ 

"" EA 

EA 
EA 

U:O. I 

SY 

l.') l 

>T 

>T 

FT 

FT 

FT 

>T 

>T 

"" 
F~·\ 

>T 

F.A 

II> I 

NA S 

7.174 s 
NA 

Nc\ 

NA 

NA S 

150 

NA S 

Nt\ S 

NA S 

NA S 

N.~ 

NA 

NA S 

NA 

NA 

NA S 

NA 

NA 

1.41 

7.00 s 
7.00 
7.00 
7.00 

13.54 
16.25 

Ill.% 

21.67 

7rJJ 
1-135 s 
\ ,845 

1.375 
1.910 
].470 

1.020 
1.805 
1.540 
3.1 15 
4.000 
4.7.15 

103.000 
lll.OOO [ S 

1111.000 
126.000 

133.000 
142.000 
108.000 
11 8.000 
127.000 
U7.000 
146.000 
m.ooo 

NA 

51.000 

NA 
NA 

NA 

NA 

NA 

NA 

SIJJOO 

NA 

100.000 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

::rn.ooo 
NA 

NA 

NA 

NA 

NA 

nooo 

618. 000 

NA S 4.500 NA 
0.3 s 1.500 s 1.000 
NA S 6. 100 NA 

NA S 13.400 NA 

NA 6. 100 N.·\ 
:\A S 3.52 NA 

1.000 

Q uMDi ity L'Dit Cml lludg..t•r')' C•~• 

NA 15 NA 

NA S 

NA S 

N:\ S 

140 s 
N:\ S 

NA S 
NA S 
N:\ S 
Nr\ 

NA 

NA 

"' 100 
IO.SOO 

100 s 
100 
120 
10 

:uoo 

1.4.000 

40.000 

NA 

14.000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

/4.000 

~.\ s 26.000 ;\,\ 
3 49.500 s 149.000 

NA 15!LOOO ~t\ 

~A S UO.OOO Nt\ 

149.000 

QUII IIIit)' Uuh Cml Uud~:··•llrJ' c .. ~. 

Nt\ S 150 NA 

O.J S 9JOO S I<IJ.OOO 

/.JJ.(}{)O 

915.(){)0 

IS7.000 

1.122.000 
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Queen Crrek C lla.nnel- Altr rnative 5 

COI~~I r ....,tlon 

Lmcr 

RIJJ':}Jld 

RIJI'JJd iO )" 

Rir.Jlfl 3" 

RirrJ:Jtl 4" 

Rif"IJ d'f:! S" 

Ri:J:tJt/ .10 7" 

Rirr.md 8" 
i,... Subf,>l<ll 

'JC8'Culvcrt Sm lcJ 
5'll8'C'ul\'-'fi (Doublc) 

5'x8' luh\.TI(Tri lc) 

5'x8'C'uhut(Quadi\IJic) 

S'xS'C'uhu-t (Five) 

S'x!!'C'uht:rt Stx 

':tlO'C'ul"<.'fi(Si lc) 

':tiO'C'ulv<.'fi (Oouhlc) 

'x iO'Cukcn (TflJJic) 

'x iO'C'ulvCl1 (QuadniP1t:) 

'.d O'C'uln:n Fwc 

'JC IO'C'uln.'fi (S•x) 

'x S 'IIc.:ldwal!c~Tr.msilion { Si lc) 

'xS' I ICJdwall8: Transiliu11 (Double) 
5'.~8' 11cadwall & Tr..nsiriun(Tri >Lc) 

5'x8' 11CJdw~ll&: Transitio11 uad 1lc 

5'xS' Ilcadwaii&Trnnsilil>n(Fht:) 

5'x8' Headwall & Transition (Six) 

'x iO' IIc<Jdwa U & Tmn sitiiH>(Smglc) 

'xi O' IIcadwa.ll & Tr.111sitiuu( Doublc) 

'xiO'IIcadwall & Tmnsuiun {Tri lc) 

'xiO' llcadwaU & Transit ion (Quadm lie) 

'x i O' IIcadwallc~Tr.msit ion {Fi\'C) 

'x i O' IIt.>.:~dwaUci;:Tmnsition { Six) 

Cu/o.,.,.,,,. Subt.,tol 

Design and ln;vcdion 15% 

CmtUI'Iu'fimt Subtmol 

L .. ud..;c• Ill~: 

:>. · lnv:~hlcBW Channcl 

RilT.Inf'h<Jimcl lloltom 
Llr>dsc:~ xx!S..:th:Jd: 

Lar>dsc<Jxx!Sw<lle 

Lar.:lscaxx!Bunerzo nc 

c~M Road 

. and...·ropinxSuhwllll 

Dlstnbution OtmRdt"Jeation 

9kVOIIE ll.clocaunn 
s·watt.YUncll.cloc:llion 

11"\Vau:.YLineRdm:arion 

16" WaH:rLincRcloe:~tinn 
Wau::rScrvicel. inc 

lrri · mnll.ck>c:dirm 

rGasLincRchJC:I\~m 

4• GasL!ncRcloc.al~>n 

FibcrOx•csRclue~uon 

Fitx:rOmcsSJhu: 

Dll•lSt!UCturc 

S..·wLTSL'IVlu." LHIC 

St.'WLTI.IOcRCkiCltlm 

SiphonlrrigaJ.iunCrossmg 

I.M udt\equhltioQ 

\':~cantHnldfnrlnn'Stmcm 

RL-sKILlll>a1Lotsl-5aLTCS 

\'01cant L'ndL-..·do uJ C'nmml'f\.ial 

Rcsadmtul llome 

SR l'Ea.-;c~ncnt 

;\bbll'l'll>IIK'C 

:>.lnvahle BOO (" haMel 

lb.nlcncd ('hannd 

~r.:lsc:~pu:IScth:Jd: 

&~ l ll.o~ 

\laint,.,oanO'Sub/IJIGI 

Juee11 Crrek Clwmul.'iubtrllal 

Queen Creek Cltruutt•l Tow/ 

Rittenhouse Alternatives 

lr.\1 QUIIIIIit)' L'oltC ... , lludl."' '"r)' Co"' 

C'Y 26.199 S 5.(1() s 13 1.000 

CF 

SY 

SY 
SY 

SY 

SY 

SY 

SY 

SY 

IT 
fT 
vr 
vr 
FT 

EA 

E.-\ 
EA 

E." 
EA 

EA 
EA 

EA 

l!;\1 

AC 
A (' 

A (' 

.-\ C' 

AC 
SY 

ID I 

FT 

fT 
F..o.\ 

FT 
n 
FT 

EA 
EA 

IT .,, 
f.A 

U~l 

A\ 

;\C 

AC 

IDI 

.·\ (" YEAR 

<'M'F..\R 

:\C YE.-\11. 

A(' YEAR 

NA S 

NA S 
NA S 

1 ~ .494 

NA S 
:-lA S 

NA S 

N:'\ S 

NA S 

150 

NA 

NA S 
NA S 
NA 

N.·\ 

NA S 
NA S 
N.·\ S 

NA 

NA 

NA 

NA 
Nr\ S 
NA S 
NA S 
NA S 
NA S 
NA S 

:"'A 

0.6 
1\':\ s 
N,\ 

NA 

QuMutlty 

}00 

NA 
NA 

.1.000 s 
NA S 

"'" s 
.1.000 s 

~t\ s 
750 s 
;..' ,\ 

l'r\ S 

NA 

2.41 

7.00 
7.00 
7.00 s 
7.00 

13.54 
16.25 

IS.% 

21.61 

760 
1.335 s 
1.845 

2.315 
2.9 10 
3.470 

1.020 

1.805 
2.540 
3.215 
4.000 
4.735 

103.000 

111.000 s 
tt R.OOO 

116.000 
133.000 
142.000 
108.000 
11 8.000 

127.000 
137.000 
146.000 

155.000 

NA 

NA 

NA 

129.000 
N:\ 

NA 

NA 

NA 

NA 

119.000 

200.000 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

2"1.000 

N/1, 

NA 

NA 

NA 
422.000 

101.000 

78-4,000 

UnltC•"' ' l:hwlf!" r.. ...,· c•.,.·t 

4.500 NA 

1.500 s 1.000 

16.180 
13.400 

6.100 
3.51 

NA 
N.o.\ 

1. 000 

L'n itCo.;t llud ~o:•· l.sr)' (o.;t 

15 s 3.000 
185 NA 

"' ms 
.100 

IO.SOO 
100 s 
100 
110 s 

10 
:uoo 

"' 14.000 

40.000 

515.000 
NA 

300.000 

90.000 
NA 

Nt\ 

NA 

N.-\ 

918.(}()0 

Qu .. urir)• Unit C<"l lludl!ct•l')' C<.,.l 

NA S 26.000 NA 

5 s 49.500 s :w.ooo 
l'A S 158.000 NA 
NA 1.10.000 NA 
NA 24.750 NA 

U/. 000 

QuMutity Unit C<"l lludg•·l.oll1' Ct"t' 

;'\:\ S ISO NA 

0.6 s 9.500 s ! 85.000 

N.-\ 16.400 N,\ 

NA S 100 l'A 

185.000 

1.119.000 

446.000 

!.li -5.000 
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En tell us 

Project: East Mesa Area Drainage Mister Plan Update 

Project Number. FC02011C017 

Mrridian (to Grnmmn) Chan nel · Alt em aUvc 5 

Con.•Uuo;t Jop 

ut<(ln:wulls(6"Ri~p) 

Lint'f 

RiprJpd 1" 

Riprupd'<' 3" 

Rnnnd 4" 

Rimnd 5" 

RJ.!!:.tJ:!.!f"' 6" 

/li m Subtt>ta/ 

ulvcns 

5'x8'Cuht:rl Sin lc) 

S'xS'Cuht.Tl(Duuhlc) 

'x iO'C'ulvt..Tt(Su•lc) 

'x iO'C'uh·t..Tt(Doublc) 

'xiO'Cull'd'I(Tnplc) 

'xiO' Culvcn (Ouadnmlc) 

'xlOTulvcn Fi1c 

'x lO'C'ulv<.Tt(Six) 

'x8'11cadwall&Tr.msirion{Si •lc) 

.'i 'x8' Hcadwall&Tr.lnsiriu n([lllublc) 

5 '.~<8' 11cadwall,I<Tr.ui;'Hiu ll(Tri lc) 

5'x8' lle:Jdwaii&Trar~si tio ll u:Jdruplc 

5'x8' llcadwaii&Trunsiliu R(Fiw) 

5'x8'11cadwali&Trrmsitiun(Six) 

'xiO' I IcadwaU&Tr.uLsllion(SuL•lc) 

'x l O' llcadwal.J & Tr,J.ns•tiuu (Double) 

'x iO'llc.adwa.ll & TnuiSitiuu Tri lc 

'xlO' llcadwaU & Tr.u\Si tion (Quadmll<:) 

'x JO'IlcadY.·aU& TrdiiSi hon(Fi\'c) 

'xi O' IIcadwaU&TrdiiSi tiun(Six) 

Designand l n"f.'l~ionl5% 

Cmmruf1im1Subtmal 

i'>·luvi!blcOW Channcl 

Ri ll:l 1 Charmcl Bottum 

Lands.:<~JU:IScthack 

Lands.:<~JU.! Sw;~c 

LandscalCdl'loff~.-,.zonc 

&MRmd 

DLstributlOnOJfERchc:JtJJn 

9kVOIIERcloc:unm 

S"Wau:.TLincRciOC:Uulfl 

12"Wwcrl.incRdt)'t;<!Uilfl 

16" \Vah:rLincRcloc:mun 

Watl-TS...T\·iccLinc 

lmga!it>nRclor.:ation 

2"GasLmcRclt>eaiJ.l ll 

4"Gasl.mcRdocanun 

Fibc.:f- OoocsReloo.:ltlion 
FibcrO csS lice 

DropStroc:tun' 

l!x1sting Fence Rebcat.:Jn 

Sl.~·crScmccLiRc 

&wcrLmeReloc:JIWJR 

l ltilily Jlf' I<K'atitmSuhllll llf 

\ 'acantl!.--.ldfurlnvt..~l::ml-'lll 

RcsxiCflt~all.tJis 1·5acrcs 

Rcsld~tlalllomc 

SRI'E:ascmentt\'acantl ' ndl--.dlCdl 

llardclll.-dC'hanncl 

l:lndsca'U!Sc!hack 

Landsc,aroJSwalc 

~ldscaJCdBulli.:IZunc 

O&MRmd 

,\lainlnoallcf' Sublrltal 

Meridian Chwme/.\'uhltJIUI 

unu <.fll'\'20% 

Rittenhouse Alternatives 

l:i\1 Q uanllty 

CY 34.:?01 S 5.00 s 171.000 

CF 

SY 

SY 

SY 

SY 

SY 

SY 

SY 
SY 

fT 
Fr 
fT 

FT 
I'T 

rr 
n 

EA 

EA 

F.A 

EA 

EA 

E:A 

F.A 

F.A 

EA 
EA 

UM 

;\f 

AC 

AC 

AC 

:\C 

SY 

I'T 

FT 

FT 

I'T 

F.A 

EA 

•• 
I:.C\ 

EA 

L~ l 

AC 

AC 

AC 

AC 

AC' 

"'" AC/YEAR 

:'. 11/YE.-\R 

AC 

AC' 

SY 

27.144 s 

NA S 

Nr\ S 

NA S 

NA 

NA 

NA 

NA S 
N:\ S 
NA 

NA 

NA S 

NA S 

NA 

NA 

NA S 

NA S 

NA S 

NA 

NA 

NA S 

NA 

NA 

NA 
NA S 
NA S 
NA S 

NA S 

NA S 
NA S 

VII S 

1.00 

1.00 

1.00 
1.00 

U.54 
16.25 

1&.96 
21.67 

160 
1.315 

1.845 
2.375 
2.9 10 

3.470 
1.020 

1.805 
2.540 
3.215 
4.000 
4.735 

103.000 
111.000 

11 8.000 
126.000 

133.000 

142.000 
108.000 

11 8.000 

127.000 
137.000 
146.000 
155.000 

65.000 

NA 
NA 

NA 

NA 
NA 

\\'A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

35.000 

17/. ()()0 

Qu~ntit y Un it Cu~t lhd~d iiTY Cu~t 

4.8 s 4.500 s 21.000 

NA S 1.500 NA 

0.4 s 
0.4 

2.800 s 

26.180 s 
\3.400 s 
6.100 

3.52 s 

11.000 
6.000 

NA 

10.000 

.J/1,000 

UultC .... t lludJ:,cbu-.· c,,.., 

NA S IS NA 

NA S 
NA S 

NA S 
NA S 
NA S 

2.000 

;>;;-\ s 
NA S 

NA S 

N/\ S 

N:\ S 

NA S 

185 

"' "' 300 
IO.SOO 

100 s 
100 

"" 10 

2.500 

lO 
24.000 

40.000 

Nr\ 

NA 

200.000 

NA 

NA 

NA 

NA 

100.000 

Unii C..-t ll ud~cblryC...,t 

1 s 26.000 s 179.000 

:'\A S 49.500 i\A 

NA S 158.000 NA 
NA S 130.000 NA 

NA S 79.000 1\A 

/i9.000 

5 S ISO S 36.000 

N..\ 9.500 l\'r\ 

0.4 26.1RO S 11.000 
0.4 13.400 s 6.000 

NA 6.100 NA 

2.800 s 3.52 s 10.000 

61.000 

761.000 

152.000 

Y/3.00(1 
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Entellus 

Project : East Mesa Area Drainage Master Plan Update 

Project Number. FCD2011C017 

Spons ContJJi rx R£' tcntion Basin 

) k>m 

unstruo:.:tion 

Exc:w:uion 

Des"• and!n;,pt'\.11011l5%ofExl':l'<ilion Cost 

utlct 

5'x8'Culvcn Double 
5'x8' 11cadwaU & Tmn.sit10n (Double) 

landSCI)Lil• 

1\·lainli::Mncc 

\" tJrts Cmnpla. Relenlion Ra.oin 

Sporf!i. Complex Retention Bu.,in Totuf 

Murifl Offulllt'l 

Queen (,)"et'k Cltunnel 

Meridian Clttmnt'/ (1/J Germann) 
Towl~· 

Rittenhouse Alternatives 

U:'\1 QuMIII ity Uuit COl>t 

CY 194.000 s 5.00 s 970.000 
!46.000 

IT " 1.050 s 53.000 

EA 79.000 s 158.000 

1.327.000 

AC 30 s 49.500 s 1.485.000 
A(' 30 27.890 s 837.000 

AC/ YEAR 30 16.400 492.000 

4.141.000 

828.000 

4.969,000 

.Rittenhouse v 5 -. 
Con .~t ruc t iuu U.JI(l'ifii !Jillg Utility nrtoc:11 tiun LtmdAcqui.!iit iun :\biUII' liiiiiCC Cu!ltill f,:ency Tutnls 

628,000 1,000 s 14,000 149,000 143,000 187,000 s 1,122,000 
784,000 1,000 918,000 241,000 285,000 446,000 s 2,675,000 
271000 48,000 200,000 179,000 63,000 152,000 s 913,000 

1,683,000 50,000 s 1.132.000 569,000 491,000 s 785,000 s 4,710,000 

Rltteabouse Alttru1dvr S Built · Summan: 

Cun.\lr uc liun L11 nd~~ 11ping Utili ty nelt~e uliun Lund Ac(JIIisiliou M11intc na ncc Conl.ingcncy Tutu I 
1,327,000 $ 837,000 $ $ 1,485,000 $ 492,000 $ 82:8,000 s 4,969,000 
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Cost Summary 

Cost Estimates 

East Mesa ADMP- Alternative Analysis 

Proposed Alternatives Development and Evaluation 

Appendix I- Cost Estimates 

Unit Cost Development 

Const ruction (Culverts, Excavat ion, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Riprap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavat ion, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Riprap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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310.057 

Culvert Estimate With Pavement Replacement (S/LF) 

5'x8' Cu lvert (single) 

Qty Cost Ext 

I steel I 126.21 $ 0.85 $ 107.27 

!Concrete I 1.0161 $ 75 .00 $ 76.20 

Total Materials s 183.4 7 

Equ ipment & Labor s 366.94 

Remove AC Pavement ($11/ SY) s 23.63 

4" AC on 8" ABC ($48/ SY) s 103.11 

Traffic Con trol (3%) s 22.02 

Excavation ($4.SO/CY) s 26.00 

Structural Ba ckfill (8 .00/CY) s 30.81 

Total Cost $ 755 .98 

5 x8' Culvert (double) 

Qty Cost Ext 

I Steel I 265.31 s 0.85 s 225.51 

!Concrete I 1.5971 $ 75 .00 $ 119.78 

Total Materials $ 345.28 

Equipment & Labor $ 690.56 

Remove AC Pa vement ($11/ SY) $ 26.89 

4" AC on 8 " ABC ($48/ SY) $ 117.33 

Traffic Control (3%) $ 38.81 

Excavation ($4 .50/ CY) s 52.00 

Structu ral Backfill (8 .00/CY) s 61.63 

Total Cost $ 1,332.50 

' 5 x8 Culvert (tnplel 

Qty Cost Ext 
I St eel I 368.61 $ 0.85 $ 313.31 

!Concrete I 2.292 1 $ 75.00 $ 171.90 

Total Materials $ 485.21 

Equipment & Labor $ 970.42 

Remove AC Pavement ($11/ SY) $ 30 .15 

4" AC on 8" ABC ($48/SY) $ 131.56 

Traffic Control (3%) $ 53 .63 
Excavat ion ($4 .50/ CY) $ 78 .00 

Structu ra l Backfill (8 .00/ CY) $ 92.44 

Total Cost $ 1,841.41 

5 x8 Culvert !quad ) 

Qty Cost Ext 

I Steel I 479.91 s 0.85 $ 407.92 

!Concrete I 2.986 1 $ 7S .OO $ 223.95 

Total Materials $ 631.87 

Equipment & La bor $ 1,263. 73 

Remove AC Pavement ($11/ SY) $ 33.4 1 

4" AC on 8 " ABC ($48/ SY) $ 145.78 

Traffic Control (3%) $ 69 .06 

Excavation ($4.50/ CY) $ 104.00 

Structural Backfill (8 .00/ CY) $ 123.26 

Total Cost $ 2,371.10 

5 x8 Cu lvert !f1vel 

Qty Cost Ext 

I Steel I 593.8 1 $ 0.85 s 504.73 

!Concrete I 3.6811 $ 75 .00 $ 276.08 

Total Materials s 780.81 

Equipment & Labor $ 1,561.61 

Remove AC Pavement ($11/ SY) $ 36.67 

4" AC on 8 " ABC ($48/ SY) $ 160.00 

Traffic Control (3%) s 84.69 

Exca vation ($4 .50/ CY) $ 130.00 

Structura l Backfill (8 .00/ CY) $ 154.07 

Total Cost $ 2,907.85 

5 x8 Culvert !s1xl 

Qty Cost Ext 

I Steel I 715.81 s 0.85 s 608.43 

!Concrete I 4.375 1 $ 75 .00 $ 328.13 

Total Materials s 936.56 

Equ ipment & Labor $ 1,873 .11 

Remove AC Pavement ($11/ SY) $ 39 .93 

4" AC on 8 " ABC ($48/SY) $ 174.22 

Traffic Control (3%) $ 100.94 

Excavation ($4 .50/ CY) $ 156.00 

Structural Backfill (8 .00/ CY) $ 184.89 

Total Cost $ 3,465.64 

Notes: 

Qty's derived from ADOT Details 

Assume 30% Over-Excavation for Trench and Subgrade 

Excavation & Backfi II Includes 10' of cover 

6'x10' Culve rt (si ngle) 

Qty Cost Ext 

I steel I 190.71 s 0.85 $ 

!Concrete I 1.3171 s 75.00 s 
Tota l Materials s 

Equipment & Labor s 
Remove AC Pavement ($11/ 5Y) s 

4" AC on 8" ABC ($48/ 5Y) $ 

Traffic Control (3%) $ 

Excavat ion ($4 .50/ CY) $ 
Structural Backfi ll (8 .00/ CY) $ 

Total Cost $ 
6' x10' Culvert (double) 

Qty Cost Ext 

I Steel I 377.31 s 0.85 s 
!Concrete I 2.1711 $ 75 .00 s 

Total Materials s 
Equipment & Labor s 

Remove AC Pavement ($11/SY) $ 
4" AC on 8" ABC ($48/ 5Y) $ 

Traffic Control (3%) $ 

Excavat ion ($4 .SO/ CY) s 
Structural Backfill (8 .00/ CY) s 

Total Cost $ 
6 xlO Culvert (tnple) 

Qty Cost Ext 
I St eel I S40.2 l $ 0.8S $ 

!Concrete I 3.086 1 $ 75.00 $ 

Tota l Materials $ 
Equipment & Labor $ 

Remove AC Pavement ($11/SY) s 
4" AC on 8" ABC ($48/SY) s 

Traffic Control (3%) s 
Excavation ($4 .50/ CY) s 

Structu ral Backfill (8 .00/ CY) $ 

Total Cost $ 

6 x10 Culvert !quad ) 

Qty Cost Ext 

I Steel I 679 1 $ 0.85 s 
!Concrete I 4.001 1 $ 75.00 s 

Total Materials $ 
Equipment & Labor $ 

Remove AC Pavement ($11/ SY) s 
4" AC on 8" ABC ($48/ SY) $ 

Traffic Control (3%) $ 
Excavation ($4 .50/CY) $ 

Structural Backfi ll (8 .00/CY) $ 

Total Cost $ 
6 x10 Culvert (five) 

Qty Cost Ext 

I Steel I 860.31 $ 0.85 $ 

!Concrete I 4.915 1 $ 75 .00 $ 
Total Materials $ 

Equipment & Labor $ 
Remove AC Pavement ($11/SY) $ 

4" AC on 8" ABC ($48/ SY) $ 

Traffic Control (3%) s 
Excavation ($4.50/ CY) $ 

Structural Backfi ll (8 .00/ CY) $ 

Total Cost $ 
6 x10 Culvert (s1xl 

Qty Cost Ext 

I Steel I 1021.81 s 0.85 s 
!concrete I 5 83 1 s 75.00 s 

Total Materials $ 

Equipment & Labor s 
Remove AC Pavement ($11/ SY) $ 

4" AC on 8" ABC ($48/ SY) $ 

Traffic Control (3%) $ 

Excavation ($4 .50/ CY) s 
Structura l Backfill (8 .00/ CY) s 

Total Cost $ 

Excludes general cond itions (mobilization, construction water, materials testing etc.) 

162.10 

98 .78 

260.87 

521.74 

24.44 

106.67 

29.61 

34.67 

38.52 

1,016.51 

320.71 

162.83 

483.53 

967.06 

28 .52 

124.44 

52.SO 

69.33 

77.04 

1,802.42 

4S9.17 

231.4S 

690.62 

1,381.24 

32.59 

142.22 

73.99 

104.00 

115.56 

2,540.22 

577.15 

300.08 

877.23 

1,754.45 

36.67 

160.00 

93 .63 

138.67 

154.07 

3,214.71 

731.26 

368.63 

1,099.88 

2,199.76 

40 .74 

177.78 

116.52 

173.33 

192.59 

4,000.61 

868 .53 

437.25 

1,305.78 

2,611.56 

44 .81 

195.56 

137.90 

208.00 

231.11 

4,734.73 

12/ 9/2013 
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5'x8' Culvert (single) 

Qty Cost Ext 

I steel I 10831 $ 0.85 $ 

!Co ncrete I 15.061 $ 75.00 $ 
Total Materials s 

Equipment & Labor s 
Handrail ($40/ LF) $ 

Total Cost $ 
5 x8 ' Culvert (double! 

Qty Cost Ext 
(Steel I 1260( $ 0.85 $ 
!Concrete I 17.08 1 $ 75.00 $ 

Total Materials $ 
Equipment & Labor s 

Handrail ($40/ LF) $ 

Total Cost $ 
5 x8 Culvert (tnple) 

Qty Cost Ext 

I steel I 14371 $ 0.85 $ 
!Con crete I 19.1 1 $ 75.00 $ 

Total Materials $ 
Eq uipm ent & Labor $ 

Handrail ($40/ LF) $ 
Total Cost $ 

5 xS Cu(yert (quad! 

Qty Cost Ext 

I Steel I 16141 $ 0.85 $ 
!Concrete I 21.12 1 $ 75 .00 $ 

Total Materials $ 
Equipment & Labor $ 

Handrai l ($40/LF ) $ 

Total Cost $ 
5'x8' Culvert (five) 

Qty Cost Ext 

I Steel I 17911 $ 0.85 $ 
!Co ncrete I 23 .141 $ 75.00 $ 

Total Materials $ 
Equipment & Labor $ 

Handrail ($40/ LF) $ 

Total Cost $ 
5 x8 Culvert (six ) 

Q t y C E ost xt 

lsteel I 19681 $ 0.85 $ 

!Concrete I 25.161 $ 75 .00 $ 
Total Materials $ 

Equipment & Labor $ 
Handrail ($40/ LF) $ 

Total Cost $ 

Notes 
Qty's derived from AOOT Details 

Assume no skew and 4 :1 Slopes 

Excavation Not Inc I uded 

310.057 

Outlet Headwall Esti mate ($/ EA) 

6'x10' Culvert (single) 

Qty Cost Ext 

920.55 lsteel I 13961 s 0 .85 s 
1,129.50 !Concrete I 19.141 s 75.00 s 
2,050.05 Total Materials s 
4,100.10 Equipment & Labor $ 
1,520.00 Handrail ($40/ LF) $ 

7,670.15 Total Cost $ 
6 x10 Culvert (double! 

Qty Cost Ext 
1,071.00 I s t eel I 16161 $ 0.85 $ 
1,281.00 !Concrete I 21.65 1 $ 75 .00 $ 
2,352 .00 Total Materials s 
4,704.00 Equipment & Labor $ 
1,840.00 Handrail ($40/ LF) $ 

8,896.00 Total Cost $ 
6 x10 Culvert (tnplel 

Qty Cost Ext 

1,221.45 I steel I 18361 $ 0.85 $ 
1,432.50 !Concrete I 24 .161 $ 75 .00 $ 
2,653 .95 Total Materials $ 
S,307.90 Eq uip ment & Labor $ 

2,160.00 Handrail ($40/ LF) s 
10,121.85 Total Cost $ 

6 x10 Culvert (quad! 

Qty Cost Ext 

1,371.90 I Steel I 2056 1 $ 0.85 $ 
1,584.00 (Concrete I 26 67 1 $ 75.00 $ 
2,955 .90 Total Materials $ 
5,911.80 Equipme nt & Labor $ 
2,480.00 Hand rail ($40/ LF) $ 

11,347.70 Total Cost $ 
6 x10' Culvert (fovel 

Qty Cost Ext 

1,S22.3S I Steel I 2276 1 $ 0.85 $ 
1,735.50 !Concrete I 29. 18 1 $ 75.00 $ 
3,257.85 Total Materials $ 
6,515.70 Equ ipment & Labor $ 
2,800.00 Handrail ($40/ LF) $ 

12,573 .55 Total Cost $ 
6 x10 Culvert (sox! 

Q ty c ost xt 

1,672 .80 I s t eel I 2496 1 $ 0.85 $ 
1,887.00 !Concrete I 31.691 $ 75.00 $ 
3,559.80 Total Materia ls $ 
7,119.60 Equipment & Labor $ 
3,120.00 Handrail ($40/ LF) $ 

13,799.40 Total Cost $ 

Excludes general conditions (mobilization, construction water, materia ls testing etc.) 

1,186.60 

1,435 .50 

2,622 .10 

5, 244 .20 

1,800.00 

9,666.30 

1,373.60 

1,623.75 

2,997.35 
S,994.70 
2,200.00 

11,192.05 

1,560.60 

1,812.00 

3,372.60 
6,745 .20 

2,600.00 
12,7 17 .80 

1,747.60 

2,000.25 
3,747.85 

7,495.70 
3,000.00 

14,243.55 

1,934.60 

2,188.50 

4,123 .10 

8,246.20 
3,400.00 

15,769 .30 

2,121.60 

2,376.7S 
4,498.3S 

8,996.70 
3,800.00 

17,295.05 

12/ 9/ 2013 
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5'x8' Culvert (single) 

Qty Cost Ext 

I Stee l I 691 1 $ 0.85 $ 
!concrete I 9.62 1 $ 75.00 $ 

Total Materials $ 
Equipment & labor $ 

Handrai l ($40/ LF ) $ 

Total Cost $ 
5'x8' Culvert (double) 

Qty Cost Ext 

I steel I 796 1 $ 0.85 $ 
fConcrete I 10.75 1 $ 75.00 $ 

Total Materials $ 
Equipment & labor $ 

Ha ndrai l ($40/LF) $ 
Total Cost $ 

5'x8' Cu lvert (tnplel 
Qty Cost Ext 

I Steel I 901 1 $ 0.85 $ 
!co ncrete I 11.88 1 $ 75.00 $ 

Total Materials $ 
Equipment & Labor $ 

Handrail ($40/ LF) $ 
Tota l Cost $ 

5 x8 Culvert Cguadl 
Qty Cost Ext 

fSteel I 10061 $ 0.85 $ 
!Concrete I 13.01 1 $ 75.00 $ 

Total Materials $ 
Equipment & Labor $ 

Handrail ($40/LF) $ 
Total Cost $ 

5'x8' Culvert (f1vel 
Qty Cost Ext 

I Steel I 11111 $ 0.85 $ 
fconcrete I 14.141 $ 75 .00 $ 

Total Materials $ 
Equipment & labor $ 

Handrail ($40/LF) $ 
Total Cost $ 

5'x8' Culvert !s1xl 

Qtv Cost Ext 

I Steel I 12161 $ 0.85 $ 
!concrete I 15.271 $ 75.00 $ 

Total Materials $ 
Equipment & labor $ 

Handrail ($40/LF ) $ 
Total Cost $ 

Notes 
Qty's derived from ADOT Details 

Assume no skew and 4:1 Slopes 
Excavation Not Included 

310.057 

Inlet Headwall Estimate ($/EA) 

6'x10' Cu lvert (s ingle) 
Qty Cost Ext 

587.35 I steel I 9601 $ 0.85 $ 
721.50 !concrete I 12.561 $ 75 .00 $ 

1,308.85 Total Materials $ 
2,617.70 Equipment & labor $ 
1,240.00 Handrail ($40/ LF) $ 

5,166.55 Total Cost $ 

6'x10' Culvert (dou ble) 
Qty Cost Ext 

676.60 I steel I 10901 $ 0.85 $ 
806.25 rconcrete r 13.961 $ 75.00 $ 

1,482.85 Total Materials $ 
2,965.70 Equipment & l abor $ 
1,560.00 Handrail ($40/LF) $ 

6,008.55 Total Cost $ 
6'x10' Culvert (tn ple ) 

Qty Cost Ext 

765.85 I steel I 12201 $ 0.85 $ 
891.00 !concrete I 15.361 $ 75.00 $ 

1,656.85 Total Materia ls $ 
3,3 13.70 Equipment & Labor $ 

1,880.00 Handrai l ($40/ LF) $ 
6,850.55 Total Cost $ 

6 'x l 0' Cu!ye rt lquadl 

Qty Cost Ext 

855.10 !steel T mol $ 0.85 $ 
975.75 !concrete I 16.76 1 $ 75.00 $ 

1,830.85 Total Mate ria ls $ 
3,661.70 Equipment & Labor $ 
2,200.00 Hand rail ($40/ LF) $ 

7,692.55 Total Cost $ 
6'x10' Culve rt (five) 

Qty Cost Ext 
944.35 I stee l I 14801 $ 0.85 $ 

1,060.50 !Concrete I 18.161 $ 75.00 $ 
2,004.85 Total Materials $ 
4,009 . 70 Equipment & Labor $ 
2,520.00 Handrail ($40/LF ) $ 

8,534.55 Total Cost $ 
6'x10' Culve rt !s1xl 

Qtv Cost Ext 
1,033.60 I steel I 16101 $ 0.85 $ 
1,145.25 !concrete I 19.56 1 $ 75.00 $ 
2,178.85 Total Mate rials $ 
4,357.70 Equipment & Labor $ 
2,840.00 Handrail ($40/LF) $ 
9,376.55 Total Cost $ 

Excludes general condi tions (mobilization, construction water, materials testing etc.) 

816.00 

942.00 
1,758.00 
3,S16.00 
1,480.00 

6,754.00 

926.50 
1,047.00 
1,973.50 
3,947.00 
1,880.00 

7,800.50 

1,037.00 

1,152.00 
2,189.00 
4,378.00 

2,280.00 
8 ,847 .00 

1,147.50 

1,257.00 
2,404.50 
4,809.00 
2,680.00 

9,893.50 

1,258.00 
1,362 .00 
2,620.00 
5,240.00 
3,080.00 

10,940.00 

1,368.50 
1,467.00 

2,835.50 
5,671.00 
3,480.00 

11,986 .50 

12/9/ 2013 



• 310. • Total Culvert Approach and Headwall Costs/Each 

5'x8' Culvert 

Upstream Rip- Downstream 

No . of Barrels Inlet Outlet Rap Rip-Rap Total Cost 

Single $ 5,166.55 $ 7,670 .15 $ 19,555.56 $ 70,888 .89 $ 103,000.00 

Double $ 6,008.55 $ 8,896.00 $ 20,740.74 $ 75,185.19 $ 111,000.00 

Triple $ 6,850.55 $ 10,121.85 $ 21,925 .93 $ 79,481.48 $ 118,000.00 

Quadruple $ 7,692.55 $ 11,347.70 $ 23,111.11 $ 83,777 .78 $ 126,000.00 
Five $ 8,534.55 $ 12,573.55 $ 24,296.30 $ 88,074.07 $ 133,000.00 

Six $ 9,376.55 $ 13,799.40 $ 25,777.78 $ 92,580.00 $ 142,000.00 

6'x10' Culvert 

Upstream Rip- Downstream 

No . of Barrels Inlet Outlet Rap Rip-Rap Total Cost 

Single $ 6,754.00 $ 9,666.30 $ 19,851.85 $ 71,962 .96 $ 108,000.00 

Double $ 7,800.50 $ 11,192.05 $ 21,333.33 $ 77,333 .33 $ 118,000.00 

Triple $ 8,847 .00 $ 12,717.80 $ 22,814 .81 $ 82,703 .70 $ 127,000.00 

Quadruple $ 9,893.50 $ 14,243.55 $ 24,296.30 $ 88,074.07 $ 137,000.00 

Five $ 10,940 .00 $ 15,769.30 $ 25,777 .78 $ 93,444.44 $ 146,000 .00 

Six $ 11,986.50 $ 17,295.05 $ 27,259 .26 $ 98,814.81 $ 155,000.00 

12/9/2013 



• 
5'x8' Culvert (single) 

Qty Cost Ext 

I Fine Grading (SY) I 14671 $ 5.00 $ 
!Placed Rip-Rap (CY) I 9781 $ 65 .00 $ 

Total Cost $ 
S'x8' Culvert (double) 

Qty Cost Ext 

I Fine Grading (SY) I 15561 $ 5.00 $ 
I Placed Rip-Rap (CY) I 10371 $ 65.00 $ 

Total Cost $ 

5'x8' Culvert (triple) 

Qty Cost Ext 

I Fine Grading (SY) I 16441 $ 5.00 $ 
!Placed Rip-Rap (CY) I 10961 $ 65 .00 $ 

Total Cost $ 
S'x8' Culvert (quad) 

Qty Cost Ext 

I Fine Grading (SY) I 17331 $ 5.00 $ 
I Placed Rip-Rap (CY) I 11561 $ 65 .00 $ 

Total Cost $ 
S'x8' Culvert (five) 

Qty Cost Ext 

I Fine Grading (SY) I 18221 $ 5.00 $ 

I Pl aced Rip-Rap (CY) I 12151 $ 65 .00 $ 

Total Cost $ 

S'x8' Culvert (six) 

Qty Cost Ext 

I Fine Grading (SY) I 19151 $ 5.00 $ 

I Placed Rip-Rap (CY) I 12771 $ 65 .00 $ 

Total Cost $ 

Notes : 

6-in Rip-Rap Placed By Mach ine 24" Deep 

Rip-Rap extends 100' Downstream 

4:1 Slopes 

310. 

Downstream Rip-Rap ($/EA) 

7,333 .33 I Fine Grading (SY) I 
63,555.56 I Placed Rip-Rap (CY) I 
70,888.89 

7,777.78 I Fine Grading (SY) I 
67,407.41 !Placed Rip-Rap (CY) I 
75,185.19 

8,222.22 I Fine Grading (SY) I 
71,259.26 !Placed Rip -Rap (CY) I 
79,481.48 

8,666.67 I Fine Grading (SY) I 
75,111.11 I Placed Rip-Rap (CY) I 
83,777.78 

9,111.11 I Fine Grading (SY) I 
78,962.96 !Placed Rip-Rap (CY) I 
88,074.07 

9,575 .00 I Fine Grading (SY) I 
83,005 .00 I Placed Rip-Rap (CY) I 
92,580.00 

Excludes general conditions (mobilization, construction wate r, materials testing etc.) 

• 
6'x10' Culvert (single) 

Qty Cost Ext 

14891 $ 5.00 $ 7,444.44 

9931 $ 65.00 $ 64,518.52 

Total Cost $ 71,962.96 

6'x10' Culvert (double) 

Qty Cost Ext 

16001 $ 5.00 $ 8,000.00 

10671 $ 65.00 $ 69,333 .33 

Total Cost $ 77,333.33 

6'x10' Culvert (triple) 

Qty Cost Ext 

17111 $ 5.00 $ 8,555.56 

11411 $ 65.00 $ 74,148.15 

Total Cost $ 82,703.70 

6'x10' Culvert (quad) 

Qty Cost Ext 

18221 $ 5.00 $ 9,111.11 

12151 $ 65.00 $ 78,962.96 

Total Cost $ 88,074.07 

6'x10' Culvert (five) 

Qty Cost Ext 

19331 $ 5.00 $ 9,666.67 

12891 $ 65 .00 $ 83,777.78 

Total Cost $ 93,444.44 

6'x10' Culvert (six) 

Qty Cost Ext 

20441 $ 5.00 $ 10,222.22 

13631 $ 65.00 $ 88,592.59 

Total Cost $ 98,814.81 

12/9/2013 



• 
5'x8' Culvert (single) 

Qty Cost Ext 

lFine Grading (SY) I 7331 $ 5.00 $ 
!Placed Rip-Rap (CY) I 2441 $ 65 .00 $ 

Total Cost $ 
5'x8' Culvert (double) 

Qty Cost Ext 

I Fine Grading (SY) I 7781 $ 5.00 $ 
!Placed Rip-Rap (CY) I 2591 $ 65 .00 $ 

Total Cost $ 
5'x8' Culvert (triple) 

Qty Cost Ext 

I Fine Grading (SY) I 8221 $ 5.00 $ 
!Placed Rip -Rap (CY) I 2741 $ 65 .00 $ 

Total Cost $ 
5'x8' Culvert (quad) 

Qty Cost Ext 

I Fine Grading (SY) I 8671 $ 5.00 $ 
!Placed Rip-Rap (CY) I 2891 $ 65 .00 $ 

Total Cost $ 
5'x8' Culvert (five) 

Qty Cost Ext 

I Fine Grading (SY) I 9111 $ 5.00 $ 
I Pl aced Rip-Rap (CY) I 3041 $ 65 .00 $ 

Total Cost $ 
5'x8' Culvert (six) 

Qty Cost Ext 

Fine Grading (SY) $ 5.00 $ 
Placed Rip-Rap (CY) $ 65 .00 $ 

Total Cost $ 

Notes: 

6-in Rip-Rap Placed By Machine 12" Deep 

Rip-Rap extends 50' Downstream 

4:1 Slopes 

310. 

Upstream Rip-Rap ($/EA) 

6'x10' Culvert (single) 

Qty Cost Ext 

3,666.67 I Fine Grading (SY) I 7441$ 5.00 $ 
15,888.89 !Placed Rip-Rap (CY) I 2481 $ 65.00 $ 

19,555.56] Total Cost $ 
6'x10' Culvert (double) 

Qty Cost Ext 

3,888.89 I Fine Grading (SY) I 8001 $ 5.00 $ 
16,851.85 I Placed Rip-Rap (CY) I 2671 $ 65.00 $ 

20,740.741 Total Cost $ 
6'x10' Culvert (triple) 

Qty Cost Ext 

4,111.11 I Fine Grading (SY) I 8561 $ 5.00 $ 
17,814.81 !Placed Rip-Rap (CY) I 2851 $ 65 .00 $ 

21,925.93 Total Cost $ 
6'x10' Culvert (quad) 

Qty Cost Ext 

4,333.33 I Fine Grading (SY) l 9111$ 5.00 $ 
18,777.78 !Placed Rip-Rap {CY) j 3041 $ 65.00 $ 

23,111.11 Total Cost $ 
6'x10' Culvert (five) 

Qty Cost Ext 

4,555 .56 I Fine Grading (SY) I 9671 $ 5.00 $ 
19,740.74 !Placed Rip-Rap (CY) I 3221 $ 65.00 $ 

24,296.30 Total Cost $ 
6'x10' Culvert (six) 

Qty Cost Ext 

4,833 .33 I Fine Grading (SY) I 10221 $ 5.00 $ 
20,944.44 I Placed Rip-Rap (CY) I 3411 $ 65.00 $ 

25,777.78 Total Cost $ 

Excludes general conditions (mobilization, construction water, materials testing etc.) 

• 
3,722.22 

16,129.63 

19,851.85] 

4,000.00 

17,333 .33 

21,333.33 1 

4,277.78 

18,537.04 

22,814.81 

4,555 .56 

19,740.74 

24,296.30 

4,833 .33 

20,944.44 

25,777.78 

5,111.11. 

22,148.15 

27,259.261 

12/9/2013 
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310.057 

Mass Excavation Estimate 

Equipment CAT365C 

Bucket 5. 2 

Fill Factor 0.9 

Actual Capacity 4.68 

Cycle Time (Sec) 30 

Truck Capacity (CY) 25 

Cycles to Fill Truck 6 

Time to Fill Truck (Sec) 180 

Haul Time (sec) 1200 

Dump Time 60 

Return Time 1200 

Truck Cycle Time 2640 

Trucks Needed 15 

Production (CY /HR) 500 

80% Efficiency (CY /HR) 400 

Equipment/Labor Cost Qty Ext 

CAT 365C $133.38 1 $ 133.38 

18-Wheel End Dump $58.00 15 $ 870 .00 

Operator Level Ill $36 .09 1 $ 36.09 

Truck Driver $23 .92 15 $ 358.77 

8000 Gallon Water Truck $79.25 2 $ 158.50 

Water Truck Driver $23 .92 2 $ 47 .84 

Motor Grader $50.00 1 $ 50.00 

Operator Level II $35 .01 1 $ 35 .01 

Dirt Foreman $23.56 1 $ 23 .56 

Superintendent $40.16 1 $ 40.16 

1/2 Ton Truck $14.00 2 $ 28.00 

Total $ 1,781.30 

Cost ($/CY) I s 4.451 

Assumptions 

1. Haul and disposal within 5 Miles of site 

2. 80% Job efficiency 

3. Average haul speed of 15mph 

4. Davis-Bacon Wages 

5. Below Avg digging conditions (70% Depth & 90° Swing) 

6. Average Skill Operato rs 

7. Excludes General Cond it ions 

NOTES: 

Based on recent bid tabs, mass excavation should be in the range 

of $4.45 & $5.00 perCY. Values in this range were utilized for 
cost estimating. 



• 
Equipment 

Trenching Machine 

Operator Level Ill 

4k Gallon Water Truck 

Truck Driver 

Dirt Foreman 

1/2 Ton Truck 

Front Loader 

Operator Level II 

Subtotal 

Production (80% Job Efficiency) 

Trenching Cost 

Purchase Slurry 

1-Sack Slurry 

Concrete Finisher 

Laborer 

Slurry Cost 

Total Trench Cost 

310. 

Slurry Trench Estimate (1'x5 ') 

Vermeer Trenching Machine 

56.25 

$36.09 

31.25 

$23 .92 

$23.56 

$14.00 

$36.84 

$35 .01 

$ 256.92 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

$/Hr 

I 1441LF/HR 
$ 1.78 $/LF 

$ 72.50 

0.18518519 

$ 0.11 

$ 0.09 

$ 13._§_ 

$/CY 

CY/LF 

$/LF 

$/LF 

$/LF 

I $ 15.41 ($/LF 

10.5YD/Truck 

(5.4LF/YD) 

56.7 Ft/Truck 

170.1 3 Trucks per Hour gives (LF/HR) 

• 
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050 Required Thickness* 

(inches) (inches) 

1 

2 

3 

4 

5 7.5 

6 9 

7 10.5 

8 12 

310. 

Unit Cost Development­

Riprap 

Unit 
Unit Cost/ Area 

Cost/Volume 

($/CY) ($/SY) 

$7.00 

$7.00 

$7.00 

$7.00 

$65 .00 $13.54 

$65 .00 $16.25 

$65 .00 $18.96 

$65.00 $21.67 

I* Required rip rap thickness is 1.5 times the 050 per the Hydraulics Manual 

• 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction {Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisit ion 

Maintenance 

Quantity Estimation 

Riprap Cutoff Walls 

Channe l Excavation 

Riprap Liner 



• East Mesa ADMP- Update 

Landscape Aesthetics and Envi ronmental Costs Assumptions and Costing Criteria 

Summary 

Landscape costs for the proposed channels, setbacks, and basins are based on the fo llowing 
assumptions: 

Item Unit Costs 
Moveable Bed Channel Acre $4,500 
Ri -Ra Channel Bottoms Acre $1,500 

Landsca e Setback Acre $6,100 
Low-Flow Channel Acre $6,100 er acre 

Swale Acre $13,400 er acre 
Buffer Acre $6,100 er acre 

Basin Acre $5,000 per acre 

The assumptions and sub-unit costs associated with these items are described in more detail 

• below. 

Moveable Bed Channels (Landscape Only) 
The moveable bed channels are planned to include a Natural Sonoran Desert Wash 
Landscape Design Theme. Th is will comp lement the proposed equestrian trai l multi-use and 
is compatible with the existing as well as future settings. Th is landscape design theme will be 
achieved through the use of tal l pot trees and hydroseed. 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (20) trees per acre $2,000/acre 

Hydroseeding, Native Riparian Seed Mix $2,500 per acre $2,500/acre 

Total $4,500/ acre 

Trees 

Tree costs for the moveable bed channel are based on the number of ta ll pot trees required 
to reflect the density of a natural wash in the same area. 

A 1000 feet length of Siphon Draw was selected to represent a vegetated natura l wash. (See 
Figure below). 44 trees tota l were identified along both sides of the wash, averaging one tree 

• every 23 feet of wash. 



• 

• 
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Hydroseed 

The channel top-widths for the Meridian 

channel alternatives ranged from 78 feet to 

132 feet, giving an area range between 330 

feet to 560 feet of channel length per acre. 

Using the basis of 1 tree for every 23 feet 

of channel would require between 14 to 24 

trees per acre to represent the same 

density found in the Siphon Draw example. 

For the purposes of this analysis, a total of 

20 trees per acre were selected from this 

range for calculating the approximate costs 

resulting in a per acre cost of $2,000 for tall 

pot trees. 

Other plant materia l will be established using hydraulically applied native plant seed, or 

hydroseeding. Typical hydroseed bids for recent flood control design projects ranged from 

$1,500 per acre to $2,500 per acre. For the purposes of this analysis, the higher valu e was 

used of $2,500 per acre. 

Rip-Rap Channel Bottoms 
A dust control hydroseed application will be required as a minimum treatment for those 

locations where the rip-rap for a channels extends only to the bottom of the channel side­

slopes. This will be the only landscape item proposed in this condition. 

Item Unit Cost Unit Cost 
Hydroseeding, Dust Control Mix $1,500 per acre $1,500/acre 

Tota l $1,500/acre 

Hydroseed 

Typical hydroseed bids for recent flood control design projects ranged from $1,500 per acre 

to $2,500 per acre. For this analysis, the lower value of $1,500 per acre is used for hydroseed 

intended only for dust control purposes. 

Landscape Setback 
All channel landscape setbacks are intended to have a Semi-Natural Sonoran Desert 

Landscape Design Theme though this does not preclude a cost-share partner implementing 
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a more intensive landscape design theme where appropriate. This landscape design theme 

will complement the majority of landscape treatments in the East Mesa ADMP plann ing area 

and be easily integrated into streetscape designs where channels fol low arterial roadway 

alignments. The implementation of this landscape design theme will be achieved through the 

use of tall pot t rees and hydroseed, consistent with District standards and di rection received 

from the project partners. 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (36) trees per acre $3,600/ acre 

Hydroseeding, Native Flowering Shrub $2,500 per acre $2,500/ acre 

Seed Mix 

Total $6, 100/acre 

Trees 
Tree costs for the landscape setback are based on the number of tall pot trees required to 

provide one tree every 30 linear feet of setback on a 40 foot wide setback. This tree spacing 

is based on the common spacing for municipal streetscapes. This equals 36 trees per acre for 

a 40 foot setback . 

Hydroseed 
Other plant material will be established using hydraulically applied native plant seed, or 

hydroseeding. For the purposes of th is analysis as noted above, $2,500 per acre is being 

used for cost estimating purposes based on recent project bid pricing. 

Low-Flow Channels (Overbank Water-Harvesting) 
The low-flow channels are intended to have a Semi- Natural Sonoran Desert Landscape 

Design Theme though this does not preclude a cost-share partner implementing a more 

intensive landscape design theme where appropriate. This landscape design theme will 

complement the majority of landscape treatments in the East Mesa ADMP planning area and 

be easily integrated into streetscape designs where channels follow arterial roadway 

alignments. The implementation of this landscape design theme wi ll be achieved through the 

use of tall pot trees and hydroseed, consistent with District standards and direction received 

from the project partners. 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (36) trees per acre $3,600/ acre 

Hydroseed ing, Native Flowering Shrub $2,500 per acre $2,500/ acre 

Seed Mix 

Total $6,100/ acre 
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Trees 

Tree costs for the low-flows are the same as for the landscape setbacks, which are based on 

the number of tall pot trees requi red to provide one tree every 30 linear feet of setback on a 

40 foot wide "buffer". Th is tree spacing is based on the common spacing for municipal 

streetscapes. This equals 36 trees per acre for a 40 foot setback. 

Hydroseed 

Other plant material wi ll be estab li shed using hydraulically applied native plant seed, or 

hydroseeding . For the purposes of this analysis as noted above, $2,500 per acre is being 

used for cost estimating purposes based on recent project bid pricing. 

Swale 
The swale designed to collect upstream nuisance flows is intended to have a Semi-Natural 

Sonoran Desert Landscape Design Theme though, as with the other landscape features, this 

does not preclude a cost-share partner implementing a more intensive landscape design 

theme where appropriate. The implementation of this landscape design theme will be 

achieved through the use of tall pot trees and hydroseed, consistent with District standards 

and direction received from the project partners. 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (109) trees per acre $10,900/acre 

Hydroseeding, Native Flowering Shrub $2,500 per acre $2,500/acre 

Seed Mix 

Total $13,400/acre 

Trees 

Tree costs for the swales are based on the number of tall pot trees required to provide one 

tree every 40 linear feet of swale. Th is equals 109 trees per acre for a 10 foot swale. 

Hydroseed 

Other plant material will be established using hydrau lically applied native plant seed, or 

hydroseeding . For the purposes of this analysis as noted above, $2,500 per acre is being 

used for cost estimating purposes based on recent project bid pricing. 

Landscape Buffer 
All landscape buffers are intended to have a Sem i-Natural Sonoran Desert Landscape Design 

Theme though this does not preclude a cost-share partner implementing a more intens ive 

landscape design theme where appropriate. This landscape design theme will complement 

the majority of landscape treatments in the East Mesa ADMP planning area and be easily 

integrated into streetscape designs where channels follow arterial roadway alignments. The 
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implementation of th is landscape design theme wil l be achieved t hrough the use of ta ll pot 

trees and hydroseed, consistent with District standards and direction received from the 

project partners. 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (36) trees per acre $3,600/ acre 

Hydroseeding, Native Flowering Shrub $2,500 per acre $2, 500/ acre 

Seed Mix 

Total $6,100/ acre 

Trees 
Tree costs for the landscape buffers are similar to the landscape setbacks, and are based on 

the number of tall pot trees required to provide one tree every 30 linear feet of buffer on a 

40 foot wide maxi mum buffer width. This tree spacing is based on the common spacing for 

municipal streetscapes and equals 36 trees per acre. 

Hydroseed 
Other plant material will be established using hydraulically applied native plant seed, or 

hydroseeding. For the purposes of this analysis as noted above, $2,500 per acre is being 

used for cost estimating purposes based on recent project bid prici ng. 

Basins 
Proposed basins are planned to include a Semi-Natural Sonoran Desert Landscape Design 

Theme. This wi ll complement the range of mu lti-use facili t ies that might be planned for the 

basins or allow the basin to serve as passive open space in the event that no multi-use 

function is implemented during project design. This landscape design theme provides great 

flexibility and is compatible wi th all existing as well as futu re settings. This landscape design 

theme wi ll be achieved through the use of tall pot trees and hydroseed . 

Item Unit Cost Unit Cost 
Tall Pot Trees $100 each, (25) trees per acre $2,500/ acre 

Hydroseedinq, Native Riparian Seed Mix $2,500 per acre $2,500/acre 

Total $5,000/ acre 

Trees 
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Tree costs for basin landscaping are based 

on the number of tall pot trees required to 

reflect the density of a natural or semi­

natural retention area near the 

undeveloped portions of eastern Maricopa 

County. One of the many stock ponds 

located in the Pinal County portion of the 

study area was selected to represent a 

semi-natural basin. 

The figure at left shows a 1 acre square 

that includes the selected man-made stock 

pond. Approximately 25 trees can be 

counted in this representative acre, which 

was used to establ ish the costs for the 

basin treatments. At a cost of $100 per tree, th is results in a per acre cost of $2,500 for ta ll 

pot trees. 

Hydroseed 
Other bas in plant material and cover will be established using hydraulically applied native 

plant seed, or hydroseeding. Typical hydroseed bids for recent flood control design projects 

ranged from $1,500 per acre to $2,500 per acre. For the purposes of this analysis, the higher 

value was used of $2, 500 per acre. 

Multi-Use Costs 

Multi-use functions associated with each basin are not reflected in the costs. It is assumed 

that any mu lti-use function will require a cost share partner in order to implement. The 

implementation of a multi-use function in a basin would take place under the conditions it 

would not interfere with the primary flood protection function of the basin . 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Rip rap Cutoff Walls 

Channel Excavation 

Riprap Liner 



Hernan Aristizabal 
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From: 
ent: 
o: 

Jennifer Pokorski - FCDX Ump@mail.marrcopa .gov] 
Wednesday, October 10, 2012 8:47 AM 
Hernan Aristizabal 

Subject: FW: Land Prices 

land price fo r the alternative analysis ... 

From: Gary Scott - FCDX 
Sent: Wednesday, October 10, 2012 8:06AM 
To : Jennifer Pokorski - FCDX 
Subj ect: RE: land Prices 

Hi Jen - Here is what we are seeing for sales info rmation in the area of t he East Mesa AOM P Update. I have provided a 

range In types of value, primari ly because this area was hi t pretty hard by the Recession and saw a lot of Bank Sa les 
(REO's) which affected the market, there are st ill so e REO;s going o n, but now we are starting to see seconda ry a ctivity 

co ing along. Let me know if you need anything else. Thanks. Gary Scott • / ~ .J ~ 
/ .I .z,, ttt?t? wul .tA &r.,. c.rr.t«A l J 

Vacant Ho ld for lnve tment (future la!J,d..Deyelopment parcels) - $17,000 to $35,000 per acre (wt ,'d -r._...,.,,) 
Residential Lots 1-5 acr s - $27,000 t$4S,OOb-- J 76

1 
tH7q t.Ncd /rl C•f.,t ~,rrt,A1 .. ·1u l*''"" .. n:,,~) 

Vacant Undeveloped Commercial - $2 .75 -~ §' $. 71-/.r,:. .t if~ r6CI fP"/4~ -:: /lr8,Pift7/AC.. 
/ :~~idential Home - $90,000 - $170,000 (th is is a pretty w ide (ange, because there cHe still REO's and short sa les taking 
~ce, and a wide variety of home types in this study "ea). 

• C/~1/ d~U. A"'~( /~~t,lul ''1 a~..,;,.,Jt.,:il-cl. a('.{vl?frvl ~ P-< J' /f&?.tP#16/I(C. . 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Rip rap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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Rittenhouse FRS 
Fiscal Years 2005 - 2009 

52.52 Acres 

Functional ~oi pti n: 1h stmcture collect rtmoff v .. ater fi· m a 51 sq. nu le area and 
convey it rrrth to a 33" prioci oul l~ pi~ and into the reservoir are-a of Vineyard FRS . 

. -, ypical maintenance perfolTiled on this tructure: Debris & trash removaJ, sediment 
ren10val rosion repair, vegetation control (weed ), mower operations, rodent control> 
fence! gates repair and replacement, motor grader vvork on access roads and ramps, sign 
n"lainv nanc includes ref1.u:bishing placards, and stali gage ·. Vandalisinrnaintenance 
indudes; gate /fence r !A1.i.rl sign replacement, illegal dumping, and damaged caused by 
w1authorized vehicle access. 

( Ct.b' _,. 

c£"1v-tjmtrl~ 

/JiA~~--~& 

r!zs-.r: !7 / '14~/A.r, 
I 'I!. '/C7 I r~"/ao·, 

I w ></rt!"/a"'{ 
/ J'?/ ~J/'ftt:/pc/1 
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Aver-age Yearly Cost: S46, 795.43 0& V1 Labor Costs for 
Rittenhouse FRS 5 Years 

Ave age Yearly Cos1 Per Acre: ~89 .00 

DEBRIS EMOVAL 
DAM SAFETY PROGRA 1 
EROSION REPAIR 
FLOODWAY MAl TENANCE 
GATED OUTLET MAl T · NANCE 
MOSQUITO ABP..TEMENT 
PRINCIPAL OUTLET MAINTENANCE 
ROAD, DIRT 
RODENT/ANI/I NSECTT~EATME T 
SILT DEPOSIT REMOVAL 
SIGN MAINTENANCE 
STORM SURVEILlANCE 
VEGETATION REMOVAL 
WEED CONTROL 

Ave age Yea ly Ho rs: 1 , 22t~ . 9C 

$154 59 
$146,855 01 

$6,889 71 
$9,790 70 

512 ,023.83 
$1 ,£98 17 

$10.751 34 
$379.51 

$7 ,833 .55 
$4,17648 
$4 ,846 84 
$1 ,386 74 

$16,513 29 
$10,847.27 

Total Hours: 6,124.50 $ 233,977.14 

Retention Basin Total Cost = $ 75,068.29 
Average Yearly Cost == $ 15,013.66 
Average Yearly Cost Per Acre = $ 285.87 

/Jfttlt.ftJ /-knt/ ur/v,.,uv/ 

~~1/;,r . 
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O&M Equipment Costs for 
Average Yearly CostS1 ,956. 4 

'---R-it.te_n_h_o_u_s_e_F_R_s_s_Y_e_a_r_s _ _. .A.verage Yearly Cost Per Acre: 5227.65 

DEBRIS REMOVAL 
DAM SAFETY PROGRAM 
E=\OSION REPAIR 
FLOODWAY MAl TENANCE 
GATED OUTL ET MAJNTEN.lo.NC 
MOSQUITO ABATEMENT 
PRINCIPAL OUTLET MAINTENANCE 
ROAD, DIRT 
RODEN /ANT/INSECT TREATWE NT 
SILT DEPOSIT REMOVAL 
SIGN MAINTE ANCE 
STORM SURVEILLANCE 
VEGETAT ION REMOV.C.L 
WEED CONTROL 

$71 .74 
$47,502.01 

$1,149.11 
$819.00 

$1,406.34 
$361.62 

$1.552 .75 
$13 .20 

$1 ,251.18 
$1, 181.81 

$464 .35 
$187.61 

$1,460.48 
$2 ,241.50 

$59,780.69 

Retention Basin Total Cost=$ 10,872.35 
Average Cost Per Year=$ 2,174 .47 
Average Cost Per Year Per Acre=$ 41.40 

f4t!tj44,/ 14;/f/ 

lti~,t;,; ~ 64 1'1''1./' 
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O&M Material Costs fo r 
Ritten ouse FRS 5 Years 

D.!I.M SAFETY PROGRAV1 
EROSION REPAIR 
FLOODWAY MAl NTEN.A.NCE 
GATED OUTLET MAINTENM C 
MOSQUITO ABATEME T 
PRINCIPAL OUTLET MAINTENANCE 
rtOOENTfANTIINSECT TREATME T 
SILT DEPOSIT REMOVA_ 
SIGN MAINTENANCE 
s-ORM SURVEI LLANCE 
VEGETATIO 1 REMOVAL 
WEED CONTROL 

Average Yec:;rly Cosl$42 , 186 .49 
Averas e Yea rly C ost Per Ace : $a03 25 

199,135.33 
$6.00 

$231 .78 
$95.38 

$2,035.55 
$46.08 

5272 .98 
$87.46 

$1)044 .88 
$36.25 

$146 .49 
$7,794 .29 

$ 210,932.46 

Movable Bed Total Cost=$ 11,701.76 
Total Cost Per Year=$ 2,340.35 
Total Cost Per Year Per Acre=$ 44.56 

/lf!l!t/t/ 1h-~~ a//l4ntJ ~ rft 

• /'t~7f,;, t5.a;-I'.:Zr-:, 

• 
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Rittenhouse FRS 
Fiscal Years 2005 - 2009 

52.52 Acres 

Average Cost Per Acre $1~0 -- J,.;v.J, ~h-.-./r 
· · ·~ A,-1 ~M#t" ~ 

,11(,~11,~~~ 4td ~~ ...... L 4-
./ic P,~ tfdr~ . 

unctional .D:scrlption: TI1is stru ture collect runofr \Vater finm a 51 sq. mile area and 
conveys i not1hto a 3311 prh~i~ outlet pip; and intothe reserv· ir area of Vineyard FRS. 

Typical maintenance perfom1ed on this s1lucture: ~bris & trash renuval~ sediJnent 
removal, eJosion repair, vegetation control (weeds), mower operations, rodent control, 
fence/gates repair and replacement, motor grader oork on access roads at d ramps, sign 
n18.intenance indudes refurbishing placards, and staff gage'S. Vandalisrnmaintenance 
includes; gaie /fence repair, sign replacement, iiJegaJ dumpin2:. and dan1aged caused by 
t.mauthOJized vehicle access. 

('d.,. 

{1 v!fJif•vll 

~h,tt:./ 

//17. r7/tft4;/ur.r{ 

I !1.J.r/ru.;/a,,., 
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O&M Labor Costs for 
Rittenhouse FRS 5 Years 

DEB IS REMOVAL 
DAM SAFETY PROGRAM 
EROSlON REPAI 
FLOODWAY MAINTENANCE 
GATE OUTLET MAINTENANC 
MOSQUITO ABATEMENT 
PR INCIPAL OUTLET MAINTENANCE 
~OAD , Dl T 
=mDENT/ANT/INSECT TRE/>,TMENT 
SILT DEPOSIT REMCVAL 
SIGN MAl TENA 'lCE 
STORM SURVEIL A CE 
VEGETATION REMOVAL 
W EED CONTROL 

Average Yea·ly Cos : $45,795.43 
Average Year1y Cost Per Ac re : $891.• 0 

Average Yearly ou rs: '1,224 .90 

S154 59 
$ 46,8B5.01 

$6,8B9 71 
$9,790.70 

$12 ,023.83 
$1 ,49B.17 

$ 0,751 .34 
$379.51 

$7 833.55 
S4 'j 76.48 
$4,846.84 
51 386 74 

$16,51:>.29 
51 0,847.27 

Total Hours: 6,124.50 $ 233,977.14 

Movable Bed Total=$ 30,872 .73 
Average Yearly Cost = $ 6,174.55 
Average Yearly Cost Per Acre=$ 117.57 

./ ./ I ~ ~VA~4 I&~ 
/lj~t;~/<1(' El(.,(~r.r an Na¥•~ 

ck,~t.;, 
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Average Yearty Cost$.11 , 956.14 
O&M Equipment Costs for 
Rittenhouse FRS 5 Years 

~----------------------.. Average Yearly Cost Per Acre: 227.65 

DEBRIS REMOVAL 
DAM SAFETY P ROG AM 
EROSION REPAI~ 
FLOODWAY MAINTEr ANCE 
GATED 0 TLET MAINTENANCE 
MOSQUITO ABATEMENT 
PRINCIPl\l OUTLET MAINTENANCE 
ROAD, DIRT 
RODENT/ANT/INSECT TREATMENT 
Sl T DEPOSIT REMOVAL 
SIGN MAINTENANCE 
STORM SURVE ILLANCE 
VEGETATION RE 0 /AL 
WEED CO NTROL 

$71 74 
S47,502 01 
$,149.11 

$6 9.00 
$1,406.34 

5361 .52 
$1,552.75 

$131 .20 
$1 ,251. 18 
$1 ,181 .81 

$464 .35 
$187.61 

$1,460.48 
S2,24 .50 

559,780.69 

Movable Bed Total Cost=$ 5,133.52 
Average Cost Per Year=$ 1,026.70 
Average Cost Per Year Per Acre=$ 19.55 

11ft;4-ltd ~;!~('#(,~ 
• c~,( ;f. 

• 
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O&M Ma eria l Costs for 
Rittenhouse FRS 5 Years 

DAM SAFETY PROGRAM 
EROSION REPAIR 
FLOODWAY MAINTENANCE 
GATED OUTLET MAINTENANCE 
MOSQUITO ABATEMENT 
PRINCIPA OUTLET MAINTENANCE 
RODENTJANT/INSEC- TREATMENT 
SILT DEPOSIT REMOVAL 
SIGN MAINTEN.A.NCE 
STORM SURVEILLANCE 
VEGETATIO REMOVAL 
W EED CONTROL 

/werage Yearly Cos$42, 1 6.49 
Average Yearly Cos Per Acre: 5803.25 

199,135.33 
56.00 

5231.78 
$95.38 

$2,035.55 
$46.08 

$272.98 
$87 .46 

$1 l044 .88 
$35.25 

$1 46.49 
$7,794.29 

$ 210,932.46 

Movable Bed Tota l Cost""$ 3,523 .20 
Total Cost Per Year=$ 704 .64 
Total Cost Per Year Per Acre=$ 13.42 

4'fti./td' ~;;,l;fl.#f"' «'l /~P~A,t £ hft1'/At4 ~p/ 
c.4~,,t.k. 

Page 4oft. 



• 

• 

• 

East Maricopa Floodway 
Flsca! Years 2005- 2009 

27.5 Miles 

Average Cost Per 

£t:t~/ #IFA APwtP 

/I~,{Q t'.I.A.,..,t./ 
Hfc.,~~.,~~~(4 v~'l 

L'!r,L- 0~-/~ 

AJ/VMt 141/ 
~g/ If ~(l'rl/(A~~ 

~k~~ 
cu""'* / 4fAI'A:tf~~&.~~ c.t 

CJ~,.(, 
ftulCtiona1 ~cription: Reach 6 of the floodvvay is the outlet reach and empties into the 
Gila River midway bet\~een SR93 and I~ 1 0. ft carries nu1off vvmer from the upper 5 
reaches, Queen Creek Channel entering the floodway just north of Cbandler Heights 
Road, Powerline Floocl\wy, and loca1 n.moft: 

Typical maintenance pertonred on this trucntre: Ikbris & trash ren10val, veg tation 
control (\\eeds), rodent control, sediment ren10val, bulldozer sow· and erosion repair in 
floodway invert, rrov'i~er operations, fence/gates repair andreplacerrent, cDncrete repal!, 
1notor grader work n access roads and ramps sign maintenance refin·bishing p1acards 
and staff gages, erosion repair from sheet runoff: and grouted riprap repair. Landscape 
maintenance includes irrigation, tree and p]ant care, and routine grow1ds maintenance. 
Vandalism maintenance includes; graffiti rerooval, gate /fence repair, sign replacement 
and damaged calL~ by unautl1orized vehid access . 
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O&M Labor Costs for 
East Maricopa Floodway- 5 Years 

Average Yea rly Ho rs: 7,611.58 
Average Yearly Cost:$17 1,716.69 

Average Cost Per Mile: $6,244.24 

BACK FL W ASSEMBLEY TESTING/REPAIR $1,968.69 
Cl IZEN CONCERN $137.40 
Code Compliance Vlolatlo s (City, County, State, et$9,943.50 

CONCRETE REPAIR 
DEBRIS REMOVAL 
EROSION REPAIR 
EQUIPMENT TRA SPORT 
FENCE INSTALLATION 
FlOODWAY MAIN ENANCE 
FE CE REPAIR 
GATE INSTALLA 10 
GRO NOS MP..I NTENANCE 
GATED OUTLET MAINTE ANCE 
GRAFFITI REMOVA 
IR IGATIO MAINT NA CE 
KILLER BEES 
WORK FOR LAND MANAGEr•AENT DIVISiON 
MOSQUITO ABATEMENT 
MOWER OPERATIONS 
PLANT AINTE ANCE 
PRINCIPAL OUTLET MAINTENANC 
ROAD. DIRT 
RODENT/ANT/INSECT TREATMENT 
R VEGETATION 
STRUCTURE ADDITION 
SILT DEPOSIT REMOVAL 
STAFF GAUGES 
SIGN INSTALLATION 
SIGN MAINTENANCE 
STRUCTURE REPAIR 
STORM SURVEILLANCE 
STRUCTURE STORM MAINTENANCE 
VANDALISM FENCE 
VANDALISM GATE 
VEGETATION REMOVAL 
VANDALISM SIG 
VANDALISM TRASH 
W EED CONTROl 

Total Hours :38,057.90 

$17,043.23 
$12,08~ . 78 

$111 ,943.2 
$1 75.79 

$2,649.83 
$237,315.98 
$30,606.73 

52,466.08 
$119,583.22 

$720.90 
$1 ,947.61 

$13,678.12 
$2,027.69 

$70.799.26 
$61 ,348.45 

$285,265.44 
$47,970.60 

$3,436.87 
$67,056.83 

$9,468.00 
$1,1 93.37 

$15,904.29 
$1,774.26 
$1,704.86 
$9,626.56 
$5,553.69 
$4,544.78 
$7,068.41 

$36.611.02 
$20,808.16 
$11,060.15 
$91,544.75 
$14,353.94 
513,167 .. 38 

$200,891 .36 

$ 1,545,450.19 
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O&M Equipment Costs for 
East Maricopa Floodway- 5 Years 

Average Yearly Cost: $37,572.03 
Average Yearly Cost Per M'le: $1,366 26 

ADMI, ISTRATIVE F NCTIONS 
A TTREATME T 
BLUE STAKE 
BUILDING MAINTENANCE 
CITIZEN CONCERN 
COL PHYSICAL 

$474.45 
$56.55 

$9 36 
$99.04 
$86. 10 
S31 .20 

CONTRACTO C NSU TAN 
CONCRETE REPAIR 
CHEMICAl SUPFORT 

M -ETI NC: $461 .54 

CHE ICAl TRUCK 
GRANITE EROSION REPAIR 
DEBRIS REMOVAL 
D/>.M SAFETY PROGRAM 
DRUG TESTING 
EQ UIPMENT CLEANUP 
EQUIPMENT DOWN TIME-FIELD 
EQUIPMENT INSPECTION 
WORK FOR NGIN ERING 

VA LUATI ON PR EP. 
ROStON REPAIR 

EQUIPME TTRI>.NSPORT 
FENCE I -JSTALLATION 
FLOODWAY MAINTENANCE 
FENCE REPAIR 
GROU DS MAINTENANCE 
GRAFFITI REMOVAL 
IRRIGATION MAINTENANCE 
JOB P NNING 
ON THE JOB TRAINING 
KILLER BEES 
WORK FOR LAND MANAGEMENT DIVIS 
MOSQUITO ABATEMENT 
Ml IGATION 
MOSQUITO SUPPORT 
MATERIALS TRANSPORT 
MOW R OPERATIONS 
OPERATIONAL INSPECfiONS 
OTHER MAINTENANCE 
WORK RELATED TO ERMITS 
P T MAINTENANCE 
P A Nl G AND PROJ C MANAGEMEr 
PLANT STORM DAMAGE 
ROAD, DIRT 
RODENT EROSION 
RODENT HOLE REPAIR 
RODENT TREATMENT SUPPORT 
RODENT/ANT/INSECT REATMENT 
REVEG ETA.TION 
S RUCTURE ADDITION 
SILT DEPOSIT REMOVAL 
SUPERVISOR FUNCTIONS 
STAFF GAUGES 
SIGN INSTA TION 
SIGN MAl TENANCE 
STRUCTURE REPAIR 
STORM SURVEILLtt.NCE 
SC E ULED MEETINGS 
TRUCK P EP 
TRAINI I G 
TRAVEL TIME 

$2 ,159.76 
$ 1,273.08 

S664.20 
5781 .33 

$5,155.70 
$3,550.95 

$40.34 
$ 186.00 

$1 ,372.91 
$1 7.;:,0 

$52.42 
$2U6 

$30,636.33 
$4,297.58 
$6,039.97 

$10,488.09 
$2.1 96.72 
$2,341 .73 

$76.59 
$774.00 

$22.34 
$264. 9 
$400.28 

$2,8 8.78 
54,6 17.07 

$137.92 
$288.02 
$332. 5 

$14,714.83 
$499.48 

$1,439.21 
$39.90 

$5,994 71 
$24.00 

$1,274 61 
$15,276.00 

$2 ,240.16 
$459 70 
$754.98 

S4 ,915 14 
$62 40 

S1,961 .60 
52,954.09 

$516.83 
54.68 

$276.78 
$422.66 
S49.14 

$76 .6 
$8.00 

$106 .67 
$422 90 
$720 .08 
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VANDALISW FENCE 
VANDALISM GATE 
VANDALISM OTHE 
VEGETATIO l REMOV.A.L 
VANDALISM SIGN 
VA DALISM TRASH 
VANDALISM VEHICLE 
WEED CONTR 
YARD MAINTENANCE 

$973.69 
$165.62 

$ 2.04 
'$29,207.07 

$99.43 
$216.80 
$106.80 

$18,844.55 
$13.65 

$187,860.14 
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O&M Material Costs for 
East Ma ricopa Floodway- 5 Years Average Yearly Cost: $51,650.39 

Ave age Yea ly Cost Per Mile: $1,878.20 

ANT TREATMENT $36.00 
BUILDING MAINTENANCE $165.92 
CITIZE CONCERN S3.13 
CONCRETE REPAIR $3,1 71. 87 
CHEMICAL SU PORT $444.32 
CHEMICAL TR UCK $4,806.15 
GRA ITE EROSION REPAIR $41 B 43 
DEBRIS EM OVAL $324.30 
DAM SAFETY PROGRAM $8 ,634.71 
EQUIPME T CLEANUP $770.38 
EVALUA ION PREP. $1,248.00 
EROSION RE PAIR $1 ,301 .92 
EQUIPMENT TRANSPORT $2.48 
FENCE INSTALLATION $18,535 17 
FLOODWAY MAINTENANC $2 ,645.74 
FENCE REPAIR S5,332 .95 
GROUNDS MAitHE ANCE $8,649.01 
GRAFFITI RE ~OVAL $438.5 
IRRIGA ION MAINTENANCE $197 .56 
KILLER BEES $7.10 
WORK OR LAND MA AGEMENT !VISION $6,376.11 
MOSQUITO ABATEMENT $14,872 .01 
~ ITIGA ION $42 .34 

MOSQUI 0 SUPPORT $26.59 
MATERIALS TRANSPORT $440 91 
MOWER OPERATIONS 51 ,337.77 
0 HER MAINTENANCE $1,453.81 
PLANT MAINTENANCE $8,518.89 
PLANT STORM DAMAGE $449.86 
ROAD, DIRT $7,920.12 
RODENT EROSION S479.40 
RODENT HOLE REPAIR 51 2.00 
RODENT TREATMENT SUPPORT 518.63 
RODENT/ANT/INSECT TREATMENT $2.882.54 
STRUCTURE ADDITION $6,706.32 
SI_T DEPOSIT REMOVAL $141.64 
STAFF GAUGES $20.00 
SIGN INSTALLATION $2,663.62 
SIGN rAAINTENANCE $1.435.43 
STRUCTURE REPAIR $31.00 
TRAVEL TIME $22.72 
VANDALISM FENCE $238.25 
VANDALISM GATE $135.96 
VEGE ATION REMOVAL S2,2L0,37 
VANDALISM SIG $315.34 
VANDALI SM TRASH S19.70 
W EED CONTROL 150,316.93 

$ 258,251.94 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Rip rap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Riprap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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East Mesa ADMP- Alternative Analysis 

Unit Cost Development 

Construction (Culverts, Excavation, Riprap) 

Landscaping 

Land Acquisition 

Maintenance 

Quantity Estimation 

Riprap Cutoff Walls 

Channel Excavation 

Riprap Liner 
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Future£ DO!J" ~·~ 24 
Assumed Alignment 

EAST M E SA 
AREA DRAINAGE 

MASTER PLAN UPDATE 
FCD 2011C017 

( I I J Project Boundary 

Future SR 24 Al ignment 

D Drainage Zones 

ZOI'£ 

SR24Zone 

Ellsworth Zone 

Rittenhouse Zone 

Area Acres 

2512 

3278 

5612 

LOCATION MAP 

Value 

$330,083,982 

$430,759,551 

$737,467,069 

2 

2255 N. 44th Street Suite 125 
Phoenix, Arizona 85008.3299 
Tel. 602 .244.2566 
Fax. 602 .244.8947 
WetJ . www.entellus .com 

l(ln90"' lft.OO'r8 
JE FULLER 

NO FURTHER ACTION 
LAND VALUATION 
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Project: East Mesa ADMP Update 
Contract FCD2011 C017 

Collection Tracking Sheet 

Item Number I Number of Copies I Prepared I Received From I Date 
Stored/Location Type Titl e Descript ion 

I By I Agency I I Contact I Agency I Rece ived 
Entered by 

Date 
Flood Control Dlst rlc of Mar icopa County 

5 PDF 1 East Mesa ADMP Project Phasing Map ADMP Map Dibble & Associates Consulting Engineers FCDMC 7/23/1998 - FCDMC Entellus MAN 
80 JPG 1 East Mesa ADMP Field Photos Field Photos Unkown FCDMC 8/17/2009 - FCDMC 3/8/20 12 En tell us RLJ 
81 PDF 1 East Mesa ADMPU Hydrology Field Photos Unkown FCDMC 9/9/2006 - FCDMC 3/8/20 12 Entetlus RLJ 
82 JPG 1 Stock tank West of BMX Field Photos Unkown FCDMC 4/22/2009 - FCDMC 3/8/2012 Entellus RLJ 
91 OAT 1 EMF HEC-1 Models Modified Hydrology Models FCDMC FCDMC 5/9/2002 - FCDMC 3/8/2012 Entellus RLJ 
92 PDF 1 EMF HEC-1 Schematics Modified Hydrology Schematics J2 Engineering and Environmental Design FCDMC 6/8/2009 - FCDMC 3/8/201 2 Entellus RLJ 
93 XLS 1 Williams Gateway Freeway HEC-1 Results Summary Hydrology Flows J2 Engineering and Environmental Design FCDMC 10/20/2009 - FCDMC 3/8/2012 Entellus RLJ 
94 PDF 1 Southeast Mesa Area Drainage Master Plan Hydrology Schematic FCDMC FCDMC 6/8/2008 - FCDMC 3/8/20 12 Entellus RLJ 
96 PRJ 1 Ellsworth Channel HEC-RAS Model HEC-RAS Model Unkown FCDMC 8/3/2006 - FCDMC 3/8/2012 Entellus RLJ 
99 PDF 1 East Mesa Area Drainage Master Plan Update ADMPU FCDMC FCDMC 8/11/2011 - Unkown 2/16/2012 Entellus RLJ 
100 PDF 1 East Mesa ADMPU Pro·ect Landscape Inventory & Analysis LIA) Landscape Report FCDMC FCDMC 2/12/2012 - Unkown 2/16/2012 Entellus RLJ 
101 PDF 1 MCDOT Corridor Studies Book of Summaries 1997-2010 Corridor Study Maricopa County MCDOT 10/1/2012 - Unkown 2/16/2012 Entellus RLJ 
102 PDF 1 Powerline Floodway Final Survey Report Survey Report FCDMC FCDMC 1/19/2012 - Unkown 2/16/2012 Entellus RLJ 
103 PDF 1 Powerline and Vineyard Road FRS 2010-2011 Instrumentation Monitoring Report Subsidence Report AMEC Infrastructure, Inc FCDMC 4/29/2011 - Unkown 2/16/2012 Entellus RLJ 
107 PDF 1 East Mesa ADMP Recommended Design Report Master Drainage Plan Dibble & Associates Consulting Engineers FCDMC 7/23/1998 - Unkown 2/16/2012 Entellus RLJ 

A class I Cultural Resources Literature Review for the East Mesa ADMP, Maricopa and Pinal 
108 PDF 1 Counties. Arizona Literature Review Archaeological Consulting Services FCDMC 6/10/2011 - Unkown 2/16/2012 En tell us RLJ 
109 PDF 1 East Mesa Area Drainage Master Plan Preliminary Biological Survey Biological Survey EcoPian Associates , Inc. FCDMC 6/24/201 1 - Unkown 2/16/2012 Entellus RLJ 

Annual Monitoring Inspection Report Earth Fissure Site Investigation Siphon Draw Wash 
11 1 PDF 1 Drainage Improvements Project Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 8/23/2011 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Initial Subsidence and Earth Fissure Report Powerl ine Vineyard Road and Rittenhouse Flood 
112 PDF 1 Retarding Structures Rehabilitation or Replacement Project Subsidence and Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 8/10/2010 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Preliminary Design Report Site Evaluation of Interim Dam Safety Measure Powerline Flood 
11 3 PDF 1 Retarding Structure Preliminary Dam Design Report AMEC Earth & Environmental, Inc. FCDMC 7/15/2009 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Geologic/Geotechnical Investigation Report Site Evaluation of Interim Dam Safety Measure 
114 PDF 1 Powerline Flood Retarding Structure Geotechnical Report AMEC Earth & Environmental, Inc. FCDMC 7/15/2009 - FCDMC 3/22/2012 Ninyo & Moore HAH 
11 5 PDF 1 Powerline and Vineyard Road FRS 2008-2009 Instrumentation Monitoring Report Subsidence Report AMEC Earth & Environmental, Inc. FCDMC 5/5/2009 - FCDMC 3/22/201 2 Ninyo & Moore HAH 

Siphon Draw Drainage Improvement Project Geologic Hazard Assessment and Geotechnical 
116 PDF 1 Characterization Report Geotechnical Report AMEC Earth & Environmental, Inc. FCDMC 9/3/2008 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Powerline Flood Retarding Structure Earth Fissure Failure Modes and Effects Analysis - Planning 
117 PDF 1 Phase Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 6/5/2008 - FCDMC 3/22/2012 Ninvo & Moore HAH 

Supplemental Earth Fissure/Ground Subsidence Investigation Report Powerline Flood Retarding 
118 PDF 1 Structure Subsidence and Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 6/4/2008 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Earth Fissure/Ground Subsidence Instrumentation Installation Report and Monitoring Plan 
119 PDF 1 Powerline & Vineyard Road Flood Retarding Structures Subsidence and Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 6/29/2007 - FCDMC 3/22/2012 Ninyo & Moore HAH 
120 PDF 1 Preliminary Earth Fissure Risk Zone Investigation Report Hawk Rock Study Area Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 9/25/2006 - FCDMC 3/22/20 12 Ninyo & Moore HAH 

121 PDF 1 Earth Fissure Risk Zone Invest igation Report Powerline and Vineyard Flood Retarding Structures Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 5/25/2006 - FCDMC 3/22/2012 Ninyo & Moore HAH 
198 PDF 1 Floodplain Regulations for Maricopa County Regulatons FCDMC 11 /1/2011 MC JE Fuller 

Supplemental Earth Fissure Risk Report, Powerline FRS Interim Dam Safety Design Measure 
224 PDF 1 Project Earth Fissure Reporl AMEC Earth & Environmental, Inc. FCDMC 12/6/2010 - FCDMC 3/28/2012 Ninyo & Moore HAH 
225 PDF 1 Powerl ine and Vineyard Road FRS, 2009-2010 Instrumentation Monitoring Report Subsidence Report AMEC Earth & Environmental, Inc. FCDMC 6/25/2010 - FCDMC 3/28/2012 Ninyo & Moore HAH 
226 PDF 1 Survey Report Manual for Powerline and Vineyard FRS Subsidence Surveys 2008 Survey Report A Team Professional Associates, Inc. FCDMC 10/1/2008 - FCDMC 3/22/2012 Ninyo & Moore HAH 

Structures Assessment Phase II Investigation of Ground Subsidence and Earth Fissures 
227 PDF 1 Assignment 2- Vineyard FRS (Volumes I, II , and Ill ) Subsidence and Earlh Fissure Report AMEC Earth & Environmental, Inc. FCDMC 4/29/2002 FCDMC 3/22/2012 Ninvo & Moore HAH 
228 PDF 1 Procedural Documents for Land Subsidence and Earth Fissure Appraisals Subsidence and Earth Fissure Report AMEC Earth & Environmental, Inc. FCDMC 5/27/2011 - FCDMC 3/22/2012 Ninyo & Moore HAH 
231 PDF 1 East Mesa Area Drainage Master Plan Hydrologic Analysis Vol 1 of 2 Hydrology Report FCDMC FCDMC 10/1/1998 FCDMC 4/6/2012 Entellus RLJ 
232 PDF 1 East Mesa Area Drainage Master Plan Hydrologic Analysis Vol 2 of 2 Hydrology Report FCDMC FCDMC 10/1/1998 FCDMC 4/6/2012 Entellus RLJ 
233 PDF 1 Southeast Mesa Area Drainage Master Plan Data Collection Report Data Collection Report Dibble & Associates Consulting Eng ineers FCDMC 5/3/1997 - FCDMC 4/6/2012 Entellus RLJ 
234 PDF 1 East Mesa Area Drainage Master Plan Recommended Design Report Drainage Report Dibble & Associates Consulting Engineers FCDMC 6/23/1998 - FCDMC 4/6/2012 Entellus RLJ 
235 PDF 1 Geotechnical Engineering Re.e_ort Southeast Mesa Area Drainage Master Plan Geotechnical Report Ricker, Atkinson, McBee & Associates, Inc. FCDMC 5/7/1998 FCDMC 4/6/2012 Entellus RLJ 

236 PDF 1 DRAFT Phase 1 Environmental Site Assessment Southeast Mesa Area Drainage Master Plan Environmental Assessment Western Technologies Inc. FCDMC 4/15/1998 - FCDMC 4/6/2012 Entellus RLJ 
237 PDF 1 East Mesa Area Drainage Master Plan - Preliminary Plan Preliminary Drainage Plan Map Dibble & Associates Consulting Engineers FCDMC - FCDMC 4/6/2012 Entellus RLJ 
247 PDF 1 Rittenhouse Channel LOMR LOMR FCDMC FCDMC 10/28/1999 Jennifer Pokorski FCDMC 5/2/2012 Entellus RAS 
248 PDF 1 Letter of Map revision for Rittenhouse Road Channel- Technical Data Notebook Technical Data Notebook FCDMC FCDMC 1/1/1999 Jennrter Pokorski FCDMC 5/2/2012 Entellus RAS 

Final Conceptual Design Report For Rittenhouse Channel From Signal Butte Road to the East 
249 PDF 1 Maricopa Floodway Design Concept report Gannett Fleming, Inc. FCDMC 8/19/1993 Jennifer Pokorski FCDMC 5/2/2012 Entellus RAS 

258 1 Appendix HEC - 1 Schematic- North and South of the Superstit ion Freeway 
FCDMC East Mesa Area Drainage Master 

Dibble & Associates Consulting Engineering - - FCDMC 6/16/12 Entellus ATC 
Plan FCDMC 

Siphon Draw Drainage Improvements Phase 1 Plans for the Siphon Draw Drainage 
Stanley Consultants, Inc. 1/19/2009 FCDMC 6/18/12 Entellus 

259 PDF 1 Improvements FCDMC ATC 
East Mesa Area Drainage Master Plan Preliminary Design Plans Dibble & Associates Consulting Engineering 6/18/1998 - FCDMC 6/18/12 Entellus 

261 PDF 1 FCDMC ATC 

Development 
1 PDF 1 Master Drainage Report for Mesa Proving Grounds (Redline Version Redline Version Wood-Patel 9/30/2008 Shahir Safi City of Mesa 12/15/2008 Entellus MAN 
2 PDF 1 Final Drainage Report for Ironwood Crossing Drainage Report CMX 1/16/2006 Elise Moore Pinal County 12/13/2009 Entellus MAN 

·~ 
3 PDF 1 Preliminary Drainage Report for Ironwood/Pima Subdivision DrainaQe Report CAN-AM 10/27/2004 Elise Moore Pinal County 12/13/2009 Entellus MAN , 12 PDF 1 Final Drainage Report for Gila River Ranches Sub Division Final Drainage Report CMX 1/25/2005 Shahir Safi C ity of Mesa 3/2/2009 Entellus MAN 
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Appendix G 

Project : East Mesa ADMP Update 

• FCD Contract FCD2011C017 

Ata Collection Tracking Sheet 

Item Number Type Number of Copies Title Description 
Prepared Received From Date 

Stored/Locati on 
By Agency Date Contact Agency Received 

Entered by 

13 PDF 1 Final Drainage Report for Mountain Heights Sub division Final Drainage Report Infinity Engineering Services 9/12/2001 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 

14 PDF 1 Final Drainage Report for Mountain Horizons Sub Division 1 of 2 Final Drainage Report - 1" Submittal CMX 9/20/2005 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
15 PDF 1 Final Drainage Report for Mountain Horizons Sub Division 2 of 2 Final Drainage Report - 2"" Submittal CMX 1/18/2006 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
18 PDF 1 Master Drainage Plan for Mountain Ranch Sub Division Drainage Report DE I Professional Services 12/8/1999 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
21 PDF 1 Offsite Flow Management for Gila River Ranches Sub Division 1 of 2 Off site Drainage Report - 2"' Submittal CMX 6/15/2005 Shahir Safi Ci ty of Mesa 3/2/2009 Entellus MAN 

22 PDF 1 Off site Flow Management for Gila River Ranches Sub Division 2 of 2 Offsite Drainage Report- 1" Submittal CMX 12/2/2004 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
25 PDF 1 Drainage Master Plan for Leslie Estates Master Drainage Report Community Science Corporation 6/29/2000 - Town of Queen Creek 3/16/2009 Entellus MAN 
26 PDF 1 Final Drainage Report for Charleston Estates Final Drainage Report Sunrise Engineering 6/5/2007 - Town of Queen Creek 3/16/2009 Enlellus MAN 
27 PDF 1 Final Drainage Report for ALC Builders Final Drainage Report D & M Eng ineering 5/10/2005 - Town of Queen Creek 3/16/2009 Entellus MAN 
28 PDF 1 Final Drainage Report for Langley Gateway Estates Final Drainage Report AMEC Infrastructure, Inc 1/18/2005 - Town of Queen Creek 3/16/2009 Entellus MAN 
29 PDF 1 Final Drainage Report for Nauvoo Station Final Drainage Report Fleet-Fisher Engineering, Inc 6/7/2006 - Town of Queen Creek 3/16/2009 Entellus MAN 
30 PDF 1 Final Drainage Report for Grismon Heights Final Drainage Report Fleet-Fisher Engineering, Inc 9/24/2004 - Town of Queen Creek 3/16/2009 Entellus MAN 
54 PDF 1 Gila River Ranches- Off site Improvement Plans for South Meridian Drive As-Built CMX 10/30/2006 - FCDMC 3/9/2012 Entellus RLJ 
55 PDF 1 Gila River Ranches Unit 2 - Grading Plans As-Built CMX 6/30/2005 - FCDMC 3/8/2012 Entellus RLJ 
56 PDF 1 Gila River Ranches Unit 3 - Final Plat As-Bui lt CMX 1121/2005 - FCDMC 3/8/2012 Entellus RLJ 
57 PDF 1 Gila River Ranches: Offsite Water Plans - S. Mountain Road As-Built CMX 7/9/2004 - FCDMC 3/8/2012 Entellus RLJ 
60 PDF 1 Mountain Horizons Improvement Plans- Unit 5 Plans CMX 1/26/2006 - FCDMC 3/8/2012 Entellus RLJ 
61 PDF 1 Mountain Horizons Improvement Plans - Unit 6 Plans CMX 1/25/2006 - FCDMC 3/8/2012 Entellus RLJ 
62 PDF 1 Mountain Horizons Improvement Plans - Unit 8 As-Bui lt CMX 1/25/2006 - FCDMC 3/8/2012 En tell us RLJ 
63 PDF 1 Final Plat of Mountain Horizons Unit 5 Plat CMX 2/15/2006 - FCDMC 3/8/2012 Entellus RLJ 
64 PDF 1 Final Plat of Mountain Horizons Unit 2 Plat CMX 2/15/2006 - FCDMC 3/8/2012 Entellus RLJ 
65 PDF 1 Mountain Horizons Offsite Improvement Plans- Phase 2 Plans CMX 3/3/2008 - FCDMC 3/8/2012 Entellus RLJ 
66 PDF 1 Mountain Horizons Improvement Plans- Unit 1 Plans CMX 9/14/2006 - FCDMC 3/8/2012 Entellus RLJ 
67 PDF 1 Mountain Horizons Improvement Plans- Unit 9 Plans CMX 3/28/2007 - FCDMC 3/8/2012 Entellus RLJ 
68 PDF 1 Mountain Horizons Improvement Plans- Unit 4 Plans CMX 9/7/2007 - FCDMC 3/8/2012 En tell us RLJ 
69 PDF 1 Mountain Horizons Water Meter Plans - Unit 7 Plans CMX 8/23/2007 - FCDMC 3/8/2012 Entellus RLJ 
70 PDF 1 Mountain Horizons Improvement Plans- Unit 10 Plans CMX 2/7/2008 - FCDMC 3/8/2012 Entellus RLJ 
71 PDF 1 Mountain Horizons South Offsite Water & Sewer Plans - Phase 2 Plans CMX 11 /19/2007 - FCDMC 3/8/2012 Entellus RLJ 
72 PDF 1 Mountain Ranch Unit 2 Improvement Plans As-Built DEl Professional Services 12/30/1999 - FCDMC 3/8/2012 Entetlus RLJ 
73 PDF 1 Nova Vista Arterial Improvement Plans As-Built CMX 6/30/2006 - FCDMC 3/8/2012 En tell us RLJ 
74 PDF 1 Nova Vista Collector Improvement Plans As-Built CMX 8/25/2006 - FCDMC 3/8/2012 Entellus RLJ 
75 PDF 1 Nova Vista Improvement Plans - Unit C As-Built CMX 7/12/2006 - FCDMC 3/8/2012 Entellus RLJ 
76 PDF 1 Nova Vista Improvement Plans - Unit A As-Built CMX 8/25/2006 - FCDMC 3/8/2012 Entellus RLJ 
77 PDF 1 Nova Vista Improvement Plans- Unit B As-Built CMX 8/26/2006 - FCDMC 3/8/2012 Entellus RLJ 
78 PDF 1 Nova Vista Improvement Plans - Unit D Plans CMX 5/25/2007 - FCDMC 3/8/2012 Entellus RLJ 
79 PDF 1 Offsite Improvements for Stratford Estates As-Built Infinity Engineering Services 9/29/2000 - FCDMC 3/8/201 2 Entellus RLJ 
106 PDF 1 Master Drainage Report for Development Unit 7 at Mesa Proving Grounds Drainage Report Wood-Patel 9/29/2011 - Unkown 2/16/2012 Entellus RLJ 
205 PDF 1 Community Plan for Mesa Proving Grounds-Section 4- Regulatory Framework Guide 10/1/2008 - Mesa JE Fuller 

Community Plan for Mesa Proving Grounds-Section 9- Applicability of Mesa Engineering & 
206 PDF 1 Design Standards Guide 10/1/2008 - Mesa JE Fuller 
207 PDF 1 Community Plan for Mesa Proving Grounds-Section 12- Landscape Standards Guide 10/1/2008 - Mesa JE Fuller 
208 PDF 1 Community Plan for Mesa Proving Grounds-Section 13- Stormwater Drainage & Ret Stds Guide 10/1/2008 - Mesa JE Fuller 
213 Hard Copy 1 Eastmark Thematic Design Guidelines Eastmark Thematic Design Guidelines DMB 10/1/2011 Trevor Barger DMB 3/22/2012 EPG JJG 
229 PDF 1 Pacific Proving Grounds Master Drainage Report Drainage Report EPS Group, Inc. 1/1/2012 - FCDMC 4/6/2012 Entellus RLJ 
241 PDF 1 Master Drainage Report for Mesa Proving Grounds Drainage Report Wood-Pate I 9/15/201 1 - Entellus RLJ 
262 PDF 1 MGC Pure Chemicals America Warehouse & lsotainer Parking Additions Plans Wood-Patel MGC Pure Chemicals 01/11 2 Ashok Patel Wood-Patel 41088 Entellus RLJ 

Williams Gateway Airport 
11 PDF 1 Drainage Master Plan for Phoenix Mesa Gateway Airport Drainage Master Plan Dibble Engineering 2/11 /2008 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
16 PDF 1 Hydrology & Drainage Plan for Will iams Gateway Airport Apr 1999 Supplement to Master Drainage Report Gilbertson Associates , Inc 4/30/1999 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
17 PDF 1 Hydrology Study-Drainage Master Plan for Williams Gateway Airport Oct 2001 Hydrology Study Gilbertson Associates , Inc 10/10/2001 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
19 PDF 1 North Area Drainage Evaluation for Williams Gateway Airport Drainage Report Dibble & Associates Consulting Engineers 10/31/2006 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 

North General Aviation Area Drainage Improvements & Cul-de-sac Design for Will iams Gateway 
20 PDF 1 Airport Final Drainage Report Dibble & Associates Consulting Engineers 6/14/2007 Shahir Safi City of Mesa 3/2/2009 Entellus MAN 
85 PDF 1 Drainage Report for Gateway Airport Commerce Center Drainage Report Allen Consulting Engineers, Inc. 4/26/2007 - FCDMC 3/8/2012 En tell us RLJ 
87 PDF 1 Master Drainage Plan for Williams Gateway Airport Master Drainage Report Dibble & Associates Consulting Engineers 4/19/1996 - FCDMC 3/8/2012 Entellus RLJ 
88 PDF 1 Supplement to Williams Gateway Airport Hydrology Study and Master Drainage Plan Master Drainage Report Supplement Gilbertson Associates , Inc 6/12/2002 - FCDMC 3/8/2012 Entellus RLJ 

Arizona State Land Department 
4 PDF 1 Desert Drive Study Hydrology & Sediment Yield Study JE Fuller ASLD 12/10/2007 - ASLD Entellus MAN 
33 PDF 1 Desert Drive Area Study Volume I - Existing Conditions Hydrology Area Study JE Fuller ASLD 12/10/2007 - ASLD 3/8/2012 Entellus RLJ 
34 PDF 1 Desert Drive Area Study Volume II - Book 1 Area Study JE Fuller ASLD 4/28/2008 - ASLD 3/8/201 2 Entellus RLJ 
35 PDF 1 Desert Drive Area ::;tudy Volume 11 - Book 2 Area Study JE Fuller ASLD 4/29/2008 - ASLD 3/8/2012 Entellus RLJ 

City of Mesa 

32 PDF 1 City of Mesa Storm Drain Master Plan Storm Drain Master Plan Entellus, Inc City of Mesa I 1/14/2010 I - FCDMC 3/8/2012 Entellus I RLJ 
58 I PDF I 1 I City of Mesa Improvement Plans for Keighley Place I As-Built I Landaide , Inc. I City of Mesa I 3/19/2007 I - I FCDMC I 3/8/201 2 I Entellus I RLJ 
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Appe ndix G 

Project: East Mesa ADMP Update 
Contract FCD2011 C017 

Collection Tracking Sheet 

Number of Copies Title Description 
Prepared Received From Date 

Stored/Location Item Number Type 
By Agency Date Contact Agency Received 

Entered by 

59 PDF 1 City of Mesa Improvement Plans for Mountain Heights As-Bui lt Infinity Engineering Services City of Mesa 3/5/2001 - FCDMC 3/8/2012 Entellus RLJ 
110 PDF 1 City of Mesa Engineering and Design Standards 2009 Design Standards City of Mesa City of Mesa 2/112009 - Unkown 3/8/2012 Entellus RLJ 
203 PDF 1 Mesa Storm Water Management Plan Guide City of Mesa 9/1/2011 - Mesa JE Fuller 
204 PDF 1 Mesa Stormwater Annual Report to ADEQ 2010-2011 Guide City of Mesa 9/1/2011 - Mesa JE Fuller 
209 PDF 1 Mesa Subdivision Regulations Reg City of Mesa 11 /1/2006 - Mesa JE Fuller 
215 GIS 1 City of Mesa Utilities GIS utility fi les City of Mesa City of Mesa 3/24/2012 Ci ty of Mesa 3/24/2012 Entellus HAA 

Town of Queen Creek 
7 PDF 1 Town of Queen Creek General Plan General Plan Update 2008 Town of Queen Creek Town of Queen Creek 5/21/2008 Chris Dovel Town of Queen Creek 1/14/2009 Entellus MAN 
8 PDF 1 Town of Queen Creek Landuse Plan Landuse Plan Amendment Town of Queen Creek Town of Queen Creek 5/21/2008 Chris Dovel Town o f Queen Creek 1/14/2009 Entellus MAN 
9 PDF 1 Town of Queen Creek Parks , Trails & Open Space Master Plan Parks, Trails & Open Space Master Plan Town of Queen Creek Town of Queen Creek 11 /30/2005 Chris Dovel Town of Queen Creek 1/14/2009 Entellus MAN 
10 PDF 1 Town of Queen Creek Five Parks Master Plan Five Parks Master Plan Town of Queen Creek Town of Queen Creek 9/30/2007 Chris Dovel Town of Queen Creek 1/14/2009 Entellus MAN 

210 PDF 1 Queen Creek Subdivision Ordinance - Chapter 6 Subdivision Design Standards and Principles Ord Town of Queen Creek 10/1/2007 - Town o f Queen Creek JE Fuller 

21 1 PDF 1 Queen Creek Design Standards and Procedures Manual Final Drainage Ree_ort Review Checklist Guide Town of Queen Creek 10/1/2007 - Town of Queen Creek JE Fuller 
212 PDF 1 Queen Creek Flood Control Ordinance Ord Town of Queen Creek 8/1/2007 - Town of Queen Creek JE Fuller 
214 GIS 1 Queen Creek Utilities GIS utility fi les Town of Queen Creek Town of Queen Creek 4/23/2012 - Town of Queen Creek 4/23/2012 Entellus HAA 

257 PDF 1 Germann Road Corridor Improvement Study 
Slideshow Slides from Technical Advisory 

Town of Queen Creek Town of Queen Creek 3/28/2012 - Town of Queen Creek 3/28/12 Entellus ATC Group Meeting #3 

Pinal County 
6 PDF 1 Draft Pinal County ADMP - Phase C - Queen Creek Watershed DraftADMP Entellus, Inc Pinal County 10/31/2008 Elise Moore Pinal County Unkown Entellus MAN 
23 PDF 1 Final Drainage Report for Germann Road Between Ironwood Drive and Kenworthy Road Improvement Drainage Report Jacobs Pinal County 3/10/2009 Elise Moore Pinal County 3/12/2009 Entellus MAN 

Final Pavement Drainage Memorandum East West Arterial Widening Between Ironwood and 
24 PDF 1 Meridian, Combs Rd, Ocotilo Rd, Pecos Rd (Phase I) Pima Rd , Germann Rd (Phase II) Drainage Report Carter Burgess Pinal County 6/7/2007 Elise Moore Pinal County 3/12/2009 Entellus MAN 
31 PDF 1 Apache Junction Watershed (Pinal County) Final Drainage Report Entellus, Inc Pinal County 10/25/2006 Andrea Betts Pinal County 4/1/2009 En tell us MAN • 43 PDF 1 Ironwood Drive Paving Plans Phase B1 Paving Plans Kimley-Hom and Associates, Inc. Pinal County 12/7/2006 - FCDMC 3/8/2012 Entellus RLJ 
44 PDF 1 Ironwood Drive Paving Plans Phase B2 Paving Plans Kimley-Horn and Associates, Inc. Pinal County 12/2/2006 - FCDMC 3/8/2012 Entellus RLJ 
45 PDF 1 Ironwood Drive Paving Plans Phase B3 and B4 Paving Plans Kimley-Hom and Associates. Inc. Pinal County 1122/2007 - FCDMC 3/8/2012 Entellus RLJ 
83 PDF 1 Pinal County Comprehensive Plan Comprehensive Plan Pinal County Pinal County 11 /18/2009 FCDMC 3/8/2012 Entellus RLJ 
97 TIF 1 Ironwood Drive - Ocotillo Road Plans/As-Built Kimley-Hom and Associa tes. Inc. Pinal County 1/29/2007 - FCDMC 3/8/2012 Enlellus RLJ 
255 Hard Copy 1 Pinal County Area Drainage Master Plan Phase A- Apache Junction (Final) Area Drainage Master Plan Entellus. Inc Pinal County 10/25/2006 - Entellus Library Entellus RLJ 
256 Hard Copy 1 Pinal county Area Drainage Master Plan Phase c- uueen creek (Final) Area Drainage Master Plan Entellus, Inc Pinal County 5/15/2009 - Entellus Library Entellus RLJ 

MCDOT 
36 PDF 1 Final Drainage Report for Ellsworth Road - Phase I - Germann Road to Ray Road Final Drainage Report AMEC Infrastructure. Inc MCDOT 5/23/2005 - FCDMC 3/8/2012 Entellus RLJ 
37 PDF 1 Plans for the Construction of Ellsworth Road - Phase I - Germann Road to Ray Road As-Bui lt AMEC Infrastructure, Inc MCDOT 4/19/2005 - FCDMC 3/8/2012 Entellus RLJ 
46 PDF 1 Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road Draft Roadway Improvements Study EPS Group, Inc. MCDOT 12/1/2009 - FCDMC 3/8/2012 Entellus RLJ 

Signal Bulle Conridor Improvement Study: US 60 to Rittenhouse Road- Technical Memorandum 
47 PDF 1 No. 1: Purpose and Need Draft Roadway Improvements Study EPS Group, Inc. MCDOT 1/2/2009 - FCDMC 3/8/2012 Entellus RLJ 

Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road - Technical Memorandum 
48 PDF 1 No. 5: Conceptual Drainage report Draft Roadway Improvements Study JE Fuller MCDOT 4/6/2009 - FCDMC 3/8/2012 Enlellus RLJ 

Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road- Technical Memorandum 
49 PDF 1 No.8: Design Features & Access Management Guidelines Draft Roadway Improvements Study EPS Group, Inc. MCDOT 11 /112009 - FCDMC 3/8/2012 Entellus RLJ 

MCDOT RightToads Program Summary of Public Involvement- Signal Butte Conridor 
50 PDF 1 Improvement Study: US 60 to Rittenhouse Road Final Roadway Improvements Study MCDOT MCDOT 12/1/2009 FCDMC 3/8/2012 Entellus RLJ 

Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road- Draft Technical 
51 PDF 1 Memorandum No. 2: Conridor Characteristics Draft Roadway Improvements Study EPS Group, Inc. MCDOT 2/1/2009 - FCDMC 3/8/2012 Entellus RLJ 

Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road- Draft Technical 
52 PDF 1 Memorandum No.5: Conceptual Drainage report Draft Roadway Improvements Study JE Fuller MCDOT 2/1/2009 - FCDMC 3/8/2012 Entellus RLJ 

Signal Butte Conridor Improvement Study: US 60 to Rittenhouse Road- Draft Technical 
53 PDF 1 Memorandum No.4: Environmental Overview Draft Roadway Improvements Study Logan Simpson Design Inc. MCDOT 1/1/2009 - FCDMC 3/8/2012 Entellus RLJ 
98 DAT 1 Signal Butte Conridor HEC-1 Hydrology Models Unkown MCDOT 1/14/2009 FCDMC 3/8/2012 Entellus RLJ 

Pavement Design Summary, lronwood-Gantzel, Roadway Improvement Project. Pinal County, 
191 PDF 1 Arizona N&M Project No. 600948002 Pavement Design Report Ninyo & Moore Pinal County 9/13/2005 - Ninyo & Moore Ninyo & Moore HAH 

Geotechnical Evaluation, Ironwood Drive Improvements , Ocotillo Road to US 60 , Pinal County, 
192 PDF 1 Arizona N&M Project No. 600948001 Geotechnical Evaluation Report Ninyo & Moore Pinal County 3/11 /2005 - Ninyo & Moore Ninyo & Moore HAH 
238 PDF 1 Ellsworth Rd Phase I - Germann Rd to Ray Road As-Bui ll MCDOT MCDOT 6/6/2007 FCDMC 4/6/2012 Entellus RLJ 
239 PDF 1 Erie Streel Drainage Improvements Drainage Report Prestige Engineering Consultants MCDOT 6/1/2008 - FCDMC 4/6/2012 Entellus RLJ 
250 PDF 1 Meridian Road Access control and conridor Improvement :study - Final Report Corridor Study URS MCDOT 1/1/2006 - Baker 5/17/2012 Entellus RLJ 

251 PDF 1 Meridian Road Access Control and Corridor Improvement Study - Appendices 1 - 7 Corridor Study URS MCDOT 1/1/2006 - Baker 5/17/2012 Entellus RLJ 

252 PDF 1 Meridian Road Access Control and Conridor Improvement Study- Appendices 8- 9 Corridor Study URS MCDOT 1/1/2006 - Baker 5/17/2012 Entellus RLJ 
253 PDF 1 Meridian Road Access Control and Conridor Improvement Study- Technical Memo No. 9 Conridor Study URS MCDOT 1/1/2006 - Baker 5/17/2012 Entellus RLJ 
254 I'D~ i Meridian Road Access Centre. and vorridar Improvement Study - Appendix 10 Corridor Study URS MCDOT 1/1/2006 - Baker 5/17/2012 Entellus RLJ e1 
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Appendix G 

Project : East Mesa ADMP Update 

• FCD Contract FCD2011C017 

- Oata Collection Tracking Sheet 

I Prepared I Rece ived From I Date 
Stored/Location Entered by Item Number Type Number of Copies Title Description 

I Bv I Agency I Date I Contact I Agency I Received 

FEMA 
38 JPG 1 FIRM Maricopa County, Arizona- Panel 2685 of 4350 Flood Insurance Rate Map FEMA FEMA 9/30/2005 - FCDMC 3/8/2012 Enlellus RLJ 
39 JPG 1 FIRM Maricopa County, Arizona- Panel 2690 of 4350 Flood Insurance Rate MilD FEMA FEMA 9/30/2005 - FCDMC 3/8/2012 Entellus RLJ 
40 JPG 1 FIRM Maricopa County, Arizona - Panel 2695 of 4350 Flood Insurance Rate Map FEMA FEMA 9/30/2005 - FCDMC 3/8/2012 Entellus RLJ 
41 PDF 1 FIRM Pinal County, Arizona - Panel 200 of 2575 (Rittenhouse Air Force Auxiliary Field) Flood Insurance Rate Mao FEMA FEMA 10/4/2007 - FCDMC 3/8/2012 Entellus RLJ 
42 PDF 1 FIRM Pinal County, Arizona - Panel 200 of 2575 Flood Insurance Rate Map FEMA FEMA 10/4/2007 - FCDMC 3/8/2012 Entellus RLJ 

ADOT 
89 PDF 1 SR 802 Williams Gateway Freeway Powerl ine Floodway Overpass Preliminary Plans AECOM ADOT 10/9/2012 - FCDMC 3/8/2012 Entellus RLJ 
90 PDF 1 SR 802 Williams Gateway Freeway- Ironwood Drive Draft Roll Plot Unkown ADOT 9/29/2009 - FCDMC 3/8/201 2 Entellus RLJ 

SR 802 Williams Gateway Freeway Corridor Sludy: SR 202L to Florence Junction 
95 PDF 1 Location/Design Concept Study & Environmental Assessment Draft SR802 Alianments ADOT ADOT 5/9/2012 - FCDMC 3/8/2012 Entellus RLJ 
230 PDF 1 Germann Road Corridor Improvement Study Technical Advisory Group Meeting #3 Roadwav Studv ADOT/Town of Queen Creek ADOT 11 /3/2011 FCDMC 4/6/2012 Entellus RLJ 
240 PDF 1 Germann Road Conridor Improvement Study Power Road to Ironwood Road Drainage Report Wilson & Company ADOT 3/1/2012 Jennifer Pokorski FCDMC 4/11/2012 Entellus RLJ 
242 Hard copy 1 Project Plans State Highway Getaway Freeway (SR -24) Construction Plans Stantec Consultants Inc. ADOT 11 /3/2011 Jennifer Pokorski FCDMC 3/24/2012 Entellus HAA 

Final Materials Design Memorandum- State Route 24- Gateway Freeway- State Route 202L to 

242 PDF 1 Ellsworth Road Final Materials Design Memorandum AMEC Earth & Environmental, Inc. ADOT 10/7/2011 - ADOT 4/13/201 2 Ninyo & Moore HAH 
Final Foundation lnvestigalion Report- State Route 24- Gateway Freeway- Slate Route 202L to 

243 PDF 1 El sworth Road Final Foundation Investigation Report AMEC Earth & Environmental, Inc. ADOT 8/12/2011 - ADOT 4/13/2012 Ninvo & Moore HAH 
Final Design Concept Report (Volume 1 of 2) SR 24, Gateway Freeway (SR 202L- Ironwood 

244 PDF 1 Road) Final Desian Conceot Reoort AECOM ADOT 4/1/2011 - ADOT 4/13/2012 Ninyo & Moore HAH 
Final Geotechnical lnvestigalion Report- State Route 24 - Gateway Freeway- Stale Route 

245 PDF 1 202L to Ellsworth Road Final Geolechnical lnvestiaation Report AMEC Earth & Environmental, Inc. ADOT 8/12/2011 - ADOT 4/13/2012 Ninyo & Moore HAH 
260 PDF 1 State Hiahway Gateway Freeway (SR 24) SR 24: SR 202L to Ellsworth Road Stanlev Consultants, Inc. ADOT 11 /1/2011 - ADOT 6/18/12 Entellus ATC 

ADWR 
105 PDF 1 Land Subsidence Maps Subsidence Maps ADWR ADWR Varies - Unkown 2/16/2012 Entellus RLJ 

I Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 2/22/2006 to 
167 PDF 1 4/2/2008 Land Subsidence Mao Arizona Deot of Water Resources ADWR 6/30/1905 - ADWR Nirwo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 2/7/2007 to 
168 PDF 1 4/2/2008 Land Subsidence Map Arizona Dept of Water Resources ADWR 7/1/1905 - ADWR Ninyo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 2/7/2007 to 
169 PDF 1 3/18/2009 Land Subsidence Map Arizona Dept of Water Resources ADWR 7/2/1905 - ADWR Ninvo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 2/11 /2009 to 
170 PDF 1 3/3/2010 Land Subsidence Mao Arizona Deot of Water Resources ADWR 7/1/1905 - ADWR Nirwo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 1/23/2008 to 
171 PDF 1 2/11 /2009 Land Subsidence Map Arizona Dept of Water Resources ADWR 7/2/1905 - ADWR Ninyo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 1/23/2008 to 
172 PDF 1 3/3/2010 Land Subsidence Map Arizona Dept of Water Resources ADWR 7/2/1905 - ADWR Ninvo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 5/15/2010 to 
173 PDF 1 5/10/2011 Land Subsidence Map Arizona Dept of Water Resources ADWR 7/3/1905 - ADWR Ninvo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 1 0/20/2004 to 
174 PDF 1 9/29/2010 Land Subsidence Mao Arizona Deot of Water Resources ADWR 7/2/1905 ADWR Ninyo & Moore HAH 

Land Subsidence in the Hawk Rock Area of East Mesa and Apache Junction 5/17/1992 to 
175 PDF 1 4/19/2000 Land Subsidence Map Arizona Dept of Water Resources ADWR 6/22/1905 - ADWR Ninyo & Moore HAH 
176 PDF 1 East Mesa Change in Water Level from 1900 to 2002 Water Level Map Arizona Dept of Water Resources ADWR 6/24/1905 - ADWR Ninyo & Moore HAH 
177 PDF 1 ADWR Hydrologic Map Series Report No. 35 Depth to Water and Water-Level Altitude Water Level Map Arizona Dept of Water Resources ADWR 2/1/2003 - ADWR Ninyo & Moore HAH 

AZGS 

104 PDF 1 Suggested Guidelines for Investigating Land-Subsidence and Earth Fissure Hazards in Arizona Subsidence Report Arizona Geological Survey AZGS 8/1/2011 - Unkown 2/16/2012 Entellus RLJ 
155 PDF 1 AZGS DGM-52 Estimated Depth to Bedrock in Arizona GeoiOciicMao rd , S.M., Shioman, T .C. , Greene, L. , & Hanris AZGS 4/1/2007 AZGS Ninyo & Moore HAH 
156 PDF 1 AZGS DM-EF 17 Earth Fissure Map of Maricopa County, Arizona Earth Fissure Map Arizona Geological Survey AZGS 12/1/2009 AZGS Ninvo & Moore HAH 
157 PDF 1 AZGS DM-EF-2 1 Earth Fissure Map of Pinal County, Arizona Earth Fissure Mao Arizona Geological Survey AZGS 3/1/2011 - AZGS Nirwo & Moore HAH 

AZGS DM-EF-2 Earth Fissure Map of the Apache Junction Study Area: Pinal and Maricopa 
158 PDF 1 Counties, Arizona Earth Fissure Map Arizona Geological Survey AZGS 4/1/2008 - AZGS Nirwo & Moore HAH 

AZGS DM-EF-1 Earth Fissure Map of the Chandler Heights Study Area: Pinal and Maricopa 
159 PDF 1 Counties, Arizona Earth Fissure Map Arizona Geological Survey AZGS 8/1/2008 - AZGS Ninvo & Moore HAH 
160 PDF 1 AZGS OFR 96-23 Geologic Map of the Mesa 30' x 60' Quadrangle, East-Central Arizona Geoloaic Map ~pencer, J.E. , Richard, S.M., & Pearthree, P. AZGS 9/1/1996 AZGS Ninyo & Moore HAH 
161 PDF 1 AZGS OFR 94-24 Surficial Geolog ic Map of the Mesa 30' x 60' Quadrangle, Arizona Geolaaic MilD Pearthree, P.A. and Huckleberrv, G. AZGS 11/1/1994 - AZGS Nirwo & Moore HAH 

AZGS OFR 94-10 Surficial Geology of the Apache Junction Area, Northern Pinal and Eastern 
162 PDF 1 Maricopa Counties, Arizona Geoloaic Mao and Report Huckleberrv. Garv AZGS 6/1/1994 - AZGS Ninyo & Moore HAH 
163 PDF 1 AZGS OFR 07 01 Earth Fissure Mapping Program 2006 Progress Report Earth Fissure Reoort All ison, M.L. , and Shipman, T.C. AZGS 6/1/2007 - AZGS Ninyo & Moore HAH 

~ 164 PDF 1 AZGS OFR 08-02 Earth Fissure Mapping Program 2007 Progress Report Earth Fissure Report Allison , M.L. , and Shipman, T.C. AZGS 3/20/2008 AZGS Ninvo & Moore HAH 
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East Mesa ADMP Update 
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Collection Tracking Sheet 

Item Number Type Number of Copies 

165 PDF 1 

166 PDF 1 

CAP 
122 PDF & T IF 1 
123 PDF 1 
124 PDF 1 
126 PDF 1 
127 PDF 1 
128 PDF 1 
129 PDF 1 

130 PDF 1 

135 PDF 1 

USBR 
125 PDF 1 

131 PDF 1 

132 PDF 1 

133 PDF 1 
134 PDF 1 

USGS 

ttl 178 PDF 1 
179 PDF 1 
180 PDF 1 
181 PDF 1 
182 PDF 1 
183 PDF 1 
184 PDF 1 

185 PDF 1 

186 PDF 1 
187 PDF 1 

Others 

84 PDF 1 
86 PRJ 1 

136 PDF 1 
137 PDF 1 
138 PDF 1 

139 PDF 1 

140 PDF 1 

141 PDF 1 

142 PDF 1 

143 PDF 1 

144 PDF 1 

145 PDF 1 

146 PDF 1 

147 PDF 1 
148 PDF 1 

149 PDF 1 • 

Title 

AZGS OFR 08-03 Arizona's Earth Fissure Mapping Program: Protocols, Procedures and 
Products 

AZGS OFR 94- 11 A Reconnaissance of Earth Fissures Near Apache Junction, Chandler Heights, 
and Southwestern Picacho Basin 

Salt-Gila Aqueduct - Various Plan Sheets 
Earth Fissure lnvestiQations for Reaches 2A Salt-Gila Aqueduct 
Execution of Earth Fissure Repair Contract, Reach 2, Salt-Gila Aqueduct 
Salt-Gila Aqueduct Reaches 1, 2 and 3 Subsidence Study 
PXAO Library Database Keyword "Subsidence" 
PXAO Library Database Keyword "Earth Fissure" 
PXAO Library Database Keyword "Compaction" 

PXAO Library Database Keyword "Tension" 

Superstition Mountains Recharge Project 

Final Environmental Statement Salt-Gila Aqueduct Central Arizona Pro·ect 
Subsidence Test Well No. 1 Joint usc.;s-USBR Earth Fissure and Subsidence s tudy Bid 
Documents 

Geohyrdrologic Data Along the Salt-Gila Aqueduct of the Central Arizona Project in Maricopa and 
Pinal Counties , Arizona , USGS OFR 86-236 

Ground-Water Depletion and Land Subsidence in Western Pinal County, Arizona 
Sa~-Gila Aqueduct Earth Fissure Repair Modifications-Reach 2 

Desert Well, AZ USGS Topographic Quadrangle 7.5-Minute Series 2011 
Desert Welt, AZ USGS Topoqraphic Quadranqle 7.5-Minute Series 2009 
Desert Welt, AZ USGS Topographic Quadrangle 7.5-Minute Series 1971 
Desert Welt, AZ USGS Topographic Quadrangle 7.5-Minute Series 1956 
Desert Welt, AZ USGS Topographic Quadrangle 7.5-Minute Series 1906 (Reprinted 1946) 
Higley, AZ USGS Topographic Quadrangle 7.5-Minute Series 2011 
Higley, AZ USGS Topographic Quadrangle 7.5-Minute Series 2009 

Higley, AZ USGS Topographic Quadrangle 7.5-Minute Series 1971 

Higley, AZ USGS Topographic Quadrangle 7.5-Minute Series 1956 
Mesa, AZ US~_ Topographic Map 30 x 60 Minute Series 

Town of Gilbert General Plan Land Use Map 
Ocotillo Channel HEC-RAS Model 
Land Subsidence, Earth Fissures, and Water-Level Change in Southern Arizona, AZGS OFR 86-
14 
Land Subsidence and Earth Fissures in Arizona 
Ground-Water Pumping Causes Arizona Ia Sink, Arizona Geology, Vol. 29, No. 3 
Use of Low-Sun Ang le Photography for Identification of Subsidence-Induced Earth Fissures, 
IAHS Publication No. 200 
South Central Arizona, Earth Fissures and Subsidence Complicate Development of Desert Water 
Resources, USGS 
Land Subsidence, Earth Fissures Change Arizona's Landscape, Arroyo, Summer 1992, Vol. 6, 
No.2 
Impacts of Land Subsidence Caused by Withdrawal of Underground Fluids in the United States, 
GSA, Reviews in Engineering Geology, Volume XVI 
Methods for Prediction of Earth Fissures and Surface Fauns Caused by Groundwater Withdrawal, 
International Conference 
Earth Fissures and Localized Differential Subsidence, Water Resources Research , Vol. 17, No. 
1, Pgs. 223-227 
Faulting Caused by Groundwater Extraction in South-central Arizona , Journal of Geophysical 
Research, Vol. 84, No. 82 
Geophysical Investigations or Ground Failure Related to Ground-Water Withdrawal - Picacho 
Basin , Arizona, Ground Water, Vol. 17 , No. 6 
Land Subsidence and Earth Fissuring on the Central Arizona Project, Arizona , IAHS Publica tion 
No. 200 
Notes on Earth Fissures in Southern Arizona, Geological Survey Circular 466 

Land Subsidence, Earth Fissures and Groundwater Withdrawal in South-Central Arizona, U.S.A. 
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Descript ion 

Earth Fissure Report 

Earth Fissure Report 

Plans/As-Built 
Earth Fissure Report 
Earth Fissure Report 
Subsidence Report 

Library List 
Library List 
Library Lis t 

Library List 

Art ide 

Environmental Statement 

Specifications/Bid Docs 

Technical Paper 

Technical Paper 
Specifications/Bid Docs 

TopoQraphic Map 
Topo(jraphic Map 
Topographic Map 
Topographic Map 
Topographic Map 
Topographic Map 
Topographic Map 

Topographic Map 

Topographic Map 
Topographic Map 

Land Use Map 
HEC-RAS Model 

Technical Paper/Map 
Technical Paper 
Technical Paper 

Technical Paper 

Technical Paper 

Technical Paper 

Technical Paper 

Technical Paper 

Technical Paper 

Technical Paper 

Technical Pa]l_er 

Technical Paper 
Technical Paper 

Technical Paper 
-

Appendix G 

Prepared Received From Date 
Stored/Location 

Bv A11encv Date Contact Agency Received 
Entered by 

Shipman, T.C., and Diaz, M. AZGS 5/1 /2008 - AZGS Ninyo & Moore HAH 

Harris , R.C. AZGS 6/1/1994 - AZGS Ninyo & Moore HAH 

Central Arizona Project CAP Varies - CAP 3/21/2012 Ninyo & Moore HAH 
Central Arizona Project CAP 1/1/1985 - CAP 3/2 1/2012 Niny_o & Moore HAH 
Central Arizona Project CAP 8/16/1985 - CAP 3/21/2012 Ninyo & Moore HAH 

Geodetic Surveying Services, LLC CAP 1/4/2002 - CAP 3/21/2012 Ninyo & Moore HAH 
Central Arizona Project CAP 1118/2007 - CAP 3/21/2012 Ninyo & Moore HAH 
Central Arizona Project CAP 11 /8/2007 - CAP 3/21/2012 Ninyo & Moore HAH 
Central Arizona Project CAP 11 /8/2007 - CAP 3/21 /2012 Ninyo & Moore HAH 
Central Arizona Project CAP 11 /8/2007 - CAP 3/21 /2012 Ninyo & Moore HAH 
Central Arizona Project CAP Unknown - CAP Website 3/21/2012 Ninyo & Moore HAH 

U.S. Bureau of Reclamation USSR 11 /13/1979 - CAP 3/21/201 2 Ninyo & Moore HAH 

U.S. Bureau of Reclamation USSR 5/19/1978 - CAP 3/2112012 Ninyo & Moore HAH 

U.S. Geological Survey USGS 5/1/1986 - CAP 3/21 /2012 Ninyo & Moore HAH 
U.S. Geological Survey USGS 10/1/1986 - CAP 3/21/2012 Ninyo & Moore HAH 

U.S . Bureau of Reclamation USSR 6/7/1905 - CAP 3/21/2012 Ninyo & Moore HAH 

United States Geological Survey USGS 7/3/1905 - USGS Ninyo & Moore HAH 
United States Geoloqical Survey USGS 7/1/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 5/24/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 5/9/1905 - USGS Ninyo & Moore HAH 
United States GeoloJJical Survey . USGS 3/20/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 7/3/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 7/1/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 5/24/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 5/9/1905 - USGS Ninyo & Moore HAH 
United States Geological Survey USGS 6/16/1905 - USGS Ninyo & Moore HAH 

Town of Gilbert Town of Gilbert 2/10/2010 - FCDMC 3/8/2012 Entellus RLJ 
Unkown 4/17/2006 - FCDMC 3/8/2012 Entellus RLJ 

Schumann, H.H. and Genualdi , R.B. 6/8/1905 - N&M Library Ninyo & Moore HAH 
Slaff, Steven 6/15/1905 - AZGS 3/19/20 12 Ninyo & Moore HAH 
Fellows, Larry 6/21/1905 - N&M Library Ninyo & Moore HAH 

eckwith , G.H. , Slemmons, D.B., &Weeks , R. E. 6/13/1905 - N&M Library Ninyo & Moore HAH 

Carpenter, M.G. Unknown - N&M Library Ninyo & Moore HAH 

Gel!, Joe 6/14/1905 - N&M Library Ninyo & Moore HAH 

Holzer, T.L. and Galloway, D.L. 6/27/1905 - N&M Library Ninyo & Moore HAH 

Holzer, T.L. 6/22/1905 - N&M Library Ninyo & Moore HAH 

Holzer. T.L. and Pampeyan, E.H . 2/1/1981 - N&M Library Ninyo & Moore HAH 

Holzer, T.l., Davis, S.N. , and Lofgren , B.E. 2/10/1979 - N&M Library Ninyo & Moore HAH 

Jachens, R.C. and Holzer, T.L. 12/1/1979 - N&M Library Ninyo & Moore HAH 

Sandoval, J.P. and Bartiett, S.R. 6/13/1905 - N&M Library Ninvo & Moore HAH 
Robinson, G.M. and Peterson, D.E. 5/15/1905 - N&M Library Ninyo & Moore HAH 

Schumann~ H~H . 11nd Poland , J.F. 
---

5/22/1905 - N&M Library Ninyo & Moore HAH 
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Project: East Mesa ADMP Update 
FCD2011C017 

Collection Tracking Sheet 

Item Number Type Number of Copies 

150 PDF 1 

151 PDF 1 

152 PDF 1 

153 PDF 1 
154 PDF 1 
188 PDF 1 
189 PDF 1 
190 PDF 1 

193 PDF 1 

194 PDF 1 

195 PDF 1 
196 PDF 1 

197 PDF 1 
199 PDF 1 
200 PDF 1 
201 PDF 1 
202 PDF 1 
218 PDF 1 
219 PDF 1 

220 PDF 1 

22 1 PDF 1 

ttl I 222 Hard Copy 1 

223 PDF 1 

• 

Title 

Land Subsidence in Central Arizona, Second International Symposium on Land Subsidence 
Field Trip Guidebook for the 2011 AEG Shlemon Specially Conference, Opportunities for 
Alternative Energy Developm ent in Arizona and the Southwest 
Ground Subsidence and Earth Fissuring: Investigations, Solutions and Monitoring , 2011 AEG 
Shlemon Specialty Conference Presentation 

Land Subsidence and Cracki ng Due to Ground-Water Depletion , Ground Water, Vol. 15, No. 5 
Subsidence Areas and Earth-Fissure Zones , Field notes Publica tion 
Inves tigatiOn of Earth Fissure Across San Tan Boulevard , Queen Creek, Arizona 
Arizona State Hazard Mitigation Plan 2010, Chapter 5, Section 5.4.5 Fissures 
Arizona State Hazard Mitigation Plan 2010, Chapter 5, Section 5.4. 10 Subsidence 
Limited Fissure Evaluation, Lost Dutchman Heights UPP, Pinal Counly, Arizona N&M Project No. 
601700001 
Limiled Subsidence Evaluation, Lost Dutchman Heights UPP, Pinal County, Arizona N&M Project 
No. 601 700001 
Initial Geotechnical Evaluation , Desert Drive Planning Area, Pinal County, Arizona N&M Project 
No. 601702001 
Earth Fissure Mitigation Plan, Affordable Storage, Apache Junction, Arizona 
Draft Memorandum Geotechnical Assessment North-South Corridor Study US 60 to 1-1 0, Pinal 
County, Arizona 
Maricopa County Subdivision Regulations 
Drainage Regulations for Maricopa County 
Clarification of Drainage Regulations 
Maricopa County Land Use Plan - Queen Creek Planning Area 
2nd Gateway-are home plan - 3,500 dwellings would occupy part of former GM test site 
On the Ground-Arizona is Cracking Up, Southwest Hydrology, pp. 8 and 9 
Water-Level Decl ines, Land Subsidence, and Specific Compaction Near Apache Junction, South-
Central Arizona 
Geotechnical Evaluation, East Maricopa Floodway, Rittenhouse Detention Basin, Maricopa 
County, Arizona N&M Project No. 600198002 
Land Subsidence and Earth Fissures in Alluvial Deposits in the Phoenix Area, Arizona USGS Map 
1-845-H 
Mechanisms of Earth Fissuring Caused by Groundwater Withdrawal, Environmental & 
Engineering Geoscience, Vol. IX, No. 4, pp. 351-362 
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Description 

Technical Paper 

Technical Paper 

Technical Presentation 

Technical Paper 
Technical Paper 

Earth Fissure Report 
Hazard Mitigation Planning Report 
Hazard Mitigation Planning Report 

Earth Fissure Report 

Subsidence Report 

Geotechnical Evalualion Report 
Earth Fissure Report 

Geotechnical Evaluation Report 
Regulalions 
Regulations 
Regulal ions 

Study 
Art id e 

Technical Paper 

Technical Paper 

Geotechnical Evaluation Report 

Land Subsidence Map 

Technical Paper 

Appendix G 

Prepared Received From Date 
Stored/Location 

By Agency Date Contact A gency Received 
Entered by 

Winikka, C.C. and Wold, P.D. 12/1/1976 - FCDMC 3/22/2012 Ninyo & Moore HAH 

AEG and ALSG 10/1/2011 - N&M Library Ninyo & Moore HAH 

Rucker, M.R. 10/1/2011 - N&M Library Ninyo & Moore HAH 

Bouwer, Herman 10/1/1977 - N&M Library Ninyo & Moore HAH 
Unknown 6/9/1905 - N&M Library Ninyo & Moore HAH 

Shi , John and Perera, YuQantha 7/26/2007 - MCDOT Ninyo & Moore HAH 
AZ Division of Emergency Management AZDEM 7/2/1905 - AZDEM Ninyo & Moore HAH 
AZ Division of Emergency Management AZDEM 7/2/1905 - AZDEM Ninyo & Moore HAH 

Ninyo & Moore 1/14/2009 - Ninyo & Moore Ninyo & Moore HAH 

Niny_o & Moore 1114/2009 - Ninyo & Moore Ninyo & Moore HAH 

Ninyo & Moore 6/19/2007 - Ninyo & Moore Ninyo & Moore HAH 
Ray Harris Consulting , LLC 3/22/2010 - Pinal County Ninyo & Moore HAH 

NCS Consultants, LLC 6/1/2011 - Pinal County Ninyo & Moore HAH 
3/1/20 11 - MC JE Fuller 

FCDMC 11/1/2010 - MC JE Fuller 
FCDMC 9/1/2001 - MC JE Fuller 

MAG 4/1/1992 - MC JE Fuller 
Arizona Republic 3/9/2012 Jennifer Pokorski FCDMC 31113/2012 Entellus RLJ 

Harris. Ray 2/1/2006 - N&M Library Ninyo & Moore HAH 

Carpenter, M.C. 1/1/1987 - N&M Library Ninyo & Moore HAH 

Ninyo & Moore 10/10/2002 - Ninyo & Moore Ninyo & Moore HAH 

Schumann, H.H. 5/27/1905 - N&M Library Ninyo & Moore HAH 

Sheng, Z., Helm, D.C ., & Li, J. 11 /1/2003 -
-
N~M Library Ninyo & Moore HAH 
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