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EXECUTIVE SUMMARY 
T he Van Buren Street Channel Design Concept Report (DCR) documents 
the co nceptual design development of the proposed Van Buren Street 
Channel 1 0-year drainage corridor from 99'" Avenue to the Agua 1-:ria 
River. T he project will provide a regional drainage solution and bas the 
benefits of reduced retention requirements at the City Center, trail 
connectivity within the city, and reduction of flows in the Durango 
Regional O utfall P ro ject (DRO P) channel. 

T he Flood Control District of Maricopa County (District) and the City of 
Avondale (COA) entered into an in tergovernmental agreement (IGA) 
under the Districts Capital Project program to develop conceptual flood 
control solutions that satisfy the project goals. The project milestones are: 

• H ydrology update of land uses in project area 

• A lternative Analysis for 1 00-year solutions 

• Hydrology update for project area to NOAA 14 rainfall. 

• Alternative Analysis for 1 0-year solutions 

• Final D CR and Conceptual plan and pro files 

Initially the project analyzed three 1 00-year storm event solutions. T he 
three solutions costs ranged too high to be considered feasible. As a result 
of these high costs, the District and COA then chose to review 1 0-year 
storm event solutions. 

A second Alternatives Analysis for the 10-year storm event was performed 
for two alternative alignments for the proposed drainage improvements 
that were provided by the District and COA. Each o f these alternatives 
provides the study area a connection to the Agua Fria River. These 
alternatives are briefly described as follows : 

Alternative 1-3: A combination of open channel, box culverts and 
pipe with an alignment adjacent to Van Buren Street on the north side 
for the entire length o f the project. 

Alternative 3-2: A combination of open channel, box culverts and 
pipe with an alignment adjacent to Van Buren Street (north side) from 
the Agua Fria River to 119'" Avenue and then shifting north to the 
future Fillmore Street alignment, through City Center and finally on 
the Pierce Street alignment. 

Upon the completion of the Alternatives A nalysis the project team 
selected Alternative 1-3 as the Recommended Alternative. T he alternative 
minimizes construction conflicts, does not disrupt planned City Center 
drainage and keeps with the City's desires to have the conveyance parallel 
to Van Buren Street. T his best fit the goals of the stakeholders, provides 
the necessary drainage improvements and accomplishes parks and trails 
connectivity within the City o f Avondale. 

SUNRISE ENGINEERING • FCDMC • C:TY OF AVONDALE 
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T his report shows the 1 0-year Reco mmended Alternative (1-3) being 
constructed in phases. Phase I extends from the Agua h-ia River to 11 3'" 
Avenu e (the City Center area). Phase II is from 113'd Avenue to 99'" 
\venue. 

T he Phase I conveyance is an open channel parallel to the Va n Buren 
Street right-of-way. T he channel is trape7.oidal shaped with meandering 
side slopes ranging from 4:1 to 8:1. Reinforced box culverts (RCB) will be 
used at roadway crossings and where existing development constrains the 
channel. RCB's are typically three to four barrels of 1 0-feet by 4-feet. The 
project will rework existing developm.ent drainage improvements and open 
space, where feasible, to maintain as much open channel as possible. This 
will also include landscape and trail features . 

T he Phase II conveyance consists of 60-inch reinforced concrete pipe. 
T he pipe will be installed at the northern edge of the Van Buren Street 
right-of-way or in a 20-foot drainage easement. T his will also include 
landscape and trail features within the easement for the pipe. 

Conceptual Plans (15% level) for the Recommended Alternative 
(Appendix B) have been prepared as part of this report. These plans 
identify the alignment, proposed improvements, property/ easement 
acquisition and utility conflicts associated with implementing this 
A lternative. 
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T he Recommended Plan cost estim ate has been provided based on the 
conceptual level Alternative 1-3 alignment with open channel for }')base I 
and concrete pipe for Phase II. U nit prices are median prices from recent 
bid prices provided by the District and COA. T he total cost o f the project 
(Phases I & II) has estimated to be $17.9 million dollars fo r basic 
construction and ultimate landscape for a 1 0-year level of flood protection. 

The Recommended Alternative was presented at a public m eeting 
addressed to the public, COA Parks and Recreation Board, and the COA 
City Council. T he public meeting was held at COA City Hall on March 
20, 2013 and the project was presented in an open house format. 
Generally the public reception o f the project has been excellent. 

An IGA will be entered into by the District and COA for final design and 
construction o f the project. T he District will provide a cost share of 40% 
of the design for Phases I and II, Phase I right-of-way-acquisition, utility 
relocations and construction, subject to the limitations o f their po licy for 
the aesthetic treatment and landscaping o f Flood Control Projects. COA 
will be expected to contribute 60% cost for final design, Phase I right-o f
way, utility relocations and construction. COA will be responsible for 
100% of Phase II construction. It is also understood COA will be lead 
agency for design, right-o f-way acquisition, utility relocation s and 
construction. COA will also be responsible for operatio n and 
maintenance. The project is to be completed within 15 years. 
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1 I NTRODUCTIO N 

T he Van Buren Design Concept Report docu ments the conceptual design 
development for the Recommended Alternative for d1e Van Buren Street 
Channel fro m 99'h Aven ue to the Agua Fria R.iver. It has been prepared 
for the Flood Control District of Maricopa Coun ty (District) and the City 
of Avondale (COA). The Recommended Alternative provides a drainage 
conveyance that satisfies the project objectives. The Recommended 
Alternative is clivided in to two phases with reaches o f open channel and 
reaches of storm drain pipe that provide a 10-year level of flood 
protection. 

The Recommended Alterna tive phases are; Phase I from 113'h Avenue 
(the City Center area) to the Agua Fria River and Phase II from 99'h 
Avenue to 11 3'h Avenue. Phase I is an open channel parallel to the Van 
Buren Street righ t-of-way. Phase II is a storm drain pipe in an extended 
Van Buren Street righ t-of-way. 

The Recommended Alternative was selected as the preferred alignment by 
the COA and the District. The alternative minimizes construction 
conflicts, does not clisrup t planned City Center drainage and is in keeping 
with d1e City's desires to have the conveyance parallel to Van Buren Street. 

1.1 Objective 

The project will provide a regional drainage solution th rough the 
installation o f a drainage outlet to d1e Agua Fria River for the developing 
area north of Van Buren Street which will reduce retention requirements 
at d1e COA's City Center loca ted at Avondale Boulevard. Furthermore, it 
will provide trail connectivity within the City o f Avondale, and offer the 
added benefit of reduced flows in d1e Durango Regional O utfall Project 
(DRO P) channel south of this project, and stay ahead of development. 
Staying ahead of development allows greater control of alignment and 
conveyance type. See Figure 1.1.1 - Study Area for the study area and 
DRO P location. 

1.2 Existing Data & Reports 

Sunrise E ngineering, Inc, (Sunrise) conducted a topographic smvey of the 
nord1 half o f Van Buren Street from the Agua Fria River to 99 'h Avenue. 
The topographic data provided current mapping of exis ting retention 
basins, power poles, existing utilities, and street grades along the 
alignment. The data was collected by a GPS survey using cross sections 
from the centerline of Van Buren Street to approximately 200 feet north 
of the proposed right-of-way at 100 to 200 foot spacing. The data is on 
the NA VD 88 datum. 

An Alternatives Analysis was completed by Sunrise in D ecember 2010 
which stuclied three conveyances for the 100-year storm event. It was 
determined by the District and Avondale that the cost o f all three 
conveyance options were too high to continue the project. E lectronic 
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copies of the December 2010 Alternatives J\ nalysis arc available through 
Sunrise Engineering. 

A second Alternatives Analysis dated October 2012 (a lso available in the 
District's Library) was conducted for the project that analyzed two 
alignments and conveya nce alternatives for a 1 0-year storm event sys tem 
along Van Buren Street. Alignment Alterna tives 1-3 and 3-2, and 
conveyance options for Altern ative 1-3 were each reviewed. As well as 
hydrologic and hydraulic modeling and cost estimates of the alternatives. 
This final D CR includes the October 201 2 Alternatives Analysis data and 
analysis. 

Durango Regional Ouifa!! Project (DROP) Channel 

Prior to the D ecember 2010 Alternatives A nalysis, the area was stuclied in 
the Durango Area Drainage Master Plan by Dibble and Associates, FCD # 99-
41. T he study proposed storm drain alignments and retention basins to 
serve the overall study area. The study limits for this project are within the 
larger Durango A DMP study area. 

1.3 Project Coordination 

Coordination amongs t project stakeholders and rl1e project consultants 
has occurred throughout the project. T here have been the kick off 
meeting, project coorclination meetings, informal meetings, and frequent 
email and telephone correspondence. 

The project stakeholders consist of: 

• Charles Andrews, P.E. - City o f Avondale 

• Jackie K eller, R.L.A. - City o f Avondale 

• Gary Wesch, P .E. - FCD MC 

VA'4 BUREN C.HAN'4El DESIGN CONCEP- RE PURr 

• Richard Waskowsky, P .E. - FCDMC 

• Harry Cooper, R.L.A. - FCD MC 

1.4 Deliverables 

The project deliverables consist of: 

• Electronic submittal of hydrology models 

• Alternatives Analysis Technical Memorandum 

• D esign Concept Review Report 

The technical memorandum reports were intermecliate points for the 
District and project stakeholders to provide commentary while w orking 
towards the goal of the final D CR Report. 

1. 5 Acknowledgements 

We would like to thank the District and the City of Avondale for their 
input and continued guidance throughout the project. Special thanks go 
to Gary Wesch, District Project Manager, and Charles Andrews, City of 
Avondale Project Manager. 

1.6 Project Consultants 

Sunrise E ngineering, Inc. is the prime consultant for the project. T he 
Sunrise team consists of: 

• Geoff Child, P.E. - Principal 

• Ricky H olston, P.E., CFM - Project Manager 

• Li Qi, P .E. CFM - Project Hydrologist 

• Randy Perham, E. I.T., CFM - D esign Technician 

• Tony E lley, R.L.S., CFeDS- Smvey Manager 

Logan Simpson D esign is the partner consultant providing landscape 
architecture for project. Their team consists o f: 

• Diane Simpson-Colebank, R.L.A. - Principal 

• Jay Hicks, R.L.A. - Principal 
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2 BACKGROUN D 

T he project began in J uly 2009 when COA submitted a D istrict Capital 
Project Letter of Intent for the Van Buren Street Channel Improvement 
Project. T he D istrict proceeded with a D CR effor t for 100-year 
alternatives. T he 1 00-year alternatives were deem ed too costly and a 
second Alternatives Analysis was conducted for 10-year altern atives. 

Two alternatives analyses were conducted for the project. T he fust was 
the December 2010 Alternatives Analysis which analyzed three 1 00-year 
alternatives. T he second alternatives analysis was the October 201 2 
Alternatives Analysis which analyzed 1 0-year conveyances. 

2.1 100-Year Alternatives Analysis 

T he 100-year analysis included a hydrology update, brainstorming o f 
alternatives and the alterna tive analysis. Hydrology was extracted from the 
D urango AD MP and updated within the study areas. T his update was 
completed in September 2010 and updated the current and future land 
uses for the study area. T he hydrology update used the sam e NOAA 2 
rainfall used in the D urango AD MP. 

A brainstorming meeting was held at the District to develop three 
alternatives to analyze. T he m eeting was attended by District staff, COA 
staff, LSD, and Sunrise. Meeting objectives were m et and three alternative 
alignments were selected to be further analyzed. 

In D ecember 2010 the alternatives analysis was completed. It analyzed the 
costs of constructing the three alternatives . Generally the alternatives 
included large retention basins at 99'h Ave and the Agua Fria River, and no 
retention at the City Center. Costs ranged from $37.1 to $53.5 million. 

T he projected costs were deemed too high to continue the project. T he 
District and COA then gave direction to study 1 0-year alternatives that 
would have lower costs. 

2.2 10-Year Alternatives 

T he October 2012 10-year alternatives analysis used two predetermined 
alignments while leaving tl1e conveyance type open for determination . 
T he alignments were predetermined by the District and COA. T he two 
alignments are Alternative 1-3 and Alternative 3-2. T he alignments for 
both alternatives are on the north side o f Van Buren Street, elirninating 
large utility crossings within Van Buren Street. All alignments and 
conveyance alternatives were developed by the project partners. Several 
conveyance alternatives were analyzed also, open channel, box culvert, U
type concrete, and pipe. All options provide the goal of reduced retention 
within the City Center and trail connectivity with the Agua Fria River. 
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T he 1 0-year alternative also introduced phasing. Phase l is fro m the Agua 
Fria R..iver to east o f Avondale Bo ulevard . Phase II is from 11 3th Avenue 
to 99'h A venue. 

Alte rnative 1-3 
Alternative 1-3 alignment is a conveyance corridor on the nor th side of 
Van Buren Street. T he parallel alignment begins at the Agua Fria River 
and ends at 103'd Avenue. T he alignment will be contiguous with the 65 
foot ultimate righ t-of-way on Van Buren Street. See F igure 2.2.1 -
Alternative 1-3, 10-Year Event and Figure 2.2.2 Alternative 1-3 Cross 
Section. 

Conveyances 
T he base conveyance for Alternative 1-3 is an open channel from the 
Agua Fria River to 113'h Avenue for Phase I with reinforced box culverts 
at roadway crossings. Alternatives to the open channel conveyance are 
reinforced box culver t or an open top rectangular concrete channel. T he 
Phase II conveyance is a 60-inch reinforced concrete pipe from 113'h 
A venue to 1 03"1 Avenue. T here is no need to extend the pipe all the way 
to 99'h Avenue due to low flow ra tes in tl1e initial reaches the pipe. 

Phase I open channels will consist o f a trapezoidal channel with varying 
side slopes ranging from a maximum of four to one and a minimum of 
eight to one. T he water depth is tluee feet, with freeboard varying from 
one to four feet. Inverts were set at seven feet deep at intersection 
crossings to accommodate culverts. A t Fairway Drive the invert was set at 
six feet so a positive slope could b e maintained toward the Agua Fria 
River. 

Varying side slopes will create a m eandering bottom while leaving the 
right-of-way width and top of channel consistent. T he side slopes will be 
covered with granite mulch and appropriate landscape plan t m aterial and 
trees. 

T he trail component will typically be on the south side of the channel 
adjacent to the Van Buren Street right-of-way. T he trail could m eander 
down into the channel bottom and back out to break up long, straigh t 
stretches. Maintenance and construction access will be from the Van 
Buren Street right-of-way. 

The width of the open channel right-of-way corridor varies, depend..ing on 
slope, and existing grades. Typically the channel corridor width ranges 
from 110 feet to approximately 190 feet. 

Both alternate conveyances with reinforced box culvert and rectangular 
concrete channels would minirnize right-of-way requirem ents. T he fus t 
alternative conveyance op tion is a reinforced box culvert, ten feet wide by 
four feet tall with eitl1er three or four barrels, depend..ing on location. The 
box culvert limits right-of-way acquisition to 80 feet wide. T he box 
culvert is also buried so the right-of-way can be used for o ther uses, such 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

as parking lo ts. T he cost to install a box culvert is approximately three 
times more than an open channel. 

T he second alternative conveyance option is a rectangular co ncrete 
channel. T he channel has the same foot print as the box culvert, but 
would remain open with no cover or internal walls. T he cost savings over 
the box culvert is due to the fact that less concrete would be required by 
not installing the lid and divider walls. The cost is about twice as much as 
the open channel option. 

Phase II pipes consist o f 60-inch reinforced concrete pipe. T he pipe will 
be installed at the northern edge of the Van Buren Street right-of-way or 
in a 20-foot drainage easem ent. 

Pipe Only Alternative 
An " all pipe" conveyance alternative cost es timate was provided by the 
District. The all pipe alternative consists o f reinforced concrete pipe for 
the entire length of the Alternative 1-3 alignment. Large pipe sizes are 
necessary to convey the required design flow. Maintaining a p ositive 
friction slope to the Agua Fria causes the top o f pipe to daylight on the 
wes tern end o f the alignment. T herefore, this alternative was d..ismissed 
and is not a feasible option. See Appendix H for Alternative Pipe O n ly 
Alternatives Analysis Cost E s timate. 

Alternative 3-2 
Alternative 3-2 is a conveyance corridor that begins at the Agua Fria River 
and parallels the north side o f the Van Buren Street right-o f-way to 119'h 
A venue. The alignment then turns north on 119'h A venue to the future 
Fillmore Street alignment City Center West. In City Center Eas t the 
alignmen t turns north on Park Avenue and then east to the Pierce Street 
alignment, then the alignment continues southeast to the half mile 
alignment and then east to 101st Avenue. See F igure 2.2.3 - Alternative 
3-2, 10-Year Event. 

T he Alternative 3-2 alignment is no t feasible for a nwnber o f r easons. 
First, the alignment through City Center would conflict with tl1e proposed 
retention basin system and the channel size would be limited to the 
proposed m ed..ian widths. Second the City o f Avondale's vision for th e 
channel is along Van Buren Street providing an overall corridor tl1at is 
street, channel, and trail. 
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3 RECOMME NDED PLAN 

The Recommended Plan is Alternative 1-3 with Phase I open channel, 
Phase II storm drain pipe, and four landscape th emes . T he alignment is 
on the north side o f Van Buren Street, elinunating large utili ty crossings in 
Van Buren Street. T he Recommended Plan was chosen as th e preferred 
alignment as it n-llnimizes constructio n conflicts, does not disrupt planned 
City Center drainage and keeps with th e City's desires to have the 
conveyance parallel to Van Buren Street. See Figure 2.2.1 - Alternative 
1-3, 10-Year Event for a plan view of the alignment. Also, see Appendix 
B for conceptual15% Plan and Profile Drawings. 

T he project is expected to be constructed in two phases. Phase I is the 
western portion from the Agua Fria River to 11 3'" Avenue (approx. 1200 
feet east of Avondale Boulevard). Phase II is 11 3'" Avenue east to 99'" 
Avenue. 

T he 1 0-year design flow rate is 600 cubic feet per second for Phase I and 
100 cubic feet per second for Phase II. 

3.1 Description 

The Recornmended Plan alignment is a conveyance corridor on the north 
side of Van Buren Street. The parallel alignment begins at the Agua Fria 
River and ends at 103rd Avenue. T he alignment will be contiguous with 
the 65-foot ultimate right-of-way along Van Buren Street. 

Conveyances 
T he conveyance for the Recommended Plan is an open channel from the 
Agua Fria River to 113'" Avenue for Phase I with reinforced box culverts 
at roadway crossings and existing constrictions. Alternatives to the open 
channel conveyance are reinforced box culvert or an open top rectangular 
concrete channel. T he Phase II conveyance is a 60-inch reinforced 
concrete pipe from 113'" Avenue to 103'J Avenue. There is no need to 
extend the pipe all the way to 99'" Avenue due to low flow rates in the 
initial reaches the pipe. 

Phase I open channels will consist of a trapezoidal channel with side 
slopes varying fron1. a maximum of four to one and a n-llnimum o f eight to 
one. T he water depth is three feet, with freeboard varying from one to 
four feet depending on existing grades. One-foot of freeboard is the 
nunimum required per the District's freeboard equation 6.25 in the 
Hydraulics Manual. See Appendix D for freeboard calculations. T nverts 
were set at seven feet deep at intersection crossings to acconunodate 
culverts. At Fairway Drive the invert was set at SL'< feet so a positive slope 
could be maintained to the Agua Fria River. 

Varying side slopes will create a meandering bottom while leaving the 
right-of-way width and top of channel consistent. T he side slopes will be 
covered with gratute mulch and appropriate landscape plant material and 
trees. 
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Landscape concepts were developed for the ultimate conditions. Final 
design may incorporate interim conditions including landscape and erosion 
control meas ures to meet available funds. 

T he trail component will typically be on the south side of the channel 
adjacent to the Van Buren Street right-of-way. T he trail could meander 
down into the channel bottom and back out to break up long, straight 
stretches. Maintenance and construction access will be from the Van 
Buren Street right-o f-way. 

The width o f the open channel right-of-way corridor varies , depending on 
slope, and existing grades. Typically the channel corridor width ranges 
from 110 feet to approximately 190 feet. 

Reinforced box culvert will be used at roadway crossings and existing 
constr1et10ns. T he reinforced box culverts allow flow to cross under 
crossing roadway or other existing conflict. T he reinforced box culvert is 
ten feet wide by four feet tall with either three or four barrels, depending 
on location. T he box culvert linuts right-o f-way acquisition to 80 feet 
wide. T he box culvert is also buried so the right-of-way can be used for 
o ther uses, such as parking lots. T he cost to install a box culvert is 
approximately three times more than that to install an open channel. 

Phase II pipes consist of 60-inch reinforced concrete pipe. The pipe will 
be installed at the northern edge o f the Van Buren Street right-of-way or 
in the proposed 20-foot drainage easement. The easement area will be 
landscaped with a trail that provides a continuous connection from the 
Agua Fria River to 99'" Ave. 

District standards require that the fust flush from all developed areas 1s 
treated prior to discharging to a downstream receiving water such as the 
Agua Fria River. T he District will require the system to adhere to the 
City's NPDES pern-llt. Furthermore, the City must demonstrate that water 
quality standards as required by the NPDES permit are met at the 
connection to the Agua Fria River. 

D etails have been developed for connections to the channel and the pipe. 
Van Buren Street runoff is conveyed to catch basins or scuppers. The 
catch basin or scupper conveys the runoff under the open channel or over 
the pipe to the adjacent retention basin that has been sized for the Van 
Buren half street flow. In addition, an "overflow box" is constructed in 
the basin with the grate at the high water level in the basin. T he "overflow 
box" should have a snout or sinlliar BMP to prevent oils and floating 
debris from entering the outgoing pipe. The catch basin is connected to 
the open channel or the pipe. When the basin volume exceeds the design 
volume it will drain to the channel or pipe. T his will allow exis ting and 
future developments as well as Van Buren Street runoff to retain fust flush 
prior to discharging into the system. See Appendix F, Van B uren 
Channel Scupper and Catch B asin Connections for suggested 
solutions for the future connections that provide interconnectivity . 

VAN BUREN CHANNEL DESIGJI. CONCEPT REPORT 

Land Acquisitions- Phase I 
Land acquisition will be required for Phase I of the alignment. A majority 
of the alignment is undeveloped vacant land. Five parcels o f the 
alignment are developed or are planned to be developed. These parcels 
are as fo llows: 

1. Coldwater D epot - Coldwater Industrial Associates, LLC 
Coldwater D epot is located at the northwest corner Van Buren 
Street and 127'" Avenue to Agua Fria River and is a proposed one 
nUllion square foot distribution center. The developrnent is 
planning a very large and deep retention basin along Van Buren 
Street. The retention basin would be used as a conveyance to the 
Agua Fria River. T he retention basin invert is below the proposed 
channel invert. Channel inverts through the basin were set to have 
positive flow from east to west with the channel invert coming 
into the basin being higher than the one leaving the basin. 

Coldwater Depot Site andAgua Fria Ri?Jer - Looking South 

Box culverts are required to penetrate the existing Agua Fria River 
levee. The box culverts are proposed to have flap gates installed to 
prevent flow in the Agua Fria from entering the exis ting retention 
basin at the Coldwater Depot Site. A six (6) box culvert array is 
proposed, four culverts six inches above the invert of the Agua 
Fria River and two culverts two feet above the lower culverts. T he 
upper culverts will provide an outlet for water should the lower 
culverts plug with sediment or river sediment builds up on the 
outside of the flap gate preventing them from opening. 

Hydraulic calculations have been performed to es timate the water 
surface in the retention basin during the 1 00-year and 1 0-year 
event. Botl1 hydraulic grade lines are below the finished floor level 
of the building. The 1 0-year hydraulic grade line level is n ear the 
proposed parking lot level. 
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2. Coldwater Depot IIl - Van Buren and Fairway Drive LLC 
Coldwater D epot III , a planned fourteen acre clistribution center, 
is loca ted at the northeast corner Van Buren Street and 127'h 
Avenue to th e existing charter school. T he development is 
planning a building and parking within the proposed conveyance 
corridor. T he developer will have to design the project to 
accommodate the base open channel right-o f-way. T he developer 
has the option to fund one of the two alternate conveyances. 

3. Charter School - Charter School Fund A von dale 
T he Charter School was constructed in 2011 and is located at the 
northwest corner of Van Buren Street and Fairway Drive. Its 
existing parking lo t and retention basin are located in the 
conveyance corridor. H owever, the school is planning a future 
builcling expansion that will further limit the conveyance corridor. 
A Reinforced box culvert will be requited to pass the channel 
under the exis ting parking lot and around the future building. 

4. River Crossing Storage and RV - River Crossing LLC 
River Crossing Storage is located at Van Buren Street west of 
120th Avenue. This exis ting storage facili ty has a parking lot, 
office, and private residence within the conveyance corridor. A 
box culvert array is possible under the parking lot, leaving the 
office building and home. However, the channel alignment is in 
conflict with the adj acent SRP tower. T he SRP tower must be 
relocated. If relocation is not possible then the culvert must go 
through the office and home or go south into the Van Buren right
of-way where many utilities currently exist. Costs es timates 
provide costs for on relocating the SRP tower. 

I\it;er Crossing Storage- Looking N ortheast 
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5. D esert Springs Village Subclivisio n - Ownership Varies 
Desert Springs Village Subclivision is located at Van Buren Street 
and 120 th Avenue. Desert Springs is an existing subdivision with 
retention basins th at front Van Buren Street in tl1e conveyance 
corridor. T he west basins are currently large enough to use for the 
proposed conveyance. However, the basins will have to be 
excavated approximately one foot to match the conveyance invert. 
In addition, a portion of the remaining retention basin will have to 
be closed o ff with a berm to separate tl1e basin from the channel. 
The retention basin may also need further regracling to 
accommodate the reloca tion of the adjacent SRP tower. 

Desert Springs West Retention Basin - Looking We.rt 

The east basin is approxin1ately one to two feet deep and is 
narrower than the west basin. Twelve single family home lots 
adjoin the basin to the north. All twelve lots and the basin are 
within the conveyance corridor. The lots and the retention basin 
will have to be purchased for the conveyance corridor. T he 
retention basin does not have conveyance capacity in its current 
condition, and will have to be re-graded to the selected conveyance 
section. 

COA has already acquired the parcels needed for the project 
within the Desert Springs Village Subclivision. 

Fairway Drive Traffic Interchange Improvements 
The City is planning a traffic interchange at I-1 0 and Fairway 
Drive. The planned interchange in1provements are planned for 
Fairway Drive from I-10 to Van Buren Street. The channel invert 
was set at six feet deep at this intersection to maintain positive 
slope to the Agua Fria River. The City, District, and Sunrise will 
work with tl1e traffic interchange designers to facilitate raising the 
intersection to gain seven feet from pavement to invert. 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

Desert Springs East Retention Basin - Looking Emt 

Land Acquisitions - Phase II 
Land acquisition will be requited for Phase II of the alignment. T he Phase 
II conveyance corridor is a twenty-foot pipe and trail easement. T he 
corridor can also fit within the right-of-way if necessary due to existing 
constrictions and avoids the need for the easement. T he alignment is 
undeveloped except for the Waterford Apartment complex at 
approxin1ately 112'h Avenue. The existing retention basins at the 
Waterford Apartments were checked for conveyance capacity and not 
large enough, in their current conclition, to convey the design flow. It is 
COA's choice to acquire the requited easements as development occurs or 
they acquire them all at once. 
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Utility Relocations 
Utility relocations will be required at aU intersecti on and driveway 
crossings for small dry utilities and waterlines. ln general, the inverts of 
the conveyance arc within the typical utili ty depth zones of three to five 
feet deep. 

COA ordered potholes to locate utilities at the intersection of Avondale 
Boulevard in June 2013. Eight utilities were located and this data has been 
added to the conceptual plan and pro ftle drawings located in Appendix B, 
also see Appendix I for po thole field data . 

Major utili ty relocations include: 
1. SRP 230 Kilovolt Tower 

The SRP 230 kilovolt tower is located at Van Buren Street west o f 
120th Avenue. The SRP 230 kilovolt tower is a double circuit 
tower transmission Line that crosses Van Buren Street north to 
south. The current tower foot print is over the Van Buren Street 
right-of-way and is in conflict with the proposed conveyance 
corridor. SRP typically requires a 50-foot clear and flat area 
around the tower legs and clear access parallel to the power Lines. 
SRP was given detailed topographic survey information of the area 
and CAD drawings so they could provide a preliminary design and 
cost. SRP's design moves the tower north with a cost of $230,000 
to $330,000. The final cost will depend on a more detailed 3D 
design for the tower type. 

The existing D esert Springs Subdivision retention basin will also 
have to be modified to accommodate the relocated tower. 

2. SRP 69 Kilovolt Power Pole 
A SRP 69 kilovolt power pole is located near Van Buren Street 
west of 120th A venue, immediately east of the SRP 230 kilovolt 
tower. This pole is currently in conflict and will have to be moved. 

3. SRP 12 Kilovolt Power Poles 
SRP 12 kilovolt power poles are currently located along Van Buren 
Street from Fairway Drive to the SRP 230 kilovolt tower and City 
Center West. The exis ting 12 kilovolt p oles are at the back of the 
current Van Buren Street right-of-way. These poles would 
typically be moved to the back of the future right-of-way when 
constructed, however, because the channel will be at the back of 
the right-of-way these poles will have to share an easement and be 
located within the right-of-way, PUE and channel right-of-way. 
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SRP 12 KiiO?;o/t Power Pole - Looking East 

4. Centurylink Fiber Optic 
Fiber optic cable is currently located parallel to the channel along 
the north side of Van Buren Street and runs tl1e entire length of 
the project. Centurylink will have to move their facilities to a new 
duct bank out of the channel area or below the proposed channel 
invert, place the fiber and the copper into the new duct bank and 
then cut over to new ducts. The fiber cannot be cut at any point 
and can only be spliced where there is an existing splice which 
could be 2,000 feet or more. The cut over takes approximately 
two months to complete and additional tin1e will be required for 
design and placing the copper and fiber. The fiber optic serves 
special customers which takes additional time for coordination of 
the cut over. 

5. Kinder Morgan 20-inch Natural Gas 
A 20-inch high pressure natural gas is currently located in 
Avondale Boulevard. This pipe will have to be lowered below the 
proposed culvert invert. T he culvert will need to have 
approximately two to three feet of cover therefore the gas Line 
cannot be placed over tl1e culvert. The pipe has been potholed per 
Kinder Morgan's request. No as-builts exist for tl1e Line as it was 
constructed prior to Kinder Morgan and maybe prior to E l Paso 
Gas ownership . The pothole results are in the conceptual plan and 
profile drawings in Appendix B and see Appendix I for pothole 
field data. 

6. SRP 24-inch Irrigation Pipe 
A 24-inch irrigation pipe is located along 119th Avenue and will 
have to be lowered below the proposed culvert invert. The culvert 
will have approximately two to three feet of cover, therefore tl1e 
irrigation pipe cannot be placed over the culvert. The possibility 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

of relocating the existing pipe will need to be coordinated with 
SRP in order to determine any relocation design constraints. T he 
irriga tion system is gravity, therefore the relocation under the 
proposed culvert maybe a siphon. 

7. SRP 36-inch Irrigation Pipe 
A 36-inch SRP irrigation pipe is currently located along Avondale 
Boulevard. This concrete irriga tion pipe will have to be lowered 
below the proposed culvert invert. The culvert will need to have 
approximately two to three feet of cover, therefore the irriga tion 
pipe cannot be placed over the culvert. Coordination with SRP 
will need to take place in order to determine any additional 
relocation design constraints. T he irriga tion system is gravity, 
therefore tl1e relocation under the proposed culvert maybe a 
siphon. This pipe has been potholed. The pothole results are in 
the conceptual plan and proftle drawings in Appendix B and see 
Appendix I for pothole field data. 

SRP Tower and 69 Kilovolt Power Pole - Looking N orth 
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3. 2 Landscape Themes 

Four landscape character types were developed to create a cohesive 
landscape theme along the Van Buren Street drainage channel that will 
provide an aesthetic trcattncnt of the drainage improvement as well as 
adding an attractive strcetscape component and multi-usc path ameni ty to 
the community. T he four areas arc referred to as the City Center (Urban), 
Residential (Desert Springs), Transitional (Industrial) and Trail (Channel 
Piped Underground) Character Type. The primary intent o f th e landscape 
concepts is to blend the drainage improvem ent into the adjacent land uses 
along Van Buren. Each character typ e is designed with the same enhanced 
desert themed landscape palette to provide uniformity to the channel; 
however, the density and layout of plant material differ for each area. 

T he overall plant palette for the project consists of low allergenic, 
seasonally colorful, desert adapted plants that are sustainable in a low 
maintenance environment. All the plants being used are container grown 
nursery plants, drought tolerant, and can grow in local soil conditions that 
will require little water after the plant has been established. Each plant 
was selected for ease o f regular maintenance and hardiness . Cultivars o f 
the Native Mesquite and Palo Verde were selected to eliminate thorns and 
seed pods. Different sizes of rock are being used in the landscape areas 
for aesthetic purposes and dust/ erosion control. One-half inch screened 
rock mulch has been selected for the perin1.eter landscape areas and 
streetscapes. Larger angular rock is recommended in the basins to provide 
texture to the landscape sur face and to nunimize erosion and 
sedimentation. A dark tan (Tanner Gold) color o f rock has been selected 
to blend the landscape with the surrounding farming and natural areas . 
T he four landscape character types are described below: 

City Center Character Type 

T he City Center theme is designed with a higher density and formality to 
blend the channel into the urbanized character within this portion of the 
project area adjacent to the City Center. The side slopes o f the channel 
are terraced with gabion walls to strengthen the geom etry of the adjacent 
landscap e. The landscape outside the channel is designed in formal 
massing laid out in rows of evergreen shrubs, grasses, and cacti accents. 
H' ach type of plant material is separated by concrete banding that is 
orientated perpendicular to the channel. Even though the density of plant 
material is higher than the o ther character type areas, the simplicity o f the 
layout of the plant material is readable from larger vantage points. To 
provide greater pedestrian opportunities the channel is designed with 
shaded seating areas, small passive lawn areas, and larger event lawn areas. 
See Figure 3.2.1- City Center Character Type. 
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City Center Park At;enue L inear Retention Basin- Looking N orth 

Residential Character Type 

T he Residential theme is located adjacent to the D esert Springs 
Community residential area. The landscape is designed with a large 
passive turf open space that can be utilized by the neighborhood for 
recreation. Larger evergreen shade trees are placed near seating nodes and 
along the perimeter o f the open space to provide a "park type" 
appearance. The landscape along Van Buren Street is consistent with the 
City Center and Transitional concepts to maintain a uniform streetscape 
theme. Colorful shrub massing and cacti accents are located along Van 
Buren Street as part of the overall streetscape theme and to buffer the 
recreational amenities from the street. Overall, the simplicity and massing 
of plant material are consistent with tl1e City Center theme, yet the overall 
quantities have been reduced to match the context of the neighborhood. 
See Figure 3.2.2- Residential Character Type. 

Transitional Character Type 

The Transitional theme layout and quantity of the understory plants have a 
more naturalistic approach typical to the Sonoran D esert landscape than 
the other landscape character types. Even though the plant palette does 
not change, there is a greater quantity of boulders, angular rock, and cacti 
accents and less seasonally colorful shrubs. The massing of plant material 
is greater with regard to the tree layout in order to screen the industrial 
areas located north of the channel. See Figure 3.2.3 - Transitional 
Character Type. 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

De.rert Spring.r Ea.rt Retention Ba.rin - Looking EaJl 

Trail Character Type 

The Trail theme occurs within the Phase II areas where the channel is 
piped underground . The landscape concept is consistent with the 
characteristics of the Transitional concept, utilizing a sin'lilar layout and 
quantity of the understory plants as well as the boulders and cacti m odified 
to accommodate the narrow sections. Even though the plant palette does 
not change, the massing o f plant material will continue to pronounce the 
banding and the tree layout will provide dense shade along the meandering 
multi-use path. See Figure 3.2.4- Trail Character Type. 

Implementation 
The proposed themes represent the ultimate landscape treatment. If 
funding is limited, the initial construction may be limited to that necessary 
to provide conveyance, erosion control, and maintenance access. After 
initial construction, ultimate landscaping may be in1plemented as funds are 
available. 
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3.3 Public and COA Council Meetings 

T he project was presented at a public meeting addressed to th e pub]jc, 
COJ\ P arks and Recreation Board, and the COA City Council. T he public 
meeting was held at COA City Hall on March 20, 2013 and the project was 
presented in an open house format. Generally th e public reception of the 
project has been excellent. T he public likes the idea of the trail 
connectivity. T he trail provides the benefit of walking from their hornes 
to the trail then to City Center or other destinatio n . 

T he project was presented to the COA Parks and Recreation Board on 
A pril 10, 2013. The Parks and Recreation Board was also enthusias tic of 
amenities the landscape components of the project will bring to the City. 

Las tly the project was presented to the COA City Council work session 
m eeting on May 13, 2013. The City Council as whole likes the project. 
Nonetheless , there are questions and concerns regarding funding for the 
project. These concerns were calmed by advising the Council that grant 
money could be applied for and used for the project. 

3.4 Agua Fria Levee Design & Construction 

T he project proposes penetration of the Agua Fria River levee. T here are 
two federa l processes the project will need to go through due to the 
proposed penetration of the levee. 

T he U.S. Army Corps of E ngineers (COE) will review the project plans 
because the District is in the COE's Rehabilitation and Inspection 
Program. T he COE should be informed of and given the opportunity to 
review levee modifications between periodic inspections. 

FEMA will also need to review the project and an analysis o f flooding on 
the land side of the levee. T he District certifies the levee and will re
certify the levee for this pro ject. FEMA accredits the levee for flood 
protection on the land side and will modify the accreditation based on the 
project plans and "interior drainage" analysis. 

The "interior drainage" analysis demonstrates that during a 1 00-year flow 
in the Agua Fria River, the flooding on the land side (interior) is not worse 
for a 1 00-year event. This will require a delineation of flooding in the pre
project or existing condition and an analysis of the project for the in place 
condition (assuming ultimate development) with the flaps gates closed 
during the Agua Fria flooding event. Since the exis ting condition involves 
overflows onto Van Buren Street at various locatio ns and at the pedestrian 
culvert under Van Buren Street, the project in place condition would 
involve overflows at the same locations, but 'vvith some anticipated 
differences due to re-direction of flows by the channel and no retention in 
the City Center. A successful project would show that with the project in 
place, the interior flooding impacts are not worse than existing conditions. 

SUNRISE ENGINEERING • FCDMC • CITY OF AVONDALE 
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The fmal design process sho uld include a scope that: 

1. Procures flown topo along Van Buren Street for the project design 
as well as the in terior drainage analysis. Current G IS topo may be 
adequate south of Van Buren Street, but this would need to be 
verified. 

2. Provides for an existing condition 1 00-year flooding analysis to 
determine a benchmark for comparison. (for FEMA) 

3. Provides for a project-in-place 100-year flooding and exis ting 
conditions analysis assuming no or linuted flows into the Agua 
Fria River. (for FEMA) 

4. Provides for a project-in-place 100-year flooding and ultimate 
conditions analysis assmning no or limited flows into the Agua 
Fria River. (for internal use) 

5. Provides for a staged approach: 
a. prelinUnary design completed based on the new topo 
b. existing condition interior drainage analysis based on the 

new topo 
c. project-in-place interior drainage analysis 
d. comparison of b and c results 
e. design revision, if n ecessary to mitigate any adverse 

in1pacts of project-in-place 1 00-year flooding with existing 
conditions and re-analyze, or 

f. submit to FEMA exis ting condition and project-in-place 
1 00-year flooding with exis ting conditions if no adverse 
impacts are identified 

g. proceed with fmal design if FEMA approves interior 
drainage analysis 

3.5 Cost Estimate 

T he Recommended Plan costs have been estimated for the project. T he 
costs were estimated from quantity take offs of the conceptual plan and 
profile drawings. Unit prices are recent bid prices provided by the District 
and COA. The unit prices reflect actual bidding and are the median costs 
o f those bids. 

U tili ty relocation costs were estimated by unit quantity to be relocated 
based on the size of the utility or lump sum fee. The unit pricing is from 
current bid pricing. Lump sU111 fee relocations were provided by the 
District and COA based on previous utility relocation experience. The 
utili ty relocation costs assumed relocations can been made within 1 00-feet 
of the conflict. The SRP tower relocation cost o f $250,000 is an estimate 
from SRP. 

l1ight-of-;vay costs \vere estll11ated by plan take off. T here are t..~ree right
of-way line items, channel/ trail, road, Coldwater D epot and Desert 
Springs West basin. All right-o f-way from Van Buren Street 65-foot to the 
required channel/ trail width are included in tl1e channel/ trail line item. 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

Road right-o f-way is required to be purchased where the existing Van 
Buren Street right-of-way is not at ultimate 65-foot width. T he road righ t
of-way quantity, quantifies the purchase from the existing right-of-way to 
the ultimate right-of-way. 

Coldwater Depot and D esert Springs West Basin right-of-way estimated 
by quantity take o ff. These two areas are existing retention basins that will 
be converted into channel. The estimated right-of-way is the land required 
to be purchased. COA has already acquired the Desert Springs area that 
includes the west basin. Although already purchased the Desert Springs 
basin is st.i.ll included in the cost estimates. 

Landscape costs have also been integrated into the cos t estimate. T he 
landscape costs are based on es timates by LSD. LSD provided estimates 
for the four theme areas. Landscape costs were prorated from the theme 
es timates and applied to tl1e actual channel areas. Value engineered items 
have been incorporated where possible. Value engineered items include 
15 gallon trees in lieu of 24-inch box trees and sprigs in the surface 
treatment of non-conveyance areas in lieu of turf. 

To facilitate landscape cost sharing, channel liner quantltles have been 
divided into conveyance and non-conveyance areas . Conveyance area was 
found via plan takeoff. T he conveyance area was added as a separate line 
item in the channel and subtracted from the landscape estin1ate proration. 

A 15% construction contingency has been included to account for any 
unforeseen items that occasionally occur during construction . 

The estimated project grand total is $17.9 million, with a Phase I cost o f 
$12.8 million and a Phase II cost of $5.1 million . T he cost es timate has 
been summarized by phase, sheet, constructio n costs, land costs, and 
utility relocation costs, see Figure 3.5.1 - Grand Total by Section. See 
Figure 3.5.2 - Grand Total for quantities o f the entire project. See 
Figures 3.5.3 and 3.5.4 - Grand Total Phase I and Grand Total Phase 
II. See Appendix A for quantities and totals by plan sheet and cost 
estimate assumptions. 

Reference costs estimates for the 10-yr Alternatives Analysis are included 
in Appendix G and pipe only alternative is included in Appendix H. 
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4 HYDROLOGY 

The hydrology model used for this stud y is based on the J-l ydrology 
Technical Memorandum dated September 2010, completed for the Van 
Buren DCR. The H ydrology Technical Memorand um extracted the 
project study area from the D urango Area Drainage Master Plan (Durango 
ADMP) by Dibble & Associates, 2001. T he existing HEC-1 model input 
data files including slt4dur6 .dat (100-year 6-hour event) and sltdur24.dat 
(100-year 24-hour event) were provided by th e District. These models 
were genera ted for the Durango ADMP and later updated by the District 
using the Aspen routing. 

4 .1 Van Buren DCR 100-Year Hydrologic Models 

T he September 2010 J-l ydrology Technical Memorandum HEC-1 models 
for the 100-year storm event were extracted from the existing Durango 
ADMP HEC-1 models. T he extracted areas of the models include the 
study area shown as Area 1, the extended study area shown as Area 2, and 
an offsite contributing area, as shown in Figure 1.1.1 - Study Area. These 
areas include 39 Durango ADMP sub-watersheds: RA through RE (Area 
1), KA, Jill, LE, OB, OF and OG (Area 2), RF and RG (extended study 
area), and RH through RJ, SA through SH, TA and TB, UA through UD, 
VA through VD, WA through WD, and XA (offsite contributing area). 
Minor adjustments were made in the models to match the exis ting model 
results. 

The point rainfall depths o f the 100-year 6-hour and 100-year 24-hour 
events used in the September 2010 H ydrology Technical Memorandum 
models were 3.23 and 3.99 inches respectively. These rainfall depths were 
obtained from the National Oceanic and Atmospheric Administration 
(NOAA) Atlas 2 for Arizona. T hese values are the same as the rainfall 
depths used in the Durango ADMP. 

Soil data used in the September 2010 H ydrology Technical Memorandum 
models is the same as the Durango ADMP, which was determined from 
the SCS Soil Survey o f Maricopa County (SCS, 1997). 

Land uses were updated for both current and futme condition land uses 
and retention volumes. Current land uses were obtained using cmrent 
aerial photography of the study area. The future land uses were 
determined using the City of Avondale's General Plan. Retention volumes 
for the future land use were computed using City of A von dale and 
Maricopa County Drainage Design Standards and NOAA Atlas 2 rainfall 
depths. E ighty-five percent of the retention required volume was 
accounted for by diverting the required volume out of the model. Note 
the District standard is 80%. Eighty-five percent was used as the City 
code requires retention basins as part of its development process, so the 
team agreed to use 85% retention rate. 

T he Agriculture S-graph was used for all the five sub-watersheds in Area 1 
in the Durango ADMP models. Based on the updated current land uses, 
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the Agricu lture S-graph was used for sub-watersheds RB and RC, whiJ e 
the Phoenix Valley S-graph was used for RA, RD and RE due to the 
recent development in these areas. In future condition models, Phoenix 
Valley S-graph was used for all the sub-watersheds in Area 1. 

The channel routing procedures as related in the Durango ADMP were 
used in the Van Buren DCR models. The number of routing steps 
(NSTPS) for each channel routing was calcula ted by using an interactive 
process described in the Maricopa Coun ty Hydrology Manual. Runoff 
discharges cross Van Buren Street at several locations and enter the 
DROP channel located south of Area 1. 

See the Van Buren DCR H ydrology Technical Memorandum for 
additional details of the current and future conditions models. 

4 .2 Hydrologic Model Updat e 

Alternatives Analysis for the 1 0-year conveyance was built upon the 
September 2010 Hydrology Technical Memorandum models (base 
models). The H EC-1 model data sheets are included in App endix C. 

Effective August 6, 2003, the NOAA Atlas 2 has been superseded by Atlas 
14 for Arizona and other western states. Consequently, the following 
point rainfall depths were obtained from NOAA Atlas 14 (NOAA 2006) 
and used in this study: 

D 1 0-ycar ,6-hour = 1. 71 inches; 

D 10-ycar, 24-hour = 2.19 inches; 

D 100-yca,r 6-hour = 2.62 inches; and 

D 100-ycar, 24-hour = 3.41 inches. 

Soil data is the same as the base models . 

Land uses were further updated for both current and future condition land 
uses according to the most recent data. The required retention volumes 
were recalculated accordingly. The District standard of 80% retention 
volume of the required volume was entered into the model by diverting 
the required volume out o f the model. Because the retention volume 
captures most of the flow for sub-watersheds RA, RC, RD andRE, the DI 
and DQ cards in the models were adjusted to allow a smaller portion 
(~5%) of the flow to bypass the retention area until the 80% capacity is 
reached, as recommended by the District. First flu sh runoff was retained 
in the City Center areas that are and / or will be located in sub-watersheds 
RB and RC. 

S-graphs were revised for both current and future condition models 
accordingly. 

To ensme a conservative flow in the f1rst reach of the storm drain system, 
the District and City requested that the 10-year, 6-hour peak flow of the 
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initial 160 acres of sub-waters hed RE be calculated with the rational 
method. T he higher discharge generated in the initial 160 acres of R IJ 
between tl1e 10-year rational peak and the H EC-1 10-year peak should be 
used in the 1 0-year, 6-hour future condition alternative analysis model (see 
Section 4.3). DDMSW was used to calculate a rational peak flow for the 
1 0-year event of 386.2 cubic feet per second. The peak flow of the 10-
year event modeled using HEC-1 is 382 cubic feet per second. 
Consequently, the rational 1 0-year peak discharge should be used . This 
was reduced down to the initial flow rate of 77.2 cubic feet per second by 
assuming 80% of the water was retained in retention basins in sub
watershed RE (386.2 X 20% = 77.2 cubic feet per second. The southern 
portion of RE was calculated to be 189 cubic feet per second by taking the 
total flow of RE, 571 - 382 cubic feet per second. The flow of the 
southern portion was reduced down 80% for retention, 189 X 20°/ o = 38 
cubic feet per second. The total flow in RE at the concentration point 
RETRE is therefore, 77 + 38 = 115 cubic per second . 

For the 10-year, 6-hom future condition alternative analysis model, the 
hydrograph for the entire RE area was modeled, the portion of the initial 
160 acres removed, and the rational peak flow of 77.2 cubic feet per 
second, was added back in for a composite hydrograph for RE. T he 
model retention values in RE were than adjusted to reflect the composite 
peak flow rate of 115 cubic feet per second at the concentration point 
RETRE. The recommended plan models (see Section 4.4) used the same 
retention volume but, the peak was not adjusted to 115 cubic feet per 
second. No retention volume adjustments were necessary as the flow was 
added as an extra to ensure tl1e 1 0-year future condition channel would 
have flow in the upper reaches. 

All hydrographs were routed west along Van Buren Street through a 
conceptual channel and a conceptual storm drain pipe connected to the 
channel upstream. Existing flow splits to the south were also routed west. 
Exis ting flow splits, per the City, for Van Buren Street go south at 1 03rd 
Avenue, 107th Avenue, 111 th Avenue, 113th Avenue, Cold Water Springs 
Golf Course, and Fairway Drive. 

4.3 Alternatives Analysis Models 

Ten-year 6-hour and 24-hour storm events (NOAA Atlas 14) were 
modeled for future conditions. These models were designated as 
"alternative analysis models". Based on the preliminary model results, a 
conceptual channel was sized using Flow Master. A channel routing was 
performed by using th e conceptual channel. The model input data and 
results were submitted to the District for review. Based on the review 
comments, the models were modified and recomputed. The outputs from 
the modified models are included on a compact disc that is included with 
Lh.is D CR F igure 4.3,1- HEC-1.A_lternative Analysis Model Results-
10 Year P eak F lows of F u ture Condition R outing West through 
C onceptual Channels, shows the peak flow values generated in sub
watersheds, routed or diverted, and at the hydrograph combining and 
diverting locations. 
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4.4 Recommended Plan Models 

Recommended Plan models were ran to verify th at the installed channel 
does not adversely affect the study o ther than the 1 0-year future build-out. 
Based on th e alternative analysis model results (1 0-year events) and the 
available Van Buren Street survey data, three sections of a conceptual 
trapezoidal channel (10-year event channel) and a section of reinforced 
concrete pipe (1 0-year event pipe) were sized by using an open channel 
con1.puter program , Flow Master. Side slopes of the channel are between 
8:1 and 4:1 (horizontal: vertical). 

Four "reconunended plan m odels" were built up using the updated 
rainfall, land use, retention data, and the 1 0-year channel. The base model 
was the 10-year future conditions model from Section 4.3 . The normal
depth channel routing and kinematic wave channel routing methods were 
respectively used for the channel and pipe. Each model figure gives the 
peak flow values generated in sub-watersheds, routed or diverted, and at 
the hydrograph combining and diverting locations, as well as the channel 
routing conveyances for the modeled conditions. The following four 
models were run: 
Figure 4.4.1- H EC-1 Recommended Plan Model Results - 10-Year Peak 

Flows of Updated Current Condition Routing West 
Through Conceptual Channels and RCP's 

Figure 4.4.2- H EC-1 Reconunended Plan Model Results - 10-Year Peak 
Flows of Future Condition- Modified Retention Routing 
West Through Conceptual Channels 

Figure 4.4 .3 - H EC-1 Recommended Plan Model Results - 100-Year 
Peak Flows of Updated Current Condition Routing West 
Through Conceptual Channels and RCP's 

Figure 4.4.4 - HEC-1 Recommended Plan Model Results - 100-Year 
Peak Flows of Future Condition Routing West Through 
Conceptual Channels and RCP's 

The model outputs are included on a compact disc that is included with 
this DCR. 

SUNRISE ENGINEERING • FCDMC • CITY OF AVONDALE 
AUGUST 2013 

Models 1, 3 and 4 were run to evaluate potential adverse effects o f the 
proposed channel in different storm events or scenarios other than what it 
was designed for. Models 1, 3 and 4 assumed all flow was routed to the 
wes t even if the channel was not large enough to convey the flow. Refer 
to the figures previously mentioned for a table of the conveyance flow rate 
versus design flow rate to see where over topping of the channel occurs. 
Generally the channel depths given are seven feet except in a select 
location where the plans shows only a four and one-half- foot depth which 
is possible due to low existing grades. Generally the 1 0-year events do not 
over top. In some select locations the 100-year event over tops the 
channel. 

Models 1, 3 and 4 routed all flow west including overtopping flows . It 
should be noted per the Durango ADMP models, existing flow splits to 
the south occur at 103rd Avenue, 107th Avenue, 111th Avenue, 113th 
Avenue, Cold Water Springs Golf Course, and Fairway Drive. 

With the channel installed, there will be less flow within Van Buren Street. 
If over topping of the channel for a greater than 1 0-year event occurs, 
flow will enter Van Buren Street and continue in its historic path at a 
lower flow rate than currently occurs. Actual flow splits will be 
determined in final design during the interior drainage analysis. 

4 .5 Retention 

All Recommended Plan hydrology models assumed the developed 
conditions (except for the City Center) have retention basins tlnt provide 
a least a 1 00-year, 2-hour retention volume except for the "future 1 0-year 
no retention model". The "future 1 0-year no retention model" assumed 
certain exis ting developments would not be required to retain all volume 
required. 

In the models with retention, the volume retained was reduced to 80% per 
the District standards. In the City Center, fir st flush was modeled as the 
volume provided. Retention volume provided was also applied to the five 
developed or soon to be developed parcels that will have tl1eir basins 
converted to channel by this project. Models 1, 3 and 4 assumed the five 
parcels would have to find retention elsewhere on their parcels and not 
discharge into the channel. 

Model 2, tl1e future 1 0-year no retention model assumed lesser retention 
volumes from Coldwater Depot, the charter school, and Desert Springs 
subdivision. All these projects are exis ting or under construction with 
retention basins in the proposed channel alignment. Reduced volumes 
provided were estimated for each site by subtracting the plan or as-built 
volume from the estimated total volume reauired. The revised lower 

J 

volumes were entered into the model. 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 

Agua .Fria River- Looking South at Van Buren Street Bridge 
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5 HYDRAULICS 

H ydraulic calculations were performed to size various conveyance system 
components. Normal depth calculations were performed for open 
channel flow. Culvert calculations were performed for culverts. 

5.1 Open Channel Flow 

T he computer program , FlowMaster, was used to solve for normal depth 
using the Manning's elluation. A n n-value o f 0.040 was used for granite 
mulch lined open channels and a value o f 0.01 3 was used for concrete 
p1pes. 

T he flow capaci ty o f the retention basins at D esert Springs subdivision 
and Waterford Apartments were checked using FlowMaster. Surveyed 
cross section data o f the existing retention was entered into FlowMaster 
and the normal depth solved for these areas. An n-value o f 0.030 was 
used for the existing grass. See Section 3.0 for discussion on use o f 
eX1s Ung retention basins as channels. See Appendix D for hydraulic 
calculations. 

5.2 Culvert Flow 

T he computer program, CulvertMaster, was used to solve for headwater 
depth at culverts. Tail water conditions for the culvert calculations are the 
normal depth o f the downstream section. An n-value o f 0.013 was used 
for concrete, and a K e of 0.5 for head walls was utilized. 

Culvert calculations were performed for the proposed culverts at the Agua 
Fria River levee penetration. T hese culverts will have flap gates installed 
on the downstream end to prevent back water from the Agua Fria River 
from entering the culverts. T he flap gates impede the flow of water 
through the culvert. T his is measured and reported as a head loss from 
factory specificatio ns. A head loss of six inches was added to the 
calculated headwater elevation . 

Tail water conditions for the culverts were the water surface of the Agua 
Fria River. Per the District the Agua Fria tail water conditions are 100-
year design flow for Van Buren channel, use 10-year flow in the Agua Fria, 
if 10-year design flow, use 100-year flow in Agua Fria. The District 
provided updated Agua Fria River water surface elevations for the 
Recommended Plan Analysis. T he new Agua Fria Technical Data 
No tebook (TDN) es timated the 100-year water surface elevation at 971.78 
feet (NA VD88) and the 10-year water surface at 968.07 feet (NAVD 88). 

T he Agua Fria River Levee culverts are a six box array of five-foot by 
four-foo t reinforced box culverts. Four boxes are proposed to be sL" 
inches above the Agua Fria River bottom and two boxes are proposed t:\vo 
feet hig her. T he headwater elevation for the 10-year and 100-year events 
were calculated using the CulvertMas ter compu ter progra m. 
Culver tMaster allows multiple flow components at differen t sizes and 

SUNRISE ENGINEERING • FCDMC • CITY OF AVONDALE 
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inverts. The program calculates a rating curve for all th e flow components 
and then calculates the headwa ter elevation for the given flow. T he 
expected headwater elevation in the channel was calculated at the 10-year 
flow with 1 00-year water level in the Agua Fria, and the 1 00-year flow 
with 10-year flow in the Agua Fria. See Appendix E for culvert 
calculations. 

5.3 Flap Gates 

Flap gates will be ins talled on the outlets of the Agua Fria culverts. T he 
flap gates specified are heavy du ty high head rated gates by H ydroga te. 
See Appendix E for m anufacturer's information, pamphlet and head loss 
curves. T he flap ga tes have head loss associated with the flow impendence 
they impose on the outflowing water. T he m anufacturer provides 
empirical head loss curves for the gates with different pipe sizes. Peak 
head loss for a 60-inch pipe (area equivalent to the culvert) is 
approximately 0.26 feet for 80 cubic feet per second. Maximum flow rate 
of the culvert is approximately 120 cubic feet per second per barrel which 
equates to a head loss o f 0.20 feet. A conserva tive head loss o f 0.5 feet 
was added to culvert headwater calculations . 

The flap gates are designed to prevent backwater from entering tl1e pipe. 
Flow in the positive direction will occur as long as the water level on the 
backside of the ga te is higher than the front side o f the gate. In the case o f 
the Agua Fria River (front side o f gate), if the river is flowing high enough 
to cover the flap ga tes, then water from tl1e channel will no t flow into the 
Agua Fria River. Flow into the Agua Fria River will occur when the 
channel water level rises higher than tl1e Agua Fria River. T he calculated 
headwater plus flap ga te head loss for the 1 0-year and 1 00-year events 
show positive flow occurs into the Agua Fria River. 

H ydrogate provided a letter stating this applica tion is the intended use for 
the flap gates. They point out that the heavy du ty gates specified are for 
high head applications and a low head gate can be used. It is our opinion 
that the heavy du ty gate is needed m ore for the main tenance and to deter 
vandalism . See Appendix E for the Hydrogate letter. 

VAN BUREN CHANNEL DeSIGN CON( E-PT RE.PORT 

6 CONCLUSION 

T he Van Buren D CR Recommended Alternative is a storm water 
conveyance that provides the area north of Van Buren Street a direct 
connection to the Agua Fria River. T he conveyance will reduce runo ff in 
Van Buren Street and allow reduced retention requirements in the City 
Center area. Phase I is an open channel from Avondale Boulevard to the 
Agua Fria River with a design flow o f 600 cubic-feet per second. Phase II 
is a 60-inch storm drain pipe form A von dale Boulevard east to 1 03rd 
Street. Both alignments are on the north side o f Van Buren Street and will 
be enhanced with one o f four landscape themes developed for the project. 
T he landscape theming provides a continuous trail connection from tl1e 
Agua Fria River to 99th Street. T he es timated to tal cost with landscape 
enhancem ents is $17.9 million. 

The Recomn:1ended Alternative was chosen based on two differen t 
Alternative Analyses that were conducted for the project. T he fir st 
Alternative A nalysis inves tigated 1 00-year level conveyances on three 
different alignments from 99th Street to the Agua Fria River. The second 
Alterna tive Analysis analyzed 1 0-year level conveyances. T he 1 00-year 
level conveyances were d etermined to be too costly and the second 
analysis was conducted . 

An IGA will be entered into by the District and COA for final design and 
construction o f the project. T he District will provide a cost share o f 40% 
of the design for Phases I and II, Phase I right-of-way-acquisition , utili ty 
relocations and construction , subject to the lirnitations o f their policy for 
aesthetic treatment and landscaping of Flood Control Projects. COA will 
be expected to contribute 60% cost for final design, Phase I right-of-way, 
utili ty relocations and cons truction. CO A will be responsible for 100% of 
Phase II co nstruction. It is also understood COA will be lead agency for 
design, right-o f-way acquisition, utility relocations and construction. COA 
will also be responsible for operation and maintenance. The project is to 
be completed within 15 years. 
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SL'~R!SE 

Proposed Design Elements : 

Approximate Loca tion: Sheet Pl (Agua Fria River to El M irage Road) 

Station Range : 16+80 to 35+50 

Automated Calculation : 

Element Dimensions 

Bottom Width I Stream Left I Stream Right I Freeboard I Water Depth 

I 
Length 

(ft) Side Slope (/tift) Side Slope (ft/ft) (ft) (ft) (ft) 

Tota l: 

Total per LF: 

50 

S100,916.35 
S102.82 

I 0.13 I 0.25 I 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

1 I 3 I 0 

Element Dimensions 

Bottom Width J Stream Left I Stream Right 

I 
Freeboard 

I 
Water Depth 

I 
Length 

(ft) Side Slope (ft/ft) Side Slope (ft/ft) (ft ) ({!) (ft) 

Total: 
Total per LF: 

RPmforct>rl J' x S' Concrete Box Culvert 

Total: 

Total per lF : 

Rein forced 4' x 10' Concrete U-Channel 

VB R/ W and Trai l 

90 

$330,486.14 
S1,796. 12 

Number of 

Barrels (EA) 

4 

$247,674.38 
S1,553.60 

Number of 

Barrels (EA) 

6 

Number of 
Barrels (EA) 

5 

VB Exis ting R/W 

40 

Landscape Elements 

Multi-Use Path 

W idth(ft) 

12 

I 0.13 

I Headwalls 

(EA) 

I 2 

I 
Headwalls 

(EA) 
.. 2 

I 
Headwalls 

(EA) 

I 0 

I 0.25 

<-Culvert Only 

<-Culvert Only 

I 1 I 3 J 981.5 

Element Dimensions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY) Depth (ft) Width (ft) (ft) 

I 138 

<-Culvert Only 

<-Culvert Only 

J 1.00 
(beneath cu lvert) 

1.00 184.00 

(sides of culvert) 

Element Dimensions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY) Depth (ft) Width (ft) (ft) 

Ull.'''~ T>. : 1 ; .. c_-:· 1.(1()"-"-·- -. ' ., t.()() I 159A2 
(beneath culvert) (sides of cu lvert) 

Element Dimensions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 
Headwall (CY) Depth (fr) Width (ft) (fl) 

J ms 1.00 I 1.00 I 0.00 

(benea th culvert) (sides of cu lvert) 

Element Dimensions 

R/W Required, SF 

Element Dimensions 

I Multi-Use Path I Maint. Path I Maint. Path 

I 
Ped. Path 

I 
Ped. Path 

l ength (ft) Width (f t) Length (ft) Width (/t) Length (ft) 

I 1,830 I 12 I 450 I 6 I 0 

I 
R/WWidth I Stream Left I Stream Right I 

(ft) Width(ft) Width(ft) 

I 105 I 30.77 I 16.00 l 

I 
R/WWidth 

I 
Stream Left I Stream Right I 

(/t) Width (ft) Width(ft) 

I 190 I 30.77 I 16.00 I 

I Additional Bottom I Thickness "T" I Wall Width "W" I 
Slab Thickness (ft) (ft) (fr) 

0.17 I 0.88 1 o.916666667 1 

I Additional Bottom I Thickness "T" I Waf/ Width ''W"I 
Slob Thickness (ft) (ft) (ft) 

I 0.17 I 0.79 I 0.67 I 

I Additional Bottom I Thickness "T" I Wall Width "W" I 
Slab Thickness(/!} ([!} (/r) 

I 0.17 I 0.88 I o.916666667 1 

I 
Lighting 

I 
Lighting 

I 
Landscape 

I length (ft) Spacing (ft) Theme 

I -- 1830Jl<l_ J 50.00 T 

Toto/ Depth \Total Width 
(ft) (ft) 

4 I 96.77 

Total Depth I Total Width 
(/t) (ft) 

4 1136.77 

Total Depth 

I 
Total Width 

(ft) (ft) 

6.92 I 46.25 

Total Depth 

I 
Total Width 

(ft) (ft) 

6.75 I 36.33 

Total Depth 

I 
Toto/Width 

(ft) (ft) 

6.92 I 57.17 

Total Landscape 

Area (SF) 

376980 

Elements w/ land & Appurtenances 

h __ .• , 

~0" RGRCP in aspha lt 

Rt nfor· •r1 • 

Rein forced 4' x 10' Concrete U·Channel 

Bid Items 

Excavation I Haul Export I Liner 

I (CY) (CY) (SY) 

0.00 I 0.00 I 0.00 I 
Unit Price 

$6.00 $000 $0.00 
$0.00 so 00 so.oo 

Bid Items 

Excavation I Haul Export I Liner 

I (CY) (CY) (SY) 

16486.96 I 16,486.96 I 14,997.35 I 
Unit Price 

S6.00 I so.oo l so.oo 
S98,921.78 so 00 so.oo 

Excavation I Haul Export I Culvert Concrete I 
(CY) (CY) (CY) 

2180.03 I 2.180.03 I 718.89 I 

$9.801 $0.00 1 $430.001 
S21,364.30 $0.00 S309,121.84 

Excavation I Haul Export I Culvert Concrete I 
(CY) (CY) (CY) 

1448.07 I 1,448.07 I 542 .98 I 

S9.80 I sooo l S430.00I 
$14,191.04 $000 S233,483 .34 

\ 'an Buren DCR Recommended P lan Cost Estimate 

Length (ft ) 

0 

982 
0 

184 
0 

159 

1.325 

Landscape 

(SF) 

0.00 

$1.19 
$0.00 

Landscape 

(lF} 

1,781.50 

Sl.12 
S1,994 .57 

Bid Items 

I 
I 

I 
I 

Cost ($/ft) 

$0.00 
$0.00 

$530.32 
$0.00 

$0.00 

Land Purchase 

(SF) 

0.00 

$2.25 
so.oo 

Land Purchase 

(SF) 

186,485.00 

S2.25 
$419,591.25 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

103,316.00 I 31 
Unit Price 

so.oo l S430.00 I 
$0.00 S13.441.80 

Bid Items 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

72,886.82 I 30 I 
Unit Price 

so oo l $430.001 
so.oo S12,826.90 

Rip Rap 

I 
R&R Asphalt 

(CY) (SY) 

138.00 945.56 

I $22.00 
S20,802.22 

Rip Rap 

I 
R&R Asphalt 

I 
Flop Gates 

(CY) (SY) (EA) 

138.00 I 643.58 I 6.00 

I S22.00 I S8,000.00 
S14,158.86 $48,000.00 

Bi d Items 

Excavation I Haul Export I Culvert Concrete I Culvert Steel I Headwalls Concrete I Rip Rap 
(CY) (CY} (CY) (lbs) (CY} (CY) 

0.00 I 0.00 I 0.00 I 0.00 I 0 I 0.00 

Unit Price 

S9.80 I so.oo l $430.001 so oo l S430.00I 
so.oo so.oo so.oo so 00 $0.00 

Bid Items 

Mufti-Use Path I Moint . Path I Ped. Path 

I 
Total Turf 

I 
To tal Rack I Conveyance Turf I Conveyance Rack I Nan -Conveyance I Non -Conveyance I Lights 

Area (SF) Area (SF) Area (SF) Area (SF) Mulch Area (SF) Area (SF) Mulch Area (SF) Turf Area (SF) Mulch A reo (SF) (EA) 

21,960 I 5,400 I 0 I 54,117 207,160 I 0 l 150,645 l 54,117 I 56,515 I 37 



I \'an Buren DCR Recommended Plan Cost E stimate 

Culvert Quantit ies for 4' x 10' Reinforced Box Culvert · AOOT B Standards 

Number of Barre ls Concrete Re inforced Steel Thickness "T" •wall Width '' W " Additional Thickness I 
Proposed Design Elements: 

Approximate Location : Sheet P1 (Agua Fri a River to El M irage Road) 

Sta tion Range : 16+80 to 35+50 

Ut•hty Re locat•ons (EA) (CY) (lbs) (in) (in) (in) 

Total: $12,456.25 J 1.102 160.4 13 .000 12 .0 0.000 
2 2.067 31 0.0 10.500 11.0 2.000 
3 2.987 44 6.4 10.500 11.0 2.000 

4 3.907 561.5 10.500 11.0 2.000 I Element Dimensions ,, 
Item Description Unit Quantity Unit Price Cost 

Water 8"·16" LF 66.25 $105.00 $6,956.25 5 4.827 708.3 10.500 11.0 2.000 
Water 18" and up LF 0 $510.00 $0.00 6 5.747 842.6 10.500 11.0 2.000 

------

Recl aimed Water LF 0 $105.00 $0.00 
Reclaimed Wa ter Vault EA 0 $5,000.00 $0.00 

Fire Hydrant EA 1 $5,500.00 $5,500.00 I • All box culverts have an additional4" of width on either side of the bottom slab 

Inle t Wings 

Sewer M anholes EA 0 $4,500.00 $0.00 Per AOOT B Standards· 4:1 Slope· 0' Skew - 6' x 4 ' 6 Barrels 

Sewer M ains LF 0.00 $80.00 $0.00 
Storm Drain Structures EA 0 $2,500.00 $0.00 
Storm Drain Pipes LF 0.00 $95.00 $0.00 
Concrete Irrigation Ditch LF 0.00 $20.00 $0.00 I 

Concrete ( 1 Barre l) I Steel (1 Barrel) 10 Cone. (per BarreT 1. Stl. (per Barrel) 

(CY) (lbs) (CY) (lbs) 

6.381 4ss l 0.86 1 80 

Concrete Steel 

(CY) (lbs) 

10.68 ass 

Irrigation Re loca tion LS 0.00 $1SO,OOO.OO $0.00 Per ADOT B Standards· 4:1 Slope· C1 Skew - 10' x 4' 4 Barrels 

Gas 6" Relocation LS 0 $2S,OOO.OO $0.00 
Gas 20" Relocation LS 0 s ss.ooo.oo $0.00 
Electric LF 0.00 $130.00 $0.00 
Electrical Pole EA 0 $7,000.00 $0.00 I 

Concrete (1 Barrel) 1 Steel (1 Barrel) 1~ Cone. (per Barrel16 Stl. (per Barrel) 

(CY) (lbs) (CY) (lbs) 

6.99 1 S26 l 1.4 1 130 

Concrete Steel 

(CY) (lbs) 

11.19 916 

Others (Tel, Cable, Etc.) LF 0 sso.oo $0.00 Outlett Wings 

Stree t lights EA 0 $2,SOO.OO $0.00 

Traffic Signals EA 0 $1SO,OOO.OO $0.00 

Traffic Conduit EA 0 $1,000.00 $0.00 
SRP Tower EA 0 $300,000.00 $0.00 

Per ADOT B Standards · 4:1 Slope · C1 Ske w - 6' x 4 ' 

Concrete (1 Barrel) I Steel (! Barrel) ~~ cone. (per BarreT~ St l. (per Barrel) 

(CY) (lbs) (CY) (lbs) 

11.4 1 8371 1.55 1 135 I 
6 Barrels I 

Concrete Steel 

(CY) (lbs) 

19.15 1S12 

I 
Per ADOT B Standards· 4:1 Slope · (! Skew -10 ' x 4' I 

Concrete (1 Barre l) 1 Steel (1 Barrel) 1~Conc . (per Barrelll Stl. {per Barrel)l 
(CY) (lbs) (CY) (lbs) 

12.541 9491 2.51 1 220 

Landscape Themes 

cc 

4 Barre ls 

Concrete Steel 

(CY) (lbs) 

20.07 1609 
Total Vignette Area (SF) Tu rf Area (SF) Rock Mulch Area (SF) Mulch/Total 

1S4,160 74,600 ss.ooo 0.36 

(Desert Springs) 

Total Vignette Area (SF) Turf Area (SF) Rock Mulch Area (SF) Mulch/To tal I 
81,610 37.400 28,600 0.3S 

I Total Vignette Area (SF) Turf Area (SF) Rock Mulch Area (SF) Mulch/Total 

174,150 25,000 9S,700 0.55 

ET 

Total Vignette Area {SF) Turf Area (SF ) Rock Mulch Area (SF) Mulch/Tota l 

35,330 0 2S,36S 0.72 I 
I 
I 
I 
I 
I 
I 
I 
I 
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SUN RISI. 
Proposed t>csign E1em cnts: 

Approximate l ocation: Sheet P2 (EI Mirage Rd to Desert Springs Village) 
Sta t1o n Ra nge: 35-+50 to 60-+00 

Automated Calcula t ion 

I Bottom W idth 

1ft) 
30 

I Bottom Width 

lfr) 

so 

I Bottom Width 

lftl 
90 

I Number of 

Barrels (EA) 

3 

I Number of 

Borrels (EA) 

3 

Reinforced 4' x 10' Concre te U-Channel 

I 

VB R/W and Tra il 

Landscape Element s 

Num ber of 

Barrels (EA) 

4 

VBExistin 

40 

Multi-Use Path 

Width(ft) 

12 

Multi-Use Path 

Width(ft) 

12 

Mu/ti·USe Path 

Width {ft) 

12 

1 Stream l ef t I Stream Right I Freeboard 

S1de Slope (ft/ft) Side Slope (ft/ft ) if• I 
0.13 0.25 1 

I Stream Left I Stream Right I Freeboard 

Side Slope (ft/, t) Side Slope (ft/ft) ift) 

0.13 0.25 1 

I StreomLeft I Stream Right I Freeboard 

Side Slope (ft/ ft) Side Slope {ft//t) If• I 
0.13 0 .25 1 

I Headwalls r ip Rap per Downstream I Over Excavation 

(EA) Hea dwall (CY) Depth (ft) 

2 

I Headwalls 

(EA ) 

4 

I Headwalls 

(EA) 

0 

138 1.00 
(be nea th culve rt) 

!Rip Rop per Downstream I Over Excavation 

Headwall (CY) De pth (ft} 

138 1.00 
(beneath culvert) 

I Rip Rap per Downstream I Over Excavation 

Headwall (CY) Depth (ft) 

138 1.00 
(beneath culvert ) 

Element Dimensions 
R/W Required, SF I Desert Springs west basin 

23750 425 

Mo int. Path 

Width (It) 

12 

Maint. Path 

Width(ft) 

12 

Moin t. Path 

Widrh(ftJ 
12 

Moint. Path 

Length (ft) 

150 

Element Dime nsions 

I Wa ter Depth I l ength I R/WWidth I Stream Left I Stream Right I 
1ft) ift) 1ft) Width (ft) Width (/t) 

3 228 110 30.77 16.00 

Element Dimensions 

I Wat er Depth I Length I R/WWidth 1 Stream Left I Stream Rigllt I 
(ft) Itt) ltrl Width (ft) Width (ft) 

3 950 105 30.77 16.00 

Element Dimensions I Water Depth I Length I R/WWidth I Stream Left I Stream Right I 
If• I It• I ltrl Width (/t) Width {/t) 

3 52 190 30.77 16.00 

Eleme nt Dimensions 

1 Over Excavation I Length I Addit ional Bottom I Thickness "T" I Wall Width ~w" I 
Width {ft) lftl Slob Thickness (/t) {ft} (ft) 

1.00 327.00 0 .17 0 .88 0 .916666667 
(sides o f culvert) 

Element Dime nsions 

I Over Excavation I Leng th I Addit ional Bottom I Thickness "T" I Wall Width "W " I 
Width(f t) (fl) Slob Thickness (ft) (ft} {ft) 

1.00 550.33 0 .17 0 .88 0.916666667 

(sides of culvert) 

Element Dimensions 

1 Over Excavation I Length I Addit ional Bottom I Thickness ~r I Wall Width "W " I 
Width(ftl {ft) Slob Thickness (ft) {ftJ (/t) 

1.00 0 .00 0.17 0 .88 0 .916666667 
(sides of culvert) 

Channel R/W, LF IDS channel R/W Required, SF 

100 I 42500 

Ped. Path 

Length {ft) 

0 

Ped. Path 
Lenqth(ft) 

0 

Ped. Path 

Length(ft) 

140 

Ped. Path 

Length (ft) 

0 

To to/ Depth !Total Width 

ltrl If• I 
4 76.77 

Toto/Depth !Total Width 

If• I 1ft) 
4 96.77 

Toto/Depth I Toto/Width 
lftl Itt! 
4 136.77 

Toto/Depth I Total Width 

ltrl Itt! 
6.92 35.33 

To to/Depth I Toto/ Width 
(fr) lftl 
6.92 35.33 

Toto/Depth 1 Toto/ Width 
1ft) 1ft) 

6.92 46.25 

To tal Landscape 

Are o(SF) 

16500 

Total landscape 

Area (SF} 

122210 

Total Landscape 

Area (SF) 

50400 

Total Landscape 

Areo(SF} 

21900 

Elements w/Land & Appu rtenances 
.A •.• e,,,, .. n 

'1, 1"1 'It ! 8 ~; . iju ~ ! ')' ·1 

lw" RGRCP 1n a~ohalt 

IR•·•nf•H· ,.-j ~· 111 > Con• r1·'•· Box Culv<o"rt 
Reinforced 4' x 10' Concrete U-Channel 

Excavation !Haul Export 
(CY) (CY) 

1,803 .21 1,803.21 

$6.001 
$10,81 9.28 

Excavation 1Hou/ Export 
(CY) (CY) 

10,328.21 10,328.21 

$6.001 
$61,969.23 

Excavation I Haul Export 
(CY) (CY) 

873 .48 873 .48 

$6.001 
$5, 240.89 

Excavation !Haul Export 
(CY) (CY) 

2,959.82 2,959.82 

$9.801 
$29,006.25 

Excavation I Haul Export 
(CY) (CY) 

4981.31 4,981 .31 

$9.80 1 
$48,816.88 

Excava tion I Haul Export 
(CY) (CY} 

0.00 0.00 

I 

Bid Items 

I Liner I (SY) 

1,963 .85 
Unit Price 

I I 

Bid Items 

I Liner I (S Y) 

10,293.81 

Unit Price 

I I 

Bid Item s 

I Liner I (SY) 

794 .56 

Unit Price 

I I 

Length (ft) 

0 

228 

950 
52 

327 

550 

2.107 

Landscape 

(lF) 

653.00 
I 

$0.78 [ 
$507.26 

landscape I (Lf) 

950.00 

$1.12 1 
$1,063.62 

Landscape I (LFJ 
75 .09 

$1.12 1 
$84 .07 

Bid Ite ms 

cost (S/ft) 

Land Purchase 
(Sf) 

25.080.00 

$2.25 
$56,430.00 

Land Purchase 

(SF) 

99,750.00 

$2 .25 
$224,437.50 

Land Purchase 

(SF) 

9,880.00 

$2 .25 
$22,230.00 

I Culvert Concrete I Culvert Steel I Headwalls Concrete I 
(CY) (lbs) (CY} 

976.75 145,972 .80 27 

Unit Price 

I $43o.oo l I $43o.oo l 
$4 20,002.D7 $11,760.50 

Bid Ite ms 

I Culvert Concrete I Culvert Steel I Headwalls Concrete I 
(CY) (lbs) (CY) 

1,643.85 245,669.05 55 
Unit Price 

I $430.001 I $430.00 [ 
$706,854.36 $23,521.00 

Bid Items 

1 Culvert Concrete I Culvert Steel I Headwalls Concrete I 
(CY} (lbs) (CY) 

0.00 0 .00 0 
Unit Price 

I I I $430.00 [ 
$0.00 

\ ' an Buren D CR Recommended Plan Cos t Estima te 

h-. 

Rip Rap I R&R Asphalt 

(CY) (SY) 

138.00 1,283.78 

I $22 .00 
$28, 243.11 

Rip Rap I R&RAspholt 

(CY) (S Y) 

276 .00 2,160.57 

I $22 .00 
$47,532.54 

Rip Rap 

(CY} 

0.00 



Proposed Design Elements: 

ApprolCimate Loca t ion: Sheet P2 (EI M irage Rd to Oesen Sprmgs Vrllage) 

Station Range : 3S+SO to 60+00 

Util•tv Rf'IOC:llrOO' 

Total: $535,890.00 

Element Dimensions 

Item Descriprion Unir Quantity 

Water8"-16" LF 289.33 

Water 18" and up LF 0 

Reclaimed Water l f 55 .3tl-
Reclaimed Water Vault EA 

Fire Hydrant EA 

Sewer Manholes EA 

Sewer Mains I LF 110.67 

Storm Drain Structures I EA 0 
Storm Drain Pipes LF 0.00 
Concrete Irrigation Ditch LF 0.00 
Irrigation Relocation l.5 1.00 
Gas 6" Relocation L.5 

Gas 20" Relocation l.5 

Electric LF 166T 

Electrical Pole EA 2 

Others (Tel, Cable, Etc. ) LF SS.3ll_ 
Street lights EA 

Tra ffic Signa ls EA 

Tra ffic Conduit EA 

SRP Tower EA 

landscape Themes 

cc 
Total Vignette Area (SF) Turf Area (SF) 

154,160 74,600 

(Desert Springs) 

Total Via.nette Area (SF) Turf Area (SF) 

81,610 37,400 

Total Vignette Area (SF) Turf Area (SF) 

174,150 25,000 

ET 
Total Vignette Area !SF) Turf Area (SF) 

35,330 

Brd It ern'> 

Urtil Pric ~ Cost 

$105.00 $30,380.00 

$510 .00 $0.00 

$105 .00 $5,810.00 

$5,000.00 $0.00 

$5,500.00 $0.00 

$4,500.00 $0.00l electrical M Hs 

$80.00 $8,8S3.33 

$2.500.00 $0.00 

$9S.OO $0.00 

$20.00 $0.00 

$150,000.00 $150,000.00 

$25,000.00 $0.00 

$55,000.00 $0.00 

$130.00 $21,580.00 2 uge, 1 ohe 

$7,000.00 $14,000.00 

$50.00 $2,766.67 

52,500.00 $2,500.00 

$150,000.00 $0.00 

$1,000.00 $0.00 

$300,000.00 $300,000.00 

Rock Mulch Area (SF) Turf/Total 

55,000 

Rock Mulch Area (SF) Turf/Total 

28,600 

Rock Mulch Area (SF) Turf/Total 

95,700 

Rock Mulch Area (SF) Turf{Total 

25,365 

Mulch/Total 

0.48 0.36 

Mulch{Total 

0.46 0.35 

Mulch{Total 

0.14 0.55 

Mulch/Total 

0.00 0.72 

Number of Barrel~ 

(EA) 

Culvert Quantities for 4' )( 10' Reinforced BolC Culvert- ADOT B Standards 

Concrete I Reinforced Steel I Thickness ~r~ I 'Wall Width ~w" I Additional Thickness 

(CY) (lbs) I (in) I (in) I (in) 

1.102 

2.067 

2.987 

3.907 

4.827 

160.4 

310.0 

446.4 

561.5 

708.3 

5.747 1 842.6 

13.000 
10.500 

10.500 

10.500 

10.500 

10.500 

12.0 

11.0 

11.0 

11.0 

ll .O 

11.0 

0.000 
2.000 
2.000 
2.000 

2.000 

2.000 

'All boK culverts have an additional4" of width on either side of the bottom slab 

Concrete (1 Barrel) 

(CY) 

Outlett Wings 

Concrete ( 1 Barrel) 

(CY) 

\ 'an Buren D CR Recommended P lan Cos t I ·~ stima te 
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SlJNIUSl:. 
Proposed Design Elements: 

Approximate Loca tion: Sheet P3 (Desert Springs Vi llage to Fresh n Easy) 

Station Range: 

Automated Ca lculation: 

Total: 

Total per LF: 

60+00 to 85+00 

$268,366.02 
$111.52 

Bottom Width 

1!<1 
30 

Number of 
Barrels (EA} 

3 

Reinforced 4 ' x 10' Concrete U-Channel 

Number of 
Barrels (EA} 

4 

VB R/W and Trail 

VB Existing R/W 
40 

l andscape Elements 

Multi-Use Path 

Width{ft} 

12 

Multi-Use Path 
Width {{r} 

14 

Multi-Use Path 

Width{{<} 

14 

I Stream Left I 
Side Slope (ft/ft} 

I 0.13 I 

<-Channel Only - No Land Purchase 
<-Channel Only - No Land Purchase 

Stream Right 

I 
Freeboard 

Side Slope ({t/ftl (ft} 

0.25 I 1 

Element Dimensions 

I 
Water Depth 

I 
Length 

(ft} (ft} 

I 6 2.407 
354 .33 

1294.13 
758.05 

Element Dimensions 

I 
Headwalls I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

(EA} Heodwo/1 (CY} Depth (ft} Width (ft} (ft} 

I 2 I 138 I 1.00 I 1.00 I 96.39 
(beneath culvert) (sides of culvert) 

Element Dimensions 

I 
Headwalls I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

(EA} Heodwo/1 {CY} Depth (ftl Width (ft} (ft} 

I 0 I 138 I 1.00 I 1.00 I 0.00 
(beneath culvert) (si des of culvert) 

R/W Required, SF 

51250 

Element Dimensions 

I Multi-Use Path I Moint. Path 

I 
Moint. Path 

I 
Ped. Path 

I 
Ped. Poth 

Length 1ft} Width (ft} Length (ft} Width (fr} Length (ft} 

500 12 _] 225 _I 6 _1___ 140 

Element Dimensions 

I Multi-Use Path I Moint. Path 

I 
Maint. Path 

I 
Ped. Poth 

I 
Ped. Poth 

Length (ft} Width{ft} Length 1ft} Width(ft} Length (ft} 

I 1,310 I 12 I 250 I 6 I 80 

Element Dimensions 

I Multi-Use Path I Maint. Path 

I 
Maint. Pa th 

I 
Ped. Poth 

I 
Ped. Path 

Length lftl Width({<} Length 1ft} Width 1ft} Length (ft} 

650 I 12 0 6 0 

I 
R/WWidth 

I 
Stream Left I Stream Right I 

Average 1ft} Width{ft} Width 1ft} 

133 J 53.85 I 28.00 I 
110 

135 
155 

I Additional Bottom I Thickness "T" I Wall Width "W" I 
Slob Thickness (ft} 1!<1 (ft} 

I 0.17 I 0.88 1 o.916666667 1 

I Additional Bottom I Thickness "T" I Wolf Width "W " I 
Slob Thickness lftl (ft} {ft} 

I 0.17 I 0.88 1 o.916666667 1 

I 
Lighting 

I Lighting I Landscape 

I Length lftl Spacing lftl Theme 

I 500.00 I 50.00 I R I 

I 
Lighting 

I 
Lighting I Landscape 

I Length lftl Spacing lftl Theme 

I 1310.00 I 50.00 I cc I 

I 
Lighting 

I 
Lighting I Landscape 

I Length lftl Spacing (ft} Theme 

I 650.00 I 50.00 I cc I 

Total Depth I Total Width 

1!<1 (ft} 

7 jll 1.85 

Total Depth 

I 
Total Width 

(ft} (ft} 

6.92 I 35.33 

Toto/ Depth 

I 
Total Width 

1!<1 1!<1 
6.92 I 46.25 

Total Landscape 
Areo (SF} 

73000 

Total Landscape 
Areo (SF} 

197810 

Total Landscape 

Areo {SF} 

111150 

\ 'an Buren D CR Recommended Plan Cos t E stimate 

Elements w/ Land & Appurtenances 

-' 
I ·1 •. 

,50" RGRCP- 10 asphalt 

!Reinforced 4 x ') C1ncrete Box C11 lver1 

Reinforced 4' x 10' Concrete U-Channel 

Excavation 

I 
Haul Export 

(CY} {CY} 

44,249.62 I 44,249.62 
I 
I 

Length(/<} 

0 
2,407 

0 
0 
0 

96 

0 
2.503 

Bid Items 

Liner 

J 
Landscape 

I (SY} (LF} 

30,258.00 I 2,406.51 I 
Unit Price 

__ __iG,()Ol_ ___ sooot $0.001 $1.191 
$265,497.70 

$110.32 

Excavation 
(CY} 

872.47 

$9.80 
$8,550.19 

Excavation 

{CY} 

0.00 

Multi-Use Path 

Areo (SF} 

6,000 

Multi-Use Path 

Areo {SF} 

18,340 

Multi-Use Path 

Areo (SF} 

9,100 

$0.00 

I 
Haul Export 

(CY} 

872.47 

I 
Haul Export 

{CY} 

0.00 

I 
Moint. Path 

Areo (SF} 

I 2,700 

I 
Maint. Path 

Areo {SF} 

I 3,000 

I 
Maint. Path 

Areo (SF} 

I 0 

$0.00 $2,868.32 

Bid Items 

I Culvert Concrete I Culvert Steel 

I {CY} {lbs} 

I 287 .92 I 43,028.50 I 
Unit Price 

$430.00 
$123,804.28 

Bid Items 

I Culvert Concrete I Culvert Steel 

I {CY} (lbs} 

0.00 0.00 1 
Unit Price 

I 
Ped. Path 

I 
Total Turf 

I A reo {SF} Areo (SF} 

I 840 I 33,454 I 

I 
Ped. Po th 

I 
Total Turf 

I Areo {SF} Areo {SF} 

I 480 I 95,723 I 

I 
Ped. Path 

I 
foro/ Turf 

I Areo (SF} A reo (SF} 

I 0 I 53,787 I 

Cost($/{<} 

$0.00 
$421.16 

$0.00 
$0.00 
$0.00 
$0.00 

$0.00 

Land Purchase 
{SF} 

331,181.60 

$2.25 
$745,158.60 

Headwalls Concrete 

I 
RipRop 

I 
R&R Asphalt 

{CY} (CY} {SY} 

27 I 138.00 I 378.42 

$430.001 I_ $22.00 
$11,760.50 $8,325.24 

Headwalls Concrete 

I 
Rip Rap 

(CY} (CY} 

0 I 0.00 

$430.00 
$0.00 

Bid Items I 
Total Rock _I Conveyance Turf I Conveyance Rock I Non -Conveyance I Non-Conveyance I Lights 

Mulch Areo {SF} Areo {SF} Mulch A reo {SF} Turf Areo {SF} Mulch A reo {SF} (EA} 

25,583 I 33,000 I 0 I 454 I 25,583 I 10 t 

Bid Items 

Total Rock I Conveyance Turf I Conveyance Rock I Non-Conveyance I Non-Conveyance I Lights 
Mulch Areo (SF} Areo (SF} Mulch A reo (SF} Turf Areo (SF} Mulch A reo (SF} (EA} 

70,573 I 86,460 I 0 I 9,263 I 70,573 I 26 I 

Bid Items 

Total Rock I Conveyance Turf I Conveyance Rock I Non-Conveyance I Non-Conveyance I Lights 

1 Mulch Areo (SF} A reo (SF} Mulch A reo {SF} Turf Areo (SF} Mulch A reo (SF} (EA} 

39,655 I 42,900 I 0 I 10,887 I 39,655 I 13 I 



I 
Proposed Design Elements: 

I Approximate l oca tion: 

Station Range: 

Urtltty Re loca trons 

Tota l: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sheet P3 (Desert Springs Village to Fresh n Easy) 
60+00 to 85+00 

$496,583.33 

Element Dimensions 

Item Description Unit 

Water 8'' -16" Lf 
Water 18'' and up Lf 
Reclaimed Water LF 

Reclaimed Water Vault EA 
Fire Hydrant EA 

Sewer M anholes EA 
Sewer Mains Lf 
Storm Drain Structures EA 

Storm Drain Pipes Lf 
Concrete Irrigation Ditch Lf 

Irrigation Relocation LS 
Gas 6" Relocation LS 
Gas 20" Relocation LS 
Electric Lf 

Electrical Pole EA 

Others (Tel, Cable, Etc.) Lf 

Street lights EA 
Traffic Signals EA 

Traffic Conduit EA 
SRPTower EA 

Landscape Themes 

cc 
Total Vignette Area (SF) 

154,160 

(De sert Springs) 

Total Vignette Area (SF) 

81,610 

Tota l Vignette Area (SF ) 

174,150 

ET 
Total Vignette Area (SF ) 

3S,330 

Quantity 

55.33 

0 

0 

0 
0 

0 

55.33 

2 

0.00 
0.00 

3.00 

0 

166 
1 

55 .33 

0 

0 

0 
0 

Turf Area (SF) 
74,600 

Turf Area (SF) 
37,400 

Turf Area (SF) 
25,000 

Turf Area (SF) 

0 

Bid Items 

Unit Price Cost 

$105.00 $5,810.00 

$510.00 $0.00 
$105.00 $0.00 

$5,000.00 $0.00 
$5,500.00 $0.00 
$4,500.00 $0.00 

$80.00 $4,426.67 

$2,500.00 $5,000.00 

$95.00 $0.00 
$20.00 $0.00 

$150,000.00 $450,000.00 

$25,000.00 $0.00 
$55,000.00 $0.00 

$130.00 $21,S80.00 

$7,000.00 $7,000.00 

$50.00 $2,766.67 

$2,500.00 $0.00 

$150,000.00 $0.00 

$1,000.00 $0.00 
$300,000.00 $0.00 

Rock Mulch Area (SF) 
S5,000 

Rock Mulch Area (Sf) 
28,600 

Rock Mulch Area (SF) 

95,700 

Rock Mulch Area (SF) 
2S,36S 

uge, 1 ohe 

127 If 

1 EA 

Mulch/Total 

Mulch/Total 

Mulch/Total 

Mulch/Tota l 

\ 'an Buren DC R Recommended Plan Cost Estima te 

Culvert Quantities for 4' x 10' Reinforced Box Culvert - ADOT B Standards 

Number of Barrels Concrete Reinforced Steel Thickness "T" •wall Width "W" Additional Thickness 
(EA) (CY) (lbs) (in) (in) (in) 

1 1.102 160.4 13.000 12.0 0.000 
2 2.067 310.0 10.500 11.0 2.000 
3 2.987 44 6.4 10.500 11 .0 2.000 
4 3.907 561.5 10.500 11.0 2.000 

5 4.827 708.3 10.500 11 .0 2.000 

6 5.747 842.6 10.500 11.0 2.000 
• All box culverts have an additional 4" of width on either side of the bottom stab 

Inlet Wings 

Per ADOT B Standards- 4:1 Slope -(] Skew - 10' x 4' 3 Barrels 

Concrete (1 Barrel) I Steel (1 Barre l) I 6 Cone . (per Barrel) I 6 Stl . (per Barrel) 

(CY) (lbs) (CY) (lbs) 
Concrete Steel 

(CY) (lbs) 

6.991 S26l 1.41 130 9.79 786 

Outlett Wings 

(24", 30", and 48") Pe r AOOT B Standards- 4:1 Slope - (] Skew - 10' x 4' 3 Barrels I 

Concrete (1 Barrel) I Steel (1 Barrel) I 6 Cone. (per Barrel) 1 6 Stl. (pe r Barrel) 

(CY) (lbs) (CY) (lbs) 
Concrete Steel 

I (CY) (lbs) 

12.54] 9491 2,511 220 17.56 1389 

Inlet Wings 

4 Barrels 

Concrete (1 Barre l) 6 Stl.(per Barrel) Concrete Steel 

(CY) (lbs) (CY) (lbs) 

6.99 130 11 .19 916 

Outlett W ings 

4 Barrels 

Concrete (1 Barre l) 6 Stl. (per Barrel) Concrete Steel 

(CY) (l bs) (CY) (lbs) 
12.54 220 20.07 1609 

0.36 

0.35 

0.55 

0.72 
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SCNRhl· 
YrOpOJetllk!St !fnUements 

Appro•!mate lOUt ton Sheet P4 (F resh n Easy to Ve rY nte ) 
Statlon R01n1e 85•00 to 103•60 
Autom;at~C .. Icul.iillon 

Totalper lF: 

Tot;~l : 

Total per ll : 

tot:al perlf: 

Total: 
Tot;a l perll ; 

514,976.42 

$80 <1 

551,862.56 
5111 52 

80/fO<nWidth 

(/I} 

JO 

S96,1.31. U 
5 14 261 

{ft) 

50 

5l99,9S2.10 
51,796.12 

B!:i n fgr"d 4 ' ~1Q' Cgn''i:liU~hinn£ 1 

~ 

VB Exis ting R/W 

JJ 

l andgapefl£ment$ 

Lerroth 

500 

<<h(JnneiOnl)! • NoicmdPuTcho~ 

<<honnd Only · No land Purcho~ 

<<ho~l Only · No lond PwdtOK 
<.Chom~rl Only · No Land P~nchose 

<<hannel Only · No lond Pcnchcu~ 
<<honnrl Only · No land Purchase 

<:.Cu/vrrtOI'IIy 
.:.CulwrtOfllr 

( lement Oimenslons 
R/W R~uired, SF I rrail Ltngth 

16000 
rrorl R/W, LF l rrail r'V\'V R~uired, SF 

20 0 

roto/Londscope 

Art o (SF) 

104310 

roto/Londs.copt 

Arto(SF) 

'i303'iO 

roto/Londscope 

Areo(SF) 

S98iO 

IU e n>enh w/ Land & Appurlcmanc:"' 

so.ool 
534,45795 

so.ool 

56.00 ) 
595,327.79 

59.sol 
5 19,390.43 

$9.80 

sn.oo 

~1·~· 1 
5<)m 

,.,oo ) 
S<>OII 

soool 
5000 

sooo l 
5000 

sooo 
S<>OO 

UnltPrke 

so.oo l 
5000 

Unlt Prke 

so.ool 
so.oo 

Unit Price 

so.ool 
so.oo 

5430.001 
5280,S6U i7 

Lan(llh(/11 

"' .. , 
'" 0 

161 

0 

1.1~9 

$1.191 
5518.48 

St.t9) 
5575 69 

$1.19) 
~].34 

UnltPrke 

sooo l 
S<>OO 

Unit Price 

$430.00 

---so:oo 
S<>OO 
sooo 

Cou (S//1) 
SlS0 41 
$460 27 

5000 
5000 

5000 
$1.98967 

50.00 

tolld Purchose 
(SF) 

52,200.00 

5225 
5 11 7,4SOOO 

l ond Purchase 

(ACJ 
74,865.00 

5215 
5 168,4 <1 6 25 

Land Purchase 

/SF/ 
111.2 10.00 

sso.oo 
$8,896,800.00 

$4Jo.ool 
$13,441.80 

$430.00 

----so:oo 

so.ool 
so.oo 

RipRop 

(CY) 

0.00 

so.oo 
50.00 

Van Buren D CR Recommended Plan Cos t Estima te 

R&RAspho/c 
(SY) 

858.19 

522.00 
518.880.28 



Propa~d De""&" Element~: 

Approxtmateto<:ahon: SheetP4(freih n EawtoVerwnte) 
StatoonRange 85..00to 103•60 

~ 
S3D7,27S.OO 

ElementDtmen~oon§ 

llemDf!scnpllon Umt Qvantotv 

WaterB" -1£) " 66.2 
Water18"andup " Reclaimed Water " Reclaimed Water Vault (A 

f ire H~drant (A 

Sewer Manholes (A 

Sewer Mains " 66.25 

5torm0ram5tructvre§ (A 

StormOra•n Ptpes " 66.25 

Concrete lm&at oon D•tth " o. 
lrrigat•onRelocat ton lS I. 
Cia§6"RE>Iocatton lS 2 
Cias.?O"RE>Iocation ts 
Electric " 132.5 

Electflcai Pole EA 2 
Others(Tei,CabiE>,Eic) " 0.0< 

StreE>tli&hts (A 1 

TrafficSignak EA 

TrafficCondu•t EA 

SRPTower (A 

tand§tape lhE>mi!S 

cc 
TotaiVignE>tteAru(SF] 

154, 160 

(DesertSp11ngs) 
TotaiVignetteAiea(Sf) lurfArea(Sf) 

81.610 11,400 

TotaiVignetteArea(Sf) 

174,150 

(1 

lotaiVicnetteArea(Sf) 
35,330 

Bid Items 

UnirPrice 0![ 
$10'>.00 $6,956251 

$51000 sooo 
$105.00 $000 

$'>,000.00 $0001 
$5,500.00 sooo 
$4,500.00 sooo 

580.00 55,30000 

52.500.00 so.oo 
$95.00 56.29375 

$20.00 

so~ 
35lf 

5150,000.00 $150,000 35 LF 

$25,000.00 550,000.00 

555,000 00 S55,000 106 tf 

suo.oo $17,225 ohe, vge 

$7,000.00 $14,000.00 

sso.oo sooo 
$2,500.00 S2,SOO.OO 

$150,000.00 soool 
5 1.000.00 so.oo 

$300,000.00 so.oo 

Rock Mul th Area(Sf) Turf/T otal 
55,000 0.48 

Roc~MulchArea(SF) 

28,600 

RodMulchArea(Sf] Turlnotal 

95,700 0 .14 

RockMulchArea(Sf) Turtnotat 
25,365 000 

natural ga~ 

Mulch/lo tal 
0.36 

Mutthnotal 

0.55 

Mulchnotal 
0.72 

Number of Barrels 

(EA) 

Culver t Quanht•es lor4' x 10" Reonlorced Box Culvert · AOOT 8 Stand;ud§ 
I RtMiorced Steel I Thtckness ·r· I 'Wall Width "W" I Addollonal l htcknes§ 

(CY) I (lbs) I (m) I fi 
1102 1604 13000 ll 

2.067 3!0.0 10.500 11 

2.987 

1907 
~ 827 

'> 747 

4~6 4 

561.5 

/08.3 

10.500! 

105001 
105001 

10.500 

2 000 

2 000 

2 000 

2.000 

' AIItloxculvertsh.Jveanaddtttonal 4"of wtd thonet thersideoft hebottomslab 

\ 'an Huren D CR Recommended Plan Cos t l ·:srimate 
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!I ( 

Sl iNR I SE ENGINEEll l NG,INC. 
'll_, ... \1111 tL•I. 111: l'i 

\ l • .\, \ •ll I '4 l ~ Jll 

ld l :-<11 "'foX :-t(oiHI I .1:, !Hfl ~f,K- .0(,1~ 

Engim:n\ Opinion of Prohahlc Cost* 

PruJl:Ct: \ .111 Hun.:n ()< R X :r, I l 

H.c.u.: h: Sh1.:LI P f & P5 \ t:l""'.lll lt· 11, R''"~(.:n: h P.u k (Ill t-(,ll t o ll f 511) 
Owner: 1 ( 1)\H & < .<) \ 

Prepared B~ : R1\I P 
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Sl 'i'.: I ~ ISI · 

Proposed Ues'tgn ~tements : 

Apprm<imate Location : 

Station Range: 
Automated Ca lculation : 

Sheet ?5 (Versante to Roosevelt Pa rk) 

103+60 to 134+50 

Element Dimensions 

I Bottom Width I. Stream Left 
1 
I Stream Right 

I 
Freeboard I Water Depth J Length 

lftl Side Slope (/tift) Side Slope (ft/ft) (ft) (ftl (ft) 

10 

60" RGRCP- m asph alt 

I 
Diameter of Pipe 

(in) 

Rei nforced 4' x 10' Concrete U-Channel 

I 

VB R/W and Trail 

Landscape Elements 

Number of 

Barrels {EA) 

4 

VB Exis t ing R/ W 

33 

Multi-Use Path 

Wid th(ft) 

12 

0.13 

I 
Headwalls 

(EA) 

I Headwalls 

(EA) 

0 

Length 

1500 

0.25 1 6 0 

Element Dimensions I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY) Depth (ft) Wid th (ft) (ft) 

Ele ment Dimensions I Rip Rop per Downstream I Over Excavation I Over ~xcovatian I Length 

Headwall (CY) Depth {ft) W1d th (ft ) Itt! 
138 1.00 

Eleme nt Dimensions 

R/W Required, SF I Trail Leng th 

48000 I 1,960 

Moinr. Path 

Width(ft) 

12 

1.00 0.00 

Trail R/W, LF I Trail R/W Required, SF 

20 39200 

I 
R/WWidth I Stream Left l Stream Right I 

(ft) Width (ft) Width (ft) 

130 53.85 28.00 

I Manholes I Trench Dep th I Trench Width I 
(EA) (ft) (ft) 

5.00 5 

I Additional Bottom I Thickness ''T'' I Wall Width "W" I 
Slob Thickness (ft) (ft) (ft) 

0.17 0.88 0.91666666 7 

Total Depth !Total Width 
1ft) (ft) 

7 91.85 

To tal Depth I Toto/ Width 
(ft) (ft) 

9.00 6.00 

Total Depth I Total Width 

Itt! (f t) 

6.92 46.25 

Total Landscape 

Area (SF) 

134200 

Elem ents w/ land & Appurtenances 

F" RGRCP- m asphalt 

"*rl .,. " .I 

Reinforced 4' x 10' Conc rete U-Channel 

Excavation I Haul Export 

(CY) (CY) 

0.00 0.00 

$6.00 
$0.00 

Excavation 

I 
Haul Export 

(CY) (CY) 

6,940.18 6,940.18 

$9.80 
$68,013.76 

Excava tion I Haul Export 

(CY) (CY) 

0.00 0.00 

I 

I 

I 

Bid Item s 

Liner I (5Y) 

0.00 

Unit Price 

Pipe 

I (LF) 

3,470.09 

$190.00 
$659,317 .10 

l e ngth (ft} 

3,470 

3.470 

Landscape I (LF) 

0.00 

$0.78 
$0.00 

Sid Items 

Cost ($/ft) 

Land Purchase 

(SF) 

0.00 

$0.00 
$0.00 

$0.00 

$000 

$0.00 
$0.00 

~2 : 2_5 
$0.00 

CLSM Backfill I Headwalls Concrete I 
(CY) (CY) 

4,416.66 11 
Unit Price 

$45.00 $430.001 
$198,749.77 $4,811.70 

Sid Items 

I Culvert Concrete I Culvert Steel I Headwalls Concrete I 
(CY) (lbs) (CY) 

0.00 0.00 

Unit Price 

I I I 

0 

$430.001 
$0.00 

Sid Ite ms 

Toto/ Rock 

Mulch Area (SF} 

96,348 

\ 'an Buren DCR Recommend ed Plan Cos t E stimate 

Rip Rap I R&R Asphalt I SO Manholes 
(CY) (SY) (EA) 

10.00 2,313.39 11.00 

I $22.001 $4,500.00 
$50,894.65 $49,500.00 

Rip Rap 

(CY) 

0.00 



I 
I Proposed Design Elem ents: 

Appro:dmate l oca tion : Sheet PS (Versante to Roosevelt Park) 
Station Ra nge : 103•60 to 134 +50 

Ut •hty RPioc,1t •ons 

Tota l: $59,320.00 

I 
Element Dimensions 

Item Descrip tion Uni r 

Water 8"· 16~ lF 

Water 18" and up lF 

Quantity 

130.00 

0 
Reclaimed Water lf 

Reclaim ed Water Vault EA 

I 
Fi re Hydrant EA 

Sewer M anholes EA 

Sewer Mains LF 

Storm Drain Structures EA 

Storm Dra in Pipes LF 

Concrete Irrigation Ditch LF 

I 
Irrigat ion Relocation LS 
Gas 6" Relocation lS 

Gas 20 " Relocation LS 

Electric LF 

Electrical Pole EA 

Others (Tel, Ca ble, Etc. ) LF 

0.00 

78~ 
78 

I 
Street lights EA 

Traffic Signals EA 

Traffic Conduit EA 

SR PTower EA 

I 
Landscape Themes 

cc 
Total Vignette Area (Sf ) Turf Area (Sf) 

154,160 74,600 

I 
(Desert Spri ngs) 

Total Vignette Area (SF) Turf Area (SF ) 

81,610 37,400 

Total Vignette Area (SF ) Turf Area (SF) 

I 
174,150 2S,OOO 

ET 
Total Vignette Area (SF) Turf Area (SF) 

35,330 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Btd Items 

Unit Price Cost 

$105.00 $13,650.00 

$510.00 $0.00 

$105.00 $0 .00 

$5,000.00 $0.00 

$5,500.00 $0.001 
$4,500.00 $0.00 

$80.00 $4,160.00 

$2,500.00 $0.00 
$95.00 $2,470.001 

$20.00 $0.00 

$150,000.00 $0.00 

$25,000.00 $25,000.001 
$55,000.00 $0.00 

$130.00 $10,140.00 

$7,000.00 $0.00 

$50.00 $3,900 .00 

$2,500.00 $0.00 
$150,000.00 $0.00 

$1,000.00 $0.00 

$300,000.00 $0.00 

Rock Mulch Area (Sf ) 

5S,OOO 

Tur f/Total 

0.481 

Rock Mulch Area (SF ) 

28,600 

Turf/Total 

0.461 

Rock Mulch Area (SF) 
9S,700 

Turf/Total 

0.141 

Rock Mulch Area (SF) 

25,365 

Turf/Total 
oool 

Mulch/ Total 

0.36 

M ulch/ Total 

0.3S 

M ulch/ Total 
0.55 

M ulch/ Total 

0.72 

Number of Barrels 

(EA) 

Culver t Quantit ies for 4' x 10' Rein forced Box Culvert· ADOT 8 Standards 

Concre te I Reinforced Steel I Thickness "T" I ' Wa ll Width "W" 

(CY) (lbs ) I (io ) I (io) 
1.102 

2.067 

2.987 

3.907 

4.827 

S.747 

160.4 

310.0 

446.4 

56 L 5 

708 .3 

842. 6 

13.000 

10.500 

10.500 

10.500 

10.500 

10.500 

12.0 

11 .0 

11.0 

11.0 

11.0 

11.0 
' All box cu lverts have an add it iona l4" of widt h on eit her side of the bottom slab 

Inlet Wings 

Per ADOT B Standards 

Concrete ( 1 Barrel) 

(CY) 

Out lett Wings 

Per ADOT B Standards 

Concrete (1 Barrel) 

(CY) 

Add it ional Thickness 

(in) 

Ba rrels 

Steel 

(lbs) 

916 

Ba rrels 

Steel 

(lbs) 

1609 

0.000 

2.000 

2.000 

2.000 

2.000 

2.000 

Van Buren D CR Recommended P lan Cos t E stimate 
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I 
I 

SUNRLSl· 
Proposed Design Elements: 

Approximate Location: Sheet P6 (Roosevelt Park to 104th Avenue) 

Station Range: 134+50 to 159+50 

Automated Calculation: 

I 
Element Dimensions 

I Bottom Width I Stream Left I Stream Right 

I 
Freeboard 

I 
Water Depth 

I 
Length 

I 
R/WWidth 

I 
Stream Left I Stream Right I 

(fl) Side Slope ([1/fl) Side Slope (ft/ft) (ft) (ft) (fl) Average (ft) Width{ft) Width(ft) 

10 0.13 0.25 1 6 0 128 53.85 28.00 
1164.96 135 

479.52 120 

I 60" RGRCP ~ m asphalt 

modify overexcavation depth 

I 
Element Dimensions 

Diameter of Pipe I Headwalls I Rip Rap per Downstream I Over Excavation I Over Excavation I Length I Manholes I Trench Depth I Trench Width I 
(in) (EA ) Heodwo/1 (CY) Depth (ft) Width (fl) (fl) (EA) (ft) ([l) 

5.00 5 I 

I Reinforced 4' x 10' Concrete U-Channel 

I 
Element Dimensions 

Number of 

I 
Headwalls ]Rip Rap per Downstream 1 Over Excavation 1 Over Excavation 1 Length 1 Additional Bottom 1 Thickness "T" 1 Wall Width "W" 1 

Barrels (EA) (EA) Headwall (CY) Depth ([l) Width (fl) 1ft) Slob Thickness (fl) (fl) (fl) 

4 0 138 1.00 1.00 0.00 0.17 I 0.88 0.916666667 

II VB R/W and Trail 

VB Existing R/W R/W Required, SF Trail R/W Required, SF 

33 19200 46869.6 

I l andscape Elements 

Element Dimensions 

Multi-Use Path 1 Multi-Use Path 1 Maine. Path 

I 
Maint. Path 

I 
Ped. Path 

I 
Ped. Path 

I 
Lighting 

I 
Light ing 

I 
Landscape 

I Width(fl) Length (ft ) Width(fl) Length (ft) Width(fl) Length (ft) Length (fl) Spacing (ft) Theme 

I' 
12 I 2,410 I 12 I 80 I 6 I 0 I 2410.00 I 50.00 I ET I 

I' 
I' 
I 

II 

I ! 

Total Depth 1 T a tal Width 
(ft) {fl} 

7 91.85 

Total Depth 

I 
Total Width 

(ft) (fl) 

9.00 I 6.00 

Total Depth 

I 
Total Width 

(fl) (fl) 

6.92 46.25 

Total Landscape 

Area (SF) 

106040 

Elements w/ l a nd & Appurten ances 

,,~,~ .. ~a Jo· B,,, 

0" RGRCP - in asphal t 

IRP• f')r :Pd r ){ S' Conc.rete Box Ct;\fP 

Reinforced 4' x 10' Concrete U-Channel 

Excavation I Haul Export 
(CY) (CY) 

0.00 0.00 

$6.00 

$0.00 

Excavation 

I 
Haul Expor t 

(CY) (CY) 

5,046.96 I 5,046.96 

$9.80 1 
$49,460.21 

Excavation 

I 
Haul Export 

(CY) (CY) 

0.00 0.00 

Multi-Use Path 1 Maint. Path 

Area (SF) Area (SF) 

28,920 960 

I 

I 
I 

I 

Van Buren DCR Rccomrnencled Plan Cost Estirnatc 

Bid Items 

Liner 

I (SY) 

0.00 j 
Unit Price 

Length (ft) 

2,523 

2.523 

Landscape 

I (LF) 

0.00 j 

$1.12 
$0.00 

Bid Items 

Cost 151ft) 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

Land Purchase 

(SF) 

0.00 

$2.25 
$0.00 

Pipe 1 CLSM Backfill 1 Headwalls Concrete 1 

(LF) {CY) (CY) 

2,523.48 I 3,211.84 I 0 I 
Unit Pri ce 

$190.00 1 $45.00 1 $430.00 1 
$479,461.20 $144,532.58 $0.00 

Bid Items 

Rip Rap 

I 
R&R Asphalt 1 SO Manholes 

(CY) (SY) (EA) 

0.00 I 1,682.32 I 6.00 

I $22.00 1 $4,500.00 
$37,011 .04 $27,000.00 

1 Culvert Concrete 1 Culvert Steel 1 Headwalls Concrete I Rip Rap 

{CY) {lbs) (CY) (CY) 

0.00 0.00 0 0.00 

Unit Pri ce 

$430.00 

$0.00 

Bid Items 

I 
Ped. Path 

I 
Toea/ Turf 

I 
Total Rock 1 Conveyance Turf 1 Conveyance Rock l Non -Conveyaace I Non -Conveyance I Lights 

Area (SF) Area (SF) Mulch Area (SF) Area (SF) Mulch Area (SF) Turf Area (SF) Mulch Area (SF) {EA) 

0 0 76,131 0 0 0 76,131 I 48 
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SUNRISE 
Proposed Design Elements: 

Approximate l ocation: 

Station Range: 

Automated Calculat ion: 

Sheet P8 (103rd Avenue to 99th Avenue) 

186+ 75 to 195+65 

Bottom Width I Stream Left I 
(ft) Side Slope (ft/ft) 

10 I 0.13 I 

Reinforced 4' x 10' Concrete U-Channel 

Stream Right 

Side Slope (ft/ft) 

0.25 

Element Dimensions 

I 
Freeboard 

I 
Water Depth 

I 
Length 

(ft) (ft) (ft) 

I 1 I 6 I 0 

Element Dimensions 

Number of I Headwalls I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Barrels (EA/ (EA} He adwall (CY) De pth (ft) Width (ft} {ft} 

4 I 0 I 138 I 1.00 I 1.00 I 0.00 

VB R[W and Trail 

VB Existing R/W Trail R/W Re quired, SF 

65 17800 

l andscag:e Elements 

Element Dimensions 

Multi-Use Path I Multi-Use Path I Mainr. Path 

I 
Moint. Path 

I 
Ped. Path 

I 
Ped. Path 

Width(ft) Le ngth (ft) Width(ft} Length (ft} Width(ft} Length (ft) 

12 I 890 I 12 I 20 I 6 I 0 

I 
R/WWidth T Stream Left T Stream Right I 

(ft) Width (ft) Width (ft/ 

I 120 l 53.85 T 28.00 I 

I Additional Bottom I Thickness "T" I Wall Width "W" I 
Slob Thickness (ft) (ft) (ft) 

I 0.17 I 0.88 I o.916666667 I 

I 
ligh ting 

I lighting I Landscape 

I Length (ft) Spacing (ft) Th eme 

I 890.00 I 50.00 I ET I 

Total Depth I To to/ Width 

(ft} (ft} 
7 T 91.85 

Total Depth 

I 
Total Width 

(ft) (ft) 

6.92 I 46.25 

Total Landscape 

Area (SF/ 

39160 

Elem ents w/ Land & Appurtenances 

;60" RGRCP· 1n asphalt 

r· 

RPinforct:>d 4· x ')'Concrete Box Culvf'rt 

Reinforced 4' x 10' Concrete U-Channel 

Excavation I Haul Export 
(CY} (CY/ 

0.00 I 0.00 

$6.001 
$0.00 

Excavation I Haul Export 
{CY) (CY} 

0.00 I 0.00 

I 

Multi-Use Path 

I 
Maint. Path 

Areo (SF) Area (SF/ 

10,680 I 240 

\'an L~uren DCR Recommended Plan Cost Estimate 

Le ngth (ft) Cost ($/ftl 
0 

0 $0.00 

0 $0.00 

$0.00 

$0.00 

$0.00 
0 $0.00 

0 $0.00 

0 

-
Bid Items 

I 
Liner 

I 
Landscape 

I 
Land Purchase 

(SY) (LF/ (SF) 

I 0.00 I 0.00 I 0.00 

Unit Price 

I I $1.121 $2.25 
$0.00 $0.00 

Bid Items 

!Culvert Concrete I Culvert Steel 

I 
Headwalls Concrete 1 Rip Rap 

(CY} (lbs) (CY} (CY} 

I 0.00 I 0.00 I 0 1 0.00 

Unit Price 

I I I $43o.ool 

$0.00 

Bid Items 

I 
Ped. Path 

I 
Toto/ Turf 

I 
Total Rock T Conveyance Turlf Conveyance Rock 1 Non -Conveyance l Non-Conveyance I Lights 

Area {SF} Areo (SF} Mulch Area (SF} Area (SF/ Mulch Area {SF) Turf Area (SF} Mulch Area (SF) (EA/ 

I 0 I 0 I 28,115 I 0 l 0 J 0 J 28,115 J 16 



Proposed Design Elements: 

Approximate l ocation: 

Stat ion Range: 

Utility Relocations 
Total: 

Sheet P8 (103rd Avenue to 99th Avenue) 

186+75 to 195+65 

$0 .00 

Element Dimensions 

Item Description Unit 

Water 8"-16" LF 

Water 18" and up LF 

Reclaimed W ater LF 

Reclaimed Water Va ul t EA 

Fire Hydrant EA 

Sewer M anholes EA 

Sew er M ains LF 

Storm Drai n Structures EA 

Storm Drain Pipes LF 

Concrete Irriga tion Ditch LF 

Irrigation Relocat ion LF 

Gas 6" Relocation EA 

Gas 20" Relocation LS 

Electric LF 

Electrical Pole EA 

Others (Tel, Cable, Etc.) LF 

Street lights EA 

Traffi c Signals EA 

Traffi c Conduit EA 

SRP Tower EA 

l andscape Themes 

cc 
Total Vignette Area (SF) 

154,160 

{Desert Springs) 

Total Vignette Area (SF) 

81,610 

T 

Total Vignette Area (SF) 

174,150 

ET 

Total Vignette Area (SF) 

35,330 

Bid Items 

Quantity Unit Price Cost 

0.00 $105 .00 $0.00 

0.00 $510.00 $0.00 

0.00 $105.00 $0.00 

0.00 $5,000.00 $0.00 

0.00 $5,500.00 $0.00 

0.00 $4,500.00 $0.00 

0.00 $80.00 $0.00 

0.00 $2,500.00 $0 .00 

0.00 $95.00 $0.00 

0.00 $2 0.00 $0.00! 

0.00 $150,000.00 $0.00 

0.00 $25,000.00 $0.00 

0.00 $55,000.00 $0.00 

0.00 $130.00 $0.00 

0.00 $7,000.00 $0.00 

0.00 $50.00 $0.00 

0.00 $2,500.00 $0.00 

0.00 $150,000.00 $0.00 

0.00 $1,000.00 $0.00 

0.00 $300,000.00 $0.00 

Tu rf Area (SF) Rock Mu lch Area (SF) Tu rf/ Tota l 

74,600 55,000 

Tur f Area (SF) Rock Mulch Area (SF) Tur f/Total 

37.400 28,600 

Turf Area (SF) Rock Mulch Area (SF) Tu rf/ Tota l 

25,000 95,700 

Tur f Area (SF) Rock Mulch Area {SF) Tu rf/ Tota l 

0 25,365 

\ ' an Buren D CR Recommended Plan Cost E stimate 

Cu lvert Quantities for 4' x 10' Reinforced Box Culvert- ADOT 8 Sta ndards 

Number of Barre ls Concrete Rei nforced Steel Thickness "T" 'Wa ll Width "W" Addi tional Thickness 
(EA) (CY) (lbs) (in) (in) (i n) 

1 1.102 160.4 13.000 12.0 0.000 

2 2.067 310.0 10.500 11.0 2.000 

3 2.987 446.4 10.500 11.0 2.000 

4 3.907 561.5 10.500 11.0 2.000' 

5 4.827 708.3 10.500 11.0 2.000 

6 5.747 842.6 10.500 11 .0 2.000 

*All box culverts have an additional4" of w idth on either side o f the bottom slab 

Inlet W ings 

Per ADOT B Standa rds· 4:1 Slope- o· Skew -10' x 4' 4 Barrels 

Concrete (1 Barre l) I Steel (1 Barre l) I ~Cone . (per Barrel) I ~ Stl. {per Barre l) 

(CY) (lbs) (CY) (lbs) 

Concrete Steel 

(CY) (lbs) 

6.991 5261 1.4 1 130 11.19 916 

Ou tle tt Wings 

4 Barrels 

Concrete (1 Barre l) 6 Cone. (per Barre l) 1:!. St l. (per Barrel) Concrete Steel 

(CY) (CY) (lbs) (CY) (lbs) 

12.S4 2.5 1 220 20.07 1609 

Mu lch/ Total 

0.48 0.36 

Mulch/Total 

0.46 0.35 

Mulch/Total 

0. 14 0.55 

Mulch/ Total 

0.00 0.72 



CITY CENTER THEME - VALUE ENGINEERING NO.1 

Item Description Unit 

DRIP IRRIGATION (ALL ASSOCIATED COMPONE 

3 IRRIGATION CONTROLLER EA 

4 2" REDUCED PRESSURE BACKFLOW PREVENTER EA 
EA 

8 I TURF (SOD) W/ SURFACE AMMENDMENTS (Ve 

9 

10 1 GALLON ACCENT (Versus 5 Gallon) EA 

SF 

LF 

LS 

Estimated 
Quantities 

2 

2 

400 

45 

55 ,000 

0 

14,500 

4,200 

1,400 

Unit Price Amount Total Amount 

PROTOTYPE LANDSCAPE: 154,160 SF 

603,430 SF 

$1 .34 PER SF 

$1.34 PROJECT TOTAL: $811 ,221 

NOTE: Landscape elements that have been "blacked-out" have been accounted for 

elsewhere in the estimate, therefore are not included in the Total Cost per 

landscape vignette. 

Van Buren D CR Recommended Plan Cos t Estimate 



RESIDENTIAL THEME VALUE ENGINEERING NO.1 

Item Description Unit 

PROTOTYPE LANDSCAPE: 

PROJECT TOTAL: 

Estimated 
Quantities 

81,610 SF 

145,300 SF 

Unit Price Amount Total Amount 

$73,720 

$0.90 PER SF 

$0.90 $ 

$29,51 

$1 

131,252 

NOTE: Landscape elements that have been "blacked-out" have been accounted for 

elsewhere in the estimate, therefore are not included in the Total Cost per 

\ 'an Buren DCR Recommended Plan Cos t E stimate 



TRANSITIONAL THEME VALUE ENGINEERING NO.1 

Item Description Unit 

3 IRRIGATION CONTROLLER EA 

landscap e vignette. 

Estimated 
Quantities 

Unit Price Amount Total Amount 

4 2" REDUC ED PRESSURE BACKFLOW PREVENTER EA 

5 2" WATER METER EA 

90 

95 ,700 

38,650 

3,200 

PROTOTYPE LANDSCAPE: 174,150 SF $0.70 PER SF 

PROJECT TOTAL: 515,690 SF $0.70 $ 358,555 

NOTE: Landscape elements that have been "blacked-out" have been accounted for 

elsewhere in the estimate, therefore are not included in the Total Cost per 

Van Buren DCR Rccommcndcc.l Plan Cos t Estimate 



TRAil ONlY THEME VAlUE ENGINEERING NO.1 

Item Description Unit 

landscape vignette. 

Estimated 
Quantities 

EA I 93 

EA I 32 

SF I 25,365 

SF I 325 

EA I 2 

PROTOTYPE LANDSCAPE: 

PROJECT TOTAL: 

35,330 SF 

395,780 SF 

Unit Price Amount Total Amount 

$1.62 PER SF 

$1.62 $ 640,376 

\ 'an Buren D CR Recommended Plan Cos t Lstimate 
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Cost Estimate Assumptions 

The final cost estimate is the result of a combined effort by profess ional enginee rs, landscape architects, 

and planners from Sunrise Engineering (Engin eer), Logan Simpson Design (LSD), Maricopa County Flood 

Control District (FCD), and the City of Avondal e (Avondal e). The cost estimate has been through multiple 

iterations due to varying parameters and constraints that have arisen. The following list of assumptions 

is a collection of decisions, recomm endations, suggestions, and revi ew comments that were made 

during the design process. 

1. Unit prices for the project are derived from the Engineer's project experience and from 

bid tabulations provided the FCD on recent projects. 

2. The "Landscape Breakdown" sheet at the end of the estimate was prepared by LSD and 

gives a detailed list of all items included in the four "Concept Plans" (or landscape 

vignettes). These sheets provide the basis for determining the quantities for surface 

treatments and aesthetics for the overall project. While some of the items in the list are 

purely decorative in nature, some of the items are functional from an engineering 

standpoint (e.g. angular rock, rock mulch, and sod for erosion control purposes or 

concrete walks for maintenance of the channel) . These "functional" items, although left in 

the "Landscape Breakdown" for reference purposes, have been calculated elsewhere in 

the estimate for each sheet and are considered "Construction Costs" and not "Landscape 

Costs." 

3. The purpose of separating "Construction Costs" and "Landscape Costs" in the estimate is 

to determine cost sharing between project stakeholders (e.g. The Flood Control District 

can only allocate a certain portion of funding for aesthetic treatments like landscaping) . 

4. For cost saving purposes, several landscape items have been value engineered because 

preliminary estimates exceeded budgetary constraints . These value engineered items are 

reflected in the "Landscape Breakdown" sheet (e .g. 15 Gallon Tree was used versus a 24" 

Box Tree). In the future, if additional funding becomes available, the unit prices can be 

adjusted to reflect the more expensive landscape features . 

5. For cost savings purposes it was decided that for non-conveyance areas of the channel, 

sprigs shall be used instead of sod . In the estimate, turf areas have been broken into two 

separate line items: Surface Treatment-Turf (uses sprigs) and Channel Liner-Conveyance 

Turf (uses sod). The channel 's 10-year HW level, as shown in this report, will be used to 

delineate conveyance versus non -conveyance areas. Conveyance turf lies below the HW 

line, i.e. the bottom channel width plus the side slopes up to the 10-year line. While depth 

varies slightly throughout the length of the channel, the estimate assumes a 3' 

conveyance depth for the entire reach. 

6. Per LSD, drip and spray zone stations are on the same irrigation controller. 

7. Scuppers and catch basins shall capture street flows and convey them via storm drain to 

retention basins in order to hold the "first flush." All other flows will be diverted into the 

channel or 60" RGRCP. Final configuration and locations of these drainage features has 

not been determined. For the estimate, it is assumed that these features will be a part of 

the half street improvements (i .e. cost will be carried by the individual developments 

along Van Buren and are not included in the project costs) . 

8. Angular Rock (D50 = 6" @ 12" Deep) under the "Landscape Breakdown" sheet is for 

erosion protection, therefore it is considered part of the "Construction Costs ." However, 

the color of the rock will be selected to fit with overall landscape design aesthetic. 

9. Per the Concept Plans (i.e. landscape vignettes), the "Landscape Breakdown" sheets 

include the total width starting at the north most edge of the drainage easement to the 

back of walk along Van Buren (or the back of curb where no sidewalk is present) . 

10. Although the Concept Plans show construction of new 6' pedestrian sidewalk along VB in 

areas where there is no existing, this was not included in the cost estimate. The 

assumption is that the Avondale would prefer the 12' multi-use path and would likely 

construct the multi-use path in lieu of a 6' sidewalk along Van Buren in these areas. 

11. The "Landscape Breakdown" sheet (derived from the four Concept Plans) was used to 

determine landscaping costs for the overall project. For a given landscape Concept Plan 

we have a given area and a given quantity of landscape elements. The logic is that for any 

corridor along the project with the same landscape concept, the quantity of landscape 

elements should be proportional to the quantity of elements in the Concept Plan . For 

example, in the "Transitional" concept plan you should have a set amount of 15-gallon 

Trees per square foot of landscaped area. This number would then be applied broadly to 

all of the "Transitional" sections to determine the total quantity for the project. However, 

in order to be efficient, the cost of the landscape elements for each concept were 

summed and divided by the total area of the Concept Plan . This produced a $/SF value for 

each concept that could then be applied to the respective types throughout the project. 

This is how the landscape vignettes costs are applied broadly to the overall project. 

12. It was determined that a number of items in the "Landscape Breakdown" sheet needed to 

be separated out and calculated on a sheet by sheet basis. These items include: turf (sod), 

turf irrigation components, rock mulch, angular rock, and concrete walkways 

(maintenance and pedestrian). As shown on the landscape sheet, these items have the 

cost "blacked out" because they are accounted for elsewhere in the estimate . All other 

items (trees, shrubs, bushes, etc.) were left in the totals for the landscape prorating 

method described in Assumption 12. 
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13. Assumed linear feet of sidewalk for the Transitional vignette is as follows: 12' multiuse 

path- 720 If, 12' maintenance path - 150 If, 6' wide ADA sidewalk- 770 If. Assumed linear 

feet of sidewalk of the Civic Center vignette: 14' multiuse path- 1,000 If, 12' maintenance 

path- 500 If. Assumed linear feet of sidewalk for the Residential vignette: 12' multiuse 

path - 400 If, 12' maintenance path - 450 If. 

14. Assumed sidewalk design widths per the landscape Concept Plans are as follows: multi 

use path and maintenance path are 12' wide (with the exception of the multi -use path at 

the City Center which is 14'}, 6' wide ADA sidewalk where there was no existing walk along 

Van Buren (see Assumption 11). The dimension for the ADA sidewalk matched the 

dimension from the survey for existing sidewalk. 

15. Although the of depth the 60" RGRCP pipe varies throughout the project, it is assumed 

that minimum depth of excavation required to meet cover and clearance requirements is 

approximately 9' . 

16. Multi -use path is assumed to be a justifiable "Construction Cost" because it provides 

access for channel maintenance. Also, if no other pedestrian sidewalk is present along Van 

Buren, the multi -use path could function as the ADA route. 

17. The following list gives the assumptions on what is included for items in the cost estimate: 

a. Turf irrigation costs are included in the turf costs. 

b. Bedding is included in 60" RGRCP pipe costs. 

c. Remove and replace asphalt includes base courses (se lect and AB material}; 

approximately 1' of additional material beneath the asphalt course. 

d. Excavation costs for culverts and pipe includes overexcavation, i.e. an additional 6-

inches on either side of the pipe/culvert and 1' beneath. 

e. Excavation costs include the cost to haul excess materials. 

f. Concrete structures include steel reinforcement. 

g. Utility relocation lengths include an additional10' before and after the proposed 

structure. 

18. Cut-off wal ls shal l be constructed on both sides of the concrete path wherever required to 

prevent undercutting and scour. They shou ld be appl ied to areas where the path goes 

be low the 10-year HW elevation, i.e . conveyance areas . Cut-off wa lls are assumed to be 3' 

deep and 6-inches wide. 

19. Cut-off wall s for the multi -use path are only required within conveyance areas. However, 

the multi -use path meanders in and out of the conveyance area. To be conservative, cut

off walls have been applied to the entire length of the multi -use path because the 

ultimate layout is still uncertain. The one exception is the multi -use path that will be 

constructed in lieu of a 6' ADA walk. In those sections the multi -use path won't be in 

conveyance areas, therefore cut-off wal ls have been omitted. 

20. Pedestrians require at least one dry path after storm events. It is assumed, in final design, 

wherever multi -use path is constructed in lieu of 6' wide pedestrian path, the multi -use 

path will not be constructed below the 10-year HW elevation . 

21. Multi -use path and maintenance path have been combined into one "multi -use" path line 

item in the estimate total sheets. FCD doesn't distinguish the between maintenance and 

multi -use, and there aren't any truly dedicated maintenance paths. Pedestrians and bikers 

will be using the maintenance vehicle paths and vice versa. Only the pedestrian walks are 

considered truly "landscape costs." All multi -use paths are considered apart of 

"construction costs" because they can be used for maintenance purposes. 

22. SRP tower re location costs are derived from numbers provided by representatives from 

the City of Avondale and SRP. As with all the un it prices, actua l costs at the time of 

construction may vary. 

23. Design/professiona l services are omitted from the est imate intentiona lly because deriving 

them from a percentage of construction costs didn't seem realistic to project stakeholders 

and reviewers. 

24. Box culvert configurations and headwa lls based on ADOT B Standard details. 

25. CLSM only used in pavement replacement sections 

26. Stationing shown in the estimate follows the stationing on the channel/pipe not the 

stationing for the centerline of Van Buren. 

27. Conveyance rock mulch and non-conveyance rock mulch are the same size and depth (and 

therefore the same cost) because the velocities are so low in the conveyance areas that 

larger gravel wasn't required. 

28. It has been determined that a trapezoidal section of the levee structure for the Agua Fria 

River wil l be required to be removed and replaced when constructing the culvert 

penetrations at the outfall of the project. The concrete replacement is assumed to be 

Class B Concrete. The dimensions of the trapezoidal cross section are as follows; bottom 

width is 58', top width is 15', and height is 12' . This cross sectional area was multiplied by 

the length of levee replacement to determine the total volume of concrete needed. 
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FLOOD CONTROL DISTRICT OF 
MARICOPA COUNTY 

PLANS FOR THE CONSTRUCTION OF 
VAN BUREN CHANNEL 
AGUA FRIA RIVER TO 103RD AVENUE 

PCN 565.04.20 
DESIGN CONCEPT REPORT 

BENCHMARK 
SECTION 1 
SOUTHEAST CORNER OF SECTION 1 TOWNSHIP 1 
NORTH, RANGE 1 WEST, OF THE GILA & SALT 
RIVER MERIDIAN BEING A BRASS CAP IN HAND 
HOLE (INTERSECTION OF AVONDALE BLVD & VAN 
BUREN ST): EL: 996.1 05 SFT DATUM NAVD'BB 
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SEI GENERAL NOTES 
1. ALL SITE WORK SHALL CONFORM TO THE CURRENT EDITION OF 

THE MARICOPA ASSOCIATION OF GOVERNMENTS UNIFORM 
STANDARD SPECIFICATIONS AND DETAILS (MAG SPECIFICATIONS 
AND DETAILS) AND ANY SUPPLEMENTS TO THE MAG 
SPECIFICATlONS AND DETAILS BY THE JHA (JURISDICTION HAVING 
AUTHORITY) UNLESS SPECIFICALLY STATED OTHERWISE IN THESE 
PLANS. 

2. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR 
TO BEGINNING CONSTRUCTION. THE CONTRACTOR IS RESPONSIBLE 
FOR VERIFICATION OF EXISTING PERMITS, RENEWAL OF LAPSED 
PERMITS, AND OBTAINING ANY NEW PERMITS, INCLUDING, BUT 
NOT LIMITED TO A DUST CONTROL PERMIT, AND TRAFFIC 
CONTROL PERMITS AS REQUIRED BY THE JHA. 

3. THE CONTRACTOR IS RESPONSIBLE FOR MAKING ARRANGEMENTS 
FOR INSPECTION AND TESTING. 

4. THE CONTRACTOR SHALL NOTIFY THE JHA'S INSPECTION 
DEPARTMENT 24 HOURS PRIOR TO CONSTRUCTION. CONSTRUCTION 
CONCEALED WITHOUT THE REQUIRED INSPECTION SHALL BE 
SUBJECT TO EXPOSURE AT THE CONTRACTOR'S EXPENSE. 

5. THE CONTRACTOR IS RESPONSIBLE FOR LOCATION OF EXISTING 
UNDERGROUND UTILITlES PRIOR TO CONSTRUCTlON. CALL BLUE 
STAKE AT (602) 263-1100 AT LEAST 48 HOURS BEFORE ANY 
CONSTRUCTION BEGINS. 

6. THE CONTRACTOR SHALL FOLLOW GUIDELINES AND REGULATIONS 
SET FORTH BY O.S.H.A. SUNRISE ENGINEERING, INC. WILL NOT BE 
RESPONSIBLE FOR JOB-SITE SAFETY PROCEDURES OR 
CONDITIONS. 

7. THE CONTRACTOR IS RESPONSIBLE FOR HIS OWN TAKEOFF 
QUANTITlES. QUANTlTIES IF SHOWN HEREON ARE ESTlMA TES 
ONLY AND AS SUCH ARE NOT TO BE USED FOR BID PURPOSES. 

8. THE CONTRACTOR IS RESPONSIBLE FOR THE NOTIFICATION OF THE 
PROPER AUTHORITY(S) IF THERE ARE OBSTRUCTlONS TO 
PROPOSED IMPROVEMENTS AS SHOWN ON THE CONSTRUCTION 
DRAWINGS. ANY EXISTING ITEM REMOVED TO FACILITATE 
CONSTRUCTION SHALL BE REPLACED IN THE SAME OR BEmR 
CONDITION AT THE CONTRACTOR'S EXPENSE. 

9. THE CONTRACTOR SHALL COORDINATE WITH UTILITY COMPANIES 
FOR LOCA liON OF SERVICE AND /OR RELOCA liON OF UTlLITIES IN 
CONFLICT WITH PROPOSED CONSTRUCTION. THE ENGINEER SHALL 
NOT BE RESPONSIBLE FOR COORDINATING THE RELOCA TlON OF 
UTILITIES, POWER POLES, ETC. 

10. IT IS THE CONTRACTOR'S RESPONSIBILITY TO REMOVE AND 
SAFELY DISPOSE OF ALL REMOVAL MATERIAL AND DEBRIS DEEMED 
UNSALVAGEABLE BY THE ENGINEER PER THE PROVISIONS SET 
FORTH IN MAG SPECIFICA liON 350. 

11 . THE CONTRACTOR IS RESPONSIBLE FOR TRAFFIC CONTROL ON 
AND AROUND THE CONSTRUCTION SITE IN ACCORDANCE WITH THE 
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS 
AND HIGHWAYS. 

12. THE CONTRACTOR SHALL PROVIDE ADEQUATE MEANS FOR 
CLEANING TRUCKS AND/OR OTHER EQUIPMENT OF MUD PRIOR TO 
ENTERING PUBLIC STREETS, AND IT IS THE CONTRACTOR'S 
RESPONSIBILITY TO CLEAN STREETS, AND TAKE WHA lEVER 
MEASURES ARE NECESSARY TO INSURE THAT ALL ROADS ARE 
MAINTAINED IN A CLEAN, MUD AND DUST FREE CONDITlON AT 
ALL TIMES. NO WORK WILL BE CONSIDERED COMPLETE UNTlL ALL 
PAVEMENTS HAVE BEEN SWEPT CLEAN OF DIRT AND DEBRIS. 

13. PRIOR TO MOVING OR DESTROYING PROTECTED NATIVE PLANT 
SPECIES, THE CONTRACTOR SHALL FILE A FORMAL NOTICE OF 
INTENT WITH THE ARIZONA DEPARTMENT OF AGRICUL lURE NATIVE 
PLANTS (602) 542-3292. 

14. A THOROUGH ATTEMPT HAS BEEN MADE TO SHOW THE 
LOCATIONS OF ALL UNDERGROUND OBSTRUCTIONS AND UTILITY 
LINES IN THE WORK AREA. HOWEVER, THE CONTRACTOR SHALL 
BE RESPONSIBLE FOR ANY DAMAGE TO OBSTRUCTIONS AND 
UTILITY LINES ENCOUNTERED DURING CONSTRUCTION AND SHALL 
DETERMINE THE EXACT LOCATION OF UTILITIES IN ADVANCE OF 
TRENCHING. THE ENGINEER WILL NOT GUARANTEE ANY 
ELEVATIONS AT LOCATIONS OF THE EXISTING UNDERGROUND 
UTILITIES SHOWN ON THESE PLANS. 

15. THE CONTRACTOR SHALL PROVIDE A LICENSED SURVEYOR FOR 
THE SURVEYING/CONSTRUCTION STAKING OF ALIGNMENT AND 
GRADE FOR EACH MAIN AND /OR FACILITY AS SHOWN ON THE 
PLANS. 

16. EXACT POINT OF MATCHING, TERM INA liON AND OVERLAY, IF 
NECESSARY, MAY BE DETERMINED IN THE FIELD BY THE ENGINEER 
OF RECORD OR THE RESIDENT ENGINEER OVERSEEING THE 
PROJECT CONSTRUCTlON. 

17. ANY AMBIGUITlES OR DEFICIENCIES DISCOVERED ON THESE PLANS 
ARE TO BE RESOLVED BY SUNRISE ENGINEERING OR ITS 
APPOINTED REPRESENTATIVE. ANY MODIFICATlONS TO THESE 
PLANS MADE BY ANYONE OTHER THAN SUNRISE ENGINEERING OR 
ITS APPOINTED REPRESENTATIVE IS SOLELY RESPONSIBLE FOR 
THOSE MODIFICATIONS. 

18. THE CONTRACTOR SHALL REGRADE ALL EARTHEN DRIVEWAYS 
DISTURBED WITHIN THE RIGHT - OF-WAY DURING THE 
CONSTRUCTION AND RECOMPACT THE TOP 1-FEET OF SURFACE 
MATERIAL TO A MINIMUM COMPACTION OF 90% MAXIMUM DRY 
DENSITY. THE REGRADED DRIVEWAYS SHALL BE OVERLAID WITH 
A 0.5' LAYER OF HALF-INCH MINUS ROADWAY GRAVEL AND 
RAKED SMOOTH. 

19. THE CONTRACTOR SHALL PROVIDE ALL TlRAFFIC CONTlROL AND 
BARRICADES FOR WORK IN THE RIGHT-OF- WAY PER THE 
STANDARDS SET FORTH BY THE JHA. 

ABBREVIATIONS 
ABC 
AC 
BC 
BCF 
BCHH 
BCR 
BM 
BTM 
CB 
C/L 
CMP 
CONC 
CONST 
CY 
D/W 
DWG 
DTL 
E 
ECR 
ELEV 
EP 
ESMT 
EX, EXIST 
FC 
FF 
FG 
FH 
FL 
FND 
FO 
G 
GB 
HDPE 
HP 
HW 
INV 
IRRIG 
L 
LF 
LT 
MAG 
MH 
N 
NA 
NIC 
OHE 
P/L 
PC 
PCC 
PT 
PUE 
R 
R/W 
RGRCP 
RT 
s 
SDMH 
SF 
STA 
STD 
SWK 
SY 
TAN 
T, TEL 
TL 
TYP 
UGE 
Vr 
Vp 
w 
XFMR 

AGGREGATE BASE COURSE 
ASPHALT CONCRETE 
BACK OF CURB 
BRASS CAP FLUSH 
BRASS CAP IN HAND HOLE 
BEGIN CURB RETURN 
BENCHMARK 
BOTIOM 
CATCH BASIN 
CENTERLINE 
CORRUGATED METAL PIPE 
CONCRETE 
CONSTRUCTION 
CUBIC YARD 
DRIVEWAY 
DRAWING 
DETAIL 
EAST 
END CURB RETURN 
ELEVATION 
EDGE OF PAVEMENT 
EASEMENT 
EXISTING 
FACE OF CURB 
FINISHED FLOOR 
FINISHED GROUND 
FIRE HYIDRANT 
FLANGE 
FOUND 
FIBER OPTIC 
GAS, GUillR, GRADE 
GRADE BREAK 
HIGH DENSITY POLYETHYLENE PIPE 
HIGH POINT 
HIGHWATER 
INVERT 
IRRIGATION 
LENGTH 
LINEAR FEET 
LEFT 
MARl COP A ASSOCI A liON OF GOVERNMENTS 
MANHOLE 
NORTH 
NOT APPLICABLE 
NOT IN CONTRACT 
OVERHEAD ELECTRIC 
PROPERTY LINE 
POINT OF CURVATURE 
PORTLAND CEMENT CONCRETE 
POINT OF TANGENCY 
PUBLIC UTILITY EASEMENT 
RADIUS 
RIGHT- OF- WAY 
RUBBER GASKETED REINFORCED CONCRETE PIPE 
RIGHT 
SEWER, SLOPE, SOUTH 
STORM DRAIN MANHOLE 
SQUARE FEET 
STATION 
STANDARD 
SIDEWALK 
SQUARE YARD 
TANGENT 
TELEPHONE 
TRUE LENGTH 
TYPICAL 
UNDERGROUND ELECTRIC 
VOLUME REQUIRED 
VOLUME PROVIDED 
WATER, WEST, WITH 
TRANSFORMER 
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EXISTING CONCRETE 

EXISTING PAVEMENT 

EXISTING SEWER 

EXISTING WATER LINE 

LEGEND 

EXISTING UNDERGROUND ELECTRIC 

EXISTING OVERHEAD ELECTRIC 

EXISTING GAS LINE 

EXISTING UNDERGROUND TELEPHONE 

EXISTING CABLE LINE 

EXISTING IRRIGA liON LINE 

EXISTING PROPERTY LINE 

EXISTING BARBED WIRE FENCE 

EXISTING FLOWLINE 

EXISTING SPOT ELEVATION 

EXISTING CONTOUR 

EXISTING SIGN 

EXISTING AIR RELEASE VALVE 

EXISTING GATE VALVE 

EXISTING FIRE HYIDRANT 

EXISTING WATER METER 

EXISTING POWER POLE 

EXISTING GUY WIRE 

EXISTING LIGHT POLE 

EXISTING CABLE MANHOLE 

EXISTING ELECTlRIC MANHOLE 

EXISTING GAS MANHOLE 

EXISTING GAS METER 

EXISTING GAS RISER 

EXISTING GAS VALVE 

EXISTING IRRIGATION MANHOLE 

EXISTING IRRIGATION VALVE 

EXISTING SEWER MANHOLE 

EXISTING SEWER CLEANOUT 

EXISTING STORM DRAIN MANHOLE 

EXISTING TELEPHONE MANHOLE 

EXISTING TRAFFIC MANHOLE 

EXISTING WATER MANHOLE 

EXISTING UNKNOWN MANHOLE 

EXISTING CATCH BASIN 

EXISTING STORM DRAIN AND STRUCTURE 

EXISTING DRYWELL 

EXISTING VEGETA liON 

EXISTING MAILBOX 

EASEMENT 

HIGH WATERLINE 

LOT LINE 

RIGHT-OF- WAY 

ROADWAY CENTERLINE 

SECTION LINE 

SETBACK LINE 

1 .. ... ·. . I . ·. . . : ··. 

X 1443.08 

---1440---

® 
CHJ 

()--® 

® 

• 

~ 

PROPOSED CONCRETE 

PROPOSED PAVEMENT 

PROPOSED RIGHT-OF-WAY 

PROPOSED FLOWLINE 

PROPOSED SPOT ELEVATION 

PROPOSED CONTOUR 

PROPOSED STORM DRAIN MANHOLE 

PROPOSED CATCH BASIN 

PROPOSED STORM DRAIN AND STRUCTURE 

PROPOSED DRYWELL 

BRASS CAP MONUMENT 

GRADE BREAK (PROFILE) 

~PLAN, SECTION OR DETAIL LABEL 

~~ 
~~DRAWING TITLE/SHEET NUMBER 

e Know what's below. 
Call before you dig. 

1-800-7 82-5348 
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ft SUNRISE I' ~~ ~ ;: 
2152 SOUTH VI NEYARD, SUITE 123 
MESA, ARIZONA 85210 
TEL 480.768.8600 · FAX 480.768.8609 
IVWI~o~.sunrise-eng.com 

FCDMC 
VAN BUREN DCR 

15% P~AN & PRO~LE 
GENERAL NOTES, ABBREVIATIONS & LEGEND .. ···· --- . ---- ---. GN1 S£1 NU. 

03700 
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VAN BUREN STREET 
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VAN BUR6N STREETo.,-_- ..;.:.··~-

SHEET INDEX 
SHEET # DESCRIPTION 

1 COVER 
2 GENERAL NOTES/LEGEND & ABBRE\IIATIONS 

3 SHEET INDEX 
4 SECTIONS & DEl AILS 

5-12 PLAN & PROFILE 

TITLE 

COIJ 

GN1 

IND 

DT 
Pl -PB 

S£1 NO. 

03700 

~ 

c 
0 

~ 
! 
a:; 
,.., 
~ 
~ 
~ , 

<( 

! 
0 

SCALE I~ 
0 500' 1000' ~ 

HORIZ: 1" = 500' I ~ 
0 

8 '"~ whot"• below. 
Call before you dig. I I ~ 

1-800-782-5348 cg 
!ii 
8 
0 

COI./M[N T I DATE JR ,.., 
0 
/ 
u 
~ 
~ 
<i . 

r H VI NEYARD, SUITE 123 I ZONA 852 10 
58.8600 · FAX 480 .768 .8609 

ww1v.sunrise-eng.com 

FCDMC 
VAN BUREN DCR 

15% PLAN & PR OFILE 
INDEX SHEET 

IDESIGN£0 IDRAitN 
RMH SLF 

I CHECKED I SH£H NO. I 
RMH 3ot1 2 IND 



..... 
-· ··- • ._:..>:). 

. .... 

4' BIKE 
LANE 

16' LANDSCAPE 

& WALK I 

6 LANE ARTERIAL - 130' RIGHT OF WAY 

C/L 

I 
MEDIAN 

8' I 8' 

4' tllK t: 
LANE 

16' LANDSl:.'r~ 
& WALK --

-:...:....., "' 

LANDSCAPING SHRUBS AND 
DECOMPOSED GRANITE MULCH OR TURF 

VARIES 

VARIES li 10 YEA~IQij_WATER_(VARIESl_ 

4' EliKE 
LANE 

1 o' L.ANDSCAPE 
- - & WALK 

130' R/W 

6 LANE ARTERIAL - 130' RIGHT OF WAY 

C/L 

I 
MEDIAN 

B' I 8' 

C) SECTION- VAN BUREN STREET 
- NOT TO SCALE 

FAIRWAY DRIVE TO EAST OF 11 3TH AVENUE 

4' tliKi:: 
LANE 

•• 
..(~..;.._ .. • 

16' LANDSC.'F~ 20' STORM DRAIN & B' PUE 

& WALK ·-L LANDSCAPE R/W I I 
·-=====--~' ~I==~========~======~======~T--~~--1E=======~======~======~~~~~I~' --===~---~---------L-

I ----....; 

130' R/W 

B ~SECTION- ALTERNATE PIPE SECTION 
NOT TO SCALE VAN BUREN 

11 3TH AVENUE TO 103RD AVENUE 

Q REINFORCED 
CONCRETE PIPE 

8: 11.f1N 

56' TYP 

1' TO 4' (VARIES) FREEBOARD 

VARIES 28' TYP 

VARIES CHANNEL R/W - 130' TO 180' 

CHANNEL DATA 
SLOPE DEPTH BOTTOM TYP TOTAL WIDTH 

CHANNEL 3 0.06" 3 90' 174' 
CHANNEL 2 0.21" 3 50' 134' 

CHANNEL 18 0.45" 3 30' 114' 
CHANNEL 1A 0.18% 2.2 10 94' 

[CHANNEL It 

RJWWIDTH 
18C ' 
130' 

130 150 
130' 

c 
0 

"' 
£ 
u 

~ 
<ri .., 
~ 
:i 
~ 

< 
~ 

~ 
8 
~ 
0: 

---r----BEGIN RAMP) , ____ _L_ - ~-W-----
~ 1.~------~---

'>.------4.\ =~t ~~ ) >\ ~ :;::[---
.... I <i) 

8 Know what's below. 
Call before you dig. 

1-800-782-5348 

1-n•l ~ ~ MooooM I DAT< ~ 

6: 1 MAX 

6" DEEP SWALE 

<i. 
u 

~ 

--~~~~~21.d.1'~ ,:~, ,. I 

'N 

I 
SECTION - MAINTENANCE ROAD ACCESS RAMP DETAIL- MAINTENANCE ROAD 'ACCESS RAMP 
NOT TO SCALE NOT TO SCALE 

SEt NO. 

03700 

SUNRISE li 
2152 SOUTH VINEYARD, SUITE 123 
MESA, ARIZONA 85210 
TEL 480.768.8600 · FAX 480.768.8609 
ww, v.sunrise-eng.com 

FCDMC 

VAN BUREN OCR 
15% PLAN & PRO~LE 
SECTIONS & DETAILS 
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I 
S 1/4 COR SEC 2 
BC FLUSH 
N 891399.29 
[ 573176.26 

AQUA FRIA RIII[R 
LEII[E \ ~ 

I 

APN 500- 02- 015- P APN 500-02- 97 
A VONOALE Cl TY OF COLOWA TER INDUSTRIAL ASSOCIATES LLC 

APN 500- 02- 015- M 
MARICOPA COUNTY FLOOD CONTROL DISTRICT 

D...-.=15" 
DEPTH=24 

APN 500- 02- 015-0 

~:=r=i@~~~;~;)·~--_f~.-~., .• 
·\: APN 500- 27-008 ~ (\ ! I APN 500- 27- 009 

CITY OF AVONDALE I \ i CITY OF AVONDALE 
COLDWATER SPRINGS 

1 BOOSTER STATION 

\ 
I 

I 

973.10 HW 10-YR 

VAN BUREN STREET 

COLO WATER DEPOT 

INV=968.50 ~F 1~ BARRELS) 

INV=968.40 -.. ~ I 

Lo.J 
=> 

~ 
c( 

~ 
~ I 

APN 500- 27- 010 
CITY OF AVONDALE 

CHANNEL SECTION 3 

APN 500- 02- 094 
COLDWATER INDUSTRIAL 

ASSOCIATES 3 LLC 

~ 
CONSTRUCTION NOTES 

~ 
f1\ INSTALL 60" RGRCP, STORM DRAIN PIPE SOR, LENGTH 
\.:Ll AND SLOPE AS NOTED. 

r~.kl 
1 

f2\ INSTALL 60" DIAMETER PRECAST CONCRETE STORM 
v --... \;lJ DRAIN MANHOLE AND BASE PER MAG STD DETAIL 

APN 500- 27- 011 
CITY OF AVONDALE 

I 
1;:> 

APN 500- 02- 095 
CHARTER SCHOOL FUND 

AVONDALE 

APN 500-29- 007 
£L MIRAGE & 

VAN BUREN OEII[LOPMENT LLC 

<( 

:'2 

~~ 
).... ~§ ~ ~ 

. ~' ~~JL~ ~~~ ~~~· ~25 -..;ct> ~"" "'"" 

=B9 ~JE~~~ I =lr 
KEY MAP 

1020 

1010 

1000 

990 

980 

420, TYPE A, WITH 30" WATER TIGHT FRA1.1E AND 
COVER PER MAG STD DETAIL 423. INVERT AS NOTED 

h\ SAWCUT, REMOVE AND REPLACE PAVEMENT PER MAG 
\;:L! STD DETAIL 200-1, TYPE "B" 

lA\ SAWCUT, REMOVE AND REPLACE PAVEMENT PER MAG 
'\:;,~/ STD DETAIL 200-1, TYPE "A" 

h\ INSTALL REINFORCED CONCRETE BOX CULVERT PER 
~ ADOT STD DETAIL B-02. SIZE AND LENGTH AS NOTED 

17\ CONSTRUCT EARTHEN CHANNEL PER DETAIL A, DWG 
\!,/) DT. SIZE AND LENGTH 

IR\ INSTALL CONCRETE HEADWALL PER ADOT STD DETAIL 
'.::.tl B-04 

@ INSTALL RIP-RAP, D50 AND THICKNESS PER PLAN 

r.M. INSTALL 12' WIDE t.1AINTENANCE ACCESS RAMP PER 
~ DETAIL D, DWG DT 

@ INSTALL CHANNEL LINER PER SPECIFICATION TURF, 
:tl ROCK MULCH OR RIP-RAP AS NOTED 

@ RELOCATE 230 KV TOWER BY SRP 

NOTES: 

1. TOPS AND TOES OF CHANNEL SIDE SLOPES MAY 
VARY TO ACHIEVE MEANDERING NOT SHOWN. 

2. ALL UTILITY LOCATIONS PER UTILITY PROVIDER 
RECORD DRAWINGS. DEPTHS ASSUMED. 

3. THE TOPOGRAPHIC INFORMA liON SHOWN IS BASED ON 
THE AUGUST 2012 SURVEY OF THE NORTH HALF OF 
VAN BUREN BY SUNRISE ENGINEERING. SOUTH HALF 
SURFACE IMPROVEMENTS WERE MANUALLY DIGITIZED 
FROM THE 2009 COUNTY AERIAL PHOTOS. 

4. WATER DEPTHS GIVEN ARE CHANNEL NORMAL DEPTH 
AND DO NOT ACCOUNT FOR BACKWATER EFFECTS 
FROM CULVERTS 

SCALE 
0 100' 200' 
I 

HORIZ: 1" = 100' 
VERT: 1" = 10' 

_/_

EX GROUND fJ CHANNEL 

- ---------------------------------
l l --- - - ---=======----_ __ Wsaloo-~971 .78, 0=33,DOQ__C~ _ --=1 1 ----- -1 --------------- _ 

- __ Wsa1o-~968.07, 0=18,000 CFS 1 - - __ - __ _ _ __ ~ _ 'V....... _ __ ___ L _ _ 
- - --- -- -. S-0.005~~ \.971.63 HW 100-YR RETENTION BASIN S=0.05~ 01o=SOO CFS <D = S=0.05~ 970 a Know what's below. 

Call before you dig. 
1-800-782-5348 

BOTIOM=963.20 

INV=966.70 
REV NO. COMMENT OAT£ 

SUNRISE 
--------\--

INV=966.40 
960 

c 
0 

~ 
~ 
<0 

"' ~ 
~ 
~ 
~ 
<( 

~ 

~ 
a: 
a. 

'i 
0: 

\_ AGUA FRIA RIVER 
INV=965.20 WATER DEPTH 

10 YEAR- 3.3 ENGINEt-'RING a; 

950 

940 
FCDMC 

VAN BUREN OCR 
15% PLAN & PROFILE 

I 930 I I 930 IS£' NO. 
lO+OO 11 +00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00 25+00 26+00 27+00 28+00 29+00 30+00 31+00 32+00 33+00 34+00 35+0003700 P1 
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APN 500- 01 - 001 - E 
DIXON JOANN 

APN 500- 01 - 001 - C 
JKS A VONOALE LLC/MORGAN 

AVONDALE SPVEF £TAL 

~ 
"" 

:::; <.> ,_, _..., 
2<> , ;;t: 
- V\ 
OV> 

' "' 2~ 
"' 

kLLJ 

n n n 
I APN 500- 0 1- 001-J 
I RI VER CROSSING LLC 

f 1 y ' ' ' 

~~ 
,·""'a: -=-. •I 
,;j [I 

II 

fl~l~~ 
'1 j ~ 1 ~ 3 

~ 
CONSTRUCTION NOTES 

~· f1\ INSTALL 60" RGRCP, STORt.4 DRAIN PIPE SDR, LENGTH 
; '! ~ AND SLOPE AS NOTED. 
ti\. & 

1 1~1 
1 

f2\ INSTALL 60" DIAt.4ETER PRECAST CONCRETE STORt.4 
V ---. ~ DRAIN t.4ANHOLE AND BASE PER t.4AG STD DETAIL 

420, TYPE A, WITH 30" WATER TIGHT FRAt.4E AND 
COVER PER t.4AG STD DETAIL 423. INVERT AS NOTED 

/,\ SAWCUT, REt.40VE AND REPLACE PAVEt.4ENT PER t.4AG 
\:;,/) STD DETAIL 200-1, TYPE "B" 

.17\ SAWCUT, REt.40VE AND REPLACE PAVEt.4ENT PER t.4AG 
\:;,// STD DETAIL 200- 1, TYPE "A" 

~ INSTALL REINFORCED CONCRETE BOX CULVERT PER 
\:;JJ ADOT STD DETAIL B-02. SIZE AND LENGTH AS NOTED 

17\ CONSTRUCT EARTHEN CHANNEL PER DETAIL A, DWG 
\:dJ DT. SIZE AND LENGTH 

~ INSTALL CONCRETE HEADWALL PER ADOT STD DETAIL 
~ B-04 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ INSTALL 12' WIDE t.4AINTENANCE ACCESS RAt.4P PER 
~ DETAIL D, DWG DT 

1020 

1010 

1000 

990 

980 

~ - ~ 
970 

960 

950 

940 

APN 500- 29-007 
EL MIRAGE & 
VAN BUREN 

DEVELOPMENT LLC 

I 

~ -~ I -"' 
, l;\ 1f 
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c( 
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APN 500-29- 016 
SCHULKE FAMIL Y LIM/ TED 

PARTNERSHIP 

' \ 

I 

r,~,l 

L,~,J 

VAN BUREN STREET 

APN 500- 29- 017-8 
SCHULKE FAMILY 

LIMITED PARTNERSHIP I l.u~ 
)... -J,..; 

., u~ d;tp td ~[ ·. ~t?~ '1 lr 
KEY MAP 

1020 

1010 
I I 

w 
=> 

~ 
c( 

f!' l I 1000 
0 

~ I 

• 990 
WATER r DEPTH ) "' 

~~ 
1 10=~~R ; ~ '- 980 

;N~=~~~~ - =--~~~~-===~=\Li=~ -f_~_G:O~~-@-~~N~E~ -
1 

----- J-----' -- ' 
S=0.0005 FT/FT Q

1
o=600 CFS S=o.21 % = ;,. ' -_I S=0.0021 FT/fT ~~·~1~ ___ _ 970 

INV=967.27 

S=0.0020 FT / FT 

\_JO" SEWER 
INV= 960. OO:t 

WATER DEPTH 10- YEAR = 3' INV= 969.55 

PROPOSED CHANNEL BOTIOt.4 

\_8. SEWER 
INV= 961.30:t 

960 

950 

940 

@ INSTALL CHANNEL LINER PER SPECIFICATION TURF, 
? ROCK t.4ULCH OR RIP- RAP AS NOTED 

1. 

2. 

3. 

4. 

TOPS AND TOES OF CHANNEL SIDE SLOPES t.4AY 
VARY TO ACHIEVE t.4EANDERING NOT SHOWN. 

ALL UTILITY LOCATIONS PER UTILITY PROVIDER 
RECORD DRAWINGS. DEPTHS ASSUt.4ED. 

THE TOPOGRAPHIC INFORt.4A liON SHOWN IS BASED ON 
THE AUGUST 2012 SURVEY OF THE NORTH HALF OF 
VAN BUREN BY SUNRISE ENGINEERING. SOUTH HALF 
SURF ACE lt.4PROVEt.4ENTS WERE t.4ANUALL Y DIGITIZED 
FROt.4 THE 2009 COUNTY AERIAL PHOTOS. 

WATER DEPTHS GIVEN ARE CHANNEL NORt.4AL DEPTH 
AND DO NOT ACCOUNT FOR BACKWATER EFFECTS 
FROt.4 CULVERTS 

SCALE 
0 100' 200' 
I 

HORIZ; 1" = 100' 
VERT; 1" = 10' 

l'J Know what's below. 
Call before you dig. 

1-800-782-5348 

I REV NO. I I COMMENT I OAT[ 

FCDMC 
VAN BUREN DCR 

15% PLAN & PROFILE 

I 930 I I 930 IS£/ NO. 

35+00 36+00 37+00 38+00 39+00 40+00 41+00 42+00 43+00 44+00 45+00 46+00 47+00 48+00 49+00 50+00 51+00 52+00 53+00 54+00 55+00 56+00 57+00 58+00 59+00 60+00 03700 P2 
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APN 500-29-019 
COLDWATER SPRINGS GOLF LLC 

WATER DEPTH 10-YEAR = 3' 

I 

w 
::::> 
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• • conW..,. co,.....ro<» 
........ ~...j o,.....10,..... 
+en+<» 
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n 
\_36 " SEWER 

INV= 961.20:t 

:>i 

~ 
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/777/777/ TTT/ 3 
L,~,~,~~ 

APN 500- 0 1- 010- A 
MIOFIRST BANK 

~ 
0:: 

....1 
w 
z 
~ 
:I: 
u ' 

APN 500- 01-015 - C 
PCCP CS EMPIRE AVONDALE LLC 

APN 500- 01 - 007- F 
SWANSON LEONARD A 

"< ,.._, 
5~~ 

. ~~ 
-'-i'-' "' ~ 1~2§ 8 ;;,; 
l.t)&§? 

' ' ' 

~ --w-t--=r--..--=--=---=---t- ~~"< 
"< 

APN 500- 29-972 
1 RDEV COLDWATER SPRINGS LLC 

APN 500- 29-974 
ROEV COLDWATER 

SPRINGS LLC 

F,,..,.,.,~,~ 

I APN 500-29- 976 
I CFT 

' ' I LLC 
I WN5ooJ29-973 I L,~,~,.d t

EV[LOPMENTS 

~
0 I MARSHALL AND 
LSLEY BANK t::> - - ----,... 

~ 
CONSTRUCTION NOTES 

~ 11' INSTALL 60" RGRCP, STORM DRAIN PIPE SDR, LENGTH 
~l}l VdJ AND SLOPE AS NOTED. 

~~~ , f2\ INSTALL 6D" DIAMETER PRECAST CONCRETE STORM 
V ---.. \!;,// DRAIN MANHOLE AND BASE PER MAG STD DETAIL 

420, TYPE A, WITH 30" WATER TIGHT FRAME AND 
COVER PER MAG STD DETAIL 423. INVERT AS NOTED 

r;'\ SAWCUT, REMOVE AND REPLACE PAVEMENT PER MAG 
\:;/} STD DETAIL 200-1, TYPE "B" 

/.\ SAWCUT, REMOVE AND REPLACE PAVEMENT PER MAG 
\2/1 STD DETAIL 200-1, TYPE "A" 

Ia\ INSTALL REINFORCED CONCRETE BOX CULVERT PER 
v:,/J ADOT STD DETAIL B-02. SIZE AND LENGTH AS NOTED 

h\ CONSTRUCT EARTHEN CHANNEL PER DETAIL A, DWG 
\;,../) DT. SIZE AND LENGTH 

/A\ INSTALL CONCRETE HEADWALL PER ADOT STD DETAIL 
\:::.f) B-04 

®INSTALL RIP-RAP, D50 AND THICKNESS PER PLAN 

~ INSTALL 12' WIDE MAINTENANCE ACCESS RAMP PER 
~ DETAIL D, DWG DT 

1M\ INSTALL CHANNEL LINER PER SPECIFICATION TURF, 
~ ROCK MULCH OR RIP-RAP AS NOTED 

NOTES: 

1. TOPS AND TOES OF CHANNEL SIDE SLOPES MAY 
VARY TO ACHIEVE MEANDERING NOT SHOWN. 

c 
0 

2. ALL UTILITY LOCA liONS PER UTILITY PROVIDER 
RECORD DRAWINGS. DEPTHS ASSUMED. 
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CONSTRUCTION NOTES 

, f1\ INSTALL 60" RGRCP, STORM DRAIN PIPE SDR, LENGTH 
=' '\},LJ AND SLOPE AS NOTED. 
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~ ROCK MULCH OR RIP-RAP AS NOTED 

NOTES: 
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CONSTRUCTION NOTES 
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CONSTRUCTION NOTES 

/7\ INSTALL 60" RGRCP, STORM DRAIN PIPE SDR, LENGTH 
\},!) AND SLOPE AS NOTED. 

)';!E.~!!.' , /2' INSTALL 60" DIAMETER PRECAST CONCRETE STORM 
v- --... \;/} DRAIN MANHOLE AND BASE PER MAG STD DETAIL 
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COVER PER MAG STD DETAIL 423. INVERT AS NOTED 
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\::/} STD DETAIL 200- 1, TYPE "B" 

/A\ SAWCUT, REMOVE AND REPLACE PAVEMENT PER MAG 
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h\ CONSTRUCT EARTHEN CHANNEL PER DETAIL A, DWG 
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~ INSTALL 12' WIDE MAINTENANCE ACCESS RAMP PER 
~ DETAIL D, DWG DT 
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~ ROCK MULCH OR RIP- RAP AS NOTED 
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CONSTRUCTION NOTES 

j f1" INSTALL 60" RGRCP, STORM DRAIN PIPE SDR, LENGTH 
\.Y AND SLOPE AS NOTED. 

1 l&~l 
1 

f2\ INSTALL 60" DIAMETER PRECAST CONCRETE STORM 

I
I/ ---.. ~ DRAIN MANHOLE AND BASE PER MAG STD DETAIL 

420, TYPE A, 'MTH 30" WATER TIGHT FRAME AND 
COVER PER MAG STD DETAIL 423. INVERT AS NOTED 

r 
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Wi\ INSTALL CHANNEL LINER PER SPECIFICATION TURF, 
~ ROCK MULCH OR RIP-RAP AS NOTED 0" 
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Sub-Basin 

( -) 
RB 

_-\ 

(rni
2
) 

0.549 

L 

(rni) 
1.14 

s 
(ft / rni) 

19.3 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 

20% 

40% 

60% 

80% 

100% 

2% 

22% 

42% 

62% 

82% 

.t% 

24% 

44% 

64% 

8-t% 

Lea 

(rni) 
0.57 

6% 

26% 

46°/o 

66% 

86% 

Kn C 

(-) (-) 
0.068 1.628 

(Land use) (US_-\CE) 

8% 

28°/o 

48% 

68% 

88% 

10% 

30% 

50% 

70% 

90% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Quit 

0.0 

850.3 

1700.6 

2550.9 

3401.1 

425 1.4 

85.0 

935.3 

1785.6 

2635.9 

3486.2 

Agricultural S-Graph Percent Lag (Table 5.5) 

0.0 21.0 

62.0 64.0 

87.5 90.0 

115.0 11 7.5 

152.5 158.0 

448.0 

170.1 

1020.3 

1870.6 

2720.9 

3571.2 

31.0 

67.5 

92.5 

120.5 

165.0 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 9.9 14.6 

29 .3 30.2 31.9 

41.3 

54.3 

72.1 

211 .7 

Interpolated Q1 ( cfs) 

0.0 

2290.2 

3954.4 

41 85.3 

4238.9 

42.5 

55.5 

74.7 

NMIN= 

42.8 

2598.0 

4004.4 

4190.7 

4244.2 

5 

43.7 

56.9 

78.0 

86.4 

2890.2 

4043.6 

4196.1 

4249.6 

m1n 

Q2 (Cfs) Lagged 5 mm 

1963.3 

3898.4 

4180.0 

4233.5 

Unit H ydrograph UI = Q1 - Q2 

327 

56 

5 

5 

0.0 

2290.2 

3954.4 

4185.3 

4238.9 

43 

308 

50 

5 

5 

42.8 

2598.0 

4004.4 

4190.7 

4244.2 

44 

292 

39 

5 

5 

255.1 

1105.4 

1955.7 

2805.9 

3656.2 

37 .0 

70.0 

95.0 

123.0 

172.5 

17.5 

33.1 

44.9 

58.1 

81.5 

180.6 

3121.2 

4082.2 

4201.4 

86.4 

2890.2 

4043.6 

4196.1 

94 

231 

39 

5 

340.1 

1190.4 

2040.7 

2891.0 

3741.3 

41.0 

72.5 

97.5 

127.0 

179.0 

19.4 

34.3 

46.1 

60.0 

84.6 

368.2 

3333.5 

4106.5 

4206.8 

180.6 

3121.2 

4082.2 

4201.4 

188 

212 

24 

5 

425.1 

1275.4 

2125.7 

2976.0 

3826.3 

45.0 

75.0 

100.0 

131.0 

190.0 

21.3 

35.4 

47.3 

61.9 

89.8 

6 14.4 

3494.8 

4130.8 

4212.1 

368.2 

3333.5 

4106.5 

4206.8 

246 

161 

24 

5 

m 

( -) 
0.38 

(US_-\CE) 

12% 

32% 

52% 

72% 

92% 

510.2 

1360.5 

221 0.7 

3061.0 

3911 .3 

48.0 

77.5 

103.0 

135 .0 

203 .0 

22.7 

36.6 

48.7 

63.8 

95.9 

913 .3 

3619.8 

4155.1 

4217 .5 

614.4 

3494.8 

4130.8 

4212.1 

299 

125 

24 

5 

Lag 

(hr) 
0.788 

14% 

34% 

54~/0 

74°/o 

94% 

595.2 

1445.5 

2295.8 

3146.1 

3996.3 

52.0 

80.0 

106.0 

138.6 

220.0 

24.6 

37.8 

50. 1 

65 .5 

104.0 

1243.6 

3748.0 

4169.3 

4222.8 

913.3 

3619.8 

4155.1 

4217.5 

330 

128 

14 

5 

Lag 

(min) 

47.3 

16% 

36% 

56% 

76% 

96% 

680.2 

1530.5 

2380.8 

3231 .1 

4081.4 

56.0 

82.5 

109.0 

142.0 

243.0 

26.5 

39.0 

51.5 

67.1 

114.8 

1603.4 

3829.2 

41 74.6 

4228.2 

1243.6 

3748.0 

4169.3 

4222.8 

360 

81 

5 

5 

Dt 

(hr) 

0.0833 

18% 

38% 

58% 

78% 

98% 

765.3 

1615.5 

2465 .8 

3316.1 

4166.4 

59.0 

85.0 

112.0 

147.0 

280.0 

27.9 

40.2 

52.9 

69.5 

132.3 

1963.3 

3898.4 

4180.0 

4233.5 

1603.4 

3829.2 

41 74.6 

4228.2 

360 

69 

5 

5 

Quit 

(cfs) 

4251 



- - - - - - - - - - -- -
Sub-Basin 

( -) 
RC 0.682 

L 

(mi) 

1.21 

s 
(ft / mi) 

14.0 

Percent Ultimate Discharge (%) (Table 5.5) 
0% 

20% 

40% 

60% 

80% 

100% 

2% 

22% 

42% 

62% 

82% 

4% 

24% 

44% 

64% 

84% 

(mi) 

0.62 

6% 

26% 

46% 

66% 

86% 

I-(,, C 

(-) (-) 
0.087 2.091 

(Land use) (USACE) 

8% 

28% 

48% 

68% 

88% 

10% 

30% 

50% 

70% 

90% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Q .. 1, 

0.0 105.6 211.3 316.9 422.5 

1056.3 1161 .9 1267.5 1373.2 1478.8 

2112.6 2218.2 2323.8 2429.4 2535.1 

3168.8 

4225.1 

5281.4 

3274.5 

4330.7 

Agricultural S-Graph Percent Lag (Table 5.5) 
0.0 21 .0 

62.0 64.0 

87.5 90.0 

115.0 117.5 
152.5 

448.0 

158.0 

3380.1 

4436.4 

31.0 

67.5 

92.5 

120.5 
165.0 

Accumulated Time (min) = Time Percent Lag x Lag 
0.0 14.3 21.1 

42.2 43.6 46.0 

59.6 61.3 63.0 

78.3 80.0 82.1 

103.9 

305.2 

107.6 112.4 

Interpolated Q1 (cfs) NMIN= 5 

Q2 (Cfs) Lagged 

0.0 

1516.9 

4115.4 

4965.5 

5184.3 

5230.5 

5276.6 

1224.1 

3935 .1 

4920.2 

5179.7 

5225.8 

5272.0 

Unit Hydrograph UI = Q1 - Q2 

293 

180 

45 

5 

5 

5 

36.9 

1827.1 

4256.7 

4999.2 

5188.9 

5235.1 

5281.2 

0.0 

1516.9 

411 5.4 

4965.5 

5184.3 

5230.5 

5276.6 

37 

310 

141 

34 

5 

5 

5 

73.8 

2137.2 

4383.3 

5032.9 

5193.5 

5239.7 

5 

36.9 

1827.1 

4256.7 

4999.2 

5188.9 

5235.1 

37 

310 

127 

34 

5 

5 

min 

min 

3485.7 

4542.0 

37.0 

70.0 

95.0 

123.0 
172.5 

25.2 

47.7 

64.7 

83.8 

117.5 

116.4 

2447.3 

4490.2 

5066.6 

5198.2 

5244.3 

73.8 

2137.2 

4383.3 

5032.9 

5193.5 

5239.7 

43 

310 

107 

34 

5 

5 

3591 .3 

4647.6 

41.0 

72.5 

97.5 

127.0 
179 .0 

27.9 

49.4 

66.4 

86.5 

121.9 

193.9 

2738.0 

4601.6 

5088.9 

5202.8 

5248.9 

116.4 

2447.3 

4490.2 

5066.6 

5198.2 

5244.3 

78 

291 

111 

22 

5 

5 

528.1 

1584.4 

2640.7 

3697.0 

4753.2 

45.0 

75.0 

100.0 

131.0 
190.0 

30.7 

51.1 

68.1 

89.2 

129.4 

311.6 

2996.4 

4690.9 

5109.8 

5207.4 

5253.5 

193.9 

2738.0 

4601 .6 

5088.9 

5202.8 

5248.9 

118 

258 

89 

21 

5 

5 

m 

(-) 
0.38 

(USACE) 

12% 

32% 

52% 

72% 

92% 

633.8 

1690.0 

2746.3 

3802.6 

4858.9 

48.0 

77.5 

103.0 

135.0 
203.0 

32.7 

52.8 

70.2 

92.0 

138.3 

502.8 

3272.1 

4760.1 

5130.8 

5212.0 

5258.2 

311.6 

2996.4 

4690.9 

5109.8 

5207.4 

5253.5 

191 

276 

69 

21 

5 

5 

-
Lag 

(hr) 

1.135 

14% 

34% 

54% 

74% 

94% 

739.4 

1795.7 

2851.9 

3908.2 

4964.5 

52.0 

80.0 

106.0 

138.6 
220 .0 

35.4 

54.5 

72.2 

94.4 

149.9 

723.1 

3532.8 

4819.8 

5151.7 

5216.6 

5262.8 

502.8 

3272.1 

4760.1 

5130.8 

5212.0 

5258.2 

220 

261 

60 

21 

5 

5 

-
Lag 

(min) 

68.1 

16% 

36% 

56% 

76% 

96% 

845.0 

1901.3 

2957.6 

4013.8 

5070 .1 

56.0 

82.5 

109.0 

142.0 
243.0 

38.1 

56.2 

74.2 

96.7 

165.5 

940.9 

3726.7 

4874.6 

5172.7 

5221.2 

5267.4 

723.1 

3532.8 

4819.8 

5151.7 

5216.6 

5262.8 

218 

194 

55 

21 

5 
5 

-
Dt 

(hr) 
0.0833 

18% 

38% 

58% 

78% 

98% 

950.6 

2006.9 

3063.2 

411 9.5 

51 75.8 

59.0 

85.0 

112.0 

147.0 
2 80.0 

40.2 

57.9 

76.3 

100.1 

190.7 

1224.1 

3935.1 

4920.2 

51 79.7 

5225.8 

5272.0 

940.9 

3726.7 

4874.6 

5172.7 

5221.2 

5267.4 

283 

208 

46 

7 

5 
5 

- - -
(cfs) 

5281 



Sub-Basin ~-\ L s Lea K, c m Lag Lag Dt Quit 

(-) (mi
2
) (mi) (ft / mi) (nil) (-~ ( -) ( -) (hr) (min) (hr) (cfs) 

RD 0.366 0.95 10.5 0.47 0.048 1.155 0.38 0.544 32.6 0.0833 2834 

(Land use) (US~-\CE) (US~-\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 
o~~o 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26~o 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48°/o 50% 52% 54% 56% 58% 

60°/o 62% 64% 66°/o 68% 70% 72% 74°/o 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumula ted Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Quit 

0.0 56. 7 113.4 170.1 226.7 283.4 340.1 396.8 453.5 51 0.2 

566.9 623.5 680.2 736.9 793.6 850.3 907.0 963.7 1020.3 1077.0 
1133.7 1190.4 1247.1 1303.8 1360.5 1417.1 1473.8 1530.5 1587.2 1643.9 

1700.6 1757.3 1813.9 1870.6 1927.3 1984.0 2040.7 2097.4 2154.1 2210.7 
2267.4 2324.1 2380.8 2437.5 2494.2 2550.9 2607.5 2664.2 2720.9 2777 6 
2834.3 

Phoenix Valley S-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 -tl.O 45.7 50.0 54.1 58.0 61. 7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 
111.0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 
141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 
298.6 

Accumula ted Time (min) =Time Percent Lag x Lag 

0.0 7.5 9.8 11 .7 13.4 14.9 16.3 17.7 18.9 20.1 
21.3 22.4 23.4 24.3 25.3 26.2 27.0 27.7 28.5 29.0 
29.7 30.3 30.9 31.4 32.0 32.6 33 .3 34.0 34.7 35.4 
36.2 37.0 37.9 38.8 39.7 40.6 41.6 42.6 43.8 44.9 
46.2 47.5 48.9 50.4 52.1 54.0 56.6 60.9 65.5 73.0 
97.4 

Interpolated Q1 (cfs) NMIN= 5 min 

0.0 37.8 119.5 287.0 503.9 776.3 1160.2 1611.0 1946.6 2213.9 
2421 .0 2571.8 2652.4 2715.3 2755 .2 2782.3 2793.9 2805.5 2817. 1 2828.7 

Q2 (Cfs) Lagged 5 min 

0.0 37.8 119.5 287.0 503.9 776.3 1160.2 1611.0 1946.6 
2213.9 2421 .0 2571.8 2652.4 2715.3 2755.2 2782.3 2793.9 2805.5 281 7.1 

Unit H ydrograph UI = Q1 - Q2 

38 82 168 21 7 272 384 -+51 336 267 
207 151 81 63 40 27 12 12 12 12 



- - -
Sub-Basin 

(-) 
RE 

-
_-\ 

(rni
2
) 

0.374 

- -
L 

(nil) 
0.95 

-
s 

(ft / mi) 
6.3 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 

20% 

40% 

60% 

80% 

100% 

2% 

22% 

42% 

62% 

82% 

4% 

24% 

44% 

64% 

84% 

-
(mi) 
0.47 

- - -
Kn C 

(-) (-) 
0.049 1.1 79 

(Land use) (USACE) 

6% 

26% 

46% 

66% 

86% 

8% 

28% 

48% 

68% 

88% 

10% 

30% 

50% 

70% 

90% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Quit 

0.0 

579.2 

1158.5 

1737.7 

231 7.0 

2896.2 

57.9 

637.2 

1216.4 

1795.7 

2374.9 

115.8 

695.1 

1274.3 

1853.6 

2432.8 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 

65 .2 

91.1 

111.0 

141.5 

298.6 

68.5 

92.9 

113.5 

145.5 

71 .6 

94.6 

116.1 

149.9 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 8.4 11 .0 

23.9 

33.4 

40.7 

51.9 

109.6 

Interpolated Q1 (cfs) 

Q2 (Cfs) Lagged 

0.0 

2235.3 

2876.0 

1989.4 

2865.5 

25.1 

34.1 

41.7 

53.4 

NMIN= 

34.3 

2432.1 

2886.6 

0.0 

2235.3 

2876.0 

Unit Hydrograph UI = Q1 - Q2 

246 

11 

34 

197 

11 

5 

26.3 

34.7 

42.6 

55.0 

93.0 

2586.0 

5 

34.3 

2432.1 

59 

154 

mln 

min 

173.8 

753.0 

1332.3 

1911.5 

2490.8 

36.0 

74.6 

96.3 

118.8 

154.6 

13.2 

27.4 

35 .3 

43.6 

56.7 

230.2 

2680.1 

93.0 

2586.0 

137 

94 

231 .7 

810.9 

1390.2 

1969.4 

2548.7 

41.0 

77.5 

98.1 

121.6 

159.6 

15.0 

28.4 

36.0 

44.6 

58.6 

411.3 

2739.5 

230.2 

2680.1 

181 

59 

289.6 

868.9 

1448.1 

2027.4 

2606.6 

45.7 

80.2 

100.0 

124.5 

165.6 

16.8 

29.4 

36.7 

45.7 

60.8 

630.4 

2789.8 

411.3 

2739.5 

219 

50 

- -
m 

(-) 
0.38 

(US.,I,CE) 

12% 

32% 

52% 

72% 

92% 

347.5 

926.8 

1506.0 

2085.3 

2664.5 

50.0 

82.7 

102.0 

127.5 

173.6 

18.4 

30.4 

37.4 

46.8 

63.7 

904.4 

2824.1 

630.4 

2789.8 

274 

34 

-
Lag 

(hr) 

0.612 

14% 

34% 

54% 

74% 

94% 

405.5 

984.7 

1564.0 

2143.2 

2722.5 

54.1 

85.0 

104.1 

130.7 

186.6 

19.9 

31.2 

38.2 

48.0 

68.5 

1300.1 

2844.5 

904.4 

2824.1 

396 

20 

-
Lag 

(m.in) 
36.7 

16% 

36% 

56% 

76% 

96% 

463.4 

1042.6 

1621.9 

2201.1 

2780.4 

58.0 

87.2 

106.3 

134.1 

200.6 

21.3 

32.0 

39.0 

49.2 

73.6 

1659.0 

2855.0 

1300.1 

2844.5 

389 

11 

-
Dr 

(hr) 

0.0833 

18% 

38% 

58% 

78% 

98% 

521.3 

1100.6 

1679.8 

2259.1 

2838.3 

61.7 

89.0 

108.6 

137.7 

223.6 

22.6 

32.7 

39.9 

50.5 

82.1 

1959 .-+ 

2865.5 

1689.0 

2855.0 

300 

11 

- - -
(cfs) 

2896 



Flood Control District of Mari copa County 
Van Buren Street 99 th Avenue to Agua Fria Rive r Desig n Concept Reporc 
Contract FCD 2010C004 

Upda ted Current Re tention Required 

Drainage D esign Manual for M a ricopa County, H ydrology, Chapter 3 

Sub-Basin ID LanJ Lse Type LanJ L"se Co de 
Ratlonal lllli-Yr2-l-lr Retencion t--irsr t-- lush ~ lode! 

Comments Area 
Runo ff( Rain fall Depth Rc:quireJ \ 'olume Retention 

(-) (-) (-) (ac) (-) (in) (ac-ft) (ac-ft) (ac- ft) (-) 
RA 142. 7 21.92 15.44 

ll l! lSN ESS PARK c 24.1 0.95 2.25 4.29 0.95 3.43 80° o o f Retenrion Rc:q 
MIXE D L'SE (School) MFR r Cl 10.5 U.t$2 ~.25 1.61 0.36 1.29 80" o o f Retention Rey 

IN D t.:STRlAL 11 / 12 50.6 0 .95 2.25 Y.01 2.00 7.21 80° o of Retention Rc:q 
INDUSTRI.i\L (Distribution Center) 1 1 / 1 ~ 39.3 0.95 ~.25 7.01.1 1.56 3.50 50° o of Retention RttJ 
UN DEVELOPED NOR 1~.2 o.uo ll.OO Not [CCjLt.i rt::d 

RB 351.4 6.52 5.21 
AGR.lC L"LTL.RE AG IY2.8 1.1.00 1.1 .00 Not required 
LOW DENS ITY RES lDENTAlL LOR 11.3 0. 57 2.25 1.21 0.27 n.97 80' o o f Retentio n Req 

i\LE OU lM DENSITY RESlDENT:\ lL MDR 33.0 0. 71 ~.25 4.39 11.98 3.51 ~W0 ·o o f Retention Req 
COMMERCIA L C2 5.2 0.95 ~.25 0.92 0.20 fl. 73 80° o o f Retention Req 
UN DEVELOPED NOR 109.2 U.UU IJ.OIJ Nor rec!Lt.ired 

RC 436.5 11.82 9.46 

AG R.I CLLTLR.E AG 346.8 0.00 O.!Xl No r rc:quired 
L O W DENS ITY RESlDENTAlL LOR 3.2 0. 57 2.25 0. 34 0.08 0.21 80° o of Retention Rt:tJ 
/vlEDUlivl DENSITY R.t::SIDI:::NT .AlL MDR 31.0 11.71 2.25 4.12 0,9:; 3.30 80° o of Rerc:nt ion Rtt) 
HIGH DENSIT Y RESTDENT:\ l L ~lFR 19.2 0.88 2.25 .1.17 0.70 2.54 80° o o f Retention Re4 
COM~ lERClAL C2 12.8 (1.95 2 . ~5 ~. 28 1.1. 51 1.83 sou o o f Retention Req 
CITY C l::NTER p 10.7 0.95 2.25 1.90 ll.-!2 1.5~ 80° o o f Reremion Req 
UNDl::VELO P l::D NDK 12.8 0.00 0.00 Not requi red 

R.D 234.2 17.49 13.99 
AGRI C L"LTLR.t:: AG 79.1) 0.00 lWJ Nor reyuired 
TNDUSTRL\.L ll / 12 25.-+ 0.95 2. ~5 4.52 1.llll .3.62 80° o o f Retention Req 
COMMER CIAL C2 72.8 0.95 2. 25 12.97 2.88 lU.37 80° o o f Retention Req 
UNDEVELO P eD NOR 57.ll O.llll U.UII Not required 

R.t:: 239.4 ct.69 I 7.35 
AGRICCLTLRE AG 87.7 11.110 0.00 No r required 
COM.MER C lA L C2 12 1.7 \).95 2.25 cl.G9 4.82 17.35 80° u of Retention Rell 
UNDEVELOPED NOR 30.(1 ll.CO li.W Nor reyuired 

Required Retention V = C(P / 12)A (ac-ft) (Equation 3.3) 

Where, C = K.ational Runoff Coefficien t 

I'= 100-Year 2-Ho ur lbinfollDeprh (in), NOA A Aria• 14 Rainfall Jl.lap 

A = Drainage Area 
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Flood Control District of Maricopa County 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 
Contract FCD 2010C004 

Soil D ata 

Drainage Design Manual for Maricopa County, H ydrology, Chapter 4 (Table 4.1) 

Sub-Basin ID Soil Survey i\ lap U nit _-\rea _-\ rea Pet XKS_-\T Rock O utcrop E ffective 

(-) (-) (-) (mi ~) (%) (in/ hr) (o!o) (%) 

R._-\ 0.223 100.0 0.25 0.0 0.0 

Central County GG.-\ 0.137 61.4 0.25 0.0 0.0 

Central County }u-\ 0.047 21.1 0.26 0.0 0.0 

Central CoLmty GE 0.039 17.5 0.26 0.0 0.0 

RB 0.549 100.0 0. 18 0.0 0.0 

Central County GT 0.084 15.3 0.04 0.0 0.0 

Central Coun ty LC\ 0.020 3.6 0.25 0.0 0.0 

Central County GGA 0.188 34.2 0.25 0.0 0.0 

Central County _\B_\ 0.041 7.5 0.38 0.0 0.0 

Central County LCB 0.006 1.1 0.25 0.0 0.0 

Central County _\BB 0.017 3.1 0.39 0.0 0.0 

Central County GE 0.115 20.9 0.26 0.0 0.0 

Central County "'-IR 0.029 5.3 0.05 0.0 0.0 

Central Cow1t)' BS 0.006 1.1 0.39 0.0 0.0 

Central County ES 0.018 3.3 0.25 0.0 0.0 

Central County i\IP 0.019 3.5 0.25 0.0 0.0 

Central Count)' RB.\ 0.006 1.1 0.26 0.0 0.0 

Central County T\"X! 0.000 0.0 0.05 0.0 0.0 

RC 0.682 100.0 0.14 0.0 0.0 

Central Count)' LE 0.1 91 28.0 0.04 0.0 0.0 

Central County LC-\ O . .J-51 66.1 0.25 0.0 0.0 

Central County "'-IR 0.035 5.1 0.05 0.0 0.0 

Central County T\':(1 0.005 0.7 0.05 0.0 0.0 

RD 0.366 100.0 0. 17 0.0 0.0 

Central County LE 0.06 1 16.7 0.04 0.0 0.0 

Central Count)' TW 0.022 6.0 0.05 0.0 0.0 

Central Cow1t)' LC\ 0.283 77.3 0.25 0.0 0.0 

RE 0.374 100.0 0.09 0.0 0.0 

Central County LE 0.1 90 50.8 0.04 0.0 0.0 

Central County l\IP 0.022 5.9 0.25 0.0 0.0 

Central Count)' LC\ 0.147 39.3 0. 25 0.0 0.0 

Central County IT 0.015 4.0 0.04 0.0 0.0 



- - - - - - - - - -
Flood Control Dis trict of Maricopa County 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 
Contract FCD 2010C004 

Future Land Use Data 

·Drainage Design Manual for Maricopa County, Hydrology, Chapter 4 (Table 4.2) 

Sub-Basin 
lD 

(-) 

RA 

RB 

H.C 

RD 

Land Use Type 

BUlSNESS PARK 

MIXED USi;; 

!NDUSTRLAL 

BUlSNi;;SS PARK 

CITY CE T ER \VEST 

(-) 

H IGH D ENSITY RESIDE T IAL 

BUlSNESS PAlU< CC EAST 

BUISr ESS PARK 

:\!IXED USE 

C 0 iVIJ\lEH. C lr\.L 
CITY CENTER 

LOW DENSITY RESID ENTL-\L 

MEDUIJ\1 DENSITY RESIDENTIAL 

HlGH DENSITY RESlDENTlr\.L 

\!ED Ui i\1 D E STTY RESID ENTIAL :\ C 

HIGH DE SITY RES!DENTL-\L AC 

CITY CENTi;;R EAST 

BUISt ESS PARK 

BUlSNESS PARK 

Flood Control Dis tric t of Maricopa County 

Land Use 
Code 

(-) 

C2 

!FR + C1 

ll / 12 

C2 
p 

MFR 

p 

C2 

MFR + C1 

C1 
p 

LDR 

MDR 

MFR 

!DR 

MFH. 
p 

C2 

C2 

Van Buren Street 99th Avenue to Agua Fria River Design Co ncept Report 

Contract FCD 2010C004 

Future R a infall Losses 

.-\.rea 

(a c) 
142.72 

:2-t06 

28.68 

89.98 

351.36 

112.52 

183.14 

55.70 

436.48 

:21.09 

119.17 

22.44 

20.96 

22.08 

:21.95 

30.00 

52.87 

29.34 

20.08 

76.50 

234.24 

234.24 

239.36 

239.36 

-

Area Pet 

(%) 

100.0 

16.9 

:20.1 

63.0 

100.0 

32.0 

52.1 

15.9 

100.0 

4.8 

:27.3 

5.1 

4.8 

5.1 

5.0 

6.9 

12.1 

6.7 

4.6 

17.5 

100.0 

100.0 

100.0 

100.0 

Drainage Desig n Manual for Maricopa County, H ydrology, Chapter 4 (Tables 4.1 and 4.2) 

Sub-Basin ill 

(-) 

RA 
R.B 
RC 

liD 

R.E 

Area 

(a c) 

142.72 

351.36 

436.48 

234.24 

239.36 

1. Same as Durago .\DMP, C hecked 

Area 

0.223 

0.549 

0.682 

0.366 

0.374 

Xl..::SAT Before Sub-Basin Vege 
:\djustment Cover 

(in/ hr) (%) 

0.25 24.3 

0. 18 9.2 

0.14 17.5 

0.17 15.0 

0.09 15 0 

(in) 

0.15 

0.10 

0. 15 

0.10 

0.10 

-

DTHET:\. 
Condition 

(-) 

Normal 

ormal 

ormal 

ormal 

Normal 

lonna! 

Normal 

Normal 

ormal 

Normal 
Normal 

ormal 

ormal 

onnal 

ormal 

Normal 

r ormal 

1 ormal 

Normal 

-

1:\. 

(in) 
0.15 

0.10 

0.18 

0.15 

0.10 

0.10 

0.05 

0.25 

0.15 

0.05 

0.10 

0.18 

0.10 

0.05 

0.30 

0.25 

0.:25 

0.25 

0.:25 

0.05 

0.10 

0.10 

0.10 

0.10 

DTHETA
1 

(-) 

0.25 

0.28 

0.23 

0.25 

0.15 

-

RTIMP 

(%) 
60.7 

80.0 

6:2 .5 

55.0 

82.3 

80.0 

95.0 

45.0 

67 .3 

95.0 

80.0 

6:2.5 

80.0 

95.0 

15.0 

30.0 

45.0 

30.0 

45.0 

95.0 

80.0 

80.0 

80.0 

80.0 

PSIF I 

(in) 

4.8 

5.4 

6.:2 

5.7 

7.3 

- - - -

Perv :\rea Sub-Basin 
\'ege Cover Vege Cover 

(%) (%) 
24.3 

75.0 15.0 

6:2.5 

60.0 

75.0 

0.0 

50.0 

0.0 

75.0 

62.5 

75.0 

0.0 

50.0 

50.0 

50.0 

50.0 

50.0 

0.0 

75.0 

75.0 

:23.4 

27 .0 

9.2 

15.0 

0.0 

:27.5 

17.5 

0.0 

15.0 

23.4 

15.0 

0.0 

42.5 

35.0 

27.5 

35.0 

27.5 

0.0 

15.0 

15.0 

15.0 

15.0 

XK.SAT After 
.-\djustmenr 

(in/ hr) 

0.29 

0.18 

0. 15 

0.18 

0. 10 

Kn 
(P5-28) 

(-) 

0.029 

0.020 

0.035 

0.030 

0.022 

0.020 

O.D15 

0.050 

0.025 

0.015 

0.020 

0.035 

0.020 

O.D15 

0.050 

0.040 

0.030 

0.040 

0.030 

0.015 

0.020 

0.020 

0.020 

0.020 

RTlJ\lP 

(~o) 

60.7 

82.3 

67.3 

80.0 

80.0 

-



Flood Control Dis tric t of M aricopa County 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 

Contract FCD 2010C004 

Future S-Graph D ata 

Sub-Basin 
_-\rea I I S-Graph 1 

ID 
Length Slope Lea 

( -) (mi ~) (mi) (ft / mi) (-) (mi) 

R..-\ 0.223 0.76 9.2 \ r alley 0.37 

RB 0.549 1.14 19.3 Valley 0.57 

RC 0.682 1.21 14.0 \ ralley 0.62 

RD 0.366 0.95 10.5 \ 'alley 0.47 

RE 0.374 0.95 6.3 Valley 0.47 

1. Same as D urago _-\DrviP, Checked 

Unit H yd rographs - S-Graphs 

Drainage D esign M anual for M aricop a County, H yd rology, Chapter 5 

Lag T im e: Lag = C(LLcJSp)m (Equa tion 5.11) 

Ultimate D ischarge: Out< = 645.33A/ Dt (Equation 5.10) 

A ,-\rea, in square miles 

S Watershed slope, in feet/ mile 

Lag 

(min) 

17.1 

15.4 

19.8 

13.6 

14.9 

L Length of the watercourse to the hydraulically mos t distan t point, in miles 

Kn 

(-) 

0.029 

0.022 

0.025 

0.020 

0.020 

Lea Length measured from the concentration point along L to a point on L that is perpendicular to the watershed cen troid, in miles 

K., Estimated mean i\Ianning's n for all the channels within an area 

C 24I<, (US_-\CE), 261<, (USBR) 

m 0.38 (USACE), 0.33 (USBR) 

p 0.5 

Lag Basin lag, in hours 

Dt D uration of the 1 inch of rainfall excess, in hours 

Quit Ultimate discharge, in cfs 



-- - --- - -- --- -- -- - --
Sub-Basin _,-\ L s Lea K, c m Lag Lag Dt Qulr 

(-) (mi2
) (mi) (ft/ rni) (mi) (-) (-) (-) (hr) (min) (hr) (cfs) 

RA 0.2230 0.76 9.2 0.37 0.029 0.704 0.38 0.285 17.1 0.0833 1726.9 

(Land use) (US.,-\CE) (US.,-\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Qulr 

0.0 34.5 69.1 103.6 138.2 172.7 207.2 241.8 276.3 31 0.8 

345.4 379.9 414.5 449.0 483 .5 518.1 552.6 587.1 621.7 656.2 

690.8 725.3 759.8 794.4 828.9 863.5 898.0 932.5 967.1 1001.6 

1036.1 1070.7 1105.2 1139.8 11 74.3 1208.8 1243.4 1277.9 1312.4 1347.0 

1381.5 141 6.1 1450.6 1485.1 1519.7 1554.2 1588.8 1623.3 1657.8 1692.4 

1726.9 

Phoenix Valley S-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41 .0 45.7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98. 1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 11 6.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 3.9 5.1 6.2 7.0 7.8 8.6 9.3 9.9 10.6 

11 .1 11 .7 12.2 12.8 13.3 13.7 14.1 14.5 14.9 15.2 

15.6 15.9 16.2 16.5 16.8 17.1 17.4 17.8 18.2 18.6 

19.0 19.4 19.9 20.3 20.8 21 .3 21 .8 22.4 22.9 23.5 

24.2 24.9 25.6 26.4 27.3 28.3 29.7 31.9 34.3 38.2 

51.1 

Interpolated Q1 ( cfs) NMIN= 5 m in 

0.0 65.3 280.8 631.6 111 6. 1 1421.5 1593.6 1663.9 1697.1 1710.6 

1724.0 

Q2 (Cfs) Lagged 5 m in 

0.0 0.0 65.3 280.8 631.6 11 16.1 1421.5 1593.6 1663.9 1697.1 
1710.6 

Unit H ydrograph UI = Q1 - Q2 

0 65 215 351 485 305 172 70 33 13 
13 



Sub-Basin _\ L s Lea K, c m Lag Lag Dt Qulr 

( -) (rni") (rni) (ft / mi) (mi) (-) ( -) (-) (hr) (min) (hr) (cfs) 

RB 0.5490 1.14 19.3 0.57 0.022 0.532 0.38 0.257 15.4 0.0833 4251.4 

(Land use) (US"\CE) (US"\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28'% 30% 32% 34°/o 36% 38% 

40% 42% 44% 46'% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultima te Discharge (cfs) =Percent Ultimate Discharge Times Qult 

0.0 85.0 170. 1 255 .1 340.1 425.1 510.2 595.2 680.2 765.3 

850.3 935.3 1020.3 1105.4 1190.4 1275.4 1360.5 1445.5 1530.5 1615.5 
1700.6 1785.6 1870.6 1955.7 2040.7 2125.7 221 0.7 2295.8 2380.8 2465.8 
2550.9 2635.9 2720.9 2805.9 2891.0 2976.0 3061.0 3146.1 3231.1 3316.1 
3401.1 3486.2 3571.2 3656.2 3741 .3 3826.3 3911.3 3996.3 4081.4 41 66.4 
4251.4 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41 .0 45.7 50.0 54.1 58.0 61.7 
65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87 .2 89.0 
91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 
141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 
298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 3.5 4.6 5.6 6.3 7.1 7.7 8.3 8.9 9.5 
10.1 10.6 11 .0 11.5 12.0 12.4 12.8 13.1 13.5 13.7 
14.1 14.3 14.6 14.9 15.1 15.4 15.7 16.1 16.4 16.8 
17.1 17.5 17.9 18.3 18.8 19.2 19.7 20.2 20.7 21.2 
21.8 22.4 23.1 23.9 24.6 25.5 26.8 28.8 30.9 34.5 
46.1 

Interpolated Q1 (cfs) NMIN= 5 m1n 

0.0 204.2 840.9 1999.2 31 17.6 3775.8 4044.0 41 70. 1 4206.8 4243.6 
Q2 (Cfs) Lagged 5 m1n 

0.0 0.0 204.2 840.9 1999.2 3117.6 3775.8 4044.0 41 70. 1 4206.8 

Unit H ydrograph UI = Q1 - Q2 

0 204 637 1158 111 8 658 268 126 37 37 



- - - -- - - - - - -- - - - - - - -
Sub-Basin .A. L s Lea K, c m Lag Lag Dr Quit 

( -) (ml ) (rni) (ft / rni) (nil) ( -) (-) (-) (hr) (min) (hr) (cfs) 

RC 0.6820 1.21 14.0 0.62 0.025 0.607 0.38 0.330 19.8 0.0833 5281.4 

(Land use) (USACE) (US1\CE) 

Percent Ultimate Discharge(%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28'% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74'% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate D ischarge (cfs) = Percent Ultimate D ischarge Times Q .. lt 

0.0 105.6 211.3 316.9 422.5 528.1 633.8 739.4 845.0 950.6 

1056.3 1161.9 1267.5 1373.2 1478.8 1584.4 1690.0 1795.7 1901.3 2006.9 

2112.6 2218.2 2323.8 2429.4 2535.1 2640.7 2746.3 2851.9 2957.6 3063.2 

3168.8 3274.5 3380.1 3485.7 3591.3 3697.0 3802.6 3908.2 4013.8 4119.5 

4225.1 4330.7 4436.4 4542.0 4647.6 4753.2 4858.9 4964.5 5070.1 51 75.8 

5281.4 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111 .0 11 3.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) =Time Percent Lag x Lag 

0.0 4.5 5.9 7.1 8.1 9.0 9.9 10.7 11.5 12.2 

12.9 13.6 14.2 14.8 15.3 15.9 16.4 16.8 17.3 17.6 

18.0 18.4 18.7 19.1 19.4 19.8 20.2 20.6 21.0 21.5 

22.0 22.5 23.0 ?~ " _ _) _:J 24.1 24.6 25 .2 25.9 26.5 27.2 

28.0 28.8 29.7 30.6 31.6 32.8 34.3 36.9 39.7 44.2 

59.1 

Interpolated Q1 (cfs) NMIN = 5 m in 

0.0 140.0 647.9 1417.8 2698.8 3763.0 4475.7 4885.9 5077.5 5181.2 

5216.8 5252.4 

Q2 (Cfs) Lagged 5 m in 

0.0 0.0 140.0 647.9 141 7.8 2698.8 3763.0 4475.7 4885.9 5077. 5 

5181.2 5216.8 

Unit H ydrograph UI = Q 1 - Q 2 

0 140 508 770 1281 1064 713 410 192 104 

36 36 



Sub-Basin "-\ L s Lea I(,, c m Lag Lag Dt Quit 

(-) (mi:) (mi) (fr / mi) (nil) (-) ( -) (-) (hr) (min) (hr) (cfs) 

RD 0.3660 0.95 10.5 0.47 0.020 0.480 0.38 0.226 13.6 0.0833 2834.3 

(Land use) (US"-\CE) (US"-\CE) 

Percent Ultimate D ischarge (%) (T able 5.5) 

0% 2% 4% 6°·o 8% 10% 12% 14% 16% 18% 

:20% 22% :24% 26% 28% 30% 32% 34% 36% 38% 

40% 4:2% 44% 46°/o 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86°1
0 88% 90% 92% 94% 96% 98% 

100% 

Accu m ulated Ultimate D ischarge (cfs) = Percent Ultimate D ischarge Times Q .. It 

0.0 56.7 113.4 170.1 226.7 283 .4 340.1 396.8 453.5 510.2 

566.9 623.5 680.2 736.9 793.6 850.3 907.0 963 .7 1020.3 1077.0 

1133.7 1190.4 1247.1 1303.8 1360.5 1417.1 1473.8 1530.5 1587.2 1643.9 

1700.6 1757.3 1813.9 1870.6 1927.3 1984.0 2040.7 2097.4 2154.1 2210.7 

2267.4 23:24.1 2380.8 2437.5 2494.2 2550.9 2607.5 2664.2 2720.9 2777.6 

2834.3 

Phoenix Valley S-Graph Percent Lag (T able 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54. 1 58.0 61 .7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165 .6 173.6 186.6 200.6 223 .6 

298.6 

Accum ulated T im e (min) = Time Percent Lag x Lag 

0.0 3. 1 4.1 4.9 5.6 6.2 6.8 73 7.9 8.4 

8.8 9.3 9.7 10.1 10.5 10.9 11.2 11.5 11.8 12.1 

12.4 1:2.6 12.8 13.1 13.3 13.6 13.8 14.1 14.4 14.7 

15.1 15.4 15.7 16.1 16.5 16.9 17.3 17.7 18.2 18.7 

19.2 19.7 20.3 21.0 21.6 22.5 23.5 25.3 27.2 30.3 

-W.5 

Interpolated Q1 ( cfs) NMIN = 5 min 

0.0 179.9 720.7 1691.4 2349.6 2654.4 2771.7 2803 .7 2831.5 

Q2 (Cfs) Lagged 5 m in 

0.0 0.0 179.9 720.7 1691.4 2349.6 2654.4 2771.7 2803.7 

Unit H ydrograph UI = Q1 - Q2 

0 180 541 971 658 305 11 7 32 28 



- - - - -- - - - - -- - - - - - - -
Sub-Basin "-\ L s Lea I<,, c m Lag Lag Dt Q .. Ir 

( -) (mi
2
) (mi) (ft / mi) (mi) ( -) (-) ( -) (hr) (min) (hr) (cfs) 

RE 0.3740 0.95 6.3 0.47 0.020 0.480 0.38 0.249 14.9 0.0833 2896.2 

(Land use) (USACE) (US"-\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Q .. lt 

0.0 57.9 115.8 173.8 231.7 289.6 347.5 405.5 463.4 521.3 

579.2 637.2 695.1 753.0 810.9 868.9 926.8 984.7 1042.6 1100.6 

1158.5 1216.4 1274.3 1332.3 1390.2 1448.1 1506.0 1564.0 1621.9 1679.8 

1737.7 1795.7 1853.6 1911 .5 1969.4 2027.4 2085.3 2143.2 2201.1 2259.1 

231 7.0 2374.9 2432.8 2490.8 2548.7 2606.6 2664.5 2722.5 2780.4 2838.3 

2896.2 

Phoenix Valley S-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) =Time Percent Lag x Lag 

0.0 3.4 4.5 5.4 6.1 6.8 7.5 8.1 8.7 9.2 

9.7 10.2 10.7 11 .1 11.6 12.0 12.4 12.7 13.0 13.3 

13.6 13.9 14.1 14.4 14.7 14.9 15.2 15.6 15.9 16.2 

16.6 17.0 17.3 17.8 18.2 18.6 19.1 19.5 20.0 20.6 

21.1 21 .7 22.4 23.1 23.8 24.7 25.9 27.9 30.0 33.4 

44.6 

Interpolated Q1 ( cfs) NMIN= 5 m in 

0.0 149.2 609.4 1459.1 2196.7 2618.9 2780.8 2846.5 2872.4 

Q2 (Cfs) Lagged 5 m in 

0.0 0.0 149.2 609.4 1459.1 2196.7 2618.9 2780.8 2846.5 

Unit H ydrograph UI = Q1 - Q2 

0 149 460 850 738 422 162 66 26 



Flood Contro l Dis tric t of Maricopa Co unty 

Van Buren Stree l 99th Avenue to Agua Fria Rive r Design Co ncep t Reporr 

Contract FCD 2010C004 

Future Retention Required 

Drainage Des ig n Man ual fo r Maricopa Co unty, Hydrology, Chapter 3 

Sub-Basin JD LanJ L"soTyp< 

(-) (-) 

IL~ 

BL"ISNESS l'AKK 

MJXED l "SE 

1NDLSTRJAL 

lNDL.:STlUAL (Distribution Cemer) 

llli 

BUSNESS PARK 

CITY CENTER WEST 

HICH DEN~ ITY IU::SIDENTIAL 

RC 

BUSNESS PARK CC EAST 

BL"ISNESS PARK 

MIXED L"SE 

CO~ll\fERC I AL 

CITY CENTER 

LOW D ENSITY RESIDENTIAL 

MEDUM DENSITY KESIDENTlAL 

HIGH D I::NS IT Y RESIDENTIAL 

~ lEDL"I~lDENS!TY KES[l)ENTIAL AC 

HIG H DI::NSITY KESJ])ENTIAL AC 

CITY CENTEK E.A.ST 

KD 

Bl'ISNESS PARK 

RE 

BUSNESS PARK 

Reguir<d Retention V = C(1'/ 12)A (ac-ft) (Ec1uariun 3.3) 

\Vhere, C = ltarional Runo ff Coefficient 

LanJ lse CoJe 

(-) 

C2 

1\JF K c C1 

11 / 12 

11 / 12 

C2 
p 

MFR 

p 

C2 

1\JFR c C1 

C! 
[' 

LO R 

I\ [DR 

MFR 

MDR 

MFK 

1' 

C2 

C2 

:\rea 

(ac) 

142.72 

24.06 

28.68 

51). 64 

3Y.34 

351.)6 

112.52 

183.14 

55.70 

436.48 

2 1.09 

119.17 

22.44 

20.96 

22.08 

21.~5 

30.UO 

52.87 

29.34 

20.118 

76.50 

234.24 

234.24 

239.36 

239.36 

l' = !IJO-Year 2-Hour Rainfall Depth (in), NOAA Atlas 14 Rainfall ~lap 

A = Drainage .Area 

Flood Control District of Maricopa County 

Rational 
Runo ff ( 

(-) 

0.95 

0.82 

0.95 

0.95 

0.95 

1).95 

0.88 

0.95 

0.95 

0.82 

0. 75 

0.95 

U. 57 

0.7 1 

0.88 

0.7 1 

0.88 

0.95 

0.95 

0.95 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 

Contract FCD 2010C004 

Rational tOO-Year 2-Hour Storm, Basin RE 

NOAA Atlas 14 Rainfall 

Jllll-Yr 2-Hr .Retention 
Rainfall Depth RequireJ 

(in) (ac- ft) 

24.72 

:!.25 4.29 

2.25 4.41 

:!.25 9.02 

2.25 7.01 

6 1.85 

2.25 20.04 

2.25 32.62 

:!.25 9.19 

71.22 

2.25 3.76 

~.25 21.23 

2.25 3.45 

2.25 2.95 

2.:?5 3.93 

2.25 2.35 

~.25 3.99 

2.25 872 

~ . 25 3.9 1 

2.25 3.31 

2.:?5 13.63 

41.72 

2.25 41 .72 

42.64 

2.25 42.64 

_-\fter Retention "-\rea (ac) 
HEC-1 100-y 6-h Q 

(cfs) 

:20% of HEC-1 100-

y 6-h Q 
20% of 

Ra tional Q 

(cfs) 

RE 

Starting N orth RE 

South RE 

(a c) 
23936 

160.00 

79.36 

571 

382 

189 

(cfs) 

114 

76 

38 

77 

hrst Fiush ~ loJel 

Volwne Retentio n 

(ac-ft) (ac-ft) 

17.68 

0.95 3.43 

0.98 3.53 

2 1)1) 7.22 

1.56 3.50 

30.64 

4.45 16.03 

7.25 7.25 

2.04 7.35 

46.94 

083 0.83 

4. 72 16.98 

0.77 2.76 

0.66 2.36 

0.87 3.15 

U. 52 188 
0.89 3.20 

1.94 6.98 

0.87 3. 12 

0.74 2.65 

3.03 3.03 

33.3~ 

9.27 33.38 

34.11 

~.47 34.11 

Q atRETRE 

(cfs) 

115 

77 > 76 So Use Ratio nal Q 

Con11nents 

(-) 

80~ 'o o f Retenrio n Rel[ 

80°'o of Retention RelJ 

80°'o of R.erenrion Rt:ll 

50°'o o f Retention RttJ 

80°'o of Retention Kel[ 

First Fl ush Reten tio n 

80°'o o f .Retentio n H..ell 

hrst Hush Retention 

80°'o of Retentio n Ret\ 

80~ 'o of Reten tio n Re4 

80°'o of Re tention Req 

80°'o of Rett:nrio n Reli 

80°'u o f Retentio n Rtq 

80°·v of Rcrc::nrio n Re4 

80°'o of Rerentio n Rcq 
80°'u of Retention R~ll 

80°'o of Rerention Rt:L[ 

Fie.;r Hush Rt:tention 

80°'o of Ret~.::ntion Rc:4 

80°'o of Retentio n RelJ 
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Flood Control District of Maricopa County 

Van Buren Stree t 99th Avenue to Agua Fria River D esign Concept Report 
Contract FCD 2010C004 

Soil D ata 

Drainage D esign Manu al for Maricopa County, Hydrology, Chapter 4 (Table 4.1) 

Sub-Basin ID Soil Survey J\ Iap Unit _\rea "\ rea Pet XKS_-\T Rock O utcrop Effective 

(-) (-) (-) (mi 
2
) (%) (in/ hr) (%) (%) 

R.-\ 0.223 100.0 0.25 0.0 0.0 

Central CoLUlty GG.-\ 0.1 37 61.4 0.25 0.0 0.0 

Central County "~-\ 0.047 21 .1 0.26 0.0 0.0 

Cen tral County GE 0.039 17.5 0.26 0.0 0.0 

RB 0.549 100.0 0.18 0.0 0.0 

Central County GT 0.084 15.3 0.04 0.0 0.0 

Central County LC-\ 0.020 3.6 0.25 0.0 0.0 

Central County GG.-1. 0.188 34.2 0.25 0.0 0.0 

Cen tral County _-\B_-\ 0.041 7.5 0.38 0.0 0.0 

Cen tral County LCB 0.006 1.1 0.25 0.0 0.0 

Central County _-\BB 0.017 3.1 0.39 0.0 0.0 

Central CoLUl ty GE 0.1 15 20.9 0.26 0.0 0.0 

Central County !\IR 0.029 5.3 0.05 0.0 0.0 

Central Cowlt)' BS 0.006 1.1 0.39 0.0 0.0 

Central Count)' ES 0.018 3.3 0.25 0.0 0.0 

Central Count)• 1\IP 0.019 3.5 0.25 0.0 0.0 

Cent ral Count)' RB.-\ 0.006 1.1 0.26 0.0 0.0 

Central Count)' TW 0.000 0.0 0.05 0.0 0.0 

RC 0682 100.0 0.1 4 0.0 0.0 

Central County LE 0.191 28.0 0.04 0.0 0.0 

Central County LCA 0.45 1 66. 1 0.25 0.0 0.0 

Central County !\IR 0.035 5.1 0.05 0.0 0.0 

Central Count)' T\X! 0.005 0.7 0.05 0.0 0.0 

RD 0.366 100.0 0.17 0.0 0.0 

Central County LE 0.061 16.7 0.04 0.0 0.0 

Central Count)' T\X! 0.022 6.0 0.05 0.0 0.0 

Central Count)' LCA 0.283 77.3 0.25 0.0 0.0 

RE 0.374 100.0 0.09 0.0 0.0 
Central County LE 0.190 50.8 0.04 0.0 0.0 
Central County l\.IP 0.022 5.9 0.25 0.0 0.0 
Central County LCA 0.147 39.3 0.25 0.0 0.0 

Central Count)' IT 0.015 4.0 0.04 0.0 0.0 



- - - - - - - - - -
Flood Control Dis trict of Maricopa County 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 

Contract FCD 2010C004 

Future Land Use Data 

Drainage Design Manual for Maricopa County, H ydrology, Chapter 4 (Table 4.2) 

Sub-Basin 
lD 

(-) 
RA 

RB 

RC 

RD 

RE 

Land Use Type 

BUISNC:SS PARK 

MLXED USC: 

!NDUSTRLAL 

BU ISt ESS PARK 

CITY CE TER WEST 

(-) 

H IGH DE SITY RESlDE TiAL 

BUlSNESS PAlU< CC EAST 

BUISt ESS PARK 

MIXED USE 

COi\tJ\IEH.CLAL 

C ITY CENTC:R 

LOW DENSITY RESIDENTIAL 

MEDUI1Vl DENSITY RESIDENTIAL 

HIGH DENSITY R ESIDENTiAL 

l\lEDUHvi DENSITY RESIDENTIAL r\ C 

1-llGH DENS ITY RES!DENTLAL AC 

C!TY CC:NTER C:AST 

BUlSNESS PARK 

BUISNC:SS PAIU<. 

Flood Control District o f Maricopa County 

Land Use 

Code 

(-) 

C2 
MFR + Cl 

l1 / I2 

C2 
p 

1\tFR 

p 

C2 
MFR + Cl 

C1 

l' 

LOR 

MDR 

MFR 

MDR 

M.FH. 
p 

C2 

C2 

Van Buren Street 99th Avenue to Agua Fria River Design Concep t Report 

Contrac t FCD 2010C004 

Future Rainfall Losses 

.·\.rea 

(a c) 
142.72 

:24.06 

28.68 

89.98 

351.36 

112.52 

183.14 

55.70 

436.48 

:21.09 

119.17 

22.44 

20.96 

22.08 

:21.95 

30.00 

52.87 

29.34 

20.08 

76.50 

:234.:24 

234.24 

239.36 

239.36 

-

Area Pet 

(%) 
100.0 

16.9 

:20.1 

63.0 

100.0 

32.0 

52.1 

15.9 

100.0 

4.8 

:27.3 

5.1 

4.8 

5.1 

5.0 

6.9 

12.1 

6.7 

4.6 

17.5 

100.0 

100.0 

100.0 

100.0 

Drainage Design Manual for Maricopa County, Hydrology, Chap ter 4 (Tables 4.1 and 4.2) 

Sub-Basin ill 

(-) 

R.A 

R..B 
RC 

lill 
R..E 

Area 

(a c) 

142.72 

351.36 

436.48 

234.24 

239.36 

1. Same as Durago .-\DMP, Checked 

.-\rea 

0.223 

0.549 

0.682 

0.366 

0.374 

XJ(SA T Before Sub-Basin Vege 
:\djustment Cover 

(in/ hr) (~ o) 

0.25 24.3 

0. 18 9.2 

0.14 17.5 

0.17 15.0 

0.09 15.0 

(in) 

0.15 

0.10 

0 .1 5 

0.10 

0.10 

-

DTilETA. 
Condition 

(-) 

Normal 

ormal 

Normal 

Normal 

Normal 

ormal 

Nonnal 

Normal 

ormal 

Normal 

Normal 

Normal 

onnal 

Normal 

ormal 

Normal 

Normal 

1 ormal 

Normal 

-

!A 

(in) 

0.15 

0.10 

0.18 

0.15 

0.10 

0.10 

0.05 

0.25 

0.15 

0.05 

0.10 

0.18 

0.10 

0.05 

0.30 

0.25 

0.25 

0.25 

0.:25 

0.05 

0.10 

0.10 

0.1 0 

0.10 

DTHETA 1 

(-) 

0.25 

0.28 

0.23 

0.25 

0.15 

-

RTl!\iP 

(%) 
60.7 

80.0 

6:2.5 

55.0 

82.3 

80.0 

95.0 

45.0 

67.3 

95.0 

80.0 

6:2.5 

80.0 

95.0 

15.0 

30.0 

45.0 

30.0 

45.0 

95.0 

80.0 

80.0 

80.0 

80.0 

PSlF I 

(in) 

4.8 

5.4 

6.2 

5.7 

7.3 

- - - -

Perv :\.rea Sub-Basin 
\'ege Cover Vege Cover 

(%) (%) 

75.0 

6:2.5 

60.0 

75.0 

0.0 

50.0 

0.0 

75.0 

62.5 

75.0 

0.0 

50.0 

50.0 

50.0 

50.0 

50.0 

0.0 

75.0 

75.0 

24.3 

15.0 

:23.4 

27.0 

9.2 

15.0 

0.0 

:27.5 

17.5 

0.0 

15.0 

23.4 

15.0 

0.0 

42.5 

35.0 

27 .5 

35.0 

27.5 

0.0 

15.0 

15.0 

15.0 

15.0 

XK.SAT After 

Adjustment 

(in/ hr) 

0.29 

0. 18 

0. 15 

0.18 

0.10 

K n 

(P5-28) 

(-) 

0.029 

0.020 

0.035 

0.030 

0.022 

0.020 

0.01 5 

0.050 

0.025 

0.015 

0.020 

0.035 

0.020 

0.015 

0.050 

0.040 

0.030 

0.040 

0.030 

0.015 

0.020 

0.020 

0.020 

o.o::w 

RTlJ'vlP 

(%) 

60.7 

82.3 

67.3 

80.0 

80.0 

-



Flood Control District of Maricopa County 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 

Contract FCD 2010C004 

Future S-Graph Data 

Sub-Basin 
_\rea I I S-Graph I Lag 

lD Length Slope L ea 

( -) (rni ") (mi.) (ft / rni) (-) (mi.) (min) 

R.\ 0.223 0.76 9.2 \ Talley 0.37 17.1 

RB 0.549 1.14 19.3 \ Talley 0.57 15.4 

RC 0.682 1.21 14.0 \ Talley 0.62 19.8 

RD 0.366 0.95 10.5 \ Talley 0.47 13.6 

RE 0.374 0.95 6.3 Valley 0.47 14.9 

1. Same as Durago _\Dl\IP, Checked 

Unit H ydrographs - S-Graphs 

Drainage Design M anual for Maricopa County, H ydrology, Chapter 5 

Lag Time: Lag= C(LLca/ Sp)m (Equation 5.11) 

Ultimate Discharge: Oulr = 645.33A/ Dt (Equation 5.10) 

A _\rea, in square miles 

S Watershed slope, in feet / mile 

L Length of the watercourse to the hydraulically most distant point, in miles 

Kn 

(-) 

0.029 

0.022 

0.025 

0.020 

0.020 

Lea Length measured from the concentration point along L to a point on L that is perpendicular to the watershed centroid, in miles 

K,, Estimated mean :Manning's n for all the channels within an area 

C 24Kn (US_\CE), 261(, (USBR) 

m 0.38 (U SACE), 0 33 (USBR) 

p 0.5 

Lag Basin lag, in hours 

Dt Duration of the 1 inch of rainfall excess, in hours 

Oulr Ultimate discharge, in cfs 



- - - - - - - - - - - - - - - - - - -
Sub-Basin "-\ L s Lea K,, c m Lag Lag Dt Q ulr 

(-) (m/) (mi) (ft / mi) (nil) (-) (-) (-) Ou ) (min) (hr) (cfs) 

RA 0.2230 0.76 9.2 0.37 0.029 0.704 0.38 0.285 17.1 0.0833 1726.9 

(Land use) (USACE) (US"-\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Qulr 

0.0 34.5 69.1 103.6 138.2 172.7 207.2 241.8 276.3 31 0.8 

345.4 379.9 414.5 449.0 483.5 518.1 552.6 587.1 621.7 656.2 

690.8 725.3 759.8 794.4 828.9 863 .5 898.0 932.5 967.1 1001.6 

1036.1 1070.7 1105.2 1139.8 1174.3 1208.8 1243.4 1277.9 1312.4 1347.0 

1381.5 1416.1 1450.6 1485.1 151 9.7 1554.2 1588.8 1623.3 1657.8 1692.4 

1726.9 

Phoenix Valley S-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 3.9 5.1 6.2 7.0 7.8 8.6 9.3 9.9 10.6 

11.1 11 .7 12.2 12.8 13.3 13.7 14.1 14.5 14.9 15.2 

15.6 15.9 16.2 16.5 16.8 17.1 17.4 17.8 18.2 18.6 

19.0 19.4 19.9 20.3 20.8 21.3 21.8 22.4 22.9 23.5 

24.2 24.9 25.6 26.4 27.3 28.3 29.7 31.9 34.3 38.2 

51 .1 

Interpolated Q1 ( cfs) NMIN= 5 mln 

0.0 65.3 280.8 631 .6 1116.1 1421 .5 1593.6 1663.9 1697.1 1710.6 

1724.0 

Q2 (Cfs) Lagged 5 min 

0.0 0.0 65.3 280.8 631.6 11 16.1 1421.5 1593.6 1663.9 1697.1 

1710.6 

Unit H ydrograph UI = Q1 - Q2 

0 65 215 351 485 305 172 70 33 13 

13 



Sub-Basin :\ L s Lea I<,, c m Lag Lag Dt Qulr 

(-) (mi~) (mi) (ft / mi) (mi) (-) (-) (-) (hr) (min) (hr) (cfs) 

RB 0.5490 1.14 19.3 0.57 0.022 0.532 0.38 0.257 15.4 0.0833 4251.4 

(Land use) (US"-\CE) (US"-\CE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6°/o 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46~6 48% 50~10 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate D ischarge (cfs) = Percent Ultimate D ischarge Times Q 1111 

0.0 85 .0 170. 1 255.1 340.1 425.1 510.2 595.2 680.2 765.3 

850.3 935.3 1020.3 1105.4 1l90.4 1275.4 1360.5 1445.5 1530.5 1615.5 

1700.6 1785.6 1870.6 1955.7 2040.7 2125.7 2210.7 2295.8 2380.8 2465.8 

2550.9 2635.9 2720.9 2805.9 2891.0 2976.0 3061.0 31 46.1 3231.1 3316.1 

3401.1 3486.2 3571.2 3656.2 3741.3 3826.3 3911 .3 3996.3 4081.4 4166.4 
4251.4 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54.1 58.0 61.7 
65.2 68.5 71.6 74.6 77. 5 80.2 82.7 85.0 87.2 89.0 

91. 1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111 .0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141 .5 145.5 149.9 154.6 159.6 165 .6 17.3 .6 186.6 200.6 223 .6 

298.6 

Accumulated Time (min) =Time Percent Lag x Lag 

0.0 3.5 4.6 5.6 6 . .3 7.1 7.7 8.3 8.9 9.5 

10.1 10.6 11.0 11.5 12.0 12.4 12.8 13.1 13.5 13.7 
14.1 14.3 14.6 14.9 15.1 15.4 15.7 16.1 16.4 16.8 

17.1 17.5 17.9 18.3 18.8 19.2 19.7 20.2 20.7 21.2 
21.8 22.4 23.1 23.9 24.6 25.5 26.8 28.8 30.9 34.5 
46.1 

Interpolated Q 1 (cfs) NMIN= 5 mtn 

0.0 204.2 840.9 1999.2 31 17.6 3775 .8 4044.0 4170.1 4206.8 4243.6 

Q2 (Cfs) Lagged 5 min 

0.0 0.0 204.2 840.9 1999.2 311 7.6 3775 8 4044.0 41 70.1 4206.8 

Unit Hydrograp h UI = Q 1 - Q 2 

0 204 637 1158 1118 658 268 126 37 37 



- - - - - - - - - - -- - - - - - - -
Sub-Basin .-\ L s Lea K, c m Lag Lag Dr Q .. ,, 

(-) (mi2) (mi) (ft / mi) (mi) (-) (-) (-) (hr) (min) (hr) (cfs) 

RC 0.6820 1.21 14.0 0.62 0.025 0.607 0.38 0.330 19.8 0.0833 5281.4 

(Land use) (USACE) (USACE) 

Percent Ultimate Discharge (%) (Table 5.5) 
0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88~'0 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Q .. 1, 

0.0 105.6 211.3 316.9 422.5 528.1 633 .8 739.4 845.0 950.6 

1056.3 1161.9 1267. 5 1373.2 1478.8 1584.4 1690.0 1795.7 1901.3 2006.9 

2112.6 2218.2 2323.8 2429.4 2535.1 2640.7 2746.3 2851.9 2957.6 3063.2 

3168.8 3274.5 3380.1 3485.7 3591.3 3697.0 3802.6 3908.2 4013.8 4119.5 

4225.1 4330.7 4436.4 4542.0 4647.6 4753.2 4858.9 4964.5 5070.1 51 75.8 

5281.4 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 
0.0 23.0 30.0 36.0 41.0 45 .7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 11 6.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149 .9 154.6 159 .6 165.6 173 .6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 4.5 5.9 7.1 8. 1 9.0 9.9 10.7 11.5 12.2 

12.9 13.6 14.2 14.8 15.3 15.9 16.4 16.8 17.3 17.6 

18.0 18.4 18.7 19.1 19.4 19.8 20.2 20.6 21.0 21.5 

22.0 22.5 23.0 23.5 24.1 24.6 25.2 25.9 26.5 27.2 

28.0 28.8 29.7 30.6 31.6 32.8 34.3 36.9 39.7 44.2 

59.1 

Interpolated Q1 ( cfs) NMIN= 5 mtn 

0.0 140.0 647.9 141 7.8 2698.8 3763.0 4475.7 4885.9 5077.5 5181.2 

521 6.8 5252.4 

Q2 (Cfs) Lagged 5 min 

0.0 0.0 140.0 647.9 141 7.8 2698.8 3763 .0 4475.7 4885.9 5077.5 

5181.2 5216.8 

Unit Hydrograph UI = Q1 - Q2 

0 140 508 770 1281 1064 713 41 0 192 104 

36 36 



Sub-Basin _-\ L s Lea K,, c m Lag Lag Dt Qulr 

(-) (ml) (mi) (ft / mi) (nil) (-) (-) (-) (hr) (min) (hr) (cfs) 

RD 0.3660 0.95 10.5 0.47 0.020 0. 480 0.38 0.226 13.6 0.0833 2834.3 

(Land use) (US~-\CE) (US"-\CE) 

Percent Ultimate Discharge (%) (T able 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% l8% 

20% 22% 24% 26°10 28°/o 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48°/a 50°/o 52% 54°/o 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74°/o 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) =Percent Ultimate D ischarge T imes Quit 

0.0 56.7 113.4 170.1 226.7 283.4 340.1 396.8 453.5 51 0.2 

566.9 623.5 680.2 736.9 793.6 850.3 907 .0 963.7 1020.3 1077.0 

1133.7 1190.4 1247.1 1303.8 1360.5 141 7.1 1473.8 1530.5 1587.2 1643.9 

1700.6 1757.3 1813 9 1870.6 1927.3 1984.0 2040.7 2097.4 2154.1 2210.7 

2267.4 2324.1 2380.8 2437.5 2494.2 2550.9 2607.5 2664.2 2720.9 2777 .6 

2834.3 

Phoenix Valley S-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41 .0 45 .7 50.0 54.1 58.0 617 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111.0 113.5 116.1 11 8.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 3.1 4.1 4.9 5.6 6.2 6.8 7.3 7.9 8.4 

8.8 9.3 9.7 10.1 10.5 10.9 11.2 11 .5 11.8 12.1 

12.4 12.6 12.8 13.1 13.3 13.6 13.8 14.1 14.4 14.7 

15.1 15.4 15.7 16.1 16.5 16.9 17.3 17.7 18.2 18.7 

19.2 19.7 20.3 21 .0 21.6 22.5 23.5 25.3 27.2 30.3 

-+0.5 

Interpolated Q1 (cfs) NMIN = 5 min 

0.0 179.9 720.7 1691.4 2349.6 2654.4 27717 2803 .7 2831.5 

Q2 (Cfs) Lagged 5 min 

0.0 0.0 179.9 720.7 1691.4 2349.6 2654.4 2771.7 2803.7 

Unit H ydrog raph UI = Q1 - Q2 

0 180 541 971 658 305 11 7 32 28 



- - - - - - - - - - -- - - - - - - -
Sub-Basin "-\ L s Lea K,, c m Lag Lag Dr Quit 

(-) (rni2) (rni) (ft / rni) (rni) (-) (-) (-) (hr) (min) (hr) (cfs) 

RE 0.3740 0.95 6.3 0.47 0.020 0.480 0.38 0.249 14.9 0.0833 2896.2 

(Land use) (US"-\CE) (US.ACE) 

Percent Ultimate Discharge (%) (Table 5.5) 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 

20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 

40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 

60% 62% 64% 66% 68% 70% 72% 74% 76% 78% 

80% 82% 84% 86% 88% 90% 92% 94% 96% 98% 

100% 

Accumulated Ultimate Discharge (cfs) = Percent Ultimate Discharge Times Q.,1, 

0.0 57.9 115.8 173.8 231.7 289.6 347.5 405.5 463.4 521.3 

579.2 637.2 695.1 753.0 810.9 868.9 926.8 984.7 1042.6 11 00.6 

1158.5 1216.4 1274.3 1332.3 1390.2 1448.1 1506.0 1564.0 1621 .9 1679.8 

1737.7 1795.7 1853.6 1911 .5 1969.4 2027.4 2085 .3 2143 .2 2201.1 2259.1 

231 7.0 2374.9 2432.8 2490.8 2548.7 2606.6 2664.5 2722.5 2780.4 2838.3 

2896.2 

Phoenix ValleyS-Graph Percent Lag (Table 5.5) 

0.0 23.0 30.0 36.0 41.0 45.7 50.0 54.1 58.0 61.7 

65.2 68.5 71.6 74.6 77.5 80.2 82.7 85.0 87.2 89.0 

91.1 92.9 94.6 96.3 98.1 100.0 102.0 104.1 106.3 108.6 

111 .0 113.5 116.1 118.8 121.6 124.5 127.5 130.7 134.1 137.7 

141.5 145.5 149.9 154.6 159.6 165.6 173.6 186.6 200.6 223.6 

298.6 

Accumulated Time (min) = Time Percent Lag x Lag 

0.0 3.4 4.5 5.4 6.1 6.8 7.5 8.1 8.7 9.2 

9.7 10.2 10.7 11.1 11.6 12.0 12.4 12.7 13.0 13.3 

13.6 13.9 14.1 14.4 14.7 14.9 15.2 15.6 15.9 16.2 

16.6 17.0 17.3 17.8 18.2 18.6 19.1 19.5 20.0 20.6 

21.1 21.7 22.4 23.1 23.8 24.7 25.9 27.9 30.0 33.4 

44.6 

Interpolated Q1 ( cfs) NMIN= 5 m in 

0.0 149.2 609.4 1459.1 21 96.7 2615.9 2750.5 2546.5 2572.4 

Q2 (Cfs) Lagged 5 m in 

0.0 0.0 149.2 609.4 1459.1 2196.7 2618.9 2780.8 2846.5 

Unit H ydrograph UI = Q1 - Q2 

0 149 460 850 738 422 162 66 26 



Flood Control Dis tric t of Maricop a County 

Va n Buren Street 99th Ave nue to Agua Fria River D esig n Concept Report 

Contract FCD 20lOC004 

Future Re tentio n Requi red 

Drainage D es ig n M anu a l for Marico pa County, H ydrology, Chapte r 3 

Sub-Basin ID Land LS< Type 

(-) (-) 

ILA 

BLISNESS PARK (Distribution Center) 

MI:\.ED L'SE 

MIXED LSE (Cold\\'atcr Depot Ill ) 

MI:\.ED l 'SE (Sehoul) 

INDL.STRIAL 

INDLSTRIAL (Distribution Center) 

KB 

BLISNESS I' ARK 

CITY CE?--JTER WEST 

HIGH DENSITY RESIDENTIAL 

l\lEDIL.l\1 DENSITY RES ID ENTI AL (Desert Springs) 

RC 

BUSNESS I'ARKCC EAST 

BLISNESS PARK 

M I:\.ED CSE 

COl\fMERClAL 

CITY CI:::NTER 

LOW D ENSITY KESIDENTIAL 

MEDLIM DENSITY R.ESIDI:.NT IAL 

Hll;H DENSITY RESIDENTIAL 

~U::D LIM DENS ITY RESIDENTIAL AC 

Hll;H D ENSITY RESIDENTIAL AC 

C ITY CENTER EA5T 

I ill 

BUSNESS I' ARK 

KE 

BUSNE5S PARK 

Rc~uired Retention V = C(P/ 12)A (ac- ft) (Equation 3.3) 

Where, C =Rational Runoff Coefficient 

Land L' se Code 

(-) 

c 
1\.lFR r Cl 

l\lFR r Cl 

MrK r C1 

11 / 12 

11 / 12 

C2 
p 

l\lf'R 

MDK 

p 

c 
~IFK r Cl 

C l 

I' 

LlJR 

l\llJR 

MFK 

MlJK 

MFR 
p 

C2 

C2 

I'= lOU-Year 2-Ho ur RainfolllJepth (in), NOAA Atlas 14 R.1infoll ~lap 

A = Dninage Area 

Flood Control District of Maricopa County 

Area 

(ac) 

14~.72 

24.flG 

3.38 

14.80 

10.50 

50.G4 

39.34 

319.9G 

IE52 

183.1 4 

24.30 

3 1.40 

43G.48 

21.1)9 

119.17 

22.44 

20.9G 

22.08 

21.95 

30.00 

52.87 

29.34 

2U.U8 

7G.50 

234.24 

234.24 

239.3G 

239.3G 

Van Buren Street 99th Avenue to Agua Fria River Design Concept Report 
Contracr FCD 2010C004 

Rational tOO-Year 2-Hour Storm, Basin RE 

NOAA Atlas 14 Rainfall 

Rational 

Runo ffC 

(-) 

L1.95 

0. 8~ 

0.90 

0.8~ 

0.95 

0.95 

0.95 

0.95 

0.88 

0.71 

0.95 

0.95 

(1.82 

0.75 

0.95 

0.57 

0.7 1 

0.88 

0.71 

088 

1!.95 

0.95 

0.95 

_\fter Retention .\rea (ac) 
HEC-1 100-y 6-h Q 

(cfs) 

20% o fHEC-1 100-
y 6-h Q 

RE 

Starting N orth RE 

South RE 

(a c) 

239.36 

160.00 

79.36 

571 

382 

189 

(cfs) 

114 

76 

38 

lliO-Yr 2-Hr 

Roin fall Depth 

(in) 

2.25 

::!.25 

2.25 

2.25 

2.25 

2.25 

:::! .25 

2.25 

2.25 

2.25 

2.25 

2.25 

:::!.25 

2.25 

2.'25 

2.25 

::!.25 

::!.25 

2.'25 

::!.25 

2.25 

~.25 

2.25 

20% of 
Ra tional Q 

(cfs) 

77 

Retenrio n 

RequireJ 

(ac- ft) 

24.94 

4.29 

0.52 

2.50 

I.G I 

9.02 

7.01 

5G.G7 

~0.04 

32.G2 

4.01 

4.18 

71.22 

3.7G 

::!1.:::!3 

3.45 

2.95 

3.93 

2.35 

3.99 

8.72 

3.9\ 

3.31 

13.G3 

41.72 

41.72 

42.64 

4~.G4 

1-irst !-lush 

Volume: 

(ac- ft) 

0.95 

li. l~ 

0.5G 

Li.3G 

2.00 

1.5G 

4.45 

7.25 

0.89 

1).93 

0.83 

4. 72 

1_1.77 

O.GG 

1_1.87 

0.52 

1).89 

1.94 

1).87 

0.74 

3.03 

9.27 

9.47 

Q atRETRE 

(cfs) 

115 

77 > 76 So Use Rational Q 

~ loJel 
Comments 

Rete-ntion 

(ac- ft) (-) 

11.47 

u.oo Remaining l::hsins 

0.4~ 80°'o o f Retention RCI..j 

05G hrst Hush Retention 

1.29 80°'o of Rerenriun H.t:I..J 

7.22 sou·o of Retention RCLj 

1.99 Remaining Basins 

29.29 

IG.U3 8(1' o o f Ketention Re~ 

7.25 hrst Hush Retentio n 

3.2 1 soo ·o of Retentio n ReL! 

2.80 Remaining Basins 

4G.94 

0.83 First Flush Retention 

IG.98 80° o of Retention ReLj 

'2 .76 80°'o o f Retention Re1..\ 

2.3G 80°'o o f Retention Rcq 

3.15 80°'o o f Retention Req 

1.88 80°'o of Retention Re1.:1 

3.~0 80°'o o f Retention RelJ 

G.98 80°'o o f Retention ReL! 

3.12 8t)0 'u o f Retention Re1..J 

2.G5 Sll0 'o o f Rerennon Rey 

3.03 hrst Hush Retention 

33.38 

33.38 sou o of Retention Rei..\ 

34.11 

34.11 80° o of Retention Re1..1 
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Worksheet for VB 1 0-yr Channel 115th to AFR, 5=0.05% 

Project Description 

F nctiOn Method 

Solve For 

Input Data 

Roughness Coeffic1ent 

Channel Slope 

Left S1de Slope 

R1ght S1de Slope 

Bottom W1dth 

DISCharge 

Results 

Normal Depth 

Flow Area 

Wetted Penmeter 

Hydraulic Radius 

Top W1dth 

Crit1cal Depth 

Crit1cal 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 Descn ption 

Profile Headloss 

Downstream Velocity 

Upstream Veloc1ty 

Normal Depth 

Crit1cal Depth 

Channel Slope 

7118/2013 6:31:53 PM 

Mann1ng Formula 

Normal Depth 

Subcritical 

0 040 

0 00050 ftlft 

4 00 ftift(HV) 

8.00 ftift(H V) 

90 00 ft 

600 .00 ft3/s 

3 31 ft 

364 .19 ft' 

130.39 ft 

2.79 ft 

129 77 ft 

1 09 ft 

0.02324 ftlft 

1 65 ftls 

0.04 ft 

3.36 ft 

0.17 

0.00 ft 

0 DO ft 

0 

0.00 ft 

0.00 ft 

lnfin1ty ftis 

Infinity ftls 

3.31 ft 

1.09 ft 

0 00050 ftlft 

Ben tley Systems, Inc. Haestad Methods S-plm.MasterV8i (SELECTseries 1) (08.11.01.03] 

27 Siemons Company Drive Suite 200 W Watertown. CT 06795 USA +1-203-755-1666 Page 1 of 2 

Worksheet for VB 1 0-yr Channel 115th to AFR, 5=0.05% 

GVF Output Data 

Cnt1cal Slope 0.02324 ft/ft 

Bentley Systems, Inc. Haestad Methods S-j::i!lm.Master V8i (SELECT series 1) (08.11.01.03] 

7/18/2013 6:31 :53 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



Worksheet for VB 1 0-yr Channel 115th to AFR, 5=0.21% 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

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 

10/19/2012 11:18:27 AM 

Manning Formula 

Normal Depth 

Subcritical 

0.040 

0.00210 ftlft 

4.00 ftlft (H:V) 

8.00 ftlft (H:V) 

50.00 ft 

600.00 ff/s 

2.96 ft 

200.53 ft2 

86.06 ft 

2.33 ft 

85.52 ft 

1.54 ft 

0.02129 ftlft 

2.99 ftls 

0.14 ft 

3.10 ft 

0.34 

0.00 ft 

000 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

2.96 ft 

1.54 ft 

0.00210 ftlft 

Bentley Systems, Inc. Haestad Methods So llili>ml~lilawMaster V8i (SELECT series 1) [08.11.01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 

Worksheet for VB 1 0-yr Channel 115th to AFR, 5=0.21% 

GVF Output Data 

Critical Slope 0.021 29 ftlft 

Bentley Systems, Inc. Haestad Methods Sol-~lilawMaster V8i (SELECTseries 1) [08.11.01.03) 

10/19/201211:18:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 
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Worksheet for VB 1 0-vr Channel 115th to AFR. S=0.45% 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

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 Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

10/19/201211 :18:07 AM 

Manning Formula 

Normal Depth 

Subcritical 

0.040 

0.00450 fVft 

4.00 fVft (H:V) 

8.00 fVft (H:V) 

30.00 ft 

600.00 ft'/s 

3.00 ft 

143.95 ft2 

66.55 ft 

2.16 ft 

65.99 ft 

2.01 ft 

0.02027 fVft 

4.17 fVs 

0.27 ft 

3.27 ft 

0.50 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity fVs 

Infinity fVs 

3.00 ft 

2.01 ft 

0.00450 fVft 

Bentley Systems, Inc. Haestad Methods Solfili<ml~lila..,.MasterVBi (SELECT series 1} [08.11.01 .03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 2 

Worksheet for VB 1 0-yr Channel 115th to AFR, S=0.45% 

GVF Output Data 

Cr~ical Slope 0.02027 fVft 

Bentley Systems, Inc. Haestad Methods Solfili<ml~nla..,.MasterV8i (SELECTseries 1) [08.11 .01 .03) 
10/19/201211:18:07 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



Worksheet for VB 1 0-yr Pipe 99th to 115th 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Diameter 

Discharge 

Results 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Veloci ty 

Veloci ty Head 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Average End Depth Over Rise 

Normal Depth Over Rise 

Downstream Velocity 

Manning Formula 

Normal Depth 

SubCritical 

0.013 

0.00180 fVft 

5.00 ft 

100.00 ff'/s 

3.73 ft 

15.69 ft2 

10.42 ft 

1.51 ft 

4.36 ft 

2.85 ft 

74.5 % 

0.00385 fVft 

6.37 fVs 

0.63 ft 

4.36 ft 

0.59 

118.86 ff'/s 

110.49 ff'/s 

0.00147 fVft 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

0.00 % 

74.52 % 

Infinity fVs 

Bentley Systems, Inc. Haestad Methods So l-t\efiiBwMaster V8i (SELECTseries 1) [08.11.01.03] 

10/1 9/201 2 11 :18:48 AM 27 Siemons Company Drive Suite 200 W Watertown , CT 06795 USA +1 -203-755-1666 Page 1 of 2 

GVF Output Data 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

10/19/2012 11:18:48 A M 

Worksheet for VB 1 0 -vr Pioe 99th to 115th 

Infinity ft/s 

3.73 ft 

2.85 ft 

0.00180 fVft 

0.00385 fVft 

Bentley Systems, Inc. Haestad Methods Sol-t\eniBwMaster V8 i (SELECT se ries 1) [08 .1 1.01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Pa ge 2 of 2 
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.__ S..F« 

DSV-Wesi - SecaonA -Doplh 

OSV-Easl - 5edon 8 Disd'Qrge 

OSV-E.ast • Sedion 8 , P1.D% llisc:hafgt 

OSV-East - Section C Dllc:harge 

Walerlo«J.Wesl • SediDn 0 Oisc:::harge 

Wa\elf«d-Wesl - Se4on E Oisdlarge 

Waterford-E3GI - Section F Oi8c:h3rge 

Walerfotd-East -Section G DiKharge 

F... ,.., 
~ 
F..-..... 
~ -~ F ....... -, ....... -, ....... ~ 
Formula 
~ 
Formula -Formula 

...._... 
Coeftlaer< 

0.030 

O.DlO 

0.030 

O.DlO 

O.DlO 

0 .030 

0.030 

O.DlO 

......... -(MI) 

O.D0240 

0.0031.4 

0 .01000 

0 .0031-4 

0.01000 

0 .01000 

0 .00410 

O.OCNIO 

an Buren OCR #3.fm81 Report 

w-EJeva-
(0) 

Elev>bonRange 

974.70 97o.a• to gn .90 n. 

971.50 976.20 10 979.60 ft 

971.50 976..20 to 979.60 n. 

171.50 976 57 ., 980.85 ft 

998.16 997.001D999.00ft 

998.10 996:49 10 998,35ft 

998.60 996.38 to 999.20 n. 

999.50 998.83 to 1000.12 1\ 

-... (ft'IS) 

600.00 

263.34 

........ 
132.64 

42.14 

136.42 

5327 

1UO 

FklwNe• 
(II') 

13US 

rn.sa 

67 68 

30.0< 

, ...... 7 

27.60 

19.54 

1179 

Wdled -(111 

$4.41 

44.77 

44.77 

30.33 

32.11 

21.89 

24.53 

<6.06 

---(ft) 

2.<0 

166 

1.86 

1.31 

OAS 

0.99 

0.80 

0.25 

r.,\11/id:h 
(ft) 

-Deplh 
(ft) 

Critical Dep1h 
(II) Cribcat(MI) v(11/s) 

VeiDcity Head 
(ft) 

-Enerll'/ 
(R) 

Froudc ,.,mber Row Type 

53.59 

40.10 

40.10 

2 ... 1 

31 .49 

27.63 

23.39 

46.80 

6121/2012 4:1Z:J.4 PM 

Project Description 

Friction Method 

Sotve For 

Input Data 

Channel Slope 

Normal 0epf1 

Discharge 

979.00 

978.50 

~ 978.00 .. 
w sn.so 

9n.oo 

976.50 

3.00 

2.30 

2.30 

1.93 

1.16 

1.61 

222 

o.rn 

976.00 '--..,.-,-,-- ---------' 
-~30 -0-20 -0-10 ~ ~10 Q-20 

Station 

2.68 

157 

221 

1.34 

0.97 

1.50 

1.53 

0.51 

0.010&6 

0.01234 

0 .01125 

0 .01345 

0 .01871 

0 .01355 

0 .01476 

0 .02134 

us 

3.89 .... 
3.33 

2.91 

U3 

2.73 

1.26 

0.31 

02< 

0.75 

0. 17 

0.13 

0.311 

0. 12 

0.02 

S.•tS.y Sys:lems, Inc. fbastad Methods Sot!Aton Cent..-

21 Slemons Comp.anyOrtve Sutte 2DOW Watertowa, CT 06795 USA +1-21».755-165& 

Cross Section for DSV-East - Section B 

Manning Formula 

Discharge 

0.00314 IVft 

2.30 ft 

263.3-4 tws 

Benlle yo Sys.tems , Inc. H.lgt.Mt Methods Sokrtion c.nt•r 
6/2112:0124:13:43 PM 21 ~s Cornp;lny Ortw! Suite 2'00 W W.lftrtown, CT 0&795 USA •1-203-?U-1&66 

4.19 

2.5< 

3.05 

2.10 

1.29 

1.99 

2.34 

0.69 

0.-49 Subcrillcaf 

0.53 SUbcri1ical 

0.94 Sobcritlcaf 

0.51 Subaitical 

0.76 Sutx:ritical 

0.87 Subcrltlcal 

0 .53 Subcritical 

0.-4-4 SUbc::ritieal 

lkntleyAowMas~V11 (SEL.ECTseries 1) (0!.1 U 1.Dl) 

P3ge 1 of 1 

Bent~ AowMasliH VII (SELECTHrin 1) (0&.11.01..03) 

P.age 1 ot 1 

Protect DesaiptJon 

Friction Melhod 

SofveFor 

Input Data 

Ctoamei
-Deplh 

llos<:ho<QO 

976 50 
97aoo 
975 50 

i 
975.00 
974.50 

w 974 00 
V7J.Ii0 

973.00 
972.50 
V72.00 
971 .50 

97100 - -

Cross Section for DSY·West- Section A 

Matwwtg ForrntJa 

Nonna!Deplh 

0.()02-40 ftlft 

3 .89 n 
600.00 rPfs 

0.00 0+20 0+-40 ().60 o.ao I.OC 
S:ltion 

11211201 2 .. :13: 11 PM 

Project Description 

FrlcUon Method 

SONeFor 

Input Data 

Chamel Sklpe 

Normal Depth 

Discharge 

Cross Section Image 

931.00 

900.50 

980.00 

979.50 

.!i 979.00 

197a.50 
978.00 

sn.oo 
9n.oo 

Sentley S~ftnS, tnc.. Hotutad Md~Kxts Sofuelon Cente-r 

27 Siemons Comp;~ny Ortve Suite 200 W W;a1ertown, CT 06715 USA .. 1-ZOl-755-1 &156 

Cross Section for DSV-East - Section C 

Manring FormtAa 

Dischaige 

o.oo3 14 rvn 

t .93 n 
132.64 l'f/$ 

976.50 ,_ ___________ _J 

-0-30 -0-20 -0+10 ~ Q- 10 Q-20 
Si.ltion 

1121120124:14:07 PM 
~ySystems,lnc. ~ Mrttbods SOlution Center 

l7 SiemonsC~y0rtve Sai~ 200W W~tenown,CT 0&79S USA .. 1-20l-15S-166fi 

BenUey FIDWMOUIK Vll !SELECTsertM 11 (1)1.11.01.03) 

P~e 1 ol 1 

BenUey AowM.uter VIi tSELECTseries 11 {01.11.01.0l ) 

Page 1 o1 1 



Cross Sectio n for Waterfo rd-West - Se c tio n D 

Project Description 

Fric:tioo Method 

Solve Fot 

Input Dala 

c,.,...._ 
Normal Depth 

O<sciiNge 

Cross Section Image 

i 

~2o r----------------------, 

999.00 

990.80 

993.60 

997.40 

997.20 

997.00 

995.80 L..--..,.-,.,.------,--,--...,.-,.,.-----,--,J 
-fh30 -0+2!) -0·0"10 0...00 0...10 

Stan on 

612112912 4:14:32 PM 

M:anrin!] Formul<~ 

Discharge 

0 .01000 l'lln 

1.16 tt 

42 .1 4 ff/s 

BenUey Systems, Inc. tt.Jnt.-t Methods Solution Center 

27 Siemons ~nyOrln Suite 200W l'lalertown, CT 06795 USA +1...203-155-1616 

Cross Section for Wat erford-East • Section F 

Project Desctiplion 

Friction Method 

Sotve For 

Input Data 

Channel Slope 

NOfmaJOeplh 

Discha1ge 

Cross Section Image 

99<!.40 
990.20 

.ti 99<1.00 
~ 991.80 
~ 997.60 

99HO 
997.20 
997.00 
996.80 
996.60 
996 . .40 

996.20L_ __ ~~~~----~----~ 
-0.20 .0.10 o-oo 0.10 

Stat1on 

612:1/20 124: 15:23 PM 

Manning FOfmuta 

Oi:5chatge 

0 .00<410 ftlft 

2.22 n 
5327 JP/s 

Bentley Sys.tems, lne.. tbeslad Methods Solution Center 

27 Slf!mons Company Or\~ Suite 200 W Walertown. CT 0&795 USA .. , ..ZOJ-755-1 666 

8enUeyfkJwM.;t.st~ V&i($ELECT5eriH 1) (01...11.01.03) 

Page 1 ol 1 

O.nllay AowMMtltf VII (SELECTserk'$ 1) (01.11.01.03) 

P~e 1 of 1 

Cross Section f o r Waterfo rd-Wes t • Sectio n E 

Project Desaiption 

Friction Method 

Solve for 

Input Dala 

CllanneiSiop<! 

N«m>l,.,., 

Discharge 

Cross Section Image 

99aooc= 

1 
~a.40 

99i .20 

993.00 

997.80 

~ 997.60 

~ 997.<0 

w 997.10 

997.00 

990.80 

996.60 

995.<0 

6121/2012 4>2S:lS PM 

-0-20 -0<10 
Stitton 

0.00 0• 10 

Manning Focmr.Aa 

Dlsch<wge 

0.01000 Ml 

1.61 n. 

136.42 ~Is 

BenUeySY'Iems, lnc. H~st;td Methods Sotutlon Center 

27 Slemons Company Otlve Suite 200 W Wllllertown, CT 06795 USA •1..203-755-1666 

Cross Secti on for Wat erford-East • Section G 

Project Description 

Friction MethOd 

SotveFor 

Input Data 

Channel Slope 

Normal Deplh 

Oisct\arge 

Cross Section Image 

1000.30 
1000.20 
1000.10., 
1000.00 
999.90 
999.80 
999.70 

i :: 
1 999.40 
w 999.30 

~.20 
999.10 
999.00 
990.90 
990.80 
990.70 
990.60 ._ ______________________ .J 

-0-15 -0-10 -O.OS (t.6()() Q-.05 o-10 
Station 

SI21/20124:2Z:41 PM 

Manning Formula 

Discha1ge 

o.0(}410 tun 

o.so n 

6.96 ~Is 

Bentley Systems, Inc. ~stad Methods Solution Center 

27 Slemoos Com~ny Drive Suite 200 W WaTe rtown, CT 06795 USA •1..203.755-1686 

BentleyFICMMastef VII (SELECTserles 11 (ti8.1;.0L03J 

Page 1 ol 1 

BenUey Flow Master VIi (SELECTse•ies 1) {OS.li.OI.03J 

Page I of I 
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SUNRISE 

Van Buren DCR - Freeboard Calculation 

Freeboard ca lcu lated using Hydraulics M anua l Equation 6.25 

FB FB-
Section Slope Depth Velocity Calc'd Use* 

% ft ft/sec ft ft 
18 0.05 3.31 1.65 0.84 1 
2 0.21 2.96 2.99 0.77 1 
3 0.45 3.00 4.17 0.82 1 

*Freeboard is 1-foot minimum per Hydraulics Manaul Section 6.5.4 
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Culvert Des igner/A nalyzer Report 
Agua Fria River 

Comments : Agua Fria Water Surfaces per District TDN 
100-yr = 97 1.78 ft NAVD88 
10-yr=968.07 NAVD88 

Use 1 00-yr level for 1 0-yr incoming event 
Use 1 0-yr level fo r 1 00-yr incoming event 

A nalysis Component 

Storm Event Desig n Discharge 600.00 cfs 

Peak Discharge Method: User-S pecified 

Design Discharge 600.00 cfs Check Discharge 1 ,300.00 cfs 

Tailwater Condi tions : Constant Tailwater 

Ta ilwater Elevation 

Name 

Culvert-1 

Culvert-2 

Weir 

Tota l 

Descri ption 

4-Box 5 x 4 ft Box 

2-Box 5 x 4 ft Box 

Not Considered 

971.78 ft 

Discharge 

438.23 cfs 

16 1.96 cfs 

N/A 

600 .19 cfs 

HW Elev. Veloc ity 

972.57 ft 5 .48 fVs 

972.57 ft 4 .79 fVs 

N/A N/A 

972.57 ft N/A 

Add 6" for Flap Gate Headloss 
972 .57+0.5= 973.1 ft 

Su nrise Engineering p:\ ... \d rainage\van buren culvert m aster.cvm 
07/12/13 05 :14:53 PM;> Bentley Systems, Inc. Haestad Methods Solution Cen ter Watertown, CT 06795 USA 

Project Engineer: rholston 
CulvertMaster v3.3 [03.03.00 .04] 

+1-203-755-1 666 Page 1 of 3 

Component:Culvert-1 

- -
Culvert Summary 

Computed Headwater Elev< 972 .65 ft 

Inlet Control HW Elev . 971.78 ft 

Outlet Contro l HW Elev . 972.65 ft 

Headwater Depth/Height 1.54 

Grades 

Upstream Invert 966.50 ft 

Length 47.62 ft 

Hydraulic Profile 

Profi le PressureProfi le 

Slope Type N/A 

Flow Regime N/A 

Velocity Downstream 5.48 fVs 

Section 

Section Shape Box 

Section Material Concrete 

Secti on Size Box 5 x 4ft 

Number Sections 4 

Outl et Control Properti es 

Outlet Control HW Elev . 972.65 ft 

Ke 0.50 

Inlet Control Properti es 

Inlet Control HW Elev. 97 1.78 ft 

Inlet Type 30 to 75• w ingwall fla res 

K 0.02600 

M 1.00000 

c 0.03470 
y 0.86000 

p :\ ... \drainage\van buren culvert master.cvm 
07/12/13 05 :14:53 PM;) Bentley Systems, Inc. 

Culvert Designer/Analyzer Report 
Agua Fria River 

Discharge 438.23 cfs 

Ta ilwater Elevation 97 1.78 ft 

Control Type Outlet Control 

Downstream Invert 966.40 ft 

Constructed Slope 0.000500 fVft 

Depth , Downstream 5.38 ft 

Normal Depth N/A ft 

Critical Depth 2.46 ft 

Critica l Slope 0.004549 fVft 

Manning s Coeffic ient 0 .01 3 

Span 5.00 ft 

Rise 4.00 ft 

Upstream Velocity Head 0.47 ft 

Entrance Loss 0.23 ft 

Flow Control Unsubmerged 

A rea Full 80.0 ft2 

HDS 5 Chart 8 

HDS 5 Scale 

Equation Form 

Sunrise Engineering 
Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rholston 
CulvertMaster v3.3 [03.03.00.04] 

+ 1-203-755-1666 Page 2 of 3 



Component:Culvert-2 

--
Culvert Summary 

Computed Headwater Elev< 972.57 ft 

In let Control HW Elev. 971.93 ft 

Ou tlet Control HW Elev. 972 .57 ft 

Headwater Depth/Height 1.02 

Grades 

Upstream Invert 968.50 ft 

Length 200.00 ft 

Hydraulic Profi le 

Profi le M2 

Slope Type Mild 

F low Regime Subcritica l 

Velocity Downstream 4. 79 ft/s 

---
---
Section 

Section Shape Box 

Section Materia l Concrete 

Section Size Box 5 x 4ft 

Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 972.57 ft 

Ke 0.70 

Inlet Control Properties 

Inlet Control HW Elev. 971.93 ft 

Inlet Type oo wingwa ll flares 

K 0.06100 

M 0.75000 

c 0.04230 

y 0.82000 

p:\ ... \dra inage\van buren culvert master.cvm 
07/12/13 05 :14:53 PM;> Bentley Systems, Inc. 

Culvert Designer/Analyzer Report 
Agua Fria River 

Discharge 161.96 cfs 

Tai lwater Elevation 971.78 ft 

Control Type Outlet Control 

Downstream Invert 968.40 ft 

Constructed Slope 0 .000500 ft/ft 

Depth , Downstream 3.38 ft 

Normal Depth N/A ft 

Critica l Depth 2.01 ft 

Critica l S lope 0.004287 ft/ft 

Mannings Coefficient 0 .013 

Span 5.00 ft 

Rise 4 .00 ft 

Upstream Velocity Head 0.33 ft 

Entrance Loss 0.23 ft 

Flow Control Unsubmerged 

Area Full 40 .0 ft2 
HDS 5 Chart 8 

HDS 5 Sca le 3 

Equation Form 

Sunrise Engineering 
Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rholston 
CulvertMaster v3 .3 (03 .03 .00 .04] 

+1-203-755-1666 Page 3 of 3 

Culvert Designer/Analyzer Report 
Agua Fria River 

Comments: Agua Fria Wa ter Surfaces per District TON 
1 00-yr = 971.78 ft NAVD88 
1 O-yr=968.07 NAVD88 

Use 1 00-yr level for 1 0-yr incoming event 
Use 10-yr level for 100-yr incoming event 

Analysis Component 

Storm Event Check Discharge 1 ,300 .00 cfs 

Peak Discharge Method : User-Specified 

Design Discharge 600.00 cfs Check Discharge 1 ,300.00 cfs 

Tai lwater Conditions : Constant Tai lwater 

Tailwater Elevation 968 .07 ft 

Name Description 

Culvert-1 

Culvert-2 

Weir 

Tota l 

4-Box 5 x 4 ft Box 

2-Box 5 x 4 ft Box 

Not Considered 

Discharge 

963.80 cfs 

336.11 cfs 

N/A 

1 ,299.92 cfs 

HW Elev. Velocity 

974.98 ft 12.05ft/s 

974.98 ft 10.26 ft/s 

N/A N/A 

974.98 ft N/A 

Add 6" for Flap Gate Headloss 
974.98+0.5= 976.0 ft 

Sunrise Engineeri ng p:\ ... \drainage\van buren culvert master.cvm 
07/12/13 05 :14 :18 PM;> Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rholston 
CulvertMaster v3 .3 (03.03.00.04] 

+1-203-755-1666 Page 1 of 3 
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Component:Culvert-1 

Culvert Summary 

Computed Headwater Elev< 974 .98 ft 

Inlet Control HW Elev. 974 .98 ft 

Outlet Control HW Elev. 974 .32 ft 

Headwater Depth/Height 2.12 

Grades 

Upstream Invert 966.50 ft 

Length 47 .62 ft 

Hydraulic Profile 

Profile PressureProfi le 

Slope Type N/A 

Flow Regime N/A 

Velocity Downstream 12.05 ft/s 

Section 

Section Shape Box 

Section Material Concrete 

Section Size Box 5 x 4ft 

Number Sections 4 

Outl et Control Properties 

Outlet Control HW Elev. 974 .32 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 974 .98 ft 

Inlet Type 30 to 75• wingwall flares 

K 0.02600 

M 1.00000 

c 0.03470 
y 0.86000 

p:\ ... \drainage\van buren culvert master.cvm . 
07/12/13 05 :14:18 PM;> Bentley Systems, Inc. 

Culvert Designer/Analyzer Report 
Agua Fria River 

Discharge 963.80 cfs 

Tai lwater Elevation 968.07 ft 

Control Type Inlet Control 

Downstrea m Invert 966.40 ft 

Constructed Slope 0.000500 ft/ft 

Depth , Downstream 4.00 ft 

Normal Depth N/A ft 

Critical Depth 4.00 ft 

Critical Slope 0.009653 ft/ft 

Mannings Coefficient 0.013 

Span 5.00 ft 

Rise 4.00 ft 

Upstream Velocity Head 2.26 ft 

Entrance Loss 1.13 ft 

Flow Control Submerged 

Area Full 80.0 ft2 
HDS 5 Chart 8 

HDS 5 Scale 1 

Equation Form 1 

Sunrise Engineering 
Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rholston 
CulvertMaster v3.3 [03.03.00 .04] 

+1-203-755-1666 Page 2 of 3 

Component:Culvert-2 

--
Culvert Summary 

Computed Headwater Elev< 974 .98 ft 

Inlet Control HW Elev. 974 .77 ft 

Outlet Con trol HW Elev. 974 .98 ft 

Headwater Depth/Height 1.62 

Grades 
---

Upstream Invert 968 .50 ft 

Length 200.00 ft 

Hydraul ic Profile 

Profi le CompositeM2 PressureProfi le 

Slope Type Mi ld 

Flow Regime Subcritical 

Ve locity Downstream 10.26 ftls 

Section 
---

Section Shape Box 

Section Material Concrete 

Section Size Box 5 x 4ft 

Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 974.98 ft 

Ke 0.70 

Inlet Control Properties 

Inlet Control HW Elev. 974 .77 ft 

Inlet Type o· wingwall flares 

K 0.06100 

M 0.75000 

c 0.04230 
y 0.82000 

p:\ ... \d rainage\van buren cu lvert master.cvm 
07/ 12/13 05 :14:18 PM;> Bentley Systems , Inc. 

Culvert Designer/Analyzer Report 
Agua Fria River 

Discharge 336.11 cfs 

Tailwater Elevation 968.07 ft 

Control Type Outlet Control 

Downstream Invert 968.40 ft 

Constructed Slope 0.000500 ft/ft 

Depth , Downstream 3.27 ft 

Normal Depth N/A ft 

Critica l Depth 3.27 ft 

Critical Slope 0.005064 ft/ft 

Mannings Coefficient 0.013 

Span 5.00 ft 

Rise 4 .00 ft 

Upstream Velocity Head 1.10 ft 

Entrance Loss 0.77 ft 

Flow Control Submerged 

Area Full 40 .0 ft2 

HDS 5 Chart 8 

HDS 5 Scale 3 

Equation Form 1 

Sunrise Engineering 
Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rho lston 
CulvertMaster v3.3 [03.03.00.04] 

+1-203-755-1666 Page 3 of 3 



Culvert Calculator Report 
VB 10-yr Culvert 115th to AFR. s=0.0005 

Solve For: Headwater Elevation 

Culvert Summary 

A llowable HW Elevation 103.48 It 

Computed Headwater Elev< 103.69 It 

Inlet Con trol HW Elev. 103.09 It 

Outlet Contro l HW Elev. 103.69 It 

Grades 

Upstream Invert 100.00 It 

Length 100.00 It 

Hydraul ic Profile 

Profile M2 

S lope Type Mi ld 

F low Regime Subcrit ica l 

Velocity Downstream 4.78 ft/s 

Section 

Section Shape Box 

Section Materia l Concrete 

Section Size 10 X 4ft 

Number Sect ions 4 

O utlet Control Properties 

O utlet Control HW Elev. 103.69 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Con trol HW Elev . 103.09 It 

Inlet Type 30 to 75° w ingwa ll flares 

K 0.02600 

M 1.00000 

c 0.03470 
y 0.86000 

p :\ ... ldrainagelvan buren culvert master.cvm 
07/18113 06 :22 :04 PM;> Bentley Systems, Inc. 

Headwater Depth/Height 0 .92 

Discharge 600.00 cfs 

Tai lwater Elevation 103.09 It 

Con trol Type Outlet Con trol 

Downstream Invert 99.95 ft 

Constructed S lope 0.000500 ft/ft 

Depth, Downstream 3. 14 ft 

Norma l Depth N/A ft 

Critica l Depth 1.91 ft 

Criti ca l Slope 0.003056 ft/ft 

Mannings Coefficient 0.013 

Span 10.00 It 

Rise 4.00 ft 

Upstream Ve loci ty Head 0.35 It 

Entrance Loss 0.17 It 

Flow Control Unsubmerged 

Area Full 160.0 ft2 

HDS 5 Chart 8 

HDS 5 Scale 1 

Equation Form 1 

Sunrise Eng ineering 
Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: rholston 
Cu lvertMaster v3.3 [03.03 .00.04] 

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

Solve For: Headwater Eleva tion 

Culvert Summary 

Allowable HW Elevation 105.00 It 

Computed Headwater Elev< 104.06 It 

Inlet Control HW Elev . 103.73 It 

Outlet Contro l HW Elev. 104.06 ft 

--
--

Grades 

Upstream Invert 100.00 ft 

Length 100.00 ft 

Hydraulic Profi le 

Profi le M1 

Slope Type Mi ld 

Flow Regime Subcritical 

Ve locity Downstream 6.23 ft/s 

---
---

Secti on 

Section Shape Box 

Section Material Concrete 

Section Size 10 X 4ft 

Number Section s 3 

Outlet Control Properties 

Outlet Control HW Elev . 104.06 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 103.73 ft 

Inlet Type 30 to 75° wingwall flares 

K 0.02600 

M 1.00000 

c 0.03470 
y 0.86000 

p :\ ... ldrainage\van buren culvert master.cvm 
07/ 18/13 06 :22 :43 PM;> Bentley Systems , Inc. 

Culvert Calculator Report 
VB 10-yr Culvert 115th to AFR. s=0.0021 

Headwater Depth/Height 1.02 

Discharge 600.00 cfs 

Tailwater Elevation 103.00 It 

Contro l Type Outlet Contro l 

Downstream Invert 99.79 It 

Constructed Slope 0.002100 ft/ft 

Depth , Downstream 3.2 1 It 

Normal Depth 2.65 It 

Critica l Depth 2.32 It 

Critica l Slope 0.003092 ft/ft 

Mannings Coefficient 0.013 

Span 10.00 ft 

Rise 4.00 It 

Upstream Ve loc ity Head 0.66 It 

Entrance Loss 0.33 It 

Flow Control Unsubmerged 

Area Full 120 .0 It' 

HDS 5 Chart 8 

HDS 5 Scale 

Equation Form 

Sunrise Engineering 
Haestad Methods Solution Center Watertown. CT 06795 USA 

Project Engineer: rho lston 
Cu lvertMaster v3.3 (03.03.00.04 ] 

+1-203-755-1666 Page 1 of 1 
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Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 105.00 ft 

Computed Headwater Elev< 104.01 ft 

Inlet Con trol HW Elev. 103.73 ft 

Outlet Control HW Elev. 104.01 ft 

Grades 

Upstream Invert 100.00 ft 

Length 100.00 ft 

Hydrauli c Profi le 

Profile S1 

Slope Type Steep 

Flow Regime Subcritical 

Ve locity Downstream 5.80 ft/s 

Secti on 

Section Shape Box 

Section Material Concrete 

Section Size 10 X 4ft 

Number Sections 3 

Outl et Control Properties 

Outlet Control HW Elev. 104.01 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 103.73 ft 

Inlet Type 30 to 75• wingwa ll flares 

K 0.02600 

M 1.00000 

c 0.03470 
y 0.86000 

p:l ... ldrainagelvan buren cu lvert master.cvm 
07/ 18/13 06 :23 :10 PM;) Bentley Systems, Inc. 

Culvert Calculator Report 
VB 1 0-yr Culvert 115th to A FR. s=0.0045 

Headwater Depth/Height 1.00 

Discharge 600 .00 cfs 

Tai lwater Elevation 103.00 ft 

Control Type Outlet Control 

Downstream Invert 99.55 ft 

Constructed Slope 0.004500 ft/ft 

Depth , Downstream 3.45 ft 

Normal Depth 2.04 ft 

Critica l Depth 2.32 ft 

Critica l Slope 0.003092 ft/ft 

Mannings Coefficient 0.013 

Span 10.00 ft 

Rise 4.00 ft 

Upstream Velocity Head 0.73 ft 

Entrance Loss 0.37 ft 

Flow Control Unsubmerged 

Area Full 120.0 ft2 

HDS 5 Chart 8 

HDS 5 Scale 

Equation Form 

Sunrise Engineering 
Haestad Methods Solution Center Watertown , CT 06795 USA 

Project Engineer: rhol ston 
CulvertMaster v3.3 [03.03 .00.04] 

+1-203-755-1 666 Page 1 of 1 



Pioneers in 
Gate Design 

With more than 100 years of eA.7Jerience in gate 
design, Hydro Gate has built a long-standing 
reputation of providing superior quality water 
control gates for a variety of industries. Our 
manufacturing expertise revolves around 
making big, heavy-duty gates that are 
100% custom-built to match specific 
applications. 

Commitment to You .. . 
Our Customer 
At Hydro Cute, customer satisf~tction is our top 
priori ty. Bring your special requiJ·ements to our 
enbrineers who have years of experience in ga te 
design. Our <.lediwted custome r servic-e stafT is 
accustomed to custom requests, bec-.mse that is 
what we <.lo be~t. From your ftrst contact through 
final de liveoy, our team of engineers and seiVice 
experts are here to make sure you have the right 
gates to suit your nee<.ls. 

HydroGate • 
3888 E. 45th Ave. 
# 120 
Denver, CO 80216 

Your Source for Water Control Gates 
No matter what type of gates your project demands, 
chan<.-es are ex<.-ellent Hydro Gate has the right gates for 
you r specific application. Our product offe ting is vast and 
can suit applications for a wide v-ariety of imlustti es. 
Choose from cast iron slide or flap gates, fab ricated slide 
or flap gates, rectangular butterfly gates, stop logs, 
wall thimbles, lifts and acc-essories. 

Industries We Serve 
'vVhether you need gates for flood control , wastewater 
treahnent, environmental water treahnent, irrigation, dam 
projects or hydroelectric plants, we can help. From standard 
configurations to custom designs, Hydro Gate offe rs a wide 
variety of water control gates as well as a full complement of 
actuato rs to meet your specific application. 

Service Well Beyond Shipment 
Our seJVices exte n<.l beyond manufacturing. Hydro Gate's 
experienced field setvice technicians c-,m help you with 
repair and refu rbishme nt projects. If you have existing, 
yet seiViceable gates, we can perfom1 a rehu fit that 'viU 
extend their life and durability. 

Focus on Quality 
Hydro Gates expansive 90,000 square foot manufacturing 
facility utilizes precision equipment that allows us to merge 
time-tested gate design with cutting edge technology. 
We otTer large scale manufactllling capabilities with the 
ability to produce cast iron gates up to 14' x 16' in size, 
and fabricated gates up to and over 20' in width or height. 
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ii Hydro Gate 

Flap Gates 

24" Heavy Duty Flap Gate 

Applications 

• Flood Control 

• Mwlicipal Projects 

• Farm Levees 

• Sewer Outfalls 

• Indusbial Waste Lines 

• Water and Sewage Treatment Plants 

• Tidal Drainage 

• Ini gation Systems 

• Pump Discharge Conh·ol 

2 fl A P G A T E S 

Description 
Hydro Gate flap gates are made of cast iron or ductile iron, 
depe nding on the type of se•vice. A small differential pressure 
on the back of the gate causes it to open automatically to allow 
discharge through levees, sewer lines or drainage conduits. 
\Vhen water on the htce side of the gate rises above water on 
the back side, the gate closes automatically to preve nt 
backflow. 

Flap gates are equippecl with flat-Lmck seats for attaching to 
wall thimbles, new concrete headwalls, existing walls or pipe 
llanges. The seat or frame of the flap gate is attached to a wall 
or pipe flange and limns the opening through which water 

passes. Since the gate opens or closes automati<:ally, a 
mechanical lifting de,~ce is not necessmy. 

Automatie drainage gates must be kept d ean if they are to 
function eorrectly. The hinged flap acts as a nahmu skimmer to 
cause timbe r, logs or t r<L' h to cateh between the fl ap and the 
seat at low How. Pe 1iodie impection and cleaning should be 
scheduled when the wate r flowing through the flap gate eanies 
floating rnateli<U. 

To make the gate more sel f~cle<Hting, it shmuel be mounted 12 
to 18 in. above the ap ron in fi·ont of the gate. This allows room 
at the bottom for floating mate 1i al to work its way out and 
makes the gate flap somewhat sel f-cleaning. 

Seat (Frames) 
A seat (or frame) is a one-pieee ea.~ting. The seating f;tce is east 
and machined at an angle off vertiettl so that the hinged cover 
has a h01izontal force component to eo mpletely seat the gate 
by gra,~ty. 

Corrosion-resistant seating f>tces are pneumatie<uly impacted 
into dovetail grooves fi>r heavy-duty gates. All seating b ees 
(ahove 4" diamete r) are machined flat and to a 63 miern-ineh 
fini sh. 

'vVhe n rubbe r seats are speci lled , tl1e gumdrop cross-section 
rubbe r se<U is locked into a deep dovetail groove in the seat. 

Flaps (Covers) 
Flaps are iron castings of reinforced flat plate design. 
Reinforcing 1ibs (botl1 ho1izonta.l and veliic,tl) are C<l>t 
integntlly along "~th bosses for the hinges. 

Corrosion-resistant seating f>1ces are attached as desc•ibecl in 
the pre,~ous section for fmmes. 



Double-Hinge Action 
For prope r seating of a Dap gate, double-hinge action is 
necessmy. The main hinge act ion on any llap gate is about its 
upper pivot points . However, Hexibility is re<Juired at the 
bottom pivot points to allow seating of the flap against the st->al". 
All Hydro Gate flap gates have this double action "'~th 
bushings at each pivot point. 

It is necessal) ' that bottom hi nge action be limited. Othen,·ise, 
the flap can tum completely over on itsel f and wedge back in 
the opening of the gate seat, rende ri ng the gate useless. 
Heavy-duty circular opening flap gates are [JI'O\~cled with hinge 
arms e:-.tending beyond the bottom pivot point. This limits the 
double-hinge action and prevents the flap from being rotated 
outward at the bottom. In addition , the bottom end of each 
hinge ann has a fine adj ustment bolt to further limit the 
double-hinge action. Square or rectangular opening flap gates 
are also provided '~th extended links for frne adjustment even 
though the bottom of the flap cannot be turned into the gate 
opening as in the round gates. 

Lubrication of Pivot Points 
Lubrieation of pivot points on flap gates is usually not 
neeessary. The construction of the hinge <L"embly permits only 
a few degrees of' rotation at the bottom pivot points. The gate 
eover rotates about the uppe r pivot points through an arc of 
90° or less. With this limited rotation , lubrication of' bushings is 
usually not justified nor is it nonncLlly reeommended by Hydro 
Gate. When lubrication of flap gate pivot points is desired, two 
methods can be used: 

l. A permanent~\- lubricated bushing is in.stalled at the 
factory. Iflubrication of pivot points is desired, Hydro 
Gate recommends the permanently lubricated bron.ze 
bushing; or 

2. Links or hinge arms can be d rilled lo r %e rk-type g rease 
Bthngs for use 1\~th ordinary grease guns. 

Loss of Head Through Flap Gates 
Tests conducted on lbp gates show that the loss of head due to 
the flap riding on the wate r is ve ry small eompared "~ th other 
losses in the hvdraulic structure . or these hectd losses, the 
entranee loss is usually mnsideral!ly more critit:al than loss at 
the flap gate on the outlet end of the eonduit. 

The Hydraul.ie Laboratory of the State University of' Iowa 
eonducted a se ries of tests to determine the amount of head 
lost by water tlischarging through Model I OC flap gates 
(form e rly Anneo-Cako). The gates- 18, 24 and 30 in. in 
diameter - were supplied from eomme rcial stock. 

T he follo"~ng passage is excervted from the repo rt of Floyd A. 
Nagle r, <Lssociate pmlessor of meehanics and hydraulies, "'bo 
supen~sed the tests. 

Hydro Gate ill 

"Ba.sed on these experi ments the l<>llowing empiricallcmn ula 
was derived to express the loss in head through Caleo Gates of 
varying sizes and "~th diffe re nt velocities of llow: 
L = loss of head in feet 
v = veloeity of' flow through gate in feet per second 
d = chameter of outlet in feet 
e = base of natural logmithms 
g = acceleration of gra~ty, 32 ftfsec/sec 

L = ~ 4~' ) e c Jc~u ) 
"It may he eonduded from these expe riments that the Caleo 
gale in its hydraulie charaeteristies is all that the 1 nanul~tl'ture rs 

have daimed f<n· it. The small loss in head obtained through 
these gates demonstrates that their insbJiation has little effeet 
on the thscharged eapaeity of drainage outlets .. , 

I-I eavy-duty Hap gates have hea,~er Haps or c·overs than the 
gate model tested . As a reSLJt, he<tcl losses through these gates 
may be sligh tly more than those indicated by the tests. 

Attachment to Concrete 
Wall or Pipe Flange 
Since flap gates open when subjected to a baek pressure, only 
a small unseating !(,rce is encOLrntered. 'vVhen a flap gate is 
under faee or seating head, the f(,rce of the wate r pushes 
against the m ver and only the weight of the gate itself is on the 
attaching bolts or anchors. For this reason, l>rsteners are 
needed only to hold the gate on the wall or fl ange. There is no 
hydrostatic force tending to separate the gate from the wall or 
flange. 

In attaching a round heavy-duty flap gate to a pipe llange, the 
gate is partially drilled to match a 125 lb. ASME bolt ci rcle 
"~th only a portion of the holes being used . The cost to full 
drill the gate seat, mate every bole in the flange, and furnish 
tire adtlitional corrosion-resistant bolts and install the m is not 
justi fied . 

F langes must be installed perfectly fla t. Any war1)age of' a 
flange is transfe rred to the gate seat, preventing the flap to seat 
properly, pa rtictJarly at low clilfe renti;u head. (Perfectly flat is 
gener;u.ly de fined as within plus or minus 1/64 in. of a true 
theoretical flat plane.) 

FlAP G ATFS 3 

~iii Hydro Gate 

Adjustable Top Pivot Points 
For the adjustable pivot point on Hydro Gate heavy-duty and 
medium-duty flap gates, l·(llrr holes are drilled and tapped 
two per side - in the flat ears at the top of the gate seat (see 
Figure 6-l) . Threaded studs are screwed into these holes and 
are seeurely loeked in position. 

A double-eared adjustable pivot lug is then placed on these 
two studs, and hex nuts are placed on both sides of the bosses. 
Another double set of ears projects to the top of the pivot lug 
lOr mounting of the hinge arms. A bushing in the hinge ann 
works on the body of the assembly pin . This arrangement 
allows the assembly pins through aU pivot points to be in 
double shear for added strength and also provides for 
minimum latenJ movement of the flap during gate operation. 

'With tire double-nut arrange ment on each stud, the top pivot 
lug can be moved in and out from the wall to vary the location 
of the top pivot point with respect to the seating l>1ce of the 
gate. Al l acljusting can be accomplished \~thout remo,·ing the 
gate flap cover from the gate, as is necessary for other pivot 
arrange1nents. 

The force requi red to 0[1f'n the gate increases <LS the pivot lug 
is moved back toward the wall. When the gate is in a tidal zone 
or when the gate is partially submerged, the pivot lug can be 
moved baek a~ l>tr as possible so that the weight of the flap 
keeps the gate dosed. Whe re less pressure is needed to 
ope rate tlw gate, the pivot lugs are moved l>uther away from 
the wall. 

Stainless Steel Bumper (Optional) 
Gates mounted on a pump discharge pipe (not mounted on a 
head wall) or mounted in an area whe re excessive velocities 
occur should be specified to have a spring bumper (s"'~ng) to 
prevent the cover from being thro\\~1 over center over top of 
gate thus preventing the gate from closing automatically. Tt also 
prevents personal injury cmrsed by a flap that is balanced or 
tee tering ove r center. Designed lor gate seat or wall mounting, 
depending on application or gate si7.e. 

Anti-Sway Bar 
The anti-sway bar ereates a unif(mn am! rigid hinging 
ope ration of the gate by tying together all hntr hinge points. 
This prevents the gate eomponenls from '·shaking themselves" 
loose and progression to htilurc. 

Leakage 
Leakage through flap gates decreases as head increases. At 
very low heads, there may be insufficient force to ftu.ly effect a 
tight, intimate fit of the seats , and somewhat greater leakage is 
like ly. 

4 Fl AP GA T ES 

Opening Pressure 
Any signilleant depth of water behind the gate '~ eause tl1e 
cover to unseat a era<·k and allow drainage. The pivot lug can 
be adjusted l<>r more or less sensiti~ty: When adjusted lor less 
sensitivity, greater depth of water (back pressure)'~ be 
needed to erack tl1e gate open. Generally, flap gates eannot 
hold more than a lew inehes of bac!..·water f(n· an exte nded 
length of lime. 

Safety Notice 
Gates (particula rly smaller gates) in public areas should be 
fenc-ed since cltildren pla)~ng on or around the m can liFt the 
covers and be injured at the cover's pinch points. 

LOWER ADJUSTING 
MECHANISM 

Figure 6-1 

STAINLESS 
COTTER PIN COVER 

Adjustable Top Pivot and link Assembly 
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Heavy-Duty 
Flap Gates 

60"x36" Rectangular flap gate installation 

Features 

• Model SOC (Circular) 

• Model 50 (Square or Rectangular) 

• Seating heads to 50 ft 

• Round, square or rectangular opening 

• Flat-back, corrosion-resistant fasteners 

• Ductile iron links and lugs 

Hydro Gate iii 

Description 
Flat-back seats are for attaching the gate to a concrete wall 
pipe flange or wall thimble. The hack of thh gate seat is 
machined to a plane and d1illed. Studs or anchor bolts should 
be of the same mate1ial as gate assembly bolts. 

Heavy-duty flap gates have fully adjtL~tahle top pivot points. 
Through the use of two threaded stutl~. the top pivot point can 
be moved laterally fmm the " "'ill to adjust the sensitivity of the 
gate or to compensate for slight misalignment in inst;illation. 
The threaded studs with double-locking nuts allow adjustment 
to be accomplished \vithoul clisassembly of the gate. By moving 
the top pivot point back, adclitional head is required to open 
the gate as the weight of the Oap keeps the gate closed and 
reduces Outte ri ng action caused by w-aves. Links or hinge anns 
are ductile iron and holes at pivot points are bronze bushed. 
The hinge pins through the link; are in double shear clue to 
double-eared pivot lugs at the top of the link and double 
bosses on the flap at the bottom. All f;tSteners are furnished in 
Type 316 stain less steel, for all environmental applications. 

A lifting eye is cast integrally with the Oap cove r to permit 
manual operation or to hold the gate open. A rubbe r seating 
E1ce is recommended in the gate seat if the gate is attached to 
the tlischarge e nd of a pump where slamming action will occu r. 
The seating face on the cover is bronze . Tltis corrosion
resistant face is macltined to a plane and makes contact "~th 
the rubber on the seat when the gate is closed. The rubber 
face on the seat is set in a machined clovetail groove that holds 
it fi rmly in position \vithout the aid of bolts , pins or adhesive. 
The rubber h1ce acts as a cushion fiJ r the Hap as it closes under 
moderate slamming action. These gates are ext.-eptionally 
watertight under ltigher fac-e pressures bec.ause of slight 
deformation of the rubbe r li1ces. 

Fabricated Heavy 
Duty Flap Gates 
Hydro Gate has the capability to pro,~de a fab1icated version 
of the Heavy Duty Flap Gate for special applications. This type 
of gate can act.~lmmodate odd size requirements or enhanced 
mrrosion resistant.-e than the cast iron line. Fabricated Flap 
Gates are offered in aluminum, stainless steel, or carbon steel 
and are designed with rubber seating bees. The f>tblicated 
version of the flap gate is designed to have the same 
fi.mctionality and perfimnance as the cast iron version. 
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Dimensional Data 

~------A--------~ 

Model SOC Round Opening 
for Heads to 50 Ft 

Opening Opening 
Sixe Dimensions (ln.) Pivot Size 
Dia. Radiu s Oia. 
(ln. ) A B c (ln. ) (ln .) 

4 9 .00 4.50 5.25 7.3 1 30 

6 II 00 5.50 8.25 II 75 36 

8 13 50 6.75 9.50 14.00 42 

10 16.00 8.00 9.75 15.25 
48 

12 19.00 9.50 10.25 16.75 54 

14 21 .25 10.63 12.50 19.75 60 

15 22.25 11.13 12.50 20.31 
66 

16 23.50 11.75 13.00 2 1.25 72 

18 24.75 12 .50 15.75 25 .00 78 

20 27.50 13.75 16.25 26.25 
84 

2 1 28.00 14.00 16.50 27.38 90 

24 32.00 16.00 19.25 31.25 96 

27 34.75 17.38 21.25 36.00 108 
I -- _l__ 

Figure 6-2 

Heavy-Duty Flap Gate (Model 50C) 

Model 50 Square and Rectangular 
Openings for Heads to 50Ft 

Opening Dimensions (ln.) Pivot Opening Dimensions (ln .) Pivot 
Dia. Radius Dia. Radius 
(ln .) A 8 c (ln.) (ln.) A B c (ln.) 

12 X 12 18.00 9.00 11.25 18 .25 60 x36 70.00 23.00 29.00 48.75 
18 X 18 25 .00 12.50 15.75 25 .00 60 X 48 70.00 29.00 37.75 61.75 
24 X 24 32 .00 15.00 19.25 31.25 60 X 60 70.00 35.00 45.75 75.75 

Dimensions (ln. ) Pivot 
Radius 

A B c (ln.) 

38.75 19.38 23.25 38.50 

46.00 23 .00 27.50 45.50 

53 .00 26.50 32.50 53 .50 

59.50 29.75 37.75 61.75 

66.25 33 .25 39.75 67.25 

73.00 36.50 46.00 76.00 

80.00 40.00 50.00 83.00 

86.50 43 .25 54.25 90.00 

93.50 46.75 58.25 97.00 

100.00 50.00 62 .25 104.25 

106.50 53 .25 65.50 111.25 

113.25 56.63 65.50 11 7.25 

125.00 62.50 75.13 129.75 

30 X 18 37.00 12.50 15.75 25 .00 66 X 42 76.00 26.00 32.75 53 .50 ~-------A--------~ 
30 X 30 40.50 18.75 25.75 40.25 
36 X 24 44.00 16.00 21.00 3 1.25 

36 X 36 44.00 22.00 27.50 45 .25 
42 X 30 52.00 19.25 23 .25 38.25 
.d2 X d2 52.00 25.00 32.50 53 .25 

48 X 24 56.00 16.00 19.00 29.25 
48 X 36 56.00 22.00 27.50 46.50 
A8 X dB 58.00 29.00 37.75 61.75 

54 X 36 63.00 22.50 27.50 47.50 
54 X 54 64.00 32.00 39.75 66.75 
60 dO 68 .00 19.00 24 .25 39.75 
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66 X 66 76.00 38.00 
72 X 48 82.00 29.00 

72 X 60 82.00 35.00 
72 X 72 82.00 41 .00 
84 X 6Q 94.00 35 .00 

84 X 84 94.00 47.00 
96 X 60 108.00 36.00 
96 X 84 108.00 48.00 

96 X 96 108.00 54.00 
108 X \08 120.00 60.00 
120 X 120 132.00 60.00 

52.00 85.00 
37.75 6 1.75 

45.75 75.75 
54.75 90.50 
46.00 75.75 

62 .25 104.00 
46.00 76.00 
62 .50 104.00 

69.00 117.00 
76.00 138.00 
81.00 149.00 

Figure 6-3 
Heavy-Duty Flap Gate (Model 50) 



Specifications for 
Heavy-Duty Flap Gates 
General 
Flap gates anti ac(;essories shall be of the size, mate rial and 
construction shown on the drawings and spe(;ifiecl he rein. They 
sh<ill be Hydro Gate heavy-uuty Hap gates or approved equal , with 
circular, square or rectangula r openi ngs. Similar installations shall 
have ope rated successfully for five years or more. All component 
pmts shall be of the type mate rial shown in the "Mateli <lls'· section 
of this S[WCifkation . The IV!ateli<ll Combination Number 
applicab le to each gate shall be shown in the "Gate Schedule.·· 

Seat 
The seat sh,JJ he flat ha(;k and sh,JJ be C<L~t in one pie(;e with a 
raised section around the pe ri meter of the waterway ope ning to 
mount the senti ng faces . The raised section slml.l provide a seat ing 
plane diverging top to bottom from the plane of the moun ling 
fl ange to <L~s ist in positive dosure of the mver. The seat sh,J I be 
shaped to provide two bosses ext e nded above the top of the 
waterway opell ing for mounting the pivot lugs. Pivot lug bosses 
sh<ill be cb·illed and tapped f(J r mounting stucls. Tl te back of the 
seat shall be machined to a plane and drilleti to mate the anchor 
or stud layout. Cates attached to concrete shall be mounted on 
anchor bolts and grouted in place. 

Cover 
The cover siHJJ be cast in one piece 1vith necesS<H) ' reinforcing 
ribs, a li fting eye for manual operahon, and with bosses to provide 
a pivot point connection with the links. Bosses sh,JJ be designed to 
place the hinge pins ill double shear when the gate is assembled. 

Seating Faces 
A full -11~dth , dovetail slot shall be machined around the petimeter 
of the <X>Ver and the seat. Corrosion-resistant dovetail seating faces 
shall he mounted in the slot and held securely without use of 
screws or other htstenc rs. The seating fitces shall be machined to a 
plane with a minitmun 6:3 micro-inch fi nish. 

Flap gates sn bjected to pump discharge slamming action shall 
have a rubbe r sealing fa(;c on the seat. Rubber seating fitces sluill 
be mounted in a dovetail slot and held securely ''~ thout use of 
pins or scrt•ws. The seating fitce on the cover shall be as specified 
in the previous section. 

Pivot Lugs 
Each pivot lug shall be cast in one piece. Lugs sh<ill have double 
bosses to place the top hinge pins in double shear when they are 
asse mbled through the link The lugs shall be adjustable in the 
h01izontal plane without re mov<J of the t.'over from the gate links. 
The adjnstment sh<lll allow the top pivot point to be moved toward 
the gate seat f(u· reduced sensith~t:y of the cover, or moved awav 
from the gate sPat to p ro1~de opening 11~th minimum cliHe rential 
head. Two corrosion-resistant studs sh,JJ be used to connect each 
pivot lug to the gate seat. 

Links 
The links con nechng the cover and pivot lugs simi! be heavy d uty 
and m~t in one piece. Each li nk shall be provided 11~th 
(;Ot ttnterdal grade , corrosion-resistant bushings at ea(;h pivot 
]XJint. The bottom of the links shall be pnll~decl 11~th an adjusti ng 
screw In properk align sealing faces on the cover 11~ th respect to 
the seat. The links shall be designed to limit the double hi nge 

HydroGate ~ 

action, preventing the cover from rotating sufflde ntly to betxnne 
wedged. in the ope n position. 

Fasteners 
All anchor bolts, assembly bolts, screws, studs and nuts shall 
be of ample size to safety withstanti the f(Jrces createti by 
operation of the gate under the heads shown in the "Gate 
Schedule'·. Quantity and size of the fastene rs shall be 
recommended by the martufacturer. Anchor bolts sh<ill be 
furnished 11~ th two nnt·s each to facili tate installation and 
alignment of the gates 11·hen attached to concrete. 

Painting 
Machined surfitces shall be coated with a water-res istant, rust
preventive compound. All cast iron p<Hts sh,JI be shop cleaned 
and painted in accordance 11~th the manuhtcture r's standard 
prac:ht:e. 

Drawings for Approval 
D rawings sho11~ng the dimensions and details requirPd to locate 
and install the component assemblies shall be submitted fo r the 
engineer\ approval p1io r to fitb ricali on. 

Installation 
Tnst<illation of ,JJ pmts shall be done by the contractor in a 
workmanlike manner anti in accordance 1vith the manufitcturer's 
instructions. It shall be the contractor's responsibili ty to hanclJe , 
store and install the gate in stlict accord 11~th the manufach trer's 
clra"ings and recom mendations. 

Materials 
Hydro Gate F lap Cates are manulitetured in one standard 
mate rial combination, as listed below. Various components of the 
fla p gate are available in other mateti als when absolutely 
reqtti red by the custome r. Any material variations are subject to 
add itional costs . Optional materials listed below are not 
necessa rily all inclusive. l'lease contact Hyd ro Gate e ngineering 
fc>r any additional clarification on optional mate ri<Js. 

Seat and Cove•· 
Stan dard Material: Cast Iron , AST M A 126, Class B 
Optitmal Mate riaL~ : Austenitic C ray Iron (Ni-Rcsist ), 

AST M A4:36 
D uctile Tron, ASTM A536 Grade 80-5.5-06 

Sealing Faces 
Standard Material: Silicon Bronze, AST M B98, Allov 6.51 
Optional Materials.· Neopreue, ASTM DZOOO, Grad~ lBE625 

Pivot Lugs 
Standard lY/aterial: Ductile I ron , ASTM A536 Grade 80-55-06 
Optional Materiak Austenitic Gray I ron (Ni-Resist ), 

ASTM A436 
Links 
Sta ndard Material: Ductile I ron , ASTM A536 Grade 80-55-06 
Optional k laterials: Auste nitic Gray Tron (Ni-Res ist), 

ASTM A436 
Stainless Steel, ASTM A276, Tn 1e 304 
or 3 16 

Rushings 
Sta11da rd Material: Bronze, ASTtv! 8584, Allov 9:32 
Optio11al Materials: Se lf~ Lubricati ng Bronze, ( ~'<uions ) 

St,tinless Steel, ASTM A276, Tyve :304 or 3 16 
F aste ne •·s 
Sta11dard Material: Stain less Stee l, ASTM F59.3 (Bolts), Alloy 

Gro up 2, Type :316 

flAP GATES .7 

iiiHydroGate 

Flexible {Rubber) 
Flap Gates 

Applications 

• \ 'ely low unseating head requirements 

• Pump discharge 

• Coastal tide basin drainage 

• Combined sewage overflow 
requirements 

Description 
Flexible Flap Gates are manuhtcturecl ,.,~th a stainless steel 
frame and a reinforced neoprene cove r. To <tiel in the se,Jing of 
the gate, a flexible neoprene se<J is moun led to the stainless 
steel frame. 

These gates are qu iet operating and rtXjttirc vety little 
maintenance. Shou ld cleblis collect be hind the cove r it is easilv 
removed or Hushed out. These gates are ideally sttited for 
pnmp clis<:harge and wave act ion. The re are no hi nge pins to 
wear out and they never need p<tinting. The Flexible Flap Gate 
(;an he mounted to a fa bricated wall th imble or to a (;OtKrete 
w<illwit lt the incoq >oratio tt of a gmul pad. 

8 fl AP GAT E S 

These gates are available in a varie ty of sizes . For the 
minimum and maximum gate sizes available, please consult 
Hydro Gate's Enginee ti ng staff. 

\Vhen speci l)i ng Hydro Gate 's Flexible Flap Gate be sure to 
conside r the characte ristics of the 1-vate r, the gate's function, 
the opening size and the maximum head requirements. Hyd ro 
Gate's Engineeting staff is experie nced in answeting any of the 
questions you may have conceming the design and use of the 
F lexible Flap Gate. 

Features 
Stai rJess steel frame (seat) 

• Flexible fiber reinfo rced neoprene cover (flap), one inch 
tltick fo r most applications 

• Stainless steel reinforcing angles bolted to cove r with fu ll 
11~clth stain less steel backe r bar 
Resilient neoprene hollow bulb seal bolted to frame for 
seating seal 
Flexible continuous hinge integral 11~th neoprene cover 

Design ancl application features: 
• Simple rugged design 

Low head loss, low cracki ng pressure, self d t<tining 
• Quiet operation , no slamming me tal to met,J 
• \•Vith.,tands pump discharge and reverse llow slamming and 

wave at:tion 

• Tole rates debtis, cover molds around objeds 
• Corrosion resistant to most water born contaminates, 

resist-ant to algae and 1nc.u;ne gro\vth 
No 1xti nting, no lubrication, no broken lu nges, links or worn 
pins 
Smooth design for easy fluslti ng 

H ycl ro Gate ru bber flap gates are best suited for wall mounting 
on anchor bolts and grout pad. They can also be mounted on a 
fab ticated or <:ast iron thimble; however, the back fl ange is un
mach.i ned which reqtti res heavy laye r of mastic or a tltick soft 
g<L,ket to seal the flange joint. 

Cates large r (11~dth or height) than 42 inches may require 
seaming and bonding of the rubber llap cine to available 
rubbe r sheet 11~dth . Mul ti ple gate opetlings or tmJ tiple gates 
may he used in lieu of a seamed ru bbe r cover. Mult iple gale 
openings prevent debris from catchi ng in the frame me mbers. 
Contact Hyd ro Gate Engineeri ng Depmtme nt for 
recom me ndation li>r your speci Fic application. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~lJf.lANLSS StEEL 

Rubber Flap Gate - Section View 

S~ification for Flexible 
(Rubber) Flap Gate 

Flexible flap gates shall be of size and matetial g rades as 
specified he re in and <L~ shown on drmvings and gate schedule. 
They shall be Hydro Gate Flexible Flap Gate or approved 
equal. They shall be square or rectangular or multiple opening 
style. 

HydroGate Ill 

Frame 
Frame shall he f>thli<:ated from stainless steel l.)1>e 30tl. 11te 
frame shall have a diverging lace top to bottom to assist in 
positive closure of the flap. The fmme shall be provided with a 
rear attaching flange, holes to mount, and a concrete structure 
'vith a grout pad. Two lifting lugs shall be provided on the 
frame f()r handling and in~tallation hanging. 

Cover (Flap) 
The cover shall be f>tbticated from f>tbtic reinforced neoprene 
rubbe r and type 304 stainless steel reinforcing angles attached 
to the rubber sheet with stainless steel through bolts and 
backing bars. The bolts shall be caulked or sealed to prevent 
leakage through the boltholes. ·rite si7.e and quantity of 
reinkn"Cing beams shall be designed to \\~thstancl the maximum 
hydrostatic force applied to the gate. The hinge end of the 
cover shall be securely bolted to the frame "~th heaving 
damping bars and bolts. 

The rubbe r cover sheet shall be one piece 'vithout seams. The 
rubber thickness shall be suflicient to prevent excessive 
"ballooning" under hydro~tatic pressure. Gate "~dths greate r 
than available rubber sheet shall be furnished "~th multiple 
(side by side) openings. 

The flap cover shall have a lifting lug at its lower end to 
f>t<.ilitate lifting f(>r cleaning. 

Hinge 
The hinge shall be flexible type integral "~th the flexible 
rubber cover. 

Seating Surfaces 
Resilient hollow section or lip type rubber seals shall be 
attached tn the dive rgent !>tee of the gate frame \vith bolts and 
stainless steel retainer bars. The resilient seals shall provide a 
high degree of water tightness. 

Limitations 
Hydro Gate wants to be sure that flexible flap gates ,vilJ meet 
the requirements of the project. Before specif)ri.ng gates wider 
than 60" and head pressures more than l"\\~Ce the gate height, 
contact Hydro Gate EnginPe ling Department for design and 
material limits. Provide information about the type of service , 
type of water, maximum seating heads and mounting 
information. 

Gate Schedule 
Quantity I Size of Ope n ing I Back 

I 
Se ating He ad 

I Required (ln.) Type (Ft) Re marks 
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Our mission is to be 
the leading water 
control gate 
manufacturer in 

_ continuous 
development of 
an organization 
which promotes 
extraordinary customer 
service, superior 
engineering, quality 
products and 
on-time delivery. 
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Ricky Holston 

From: 
Sent: 
To : 
Cc: 
Subject: 

Hi Ricky, 

Justin Baker <jbaker@hydrogate.com> 
Friday, October 12, 2012 4:02 PM 
Ricky Holston 
'Gary Wesch- FCDX' 
RE: Van Buren OCR Flap Gates 

Sorry for the delayed response . 

This is to confirm that the Hydro Gate flap gates in question are appropriate fo r the structure and impl ied usage 
requirements. Hydro Gate's standard SOc cast iron flap gates are designed to seat and remain in the closed position 
under up to SO feet of seating head pressure . The gates are designed to open under any posit ive unbalanced unseating 
head condition. This is achieved through shop adjustment of the pivot lugs and arms. There is no industry specified 
leakage rate for flap gates, but under sufficient seating head pressure, the gates are typically water tight . The Armtec 
head loss charts are representative of the Hydro Gate model, as they both come from the same root manufactu rer, 
Armco. I use the same interpolative approach to calcu lating head loss for square or rectangula r gates as you have 
described below. For light duty, low head applications with minimal adjustability requirements, you may want to take a 
look at the modellOc gates available from Fresno Valves (http://www.fresnovalves.com/flapgate.htm). These gates are 
also derived from the same core product as our SOc gates. 

Thanks, 

Justin Baker 
Engineering Manager 
303-288-7873 ext. 230 

From: Ricky Holston [mailto:rholston@sunrise-enq.com] 
Sent: Tuesday, September 18, 2012 10:22 AM 
To: jbaker@hydroqate.com 
Cc: Gary Wesch - FCDX 
Subject: Van Buren DCR Flap Gates 

Jus tin , 
T hanks for taking m y call this m orning. W/e are looking for a letter or email to give the Flood Control 

D istrict o f Maricopa Coun ty that says the flaps ga tes we are specifying are appropriate for the design, the 
assumptions we made for the headless are appropriate, and some words about low flow conditions. 

I've attached the culvert calculations for the box culvert array we design ed. Its 3 S'x4' boxes jus t above river 
invert and ano ther 2 box 2ft above tiver invett. The plans attached give invett p rofile and water surface elevation 
data. 

It's our unders tanding the Armtec H eadloss charts are good for your gates. T o convert from round pipe in 
the charts to squat e, use equivalent flow area. 

Please review and let me know what you think. 

T hanks 
-Ricky 

SUNRISE ENGINEERING, INC. 

RICKY M. HOLSTON, P.E., CFM, LEED AP 
:: ~ 
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MED >IAN 
I 

I 
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C/L 

MEDIAN 
I 

VAN BUREN STREET 

STREE.I..m!NOFF 

16' LANDSCAPE 
& WALK 

20' EASEMENT /

CATCH BASIN AND SCUPPER STAGGERED 

FLOWS GREATER THAN BASIN VOLUME 

I EX OR FUTURE RETENllON BASIN WIDTH VARIES 
SIZED TO INCLUDE VAN BUREN HALF STREET FLOW 

R/W 
SCUPPER 

•••n ..,.,..".._ " ..,,,.._._, 

16' LANDSCAPE 8' PUE 
& WALK 

I I STREEJ.llYNOFF 

~ 
7' ""'~' 

CATCH BASIN _/ 

TYPICAL 

I 

65' R/W STORM DRAIN_/ 

1Q-YEAR 
STORM DRAIN \ 

\_ CATCH BASIN WITH BMP TO 
BLOCK OIL/FLOAllNG DEBRIS 

STORM DRAIN 

A DETAIL- HALF STREET SCUPPER DRAINAGE 
NOT TO SCALE 

56' TYP VARIES 

ru,.,; GREATER THAN BASN WW" \ 

28' TYP VARIES L.l\ V" IV IVI'\L 1\L.ILn IIVHI Ul"\..,ll't HIV Ill 't'I"\1'\ILV 

I ~"" TO """"' "' BUREN ""' STREET '"" 
VARIES ~ ~~~ _ ______g 100-YEA!t_2-HO~VOLU~ ___ 

+-~10 YEAR HIGH WATER UNE _ -.z-- ~ 

B:lM~~ T 
STORM DRAIN_/ 7 ~ = I' '<"&'&'~ t 2' MINIMUM ~ 

j ~ "'- DRYWELL VARIES CHANNEL R/W 
-~ SECOND CHAMBER 

(f) ~;~~~?,,N - HALF STREET CATCH BASIN 
CATCH BASIN WITH BMP TO DRYWELL 

BLOCK OIL/FLOATING DEBRIS FIRST CHAMBER 
BUBBLE UP 

I 
~~ 

~)., SUNRISE 
VAN BUREN CHANNEL SCUPPER AND CATCH BASIN CONNECTIONS l~ ENGINEnKING 

2152 SOUTH VINEYARD, SUJTE 123 
MESA, ARIZONA 85210 
TEL 480.768.8600 · FAX 480.768.8609 

'--------------------------------------------------------------------------------------------------------------------- 11"11'11'SIIIII"I.Il'-ellg.com 
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vA•J BURE~J cHANNEL DFSIGN coNCEPT REPORT 
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No. 

SUNRISE 
ENGINEERING 

Engineer's Opinion of Probable Cost* 

Projec t: Van Buren OCR - Alternative 1-3 

R e a ch : Total Project Summary (Sta 40+00 to 193+00) 

Owner: FCDMC & COt\ 
Prepared By: Ri\!1' 

Item DesctiDtion 

Phase 1 (40+00 to 135+00, 1.8 miles) 

Construction- Sheet 1'1 - Agua Ftia River to El Mirage Rd (5ta 40+00 to 60+00) 

L.1nd- Sheet P1 - Agua Fria River to El tvlirage Rd (Sta 40+00 to 60+00) 

Utilities- Sheet P 1 - Agua Fria River to El Mirage Rd (S ta 40+00 to 60+00) 

Construction- Sheet P 2 - E l Mirage Rd to D esert Sptings Village (Sta 60+00 to 85+00) 

Land- Sheet 1'2 - E l Mirage Rd to Desert Springs V illage (S ta 60+00 to 85+00) 

Utilities- Sheet P 2 - E l Mirage Rd to Desert Springs V illage (Sta 60+00 to 85+00) 

Construction- Sheet P3 - D esert Springs Vi llage to Fresh n Easy (Sta 85+00 to 11 0+00) 

Land- Sheet P3 - D esert Springs Village to Fresh n Easy (S ta 85+ 00 to 110+00) 

utili ties- Sheet 1'3- Desert Springs Village to Fresh n Easy (S ta 85+00 to 11 0+00) 

Construction- Sheet P 4 - Fresh n Easy to Vcrsante (Sta 110+00 to 135+ 00) 

L~nd- Sheer P4- F resh n Easy to Versante (Sta 11 0+00 to 135+00) 

Utilities- Sheet 1'4 - F resh n Easy to V ersante (Sta 11 0+00 to 135+00) 

Phase II (135+00 to 193+00, 1:1 miles) 

Construction- Sheet PS- Versan te to Roosevelt Park (S ra 135+00 to 160+00) 

L1nd- Sheet P5- Vcrsanre to Roosevelt Park (S ta 135+00 to 160+00) 

Utilities- Sheet 1'5 - Versante to Roosevelt Park (S ta 135+00 to 160+00) 

Construction- Sheet 1'6- Roosevelt Park to 104th Ave (Sta 160+00 to 185+00) 

Land- Sheet P6 - Roosevelt Park to 1 04th Ave (Sta 160+00 to 185+00) 

Utilities- Sheet P6 - R oosevelt Park to 1 04th Ave (Sta 160+ 00 to 185+00) 

Construction- Sheet P7 - 1 04th Ave to 1 03rd Ave (Sta 185+00 to 193+00) 

L1nd- Sheet P7 - 104th Ave to 103rd Ave (Sta 185+00 to 193+00) 

Uti li ties- Sheet P7- 1 04th Ave to 103rd Ave (Sra 185+00 to 193+00) 

P:\Buckcyc\O-Jn-.t.."L")·Iinc \X .t:Sh OCR\t\dmin\Co~t E.·nunarc\ V;ul Buren Drnin:lb"'C C.hanncl E:uimar~ . :\gu~ Fria ro 103 :\\·e..xkx 

SUNRISE ENGINEERING, INC. 
2152 S. Vineyard, Suite 123 

Mesa, Arizona 85210 
Tel : (480) 768-8600 Fax: (480) 768-8609 

r.r 
1,271 

1,925 

2,477 

2,591 

$/FT 

S865.15 

S1,105.35 

$340.24 

$413.89 

Phase Subtotal Construction 

P hase Sub to tal Land 

Phase Subtotal Utilities 

Phase I Total 

2,623 ~253. 1 3 

2,523 $257.37 

751 $208.98 

P hase Subtotal Construction 

P hase Subtotal Land 

Phase Subtotal Utili ties 

Phase TI Total 

Grand Total 

10/25/ 12 

Total 

S1,099,535 

5419,591 

513,603 

S2,127,607 

5303,039 

5502,483 

5842,602 

5745,159 

5503,406 

$1 ,072,302 

5505,782 

5330,155 

$5,142,047 

$1,973,571 

$1,349,647 

$8 ,465,265 

5663,855 

5543,050 

536,440 

5649,476 

5483,327 

538,065 

5156,875 

5202,678 

so 

$1,470,205 

51,229,055 

574,505 

$2,773,765 

$11,239,030 

Van Buren OCR ,\.ltcrnati,-c 1-3 Cost Estimate 

SUNRISE 
ENGINEER£NG 

Engineer's Opinio n o f Probable Cos t* 

Project: Van Buren OCR ~ ,\Jtcrmn.ivc 1·3 

Reach: Total Project - Construction Quantities (Sc1 -IO+Ool to I 93+1l0) 
Owner: FCDMC & COA 

Prepared By: RMP 

No. I I tern Descrietion Total Unit Unit Price 
Const.-uc tion 

Excavation ·Channel 159,39-1 CY $6.!)1) 
Excavation · Box Culvert and 60'' RGRCP 18,327 CY $9.80 
Exca\-ation · "U" Channel 0 CY S9.80 
Channel J .incr, rock mulch 123,62-1 SY $7.25 
Box Cukert - Concrete 5,012 CY $-130.01) 
"U" Channel - Concrete 0 CY S-130.00 
Headwalls 292 CY H30.UO 
RIP RAP(@ Downstceam 1-lc.."'adwall) 1,026 CY S-15.00 
Landsc:1pe 1,112,619 SF SO. IU 
RcmO\·c and Replace Asphalt Road 8,185 SY $22.00 
60" RG RCP 2,-192.51 LF $'1 90.00 
Flap Gates 6 Et\ S8,000.00 
CSLM llackfill 1,511 CY S-15.00 
Storm Drain Manhole - M1\G 521 I I f'.i\ $-1.500.00 

SuhToral 

23~o Construction Contingency (rraftic Control ami Mobilizatio n) 

Toml Construction Cost 

Land 
L1nd Acquisition 

Uti lity Relocation 
Water 8"-16" 
\'Xfatcr 18" and up 

Rt:claimcd \Va ter 

Reclaimed \X'arer Vault 
Fire 1-f)'drnm 

Sewer ~fan holes 

Sewer l\.fains 
Storm Dmin Structures 

Storm Drain Pipes 

Concrete Irrigation Dirch 
Irrigation Relocmio n 

Gas 6" Relocation 
Gas 20" Relocation 

Electric 

E lccrrical Pole 

Others (Telephone, Cable, Etc.) 
Street Lights 
Traffoc Signals 
Trnffoc Conduit 
SRPTowcr 

1,-123,389 SF $225 

7-17 Lf' $105.01) 
0 J.f' $5 10.00 
77 LF SJU5.00 
0 EA $5,000.00 
I EA S5,5UO.UO 
0 Et\ S-1,500.00 

35-1 LF $80.00 
2 LF S2,500.0U 

92 LF $95.00 
0 LF S2u.oo 

LS $150,tl<Xl.(H I 
LS $25,000.00 
LS $55,000.00 

738 LF $130.00 
6 EA S7,000.00 

3-13 LF sso.oo 
EA $2,500.00 

0 EA S I 50,000.00 
0 J2 ,\ S1,000.fl0 

121\ S2SO,OOO.LIO 
Subtotal 

CONSTRUCTION TOTAL 
LAND TOTAL 

UTILITY RELOCATION TOTAL 

Tmal 

SUNRISE ENGINEERING, INC. 
2152 S. \incyard, Suite 113 

i\Jc-:;:t. .\rizom 85210 
Tel: (~80) 76R-8600 h" (~81~ 768-8609 

Notes 

5956,362 Includes exc:J.\'ation and export haul cost<>. 

S 179,608 I ncludcs cs.ca\"acion :tnd cxpon haul cost<;, 
SO Include~ excavation and expo rt haul costs. 

$896,277 
S2,155.28-4- Includ<.-s concrete and stt .. ··cl reinforcement 

SO Includes concrete and steel reinforcement 

S 125,7 11 Includes concrete and steel reinforcement 
S~6, 1 70 

Si t 1,262 
$'180,069 
S-173,577 Includes pipe and bedding. 

$-18,00!) 
S67,983 
$-19,51)1) 

S5,21!9,1!112 

St,322,-15U 
$6,612,252 

$3,202,626 

10/ 25/ 12 

$78,383 lncludes an additional 10' before and a fter the stcucture. 

SO Includes an additional 10' before and after the structure. 

SS,l03 Includes an additional 10' before and after the structun.:. 

so 
$5,500 

SU Includes an additional 10' before and after the srrucrurc. 

S28,313 Includes an additional 10' before and after the structure. 

SS,t10tl Includes an additional 10' before and a fter the stcucturc. 

S8,76-l Includes an additional 1!1' before and after the structure. 
SO fncludes an additional II)' before and after the structure. 

S75LI,OOJ 
S75,ll0ll 
$55,0LIO 
S95,9-«J Includes an additional 10' before and after rhe structure. 

S-12,000 
$17,130 Includes an additional 10' bcfocc and after the stmcturc. 

ss.oon 
so 
so 

S250,ll(lc) 
S1,-12-1,152 

$6,612,252 
$3,202,626 

$1,424,152 

PROJECT TOTAL $11,200,000 

' In l''"'l"idiotJ4opiuiou~u( pn.to:ahl .. .:uu s lruco iou ~-osl the: Cti.:ut umknwooJ:i 1hru the Engj,K"\'rhas no.:onuolo•·n <."USISOC tiK· p ric..· ot" l;ohvr,~<' ( U~>mnll ur u oaloeti:al", <KunT IlK· 
CQutrxtor's nll·tlnx l of pri.:iug. ;~ml dt:n du, opinion of pcob:oLk rouSlniCiion t osl provHk-d hcrd u iJ m~tk· 011 11te t.~siJ o( ill<" En~H!t:r's qnllir..:~liom •ml ut"'rio.'IKol:. Tiu:· 

Eugio~ nuki:'J no w:uQtuy. •' !:JlA.~ ... -.1 or imJJIKd, :rs ~~~ xrurxy ii sur;h OJliuious tOCIIJ>.ln.-.1 10 bid or xtu:tl tOSI~ 

1 1~ \ Uoo.-l;t1~\~234st...:·lil•<' \'t'~h OCR\.-\,bnin \Cost bl im:ll<'\ \ _.., burn1 Or:.iu;~w<.lum...l E>Lim:llt" • , \g.o l· ri:lao 103 .\•·~:. dsx 



SUNRISE 
FSG I :-..'EERI~b 

Engineer's Opinion of Probable Cos1 * 

Proj«t: \ ' :u1 llurc.·n IX: I~ - .\ht·rn~uin: 1-3 

Rc~cb : Pmjccr Toral; l'c.·r Slll"Ct lndtditlJ:; Land ~d .\ppUrlCII:liiO."!i (Su .fi)+IMJ ru l93+(l)) 

Owner: PO)~IC & CO.\ 

r'rep:ared By: l{,\ IP 

No. hem DNcrif)11on 

Construction 

pnnrPI I..\ · 10' Scrt:om 

ChannPI lB · .30' Bnttom 

· ~~ -
rt1.'0f"r·l' '}I)' 3-·::.Jm 

60" RGRCP· m a~philh 

.. ft.'('. ,.;.-1'1 ... ,' :~, 

Rr>tnforcPd .1' ~ s - Concr~t·• Bo"< Culvf'lt 

Reinforced 4' x 10' Concrete U-Channel 

Utilir:y Reloc:ation 

\~'accr ts"- 16" 
W:ucc 18" and up 
Rrci:Umed \~ ':uec 

Rcci:Limcd \'\':.ncr \ ':~.ulr 

Fl«' Hydrruu 

&·wet ~l;utholes 

Sewer :\ll!lns 

Storm Drain Srn~~.:rure:s 
Srorm l.)rain Pipes 
Cun..:re rc lrrig;Ltion r>.r..:h 
I rris.uK>n Reloc<~.tion 
G:tS 6" Rckx::aciun 
G;Li 20" Rcloc:uion 
Ela:rrk: 
Ek:crri....-:11 Pok 
O rht'rs ( rclcphone, Cable, Et..:.) 
Sneer Light$ 

Tr:ttlic:Signals 
TrnffK Condu11 

SRP To wer 

T o t;d 

4,blf7 

3,7?1 
950 
1.{133 
2,~93 

-U5 

~31 

!59 

747 

77 

3'>< 

92 

I 
738 

343 

I' I 

,, 
~')8:! 

IJU 

II 

15') 

n 

1'2 

218 
?50 
51 

285 
-no 
0 

355 
0 
n 

H3 
0 

199 

66 

v 
0 

1'3 

1.~n7 

0 

7tl 

66 

66 

19<) 

66 

1'4 

~35 

1.157 
0 

IH~ 

151 

1-l-1 
0 

118 
() 

n 

185 

:'6 

1'5 

1.167 

766 

u 
0 

52 
0 

:>~ 

0 
52 

I'~ 

1,6-l-1 

!OIJ 
0 

51 
() 

v 
0 

2~ 

0 

0 
130 

I 

133 

1'7 

75 1 
I) 

0 

SUNRISE ENGINEERING, INC. 
2152 S. \ifM')-,.nl, Suir.- 1!3 

,\(eu., .-\0l0fl'l 85210 

rd C-'SOJ 7t.s-ac.oo F:rox: (430} 763-WJI) 

L'mr .h·cr.l'.!C-UmrPrA:c 

L~ 

LF 
LF 
/.F 

LF 
Lr 
LF 
I.F 
LF 

~ 

~ 

~ 

~ 

D 
~ 

~ 

I.F 
~ 

I.F 
~ 

1.$ 

~ 

I.F 
8 
~ 

8 
D 
8 
D 

5-l-18.7? 
5-181.6-1 
5391.-l-1 
S6'HA7 
S..?"/7.116 

$2,478.3-4 
$2,078.03 
$2,062 1)2 

SI ,209.HH 
SubTor-.!1 

Sl:lO.LIJ 
$510.00 
$1 20.00 

$5,000.00 
$3,000.00 
5-1,000.00 

S250.UO 
$:!.500.00 

S95.W 
$20.00 

S200.0UO.UO 
5-10,000.00 

$150,000.00 
$2()().()(1 

$10.000.00 
$100.00 

$1,500.00 
$150.000.00 

$1,000.00 
S:!SU,OCX>.OO 

Sub torn! 

111/15/ 12 

Tor~ 

S1.103,4l9 
$1.82:;,1)82 

S371,893 
$1.7l •• l37 

5692,579 

SUCI3,513 
Sl ,3 tl ,U55 

$318,8711 
SH 

ss.:l39.250 

S8'J.3l!U 
so 

$9,260 
SOl 

$3.000 
so 

SU,.IJ•J 

$5,000 

Sl!.76-l 

so 
$ 1.000.0!~1 

St20,1J()oo 
$150,000 
SI47,64.AI 

560,000 
$34,300 
ss.oon 

so 
Sil 

S150,00U 
Sl.?71l.?RJ 

' In l'"' ' "loat "'"''""" "f l""'l•.blt ..,,., ,"""'""" ...., .. o:hrO...u oml,.uwoololhoolh,. t'.oo~:J<....- r "" '"" """'"" .. ,...,roo!> "'I ll• I"..,. ,.f lol"''· "r"f"'...,l "' ,...lt"M.ol<, .. , .... , tbt c .. ooucto•'• ot..-.l><.ol.,( l"...._t. .,,. llh•< "'" Of'•"•"'' .,( l""lool.lo- """""'"""' ""n P'"""kollo......,," utotlr"" 11x hnir oflh,. t:.!)"""'' qoodofo.-, ,., .. ,. ,.,., 
•qv...-o..-•. 1\or t-:..r,.,....,m•Loo-o,.. ... -.. ,. .. '1· " 1""'..-'l "'""f'f"'\ •• dor..-...,,...-, ,f....,h ''1'""-•comr..o,...,l!nh.l ~• .,. .,,.1 ...... ., 

.. llud •• -.... •01 !l l~b t....- w • • t. D..lt \t~ ..... ~:.. •• l!• ltnulr \"' n ...... , ,., ......... t..loon~ ~: . ....... ~ It_-.... !-'n o,., Jn: , , .. ,j.~ 

SUNRISE 
ENliiNFFRINb 

Van Buren D CR ,\lternat.i\·e 1-3 Cos t E stimate 

SUNR ISE ENGINEERING, INC. 
2152=' \ 'iner-frl. Suiu: 123 

~ I•'~"· . \n:.eon:o 8:.210 
rei· (-I~JJ 7611-8601.1 F.u:· ( ~ &)) iC.S-8lm 

Engineer's Opinion o f Probable Cost * 

Project: \ '.m Borc.·n OCR - .\hcrn:wn· 1-.\ 

R~ch: l' mit·t:T Totoii:S Per $1wct (-IU+()(I to l?.l+IMQ 

Owner: FCD~ IC & COA 
Prcp-.ucd By: IL\1 P 

~0- l u·m D~.-'!!t: rinrion 

Construc tion 

E. .. ~..--.. \-:ltlnn - Ch:mncl 
£x~,.-;,\-:mon · Box Cuh-crt and 60" RC;RCP 
E..'<l..";l\";ltion - "U"Ch:ulllcl 
O t:mncl Lince, rock mulch 
nux Cuh·t•rt - Cuncrerc 
"L'" Clmnnd - Con.:rcre 
licLJw~I II S 

Rl P lt ·\P (€t' Downstrc:un l lc:Jdwal l) 
l.ouldsl'!lpe 
Remo\'C :md Rl'fllacc :\ sphalr Road 
60" RGRCI' 
Rap G:Ht·~ 
C"' I.MU.i..:ktill 
:o;rorm Dr.1in M:mholc - M.-\G ;):! I 

land 
~nd .\ C<juisition 

Utility Relocuion 
\X':ucr 8"-16" 

\X ':u cr 18" :md up 

Rcd<~imctl \'\':ucr 
Rcci:Limcd W:ncr \ ':JUir 

Fire Hrdr.uu 
Sc.:wcr ~l:mhok-s 
S~:wcr ~l:tins 

Srorrn Dmin Stru..:rur~ 

Storm Dr:1in Pipes 

Concr~tt: l rn~uion t>itch 
l rri~tion Relocuion 

Gas 6" Reluc .. -..rion 
Gas 10" Rd0l.~1rion 

Elct:tn.c 
Elccrrio •l l1ok 

Orhcrs ( l'clcphonc, Cable. Etc.} 
Srrccr Lights 
Tr.1ftic Sign<~1 s 

Traftic CuncJuir 
Slli)Tow~r 

T utal 

l:iiJ,.\94 

18,.127 

113.624 
5,0 1:! 

0 
1?2 

1.026 

1.111,6 19 

H, l l$5 
1,4?3 

6 

1.511 

II 

1 , 423.3~9 I 

747 
0 
77 
0 

354 

92 

" 

1\R 

3l3 

I' I 

16,;)76 

J r\5:! 

0 
IS, I3U 
1,170 

0 
(JS 

276 

136, 174 

1,-169 
0 

1116,485 I 

77 
0 

P:! 

D. II S 
9.0.11 

13.2 17 

2.?78 

0 

?K 
-tl -1 

11~.?54 

.\,917 

PJ 

44,911 
8:>? 

30,1$19 
:!73 

0 

31 
1.\K 

277,46-1 

36() 

1'4 

17,-161 
2,1)21 

19.-111$ 
59 1 

42 
148 

17-I,HS I 
1,34:! 
848 

5 1-I 
.\ 

I'S 

2i.02? 
1,021 

0 
19.6;,9 

0 

:!0 

176,9'!7 
5 11 

766 

4{14 

1'6 

22,17() 

l ,li:! 
() 

17,413 

34 
:\(! 

156 ,7 14 

51!6 
879 

S33 
.\ 

Pi 

10,110 
0 

7,9-IH 

71,536 
0 

Unu 

CY 
CY 
CY 
SY 
C\ " 

L.:mr l'rin· 

$().()() 

S?.RO 
$9.80 
S7 .2i 

S-t 30 00 
CY $430.0<1 
CY $430.00 
CY S4.i 00 
SF 

SY 
J.r 

SU.IO 
S:!1JXI 

SI!XI.OO 
Ec\ SK,OOO.OO 
CY S-6.00 
E.: \ $4,.')00.00 

Sub Tom I 

:5" .. Cunsrnu:1iun Comingcnc..-y 
To t.tl Consm.t~.:tiun Cosr 

10/ 1;) / 12 

Tur.1l 

$?56,.)(1:! 
S I71).60R 

so 
SH96.:!77 

S:!, l55,:!8-l 
so 

S l:!5,7 11 
$46.170 

Sll\ ,26:! 
Sl80,069 
$473,577 

$48.000 
$(,7 ,1JXJ 

$-1?500 
SS,289,1:J01 

$1.31:!,-6 0 
S6,6 1:!,2S1 

13-1,68-1 I 331.181 I :!:!-1,792 I 2-1 1,355 I :! 1-t ,8 1:! I 90,079 SF $3.83 $5,~5 1 .581 

355 
0 

77 

143 

I?? 

66 

66 

66 

I?? 

I 

66 

144 

0 

118 

0 
92 

185 

26 
I 

0 

51 

16 

)2 

52 

26 

1.\0 
I 

1.13 

l.r SIOS.O(J 
Lr S5 10.00 
LF SI05.00 
E .. \ S5,lXXI.OO 
E.\ ss.soo.oo 
1.r s-I • .=>OO.oo 
1.1' $80.00 

U· $2500.00 

LF S?5.0CI 
U · S:!O.OU 

1..$ SISO,OOO.OO 
I ~ S:!S,OOO.OO 
t ~ sss,uno.oo 
I .F SllO.OO 
E.\ S7,<MIO.OO 
1.1· Sjfi.UO 

E.\ S:!,5U(I.U0 
to;;_-\ s 150,000.00 
E.\ 

E .. \ 
$ 1,1100.00 

S15n,ooo.ou 
:-;uhtot.ll 

CONSTRUCTION TOTAL 
LAND TOTAL 

UTIUTY RELOCATION TOTAL 

$78,383 

so 
$8, 103 

so 
SS,SCJO 

so 
$18.\ 13 

$5,000 

$8,76-1 

so 
$750.0(1() 
$75,000 
S55,000 
S?S,? -10 
S-1:!,000 

$17,150 
SS,II(J(J 

so 
so 

S::!50,00(l 
$1,41-1 ,151 

S6,6U,252 
S5,45J,581 
SI,H4,152 

PROJECT TOTAL $13,500,000 

' l ••~'(."'f"'""'''o{l'"tob..o~Jk.,.,..,~cuothO.,...I-'n-"-<<o!lo.alhc-L:...,....... I>.n,... ""'okaln- a.•lO<M ..... f"D<'''Df...._, "'f"'l"nruluooo .. torcuh."' •'""'lw t:-~.-.... .,JoJrc><"'!'• _.tlk..:!l,.....,.._,.r, ........... ._,...,,...,., (C>O.I I-.dm~too...dooooo .... b>;n<ollto<f..npo.....,... 
....,..t.f_ "..,d"-'1.......,......_ Th.-F."t'"wnn..U.. ...., , -.. , .... , . «t.,..,...Jno • ........ ~· ..... .o..·<W ... ~ tino.;!, ._,.. •• ,., C< 'l\""oo!lvbod •• ""N.ol """' 

1"- ~' .. '"' •••.!:: • ...:o.,t.o.. 'll...n. 0<.:1> .,...,,.,, ,: ... , E·......,. \ .... , e-. .. n. ... ._..J • ..,.,., t..•~•'""• ·\-" .. f ... w l<~·- \...-.u., 
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SUNRISE 
ENG INEERING 

SUNRISE ENGLNEERING, INC. 
2152$. Vrncy;1rd, Suire 123 

1\lcY, J\rizona 85210 
Tel· (-lllO) 7(,S.8600 F.oxc ("~ 76S-8609 

Engineer's Opinion of Probable Cost* 

Project: Van Buren OCR - Altcmmi,·c 1-3 

Reach: Sheet PI - l\gua f'ria Ri,·cr w E l i\liragc Ru (Sta 40+(Xl w 60+00) 
Owner: FCDi\IC & CO,\ 

Prepa red By: lu\ fl' 

No. I I tern Dcscri~ tion Total C'nit L.:nit Price 
Construction 
Exca,·ation - Channel 16,576 CY S6.00 
Excavation - 13ox Culvert 3,352 CY S9.80 
Exca,·arion - "L.:" Channel 0 C:Y S9.80 
Channel I .incr 15,131) SY S7.25 
13ox Culvert - Concrete 1,170 CY S430.00 
"U" Channel - Concn:te 0 CY $430.00 
I lead wa lls 65 CY S430.00 
RIP RAP(@ Do\\'nstrcam Headwall) 276 CY H5.00 
Landscape 136,174 SF $0.10 
RcmO\-c and Replace Asphalt Road 1,469 SY $22.00 
l'lap Gates 6.00 E. A S8,000.00 

SubTotal 

25r~1o Construction Contingency (f raffic Control and Mobilizatio n) 

Total Constmction Cost 

La nd 

Land Ac<Ju is ition 

Uti lity Re location 

Water 8" -16" 

Water 18" and up 
Reclaimed Water 

Reclaimed Water Vault 

Fire llydrant 

Sewer Manholes 
Sewer Mains 

Storm Drain Structures 
Storm Drain Pipes 
Concrete lrrigation Ditch 
Irrigation Relocation 

Gas 6" Rcloc:uio n 

Gas 2011 Relocation 
Electric 

Electrical Pole 

Others (Telepho ne, Cable, Etc.) 

Street Lights 

Traffic Signals 

Traffic Conduit 

SRP Tower 

186,485.00 SF S2.25 

77 LF $105.00 

0 LJ-' 5510.00 
0 Lf' Sl05.00 
0 EA $5,000.00 

I I:: A $5,500.00 

0 Lf' $4,500.00 

0 LF 580.00 

0 1.1-' S2,500.oo 

0 Lf' S95.00 
0 LF $20.00 

0 I.S S150,000.00 
0 LS S25,000.00 
0 L~ S55,000.00 
0 I.F $130.00 

0 EA $7,000.00 
0 Lf' sso.oo 
0 EA S2,500.00 
0 1--:A s 150,000.00 

0 EA $1,000.00 
0 E.J\ $250,000.00 

Subtotal 

CONSTRUCTION T OTAL 

LAND T OT AL 

UTILITY RELOCATION TOTAL 

REACH TOTAL 

10/ 25/ 12 

Total 

S99.459 

$32,848 

so 
s 109,696 

$503,313 

so 
$27,950 

$ 12,420 

Sl3,(o17 

$32,325 

$48,000 

S879,628 

$2 19,907 

Sl ,099,535 

$419,591 

S8, 103 

so 
so 
so 

S5,500 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
$0 

$13,603 

$1,099,535 

$419,591 

$13,603 

$1,533,000 

'In prtwicling opinions uf prob:d>k CoiUinu:t>UII <:o,t tb~ Clk-nl unJ<T.~ IIHlJs 111:11 tlol· l::roginc~:r luu no cout ro1 m·cr cosu or Lilt• price uf l,.l,or, o:q•upmt'nl ur m:&tcri:•h. o r o \C'r th~
ContDcto r's mclhn.J of pridnt;. anJ that th~ opinioo o f pn>bcohlc cotucruction ~·ust pn.wio.lcd lil·n.-io i~ nn Jt· on th~· louis o fth" Ensim."r'f qu.dif11.·:11ions Mdupc'ricm .. -.: . ·n,,. 
Eub>inccr m:ak~ no \>:~mont~·. apreS!!o:d orimpli~'(l,u the :oc~ncy if '"d' opiuioou co111p:m:.:lto bid or 'llt tu:il ron~. 

1':\ Bu..-kr~·c;\O.f~.HSk~· linc \\;'aoh U<:R\.o\,lmiu\Co31 IL. tion:otc\ \ ":m Uun."l l l)noin~ (;h,.nnd Estim~ tt· · o\ftl'" l·ri• It> \OJ .-h-c;.xln 

SUNRISE 
ENGINEERrNG 

Van Buren DCR .~ \lternative 1-3 Cost Estimate 

SUNRISE E NGINEERING, INC. 
2152 S. Vincyoud, Suilc 123 

,\f<.-sa , .-\rizon:l 85210 
Td: (481~ 7(>8-861)() Pax; (480) 7(o8-8(,{)<) 

Engineer's Opi nion of Probable Cost * 

Project: Van llurcn OC R - t\ltcrnati,-c 1-3 

Reach: Sheet 1'2 - El i\ liragc Ru to Desert Springs Village (S ta 60+00 to 85+00) 

Owner: FCDi\IC & COt\ 

10/ 25/ 12 

Prepared By: RMP 

No. I I tem Dcscri~rion To tal Uni t Unit Price 
Construction 
F.xca,•ation - Channel 13,115 CY $6.00 
Exc.-wation - Box Cuh·cn 9,031 CY $9.80 
Exca,·arion - "U" Channel 0 CY $9.80 
Channel l .incr 13,217 SY S7.25 
Box Cuh-crt - Concrete 2,978 CY $430.00 
"U" Channel - C .. o ncrete 0 CY $430.00 
Headwalls 98 CY 5430.00 
RIP RAP (@ Downstream 1-fcauwall) 414 CY S45.00 
Landscape 11 8,954 Sfl S0.10 
Remo\'e and Replace Asphalt ltood 3,917 SY S22.00 

SubTotal 

zso;;, Constructio n Contingency ( l'mffic Control r~nd Mobili~:nion) 

Total Cons tructio n Cosl 

Land 

Land Acquisition 

Utili ty R elocation 

\'(/a[Cr 8"-16" 
Water 18" and up 
ReeL-limed Water 

Reclaimed Water Vault 

Fire Hydrant 

Scwt!r ~~Ian ho les 

Sewer ~Iains 

Storm Drain Structures 
Storm Drain Pipes 

Concre te I rrigntion Ditch 

Irriga tion Relocation 

G as 6" Relocation 

G"' 20" Rcloca tion 

Electric 

Electrical Pole 

O thers (Telepho ne, Cable, Etc.) 

Street Lights 

Traffic Signals 

Traffic Conduit 
SRP Tower 

134,684 Sfl $2.25 

355 LF SIOS.OO 
0 LF $510.00 

77 LF $ 105.00 

0 EA S5,000.00 

0 EA $5,500.00 

0 LF $4,500.00 

143 Ll ' 580.00 

0 Ll' 52,500.00 

0 LF $95.00 

0 Ll ' 520.00 

I LS $150,000.00 

0 LS 525,000.00 

0 LS S55,000.00 

199 LF $ 130.00 

2 EA $7,000.00 

66 Lf' $50.00 

I E.i\ $2,500.00 
0 EA $150,000.00 

0 Ei\ $1,000.00 

EJ\ S250,000.00 

Subtotal 

CONSTR UCTION T O TAL 

LAND T OTA L 

UTILITY RELO CATION T O TAL 

REACH T OTAL 

T otal 

$78,690 

$88,507 

so 
S95,824 

$ 1,280,353 

so 
542,007 

$18,630 

$11 ,895 

S86,179 

$1,702,086 

$425,521 

$2,127,607 

$303,039 

S37,258 

so 
$8,103 

so 
so 
so 

$ 11,473 

so 
so 
$0 

$150,000 

so 
so 

$25,838 

Sl4,000 

$3,3 13 

$2,500 

so 
so 

$250,000 

S5oi,4s:> 

$2,127,607 

$303,039 

$502,483 

$2,933,000 

' In prol-i<ling opiniOnS of prob:lblc cons truction cost the (.1~nl t<ndC'nt.ta.udJ rh~t the EngiM'-'r h:t.-< 110 comrol 0\'("r co"!~ o r !he price: of bbor. equipment or n•:atc-ri:tl~. or O\'t'r til\· 
Uuu octor's method of pricing.anJ tltat th o;- opinion of pmb:altk o:ousl.ru.:tion cost proviJcd lu;;re1n is m.Wc Ofl the h:a..sis of the Engin<:i:r'S 'lu:ilifiCation.s :mtl o;....:po::ricn~·c. The: 
Enginttr m;akC1 no wur.tnl~-. tspn•:!$d or implK-d. as the ac:curACr if ~uch opinions comp:~rt'tlto hid ur :~c t ual emu .. 

ll:\ lluckc~·o:\0-'234Skybnc W:uh OCR\.\tlmin\Cost Esnm:uo:\ \"rut Uurcn Ur:.>inl!."' Ch:utnd E..c tumttc · Agu.t Fri:r.to Ill.) .\n·.xbx 



SUN RISI:-. 
Proposed Design Elements: 

Approximate location : 

Station Range: 
Automated Ca lculation: 

Tota l: 

Tota l perLF: 

Tota l: 

Total pe rLF: 

To ta l: 

Tota l per LF: 

I 

Alt 1-3 - Sheet Pl (Agua Fria River to El Mirage Road) 

40+00 to 60+00 

$0.00 

UDIV/01 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

Bottom Width I Stream Left I Stream Right I Freeboard 

{ft) 

so 

$22 2,772 .23 

$226.97 

Side Slope (ft/ft) 
0 .13 

Side Slope (/tift) 

0 .25 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

{ft) 

I 

I Bottom Width I Stream Left ' I Stream Right I Freeboard 

1ft) Side Slope (ftlft) Side Slope (/tift) {ft) 

90 0.13 0.25 I 

~ !27th Avenue 

$288,486.45 <-Culvert Only 

$2,219.13 <-Culvert Only 

Element Dimensions 

I Water Depth I Length 

{ft) {fr) 

3 0 

Element Dimensions 

I Water Depth I Length 

{ft) {ft) 

3 981.5 

Element Dimensions 

I Number of I Headwalls I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Barrels (EA) {EA) Headwall {CY) Depth {ft) Width {ft) {ft) 

5 2 138 1.00 1.00 130.00 

(beneath culvert) (sides of culvert) 

Rpmforcpd 4' x. s· Contr t>te Sox Culvert 

Total: $247,674.38 

$1,553.60 

Agua Fria 

<-Culvert Only 

<-Culvert Only Total per LF: 

I Number of 

Barrels (EA) 

6 

Reinforced 4' x 10' Concrete U-Channel 

Total : $0 .00 

Total per LF: I#DIV/01 

I Number of 

Barrels (EA) 

5 

Utll ityAPiocatiom 

Tota l: $13,602.50 

Ele ment Dimensions 

Item Description 

Water8" · 16" 

Water 18" and uc 

Reclaimed Water 

Reclaimed Water Vault 

Fi re Hvdrant 

Sewer Manholes 

Sewer Mains 

Storm Drain Structures 

Storm Drain Pipes 

Concrete lrri at ion Ditch 

lrri ation Relocation 

Gas 6M Relocation 

Gas 20" Relocation 

Electric 

Electrical Pole 

Others (Te l, Cable, Etc. 

Street li hts 

TrafficSi nals 

Traffic Conduit 

SRP Tower 

I 

I 

Headwalls 

{EA) 

Headwalls 

{EA) 

0 

Unit 

lF 

lF 

lF 

EA 

EA 

EA 

LF 

EA 

LF 

lF 

lS 

lS 

lS 

lF 

EA 

lF 

EA 

EA 

EA 

EA 

Element Dimensions 

I Rip Rap per Downsrreom I Over Excavation I Over Excava tion I 
Headwall (CY) Depth (ft) Width (ft) 

<-Culverr Only 

<-Culvert Only 

(beneath culvert) (sides of cu lvert) 

Length 

1ft) 

159.42 

Element Dimensions 

IRipRop per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY Depth {ftj Width (ft) {ft) 

138 1.00 1.00 0 .00 

(beneath culvert) (sides of culvert) 

B1d Items 

Quantity Unit Price Cost 

77.17 $105.00 $8,102.50 

$510.00 $0.00 

$105.00 $0.00 

$5,000.00 $0.00 

$5,500.00 $5,500.00 

$4,500.00 $0.00 

0.00 $80.00 $0.00 

$2,500.00 $0.00 

0.00 $95.00 $0.00 

0.00 $20.00 $0.00 

0.00 $150,000.00 $0.00 

$25,000.00 $0.00 

$55,000.00 $0.00 

0.00 $130.00 $0.00 

$7,000.00 $0.00 

sso.oo $0.00 

$2,500.00 $0.00 

$150,000.00 $0.00 

$1,000.00 $0.00 

$250,000.00 $0.00 

I R/WWidth I Stream Left I Stream Right I Taro/ Depth I Toto/ Width 
{ft) Width (ft) Width (ft) 1ft) {ft) 

105 32.00 16.00 4 98.00 

I R/WWidrh I Stream Left I Stream Right I Total Depth I Total Width 
{ft) Width (ft) Width (ft) {ft) {ft) 

190 32.00 16.00 4 138.00 

I Additional Bottom I Thickness "T" I Wall Width "W " I Total Depth I Total Widrh 
Slab Th ickness {ft) {ft) {ft) {ft) {ft) 

0 .17 0.88 0.916666667 6.92 57.17 

I Additional Bottom I Thickness "r I Wall Width "W " I To tal Depth I Taro/Wid th 
Slab Thickness (ft) (ft) {ft) {ft) 1ft) 

0.17 0.79 0.67 6.75 36.33 

I Additional Bottom I Thickness "T" I Wall Width "W"I Total Depth I Toto/ Width 
Slab Thickness (ft) {ft) (ft) (ft) 1ft) 

0.17 0.88 0.916666667 6.92 57.17 

Eleme nts w/la n d & Appu rte nances 

lh.1nnel .A ,,y Bottom 

Channel 18 30' Bouom 

_,,.,dnPI.2_ ~!!I 

60" RGRCP· m asp halt 

Rt>u,forced 4' x 5' Concro.>tt:> Box Cu lvert 

Reinfor ced 4' x 10' Concrete U-Channel 

Bid Items 

Excavation I Haul Export I Liner I {CY) {CY) {SY) 

0 .00 0.00 0 .00 

Unit Price 

$6.00 . _&QQJ $7.25 j 

$0.00 sooo $0.00 

Bid Items 

Excavation I Haul Export I Liner I {CY) {CY) {SY) 
16576.44 16,576.44 15,130.50 

Unit Price 

$6.00 $000 $7.25 

$99,458.67 $000 $109,696.11 

Excavation I Haul Export I Culvert Concrete 1 
{CY) {CY) {CY) 

1903.79 1,903.79 627.51 

-- __ $9.80j 5ooo j $430.00 1 

$18,657.15 $0.00 $269,829.30 

Excavocion I Haul Export I Culvert Concrete I 
{CY) {CY) {CY) 

1448.07 1,448.07 542.98 

$9.801 sooo l $430.00 1 
$14,191.04 $0.00 $233,483.34 

Excavation I Haul Export I Culverr Concrete I 
(CY) (CY) (CY) 

0.00 0.00 0.00 

$9.80 $000 $430.00 

$0.00 $0.00 $0.00 

Cu lvert Quantities for 4' K 10' Reinforced Bo)( Culvert - ADOT B Standards 

Number of Ba rre ls Concrete einforced Ste Thickness "T" 

(EA) CY lbs '" 1.102 160.4 13.000 

2.067 310.0 10.500 

2.987 446.4 10.500 

3.907 561.5 10.500 

4.827 708.3 10.500 

5.747 842.6 10.500 

' All boK cu lverts have an additional 4M of width on either side of the bottom slab 

6Conc. (per Barre l) 

CYI 
0 .86 

4' 

A Cone. (pe r Barre l) Stl. (per Barrel) 

CY) (lbs) 

1.4 130 

6Conc. (per Barrel) 

ICYI 
1.55 

4' 

6 Cone. (per Barre l) 

CYI 
2.51 

Wall Width" 

'" 12.0 

11.0 

11.0 

11.0 

11.0 

11.0 

dd itional Thickness 

'" 0.000 

2.000 

2.000 

2.000 

2.000 

2.000 

l ength (ft} 

982 

0 

130 

159 

1.271 

Landscape 

{SF) 

0.00 
I 

- $0,10 j 

$0.00 

Landscape I {Sf) 

136,174.49 

$0.10 

$13,617.45 

Bidttems 

Cost ($/ft) 

$0.00 

$0.00 

UDIV/0! 

$654.47 

$0.00 

$2,522.97 

$0.00 

$2,062 .92 

IIOIV/01 

Land Purchase 

{SF) 

0.00 

$2.25 

$0.00 

Land Purchase 

{SF) 

186,485.00 

$2.25 

$419,591.25 

Culvert Steel I Headwalls Concrete I 
{lbs) {CY) 

92,079.00 35 

Unit Price 

~ $430.001 

$0.00 $15,123.10 

Bid Items 

Culverr Steel I Headwalls Concrece I 
{lbs) {CY) 

72,886.82 30 

Unit Price 

sooo l $430.001 

$0.00 $12,826.90 

Sid Items 

Culverr Steel I Headwalls Concrete I 
(lbs) (CY) 

0.00 0 

Unit Price 

$000 $430.00 

$0.00 $0.00 

\'an Buren O CR ,\ltcrnati,·c 1-3 Cos t Estimate 

Rip Rap I R&R Asphalt 
{CY) {SY) 

138.00 825.74 

$45.00 1 $22.00 

$6,210.00 $18,166.30 

Rip Rap I R&R Asphalt I Flop Gates 

{CY) {S Y) (EA) 

138.00 643.58 6.00 

$45.00 1 $22.001 $8,000.00 

$6,210.00 $14,158.86 $48,000.00 

Rip Rap 

(CY) 

0.00 

$45.00 

$0.00 
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SUNIUSI 
Prooosedl>esoJnEiemlnls: 
Approxlml t• l OC<I tlon· 

Stat•on~nge· 

Au t oml!l t edCo~llcvlat lon 

T01al : 

Tou l per lf : 

I 

Total: 

TotJiperlf: 

I 

ToUIPf!rl.F: 

Totalperlf : 

I 

TO!~ I: 
Total pt!rl.F : 

I 

$:Z7, l&Ul 

$11930 
<~honnel Onty · No l and Purc.ho~ 

<<hon~ Only - No l ond Purchou: 

£1ement01""'nllo"' 

Borro;;,
1
Wid!h I :_•:;L;~J I :;;~i:t,l Fr~t;:;rd 

30 

$147,441.06 

$ 155. 19 

8oltam Width 

_1/!L 
so 

511,782.07 
$226.97 

Boltom Width 

.Jl!L .. 
$632,451.07 

$2,219.13 

NumM r oj 

8orr~~ 

5 

0.13 

I sueamttit I 
Slde51!!J!!..Jl.!!l!) 

0.13 

] s!'¥:t~ ] 
0.13 

0.25 

<.Chonnel Only - No Land Purcha~ 

<.Channel Onlr · No Land Purcha~ 

Stream Right 

5/lh~t 
0.25 

I Fruboard I Wm~r~plh 
{{tJ ljrl 

~.ctxmMI Only · No Lond Purcho~ 

c.(honMI Only · No Lond Pun:ho~ 

Sis;;;~, I 
0.25 

Charler5chool 
~<ul~er!On/y 

~.(lllllef/Only 

Frteboord 

U•i 

3 

] Wot~r oe;~" 

3 

I 1/eortwo//s 
(fA I Rip Rop ~r Downstream 

fleodwo/1 CY 

1 138 

Element OimensiQns 

I Lrmglh 

_1/!L 
950 

[Iemen! Dimensions 

l Lt"fflh 

J/'1 
S2 

ElementDimensloos 

(bene~th ru lvert) (sldes of ru lvtrt) 

$736,409.34 
51,796.12 

\lnrOI!l(> PIOKP ~ cro~~·n& al 1 ZO.h Or IV@ ~~~rl Spr•n&s) 
<.Culvef/Ortl)' 
<.Culvef/Only 

Number of 

Bcrr!!f.!lEA 

4 

Element Dimensions 

I Heodwolls ~r Excavo/ion I Lt~"fflh 
(EA Width () (fr} 

1.00 
(bene~th culvert) (sides of rulvert) 

Rrlnfgrcrd4' x 10' CpntrelfU .Ch~nnfl 

~ 

Toul: $0.00 
Total per Lf: IIOIV/0 1 

NumMr of 

Eklrre /5 (EA 

<.Culvert Only 

<.CulwutOnly 

Eleml!rlt Dlmenslons 

(beneath culvert) (sldesofcuiYI!rt) 

$502,483.33 

ElementDimeoslons 

::e~~=!ion u~r I Qvantity 
354

.
83
1 Unit P~i:~ .OO 

WOlle r 18" ~od UP I LF ol $510.00 

f!!!! 
$37.257.50 

50.00 

Redaimed Water I tF I 77.1? 1 $105.00 1 $8,102.50 
Reclaimed Water Vault EA 0 $5,000.00 $0.00 
Fire Hvdr~nt £A 0 55,500.00 SO.OO 
Sewer M~nholes £A 0 $4.500.00 $0.00 electria l MHs 

Sewer Malns t f 143.42 $80.00 511,473.33 

Storm Or~i n Structures EA 0 $2 500.00 $0.00 
Storm Dr~l o Pipes Lf 0.00 $95.00 $0.00 

Concrete lrriut ioo Ditch LF 0.00 $20.00 $0.00 
lrri a tlon Rei~Xa tion LS 1.00 $1 50,000.00 $ 150,000.00 
Gas 6" Relocat ioo LS 0 $25 000.00 $0.00 

G~s 20" Relocation 1.S 0 $55,000.00 50.00 
Elect ric t F 198.75 $130.00 $25 837.50 2uge, 1 ohe 
Elect rla l Pole EA 2 57,000.00 $14,000.00 

Others {lei, cable, Etc. tF 66.25 $50.00 $3 3 12.50 
Street li hu EA 1 52,500.00 52,500.00 
Tra rti c Si n~Js EA 0 $150.000.00 $0.00 

Traffi c Conduit EA 0 $1,000.00 SO.OO 
SRP Tower I EA I 11 5250,000.00 5250,000.00 

T 

I 

I 

lf/WWidth 

_1/!L 
110 

R/WWidrh 

..Jl!L 
l OS 

R/WWidth 

1/!1_ 
190 

I I 

fOioiOepth 

.Jl!). 

' 

roto/Dt'pth 

U•i 

TOloJDl'plh 
({I) 

Totolo.t'plh 

.Jl!L 
6.92 

Totol~prh 

_1/!L 
6.92 

I'Ofoi:Uidr" 
78.00 

Toto/ W•"dth 

' 98.00 

l rotoi;,Jdth 

138.00 

Elemenu wf Lllnd & Appurten anc:e1 

lf .orcOWJfion 

..JE!L 
1,822.88 

56.00 
$10,937.28 

EIICOVOI/011 

IHoul [ xporr I 
(CYJ 

1,822.88 

sooo 
5000 

I"'""'""" I __j____{£rL__J_ 
10,415.47 10,415.47 

$6.00 1 sooo 
$62,492.84 sooo 

,fJCCOYalion IHO~ I 'CY, 
876.70 876.70 

$6.00 sooo 
$5,260.21 5000 

TTolo/Widlh Excovo tion 

' ICY 
57.17 4,173.70 

I Toto;;idrh 

46.25 

$9.80 
$40,902.22 

Excovotioo 

4857.68 

$9.80 
$47,605.24 

sooo 
so.oo 

~ 
5000 

Length(ft } 

Bid Ite ms 

"' 950 

" 0 
185 

010 

0 

""'' ...E!L 
I ,,,..,, .. I 

(Sf! 

17,94 1.97 1.993.55 

UnltPrke 

----s7.iS $0.10 
$14,453.25 $1 ,194.20 

Bid Items 

liner 

'SY, I ''""="' I (SFJ 
10,423.34 

Unit Prke 

$7.25 
$75,569.22 

Bid Items 

"~' 
....ill~ 
800.23 

UnftPrke 

----s7.2s 
$5,801.66 

$430.00 

$591,548.85 

$430.00 
5688,804.10 

g3,8 10.06 

$0.10 
$9,381 .0 1 

I t~ I 
7,202.06 

$0.10 
$720.21 

UoltPrke 

sooo 
5000 

Bld Uems 

Unlt Prke 

sooo 
sooo 

Bid Items 

Cas t (S/ /11 
sooo 

5366 80 
$39 1 44 
$6S-4 47 

sooo 
52,41312 
$2,005 04 

sooo 
I OI V/()1 

Land Purcho~ 

__M_ 
25,064 60 

52.25 
556,395. 35 

LandPurchou: 

__M_ 
99,756.30 

$2.25 
$224,451.68 

tondPurcho~ 

...BL 
9,862.90 

52.25 
$22,191.53 

$430.00 
515, 123.10 

$430.00 
526,883.60 

Toto/ Depth 

JI!L 
6.92 

I Toto;;;idth 

46.2S 

I Haul ;;: t I Cu/ve~~o;crm I Cul~~s:teel I Hrodwo:~~oncr~lr Excovotion 
'CY, 

0.00 

$9.80 
so.oo 

Culvert Qu~n llt ies for 4' ~ 10' Reinforced Box Culvert - AOOT 8 Stand~rds 

0.00 

5000 
sooo 

Number of aarre ls I Concrete keinforcl!d SteEl Thickness ~T~ IW~II Width " 
[A C1 

1.102 

2.067 

2.987 
3.907 

4.827 
5.747 

160.4 

446.4 
561.5 

708.3 

842.6 
"All box ru lveru h~ve an addillona\ 4" of wldlh on either side of the bottom sl ~b 

Stl . (perBomel) 

"' 130 

Stl.(per Barre l) 

lbs' 

220 

Stl. (perBure l) 

130 

Stl.(perBarre l) 

"' 

Stl. (perBarrel) 

"' 130 

Stl. (per Barre l) 
lbs' 

13.000 

10.500 

10.500 
10.500 

10.500 

10.500 

'lo 

12.0 

11 .0 

11 .0 
11.0 

11 .0 
11 .0 

0.00 0.00 
UnltPrke 

$430.00 
--so:oo 

dditlonallhickness ,, 
0 .000 

2.000 

2.000 

2.000 

2.000 

2.000 

sooo 
sooo 

5430.00 
--so:oo 

RipRop R&RAspholl 

CY (SY 

138.00 1,810.28 

$45.00 1 $22.00 
S6,210.00 539,826. 11 

Rip Rop R&R Asphalt 

CY {SY 

276.00 2,106.94 

S45.oo l sn oo 
$12.420.00 $46.352.78 

RlpRop 

Jf!l_ 
0.00 

$45.00 
so.oo 

\'an Buren DCR Alternative 1-3 Cos t Estimate 



SUNRISE 
ENGl::-.:-EERING 

SUN RISE E NGI NEERIN G, I N C. 
2152 S. Vineyard. Sui1c 123 

.\ fc~. Arizona 85210 
Tel: (480) 768,8!.-lll Fax: (481~ 768-8609 

E ngin eer's Opinion of Probable Cost * 

Project: Van Buren DC R , i\ ltc rna ti,-e [ ,3 

Reach : Sheet 1'3 , De,en Sprin1,-s Villa1,>c to Fresh n Easr (Sta 85+(K) to 110+00) 

O wn e r: I'CD~IC & COA 

Prep ared By: RMP 

No. I f tern Dcscri~t.ion T o tal Uni t Unit Price 
Co nstruc tion 

Exca,·ation - Channel 44,922 CY 56.00 

Exc:lYation - Box Cuh·crt 829 CY $9.80 

Ex.c~xa tion - "U" Channel 0 CY $9.80 
Channel Liner 30,829 SY $7.25 

Box C uh-c rt , Concrete 273 CY $430.00 

"U" Ch~nel - Concrete 0 CY $430.00 
Headwalls 3 1 CY $430.00 

RJP Ri\P (@ D ownstream Headwall) 138 CY $45.00 

Land$capc 277,464 SF SO. lO 

Remove and Replace Asphalt Road 360 SY S22.00 

SubTotal 

25"~, C:onsrr ucrion Contingency ( l'raffic Control and Mo bilizatio n) 

To tal Construc tio n Cost 

Land 

).and Acquisition 33 1, 181.60 SF $2.25 

Uti li ty Re locatio n 

Water 8"-16" 6(> I.F $105.00 

\Vate r 18" and up (] LF $5 10.00 

Reclaimed Water 0 LF $105.00 

Reclaimed Water Vault 0 Ei\ $5,000.00 

rirc Hydrant 0 EJ\ $5,500.00 
Sewer Manholes 0 LF $4,500.00 

Sewer l\ lains 66 LF sso.oo 
Storm Drain Structures 2 LF $2,500.00 

Storm Drain Pipes 0 LF $95.00 

Concre te I rrigar.ion Ditch 0 Ll' S20.00 

Irrigatio n Reloca tion 3 LS s 150,000.00 
G as 6" Relocatio n 0 LS $25,000.00 
Gas 20" Relocation 0 I.S $55,000. 00 

Electric 199 l.F $130.00 

Electrical Po le I F. A $7,000.00 

O thers ( f elephone, Cable, F. tc.) GG Lf' S50.00 
Street Lights 0 Ei\ $2,500.00 

Traffic Siw •als () E!\ $150,000.00 

Traffic Conduit 0 EJ\ $1,000.00 

SRP Tower 0 Ei\ S25o,ooo.oo 

Sub toral 

CONSTRUCTION T OTAL 

LAND TOTAL 

UT ILITY RE LO CATION TOT AL 

REACH T OT AL 

10/ 25/ 12 

'l'o t:tl 

5269,529 

$8, 128 

so 
$223,5 12 

$ 11 7,601 

w 
513,442 

$6,210 

$27,746 

$7,914 

$674,082 

S l68,520 

$842,602 

$745,159 

SG,95G 

so 
so 
so 
so 
so 

$5,300 

$5,000 

so 
so 

$450,000 

so 
so 

$25,838 

S7,000 

$3,3 13 

so 
so 

so 
so 

5503,406 

$842,602 

$745 ,159 

$503,406 

$2,091,000 

'1•1 prn,,.:lmg opn1i<J11 < of proh.dlk con~ t noction CO>'! the (Jtcn t undcr~t:1mh that the L::nginccr h:~ ~ n•• c•'liUrol (.>\>cr cus l ~ or thc price of l.,ho r, Ctjllljlll\t'n t <">r m.tlCfl.il•. o r nn·r 

the Conlr'll~tor's mclhi'M.I o f pricing. :..nJ that th..: o 1liniuo of proltothh: constroc.:tion cost pro,;,.h:J herein is m:Wc: on tile b~s of the F..ng;nc:cr's qv ... lifi\' .\ tions :o.nd cxpcricm.·c: 

Tlw Elt.~il let'r 111:1kr) IIQ w:~muuy. n::pn-s~t·d or unpli('d, IL'l the :~ccurx~· if s~.~:: h t'JJMUitJII ~ compan'\1 to hid o r :1\'IIUI co:.ts.. 

J •·\ lhl('kcyc\1)·42.3~~k~·lu~e· \X ':~~h tx.:R\. \Lhl1in\C. r.<t J.:..,rmulc\ \' :~n llun:n Dr.titM!,"-' t:h:mncl E~tinuuc · .\g\<.t [•m to IUJ .-h ·c x l <.~ 

SUNRISE 
ENCJ:-;EElUNG 

\ ' an Buren OCR ,\ ltcrnati\"C l-3 Cost l ·:s timatc 

SUNRISE E N GI NEE RI NG, INC. 
2152 :;_ \ 'iner.ml, Sui k 123 

.\ lcstt .. \rizorm 85210 
Td: (480) 768-8600 """ (480) 768-8609 

Eng ineer's Opinion of Probable Cost * 

Project: Van llurcn DCR , r\l tema ti\'C 1-3 

Reach: Sheet 1'4 , crcsh n E:1sy to Vcr>an tc (Sta 110+00 ro 135+00) 
O wner: cCDMC & COt\ 

111/25/ 12 

Prepa red By: R~ll' 

No. I Item Descrietion Total Unit L·ni t Price 
Construction 
Exca\·ation - Channel 27,461 CY 56.00 
I:'.xca\·arion - Bo x Culven and GO" RGRCI' 2,921 CY $9.80 
F.xcm·mion - "l''' Channel 0 CY S9.80 
Channel Liner 19,428 SY $7.25 
Box Culvert - Concrete 591 CY $430.00 
"L'" Channel - Concrete 0 CY $430.00 
lleodwalls 42 CY $430.00 
RI P RAP(@ Downstream Headwall) 148 CY S45.00 
Landscape 174,851 sr: SO. lO 
Remove and Replace Asph alt Road 1,342 SY $22.00 
60" RGRC P- in asphalt 847.55 Lr: S I90.oo 
Slurry Backfill 513.7 1 CY $45.00 
Storm Drain Manhole - Mi\G 52 1 3.00 1-:A $4,500.00 

SubTotal 

25% Construction Contingency ( f raffic Control onu Mobilization) 

Total Construc tion Cost 

Land 
J .and Acquisit ion 

Uti lity Re location 
Water 8" -16" 

Water 18" and up 
Reclaimed Water 
Rec laimed Water Vault 
Fire l lydr:lnt 

Sewer Manho les 

Scwc.:: r i\•lains 
Storm Drain Structures 
Stann Drain Pipes 
Concrete I nigation Ditch 
f rrigarion Relocatio n 

Gas G" Relocation 
Gas 20" Relocation 
Electric 
Electrical Pole 
O thers (l'elcphonc, Cable, l·,tc.) 

Street Lights 
Traffic Signals 
T raffic Conduit 

SRI' Tower 

224,792.20 SF S2.25 

144 Lf' 5105.00 
0 l.F $510.00 
() LF $105.00 

0 Ei\ $5,000.00 
I) 1-: t\ $5,500.00 
I) Ll ' S4,51JO.OO 

118 LF S80.00 

0 Ll" 52,500.00 
92 l.F S95.00 

0 Ll" S20.00 
LS $ I 50,000.00 

2 LS 525,000.00 
I I..S $55,000.00 

185 Lr: $130.00 
2 Ei\ $7,000.00 
26 J.r $5000 
I EA $2,500.00 

0 El\ s 150,000.00 
0 I·:A $1,000.00 

0 1-'.i\ S250,000.00 
Subtotal 

CONSTRUCTION T OT AL 
LAND T OT AL 

UT ILITY RELO CAT IO N T OT AL 

REACH T OTAL 

To tal 

SIG4,7GC. 
528,63 1 

so 
$140,852 
5254,0 18 

so 
Sl8,254 

$(,,(,(,() 

~ 1 7,485 

$29,525 
$1(,1,035 

523, 117 
$13,500 

$857,84 1 

$214,460 
$1,072,302 

5505,782 

$15, 146 

so 
so 
so 
Stl 

so 
S9,4(,o 

so 
$8,764 

so 
$150,000 

S50,000 
$55,000 
$2:1,985 

S14,000 
51,300 

S2,500 

so 
so 
so 

5330,155 

$1,072,302 
$505,782 
$330,155 

$1,908,000 

"In pro•·kling o tliuion• o f pn>bu.l1k· .:onslmdion cost thr Clinu nmlc"'Hmc.l' th:o~ tlu: Eugm«r h:n no control o•·cr CO'\ t ~ or the prK:<' ofl~ho r, ~'t1 11 i pnwnt or m:ttt .. ri:J~. ur O \ '\"r 

tho.: C.c..ntnctoc'l' method of priciug. :wJ t h ~t the• o pinion of pn:.IJ..Io lc• ronstnoction l'tl)t P""'"o..l,-.:1 hcn:m u m\lt.lc• (Ill the h;oji~ uf thc E.ngin,...,r's qu:.lifi.::ttlon' "'"J ,,~; pcrn:nl-.: 

Th, Engin<.'l:f m:U.: .. .,. no WllrT:tnly . c•.l:prc-<sc.J or iutpli,..l. "~ the ~CCI.o r~Cl' tf snch qpmiun~ com par.:.! 1<'1 bid 01 ..C tu ~l CO'Jh . 

l' \ 1Ju~;l., ~c\U-'2J-'Sk!·\uu." \\ :!:ih lX:I(\ .\Jmin\Co.,:t btnn:>~c·\ \ ~~~ l,_.oll.-tl 1).-~m~~ <:hwnno:l b titnat o: · ·\f'!u l· n.o tu uo; ."'.H· d~ ~ 
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SUNRISE 
Proposed Design Elements: 

Approximate location : 

Station Range: 

Alt 1-3 - Sheet P3(Desert Springs Village to Fresh n Easy) 

85+aa to 11a+aa 

Automated Calculation : 

ChannellB- 3a' Bottom 

Total : 

Tot al per LF : 

Total: 

Total per LF: 

$520,787.84 

$216.41 

Bottom Width 

1ft! 
30 

ert 14 

$125,728.42 

$1,796.12 

Number of 

Barrels (EA) 

4 

Reinfo rced 4' x 10' Concrete U-Channel 

Total: $0.00 

Total per LF : #DIV/a! 

Number of 

Barrels {EA} 

4 

Utility Relocations 

Total: $503,4a6.25 

Element Dimensions 

Item Description 

Water 8" -16" 

Water 18" and up 

Reclaimed Water 

Reclaimed Water Vault 

Fire Hydrant 

Sewer Manholes 

Sewer Mains 

Storm Drain Structures 

Storm Drain Pipes 

Concrete Irrigation Ditch 

I rrib'tltion Relocation 

Gas 6" Relocation 

Gas 20" Reloca tion 

Electric 

Electrical Pole 

Others (Tel, Cable, Etc.) 

Street lights 

Traffic Signals 

Traffic Conduit 

SRPTower 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

Element Dimensions 

I Stream Left I Stream Right I Freeboard I Water Depth I Length I R/ WWidth I Stream Left I Stream Right I 
Side Slope lftl ftl Side Slape lftlftl 1ft! 1ft! 1ft! Average 1ft) Width 1ft) Width (ft) 

I a.13 

I Headwalls 
{EA) 

I 2 

I Headwalls 

{EA} 

I 0 

Unit 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 

LF 

LF 

LS 

LS 

LS 

LF 

EA 

LF 

EA 

EA 

EA 

EA 

I a.25 

119th Avenue 

<-Culvert Only 

<-Culvert Only 

I 1 I 6 I 2,4a7 I 133 I 56.aa I 28.ao I 
354.33 110 

1294.13 135 

758.a5 155 

Element Dimensions I Rip Rap per Downstream 
Headwall (CY) 

I 138 

<-Culvert Only 

<-Culvert Only 

' Rip Rap per Downstream 
Headwall (CY) 

I 138 

Quantity 

66.25 

0 

a 

0 

0 

0 

66.25 

2 
0.00 

0 .00 

3.00 

a 

198.75 

1 

66.25 

0 

0 

0 

I Over Excavation I Over Excavation I Length 

Depth 1ft) Width (ft) 1ft) 

I l.aa I Lao I 7a.aa 

(beneath culvert) (sides of culvert) 

Element Dimensions I Over Excavation I Over Excavation I Length 

Depth {ft} Width {ft) 1ft! 

I 1.00 I 1.00 I 0.00 

(beneath culvert) (sides of culvert) 

Bid Items 

Unit Price Cast 

$1as.aa $6,956.25 

$510.ao sa.ao 

$1as.aa sa.aa 

ss,aao.aa so.oa 

ss,saa.aa sa.aa 

$4,sao.oa so.oa 

$8a.oa $5,3aa.oa 

$2,Saa.oa Ss,aaa.aa 

$9s.ao so.aa 

$2a.aa sa.aa 

$15a,aao.aa $4Sa,aaa.aa 

$2s,aaa.aa sa.aa 

sss,oao.aa sa.aa 

$13a.aa $25,837.5a uge, 1 ohe 

$7,aaa.oa $7,0aa.oa 

ssa.aa $3,312.Sa 

$2,50a.oo so.oa 

$15a,aaa.aa sa.oa 

$1,aoa.ao so.aa 

0 $2Sa,aaa.aa sa.aa 

I Additional Bottom I Thickness "T" I Wall Width "W" I 
Slab Thickness 1ft) lftl 1ft) 

I a.17 l a.88 I o.916666667 1 

I Additional Bottom I Thickn ess ''T'' I Wall Width "W" I 
Slab Thickness 1ft) (ft) 1ft) 

I 

127 If 

1 EA 

a.17 I a.88 I a.916666667 1 

(24", 30", and 48") 

Van Buren DCR Alternative 1-3 Cost Estimate 

Elements w/ Land & Appurtenances Leng th (ft) Cos t ($/ftl 
Channel !A- 1a' Bottom a sa.aa 
Channel lB- 3a' Bottom 2,4a7 $526.05 

II ·-t a sa.aa 

Channel 3 90' Bottom a sa.aa 

60" RGRCP- in asphalt a so.ao 

.. ,f.,rc .. ~ "' .:.0 C~ .. ~· ~ .· S~;; (.Jv~·rt !S B~rrr: so.aa 

R<-..1for~ •. j . x .~. .... _ancrt .. Box Culvert j4 B.:ur_:-1 7a $2,189.92 

Reinforced 4' x 5' Concrete Box Culvert a sa.aa 

Reinforced 4' x 1a' Concret e U-Channel a #DIV/a ! 

2.477 

Bid Items 

Total Depth r ota/Width Excavation I Haul Export I Liner I Landscape I Land Purchase 

1ft! 1ft! (CY) (CY) {SY} (SF) {SF) 
7 I114.0a 44,921.52 144,921.52 l3a,829.29 1277,463.62 J 331,181.6a 

Unit Price 

Total Depth I Total Width 
1ft! 1ft) 

6.92 I 46.25 

Total Depth I Total Width 

1ft! 1ft) 

6.92 I 46.25 

$6.aa l 

$269,5 29.12 

$112.aa 

sa.aa l 

sa.ao 

$7.25 1 

$223,512.36 

Excavation I Haul Export I Culvert Concrete J 
(CY) (CY) (CY) 

829.36 I 829.36 I 273.49 I 

$9.8a l so.aa l $43a.aa l 

$8,127.72 sa.aa $117,6aa. 7a 

Excavation I Haul Export I Culvert Concrete I 
(CY) (CY) (CY) 

o.aa I a.aa I a.oa I 

$9.8a l sa.aa l $43a.oa l 

sa.aa so.aa sa.oa 

$0.1a l $2.25 

$27,746.36 $745,158.6a 

Bid Items 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

39,3as.oa I 31 I 
Unit Price 

$O.aO I $430.aa l 

sa.aa $13,441.8a 

Bid Items 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

a.oa I a I 
Unit Price 

sa.aa l $43a.aa l 

sa.aa so.oa 

Cu lvert Quantities for 4' x 1a' Rein forced Box Cu lvert- ADOT B Standa rds 

Number of Barrels Concrete einforced Ste Thickness "T" 

(EA) (CY) (lbs) (in) 

1 l.la2 160.4 13.oao 

2 2.a67 310.a 10.sao 

3 2.987 446.4 1a.soa 

4 3.9a7 561.5 1a.saa 

5 4.827 7a8.3 1a.sao 

6 5.747 842.6 1a.saa 

'All box cu lverts have an additional4" of width on either side of t he bottom slab 

Inlet Wings 

Per ADOT B Standards- 4:1 Slope- a· Skew- 10' X 4' I 
Concrete (1 Barrel) Stl.(per Barrel) 

(CY) (lbs) 

6.99 1 526 1 1.41 13a l 

Outlett Wings 

Per ADOT B Standards- 4:1 Slope- a• Skew- 1a' x 4' I 
Concrete (1 Barrel) Stl.(per Barrel) 

(CY) (lbs) 

12.541 949 1 2.51 1 22a l 

Inlet Wings 

Per ADOT B St andards- 4:1 Slope- a• Skew- 1a' x 4' l 
Concrete (1 Barrel) 

(CY) 

Outlett Wings 

6.99 1 526 1 1.4 1 13a l 

Per ADOT B Standards- 4:1 Slope- a· Skew- 10' X 4' I 
Concrete (1 Barrel) T steel(1 BarreiJI:onc. (per Barrt Stl. (per Barrel) 

(CY) (lbs) I (CY) (lbs) 

12.54! 949 1 2.51 1 22a l 

'Wall Width "W" Additional Thickness 

(in) (in) 

12.a a.aaa 

1l.a 2.aaa 

11.a 2.aoa 

11.a 2.oao 

11.a 2.aaa 

1l.a 2.aaa 

4 Barre ls 

Concrete Steel 

(CY) (lbs) 

11.19 916 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

2a.07 16a9 

4 Barrels I 
Concrete Steel I 

(CY) {!bs) 

11.19 916 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

2a.a7 16a9 

Rip Rap I R&R Asphalt 
(CY) (SY) 

138.aO I 359.72 

$4s.aa l $22.aa 

$6,21a.aa $7,913.89 

Rip Rap 

(CY) 

a.aa 

$4S.aa 

sa.aa 



SUNR ISI:: 
Proposed Design Elements: 

Approximate location : 

Station Range: 

Automated Calcu lation: 

Ch.1nr, .. l !A .o· ~ottam 

Tota l: 

Tot a l pe r LF: 

Alt 1-3 - Sheet P4 (Fresh n Ea sy to Versante ) 

110+00 to 135-+00 c==·· I 

$72,754.20 

$167.19 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

Element Dimensions 

I Bottom Width I Stream Left l Stream Righr I Freeboard 

I 
Water Depth 

I 
Length 

(/!) Side Slope (ft/ft) Side Slope (ftlft) (ft) (/!) (ft) 

Chumt>ll6 !Q' Bolt·.•m 

Total: 

Tot al perlF: 

I 

60" RGRCP- m asphalt 

Tota l: 

Tota l pe r LF: 

Total: 

Tota l per l F: 

I 

10 

$150,349.35 

$216.41 

Borrom Width 

(ft) 

30 

$195,126.17 

$230.34 

$171 ,573 .40 

$1,796.12 

Number of 

Barrels (EA) 

4 

Reinforced 4 ' x 10' Conc rete U-Channel 

Tot al : $0.00 

Tota l per LF: UDIV/0! 

I Number of 

Barrels (EA) 

4 

Utihtv ReiOCol ttOm 

To ta l: $330,155.00 

Element Dimensions 

Item Description 

Water 8" -16" 

Water 18" and up 

Reclaimed Water 

Recla imed Water Vault 

Fi re Hydrant 

Sewe r Manholes 

Sewer Mains 

Storm Drain Structures 

Storm Drain Pipes 

Concrete lrriRation Ditch 

lrrhzat ion Relocation 

Gas 6" Relocation 

Gas 20" Relocation 

Electric 

Electrical Pole 

Olhers (Te l, Cable, Etc. 

Street lights 

Traffic 5iRna ls 

Traffic Conduit 

5RP Tower 

0 .13 0.25 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

1 6 43S 

Element Dimensions I Stream Left I Stream Right 

I 
Freeboard 

I 
Water Depth 

I 
Length 

Side Slope (ft/ft) Side Slope (ft/ft) (ft) (/!) (ft) 

0.13 

I Headwalls 

(fA) 

2 

I Headwalls 

{EA 

0 

Unit 

Lf 

Lf 

lF 
EA 

EA 

EA 

lF 
EA 

lF 

lF 

l5 

lS 
lS 
Lf 

EA 

lF 
EA 

EA 

EA 

EA 

<-Pipe Only 

<-Pipe Only 

0.25 

<-Culvert Only 

<-Culvert Only 

1 6 1,157 

483 

673.84 

Element Dime nsions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I 
Headwall (CY) Depth (ft) Width (ft) 

138 

<-Culvert Only 

<-Culvert Only 

1.00 1.00 

Length 

(ft) 

151.20 

Element Dimensions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY Depth (ft. Width {ft) (ft) 

138 UlO 1.00 0.00 

Bid Items 

Quantity Unit Price Cost 

144.25 $105 .00 $15,146.25 

$510.00 so.oo 

$105.00 so.oo 
$5,000.00 so.oo 
SS,500.00 so.oo 
$4,500.00 so.oo 

118.25 $80.00 $9,460.00 

$2,500.00 $0.00 

92.25 $95.00 $8,763.75 

520.00 so.oo 
1.00 $150,000.00 $150,000.00 

$25,000.00 $50,000.00 

$55,000.00 $55,000.00 

184.5 $130.00 $23,985.00 ohe, uge 

$7,000.00 $14,000.00 

26.00 sso.oo $1,300.00 

$2,500.00 $2,500.00 

$150,000.00 so.oo 
$1,000.00 so.oo 

$250,000.00 so.oo 

I R/WWidth I Scream Left l Stream Right I Total Depth I Toto/ Width 
(ft) Width (ft) Width (ft) (ft) (ft) 

120 56.00 28.00 7 94.00 

I 
R/WWidth I Stream Left I Stream Right I Toto/ Depth I Toto/ Width 
Averoge(/t) Width (ft) Width (fr) (/!) (ft) 

150 56.00 18.00 7 114.00 

ISS 

14S 

I Additional Bottom I Thickness "T" I Wall Width "W" I Total Dep th I Toto/ Width 
Slab Thickness (ft) (ft) (ft) (/!) (fr) 

0.17 0.88 0 .916666667 6.92 46.25 

I Additional Bottom I Thickness "r I Wall Width "W" I Total Depth I Toto/ Width 
Slob Thickness (ft) (/!) (/!) (/!) (ft) 

0.17 0.88 0.916666667 6.91 46.25 

Elements w/la nd & Appu rte nances 

:h,mn~llA. .o· Botl!lm 

Ch.mnellB 30' Bottom 

~~" l 
60" RGRCP- 10 a~ph,11t 

Remforced 4' x 5' Concrete Box Culvert 

Reinforced 4' x 10' Concrete U-Channel 

Excavation I Haul Export I 
(CY) (CY) 

5,866.74 5,866.74 

$6.00 sooo 
$35,200.42 sooo 

Excavation I Haul Export I 
(CY) (CY) 

11.594.35 21,594.35 

$6.00 sooo 
S\29,566.08 sooo 

Bid Items 

Liner I (SY) 

4,607.83 

Unit Price 

sns j 
$33,406.74 

Bid Items 

Liner I (SY) 

14,820.03 

Unit Price 

$7.25 
$107,445.24 

Excavation I Haul Export I Culvert Concrete I 
(CY) (CY) (CY) 

1,791.42 1,791.42 590.74 

S9.80 j ~oo j S430.00 j 
$17,555.88 sooo $254,01 7.51 

Excavation I Haul Export I Culvert Concrete I 
(CY) (CY) (CY) 

0.00 0.00 0.00 

Length {ft) Cost ($/ft) 

435 $437.19 

1,157 $552 .05 

0 so.oo 
0 $0.00 

848 $267.14 

0 so.oo 
lSI $2,039.15 

so.oo 
UOIV/01 

2.591 

Landscape 

I 
Land Purchase 

(SF) (SF) 

41,470.44 52,220.40 

--~<JJOj S1 .1S 
$4,147 .04 $117,495.90 

Landscape I Land Purchase 

(SF) (AC) 

133,380.29 172,571.80 

$0. 10 $2.25 

$13,338.03 $388,286.55 

Bid Items 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

84,898.80 31 

Unit Price 

~()() ! S430.oo j 
$000 $13,441.80 

Bid Items 

Culvert Steel I Headwalls Concrete I 
(lbs) (CY) 

0.00 0 
Unit Price 

$9.80 sooo $430.00 $000 $430.00 

so.oo $000 so.oo sooo so.oo 

Cu lve rt Quantities for 4 ' x 10' Reinforced Box Culvert - ADOT B Standards 

Numbe r of Barre ls Concrete Reinforced Steel Thickness "T" •wa ii Width"W" ddit ional Thickness 

EAI -l (CY) lbs ;n ;n (in 

1.102 160.4 13.000 12.0 0.000 
2.067 310.0 10.500 11.0 2.000 

2.987 446.4 10.500 11.0 2.000 

3.907 561.5 10.500 11.0 2.000 

4.827 708.3 10.500 11.0 2.000 

5.747 842.6 10.500 11.0 2.000 

• All box culverts have an additional 4 ~ of width on either side of the bottom slab 

35 LF 

35 LF 

106 LF natural gas 

\'an Buren O CR .\ltcrnati\'C 1-3 Cost E st:llnatc 

Rip Rap I R&R Asphalt 
(CY) (SY) 

138.00 777 .00 

S4s.oo j Sl2.00 
$6,210.00 $17,094.00 

Rip Rap 

(CY) 

0.00 

$45.00 

so.oo 
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SUNRISE 
ENGINEI:.RJNG 

SUNRISE E NGINEER ING, INC. 
2132$. \"iner.tcd. Su.rc l23 
~~=- .lriwn.o 85210 

Tc± (~80) 763-8600 Fox: (~80) 763-11609 

Engineer's Opinion of Probable Cost * 

Project: Van llun:n DCR - i\ltcmati,·c 1-3 

Reach: Sheet P5 - Vcrsanrc to RooS<:n lt Park (Sta 135+00 to 160+00) 
Owner: FCD/l!C & COA 

Prepared By: Ril l! ' 

No. I I rem Dcscri2tion Total Unit Un it Price 
Construction 

E.xca\-ation ~ Channel 25,(J29 CY S6.00 
Exca,·arion - !lox Culvert and GO" RG RCP 1,021 CY S9.80 
Exc.·warion - "L"" Channel 0 CY $9.80 
Channel Liner 19,659 SY S7.25 
!lox Culvert - Concrete 0 CY S430.00 
"C" C hannel - Concrete 0 CY ~430.00 
l lcadwalls 22 CY S430.00 
RIP RAP(@ Downstream Headwall) 20 CY $45.00 
L.1ndscapc 176,927 S F SO. IO 
Remo ,-e and Replace Asphalt Road 511 SY S22.00 
60" RGRCP- in asphalt 765.96 Lf. S1 90.00 
Slurry Backfill 464.26 CY S45.00 
Sto rm Drain Manho le - MAG 521 5.00 EA $4,500.00 

SubTo tal 

25% Constructio n Contingency (rrnffic Control and Mobili<ation) 

T o tal Construc tio n Cost 

Land 

L<'lnd Acquisi tion 24 1,355.40 SF S2.25 

Utili ty Re loc ation 

Watc r8"-16" 52 LF S105.00 
Water 18" and up 0 I .F S510.00 
Reclaimed Water 0 LF $105.00 
Reclaimed Wnter Vault 0 EA $5,000.00 
Fire llydrant u 1-iA $5,500.00 
Sewer r-..tanho lcs 0 LF $4,500.00 
Sewer l\'lains 0 LF sso.oo 
Storm Drnin Stnteturcs 0 Lf. $2,500.00 
Storm Drain Pipes 0 I.F $95.()() 
Conc rete I rribration Ditch 0 LF S20.00 
Irrigation Relocatio n 0 LS S I 50,000.00 
Gas 6" Relocatio n I LS $25,000.00 
G as 20" Relocatio n 0 LS $55,000.00 
E lec tric 26 LF $130.00 
E lectrical Po le 0 EA $7,000.00 
Others ( l"clcpho nc, Cable, r:tc .) 52 LF $50.00 
Stree t Lights 0 EA $2,500.00 
T raffic Signals 0 EA S I 50,000.00 
Traffic Conduit 0 EA $1 ,000.00 
S RI' Tower 0 F.!\ $250,000.00 

Subto tal 

CONSTRUCTION TOTAL 

LAND TOTAL 

UTILITY RELOCATION TOTAL 

REACH TOTAL 

10/25/ 12 

Total 

$ 150, 177 

$10,009 

so 
$142,524 

so 
so 

$9,623 

$900 

$17,693 

$11 ,234 

$145,532 

$20,892 

S22,500 

S53 1 ,084 

$132,771 

$663,855 

$543,050 

$5,460 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

$25,000 

so 
S.\ 380 

so 
$2,600 

so 
so 
so 
so 

$36,440 

$663,855 

$543,050 

$36,440 

$1,243,000 

· tn P"wio.l"'s u pin 11:.n• u( pn.oh :ohlc t:OnJino.::!ion con tho:- Cl1o:o!H un•l••nt.ow.h th.u th•· Engim:'"r luu no o;oul ro\ o•·.: r '-"0515 o r ilw pncc ofl11ho r. cqulj)J IIent or m:~~o:oob. o r o•er 

tlte Conlr.-:lt,r', aw illl.xl I) ( prici.ng. olml lh:11 tli<:" ·~itln o:.( prob::olol•• COm! ruc:h•m -.v~t po:v•;J,...! h,·Mu i ~ on...! <:' 0 11 the h•stf o f !he Engio>n:>c'J ttualif~e• t torn :u.lll c>:r.pen.._ .. ,co:o 
·n lC.' E nginc.'C' r m;ol;d no ..,..,.rrmu~·. "'~t>~•cd or implie-d._, tho: ~tto.."Uno .. :~ of nod• upu1iun• .. ·omp .. ..,..l fo hid or ~~ellutl cotu. .. 

1 .. \ Uuo;~no:\\)..l'!.l ..f.."l!·IJn.,. \\"~h IX:K\.\o.hm n\Cu>t l·..:! hm!Oir\ \ "' ' l\urc11 Dr:ttlt~ Ch:annd b ltm:otC" • .\gw I n:o Ito IU.\ . \ H· .\ lo ,. 

\ 'an Buren D CR ,\\ tcrnativc l-3 Cos t Estimate 

SUNRISE 
ENGI'-:EL'IUNG 

SUNRISE ENGINEERI NG, INC. 
1 152 S. Vincp uU. Suire: 123 

~k~t .. \rizon.1 852 10 

Tt~' (~80) 768-8(.00 """ (~80) 768-11609 

Engineer's Opinion of Probable Cost* 

Pro ject: Van 13urcn DCR - t\l tcmarivc 1-3 

Reach: Sheet PG • Rcx>Scl·dt !'ark to 104dl J\1·c (Sta 160+00 to I RS+OO) 
Owner: FCDMC & C01\ 

Pre pared By: RMP 

No. I Item Dcscrie tion Total Unit Cnir Price 
Construction 

Excavation - Channel 22, 170 CY $6.00 
Excavation - Bo x Culvect and 60" RGRCP 1,172 CY $9.80 
r:xcavation - "U" Channel 0 CY $9.80 
Channel Liner 17,4 1:1 SY $7.25 
Box Cull-crt - Concrete 0 CY $430.00 
" U" Channel - Concrete 0 CY $430.00 
lleadwalls 34 CY $430.00 
RIP RAP (@ Do wnstream I lcadwall) :l() CY $45.00 
Landscape 156,7 14 sr $0. 10 
Remove and Replace Asphalt Road 586 SY $22.00 
60" RGRCP- in asphalt 879.00 L F $190.00 
Slurry Backfcll 532.77 CY $45.00 
Storm Drain ~lanhole - MAG 521 3.00 r.A $4,500.00 

SubTo tal 

25% Constructio n Contingency (r raffic Contro l and Mo bilization) 

To t:tl Construc tio n Cost 

Land 

Land Acquisitio n 

U til ity Re location 

Water 8"-16" 
Water 18" and up 

Reclaimed Water 

Reclaimed Water Vault 
Fire l lydrant 

Sewer Manho les 

Sewer Mains 
Sto rm Drain Structures 

Sto rm Drain Pipes 

Concrete I rrigntio n Ditch 

Irrigation Relocatio n 

Gas 6" Re1ocatio n 

Gas 20" Rcloc:ttio n 

Electric 

Electrical Po le 

Others (l"elcpho ne, Cable , E tc.) 

Street Lights 

Traffic Signals 

Traffic Conduit 

SRI' To wer 

2 14,81 2.00 SF $2.25 

52 LF $105.00 

0 LF S510.00 
0 L F $105.00 

0 EA $5,000.00 

0 F. A S5,500.00 
u LF 54,500.00 

26 LF S80.00 

0 Lf. 52,500.00 

0 I.F $95.00 

0 L F $20.00 

0 LS s 150,000.00 

0 LS $25,000.00 

0 LS $55,000.00 
130 LF $130.00 

EA $7,000.00 
133 LF S50.00 
0 EA $2,500.00 

0 E A 5150,000.00 

0 EA $1,000.00 

0 EA $250,000.00 

Subto tal 

CONSTRUCTION TOTAL 

lAND TOTAL 

UTlLITY R E LOCATION TOTAL 

REACH TOTAL 

10/25/ 12 

Total 

$ 133,020 

$11,486 

so 
$126,242 

so 
so 

$14,435 

$1,350 

$15,671 

$1 2,892 

$167,01 0 

$23,975 

$13,500 

S519,58 1 

$129,895 

$649,476 

$483,327 

$5,460 

so 
so 
so 
so 
so 

$2,080 

so 
so 
so 
so 
so 
so 

$ 16,900 

$7,000 

$6,625 
so 
so 
so 
so 

$38,()(,5 

$649,476 

$483,327 

$38,065 

$1,171,000 

· tn Pr()\idmg Of.tlli(JOIS uf jlloblthlc .:otul rucl fooo •"V51 tJ ..... a;.. ... , und..n~au.t ~ 11>21 the Et a gi o~r n .. ~ uu com rol 0\'C'I .:o<IS ur " "" rncc ofbhor. ~uipmo:nl Of !Tt:Mcn:ll~.oxu•·.,..., 
1~ r....,.,, oaclur'' m o:lhod o f pricing. -.nd th :at the 'JS~ of p «th!dok w n>lruction ._"Q, t p ro•-tdrtl hrrrin b mak<H> tlit·lttiis o f1f.r Gtsin«l'S qouli6C~tiotu and a~rima
lhC" Elt~nc.'C'r m3&.:" oiQ ... ,.~r:oruy. t'Xfltn:IC'tl o r ••nrUo:.l, .u 1h.c oto:au:<J-• if ~•.ch Ollu!i(ou s o..1mr:oro:d to I~ cw -=n•.:tl o:»~s. 

I'\"'..:~·.,.\U4ll4.."l~·lo..'-.' \'\ :..h IX:K\ .\dm•n\~ l·:~wnto:\ \ •• bu~ Or.a.~·C:h.au>d ~un_otC'- :\lo:"·' l·n ... lc.o 101 .-\•"-'~:k"' 



SUN R!Sl: 
Proposed Design Elements: 

Approximate location: 

Station Range: 

Automated Calculation : 

Ct,.t,,nel lA 10' Bottom 

Tota l: 
Total per lf : 

Alt 1-3 - Sheet PS (Versan te to Roosevelt Park) 

135+00 to 160+00 
---

$310,393.63 
$167.19 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

Element Dimensions 

Bottom Width I Stream Left I Stream Right I Freeboard I Water Depth I Length 

(ft) Side Slope (/tift) Side Slope (ft/ft) (ft) (ft) (ft) 

10 

60" RGRCP- in aspha lt 

Total : 

Total per LF : 

$176,432.58 

$230.34 

Reinforced 4' x 10' Concrete U-Channel 

Total: $0.00 

Total pe r lf: UDIV/0! 

Number of 

Barrels (EA} 

4 

Ut il1 ty Reloca t ions 

Tota l: $36.440.00 

Element Dimensions 

Item Descriot ion 

Water 8" -16" 

Water 18" and up 

Reclaimed Water 

Recla imed Water Vau lt 

Fire Hydrant 

Sewer Manholes 

Sewer Mains 

Storm Drain Structures 

Storm Drain Pipes 

Concrete Irrigation Ditch 

lrri ation Relocation 

Gas 6" Relocation 

Gas 20" Relocation 

Electric 

Electrical Pole 

Others (Tel, Cable, Etc.) 

Street l i hts 

Traffic S i~nals 

Traffic Conduit 

SRP Tower 

I 0.13 

I Headwalls 

(EA) 

0 

Unit 

lf 

lf 

l f 

EA 

EA 

EA 

Lf 

EA 

LF 

lf 

LS 

lS 

LS 

LF 

EA 

LF 

EA 

EA 

EA 

EA 

I 

<-Pipe Only 

<-Pipe Only 

0.25 

<-Culvert Only 

<-Cufven Only 

1 6 1,857 

Element Dimensions 

I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Heodwo/1 (CY) Depth (ft) Width (ft) (ft) 

138 1.00 1.00 0.00 

Bid Items 

Quantitv Unit Price Cost 

52.00 $105.00 $5,460.00 

0 $510.00 $0.00 

0 $105.00 $0.00 

0 $5,000.00 $0.00 

0 $5,500.00 $0.00 

0 $4,500.00 $0.00 

0.00 $80.00 $0.00 

0 $2,500.00 $0.00 

0.00 $95.00 $0.00 

$20.00 $0.00 

0.00 $150,000.00 $0.00 

1 $25,000.00 $25,000.00 

0 $55,000.00 $0.00 

26.00 $130.00 $3,380.00 

0 $7,000.00 $0.00 

52 $50.00 $2,600.00 

0 $2,500.00 $0.00 

0 $150,000.00 $0.00 

0 $1,000.00 $0.00 

0 $250,000.00 $0.00 

I R/WWidth j Stream Left I Stream Right __j Total Depth I Total Width 
(ft) Width(ft) Width(ft) (ft) (ft) 

130 56.00 28.00 7 94.00 

I Additional Bottom I Thickness "T" I Wall Width "W" I Total Dep th I Total Width 
Slob Thickness (ft) (ft) (ft) (ft) (ft) 

0.17 I 0.88 o.916666667 I 6.92 I 46.25 

Culvert Quant ities for 4' x 10' Reinforced Box Culvert - ADOT B Standa rds 

Number of Barrels Concrete Reinforced Steel 

(EA CYI lbs) 

1.102 160.4 

2.067 310.0 

2.987 446.4 

3.907 561.5 

4.827 708.3 

5.747 842.6 

"All box culverts have an addit ional4" of w idth on either side of the bottom slab 

Inlet Win~s 

Per ADOT B Standards - 4 :1 Slope - 0" Skew - 10' x 4' 

f:.. Stl. {per Barre l) 1 
(lbs) 

Concrete (1 Barrel) Steel (1 Barrel) 16 Cone. (per Barrel) l 

(CY) (lbs) (CY) 

6.99 1 526 1 1.4 1 gQ] 

Out lett Win~s 

f:.. Stl. {per Barrel) ~ 
(lbs) 

2201 

Per ADOT 8 Standards - 4 :1 Slope · 0" Skew - 10' x 4' 

Concrete {1 Ba rrel) I Steel {lBarre l) 16Conc. {per Barrel)l 

(CY) (lbs) (CY) 

12.54 1 949 1 2.51 1 

Thickness "T" 

in 

13.000 

10.500 

10.500 

10.500 

10.500 

10.500 

Van Buren D CR .\ltcrnati\·c 1-3 Cost Estimate 

Elements w/land & Appurtenances l ength (ft) Cost ($//1) 
Channe lA 10' Bouom 1,857 $459.69 
Channel 18 30' Bottom 0 $0.00 

$0.00 
lf' -~ 9(; Bott-- .. 0 $0.00 

160" RGRC P- in asohal t 766 $288.12 
$0.00 
$0.00 

Rein forced 4' x 5' Concrete Box Culvert 0 $0.00 
Reinforced 4' x 10' Concrete U-Channel 0 UD IV/0! 

2.623 

Bid Items 

Excavation _I Haul Export I Linet I Landscape I Land Purchase 

(CY) (CY) (5Y) (SF) (SF) 

2s,o29.4s 1 2s,o29.4s 1 19,658.52 I 176,926.68 I 241,355.40 

Unit Price 

$6.00 $000 $7.25 $0.10 $2.25 
$150,176.69 $0.00 $142,524.27 $17,692.67 $543,049.65 

Bid Items 

Excavation I Haul Export I Culvert Concrete I Culvert Steel readwalls Concret l Rip Rap 

(CY) (CY) (CY) (lbs) (CY) (CY) 

0.00 I 0.00 I 0.00 I 0.00 I 0 I 0.00 

Unit Price 

$9.80 1 $0.00 1 $430.00 1 SO.OO I $430.00 1 $45.00 
$0.00 $000 $0.00 $0.00 $0.00 $0.00 

=::J 
all Width "V itional Thickness 

(in ) (in) 

12.0 0.000 

11.0 2.000 

11.0 2.000 

11.0 2.000 

11.0 2.000 

11.0 2.000 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

11.19 916 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

20.07 1609 
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SUNRISE 
Proposed Design Elements: 

Approximate location : 

Station Range: 

Automated Calculation: 

Channel 1A 10' Bottom 

Alt 1-3- Sheet P6(Rooseve lt Park to 104th Avenue) 
160+00 to 18S+OO 

Tota l: 

Total per LF: 

$274,933.SS 

$167.19 

<-Channel Only - No Land Purchase 

<-Channel Only - Na Land Purchase 

60" RGRCP- in asphalt 

Tota l: 
Total per LF: 

I 

I 

Bottom Width 

1ft) 

10 

$202,470.42 

$230.34 

Diameter of Pipe 

(in) 

Reinforced 4' x 10' Concrete U·Channel 

Tota l: $0.00 

Total per LF: #DIV/0! 

Number af 

Barrels (EA) 

4 

Utility Relocations 

Tota l: $38,065.00 

Element Dimensions 

Item Description 

Water 8"-16" 

Water 18" and up 

Reclaimed Water 

Reclaimed Water Vault 

Fire Hydrant 

Sewer Manholes 

Sewer Mains 

Storm Drain Structu res 

Storm Drain Pipes 

Concrete Irrigation Ditch 

Irrigation Relocation 

Gas 6" Relocation 

Gas 20" Re location 

Electric 

Electrical Pole 

Others (Tel, Cable, Etc.) 

Street lights 

Traffic Signals 

Traffic Conduit 

SRPTower 

I Stream Left I Stream Right 

Side Slope lftlftl Side Slope (ft/ft) 

I 0.13 

I Headwalls 

(EA) 

I Headwalls 

{EA) 

I 0 

Unit 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 

LF 

LF 

LS 

LS 

LS 

LF 

EA 

LF 

EA 

EA 

EA 

EA 

I 

<-Pipe Only 

<-Pipe On ly 

0.2S 

!Rip Rap per Downstream 

Headwall (CY) 

<-Culvert Only 

<-Culvert Only 

!Rip Rap per Downstream 

Headwall (CY) 

I 138 

Quantity 

S2.00 

0.00 

0.00 

0.00 

0.00 

0.00 

26.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

130.00 

1.00 

132.50 

0.00 

0.00 

0.00 

0.00 

Element Dimensions 

I Freeboard I WoterDepth I Length 

1ft) (ft) (ft) 

I 1 I 6 I 1,644 

1164.96 

479.52 

Element Dimensions I Over Excavation I Over Excavation I Length 

Depth (ft) Width (ft) 1ft) 

Element Dimensions I Over Excavation I Over Excavation I Length 

Depth 1/t) Width 1/t) 1/tl 
I 1.00 I 1.00 I 0.00 

Bid Items 

Unit Price Cast 

$10S.OO $S,460.00 

$S10.00 $0.00 

$10S.OO $0.00 

$S,OOO.OO $0.00 

$S,SOO.OO $0.00 

$4,SOO.OO $0.00 

$80.00 $2,080.00 

$2,SOO.OO $0.00 

$9S.OO $0.00 

$20.00 $0.00 

$1SO,OOO.OO $0.00 

$2S,OOO.OO $0.00 

$SS,OOO.OO $0.00 

$130.00 $16,900.00 uge and 1 ohe 

$7,000.00 $7,000.00 

sso.oo $6,62S.OO 

$2,SOO.OO $0.00 

$1SO,OOO.OO $0.00 

$1,000.00 $0.00 

$2SO,OOO.OO $0.00 

I R/WWidth I Stream Left I Stream Right I Total Depth I Total Width 
Average (ft) Width (ft) Width (ft) 1ft) 1/tl 

I 128 I S6.00 I 28.00 I 7 194.00 

13S 

120 

I Manholes I Trench Depth I Trench Width I Total Depth I Total Width 
(EA) - (ft) (ft) (ft) 1ft) 

s.oo I s I 6.00 I 6.00 

I Additional Bottom I Thickness "T" I Wall Width "W" I Tatal Depth I Total Width 
Slab Thickness (ft) (ft) 1/tl 1ft) 1ft) 

I 0.17 I 0.88 l o.916666667 1 6.92 I 46.2S 

Elements w/land & Appurtenances 

Chanm"l lA 10' Bottom 

Chann(>l lB 301 Bottom 
I • ,,, l.u• 

_b ill! 3 90 ~· 1ttorr. 

60" RGRCP- 1n asphalt 

Rem forced 4' x 5' Concrete Box Culvert 

Reinforced 4 ' x 10' Concrete U-Channel 

Excavation I Haul Export I 
(CY) {CY) 

22,170.03 1 22,11o.o3 1 

$6.00 1 so.oo l 
$133,020.16 $0.00 

Excavation I Haul Export I 
(CY) (CY) 

1,172.00 I 1,1n.oo 1 

$9.801 so.oo l 
$11,48S.60 $0.00 

Van Buren DCR 1\ ltcrnatiYc l -3 Cos t Es tilnatc 

Length (ft) Cost ($/ftl 
1,644 $461.09 

0 $0.00 

0 $0.00 

0 $0.00 

879 $278.32 

0 $0.00 

0 $0.00 

0 $0.00 

0 #DIV/0! 

2.S23 

Bid Items 

Liner I Landscape I Land Purchase 
(SY) (SF) (SF) 

17,412.69 I 1S6,714.17 I 214,812.00 

Unit Price 

$7.2S I $0.10 1 $2.2S 

$126,241.97 $1S,671.42 $483,327.00 

Bid Items 

Pipe I CLSM Backfill I Headwalls Concrete I Rip Rap I R&R Asphalt l SD Manholes 
(LF) (CY) (CY) {CY) (SY) (EA) 

879.00 I S32.77 I 34 I 30.00 1 S86.00 l 3.00 

Unit Price 

$190.00 1 $4S.OO I $430.00 1 $4S.OO I $22.00 1 $4,SOO.OO 
$167,010.00 $23,974.82 $14,43S.10 $1,3SO.OO $12,892.00 $13,SOO.OO 

Bid Items 

Excava t ion !Haul Export I Culvert Concrete I Culvert Steel I Headwalls Concrete I Rip Rap 
(CY) (CY) (CY) (lbs) (CY) (CY) 

0.00 I 0.00 I 0.00 I 0.00 I 0 I 0.00 

Unit Price 

$9.80 1 $0.00 1 $430.00 1 so.oo l $430.001 $45.00 
$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Culvert Quantities fo r 4' x 10' Reinforced Box Culvert- ADOT B Standards 

Number of Ba rrels Concrete Reinforced Steel Th ickness "T" *Wall Width "W" ditional Thickn1 ss 
(EA) (CY) (lbs) (in) (in) (in) 

1 1.102 160.4 13.000 12.0 0.000 

2 2.067 310.0 10.500 11.0 2.000 

3 2.987 446.4 10.500 11.0 2.000 

4 3.907 S6l.S 10.SOO 11.0 2.000 

5 4.827 708.3 10.500 11.0 2.000 

6 S.747 842.6 10.SOO 11.0 2.000 

*All box culverts have an additional 4" of width on either side of the bottom slab 

In let Wings 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

Per ADOT B Sta nda rds- 4:1 Slope- o· Skew -10' x 4' 

l!. Stl. (pe r Barre l) 1 
(lbs) 

Concrete (1 Barrel) I Steel (1 Barrel) Ill Cooc. (per Ba rre l)' 

(CY) (lbs) (CY) 

6.99 [ S26 [ 1.4 [ 130 [ 11.19 916 

Outlet! Wings 

t; St l. (pe r Barrel) i 
(lbs) 

4 Barrels 

Concrete Steel 

(CY) (lbs) 

Per ADOT B Standards- 4:1 Slope- o· Skew - 10' x 4' 

Concrete (1 Barrel) I Steel(1 Barrel) Ill Conc. (per Barrel) ' 

(CY) (lbs) (CY) 

12.54 [ 949 [ 2.51 [ 220 [ 20.07 1609 



SUNRISE 
ENG!NEER!N(; 

SUNRISE ENGINEERING, INC. 
21 52$. \ 'inc)i lrd, Suirl' 123 

~ !t..·~>: l, .\ rir.ona 85210 
TeL (480) 768-8600 Fax: (480) 768-86()<) 

E ngineer's Opinioll of Probable Cost* 

Pro ject: Van 13urcn OCR - i\ ltcrnmi,-c 1-J 

Reach: Sheet P7- 104th i\,-c to 103rd i\ \ 'C (Sll 185+00 to 193+00) 

Owne r: f'CD~ !C & COA 

10/ 25/ 12 

Prepared By: RMI' 

No. j I tcm Dcscri~tion To ll I Unit Unit Price 
Construction 
ExG\\'ation - C:hanncl 10,120 C.Y Sr>.!Xl 

~xca,·ation - Box Culvert and 60" RGRCI' 0 CY S9.80 

l·:xcaYation - "C" Channel () CY SY.81J 

Channel Liner 7,948 SY $7.25 

Box Culvert - Concrete 0 CY S430.00 

"C" Channel - Concrete 0 CY S43om 

I lead walls () CY 5430.00 
RIP RAP(@ Downsrrcam Headwall) 0 CY $45JXl 

Landscape 7 1,536 SF $0. 10 
Remove and Replace Asphalt Road 0 SY S22.UU 

GO" RGR\.1'- in asphalt 0.00 LF $ 190.00 

Slur<)' Backfill 0.00 CY 545.00 

Storm Drain Manhole - MAG 521 0.00 J--:A S4.5UOJJO 

SubTotal 

25"~ , Construction Contingency ( f raffic Control and i'vfobilization) 
Total Construction Cost 

Land 

I .nnd Acquisirion 

Uti lity Re location 

Water 8" -16" 

Water 18 11 and up 
Rc.::claimcd Water 
Reclaimed Water Vault 
!-' ire llydrant 

Sewer tvfanhok s 
Sewer lvbins 
Swrm Drain Structllrcs 

Storm Dmin Pipes 

Concrcrc Irrigation Ditch 
I rrigarion Relocation 

Gns 6" Relocation 
Gns 20" Relocation 
E.lt·crric 
~ lcctri ca l Pole 

O thers (J'clephonc, Cable, he) 
Street Lights 
Traffoc Signals 

Traffic Conduit 

SRI' Tower 

90,079.20 SF S2.25 

0 LF $ 105.00 

0 LF $51 0.00 

n LF $ 105.00 

0 ~i\ $5,000.00 
() Ei\ $5,500.00 
I) 1.1" S4,5(XJ.!XJ 

0 LF S8UJXl 

0 r.r: S2,51lO.lKJ 

0 1.1-· S95.1XJ 

0 LF $20.00 

0 LS s 150,000.00 

0 LS $25,000.00 

0 l .S $55,000.00 

0 LF SUOJIIJ 

0 t:::i\ $7,000.00 

0 1.1 · S50.00 
() EA $2,500.00 

0 I::: A s 150,000.00 

0 1-:A $1,lXJO.IIU 
() 1-:r\ S250,000JJO 

Subto tal 

CONSTRUCTION T OT AL 
LAND TOTAL 

UTILITY RELO CATION TOTAL 

REACH TOTAL 

To tal 

500,720 

so 
so 

$57,626 

so 
su 
so 
so 

$7,154 

so 
so 
so 
so 

S125,5UU 

S3 1,375 

$156,875 

S202,678 

w 
w 
w 
w 
w 
w 
m 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

$156,875 
$202,678 

$0 

$360,000 

' In pClonJmg opimo n$ of pf'"!b,.U ic.- cou<lmchon Cn•ll lw (.1,~·•11 uo .. l.: r- 1 ~1\J < th"'l tin· F.rtgi.w"'r h:IS no ~·o11t rol <>l'c.-r .:o ~ • ~ u r 11~ pO..~ of tohor, "-"'l"'fl'll~tll o r ""'•k n:d•, or Ol'~ r tlw 

Cc.nlr:telor's mdhoo.l of pril'tng_ .. ulth:at tit .. •>pmion o f prvh;ohJ •. lVmtn>~lt•m n.,, r"~·iJ,-d h .. ·noitl n Ut:.O.I,· ..,., th .,- 1nou uf th .. r::..~,"<:'t's qu:&lifl\..o.h•.r<l• 311<1 .. :f~' nt:11(1;" ·n .•. 
Fu~'"""r m:tkc) uo W1n':llll!'· ~~preuM o r implit.-d , 1~ the :toe:l'll f'K.'l' •f "tl4;1t opmion' cmnptn..J to biJ or !Ctu!tl C'.J~ t •. 

I' \ Ut-.: l..<·y .. \04~\.l." l•lin.,- \\ .t- h [ )t :l{\ \ , lmm\Cu•t b•tinllttl;" \ \ tU\ I.Sml"ll Or:U>t:t)..~ Cit nu\d btun.olt . \ ~"·' l•n:o tu IUJ h o i•., 

\'an Buren DC:R .\ltcrnati\-c l-3 Cost l ·~ stimatc 
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SUNRISE 
Proposed Design Elements: 

Approximate l ocation: 

Station Range: 

Alt 1-3 - Sheet P7l104th Avenue to 103rd Avenue) 
185+00 to 193+00 

Automated Calculation : 

Channel 1A 10' Bottom 
Tota l: 

Tota l pe r LF: 

$125,499.62 

$167.19 

Bottom Width 

(ft) 

10 

Reinforced 4' x 10' Concrete U-Channel 

Total: $0.00 
Tota l per LF: #DIV/0! 

Numbe r of 

Barrels (EA) 

4 

Utility Relocations 
Total: $0.00 

Element Dimensions 

Item Description 

Water 8"-16" 

Water 18" and up 

Reclaimed Water 

Reclaimed Water Vault 

Fire Hydrant 

Sewer Manholes 

Sewer Mains 

Storm Drain Structures 

Storm Drain Pipes 

Concrete Irrigation Ditch 

Irrigation Relocation 

Gas 6" Relocation 

Gas 20" Relocation 

Electric 

Electrical Pole 

Others !Tel, Cable, Etc.) 

Street lights 

Traffic Signals 

Traffic Conduit 

SRP Tower 

<-Channel Only - No Land Purchase 

<-Channel Only - No Land Purchase 

Element Dimensions I Streom Left I Stream Right I Freeboard I Water Depth I Length 

Side Slope (ft/ft) Side Slope (ft/ft) (ft) (ft) (ft) 

I 0.13 

I Headwalls 

(EA) 

I 0 

Unit 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 

LF 

LF 

LF 

EA 

LS 

LF 

EA 

LF 

EA 

EA 

EA 

EA 

I 0.25 

<-Culvert Only 

<-Culvert Only 

I 1 I 6 I 7S1 

Element Dimensions I Rip Rap per Downstream I Over Excavation I Over Excavation I Length 

Headwall (CY) Depth 1ft) Width 1ft) 1ft) 

I 138 I 1.00 I 1.00 I 0.00 

Bid Items 

Quantity Unit Price Cost 

0 .00 $105.00 $0.00 

0.00 $510.00 $0.00 

0.00 $105.00 $0.00 

0.00 $5,000.00 $0.00 

0 .00 $5,500.00 $0.00 

0 .00 $4,500.00 $0.00 

0.00 $80.00 $0.00 

0.00 $2,500.00 $0.00 

0.00 $95 .00 $0.00 

0.00 $20.00 $0.00 

0.00 $150,000.00 $0.00 

0 .00 $25,000.00 $0.00 

0.00 $55,000.00 $0.00 

0.00 $130.00 $0 .00 

0.00 $7,000.00 $0.00 

0.00 $50.00 $0.00 

0.00 $2,500.00 $0.00 

0 .00 $150,000.00 $0.00 

0 .00 $1,000.00 $0.00 

0.00 $250,000.00 $0.00 

I R/WWidth I Stream Left I Stream Right I Total Depth ' Total Width 
(ft) Width 1ft) Width 1ft) (ft) (ft) 

I 120 I 56.00 I 28.00 I 7 194.00 

I Additional Bottom I Thickness "T" I Wall Width "W" I Total Depth I Total Width 
Slob Thickness (ft) (ft) 1ft) (ft) 1ft) 

I 0.17 I 0.88 I o.916666667 1 6.92 I 46.25 

Van Buren D CR 1\l tcrnatin 1-3 Cos t Estimate 

Elements w/ la nd & Ap purtenances 

Ch.>nnel !A 10' Bottom 
Chann<'l lB 10' Bottom 

}_~ Ol 

60" RGRCP- in asphalt 
I")'( I 

Reinforced 4' x 5' Concrete Box Culvert 

Reinforced 4' x 10' Concrete U-Channel 

Excavation I Haul Export I 
(CY) (CY) 

10,120.01 1 10,120.01 1 

$6.00 1 SO.OO I 
$60,720.05 $0.00 

Lengt h (ft) 

751 
0 

0 
0 

0 
0 
0 

0 
0 

751 

Bid Items 

Liner I Landscape I (SY) (SF) 

7,948.41 I 71,535.72 I 
Unit Price 

$7.25 1 $0.10 1 
$57,626.00 $7,153.57 

Bid Items 

Excavation !Haul Export I Culve rt Concrete I Culvert Steel I (CY) (CY) (CY) (lbs) 

0.00 I 0.00 I 0.00 I 0.00 I 
Unit Price 

$9.80 1 $0.00 1 $430.00 1 $000 1 
$0.00 $0.00 $0.00 $0.00 

Cost ($/ft) 

$437.19 

$0.00 

$0.00 
$0.00 

$0.00 
$0.00 
$0.00 

$0.00 
#OIV/0! 

Land Purchase 

(SF) 

90,079.20 

$2.25 
$202,678.20 

Headwalls Concrete I Rip Rap 
(CY) (CY) 

0 I 0.00 

$430.00 1 $45.00 

$0.00 $0.00 

Culvert Quantities for 4' x 10' Reinforced Box Culvert- ADOT B Standards 

Number of Barrels Concrete Reinforced Steel 

lEA) ICY) llbs) 

1 1.102 160.4 

2 2.067 310.0 

3 2.987 446.4 

4 3.907 561.5 

5 4.827 708.3 

6 5.747 842.6 

*All box culverts have an additional 4" of w idth on either side of the bottom slab 

Inlet Wings 

Per ADOT B Standards - 4:1 Slope- 0" Skew- 10' x 4' 

Concre te 11 Barrel) ~ Tstee~ll1 Barr~l) 
ICY) llbs) 

6.99 1 526 1 1.41 

Outlett Wings 

Per ADOT B Standards - 4:1 Slope- 0" Skew - 10' x 4' 

Concrete (1 Barrel ) I Steel (1 Barrel) I 0. Cone. (per Barrel) I 
ICY) llbs) ICY) 

12.54 1 949 1 2.51 1 

t:. Stl.(per Barrel) 

llbs) 

I 

no I 

I 
t; Stl.(per Barrel) I 

llbs) 

220 1 

Thickness "T" *Wall Width "W" ditional Thickn1 ss 

lin) lin) lin) 

13.000 12.0 0.000 

10.500 11.0 2.000 

10.500 11.0 2.000 

10.500 11.0 2.000 

10.500 11.0 2.000 

10.500 11.0 2.000 

4 Barrels 

Concrete Steel 

ICY) llbs) 

11.19 916 

4 Barrels 

Concrete Steel 

ICY) llbs) 

20.07 1609 
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SUNRISE ENGINEERING • FCDMC • CITY OF AVONDALE 
AUGUST 2013 

APPENDIX H 

VAN BUREN CHANNEL DESIGN CONCEPT REPORT 



I VAN BUREN DRAIN ESTIMATE FOR PIPE IN VAN BUREN 10/12/ 2012 

565 .04.20 AGUA FRIA TO 103RD 
Van Buren DCR \'an Buren Pipe Cost hstimatc 

REACH 

I 
I 

Agua Fria 

to El El M irage 117th to 113th t o 109th t o 105th to 101st t o 

Total M irage t o 120th 120th to 113th 109t h 105t h 101st 99th 

I Item Description Unit Unit Price Quant it y COST PPl PP2 117th PP3 PP4 PP5 PP6 PP7 PP8 COMMENT 

96" RGRCP IN EXISTING PAVEM ENT W/ 

I SHORING LF $ 550.00 830 $ 456,500 830 

IN DRAINAGE EASEM ENT OUSTSIDE ROAD 

84" RGRCP OUTSIDE EXISTING PAVEM ENT LF $ 325.00 14,550 $ 4,728,750 5,850 6,600 2,100 R/W 

I 96" RGRCP OUTSI DE EXISTING PAVEM ENT LF $ 350.00 2,550 $ 892,500 1,500 1,050 

60" RGRCP LF $ 275.00 7,400 $ 2,035,000 950 2,400 2,400 1,650 

I CATCH BASINS + 20FT 18" LATERAL EA $ 5,000.00 12 $ 60,000 1 2 2 1 2 2 2 

I 
PIPE INVERT 16 FEET, TOP OF PIPE 8.5 FT, 

1.5 FT PAVEMENT SECTION, 7'X10' VOL 

CLSM SLURRY BACKFI LL TO SUBGRADE CY $ 50.00 15,230 $ 761,481 963 4,000 444 4,111 2,667 2,267 778 ABOVE PIPE + 7'X2 ' EA SIDE=3.11CY/FT 

I PAVEM ENT REMOVAL & RESTORATION SF $ 5.00 82,240 $ 411,200 5,200 21,600 2,400 22,200 14,400 12,240 4,200 LANE WIDTH 12FT OVER PIPE 

HEADWALL EA $ 25,000.00 1 $ 25,000 1 

FLAP GATE EA $ 10,000.00 3 $ 30,000 3 

I MANHOLE MAG 521 EA $ 6,500.00 44 $ 286,000 12 12 6 4 4 3 3 AT 600 FT SPACING PLUS LATERAL JCT 

RELOCATE WATER MAIN 36" EA $ 100,000.00 $ 
RELOCATE WATER MAIN 12"/ 16" EA $ 55,000.00 3 $ 165,000 1 1 1 

I RELOCATE WATER MAIN 8" EA $ 35,000.00 5 $ 175,000 1 1 1 1 1 PER SNQ Ill BID 

PROTECT IN PLACE 12" SEWER FORCE MAIN LS $ 10,000.00 1 $ 10,000 1 

RELOCATE 230 KV SRP TOWER LS $ 250,000.00 1 $ 250,000 1 

I RE LOCATE UNDERGROU ND ELECTRIC PUE EA $ 128,000 .00 4 $ 512,000 2 1 1 

RELOCATE 6" GAS (SW GAS) EA $ 40,000.00 1 $ 40,000 1 $35-40K PER SW GAS 

I 
RELOCATE 20" GAS (EL PASO NG) EA $ 150,000.00 1 $ 150,000 1 

BUILD NEW BYPASS, THEN CONNECT & 

RELOCATE 36" IRRIGATION LS $ 200,000.00 1 $ 200,000 1 REMOVE EXISTING DURING DRYUP 

I RELOCATE 30" IRR IGATION LS $ 200,000.00 1 $ 200,000 1 

CONSTRUCTION SUBTOTAL $ 11,388,43 1 

CONTI NG ENCY 15% $ 1,708,265 

I CONSTRUCTION TOTAL $ 13,096,696 

RIGHT OF WAY-DRAINAG E EASEMENT AC $ 167,000.00 8.23 $ 1,373,648 2.24 3.08 1.51 0.22 0.55 0.63 

I 
TOTAL $ 14,470,344 

CONSTRUCTIO ~ CONTI NGE ROW TOTAL 

I 
AGUA FRIA TO 113TH 8,626,926 1,294,039 1,175,824 11,096,789 

113TH TO 103RD 2,761,506 414,226 197,824 3,373,555 

14,470,344 

I 
I Van Buren Drain Pipe 



VAN BUREN DRAIN 

565.04.20 

Item Descript io n 

96" RGRCP IN EXISTI NG PAVEM ENT W/ 

SHORING 

84" RGRCP OUTSIDE EXISTING PAVEMENT 

96" RG RCP OUTSIDE EXISTING PAVEMENT 

60" RGRCP 

CATCH BASINS + 20 FT 18" LATERAL 

CLSM SLURRY BACKFILL TO SUBGRADE 

PAVEMENT REMOVAL & RESTORATION 

HEADWALL 

FLAP GATE 

MANHOLE MAG 521 

RELOCATE WATtR MAIN 36" 

RELOCATE WATER MAIN 12"/16" 

RELOCATE WATER MAIN 8" 

PROTECT IN PLACE 12" SEWER FORCE MAIN 

RELOCATE 230 KV SRP TOWER 

RELOCATE UNDERGROUND ELECTRIC PU E 

RELOCATE 6" GAS (SW GAS) 

RELOCATE 20" GAS (EL PASO NG) 

RELOCATE 36" IRRIGATION 

RELOCATE 30" IRRIGATION 

CONSTRUCTION SUBTOTAL 

CONTINGENCY 15% 

CONSTRUCTION TOTAL 

RIGHT OF WAY-DRAINAGE EASEMENT 

TOTAL 

RIGHT OF WAY-DRAINAGE EASEMENT 

TOTAL 

Va n Buren Drain Pipe 

To tal 

Unit Unit Price Quanti ty 

LF $ 550.00 830 

LF $ 325.00 14,550 

LF $ 350.00 2,550 

LF $ 275.00 950 

EA $ 5,000.00 6 

CY $ 50.00 9,519 

SF $ 5.00 51,400 

EA $ 25,000.00 1 

EA $ 10,000.00 3 

EA $ 6,500.00 34 

EA $ 100,000.00 

EA $ 55,000.00 2 

EA $ 35,000.00 3 

LS $ 10,000.00 1 

LS $ 250,000.00 1 

EA $ 128,000.00 3 

EA $ 40,000.00 1 

EA $ 150,000.00 1 

LS $ 200,000.00 1 

LS $ 200,000.00 

AC $ 167,000.00 7.04 

AC $ 200,000.00 7.04 

ESTIMATE FOR PIPE IN VAN BUREN 

AGUA FRIA TO 113TH 

Agua Fria 

to El El M irage 120th to 

M irage t o 120th 117th 

COST PP1 PP2 PP3 

$ 456,500 

$ 4,728,750 5,850 6,600 2,100 

$ 892,500 1,500 

$ 261,250 

$ 30,000 1 2 2 

$ 475,926 963 4,000 444 

$ 257,000 5,200 21,600 2,400 

$ 25,000 1 

$ 30,000 3 

$ 221,000 12 12 6 

$ 
$ 110,000 1 

$ 105,000 1 1 1 

$ 10,000 1 

$ 250,000 1 

$ 384,000 2 1 

$ 40,000 

$ 150,000 

$ 200,000 

$ 

$ 8,626,926 

$ 1,294,039 

$ 9,920,965 

$ 1,175,824 2.24 3.08 1.51 

$ 11,096,789 

$ 1,408, 173 

$ 11,329,137 

10/ 12/2012 

REACH 
\ 'an Buren D C R \ 'an Buren P ipe Cost I ·:stimatc 

117th to 113th t o 109th to 105th t o 101st t o 

113th 109th 105th 101st 99th 

PP4 PPS PP6 PP7 PP8 COMM ENT 

830 

IN DRAINAG E EASEMENT OUSTSIDE ROAD 

R/W 

1,050 

950 

1 

PIPE INVERT 16 FEET, TOP OF PIPE 8.5 FT, 

1.5 FT PAVEMENT SECTION, 7'X10' VOL 

4,111 ABOVE PIPE + 7'X2 ' EA SIDE=3.11CY/FT 

22,200 LAN E WIDTH 12FT OVER PIP E 

4 AT 600FT SPACING PLUS LATERALJCT 

1 

PER SNQ Ill BID 

1 $35-40K PER SW GAS 

1 

BUILD NEW BYPASS, THEN CONN ECT & 
1 REMOVE EXISTING DURING DRYUP 

0.22 
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VAN BUREN DRAIN 

565.04.20 

Item Description 

96" RG RCP IN EXISTING PAVEMENT W/ 

SHORIN G 

84" RGRCP OUTSIDE EXISTI NG PAVEMENT 

96" RG RCP OUTSIDE EXISTING PAVEMENT 

60" RGRCP 

CATCH BASINS + 20 FT 18" LATERAL 

CLSM SLURRY BACKFILL TO SUBGRADE 

PAVEMENT REMOVAL & RESTORATION 

HEADWALL 

FLAP GATE 

MANHOLE MAG 52 1 

RELOCATE WATER MAIN 36" 

RE LOCATE WATER MAIN 12"/16" 

RELOCATE WATER MAIN 8" 

PROTECT IN PLACE 12" SEW ER FORCE M AIN 

RELOCATE 230 KV SRP TOWER 

RELOCATE UNDERGROUND ELECTRIC PUE 

RE LOCATE 6" GAS {SW GAS) 

RELOCATE 20" GAS {EL PASO NG) 

RELOCATE 36" IRRIGATION 

RELOCATE 30" IRRIGATION 

CONSTRU CTION SUBTOTAL 

CONTINGENCY 15% 

CONSTRUCTION TOTAL 

RIGHT OF WAY-D RAINAGE EASEM ENT 

TOTAL 

I Van Buren Drain Pipe 

Total 

Unit Unit Pr ice Qua ntity 

LF $ 550.00 

LF $ 325.00 

LF $ 350.00 

LF $ 275.00 6,450 

EA $ 5,000.00 6 

CY $ 50.00 5,711 

SF $ 5.00 30,840 

EA $ 25,000.00 

EA $ 10,000.00 -

EA $ 6,500.00 10 

EA $ 100,000.00 

EA $ 55,000.00 1 

EA $ 35,000.00 2 

LS $ 10,000.00 

LS $ 250,000.00 -
EA $ 128,000.00 1 

EA $ 40,000.00 

EA $ 150,000.00 

LS $ 200,000.00 

LS $ 200,000.00 1 

AC $ 167,000.00 1.18 

ESTIMATE FOR PIPE IN VAN BUREN 

113TH TO 103RD 

Agua Fria 

to El El Mirage 120th to 

M irage to 120t h 117th 

COST PPl PP2 PP3 

$ 

$ -

$ 
$ 1,773,750 

$ 30,000 

$ 285,556 

$ 154,200 

$ 
$ 

$ 65,000 

$ 
$ 55,000 

$ 70,000 

$ 
$ 
$ 128,000 

$ 
$ 

$ 
$ 200,000 

$ 2,761,506 

$ 414,226 

$ 3,175,731 

$ 197,824 

$ 3,373,555 

REACH 

117th to 113th to 

113th 109th 

PP4 PP5 

2,400 

2 

2,667 

14,400 

4 

1 

0.55 

10/12/2012 

Van Buren DCR \'an Buren Pipe Cost I •:stimatc 

109th t o 105th to 101st t o 

105th 101st 99th 

PP6 PP7 PP8 · COM M ENT 

IN DRAINAG E EASEMENT OUSTSIDE ROAD 

R/W 

2,400 1,650 

2 2 

2,267 778 AVG 12FT X 5 FT X LEN GTH 

12,240 4,200 LANE WIDTH 12 FT OVER PIPE 

3 3 AT 600 FT SPACING PLUS LATERAL JCT 

1 

1 PER SNQ Ill BID 

1 

$35-40K PER SW GAS 

BUILD NEW BYPASS, THEN CONNECT & 
REMOVE EXISTING DURING DRYUP 

1 

0 .63 
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APN 500-27-008 
CITY OF .J.VONDAL[ 

ClXDWA TER SPRINGS 
BOOSTER STAI10N 

~-.... ·~~ \"' 

.J.PN S00-27-009 
CITY OF AVONDALE 

VAN BUREN STREET 

130' EXISTING R/W 
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CITY OF AVONDALF 
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\_ 
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NOTE: 

ALL UTlUTY LOCA nONS PER UT!UTY PROVIDER RECORD 
DRA'MNGS. DEPTHS ASstJt.IEO. 
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AP'"'! 500- 02-082 
X JT tAN BUREN liC 

APN 500- 29-007 
El MIRAGE & 

VAll BUR[.V DEVEOPMEN 

[X BUILDING 
\' 

I 

I· . i . • ·'·!t:· 
-

l I •:J . . ... , .. ,... 
' : 

. ~ ;J? -::-~ ... 
J .,.., .. .. •. ' I !ltrr:t: ~~ I , J ._.~' ~ ~-~ 1 . ' . 0 • I • - · I • . !? -~·) I 

r. ~ .. ~ I I I I I 5:: •.. ' . . _ ... \ .. • :1 • 

I 
ll 
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.~ ~ @FIBER OPTIC_} / I/ ? \_ ""-- . "-Ex FIBER OPTIC \-Ex CABLE !~ ~ ~U'ID [L[C'~C.':_; \ EX 4 GAS [X 5· GAS 

I 0 [ X J5' WAffR [X 16. WATER 

I I _j [X 15. TRANSMISSION LINE 
EX JO " Sf.W[R 

[X FIBER OPTIC 0 SECTION- STA 48+94 
EX TELEPHOIV£ f-~.....:8::._t-=-=-=-:.,:....:::.~___:=..____:_-,--

SCALE. ,. = 1 0 ' LOOKING EAST 

[ X OVERHEAD~ , 130' EXISTING R/W 

PO'MR LIN[ I I 
EX OV[RN[AD POWER LIN['""'\ 

SECTION UNE ' .... ...... ..,....., I 
I ', ... ... 65' EX R/W 65' EX R/W 
I ' 
I ' ', ... _.. _..1 1 6' EX 51' EX BC 48' EX BC 4' 6' EX . 

I / ' I I I ,/' 'l , I __ !_ 
~
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I /X ' I I I Sll1< I Sl'll(l 
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[X T[lEPHOIV[ 
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\_ 

\._ • \_ FX FIBER OPTIC \ "--EX CABlE 

'( [X 5• GAS 

[I( l5" WAI[R 

[X 15' TRAN SI.IISSIOIV UN[ 
EX JD" SE.WERJ 

SECTION - STA 50+30 
SCALE: 1· u 10' LOOKING EAST 
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NOTE: 

All UTIUTY LOCA TICNS PER UTILITY PROVIDER RECORD 
DRAWINGS. DEPlHS ASSUt.tEO. 
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VAN BUREN STREET 

130' EXISTING R/ W 
-------

"' 0 

~ 

[X OVfRI-tiAO POMR LINE-,_ 
SECTION UNE ' 

-ill 

L 52' TO PL 65' EX R/W --- I 65' EX R/W J' 8' 

: 1 53' EX BC 4-7' EX BC 6. EX 7' 1 I 
I I U '"'"'"' : ; ~-" - i -- •--~------~-~~-~ --~~~·-•·••·-•-~-~-~-•••••~·~'"-•-••'-•~• -~= ~ t. _i_ L r • __ • I BASIN - - - ·-\_--

1~ ~rr_/ _j j \. \.,__ ~ tX CONCRFTf 1 cAJ ~1. . ~ [X nB[R 0Pf1C ~U nB[R 0Pf1C 0 \_ U r!8[!? 0Pf1C [X 6 " GAS GOI.f CART PAT:-; 

1 0\ '0""1' £Ron C [X TfL[PHON[ _/ \ [X CAF!i' 

I \" ! ~ - 0 [X J6 " WATER - [J(,/6 " WATER 

. I . : I [X JQ" 5£WfR _;- tx 16 TRAN5JI.)SION Li/oit 

o ) SECTION- STA 58+94 
SCALE: 1· ~ 10· LOOKING EAST 

[X Ovf:RHEAD 105' EXISTING R/W 

POWER Lifo/[ l SECTION LINE I 
40' EX R/W I 65' EX R/W J 

I ,. " BC : I ,,. "' BC ,.1 I 

ROAD I 1 I I I s~ 1 

rx FARM nno 1 J l ---- _1/---- ~ -.// --- -- -:\, .. ,.. ·'""r'c.,-,~--'="""~="Je.._._,.,,.=~ '""="'" - -··=e:=~ - ---- .. -----------
EX 1RT DITCH \.,__ 

rxyfl [R 0Pf1CJ J ~[X T[L[PHON£ ~ \ EX fiBER 0Pf1C ~\~\_. [X ..,ND[R.GI?:A. \:J 
[X ftBER 0Pf1C "\:.._[X U"'DFRGROUI¥0 Q [X 6" WATER -' \_ [L~ .• ;u .. . 

" 17/ .V HECTRIC £X 16 • WA TfR \_ • ~' , 4 1?fbGA u• ~. 
-JC&J [X 16 TRAivWISSION UN[ ! r 6 • 'OA S 

[X 16 " WA TfR t ( CAiJU 

SECTION- STA 72+94 
SCALE: ,. = 10' LOOKING EAST 

I 

APN 500-01- 01 
XP CS t'MP1RE A VQ; 

i'APNSOO - :. 
£MPIR£ COl 

OCOTILLO 

• 

NOTE: 

AU. UTIUTY LOC~ nONS PER UTILITY' PROVIDER RECORO 
DRA'MNGS. DEPTHS ASSUMED. 

u 
0 

"' ~ 

~ 
~ 
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O
"~~ ... ,l 5 "~~ •('lj r:'': 0' 

607-265 1100 ~ 
1-800 -SfAK[ -.:1 'f 

rc .. •vr ~~f'l') ~ 

SCALE 
0 10()' 200' 

HORIZ· 1" = 100' 

I ~ 
"' :-o .1 .\'iJ t . ,:,)u~nr Olllf ~ 

ff} SUNRISE I -(~ENGINEERING ;C 
2 152 SOUTH :.t1 ... !:l'AJW, SJIT! llJ 
~.J.JZ:) .. Ai!521' 
Itt . 4!:2.~~ 9600 FA,.>. <4~-, '~ 8t:(,q 
lt "l.n l ~tT••·~_If.COnt 

FCDMC 
VAN BUREN DCR 
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'"""" ""' 6S' " •fw . •. I , . I I I TO EX CMU WALL I I ' , -,-
Ex QV[RHEAD "'\. I 65' EX R/W 1. 49' EX BC ~x SWK 3' CONC j "M"'"' , , - ""'" I I 

I so· EX Be I =or- ~·- L _____ ~="-~ -
' -·'"-1 ZIL--.Lc- ~~---"'-.~~~ 

--7"-:. 
VAN BUREN STREET 

130' EXISTING R/W 

3' CONC 
PAD 

[X FARM FIELD 

-£~ ;,;, {;;,;H-~-I _/ 
[;( UNDERGROUND 

EI.£CTI?IC 

[X OVFRH[AO "- 1' 
PO~R UN[ '\_ 

I 8' EX I 
1 FENCE I 

: I 
I I 

[X VIR! PARKING LOT J L 
------------- - - --- -

[X CABLE _/ 

FIBER OPTIC _j j 
EX F!B[R OPTIC 

·= 

'\__[X TELEPHON[ _? 
[X 36" WATER \ \_ (X 16" TI?ANSI.IISSION LINF 

[X 16" WAIFR 

F ~ SECTION - STA 82+69 
SCALE: 1• ~ 10' LOOKING EAST 

130' EXISTING R/W 

SECTION UNE 

65' EX R/W I 65' EX R/W 

28' EX EP I 28' EX EP 

I .1 I 

\_£X 6" GAS 

--- - - - --- - ----- - -~ --- ~ - - -- - - -- -----

[X TELEPHONE _j J 
£X 18" SE~R ~EX 20- WATER 

G ~ SECTION- STA 95+19 
SCALE: 1" c 10' LOOKING EAST 

\_ f.l' UNOERGROOND 
ELEC71?1C 

_ , , FX FARM fiELD 

"' \:----------'-/ 

\ 

[X CONCR[TE 
iRiltGA riOt-, 01 rcH 

U 5" GAS 

• 

NOTE: 

All UTILITY LOCATI ONS PER UilLITY PROVIDER RECORD 
ORA'MNGS. DEPTKS ASSUMED. 
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VAN BUREN STREET 

130' EXISTING R / W 
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SECTiotl UNE l 
65' EX R/W I 65' EX R/W I 

7' EX 49' EX BC j 7' 
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NOTE: 

All UTIUTY LOCATIONS PER UTILITY PROVlDER RECORD 
ORA'MNGS. DEPlHS ASSUMED. 
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ALL UTIUTY LOCA nONS PER UTILITY PROVIDER RECORD 
DRA'MNGS. DEPTHS ASSUMED. 

SCALE 
0 100' 200' 

'iORIZ· I" ~ 100' 

!> 
~ 

~ 
0 
a 
~ . 
u 

~ 
~ 
~ 

~
. ""- '"""'" ''~'') 5 0(.;0"{ 'C\1 ~f. 

6o2 - 26 .l - 1 100~ r 
l-800 -STAK[ -11 ~ 
~J-"''.:O;lWII:xJIIII.t:CU'ff'l') ~ 

' I ~ 
I ~:'"..' k7t\ •"'tv...J c• •,. CAlf ~ 

VAN BUREN OCR 
TOPOGRAPHIC SURVEY AND CROSS SECTIONS 

PP6 

/ 
<..> 

" ~ 
" 

'PI PC 



GL-2£!!==1 -~,_ I 

<!.> 
~ 
c:: 
~ 

"C 

g 
1l 

8 
2 

8 
6 ..... 

APN 102-54 -001-[ 
JOIST &- VAN BUREN PARTNERS l/ P 

---'--~- -- -+- -- -+-------! 

-I~. ----
--l--2 

VAN BUREN STREET 

121' EXISTING R/W r -- --------- ___ f_X_O_!,f_R_fl_tA-0-PO_M_R_i_IN-1-,------ l 

I SECTION UNE ' 

I 66' EX R/ W I 55' EX R/W I 28' TO PL I . : """ - , ,, : , " " rr~1 : i 

___ C~'_'~"-'~"'-L'-r---- -r- -- - ----- L~-- ---~,~----~- '.. ·~~---~ • ~ • ----- j_ ___ - ---------I __ 

\_rx s· GA'i \_[, 
\_>X 15" S[lltfR 

ffTFPWJN! 

\._ EXT/" IIA/fR 

L ~ SECTION- STA 163+19 

0 
\ [X J5" IRR!CA /JON 

SCALE: 1· ~ w· LOOKING EAST 

' 

NOTE: 

All. UTIUTY LOCA llONS PER UTILITY PROVIDER RECORD 
DRAWINGS. DEPTHS ASSUMED. 

SCALE 
0 100" 200" 

>iORil · ,. ; IDO' 

9 

~ 

~~ 
0 
0 

0 

~ 
~ 
Jj 
.,. . 
"" ~ 
(\ 

~ 
£ 

~- ,.-:-c:; ~·· --·· ~-, ! 
0."(''1.-"tN..'(; 0'" 

607-ltiJ 1100 ~ 
18QO)l!K[-I: ~ 
(:.1;!".~~) ~ 

,-1 ~ 
1•([11 m\ ·· (.IIJ I/~fi T ,';ATF ~ 

FCDMC 
VAN BUREN DCR 

TOPOGRAPHIC SURVEY AND CROSS SECTIONS 

PP7 
Pitt" 

~ 
u 

"' C) 
u 
> 
a. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

?; 2 

CONSULTANT REGISTERED SURVEYING INC. 

~consdale. Arizona 8:'2" I 
OI·FICL AODRLSS: 87 32 E. Pict.:adiii) Rd 

Sclltt,dale. ,\rizona 8' 2"' I 

CARL SITTERLEY, R.L.S. 

PIIO'\F· (-I SO! 620-13S2 

!;-mail: csitterky-crs !~ l:O.'\ .nd 

Attn: Charles Andrews. P.E., Senior Engineering Project Manager 
CITY OF A YOND ALE 

June 19. 201"' 

11465 W. Civic Center Drive 
Avondale, A2 8532" 

RE: Report of Survey Service, Utility Bore Hole Locations, Avondale Blvd. at of Van Buren. 
Survey, Arizona Central Zone State Plane Coordinates (Grid) and NA VD88 vert. datum. 

The following utility location depths were bore holed by KC Locate. lnc. The horizontal 
locations are Arizona Central Zone State Plane Coordinates as requested by Sunrise Engineering, 
lnc. and have not been raised to ground distance values. CRS uses a combined grid-to-ground 
scale factor of 1.000126616 scaled from an origin ofN=O, E=O in thjs project area to conven grid 
coordinates to ground coordinates for other local projects. The sectional brass cap monument for 
the intersection of AvondaJe Blvd. and Van Buren is provided by Sunrise Engineering to have 
Grid (state plane) coordinates ofN=89I359.421, £ =581087.365, NAVD88 elevation of996.11 
(CRS also used engineers station 10+00.00). The Avondale Blvd. centerline alignment was 
referenced by CRS to a City of Avondale brass cap in hand hole at the intersection of Citv Center 
Dri ve at engineers station 23+ 13.5. 

Utility Location Data as follows : 

Bore Hole 
1 
Lcl ~·a~) 
3{~7. u, 
4 

(Grid) (Grid) 
Northjng Easting 
891470.99 581144.86 
891472.35 581096.63 
891472.17 581073 .98 
891619.83 581062.29 

1\----(man hole) 
5(7 /Jj 89 1473 .7 1 

6 ( 
7 

891473 .50 
891473.57 

581027.18 

581015.86 
581012.50 

NAVD88 
Utility Elev. 
988.02 
989.64 
988.65 
976.70 (top) 

992.37 (top) 
991.67 (btm) 
992.32 
992.03 (top) 
991.33 (btm) 

Surface 
Elevation Station Offset 
997.02 11 + 1] .8 57.6 Rt 
996.64 11 + 13.2 09.3 Rt 
996.70 11+ 13.0 13.3 Lt 
996.20 12+60.7 24.9 Lt 

996.62 11 + 14.6 60.1 Lt 

. 996.27 11 + 14.4 71.5 Lt 
996.33 11 + 14.5 74.8 Lt 

qor'/753 8 

.}./7;;; 
891473.40 581009.05 989.59 (top) 

987.39 (btm) 
996.39 11+14.3 78.3 Lt 

Thank you for this continuing opportunity to provide surveying 
services to the City of Avondale. Please call with questions. 

Submitted, 
CONSULTANT REGISTERED SURVEYING. INC. 
Carl Sitterley, RLS, President 
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SAE Utility Survey Report 
Task 10: .-1 2-0-13-0-00-5--,1 1 Date Located: .-1 - 6-/14-/2-0--,131 

Project : JVan Buren uct< 

Client Name: !City ot Avondale I Ref: jo3700 I 
KC LOCATE LLC 

25440 N. 93rd Ave Peoria, AZ. 85383 
(623)825-{1230 MBL (602) 702-2582 

Work Site: !Avondale Blvd & Van Buren I 
Truck: I 211 Crew Names: jKen , Jesus I 

Client Hole#: 11 ] Client Plan Sheet: L J Map Grid: I I KC Hole#: [_ 11 0 
BM Desc.: !BCHH AVONDALE & VAN BUREN I Status: !GIVEN I B.M. Elev.: [n -9 96}2] 

(feet) 

Station/Offset/Dir: j j r----1 D 
(feel) Requested ;::=====~ L___] 
Station/0~~~~:!: j11+11.8 ~~~ 

Survev Remarks: 
SURVEY INFORMATION COLLECTED BY CRS 

Profile View (not to scale) 
I Pavement& Soilslnfonnalton 1Marker: jWHISKER I Marker/Surf. Elevation: I 997.021 

I ----, T J ! TT 
(feet) 

Upper=~rn 
l D 

(feet) 

ower: 

Soils Code: ~ 

Structure: IP I 
Material: Icc I 

TERMS ABS • Plastic Pipe 
ACP • Asbes. Cament 

UKN • Unknown CtP · Cast Iron Pipe 
AC • Asphalt!Conaete CtPP- CaSlin Place 
AB · Aggregate Base CAP - Corrugated Alum 
CC - Cemenl/Concrele GIP- Galvanized Iron 
OR • Off Road (Oir1) GSP • Gahianized Steel 

E - EleclricaJ 
G - GasiPetrollP 
IR -liTigation 
TV -CableTV 
FO - Fiber Optics 
SO • Storm Drain 
SS - Sanilaty Sewer 
TEL . Telephone 
TS - T ratfic Signal 
w -Water 
CH • Chemical 

PE - Poly Ethylene 
PVC • PolyVinal Chlor 
RC • Reinforced Cone. 
SL · Slurry 
STL · Steel 
STLC- Steel Coated 
STLW- Steel Wrapped 
TR · Transite 
VCP • Vlln!ied Oay Pipe 
WD · Wood 

c -cable 
D - Ductbank 
P - Pipe 
v - Vault Box 

8/C · Back of Curb 
cs -Galen Basin 
CLF · Chain Link Fence 
CMU ·Cone, Mason 
Wall 
E!P • Edge of Pavement 
FIC • Face of Curb 
FIH ·Fire Hydrant 
IN • lnspeclion Hole 
MIH -ManHole 
PIP • Power Pole 
SNV • Side Walk 
WM . Water Meter 
V>N • Water Valve 

BM • Benchmatl< BCHH· Brass Cap _ _CL - Center Une 
BCF • Brass Cap Flush HandHole _ .}'L - Propeny Line 

R1W • Right of Way 
- _Baseline 

470.99/ E:5811 44.86 

Wednesday, June 19, 2013 

Utility Elevation TOP: I 988.021 (feet) 

Measured Distance From Surface: 

-----TOP:j 9.ooj (feet) 

I BOTTOM:c=_ I (feet) 

!Ql n~' , __ _,_ ,_ _____ __ 
,_ . _j 
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SAE Utility Survey Report 
Task 10 : [201300051 1 Date Located: 1.---6-/14-~-01---,3 

Project: IVan Buren OCR 

Client Name: jCity of Avondale I Ref: 103700 ~ 

KC LOCATE LLC Work Site: jAvondale Blvd & Van Bu ren I 
25440 N. 93rd Ave Peoria. AZ 85383 
(623)825-0230 MBL: (602) 702-2582 Truck: c 21 ] C rew Names: jKen , Jesus I 

Client Hole#: [2 ul Client Plan Sheet: I I Map Grid : L J KC Hole#: [ 2[ 0 
BM Desc. : IBCHH AVONDALE & VAN BUREN I Status: jGIVEN I S .M. Elev.: I 996.11 j (feet) 

Statlon/Offset/Oir: j _j r--1 D 
(feel) Requesred :====--==:::; L__j 

Station/Offset/Oir: J11+13.2 j~fRTI 
SuTVeyed . _ ~~ 

Survev Remarks: 
SURVEY INFORMATION COLLECTED BY CRS 

Profile View (not to scale) Marker: ]PK NAIL I 
r T Marker/Surf. Elevation: [~=--- ~96 .64j 

Upper:~ rn.45 
D 

(feet) 
Lower: 

Soils Code: ~ 

Visual Utilitv Identification Information 
Size/Width : ] 16.00] (in) 

Type Code: jw I 
Structure: jP I 

Material : jAG I 

TERMS· ASS · PlastiC Pipe 
ACP · Asbes. Cement 

UKN · Un!<nown CIP · Casllrcn Pipe 
AC · Asphaii!Concrete CIPP-Casl in Place 
AB · 1\Wegate Base CAP · Cofl\Jgaled Alum 
CC • Cemeni/Concrete GIP -Galvanized Iron 
OR · Off Road (Dirt) GSP · Galvanized Steel 

E -Electrical 
G · Gas!PetrollP 
IR - Irrigation 
TV -Cable TV 
FO · Aber Optics 
SO · Storm Drain 
SS · Saritary Sewer 
TEL · Telephone 
TS ·Traffic Signal 
w -Water 
CH - Chemical 

PE · Poly Ethylene 
PVC · PolyVinal Chlor 
RC ·Reinforced Cone 
SL -Stuny 
STL-Steel 
STLC- Steel Coated 
STL W- Steel Wrapped 
TR ·Transite 
VCP · Vitrified Clay Pipe 
WD -Wood 

C -Callie 
D -Ductbank 
P -Pipe 
V . VaufiBox 

BfC · Bad< of Curt> 
CS · Catch Basin 
CLF ·Chain Unk Fence 
CMU ·Cone. Mason 
Wall 
EJP • Edge or Pavement 
F/C • Face or Curb 
FIH · F"" Hydrant 
IN -Inspection Hole 
MJH . ManHole 
PIP · Power Pole 
SIW • Sl<le Walk 
WM . Water Meter 
wv . Water Valve 

CL . Center Une BM · Benchmatl< BCHH· Brass Gap 
BCF · Brass Cap Flush HandHole 

Comments/Remarks: 

- ]>L -Property Une 
R/W . Right of Way 

_BaseUne 

We located a pipe running N/S. 

N:891472.35 / E:581096.63 

Utility Elevation TOP: ] 989]4) 

Measured Distance From Surface: 

H TOP:] JOOj 
BOTTOM:! I 

!01 I_ _J 

(feet) 

(feet) 

(feet) 

(feet) 
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SAE Utility Survey Report 
Task ID: .-, -20_ 1_3_0_0_0_5 -,1 1 Date Located: c -6/-1-4/-20- 1--,31 

Project: jvan Buren OCR 

Client Name: jC ity of Avondale I Ref: jo3700 I 
KC LOCATE LLC 

25440 N. 93rd Ave Peoria. AZ 85383 
(623)825-0230 MBL: (602) 702-2582 

Work Site: [Avondale Blvd & Van Buren J 
Truck: ~ Crew Names: jKen , Jesus ~ 

Client Hole#: [3 ___ ] Client Plan Sheet: L::=J Map G rid : [ J · KC Hole#: [ 3[ 0 
BM Desc.: ]BCHH AVONDALE & VAN BUREN I Status: !GIVEN I S.M. E(l!l: I 996.1 11 

Station/Offset/Oir: I j LJ D 
(feel) Requestod :====--~· 
Statlon/0~~~?!: j11+13 ]~~ 

Survey Remarks: 
SURVEY INFORMATION COLLECTED BY CRS 

Profile View (not to scale) 
I Pavement&Solls lnt<>.rmaiton ~Marker: jPK NAIL~ Marker/Surf. Elevation: I 996.70] 

Upp .. ~~r · ;:===; (feet) 
Lower: LJI ~ 

Soils Code: jGW I 

(in) 

Type Code: ]G ] 

Structure: L ~ 
Material: jST L j 

TERMS· ASS · Plastic Pipe 
ACP · Asbes. Cement 

UKN · Unknown CIP · Casllron Pipe 
AC . Asphaii!Conctete CIPP-Cast in Place 
AB . Aggregate Base CAP · Corrugated Alum 
CC • Cement/Conctete GIP . Galvanized Iron 
OR . Off Road (EM) GSP ·Galvanized Steel 

E • Electrical 
G · GaSIPeuo/LP 
IR -Irrigation 
TV - Cable TV 
FO · Fiber Optics 
SO · Stonn Drain 
SS . Sanitary Sewer 
TEL . Telephone 
TS · Traffic Signal 
w -Water 
CH - Chemical 

PE · Poly Ethylene 
PVC · PolyVinal Chtor 
RC · Reinforced Cone. 
SL · Siuny 
STL -Steel 
STLC- Steel Coated 
STLW· Steel Wrapped 
TR · Transite 
VCP · Vrtrified Clay P1pe 
WD · Wood 

c -Callie 
D · Duct ban 
P -Pipe 
V -Vaui!Box 

BIC • Back or Curt> 
CB · Gatch Basin 
CLF · Cha•n Unk Fence 
CMU · Cooc Mason 
Wall 
EJP • Edge or Pavement 
F/C · Face of Curb 
FIH · File Hydrant 
IN - Inspection HeMe 
MIH · ManHole 
P/P . Power Pole 
srw . Side Walk 
WM • Water Meter 
WV • Water Valve 

CL · Center L1ne BM · Benchmall< BCHH- Brass Cap 
BCF . Brass Cap Rush HandHole 

Comments/Remarks: 

- :?L . Property Line 
R/W • Right of Wa:y 

_BaseUne 

We located a black pipe running N/S. 

Note KM Inspector on site: Rick Maxwell602·980-0158 

N:891472.17/ E:581073.98 

T 

Utility Elevation TOP: I 988}>51 

Measured Distance From Surface: 

TOP: I s.osl 
BOTTOM: ! I 

Physical SWING TIE Information 
Dis~ !ftl I Oir. I from P!;RMANJiNI exj~t l 

A: 16.30 w FACE OF CURB 

8: 35.20 E FACE OF CURB 

C: 23.00 NW STREET LIGHT BASE 

(feet) 

(leet) 

(feet) 

(feet) 
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SAE Utility Survey Report 
Task ID: [ 201300051 \ Date Located: L.-----6-/1 4/~ 

Project: \Van Buren OCR 

Client Name: \City of Avondale \ Ref: Eoo I 
KC LOCATE LLC Work Site: \Avondale Blvd & Van Buren \ 

25440 N 93rd Ave Peoria. AZ 85383 
(623)825-0230 MBL: (602) 702-2582 Truck: C21J Crew Names: \Ken, Jesus \ 

Client Hole#: 14 I Client Plan Sheet: CJ Map Grid: I J KC Hole#: I 410 
BM Desc.: IBCHH AVONDALE & VAN BUREN J Status: \GIVEN J B.M. Ec!~l: [ --- 996.11 \ 

StationiOffsetiDir: I \ r==J II 
(feet) Requesred ~-=====~ ~==~ l.___j 

Survev Remarks: 
SURVEY INFORMATION COLLECTED BY CRS 

Station/0~~~~:;: \12+60.7 \Di.@~ 

Profile View (not to scale) Marker: \SEE COM MEN \ 
I lll - I I 

I Upper:D~ 
Lower:CJ~ 

Soils Code: LJ 

Structure: jo ) 

Material: \ J 

TERMS. ABS - Plastic Pipe 
ACP - Asbes Cament 

UKN - Unknown CIP - Cast Iron P1pe 
AC • A.spllalt/Conetele CIPP- Cast In Place 
AB - Aggregate Base CAP - Conugated Alum 
CC - CementiConctete GIP - Galvanized Iron 
OR - Off Road (Din) GSP - Galvanized Steel 

E - Electrical 
G - Gas/Petro/lP 
IR -lmgation 
TV - Cable TV 
FO • Fiber Optics 
SO - Stann D<ain 
SS - Sarita<y Sewer 
TEL -Telephone 
TS -Traffic Signal 
W - Water 
CH - Chemical 

PE - Poty Ethylene 
PVC - PolyVinat Chlor 
RC - Relnfon:ed Cone. 
SL - Siuny 
STL - Steel 
STLC- Steel Coaled 
STLW- Steel Wn!pped 
TR - Transite 
VCP - Villified Oay Pipe 
WO - Wood 

BM - Banc11marl< BCHH- Brass Cap 
BCF - Brass Cap Flush HandHole 

Wednesday, June 19, 2013 

C - Cable 
0 - Duct bank 
P -Pipe 
v - Vaun Box 

8/C - Back of Curb 
CB - catch Basin 
Clf • Chain Unk Fence 
CMU -Cone. Mason 
Wall 
EIP- Edge ol Pavement 
F/C . Face of Curb 
FIH - Fire Hydrant 
IN - Inspection HOle 
MIH - ManHole 
PIP - Power Pole 
SIW - Side Walk 
WM -Water Meter 
WV - Water Valve 

Marker/Surf. Elevation: I 996.20] (feet) 

Utility Elevation TOP: J 976.70] (feet) 

Measured Distance From Surface: 

TOP:J I (feet) 

BOTTOM: \ I (feet) 

-· .. . -······- --. .. .. 

Page 4 of 8 

SAE Utility Survey Report 
Task ID: ~~ -2-01_3_0_0_0_5~1 \ Date Located: 'I --6-/1-4/-20_1__,3\ 

Project: \Van Buren OCR - \ 

Client Name: \City of Avondale \ Ref: 103700 · - J 
KC LOCATE LLC Work Site: \Avondale Blvd & Van Buren \ 

25440 N. 93rd Ave Peoria, AZ 85383 
(623)825-0230 MBL: (602) 702-2582 Truck: ~ Crew Names: \Ken, Jesus ~ 

Client Hole#: js J Client Plan Sheet: c=J Map Grid: J J KC Hole#: I sj D 
BM Desc.: JBCHH AVONDALE & VAN BUREN I Status: ICi1vEN- I B.M. Elev.: [ - 99.6 .111 

(feet) 

StationiOffsetiDir: I J r==J D 
(feet) Requested ~-=====~·~-==~ 
Station/0~~~~: \11+14.6 IJ 60.1\~ 

Survev Remarks: 
SURVEY INFORMATION COLLECTED BY CRS 

Profile View (not to scale) ---,Marker: \WHISKER l 
' T 

Marker/Surf. Elevation: I 996.62] 

Upper:~rn 
L D 

(feet) 

ower: 

Soils Code: ~ 

Size/Width: 
:===~ 

Type Code: jE \ 

Structure: jo \ 

Material: \PVC j 

TERMS ABS- Plastic Pipe 
ACP- Asbes. Cement 

UKN - Unknown CIP - Cast Iron Pipe 
AC - Asphalt/Conaete CIPP- Cast In Place 
AS - Aggregate Base CAP - Corrugated Alum 
CC -Cement/Concrete GIP - Galvanized Iron 
OR - Off Road (Din) GSP - Galvanized Steel 

E - EI8CinC81 
G - Gas/Petro/lP 
IR -lrngation 
TV - Cable TV 
FO - Fiber Optics 
SO • Stonn Drain 
SS - Sanitary Sewer 
TEL-Telephone 
TS - Traffic Signal 
W - Water 
CH - Cllemical 

PE - Poly Ethylene 
PVC - PolyVonal Chlor 
RC - Reinforced Cone 
SL - 51161)' 
STL - Steel 
STLC- Steel Coated 
STLW- Steel Wrapped 
TR - Transite 
VCP - Vilrifled Oay Pipe 
wo -Wood 

C - Cable 
D - Ductbanl< 
P - Pipe 
V - Vault Box 

BIC - Back of Curb 
CB - catch Basin 
Clf - Chain Link Fence 
CMU -Cone. Mason 
Wall 
EIP - Edge of Pavement 
F/C - Faceo!Curb 
FIH - Rre Hydrant 
IN - Inspection Hole 
MIH - ManHole 
PIP - Power Pole 
SIW - Side Walk 
WM - Water Meter 
WV - Water Valve 

BM - Benclvna<1< BCHH- Brass Cap __ CL - Center I.Jne 
BCF - Brass Cap Flush HandHole _ . J'L - Property Llne 

RJW - Right ol Way 

Comments/Remarks: 
. _Baseline 

We locate 3 - 4in gray pipes running N/S. 

N :891473 .71/E:581027 .18 

Bottom Elev. 991.67 

Utility Elevation TOP: [ - 992}7] 

Measured Distance From Surface: 

TOP: j 4 .25\ 

BOTTOM: \ 4 .95\ 

(feet) 

(feet) 

(feet) 

(feet) 
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SAE Utility Survey Report 
Task ID: I ~ -2-01_3_0_0_0_5~1 1 Date Located : .-1 - -

Proj ect: Jvan Buren OCR 

Client Name: !City of Avondale J Ref: 103700 

'--=====: 
Work Site: !Avondale Blvd & Van Buren KC LOCATE LLC 

25440 N. 93rd Ave Peoria, AZ 85383 
(623)825-0230 MBL (602) 702-2582 Truck:~ Crew Names: JKen , Jesus ~ 

I 

Client Hole#: 16 I Client Plan Sheet: CJ Map Grid : I I KC Ho le#: I 61 [1 
BM Desc .: [BCHH AVONDALE &VAN- B0REN - j Status: !GIVEN ] B.M. Elev.: I 996.11] 

(feet) 

Station/Offsot/Dir: I I [_j D Survey Remarks : 
(feet) Requested :====---:: r-=:::::; SURVEY INFORMATION COLLECTED BY CRS 

Station/Offset/Dlr: j11 +1 4.4 I L 71 .51 fLTl 
Survoyed . - ~ lL..~ 

Profile View (not to scale) I Marker: [VIJHI~K~R ] 

Upper:~~~ i 
L D 

(feel) : 

ower: 

Soils Code: ~ 

SizefWidth: 
~==: 

Type Code: !G I 
Structure: IP I 

Material : !PE I 
TERMS. ABS • Plastic Pipe C - Cable 

ACP • Asbes. Cement 0 - Ouctbank 
UKN • Unknown CIP • Cast Iron Pipe P - Pipe 
AC • AsphaltiConcrete CIPP- Cast in Piece V - VaukBox 
AB • Aggregate Base CAP - Corrugated Alum 
CC • CernentiConaete GIP · Galvanized Iron BIC • Back of Curb 
OR · Off Road (Oift) GSP • Galvanized Steel CB • Catch Basin 

PE • Poly Ethylene CLF · Chain Unk Fence 
E • Etectncal PVC · PolyVInal Chlor . CMU • Cone Mason 
G • Gas/Petro/LP RC • Reinforced Cone. w .. 
IR -Irrigation SL -Siuny EIP • Edge of Pavement 
TV · Cable TV STL - Steel F/C • Fece of Curb 
FO • Fiber Optics STLC· Steel Coated FIH · Fire Hydrant 
SO • Storm Drain STL W - Steel Wrapped tN • Inspection Hole 
SS • Saritary Sewer TR · Transite MIH -ManHole 
TEL • Telephone VCP • Vrtrified Clay P1pe PIP · Power Pole 
TS • T raffle Signal WO - WOOd SIW · Side Walk 
w . watar WM · Water Meter 
CH-Chemlcal WV • Water Valve 

CL • Center Une BM • Benchmarl< BCHH- Brass Cap 
BCF - Brass Cap Aush HandHole 

Comments/Remarks: 

- }>L • Property Line 
RJW • Right of Way 

_Baseline 

We exposed a yellow pipe running N/S. 

N:891473.50 I E:581015.86 

Marker/Surf. Elevation: ~- 996.271 

Utility Elevation TOP: I 992.321 

Measured Distance From Surface : 

--TOP:[ 3~95) 

BOTTOM:! Oj 

(feet) 

(feet) 

(feet) 

(feet) 
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SAE Utility Survey Report 
~----~ ~----~ 

Task ID: J 201 300051 J Date Located: [ 6/14/2013J 

Project: IVan Buren OCR 

Client Name: JCity of Avondale :=-] Ref: ~ J 

KC LOCATE LLC Work Site: jAVOndale Blvd & Van Buren _ _ I 
25440 N. 93rd Ave Peoria. AZ 85383 
(623)825-0230 MBL. (602) 702-2582 Truck: I 21 1 Crew Names: JKen , Jesus 

Client Hole#: rr--1 Client Plan Sheet: c=J Map Grid : I I KC Hole#: I 110 
BM Desc.: [BCHH AVONDALE & VANBUREN .. ] Status : [GJVEN J B.M. Elev.: I 996.11] 

(feet) 

Station/Offset/Dir: [ ] r--1 CJ. _ Survey Remarks: 
(feet) Requmtod L_ __ _j SURVEY INFORMATION COLLECTED BY CRS 

Station/0~~~~! 111+14.5 j~[0J 

Profile View (not to scale) Marker: !WHISKER I 
I P avem ent & Solis lnformaiton J I 

Upper :~~~ 
L 

11 (feet) 

ower: L___j 

Soils Code: ~ 

(in) 

Structure: [o ---~ 
Material: [PVC I 

![).,_! 
I_ _J 

TERMS· ABS • Pt~sllc Pipe C -Cable 
ACP • Asbes. Cement 0 · Ouct l>ank 

UKN • unknown CIP · Cast Iron Pipe P - Pipe 
AC . A>phaltiCcncrete CIPP- Cast in Piece V - VauftBox 
AB . Aggregate Base CAP • Co<Ju9ated Alum 
CC • CernentiConctete GIP ·Galvanized Iron BIC • Back of CUrt> 
OR • Off Road (Dirt) GSP • G<!tvanized Steel CB · Catch Basin 

PE • Poly Ethylene CLF · Chain Unk F once 
E • Electncal PVC • PolyVJnal Chlor CMU • Cone Mason 
G • Gas/Petro/LP RC • ReOlforced Cone. Walt 
IR • fn1gation SL - Siuny E/P . Edge of Pavement 
TV - Cable TV STL · Steel F/C · Face of Curb 
FO • Fiber Optics STLC- Steel Coated F/H • Fire Hydrant 
SO • Storm Drain STLW- Steel Wrapped IN • Inspection Hole 
SS • Saritary Sewer TR • Transite M/H • ManHole 
TEL · Telephone VCP • VitJffied Clay Pipe PiP • Power Pole 
TS · Traffic Signal WO · Wood SIW - SideWaJk 
W - Water WM • Water Meter 
CH • Chemical WV • Water Valvo 

BM • Benchrnar1< BCHH· Bcass Cap 
BCF · Brass Cap Aush HandHole 

Bottom Elev. 991.33 

Marker/Surf. Elevation : ~~~-996 . 33] 

Utility Elevation TOP: [ - 992.03j 

Measured Distance From Surface: 

TOP:[ 4 .301 

----BOTTOM:[ 5.001 

(feet) 

(feet) 

(feet) 

(feet) 
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SAE Utility Survey Report 
Task 10: 'I -20_1_3_0_0_0_5--,1 1 Date Located: r---1 --6/-14- /-20-1---,31 

Project: JVan Buren DCR I 
Client Name: ~of Avondale I Ref: J03700 I 

KC LOCATE LLC Work Site: JAvondale Blvd & Van Buren I 
25440 N. 93rd Ave Peoria, AZ. 85383 
(623)825-0230 MBL. (602) 702-2582 Truck: I 21 1 Crew Names: JKen, Jesus I 

I 

Client Hole#: ra--- l Client Plan Sheet: r 1 Map Grid : I I KC Hole#: I sj D 
BM Desc.: JBCHH AVONDALE & VAN BUREN I Status: f rV£N J B.M. Elev.: I 996.11] 

(fee!) 

Station/Offset/Dir: I I r------1 D Survev Remarks : 
(feet) Requostod ~=====i L____J SURVEY INFORMATION COLLECTED BY CRS 

Station/0~:~~:!: J11+13.4 ~~~ 

Profile View (not to scale) Marker: JWHISKER I 
. - .. I T Marker/Surf. Elevation: I 996.39] (fBBI) 

Upper:~~· 

Lower: c:=J ~ 
Soils Code: ~ 

(i n) 

Structure: JD I 
Material: JEN I 

TERMS ABS - P1asllc Pipe 
ACP - Asbes. Cement 

UKN • Unknown CIP - Cast Iron Pipe 
AC - Asphaii!Conetete CtPP- cast in P1ace 
AB • Aggregate Base CAP • CoiTUgated Alum 
CC - CementiConcrete GIP - Galvanized Iron 
OR -Off Road (Dirt) GSP - Galvanized Steel 

E - Electncal 
G - Gas/Petro/LP 
IR - Irrigation 
TV - Cable TV 
FO - Flber Optics 
SO - Storm Drain 
SS - Sanitary Sewer 
TEL - Telephone 
TS - Traffic Signal 
W -Water 
CH - Chemical 

PE • Poly Ethylene 
PVC - PolyVinal Chtor 
RC - Reinloroed Cone. 
SL - Siuny 
STL - Steel 
STLC- Steel Coated 
STLW- Steel Wrapped 
TR - Transite 
VCP - Vitrified Oay Pipe 
WO - Wood 

C - Cable 
0 - Ductbank 
P -Pipe 
v - Vault Box 

BIC - Back or Curb 
CB - Catch Basin 
CLF • Chain Unk Fence 
CMU - Cone. Mason 
Wall 
E1P - Edge or Pavement 
F/C - Face of C..-1> 
F/H - F1re Hydrant 
IN • Inspection Hole 
MIH - ManHole 
PIP - Power Pole 
SIW • Side Walk 
WM -Water Meter 
WV - Water Valve 

BM - Benchmark BCHH- Brass Cap _ . _CL - Center Una 
BCF - Brass Cap Flush HandHote _PL - Proper1)' Une 

RIW - Right or Way 
. _BaseLine 

N:891473.40 I E:581009.05 

Bottom Elev. 987.39 

Wednesday, June 19, 2013 

Utility Elevation TOP: J 989.59J (feet) 

Measured Distance From Surface: 

TOP:I 6.80J (fBBI) 

-BOTTOM:J 9.001 (feet) 

Page 8 of 8 
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APPENDIX J 

VAN BUREN CHANNE~ DESIGN CONCEPT REPORT 
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PRS41584C 862709.4 485245.4 

CG025 891603.6 578440.5 

CG026 891603.5 578438.6 

CG027 

CG028 

CG029 

CG030 

CG031 

CG032 

CG033 

CG034 

CG035 

CG036 

CG037 

CG038 

CG039 

CG040 

CG041 

CG042 

CG043 

CG044 

CG045 

CG046 

CG047 

CG048 

CG049 

CG050 

CG051 

CG052 

CG053 

CG054 

CG055 

CG056 

CG057 

CG058 

891604.6 578438.5 

891608.8 578433.6 

891554.1 578434 

891554.2 578438.9 

891554.1 578440.8 

891562.8 578431.2 

891564.5 578432.3 

891524 578434.2 

891522.1 578433.3 

891522.1 578439.2 

891522.2 578441.1 

891500.1 578433.5 

891498.2 578434.4 

891498.1 578439.3 

891498.3 578441.3 

891450.9 578441.6 

891450.8 578439.7 

891450.6 578434.8 

891483.6 578432.9 

891465.5 578436.3 

891426 578439.8 

891405.1 578432.1 

891395.6 578411.4 

891392.4 578395.9 

891392.5 578417.8 

891402.2 578417.2 

891404.2 578414.5 

891381 578422 

891400.9 578442 

891401.3 578468 

891394.3 578468.2 

891393.9 578442.4 

8060 891393.6 578411.7 

8061 891426 578434.9 

8062 891421.3 578434.8 

8063 891417.4 578433.8 

8064 891401.7 578418.6 

8065 891400.5 578411.4 

8066 891400.7 578359.1 

8067 891395 578359.3 

8068 891393 578359.3 

8069 891401.7 578349.6 

8070 891406.1 578335 

8071 891392.5 578305.4 

900.34 

982.832 HLIP B 

983.262 HTBC B 

983.219 HTBW B 

983.266 HTBW 

983.202 HTBW 

983.114 HTBC 

982.697 HLIP 

983.199 EJB 

983.028 ELP 

982.998 HTBW 

983.088 HTBW 

983.008 HTBC 

982.572 HLIP 

982.97 HTBW 

982.992 HTBW 

982.951 HTBC 

982.505 HLIP 

982.229 HLIP 

982.692 HTBC 

982.775 HTBW 

982.868 EPP 

982.631 MHU-SRP-IRRIGATION 

982.455 HTBC BC 

981.793 HTBC 

981.824 HTBC EC 

981.465 MHS 

981.596 MHS 

981.916 ELP 

982.228 EJB 

981.774 MHU-SRP-IRRIGATION 

981.739 HLIP 

981.846 HLIP 

981.848 HLIP 

981.716 HLIP 

981.388 HLIP 

982.595 HTBW BC 

982.498 HTBW 

982.422 HTBW EC 

982.2 HTBW 

982.106 HTBW 

981.696 HTBW BC 

981.518 HTBC 

981.136 HLIP 

981.62 HTBW 

981.715 HTBW 

980.871 HLIP 

8072 891394.6 578305.1 

8073 891392.2 578254.3 

8074 891394.2 578254.5 

8075 891405.9 578289 

8076 891401.1 578272.8 

8077 891400.2 578264.4 

8078 891401.6 578243.2 

8079 891403.1 578238.1 

8080 891400 578244.7 

8081 891399.7 578199.5 

8082 891393.6 578199.5 

8083 891391.7 578199.5 

8084 891391.3 578147.9 

8085 891393.3 578147.7 

8086 891405.1 578143.6 

8087 891399.4 578084.6 

8088 891398.8 578079.8 

8089 891392.9 578089.5 

8090 891390.9 578089.5 

8091 891390.5 578040.2 

8092 891392.5 578040.1 

8093 891398.4 578040 

8094 891399.5 578032.4 

8095 891401.7 578026.7 

8096 891390.2 577990.5 

8097 891392.1 577990.4 

8098 891398 577990.4 

8099 891398 577985.5 

8100 891399.5 577969.9 

8101 891401.9 577945.3 

8102 891390.1 577938.9 

8103 891391.9 577938.3 

8104 891390 577890.3 

8105 891391.8 577890.4 

8106 891398.5 577890 

8107 891397.9 577880.1 

8108 891387.4 577872.6 

8109 891389.9 577841.6 

8110 891391.8 577841.6 

8111 891397.6 577841.5 

8112 891398.8 577821.9 

8113 891400.4 577817.2 

8114 891389.8 577816.7 

8115 891389.6 577784.8 

8116 891421.1 577784.3 

8117 891391.7 577816.8 

8118 891399.5 577796.7 

981.177 HTBW 

980.586 HLIP 

980.964 HTBC 

981.43 HTBW 

981.173 HTBW 

981.062 HTBC EC 

981.02 ELP 

981.038 EJB 

980.82 HTBW 

980.694 HTBW BC 

980.593 HTBC 

980.207 HLIP 

979.982 HLIP 

980.343 HTBC 

980.628 HTBW 

980.201 HTBW 

980.248 HTBC EC 

980.159 HTBC 

979.745 HLIP 

979.596 HLIP 

979.982 HTBC 

980.071 HTBW 

979.889 ELP 

979.913 EJB 

979.251 HLIP 

979.669 HTBC 

979.838 HTBW 

979.742 HTBW BC 

979.732 HTBW 

979.608 HTBW 

979.003 HLIP 

979.4 HTBC 

978.804 HLIP 

979.208 HTBC 

979.348 HTBW 

979.326 HTBC EC 

978.904 MHS 

978.725 HLIP 

979.182 HTBC 

979.214 HTBW 

979.161 ELP 

979.282 EJB 

978.677 HLIP 

978.488 HLIP 

978.937 HLIP BC 

979.132 HTBC BC 

978.855 HTBC 



8119 891421.4 577786.4 

8120 891423 577779.7 

8121 891423.7 577791.8 

8122 891397.4 577817.7 

8123 891398.1 577812.7 

8124 891399.1 577808.7 

979.447 HTBC 

978.95 uwv 
979.181 UWFH 

979.213 HTBW BC 

979.269 HTBW 

979.38 HTBW EC 

8125 891413 577792.6 979.462 HTBW BC 

8126 891455.8 577791.8 978.936 HTBW 

8127 891456 577787.8 978.833 HTBC 

8128 891456.3 577785.8 

8129 891501.4 577798.8 

8130 891500.7 577800.6 

8131 891499.1 577804.2 

8132 891542.5 577826.9 

8133 891544.8 577823.5 

8134 891545.8 577821.9 

8135 891563.4 577831.5 

8136 891556.4 577848.1 

8137 891550.1 577868.2 

8138 891543.9 577897.6 

8139 891544.7 577823.6 

8140 891542.7 577827 

978.475 HLIP 

976.983 HLIP 

977.491 HTBC 

977.549 HTBW 

976.553 HTBW 

976.628 HTBC 

976.277 HLIP EC 

975.888 HLIP 

975.968 HLIP BC 

976.076 HLIP 

976.111 HLIP EC E 

976.657 HTBC 

976.718 HTBW 

8141 891550.6 577836 976.156 HTBW 

8142 891554.5 577834.8 

8143 891554.5 577847.6 

8144 891550.7 577846.5 

976.099 HTBC 

976.372 HTBC 

976.418 HTBW 

8145 891545 577864.1 976.434 HTBW 

8146 891548.8 577865.4 

8147 891544.1 577884.3 

8148 891540.3 577883.6 

8149 891580.4 577830.9 

8150 891583.4 577823.9 

8151 891580.9 577814.1 

8152 891561 577830 

8153 891563.6 577831.3 

8154 891574.7 577801.5 

8155 891572.1 577800 

8156 891604 577717.2 

8157 891581 577707.9 

8158 891587.6 577683.8 

8159 891585.7 577684.1 

8160 891585.6 577683.1 

8161 891581.7 577683.7 

976.323 HTBC 

976.467 HTBC EC E 

976.55 HTBW EC E 

976.014 CBCF 

975.987 CBCF 

975.876 MHS 

975.82 HEC B 

975.853 HEC 

975.651 HEC 

975.728 HEC C 

975.43 CBCF 

975.846 ELP 

975.659 HLIP B 

975.865 HTBC B 

975.875 HTBW B 

975.967 HTBW 

8162 891582 577712.4 976.121 HTBW BC 

8163 891586 577712.8 

8164 891588 577712.7 

8165 891586.4 577747.9 

975.92 HTBC BC 

975.458 HLIP BC 

974.901 HLIP 

8166 891584.5 577747.6 

8167 891580.6 577747.4 

8168 891576.6 577771.8 

8169 891580.5 577772.7 

8170 891582.3 577773.1 

8171 891574.7 577801.2 

975.484 HTBC 

975.555 HTBW 

975.932 HTBW 

975.79 HTBC 

975.362 HLIP EC 

975.594 HLIP 

8172 891550.3 577788.1 976.344 HLIP BC 

8173 891546.8 577777.6 976.792 ELP 

8174 891545 577775.6 977.011 EJB 

8175 891567.6 577783.4 

8176 891569.3 577786.9 

8177 891551.5 577786.4 

8178 891553.2 577782.9 

8179 891502.2 577758.1 

8180 891500.8 577761.7 

8181 891500.2 577763.4 

8182 891441.8 577752.3 

8183 891441.8 577750.5 

8184 891441.8 577746.5 

8185 891440 577738.8 

8186 891436.9 5777 42.5 

8187 891436.1 577744.8 

975.915 HTBW 

975.875 HTBC 

976.823 HTBC 

976.911 HTBW 

977.912 HTBW 

977.877 HTBC 

977.458 HLIP 

978.818 HLIP EC 

979.254 HTBC EC 

979.305 HTBW EC 

978.672 ECTP 

979.388 EJB 

979.464 ELP 

8188 891422 577746.6 979.499 HTBW BC 

8189 891416.6 577746.2 

8190 891411.9 577745.2 

8191 891421.9 577750.6 

979.431 HTBW 

979.322 HTBW EC 

979.376 HTBC BC 

8192 891421.8 577752.5 978.929 HLIP 

8193 891434.4 577768.4 978.947 CBCF 

8194 891389.5 577752.8 978.618 HLIP 

8195 891389.1 577721.3 978.143 HLIP 

8196 891398.5 577728.5 978.969 HTBW 

8197 891397 577720.6 978.725 HTBW 

8198 891398.7 577740.9 978.771 HTBC 

8199 891391 577721 978.591 HTBC EC 

8200 891387.5 577680.8 978.133 HLIP 

8201 891389.5 577681 978.497 HTBC 

8202 891396.3 577700.7 978.653 HTBW BC 

8203 891396.5 577688.5 978.59 HTBW 

8204 891400.2 577677.7 978.444 ETJ 

8205 891398 577664.5 978.54 HTBW 

8206 891396.1 577637.9 

8207 891397.2 577633.1 

8208 891394.2 577633.3 

8209 891387.5 577630.8 

8210 891385.6 577630.9 

8211 891393.3 577612.3 

8212 891397.7 577573.9 

978.183 ELP 

978.474 EJB 

978.458 HTBW 

978.38 HTBC 

977.995 HLIP 

978.423 HTBW 

978.304 HTBW 
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8213 891386.8 577573.2 

8214 891384.9 577573.5 

8215 891396.7 577543.7 

8216 891400 577506.7 

8217 891386.3 577506.1 

8218 891384.4 577506.5 

8219 891383.9 577444.4 

8220 891385.9 577444.5 

8221 891391.9 577444.4 

8222 891393.3 577441.7 

8223 891395 577436.8 

8224 891383.6 577394.1 

8225 891385.5 577394.2 

8226 891391.5 577393.9 

8227 891391.3 577369.3 

8228 891391.6 577359.2 

8229 891379.2 577355.1 

8230 891383.2 577342.4 

8231 891385.2 577342.2 
8232 891379 577309.2 

8233 891382.9 577309.2 

8234 891385 577309.1 

8235 891398.7 577308 

8236 891393 577249.8 

8237 891390.9 577242.4 

8238 891390.4 577236.8 

8239 891391.8 577240.8 

8240 891393.2 577237.2 

8241 891384.4 577236.9 

8242 891382.4 577236.7 

8243 891382 577182.2 

8244 891383.9 577182 

8245 891390 577191.9 

8246 891384.2 577182.4 

8247 891390.9 577191.9 

8248 891391.1 577218.7 
8249 891418.3 577218.8 

8250 891418.4 577192.2 

8251 891410.1 577259.7 

8252 891372 577317.3 

8253 891384.6 577371.5 

8254 891384.8 577391.9 

8255 891428.7 577375.9 

8256 891427.3 577374.4 

8257 891427.4 577372 

8258 891428.8 577370.5 

978.141 HTBC 

977.82 HLIP 

978.215 HTBW 

978.064 HTBW 

977.855 HTBC 

977.421 HLIP 

977.209 HLIP 

977.638 HTBC 

977.742 HTBW EC 

977.707 ELP 

977.842 EJB 

977.034 HLIP 

977.397 HTBC 

977.486 HTBW 

977.25 HTBW BC 

977.316 HTBW 

976.917 MHS 

976.838 HLIP 

977.237 HTBC 

976.835 MHS 

976.76 HLIP 

977.131 HTBC 

977.266 HTBW 

976.846 HTBW 

976.925 HTBW 

976.919 HTBW EC 

976.246 ELP 

977.013 EJB 

976.785 HTBC 

976.411 HLIP 

976.291 HLIP E 

976.591 HTBC E 

976.673 HTBW 

976.623 HTBW E 

976.794 EPP-LEG 

976.89 EPP-LEG 

976.849 EPP-LEG 

976.852 EPP-LEG 

976.077 EPP 

976.998 MHT 

976.648 0-SCUPPER B 

976.813 0-SCUPPER E 

975.239 WHW B 

975.207 WHW 

975.221 WHW 

975.208 WHW E 

8259 891428.2 577373.3 972.241 PRCP-FL 

8260 891457.8 577372 

8261 891585.1 577355.5 

8262 891583.2 577355.6 

8263 891583.1 577356.5 

8264 891579.2 577356.6 

8265 891578.8 577326.2 

8266 891582.8 577325.9 

8267 891584.8 577326 

8268 891596.9 577295.6 

8269 891595.8 577294.1 

8270 891592.3 577290.5 

8271 891626 577277.8 

8272 891626.2 577281.8 

8273 891626.2 577283.6 

8274 891609.8 577294.8 

8275 891593.9 577309.7 

8276 891600.7 577299.7 

8277 891590.8 577301.1 

8278 891595.9 577294.8 

8279 891602.1 577289.5 

8280 891598.7 577284.7 

8281 891589.7 577277.9 

8282 891575.5 577264 

8283 891565.4 577274.6 

8284 891579 577288.5 

8285 891585.7 577297.7 

8286 891676 577283.3 

8287 891676 577281.3 

8288 891675.9 577277.4 

8289 891725.9 577277 

8290 891726 577280.9 

8291 891726 577282.9 

8292 891775.8 577282.5 

8293 891775.8 577280.6 

8294 891775.9 577276.7 

8295 891801.5 577280.4 
8296 891802 577275 

8297 891799.6 577275.3 

8298 891804.8 577298.3 

8299 891805.3 577276.4 

8300 891805.5 577280.3 

8301 891805.6 577282.3 

8302 891857.5 577281.9 

8303 891857.5 577279.9 
8304 891857.4 577276 

8305 891923 577275.4 

971.038 UDW 

974.443 HLIP B 

974.683 HTBC B 

974.693 HTBW B 

974.827 HTBW 

974.535 HTBW BC 

974.561 HTBC BC 

974.176 HLIP BC 

973.83 HLIP 

97 4.431 HTBC 

974.514 HTBW 

974.726 HTBW EC 

974.591 HTBC EC 

974.104 HLIP EC 

974.124 MHS 

974.137 MHS 

973.949 CBCF 

973.821 0- SCUPPER B BC 

973.646 0- SCUPPER 

973.807 0- SCUPPER EC E 

974.543 HEC B 

973.631 HEC 

971.98 HEC 

972.122 HEC 

973.602 HEC 

974.576 HEC E 

974.344 HLIP 

974.737 HTBC 

974.853 HTBW 

975.01 HTBW 

974.899 HTBC 

974.541 HLIP 

974.675 HLIP 

975.109 HTBC 

975.201 HTBW 

975.174 VOID 
975.252 ELP 

975.195 EJB 

974.801 CBCF 

975.233 HTBW 

975.079 HTBC 

974.641 HLIP 

974.757 HLIP 

975.147 HTBC 

975.308 HTBW 

975.036 HTBW 

8306 891927.2 577279.3 974.969 HTBW E 



8307 891923.3 577279.4 

8308 891923.2 577281.4 

8309 891926.9 577262.4 

8310 891926.6 577245.4 

974.958 HTBC E 

974.558 HLIP E 

975.685 TOP B 

972.762 TOE B 

8311 891926.7 577203 972.186 TOE1 B 

8312 891928.2 577180.1 

8313 891927.6 577157 

8314 891874.3 577156.5 

8315 891872.7 577180.2 

8316 891871.6 577203.7 

8317 891867.4 577244.6 

8318 891866.7 577262.9 

8319 891802.2 577262.3 

8320 891789.3 577263.4 

8321 891787.9 577246.2 

8322 891785.7 577204.1 

8323 891785.8 577180.6 

8324 891784.6 577160.1 

976.261 TOP1 B 

975.974 TNG 

975.938 TNG 

976.22 TOP1 

971.959 TOE1 

972.523 TOE 

975.756 TOP 

975.403 EPP 

975.197 TOP 

972.343 TOE 

971.701 TOE1 

975.974 TOP1 

975.928 TNG 

8325 891717.1 577160 975.966 TNG 

8326 891714.9 577180.2 976.009 TOP1 

8327 891713.4 577205.5 971.09 TOE1 

8328 891712.7 577245.6 972.039 TOE 

8329 891711.8 577264.1 975.024 TOP 

8330 891658.1 577264.5 

8331 891655.4 577245.5 

8332 891657.2 577206.3 

8333 891657.7 577180.9 

8334 891656.9 577161.4 

8335 891599.5 577162.2 

8336 891601.5 577179.9 

8337 891604.1 577207.9 

8338 891606.3 577250.1 

8339 891609.3 577264.7 

8340 891570.7 577299.1 

8341 891551.3 577279.9 

8342 891527.6 577295.1 

8343 891533.4 577317.2 

8344 891552.2 577325 

975.135 TOP 

971.673 TOE 

971.208 TOE1 

976.006 TOP1 

976.015 TNG 

976.215 TNG 

975.979 TOP1 

970.955 TOE1 

971.756 TOE 

974.208 TOP 

975.319 TOP 

971.571 TOE 

971.731 TOE 

975.851 TOP 

976.784 WBLK B 

8345 891531.8 577324.9 976.629 WBLK 

8346 891531.9 577335 976.772 WBLK 

8347 891493.1 577334.9 

8348 891493.8 577339.1 

8349 891495.1 577329.7 

8350 891484.5 577310.8 

8351 891470.3 577329.1 

8352 891490.6 577337.4 

976.386 WBLK 

976.89 WBLK 

976.899 TOP 

971.05 TOE 

971.004 TOE 

976.49 TOP 

8353 891532.3 577239.3 971.309 TOE1 

8354 891510.6 577214.2 

8355 891503.1 577181.6 

8356 891462.3 577227.8 

8357 891474.4 577245.2 

974.805 TOP1 

976.089 TNG 

976.121 TNG 

975.608 TOP1 

8358 891499.8 577276 971.503 TOE1 

8359 891453.9 577309 

8360 891442.8 577322.7 

8361 891432.4 577285.6 

8362 891412.3 577274 

8363 891402.3 577330.7 

8364 891411.1 577334.2 

8365 891442.7 577338.8 

8366 891406.9 577388.7 

8367 891443.3 577391.4 

8368 891467.9 577394.5 

8369 891493.1 577394.7 

8370 891494.3 577397.3 

8371 891494.8 577453.5 

971.54 TOE1 

971.603 TOE1 

976.7 TOP1 

976.848 TNG 

977.127 TNG 

976.841 TOP1 

971.31 TOE1 

976.96 TOP1 

970.608 TOE1 

970.731 TOE 

976.653 TOP 

976.889 WBLK 

976.896 WBLK 

8372 891494.6 577450.7 976.955 TOP 

8373 891467.7 577451 

8374 891446.5 577451.3 

8375 891408.8 577452.1 

970.866 TOE 

970.545 TOE1 

977.204 TOP1 

8376 891407 577516.8 977.678 TOP1 

8377 891446.8 577518.8 

8378 891466.6 577520.1 

8379 891494.7 577521.2 

8380 891495.4 577525.2 

8381 891495.9 577584.2 

8382 891494.6 577581.2 

8383 891467.8 577581.1 

8384 891448.6 577581.8 

8385 891414.8 577581.4 

8386 891408.8 577598 

8387 891405.3 577598.3 

8388 891405.6 577601.7 

8389 891406.8 577599.9 

8390 891405.9 577607.2 

8391 891412 577607 

970.457 TOE1 

970.679 TOE 

977.107 TOP 

977.222 WBLI< 

977.478 WBLK 

977.319 TOP 

970.649 TOE 

970.576 TOE1 

977.222 TOP1 

977.428 HEC B 

977.575 HEC 

977.498 HEC RECT 

977.116 ETRN-P1419 

977.402 HEC B 

977.439 HEC 

8392 891412.2 577611 977.421 HEC RECT 

8393 891408.8 577609.4 977.281 ETRN-PD1411 

8394 891412.2 577614 

8395 891406 577614.2 

8396 891406.2 577618.2 

8397 891408.4 577616.1 

8398 891412.4 577637 

8399 891448.5 577637.9 

977.494 HEC B 

977.553 HEC 

977.401 HEC RECT 

977.112 ETRN-PD1410 

978.223 TOP1 

971.03 TOE1 

8400 891464.5 577639.7 970.921 TOE 
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8401 891494.6 5 77641.4 

8402 891496.3 577645.1 

8403 891496.6 577691.7 

8404 891495.5 577689.6 

8405 891469.4 577689.9 

8406 891472.4 577704.2 

8407 891457.4 577708.8 

8408 891456.5 577709 

8409 891448.5 577703.6 

8410 891448 577689.2 

8411 891462.2 5 77681.3 

8412 891415.9 577678.5 

8413 891419.7 577713.2 

8414 891446.7 577735.7 

8415 891480.4 577744.2 

8416 891511 577753.4 

Buckeye 862709.4 485245.4 

8417 891550.9 577771.3 

8418 891564.9 577768.9 
8419 891567.3 577752.7 

8420 891566.4 577745.6 

8421 891569.5 577721.1 

8422 891545.2 577722.4 
8423 891496.2 577715.3 

8424 891490.3 577726.3 

8425 891488.9 577731.9 

8426 891519.5 577742 
8427 891556.2 577759.3 

8428 891558.6 577745.6 

8429 891515.9 577729.5 

8430 891477.1 577733.3 

8431 891478.9 577727.9 

8432 891487.1 577719.4 

8433 891520.2 578432.8 

8434 891520.2 578423.2 

8435 891520 578402.7 
8436 891501.2 578402.8 

8437 891501.9 578432.9 

8438 891573.9 578411.6 

8439 891555.9 578411.5 

8440 891555.6 578417.5 

8441 891555.7 578400.6 

8442 891555.5 578386.8 

977.186 TOP 

977.373 WBLK 

977.451 WBLK 

977.396 TOP 

971.246 TOE 

971.254 TOE 

971.617 TOE 

971.907 TOE1 

971.814 TOE1 

971.138 TOEl 

970.975 UDW 

977.809 TOP1 

977.883 TOP1 

977.867 TOP1 

977.591 TOP1 

977.631 TOP1 

900.34 

976.719 TOP1 

975.848 TOP1 
975.112 TOP1 

975.263 TOP1 

977.215 TOP1 

977.446 TOP1 

976.389 TOP1 E 

974.731 TOE3 B 

974.955 TOE3 

974.664 TOE3 
974.441 TOE3 

974.196 TOE3 

974.687 TOE3 C 

976.347 TNG 

975.679 TNG 

975.795 TNG 

983.066 HEC B 

981.962 HEC 

978.583 HEC 
978.422 HEC 

982.951 HEC C 

983.661 WBLK B 

983.079 WBLK 

983.563 TOP3 B 

979.327 TOE3 B 

979.304 TOE4 B 

8443 891555.7 578364.5 979.555 WBLK 
8444 891554.5 578365.4 

8445 891519.8 578366.1 

979.385 TOP4 B 

979.208 TOP4 
8446 891521 578381.4 978.925 TOE4 

8447 891522.2 578397.3 

8448 891523.9 578430.8 

8449 891458.4 578410.9 

8450 891460.8 578397.4 

8451 891462.3 578386.6 

8452 891463.:2 578378.5 

8453 891491.3 578365.4 

8454 891491.7 578375.2 

8455 891461 578375.3 

8456 891457.9 578371.6 

8457 891455.5 578372.5 
8458 891448.8 578376.7 

8459 891443.1 578387.2 

8460 891423.6 578396 

8461 891415.2 578375.2 

8462 891432.7 578371.4 

8463 891447.1 578369.4 

8464 891457.4 578311.6 

8465 891456.3 578309.5 

8466 891446.6 578309.3 

8467 891435.1 578310.2 

8468 891411.7 578312.2 

8469 891415.3 578241.2 

8470 891434.5 578239.8 
8471 891447.3 578239.3 

8472 891454.6 578238.7 

8473 891457 578238.4 

8474 891456.4 578178.2 

8475 891453.8 578176.3 

8476 891446.8 578175.8 

8477 891433.1 578175.7 

8478 891416.1 578174.4 

8479 891415 578189.6 

8480 891408.5 578189 

8481 891408 578195.3 

8482 891411.5 578192.1 
8483 891411.4 578120.7 

8484 891429.7 578118.5 

8485 891445.8 578113.5 

8486 891454.3 578111.3 

8487 891455.8 578108.9 

8488 891455.4 578047.9 

8489 891453.9 578046 

978.46 TOE3 

982.704 TOP3 

982.455 TOP3 
978.451 TOE3 

977.899 TOE4 

978.758 TOP4 

978.977 WBLK 

979.011 WBLK 

979.079 WBLK 

979.253 WBLK 

979.077 TOP4 

977.377 TOE4 

977.941 TOE3 

982.254 TOP3 

982.094 TOP3 

977.828 TOE3 

977.101 TOE4 

979.067 WBLK 

978.889 TOP4 
976.231 TOE4 

976.606 TOE3 

981.3 TOP3 

980.301 TOP3 

976.422 TOE3 
976.432 TOE4 

978.824 TOP4 

978.971 WBLK 

978.857 WBLK 

978.437 TOP4 

976.611 TOE4 

976.793 TOE3 

979.933 TOP3 

980.865 HEC B 

980.842 HEC 

980.841 HEC RECT 

980.174 ETRN 
980.079 TOP4 

976.625 TOE4 

976.499 TOE3 

978.484 TOP3 

978.58 WBLK 

978.407 WBLK 

978.398 TOP4 

8490 891447 578045.5 976.086 TOE4 
8491 891428.1 578044.2 

8492 891413.6 578043.7 
976.198 TOE3 

979.736 TOP3 

8493 891409.9 577989.5 979.581 TOP3 



8494 891426.6 577989.9 976.186 TOE3 8541 891439.3 S86180.3 1007.32 CBCHH 

8495 891446.5 577991.8 976.176 TOE4 8S42 891397.6 583567.5 999.969 CBCHH 

8496 8914S4.3 S77992.2 978.474 TOP4 8S43 8913S9.4 S81087.4 996.10S CBCHH 

8497 8914S4.8 S77990.S 978.S24 WBLI< 8S44 891344.4 S78467 981.994 CBCHH 

8498 8914S4.7 S779S6.1 978.444 WBLI< 8S4S 891324.5 57S813.7 973.061 CBCHH 

8499 891453.5 S77958 978.1S TOP4 8S46 8914S6.S S83S19.8 1000.68 C-SET-CONTROL 

8500 891447.2 5779S7.1 976.482 TOE4 8S47 891440.8 S83196.9 999.292 C-SET -CONTROL 

8S01 89142S.8 S77954.7 976.245 TOE3 8S48 891446.8 582792.4 998.S96 C-SET-CONTROL 

8502 891409.1 S779S4.7 979.487 TOP3 8S49 891431.9 S82622.7 998.303 C-SET -CONTROL 

8S03 891408.7 577890.6 979.121 TOP3 8SSO 891427.9 S82364 997.7SS C-SET-CONTROL 

8S04 89142S.9 S77894.7 976.164 TOE3 PRS414777 721820.3 8230S4.7 1436.08S 

8SOS 891446.2 S77900.6 976.275 TOE4 

8S06 8914SS.6 S77905.6 978.39 TOP4 

8S07 8914S6.7 577902.7 978.412 WBLI< 

8508 891458.9 577845.8 978.069 WBLI< 

8509 8914S7.9 577846.6 977.929 TOP4 

8S10 891451 577845.7 976.418 TOE4 

8511 891424.8 S77842.4 976.21S TOE3 

8S12 891411.3 577840.6 978.715 TOP3 

8513 891429.6 577800.2 978.571 TOP3 

8514 891437.6 577815.6 976.676 TOE3 

8515 891449.3 577830.4 976.187 TOE4 

8516 891468.3 577829.7 976.235 TOE4 

8517 891469.4 577845.3 978.011 TOP4 

8518 891464.8 S77845.8 978.142 WBLI< 

8519 891512.2 577858.3 978.161 WBLI< E 

8520 891512.7 577856.5 977.722 TOP4 

8521 891511 577847.6 976.738 TOE4 

8522 891483.1 577819 976.067 TOE3 

8S23 891S20.3 S7783S.S 976.126 TOE3 

8S24 891S30.1 S77840 976.414 TOE3 

852S 891531.S 577845.3 976.384 TOE3 E 

8526 891S30.8 577847.3 976.S17 TOE4 E 

8S27 891S32.6 S778S4.S 977.238 TOP4 

8S28 891S39 577848.1 976.948 TOP4 E 

8S29 891S39.1 S77842.2 976.853 TOP3 E 

8S30 891560 S83S38.6 1000.855 HLIP B 

8S31 891S60.1 S83S36.7 1001.243 HTBC B 

8S32 891479.3 S83S37.6 1000.3S3 0-SCUPPER B 

8S33 891493.1 583S37.6 1000.419 0-SCUPPER E 

8534 891497.4 583534.8 1001.014 ELP 

8S3S 891499 S83S32.4 1001.04 EJB 

8536 8915S7.1 S83S26.6 1001.234 TOPS B 

8537 891SS7.8 583S16.5 999.266 TOES B 

8S38 891SS8 S83S12.8 999.S2S TOE6 B 

8539 8915S8.2 583S08.6 1000.089 TOP6 B 

8S40 891454.3 S83563 1000.997 VOID 
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9546 891456.5 583519.8 

9547 891440.8 583196.9 

9548 891446.8 582792.4 

9549 891431.9 582622.7 

9550 891427.9 582364 

9551 891460.8 582695.1 

9552 891460.9 582697 

9553 891449.2 582695.2 

9554 891437.6 582691.1 

9555 891432.8 582680.8 

9556 891445.1 582677.1 

9557 891436.1 582664.6 

9558 891442.6 582663.5 

1000.68 C-SET-CONTROL 

999.292 C-SET-CONTROL 

998.596 C-SET -CONTROL 

998.303 C-SET -CONTROL 

997.755 C-SET-CONTROL 

999.437 HTBC B 

999.017 HLIP B 

998.7 49 HTBC BC 

998.607 HTBC 

998.421 HTBC EC 

998.492 UWFH 

998.44 uwv 
998.214 EJB 

9559 891440.9 582666.9 998.517 ELP 

9560 891430.3 582630.6 

9561 891432.2 582630.7 

9562 891446.4 582616.8 

9563 891446.5 582611.4 

9564 891446.6 582608.4 

9565 891446.6 582605.7 

9566 891446.4 582601 

9567 891446.4 5S2598 

956S 891446.5 582596.3 

9569 891443.S 5S2591.8 

9570 891450.9 5S2590.3 

997.879 HLIP 

99S.291 HTBC 

998.304 UWM 

998.314 UWM 

998.36 UWM 

99S.278 UWM 

99S.374 UWM 

99S.304 UWM 

99S.34 UWM 

998.378 UWM 

998.299 ECV 

9571 S91449 582598.3 99S.161 HEC B 

9572 891451.5 5S2598.4 

9573 891451.5 5S2593.1 

9574 S91450.4 5S2595.2 

9575 891450.9 5825S4.1 

9576 891448.2 582578.2 

9577 891451.6 582578.3 

9578 891451.6 5S2574.9 

9579 891450.3 582576.5 

95SO 891451 582569.3 

9581 891448.8 582571.6 

9582 S91453.4 5S2571.6 

95S3 S91453.5 582565.9 

9584 891452 582560.1 

95S5 891454.9 582561.7 

9586 891448.9 58256l.S 

9587 891448.9 582557.7 

9588 S91429.2 582560.S 

99S.258 HEC 

99S.2S4 HEC RECT 

997.999 E-ALPHA 

997.754 ECTP 

998.328 HEC B 

998.286 HEC 

998.266 HEC RECT 

997.966 ETRN 

998.427 ETRN 

99S.37 HEC B 

99S.416 HEC 

998.365 HEC RECT 

998.332 ECTP 

998.528 HEC 8 

99S.4S2 HEC 

998.438 HEC RECT 

997.775 HLIP 

9589 891431.1 582560.8 998.187 HTBC 

9590 891428.4 582505.9 997.675 HLIP 

9591 891430.3 582505.9 998.035 HTBC 

9592 891429.5 582455.9 997.919 HTBC 

9593 891427.6 582455.9 

9594 891426.8 582405.7 

9595 891428.7 582405.8 

9596 891428 582394.6 

9597 891427.8 582388.1 

9598 891426.4 582379.6 

9599 891428.3 582379.2 

9600 891427.6 5S2333.1 

9601 S91425.7 5S2332.9 

9602 891431.4 582331.7 

9603 891431.4 582333.9 

9604 891458 5S2358.S 

9605 891479.5 582354.7 

997.54S HLIP 

997.3S1 HLIP 

997.818 HTBC 

997.177 0-SCUPPER B 

997.171 0-SCUPPER E 

997.344 HLIP 

997.781 HTBC 

997.603 HTBC E 

997.262 HLIP E 

997.75 ELP 

997.764 EJB 

997.335 VOID 

997.59 FCL B 

9606 891479.4 582358.8 997.632 TOPS B 

9607 S91479 5S235S.S 

960S S91464.9 5S2360.7 

9609 S91451.6 5S2365.1 

9610 891445 582373.4 

9611 S91479.6 5S2374.2 

9612 891466 5S2373.4 

9613 S9145S.4 5S2374.2 

9614 S91457.S 5S2374.5 

9615 891456.3 582390.1 

9616 891472.6 582397.6 

9617 8914 7S.1 582402.8 

997.585 TOP9 B 

997.293 TOP9 

997.206 TOP9 

997.674 TOP9 

994.055 TOES B 

994.1S2 TOES 

994.319 TOES 

994.401 TOE9 B 

993.592 PRCP-18" 

994.31S TOES 
995.7S5 TOPS 

961S S91470 5S2436.9 996.95S TOPS 

9619 891470.3 5S243S.S 

9620 S9145S.1 5S2433 

9621 S91450.4 5S2432.8 

9622 S91441.9 5S2433.3 

9623 S91444.5 5824S3.9 

9624 891451.2 582482.8 

9625 S91461 5S2484.9 

9626 8914 71.1 582480.S 

9627 S91471.3 582479.3 

9628 891471.9 582532.1 

9629 S91471.9 5S2532.1 

9630 891461.2 5S2529.7 

9631 891451.9 582530 

9632 891443.S 582530.1 

9633 891447.9 582552.8 

9634 891455.2 582557.3 

9635 891453.7 582547.4 

997.085 FCL 

995.496 TOE8 

995.551 TOE9 

997.566 TOP9 

997.895 TOP9 

996.116 TOE9 

996.379 TOES 

998.192 TOPS 

998.289 FCL 

998.02 VOID 

99S.919 TOPS 

996.45 TOE8 

996.206 TOE9 

997.922 TOP9 

998.041 TOP9 

997.953 TOP9 

996.763 TOE9 

9636 891459.2 5S2556.9 997.075 TOE9 

9637 891462.8 582557.1 997.147 TOE8 

963S 891471.6 582557.5 998.974 TOP8 

9639 891472.4 582567 99S.931 TOPS 



9640 S91465.3 5S256S.6 

9641 S91457.5 582569.2 

9642 S91455.1 582569.1 

9643 S91451.7 5S2597.6 

9644 S91454. 7 58259S.2 

9645 891464.3 58259S.2 

9646 S91472.6 5S2601.4 

9647 891427.9 5S2364 

964S S91434.3 582500.3 

9649 S91437.2 5S2499 

9650 S91456.3 5S2595.6 

9651 S91456.3 5S2597.9 

9652 S91456.4 5S2600.7 

9653 S91456.4 5S2604.S 

9654 S91456.5 5S2607.6 

9655 S91456.6 5S2610.S 

9656 891456.7 582616.1 

9657 891466.3 5S2622.S 

965S 891473.2 5S2627.7 

9659 S91473.1 5S2626.4 

9660 891461.9 5S262S.4 

997.359 TOES 

997.279 TOE9 

997.S55 TOP9 

997.S47 TOP9 

996.S62 TOE9 

996.S9 TOES 

99S.077 TOPS 

997.7S1 9550 

997.94S ELP 

99S.023 EJB 

996.73 UWBFV 

996.S94 UWBFV 

996.S24 UWBFV 

996.691 UWBFV 

996.615 UWBFV 

996.514 UWBFV 

996.619 UWBFV 

997.755 uwv 
99S.075 TOPS 

998.164 FCL 

996.47 TOES 

9661 891455 5S2627 .1 996.496 TOE9 

9662 891444.S 5S262S.2 99S.356 TOP9 

9663 S91445.2 582654 

9664 89144S 582663.7 

9665 S91460.1 5S266S.5 

9666 891471.2 5S2662.3 

9667 891473.2 582660.6 

998.237 TOP9 

99S.235 TOP9 

998.296 TOP9 

99S.126 TOP9 

998.2S4 TOPS 

9668 S91461.7 5S2653.7 997.019 TOES 

9669 S91456.1 582656.S 997.002 TOES 

9670 S91451.7 5S2644.5 996.745 TOE9 

9671 S91453.9 5S2656.9 997.017 TOE9 

9672 891463.1 5S2662.9 

9673 891446.8 5S2792.3 

99S UWBFV-8" 

99S. 729 9548 

9674 891473.9 58266S.3 998.421 FCL E 

9675 891431.9 5S2622.7 

9676 S91460. 7 5S2756.1 

9677 891449.6 582761.7 

9678 891446.6 5S2770.9 

9679 S91447 5S2S17 

9680 891447.7 582S66.7 

96S1 89144S.1 582896 

9682 S91443.1 582944.4 

9683 891437.7 582995.5 

96S4 S9143S.5 58304 7.4 

9685 S9143S.4 5S307 4.5 

998.179 9549 

99S.737 HTBC B BC 

99S.612 HTBC 

998.554 HTBC EC 

998.551 HTBC 

998.741 HTBC 

99S.S61 HTBC 

998.826 HTBC 

99S.826 HTBC 

99S.931 HTBC 

998.374 0-SCUPPER B 

96S6 S9143S.5 5S3081.2 99S.39S 0-SCUPPER E 

96S7 S91439.2 5S30SS.5 

9688 S91439.9 5S3138 

9689 S91440.6 583192.S 

9690 S91444.2 5S3196.9 

9691 S91444.3 5S3157.9 

9692 S91446.7 5S3157.1 

9693 S91446.3 5S2982.4 

9694 891446.8 5S29S4.4 

9695 S91455.1 5S2S26.6 

9696 S91454.4 5S2S24.6 

9697 S91479.5 58276S.7 

969S S914 75.2 5S2769.1 

9699 S91466. 7 5S2776. 7 

9700 891456.6 5S27S0.9 

9701 S91452.7 5S2787.6 

9702 S91479.2 5S2771.1 

9703 S91474.5 582777.6 

9704 S91475 5S2784.2 

9705 S91475.4 5S27S9.2 

9706 S91475.4 5S27S3.6 

9707 891462 5S2787.6 

999.02 HTBC 

999.136 HTBC 

999.211 HTBC 

999.024 UWFH 

999.2 ELP 

999.163 EJB 

999.03S EJB 

998.639 ELP 

99S.276 ELP 

998.78S EJB 

999.615 TOP10 B 

999.366 TOP10 

999.03S TOP10 

99S.637 TOP10 

99S.472 TOP10 

999.447 TOP11 B 

998.512 TOP11 

99S.167 TOP11 

99S.235 TOP11 

99S.149 FCL B 

997.183 TOE11 B 

970S 891461.7 5S27S7 .6 997.242 TOE10 B 

9709 S9145S.S 5S2791 997.106 TOElO 

9710 S91466.7 582791.S 

9711 S91476.2 5S2S12.S 

9712 S91476.3 582815.1 

9713 S91466.9 5S2S14.5 

9714 S91459.1 5S2S13.3 

997.126 TOE11 

99S.15 FCL 

99S.244 TOPll 

996.664 TOE11 

996.561 TOE10 

9715 S91453 5S2813.4 99S.486 TOP10 

9716 S91453.5 5S2S52 99S.611 TOP10 

9717 891460.4 5S2S54.4 996.547 TOE10 

9718 891466.7 582S53 

9719 891477.1 5S2854.1 

9720 891477.6 5S2906.1 

996.47 TOE11 

998.343 TOPll 

998.112 TOPll 

9721 S91467 5S2904.2 996.309 TOEll 

9722 S91463.4 582904.4 996.462 TOE10 

9723 891453.5 582903.1 99S.826 TOP10 

9724 891451.5 5S2950.7 

9725 891462.4 5S2949.9 

9726 S9146S.2 582952 

9727 S9147S.7 5S2945.2 

972S 891478.7 582945.5 

9729 S9147S.9 582997.4 

9730 S91476.4 5S2994.3 

9731 S9146S.4 582996.8 

9732 891463.4 582995.9 

99S.625 TOP10 

996.36S TOE10 

996.339 TOE11 

998.235 TOP11 

998.207 FCL 

99S.07S TOPll 

998.022 usc 
996.569 TOE11 

996.704 TOE10 

9733 S91454.2 582995.7 998.554 TOP10 
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9734 891454.8 583045.5 

9735 891466.7 583038.5 

9736 891472.3 583039.7 

9737 891479 583030 

9738 891480.5 583041.5 

9739 891470.9 583043.8 

9740 891479.1 583049.8 

9741 891481.9 583050.4 

9742 891484.1 583066.4 

9743 891485.1 583071.8 

9744 891475.9 583076.3 

9745 891473.7 583069.7 

9746 891469.8 583072.9 

9747 891471.2 583083.7 

998.894 TOP10 

996.561 TOE10 

996.842 TOEll 

998.438 TOPll 

997.925 TOP11 

996.445 TOEll 

996.061 TOEll 

996.266 TOEll 

996.153 TOE11 

997.949 TOPll 

997.83 TOPll 

996.55 TOEll 

996.931 TOEll 

996.888 TOEll 

9748 891480 583083 998.159 TOP11 

9749 891463.1 583082.5 

9750 891454.4 583082.1 

9751 891455.6 583134.6 

9752 891465.3 583134.2 

9753 891470.5 583138.2 

9754 891481.5 583135.6 

9755 891481.7 583137.3 

. 9756 891482.4 583187.6 

9757 891470.4 583189.8 

9758 891466.4 583190.4 

9759 891457.5 583191.4 

996.77 TOE10 

998.819 TOP10 

998.81 TOP10 

996.517 TOE10 

996.41 TOEll 

998.3 TOPll 

998.319 FCL 

998.769 TOP11 

996.347 TOE11 

996.412 TOE10 

998.871 TOP10 

9760 891456.5 583519.7 1000.532 9546 

9761 891454.4 583511.8 1000.135 EJB 

9762 891454.4 583508.5 1000.213 ELP 

9763 891454.3 583508.3 1000.241 ELP 

9764 891469.4 583455.3 999.824 ECV 

9765 891468.8 583446.8 1000.457 HEC B 

9766 891468.9 583442.8 1000.515 HEC 

9767 891462.7 583442.7 1000.537 HEC RECT 

9768 891464.6 583446.4 1000.852 ETRN 

9769 891455 583333.9 999.832 ELP 

9770 891454.2 583331.4 

9771 891457.z 583240.3 

9772 891467.7 583239.8 

9773 891473.6 583240.6 

9774 891483.5 583240.9 

9775 891483.5 583243.8 

9776 891483.5 583291.4 

999.913 EJB 

998.947 TOP10 

996.819 TOE10 

996.918 TOEll 

998.923 TOP11 

999.003 FCL 

999.112 TOP11 

9777 891474.8 583288.8 996.869 TOEll 

9778 891469.9 583289 

9779 891458.6 583290.6 

9780 891458.8 583321.4 

996.728 TOE10 

999.276 TOP10 

999.349 TOP10 

9781 891461.5 583326 

9782 891468.8 583329.8 

9783 891474.8 583329.4 

9784 891470 583312.4 

9785 891470.4 583319.7 

9786 891472.5 583322.2 

9787 891477 583319 

9788 8914 76.7 583313.8 

9789 891476.6 583311.1 

9790 891482.5 583323.3 

9791 891462.7 583330.7 

9792 891475.4 583333.1 

9793 891476.5 583355.7 

9794 891463.9 583361.4 

9795 891462.2 583382.2 

9796 891470.6 583376.7 

9797 891481.8 583370.9 

9798 891485.1 583378 

9799 891477.6 583379.6 

9800 891473.3 583380.5 

9801 891463.7 583381.6 

9802 891463.8 583408.6 

9803 891471.8 583406.7 

9804 891477.4 583406.1 

9805 891484.5 583407.3 

9806 891486 583425.4 

9807 891480.8 583426.6 

9808 891475.9 583428.2 

9809 891464.1 583429.5 

9810 891469.3 583448.5 

9811 891467.1' 583471.7 

9812 891469 583495.8 

9813 891476.6 583515.7 

9814 891478.3 583443.2 

999.194 TOP10 

998.853 TOP10 

998.886 TOP10 

996.788 TOE10 

997.567 TOE10 

997.672 TOE10 

997.488 TOE10 

997.106 TOE10 

996.987 TOEll 

998.929 TOPll 

999.247 TNG 

999.132 TNG 

999.417 TNG 

999.527 TNG 

999.834 TNG 

999.198 TNG 

999.294 TNG 

999.336 TOP13 B 

998.827 TOE13 B 

998.84 TOE14 B 

999.711 TOP14 B 

999.641 TOP14 

998.39 TOE14 

998.182 TOE13 

999.053 TOP13 

997.416 TOP13 

996.983 TOE13 

997.21 TOE14 

999.722 TOP14 

999.885 TOP14 

999.322 TOP14 

999.207 TOP14 

999.74 TOP14 

996.482 TOE14 

9815 891480.9 583467 996.16 TOE14 

9816 891485.9 583500.7 996.511 TOE14 

9817 891440.8 583197 999.406 9547 

9818 891441.6 583236 999.511 HTBC 

9819 891442.4 583289.5 999.604 HTBC 

9820 891443 583323 999.678 HTBC 

9821 891454.2 583361.4 1000.133 HTBC 

9822 891455.4 583426.9 1000.071 HTBC 

9823 891449.4 583469.6 1000.057 HTBC 

9824 891445.5 583496.8 1000.107 HTBC 

9825 891445.9 583510.3 1000.237 HTBC BC 

9826 891454.6 583528.4 1000.278 HTBC 

9827 891476.3 583537 1001.03 HTBC EC 



9828 891479.2 583537.5 1000.432 0-SCUPPER B 289001 891399.6 573176.1 993.896 CBCHH 

9829 891493.2 583537.5 1000.506 0-SCUPPER E 289002 891394.9 573339.2 992.514 ROCL 

9830 891497.1 583534.1 1000.9 ELP 289003 891428.9 573343.4 992 TOP-BRIDGE B i . 

9831 891515.8 583536.9 1001.186 HTBC 289004 891425.7 573449.6 990.691 TOP-BRIDGE 
I I 

9832 891565.7 583536.6 1001.388 HTBC E 289005 891423.6 573528.3 989.741 TOP-BRIDGE 

9833 891503.4 583522.3 1000.758 TOP14 289006 891389.4 573528.8 990.415 ROCL 

9834 891533.5 583524.4 1000.87 TOP14 289007 891422.3 573587.6 988.528 TOP-BRIDGE E 

9835 891566.1 583525 1001.079 TOP14 289008 891421.2 573589.5 988.451 HLIP B 

9836 891501.1 583509.8 996.763 TOE14 289009 891423.1 573589.8 988.858 HTBC B 

9837 891515.8 583510 997.259 TOE14 289010 891422.4 573587.8 988.349 WBR B 

9838 891537.2 583513 998.224 TOE14 289011 891387.8 573588.6 989.023 ROCL 

9839 891561.1 583517.1 999.496 TOE14 289012 891421.6 573657.1 986.959 WBR 

9840 891558.3 583511.4 999.68 TOE14 289013 891420.4 573657.7 987.112 HLIP 

9841 891542.9 583510.4 998.661 TOE14 289014 891422.3 573657.6 987.212 HTBC 

9842 891529.3 583505.8 997.779 TOE14 289015 891426 573663.7 987.255 HTBC 

9843 891517.9 583498.5 997.072 TOE14 289016 891426.1 573707.2 986.338 HTBC 

9844 891487.7 583397.6 999.903 TOP13 289017 891421.5 573724.6 985.873 HTBC 

9845 891497.1 583424.2 1000.057 TOP13 289018 891419.7 573724.5 985.701 HLIP 

9846 891515 583448.1 999.977 TOP13 289019 891422.5 573709 985.941 WBR E 

9847 891527.4 583494.4 999.948 TOP13 289020 891427.8 573605.2 988.397 EJB 

9848 891544.7 583494.1 1002.201 TOP13 289021 891428 573602.2 988.641 ELP 

9849 891507.9 583471.4 998.106 TOE13 289022 891425.2 573589.2 988.121 FW B 

289023 891440.9 573617.6 984.97 FW 

289024 891455.7 573618.3 984.728 FW 

289025 891475.7 573619.7 977.522 WHW B 

289026 891475.2 573619.4 976.121 FSTL-TUBULAR B 

289027 891459.5 573635 984.962 FSTL-TUBULAR 

289028 891459.1 573653.7 985.326 FSTL-TUBULAR 

289029 891459.6 573635.6 985.284 WHW 

289030 891459.4 573653.2 985.32 WHW 

289031 891476.9 573658.6 976.364 WHW E 

289032 891476.6 573659.2 976.201 FSTL-TUBULAR E 

289033 891473.7 573646.9 972.37 HEC B 

289034 891490.9 573642.5 973.07 HEC BC 

289035 891503.7 573647.6 973.051 HEC 

289036 891512.5 573633.5 972.943 HEC 

289037 891499.1 573624.2 972.969 HEC 

289038 891490.4 5 73630.4 973.052 HEC EC 

289039 891470.9 573635.3 972.207 HEC E 

289040 891481.5 573618.7 972.471 FW 

289041 891498.8 573619.3 972.91 FW 

289042 891600 573610.5 973.348 FW E 

289043 891606.1 573637.1 972.728 FCL B 

289044 891543.1 573641.9 973.291 CRBR-CAP-ILLEG 

289045 891543.3 573642 973.295 FCL I I 

289046 891540.5 573658 972.972 FCL 
I J 

289047 891491.5 573660.6 972.984 TOE B 
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289048 891505.7 573713.5 

289049 891455.5 5 73619 

289050 891457.2 573658.5 

289051 891452.1 573723.5 

289052 891423.1 573615.2 

289053 891440.6 573618.6 

289054 891439.9 573657.1 

289055 891428.4 573657.8 

289056 891426.5 573723.1 

289057 891438.4 573723.2 

289058 891382.6 573794.1 

289059 891407.4 573814.6 

289060 891424 573797.8 

289061 891424.6 573795.5 

289062 891417.6 573796.6 

289063 891419.6 573796.7 

289064 891423.6 573799.7 

289065 891437.7 573798.1 

289066 891451 573799.3 

289067 891515.4 573799.3 

289068 891520.7 573800.2 

289069 891506.6 573903.4 

289070 891502.6 573903.2 

289071 891449 573899.1 

289072 891435.3 573899.2 

289073 891419.3 573899.9 

289074 891416.6 573899.9 

289075 891414.6 573900.1 

289076 891419 573990.1 

289077 891419.4 573986.6 

289078 891377 573990.7 

289079 891418.5 573993.8 

289080 891430.8 573994.3 

289081 891445.3 573995.2 

973.597 TOE 

984.733 TOP B 

984.923 TOP 

983.309 TOP 

987.827 TOP1 B 

984.84 TOE1 B 

985.091 TOE1 

986.992 TOP1 

985.527 TOP1 

983.632 TOE1 

984.771 ROCL 

983.761 MHT 

984.423 EJB 

984.609 ELP 

984.042 HLIP 

984.39 HTBC 

984.002 TOP1 

981.276 TOE1 

981 TOP 

972.813 TOE 

972.77 FCL 

972.226 FCL 

972.498 TOE 

978.137 TOP 

978.456 TOE1 

981.596 TOP1 

981.871 HTBC 

981.483 HLIP 

979.482 EJB 

979.439 ELP 

979.578 ROCL 

978.842 TOP1 

977.062 TOE1 

976.796 TOP 

289082 891490.5 574000.9 972.358 TOE 

289083 891492.4 574001.2 

289084 891482.2 574068 

289085 891481.7 574069.9 

289086 891444.1 574068 

289087 891428.8 574068.4 

289088 891414.7 574068.9 

289089 891416.2 574092.1 

289090 891418.1 574092.2 

972.066 FCL 

972.346 CRBR 

972.333 TOE 

975.578 TOP 

975.766 TOE1 

976.914 TOP1 

976.428 HEC B 

976.441 HEC 

289091 891418.1 574096 976.372 HEC RECT 

289092 891417 574094.2 

289093 891417 574100.9 

289094 891413.1 574183.6 

976.359 UWBO 

976.237 uwv 
974.427 EJB 

289095 891413.6 574180.9 

289096 891406.5 574185.2 

289097 891408.4 574185.6 

289098 891371.7 574186.4 

289099 891413.8 574188 

289100 891425.2 574187.5 

289101 891425.5 574187.4 

289102 891464.9 574187.6 

289103 891477.5 574188.4 

289104 891476.2 574203.3 

289105 891476.9 574203.6 

289106 891438.3 574202.2 

289107 891421.3 574201.7 

289108 891421.3 574201.5 

289109 891488.2 574203.9 

289110 891488.1 574292.3 

289111 891486.9 574349.5 

289112 891428.1 574353 

289113 891434.1 574311.4 

289114 891424.5 574311 

289115 891434.7 574292.5 

289116 891432.8 574292.4 

289117 891425.1 574292.1 

289118 891474 574328.4 

289119 891434.4 574339 

289120 891421.4 574265.6 

289121 891434.5 574209.2 

289122 891475.4 574211 

289123 891604.4 574231.3 

289124 891608.9 574104.5 

289125 891610.4 573990 

289126 891612.4 573796 

289127 891682.5 573767.6 

289128 891664 574005.3 

974.409 ELP 

973.854 HLIP 

974.236 HTBC 

974.551 ROCL 

973.944 TOP1 E 

973.484 TOE1 E 

973.534 TOP E 

971.863 TOE E 

971.865 FCL 

971.005 CRBR-33315 

971.025 FCL 

971.486 CRBR-33315 

973.255 FCL 

973.256 TOP B 

971.643 TOP 

971.607 TOP 

971.584 TOP 

972.122 TOP 

969.7 HTBC1 B 

972.186 HTBC1 

969.688 HTBC2 B 

970.493 HTBC2 

972.1 HTBC2 

968.943 TOE B 

969.627 TOE 

972.743 TOP C 

969.875 TOE 

969.392 TOE C 

972.274 TNG 

972.213 TNG 

972.648 TNG 

972.745 TNG 

973.039 TNG 

972.451 TNG 

289129 891656.3 574106.9 972.173 TNG 

289130 891652.4 574218.2 

289131 891656.4 574385 

289132 891412 574310.5 

289133 891412.5 574291.5 

289134 891403.5 574286.6 

289135 891405.5 574286.6 

289136 891405.6 574287 

289137 891411.5 574287.2 

972.361 TNG 

972.612 TNG 

973.299 HTBC1 E 

973.325 HTBC2 E 

972.847 HLIP 

973.174 HTBC 

973.186 HEC B 

973.368 HEC 

289138 891412.5 574289.7 973.338 HEC 

289139 891411.8 574312.1 

289140 891410.8 574314.7 

289141 891404.9 574314.5 

973.355 HEC 

973.373 HEC 

973.266 HEC E 



289142 891409.4 574319.9 

2.89143 891409.8 574317.8 

289144 891404.4 574300.7 

289145 891419.5 574340 

289146 891431.1 574371.2 

289147 891430.6 574370.6 

289148 891428.9 574436.4 

289149 891428.7 574436.3 

289150 891332.4 575221 

289151 891376.9 575222.9 

289152 891398.7 574457.2 

289153 891400.6 574457.4 

289154 891410.2 574482.8 

289155 891435.3 574493.5 

289156 891396.9 574507.1 

289157 891395.6 574558 

289158 891380.5 574484.7 

289159 891362.2 574490.5 

289160 891362.1 574494.9 

289161 891360.3 574557.1 

289162 891378.7 575222.9 

289163 891378.9 575222.9 

289164 891383.7 575223 

289165 891384.7 575225.2 

289166 891384.3 575238 

973.4 EJB 

973.304 ELP 

972.617 0-CL-20_-SCUPPER 

972.733 FCL 

972.285 FCL 

972.348 CRBR-33315 

973.931 FCL E 

973.882 CRBR-33315 

973.903 ROCL 

973.298 HLIP B 

973.22 HLIP 

973.63 HTBC BC 

974.091 HTBC 

974.399 HTBC EC E 

973.6 HLIP 

973.747 HLIP E 

973.644 uwv 
973.911 ROCL 

973.271 CBCHH 

974.158 ROCL 

973.815 HTBC B 

973.827 HEC B 

973.883 HEC 

973.92 HEC 

973.899 HEC 

289167 891383.3 575240 973.869 HEC 

289168 891378.3 575239.8 

289169 891377.9 575231.3 

289170 891378.3 575239.9 

289171 891383.3 575240.1 

289172 891386.5 575251.1 

289173 891384.5 575252.4 

289174 891453.3 575220.5 

289175 891531 575221.2 

289176 891584.8 575222 

2.89177 891590.1 575258.5 

289178 891522.6 575258.4 

289179 891473.2 575258.3 

289180 891457.2 575267.7 

289181 891454.9 575290.1 

289182 891450.7 575290.3 

289183 891442.1 575308.3 

289184 891445.6 575312.1 

289185 891443.2 575314.3 

289186 891442.6 575311.5 

289187 891382.7 575256.1 

973.706 HEC E 

972.863 0-CL-8_-SCUPPER 

973.713 HTBW B 

973.898 HTBW 

973.814 EJB 

973.833 ELP 

972.696 TNG 

973.533 TNG 

974.556 TNG 

974.352 FCL B 

974.07 FCL 

973.749 FCL 

973.851 uwv 
974.14 uwv 

973.615 UWFH 

971.919 HEC B 

971.991 HEC 

972.038 HEC RECT 

972.003 0-CATCH-BASIN 

973.703 HTBW 

289188 891388.5 575264.9 973.788 HTBW 

289189 891388.1 575284.5 

2.89190 891377.6 575259.5 

289191 891377.5 575264.5 

289192 891377 575284.4 

289193 891376.8 575289.6 

289194 891374.8 575289.6 

289195 891378.2 575307.9 

289196 891381.9 575307.9 

289197 891382 575310.7 

289198 891380.1 575309.6 

289199 891394 575316.7 

289200 891409.8 575314.1 

289201 891417.4 575302.7 

289202 891419.4 575316.3 

289203 891446.3 575312.2 

289204 891463.5 575301 

289205 891470.9 575393.3 

289206 891465.1 575393.9 

289207 891447.4 575395 

289208 891443.6 575493.4 

289209 891446.8 575510.6 

289210 891463.1 575494.3 

289211 891469 575494.6 

289212 891532.6 575497.7 

289213 891519.1 575508.4 

973.808 HTBW 

973.69 HTBC 

973.293 HTBC 

973.38 HTBC 

973.823 HTBC 

973.32 HLIP 

973.841 HEC B 

973.814 HEC 

973.775 HEC RECT 

973.8 UWBO 

973.752 HTBW 

973.214 TOP B 

973.412 TOP 

972.035 TOE B 

972.009 TOE 

974.001 TOP 

974.505 FCL 

974.181 TOP 

971.822 TOE 

971.582 TOE 

971.51 TOE 

974.061 TOP 

974.483 FCL 

974.81 FCL 

974.574 TNG 

289214 891525 575547.9 975.432 FCL E 

289215 891518.4 575550.8 

289216 891492.1 575504.8 

289217 891498 575511.8 

289218 891484.9 575515.8 

289219 891486.2 575572.9 

289220 891479.6 575582.7 

289221 891496.4 575582..1 

289222 891495.7 575586.4 

289223 891501.7 575587.4 

289224 891461.1 575607.8 

289225 891457.2 575608.2 

289226 891453.9 575612.5 

289227 891453.2 575594.3 

289228 891434.9 575616.7 

289229 891423.5 575657.1 

289230 891432.6 575659.4 

289231 891434.5 575660.2 

289232 891421.9 575687.3 

289233 891429.1 575713.3 

289234 891441.2 575706.2 

975.44 MHS 

974.493 TOP 

974.355 TOP 

972.387 TOE 

971.718 TOE 

972.028 TOE 

974.109 TOP 

974.413 TOP BC 

974.564 WBLK B BC 

974.068 WBLK 

973.975 ELP 

973.867 TOP 

971.79 TOE 

971.564 TOE 

972.008 TOE 

973.713 TOP 

973.842 WBLI< 

971.649 TOE 

971.948 TOE 

973.976 ELP 

2.89235 891444.7 575712 974.283 TOP 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

289236 891446.1 575711.6 974.428 WBLI< 

289237 891443 575727.2 972.079 TOE 

289238 891465.3 575740.9 972.339 TOE 

289239 891475 575740.1 974.652 WBLI< E 

289240 891474.5 575740.6 974.456 TOP EC 

289241 891470.3 575754.7 973.502 UWBFV-4" 

289242 891464.8 575754.6 973.058 UWBFV-8" 

289243 891461.3 575763.8 973.663 TOPE 

289244 891451.6 575767.4 971.982 TOE 

289245 891435.3 575767.1 971.503 TOE 

289246 891430.4 575766.5 973.349 TOP B 

289247 891445.3 575746.3 

289248 891451.6 575744.3 

289249 891421.8 575718.2 

289250 891410.2 575724 

289251 891403.3 575694.9 

289252 891372.7 575701.5 

289253 891383.8 575699.6 

289254 891394 575702 

289255 891394.2 575697.9 

289256 891400.3 575698.1 

289257 891393.9 575708.9 

973.123 TOP 

972.154 TOE 

971.947 TOE 

974.439 TOP 

974.056 TOP 

973.165 TOP E 

974.178 MHE 

974.559 HEC B 

974.603 HEC 

974.64 HEC RECT 

974.546 HEC B 

289258 891394 575704.8 974.538 HEC 

289259 891400.3 575704.9 974.574 HEC RECT 

289260 891393.8 575715.4 974.635 HEC B 

289261 891393.9 575711.4 974.613 HEC 

289262 891400.2 575711.5 974.576 HEC RECT 

289263 891396.3 575713.1 974.226 ETRN-PD1605 

289264 891396.3 575706.7 974.269 ETRN-PD1604 

289265 891396.4 575699.9 974.19 ETRN-PD1603 

289266 891419.3 575716.1 971.991 TOE 

289267 891413.8 575686 

289268 891373.1 575695.3 

289269 891373.3 575691.2 

289270 891373 575686.6 

289271 891391.7 575685.8 

289272 891414.7 575677 

289273 891406.3 575671.8 

289274 891411.1 575640.9 

289275 891417.9 575641.6 

289276 891422.3 575571.2 

289277 891413.4 575571.7 

289278 891417.5 575509.1 

971.7 TOE 

971.888 TOE 

971.871 TOE 

973.214 TOP B 

972.438 TOE 

971.909 TOE 

973.374 TOP 

973.381 TOP 

971.93 TOE 

971.771 TOE 

973.13 TOP 

971.884 TOE 

289279 891405.9 575510.5 973.506 TOP 

289280 891407.1 575509.9 973.47 0-PVC-RISER-4" 

289281 891406.4 575496.2 974.763 HEC B 

289282 891400.2 575495.7 974.652 HEC 

289283 891400.4 575491.5 974.589 HEC RECT 

289284 891402.6 575493.7 974.135 ETRN-PD1627 

289285 891407.1 575413 972.819 TOP 

289286 891416.8 575407.6 971.658 TOE C 

289287 891410.3 575325.5 972.918 TOPE 

289288 891390.3 575449.9 973.985 HTBW 

289289 891380.4 575451.7 974.114 EJB 

289290 891378.9 575454.1 974.005 ELP 

289291 891377.7 575474.4 974.366 HTBW 

289292 891371.7 575475.2 974.269 HTBC 

289293 891369.7 575475.2 973.783 HLIP 

289294 891322.1 575475.1 

289295 891383.9 575501.1 

289296 891378.4 575502.6 

289297 891378.4 575502.6 

289298 891383.9 575501.2 

289299 891385.1 575506 

289300 891393.6 575506.3 

289301 891395.6 575515.1 

289302 891394.8 575540.7 

289303 891386.9 575540.7 

289304 891386.6 575545.6 

289305 891380.8 575545.6 

289306 891381.6 575515.8 

289307 891381.1 575515.9 

974.273 ROCL 

974.473 HTBW 

974.43 HTBW E 

974.414 H-BRICI<-WALI< B 

974.474 H-BRICI<-WALI< 

974.471 H-BRICI<-WALI< 

974.525 H-BRICI<-WALI< 

974.571 H-BRICI<-WALI< 

974.524 H-BRICI<-WALK 

97 4.483 H-BRICK-WALK 

974.462 H-BRICI<-WALI< 

974.39 H-BRICI<-WALI< 

974.477 H-BRICI<-WALI< C 

974.479 HTBC 

289308 891379.5 575516.1 973.979 HLIP 

289309 891395.7 575506 974.955 EJB 

289310 891395.3 575543.6 974.404 EJB 

289311 891380.9 575545.7 974.353 HTBW B 

289312 891370.2 575733.3 973.748 HEC B 

289313 891373.6 575733.4 973.702 HEC 

289314 891373.6 575730.6 973.766 HEC RECT 

289315 891372 575731.9 

289316 891365.7 575709.4 

289317 891364.6 575693.4 

289318 891372.9 575654.1 

289319 891374.8 575651.6 

289320 891374.7 575651.6 

289321 891359.2 575614.2 

289322 891386.6 575545.8 

289323 891385.6 575581.4 

289324 891379.7 575581.1 

289325 891377.8 575581 

973.682 UWBO 

973.285 EJB 

972.512 0-CL-4 -SCUPPER 

973.689 ELP 

973.564 EJB 

973.516 EJB 

973.396 MHT 

974.412 HTBW 

974.296 HTBW 

974.196 HTBC 

973.678 HLIP 

289326 891364.7 575650.6 973.209 HLIP 

289327 891366.6 575650.8 

289328 891372.6 575651.1 

289329 891371.6 575687.6 

973.488 HTBC 

973.69 HTBW 

973.444 HTBW 



289330 891372.5 575688.7 

289331 891372.1 575699.1 

289332 891371.3 575700 

289333 891370.3 575733.4 

289334 891364 575740.4 

289335 891362.1 575740.5 

289336 891320.9 575743.1 

289337 891375.2 575757.5 

289338 891372.7 575767.4 

289339 891374.2 575765.8 

289340 891382.6 575764.9 

289341 891371.7 575753.6 

289342 891379.5 575758.3 

289343 891383 575761.5 

289344 891386.3 575768.6 

289345 891401.1 575768.6 

289346 891404 575771.7 

289347 891406.2 575771.6 

289348 891408.9 575768.8 

289349 891405.3 575769.8 

289350 891399.2 575778.7 

289351 891399 575776.7 

289352 891412.9 575755.7 

289353 891416.7 575756.3 

289354 891417.2 575753.7 

973.419 HTBW 

973.455 HTBW 

973.438 HTBW 

973.521 HTBW 

973.237 HTBC BC 

972.933 HLIP 8C 

973.53 ROCL 

973.093 ETSP 

973.153 HLIP 

973.017 HTBC 

973.349 EJB 

973.661 HTBW 

973.301 HTBW 

973.314 HTBW 

973.584 HTBW 

973.64 HTBW 

973.652 HTBW 

973.687 HTBW 

973.662 HTBW 

973.501 UWFH 

972.993 HLIP EC 

973.487 HTBC EC 

973.789 EV 8 

973.584 EV 

973.56 EV 

289355 891413.3 575753 973.642 EV C 

289356 891419.2 575745.8 

289357 891418.1 575747.2 

289358 891411.8 575741.4 

289359 891423.5 575753.9 

289360 891431.1 575768.8 

289361 891432.1 575767.8 

289362 891457 575767.6 

289363 891444.1 575777.5 

289364 891468.6 575775.8 

289365 891468.7 575773.8 

289366 891485.9 575770.5 

289367 891479.9 575755.7 

289368 891481.2 575746.5 

289369 891476.6 575737.7 

289370 891486 575742.4 

973.706 0-SIGN 8 

973.759 0-SIGN 

973.934 0-SIGN RECT 

972.556 ETJ 

973.686 HTBW 

973.667 HTBW 

973.816 HTBW 

972.652 0-CL-20_-SUPPER 

973.89 UWM 

973.937 UWM 

974.034 ELP 

974.838 HTBW 

975.135 HT8W 

975.299 HTBW BC 

975.31 HTBW 

289371 891494.8 575745.8 975.307 HTBW EC 

289372 891488.7 575749.7 975.018 HTBW 

289373 891488.1 575755.7 

289374 891492.3 575755.7 

289375 891521.8 575763.1 

289376 891568.7 575763.2 

974.855 HTBW 

974.869 HTBW 

974.126 HTBW 

974.249 HTBW 

289377 891568.9 575771.2 

289378 891569 575777.3 

289379 891569 575779 

289380 891567.3 575736.2 

289381 891567.3 575726.2 

289382 891557.5 575726.2 

289383 891560.9 575729.8 

289384 891570.9 575739.2 

289385 891570.6 575723.4 

289386 891568.8 575720.2 

289387 891560.9 575718 

289388 891552.1 575710.9 

289389 891544.3 575711.5 

289390 891536.4 575715.9 

289391 891536.5 575717.3 

289392 891542.9 575734.4 

289393 891505 575738.6 

289394 891472.5 575723.3 

289395 891482.1 575711.1 

289396 891481.6 575704.1 

289397 891475 575703.7 

289398 891457.8 575705.8 

289399 891462.7 575713.7 

289400 891448 575654.6 

289401 891457.4 575618.5 

974.163 HTBW E 

973.968 HTBC E 

973.601 HLIP E 

975.225 HEC 8 

975.358 HEC 

975.516 HEC RECT 

975.822 ETRN-P1633 

974.628 HTBC 8 

975.051 HTBC BC 

975.079 HT8C 

975.098 HTBC 

975.412 HTBC 

975.453 HTBC 

975.356 HTBC 

975.365 HTBC EC 

975.474 HTBC 8C 

975.175 HTBC 

975.059 HTBC EC 

974.863 HTBC BC 

974.901 HTBC 

974.965 HT8C EC 

974.466 uwv 
974.987 HTBC BC 

974.664 HT8C 

974.476 uwv 
289402 891492.4 575602.7 974.556 HTBC EC 

289403 891498.9 575619.5 

289404 891502.3 575620.7 

289405 891504.5 575617.9 

289406 891502 5 75617.7 

289407 891500.2 575600.4 

289408 891505.3 575599.3 

289409 891503.3 575590 

289410 891505.4 575599.7 

289411 891560.2 575613.4 

289412 891587.1 575671.1 

289413 891597.1 575671.1 

289414 891591.4 575678.7 

289415 891541.4 575672.5 

289416 891519.3 575693.3 

289417 891492.5 575668 

974.439 HTBC BC 

974.494 HTBC 

974.505 HT8C EC 

974.361 UWFH 

974.756 HTBC 

974.361 HTBC E 

974.461 HTBW B 

974.329 HTBW 8C 

974.932 HTBW 

974.894 HTBW EC 

974.82 HTBW E 

974.276 ELP 

974.977 HRLC B BC 

975.078 HRLC 

974.701 HRLC 

289418 891513.2 575644.3 974.594 HRLC 

289419 891541.2 575663.2 974.873 HRLC EC E 

289420 891372.3 576318.5 

289421 891342.2 576299.5 

289422 891391.9 576295.9 

289423 891442.2 576294.4 

974.895 MHS 

974.602 ROEA B 

973.94 TNG 

973.376 TNG 

: I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

289424 891505.6 576293.1 973.401 TNG 

289425 891563.2 576291.8 973.518 TNG 

289426 891570.4 576394.5 973.312 TNG 

289427 891486.8 576394.1 973.082 TNG 

289428 891404.7 576395.1 973.166 TNG 

289429 891369.8 576395.5 

289430 891343.1 576395.9 

289431 891315.7 576395.5 

289432 891356.1 576537.6 

289433 891343.9 576545 

289434 891355.7 576544.8 

289435 891369.6 576543.3 

289436 891404.4 576541.2 

289437 891480 5 76541.1 

289438 891517.4 576542.6 

289439 891625.7 576540.9 

289440 891634.8 576655.3 

289441 891578.6 576654.3 

289442 891526.2 576653.3 

289443 891453.8 576652.2 

289444 891398.7 576652.8 

289445 891368.2 576652.4 

973.332 TNG 

974.419 ROEA 

974.715 ROCL 

974.871 EPP 

974.808 ROEA 

974.75 TNG 

973.201 TNG 

972.787 TNG 

973.108 TNG 

973.028 TNG 

973.22 TNG 

973.35 TNG 

973.217 TNG 

973.151 TNG 

973.041 TNG 

972.886 TNG 

973.383 TNG 

289446 891356.6 576652.5 974.761 TNG 

289447 891345.5 576652.3 975.001 ROEA 

289448 891317 576651.9 975.196 ROCL 

289449 891345.9 576777.9 975.246 ROEA 

289450 891360.2 576779.1 

289451 891356.4 576788.5 

289452 891346.3 576821 

289453 891363.1 576821.6 

289454 891375.9 576835.2 

289455 891381.3 576817 

289456 891395.1 576817.8 

289457 891503.3 576820.4 

289458 891618.6 576819.6 

289459 891632.2 576934.2 

289460 891626.5 576924.2 

289461 891607.7 576907.7 

289462 891609.1 576870 

289463 891628.8 576866.2 

289464 891613.8 576853.4 

289465 891613.6 576853.4 

289466 891505 576849.2 

974.776 EPP 

975.2 S-SCHOOL-XING 

975.54 ROCL 

975.382 TNG 

974.869 MHS 

973.52 TNG 

972.846 TNG 

972.89 TNG 

973.141 TNG 

974.433 WBLI< B 

973.528 TOP B 

970.935 TOE B 

970.84 TOE 

973.576 TOP 

973.387 TOP 

973.378 TOP 

972.916 TOP 

289467 891416.9 576850.6 973.563 TOP 

289468 891434.7 576867.2 

289469 891439.7 576911.3 

289470 891417.9 576921.2 

970.473 TOE 

970.226 TOE C 

973.552 TOP 

289471 891485.1 576924.9 972.91 TOP C 

289472 891468.4 576934.1 973.515 WBLI< 

289473 891469.1 576993.2 974.7 WBLI< E 

289474 891389.6 577003.3 974.878 uwv 
289475 891388.5 576978.7 975.196 UWFH 

289476 891383.7 576986.6 

289477 891398.3 576986.1 

289478 891407.7 576982.4 

289479 891410.6 576972.7 

289480 891410.1 576945.1 

289481 891425.6 576944.6 

289482 891429.6 576944.5 

289483 891454 576943.9 

289484 891455.1 576987.1 

289485 89144 7 576987.8 

289486 891444.5 576990.5 

289487 891445.8 576992.7 

289488 891466.2 576991.8 

289489 891416.5 576924.6 

289490 891397.9 576924.4 

289491 891381.9 576894.8 

289492 891360.8 576894 

975.241 HXC B 

974.982 HXC BC 

974.983 HXC 

974.876 HXC EC 

974.587 HXC 

974.526 HXC E 

974.54 HXC B 

974.865 HXC 

975.21 HXC 

975.138 HXC BC 

975.166 HXC 

975.272 HXC EC 

975.255 HXC E 

973.435 WBLI< B 

973.947 WBLI< 

974.247 TNG 

975.379 TNG 

289493 891347.1 576897.9 975.494 ROEA 

289494 891347.6 576965.2 975.877 ROEA BC 

289495 891356.5 576981.1 975.567 ROEA 

289496 891381.7 576986.6 974.731 ROEA EC E 

289497 891360.9 576980.1 

289498 891360.7 576968.1 

289499 891361.6 576971.9 

5788001 891631.4 573533.6 

5788002 891632.6 573537.9 

5788003 891633.5 573548.2 

5788004 891626.5 573515.7 

5788005 891623.7 573483.6 

5788006 891622.2 573452.6 

5788007 891527.3 573457.9 

5788008 891533.4 573496.8 

5788009 891538.6 573527.2 

5788010 891442.9 573539.8 

5788011 891444.3 573508.6 

5788012 891447.5 573457.5 

5788013 891471.7 573547.1 

5788014 891539.4 573546.3 

975.182 EGW 

975.46 EPP 

975.406 ET-MARI<ER-FIBER 

983.129 TOP 

982.962 HEC B ROED B 

982.86 TOP1 B ROEDl B 

965.56 TOE 

965.492 TNG 

965.132 TNG 

965.235 TNG 

965.384 TNG 

965.927 TOE 

965.471 TOE E 

965.455 TNG 

964.638 TNG 

971.05 IRCP-361N B 

982.517 TOP 

5788015 891539.9 573549.5 982.625 HEC ROED 

5788016 891541.4 573559.7 

5788017 891489.6 573568.3 

5788018 891472 573573.9 

982.828 TOP1 ROEDl 

982.452 TOP1 ROEDl 

982.485 TOPl BC ROEDl BC 



5788019 891459.1 573581 

5788020 891455.7 573596.6 

5788021 891455.3 573613.3 

5788022 891479.5 573557.2 

5788023 891478.7 573554.1 

5788024 891463.8 573562.6 

5788025 891452.7 573570.8 

5788026 891446 573581.6 

5788027 891443.2 573599.1 

5788028 891442.1 573614.8 

5788029 891427.2 573564.4 

5788030 891426.8 573560.7 

5788031 891425.6 573572.2 

5788032 891434.5 573576 

5788033 891439.5 573583.7 

5788034 891441.2 573593 

5788035 891441.7 573604.7 

982.62 TOPl ROEDl 

983.581 TOP1 EC ROEDl EC 

984.576 TOP1 E ROEDl E 

982.157 ROED BC HEC 

982.039 TOP 

982.206 ROED 

982.512 ROED 

982.996 ROED 

984.008 ROED EC 

984.769 ROED E 

981.439 HEC E 

981.338 TOP E 

981.873 TOE B 

982.2 TOE 

982.706 TOE 

983.411 TOE 

984.058 TOE 

5788036 891441.1 573615 984.802 TOE E 

5788037 891486.3 573588.3 

5788038 891486 573588.4 

5788039 891478.5 573589.9 

975.739 WHW-81N-CL B 

975.921 WHW-81N-CL 

975.904 WHW-81N-CL 

5788040 891471.3 573591.3 975.909 WHW-81N-CL 

5788041 891471.2 573591.3 975.788 WHW-81N-CL E 

5788042 891479.2 573590.7 

5788043 891477.9 573590.8 

971.993 IRCP-361N E 

972.391 TOE B 

5788044 891478.8 573604 972.004 TOE 

5788045 891479.3 573617.3 972.747 TOE E 

5788046 891492.4 573604.9 972.695 TNG 

5788047 891549.9 573597.4 973.585 TNG 

5788048 891480.7 573590.2 972.196 TOE B 

5788049 891484.4 573589.2 973.519 TOE 

5788050 891489.6 573591.2 973.524 TOE 

5788051 891548.9 573585.7 973.748 TOE 

5788052 891635 573574.9 974.316 TOE E 

5788053 891637.5 573593.4 973.786 TNG 

5788054 891640.4 573603.9 973.745 CPC-LS33315-RED 

5788055 891397.4 574494.6 

5788056 891596.3 574471.4 

5788057 891596.4 574473.4 

5788058 891596.1 574495.8 

5788059 891596.8 574520.7 

5788060 891597.1 574522.7 

5788061 891595.7 574546.2 

973.525 HLIP B ROEA B 

973.603 HTBC B 

973.23 HLIP1 B 

973.771 ROEA1 B 

973.277 ROEA2 B HLIP2 B 

973.73 HTBC2 B 

973.425 TNG 

5788062 891594.4 574565.5 972.921 TOP B 

5788063 891595.2 574579 971.589 TFL B 

5788064 891596.5 574591.5 973.316 TOP1 B 

5788065 891572.9 574531.4 973.898 EJB 

5788066 891574.4 574529.2 

5788067 891555.2 574573.6 

5788068 891519.1 574582.2 

5788069 891511.8 574578 

5788070 891497.9 574565.3 

5788071 891477.3 574562.5 

5788072 891455.4 574565.5 

5788073 891443 574579.8 

5788074 891434.7 574604.6 

5788075 891553.8 574589.1 

5788076 891532.4 574596.1 

5788077 891518.9 574597.3 

5788078 891495.4 574600.4 

5788079 891488.6 574595.2 

5788080 891474.7 574592.1 

5788081 891461.9 574594.6 

5788082 891456.2 574604.8 

974.269 ELP 

973.18 TOP 

972.895 TOP 

972.733 TOP 

973.116 TOP 

973.099 TOP 

972.968 TOP 

973.257 TOP 

973.487 TOP 

971.799 TFL 

972.1 TFL 

972.186 TFL 

969.282 TFL E TOE B TOEl B 

969.094 TOE 

969.013 TOE 

968.945 TOE 

969.245 TOE 

5788083 891474.9 574605.7 968.843 TNG 

5788084 891494.9 574608.5 

5788085 891558.9 574599.7 

5788086 891537.2 574609.8 

969.127 TOE1 

973.246 TOP1 

973.37 TOP1 

5788087 891521 574622.6 973.134 TOP1 

5788088 891546 574623.4 973.375 TNG 

5788089 891586.6 574618.1 

5788090 891578.9 574714.9 

5788091 891529.8 574713.6 

5788092 891514.6 574701.7 

5788093 891509.9 574721.5 

5788094 891497.1 574735.7 

5788095 891487.2 574755.8 

5788096 891483.2 574778.5 

973.629 TNG 

973.767 TNG 

973.29 TNG 

972.86 TOP1 

972.634 TOP1 

972.813 TOP1 

972.415 TOP1 

972.528 TOP1 

5788097 891503.4 574778 972.988 TNG 

5788098 891546.6 574777.7 973.624 TNG 

5788099 891580.1 574779 973.636 TNG 

5788100 891432.3 574674 972.82 TOP 

5788101 891432 574706 972.914 TOP 

5788102 891432 574725 

5788103 891435.5 574737.6 

5788104 891465.7 574745.9 

5788105 891460.6 574760 

5788106 891459.5 574775.5 

5788107 891455.8 574676.4 

5788108 891473.9 574678.7 

972.78 TOP 

972.805 TOP 

972.739 TOP 

973.289 TOP 

973.315 TOP 

968.915 TOE 

968.656 TNG 

5788109 891494 574680.2 968.745 TOEl 

5788110 891492.6 574698.1 

5788111 891491 574710.8 

5788112 891454.4 574700.8 

968.914 TOE1 

969.319 TOEl 

968.989 TOE 
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5788113 891457.8 574714.8 968.959 TOE 

5788114 891477.8 574717.3 969.448 TFL B TOE E TOE1 E 

5788115 891476.3 574728.2 970.078 TFL 

5788116 891475.3 574743.4 970.917 TFL 

5788117 891475.2 574777.6 971.687 TFL 

5788118 891432.9 574774.1 

5788119 891404.4 574773.6 

5788120 891406.6 574720.1 

5788121 891408.4 574653.4 

5788122 891415.6 574652.4 

5788123 891410.7 574609.6 

5788124 891414.8 574545.9 

5788125 891427 574571.2 

5788126 891427.1 574571.2 

5788127 891426.7 574575.2 

5788128 891432.9 574575.7 

5788129 891433.3 574571.7 

5788130 891433 574578.7 

5788131 891432.9 574582.7 

5788132 891426.6 574582.7 

5788133 891426.6 574578.6 

5788134 891429.1 574580.7 

5788135 891429.2 574573.5 

5788136 891442.4 574579.1 

5788137 891440.7 574569.9 

5788138 891442.2 574560.3 

5788139 891468.1 574542.6 

5788140 891445.6 574545.4 

973.092 TNG 

973.305 TNG 

973.399 TNG 

973.576 TNG 

974.153 EJB 

973.762 TNG 

973.991 TNG 

974.731 HEC8 B 

974.688 HEC8 B 

974.647 HEC8 

974.633 HEC8 

974.688 HEC8 C 

974.552 HEC8 B 

974.57 HEC8 · 

974.63 HEC8 

974.583 HEC8 C 

972.958 ECSB DNC 

972.86 ECSB DNC 

973.386 ECR-4-41N-POWER-? 

973.441 ECR-4-41N-POWER-? 

973.652 TNG 

973.583 TNG 

974.395 UWM 

5788141 891431.5 574539.8 974.041 ETPED 

5788142 891428 574536.2 974.101 TNG 

5788143 891439.1 574528.8 974.805 UWFH 

5788144 891461.9 574529.4 973.994 TNG 

5788145 891496 574521.9 

5788146 891496 574520 

5788147 891498 574494.9 

5788148 891497.1 574472.7 

5788149 891497.2 574470.8 

5788150 891435.5 574470.4 

5788151 891435.5 574472.4 

5788152 891435.5 574493.4 

5788153 891435.1 574495.5 

5788154 891404.4 574494.7 

5788155 891403.7 574519.5 

974.272 HTBC2 

973.857 HLIP2 ROEA2 

974.269 ROEA1 

973.636 HLIP1 

973.994 HTBC 

974.136 HTBC E 

973.75 HLIP1E 

974.005 ROEA1 

974.05 HLIP1 B ROEA1 

973.584 HLIP1 ROEA1 

973.643 HLIP1 ROEA1 

5788156 891433 574519.6 974.191 HLIP1 E ROEA1 E HLP2 E ROEA2 E 

5788157 891433.1 574521.5 

5788158 891408.3 574531.5 

5788159 891397.7 574558.2 

974.582 HTBC2 BC 

974.379 HTBC2 

974.196 HTBC2 EC 

5788160 891395.6 574558.1 973.769 HLIP ROEA 

5788161 891439.2 574511.1 974.326 uwv 
5788162 891446.6 574511.3 974.264 uwv 
5788163 891425.1 574565.2 973.988 CPC-LS37936-0RANGE 

5788164 891447.9 574495.5 974.253 CPK-LS33315-WASHER 

5788165 891362.1 574494.9 

5788166 891362 574497.2 

5788167 891360.3 574554.7 

5788168 891357.4 574654.2 

5788169 891392.8 574656.2 

5788170 891394.9 574656.2 

5788171 891391.6 574769.2 

5788172 891389.7 574769.3 

5788173 891354.3 574769 

5788174 891351.3 574869.8 

5788175 891386.7 574871.8 

5788176 891388.7 574871.9 

5788177 891398.1 574852.6 

5788178 891396.5 574853.9 

5788179 891397.4 574872.6 

5788180 891419.5 574872.1 

5788181 891455.8 574872.6 

5788182 891471.4 574872.7 

5788183 891481.4 574872.9 

5788184 891509.9 574874.8 

5788185 891593.7 574873.1 

5788186 891593.2 574977.5 

5788187 891510.7 574980.5 

973.253 CBCHH-VAN-BUREN-127TH 

973.966 ROCL B 

974.173 ROCL 

974.434 ROCL 

973.911 ROEA E HLIP 

974.317 HTBC2 E HTBC B 

974.608 HTBC 

974.169 HLIP 

974.674 ROCL 

974.753 ROCL 

974.181 HLIP 

974.655 HTBC 

974.685 EJB 

974.56 ELP 

974.096 TNG 

973.272 TNG 

973.338 TOP 

971.857 TFL 

973.48 TOP1 

973.577 TNG 

973.553 TNG 

973.632 TNG 

973.377 TNG 

5788188 891477.5 574979.9 973.282 TOP1 

5788189 891468.2 574979.3 971.973 TFL 

5788190 891452.7 574978.1 972.995 TOP 

5788191 891417 574977.3 972.974 TNG 

5788192 891389.9 574977.4 

5788193 891385.7 574977.2 

5788194 891383.7 574977.2 

5788195 891348.2 574977.2 

5788196 891345.5 575074.2 

5788197 891380.9 575075.5 

5788198 891382.8 5 75075.5 

5788199 891392.1 575075.5 

5788200 891390.7 575053.5 

5788201 891392.4 575051.8 

5788202 891420.9 575068.4 

974.059 TNG 

974.431 HTBC 

974.006 HLIP 

974.451 ROCL 

974.185 ROCL 

973.683 HLIP 

974.128 HTBC 

973.411 TNG 

974.388 'ELP 

974.343 EJB 

974.497 HEC B 

5788203 891420.7 575072.5 974.508 HEC 

5788204 891427 575072.7 

5788205 891427.2 575068.7 

5788206 891423.4 575070.6 

974.573 HEC 

974.526 HEC C 

972.41 ECSB DNC 



5788207 891413.8 575113.2 

5788208 891417.7 575111.3 

5788209 891417.5 575115.4 

5788210 891411.3 575115 

5788211 891411 575118.5 

5788212 891414.4 575118.8 

5788213 891414.1 575122.2 

5788214 891412.5 575120.5 

972.318 ECSB DNC 

974.469 HEC B 

974.532 HEC 

974.445 HEC RECT 

974.209 HEC B 

974.176 HEC 

974.244 HEC RECT 

976.23 ETRN DNC 

5788215 891381.7 575154.2 974.186 U-CP-TEST-HANDHOLE 

5788216 891424.1 575088.7 

5788217 891446 575088.3 

5788218 891461.7 5 75089 

5788219 891472.4 575089.4 

5788220 891503.1 575091.3 

974.211 TNG 

972.854 TOP 

971.879 TFL 

972.719 TOP1 

973.523 TNG 

5788221 891590.3 575093.3 973.962 TNG 

5788222 891591.1 5 75190.7 

5788223 891492.6 575195.6 

5788224 891467.5 575164.9 

5788225 891465.1 575180.3 

5788226 891455.7 575196.1 

5788227 891445.9 575164.2 

5788228 891460.5 575164.3 

5788229 891458.8 575179.7 

5788230 891452.1 575178.5 

5788231 891447.8 575186 

5788232 891452.5 575190.2 

5788233 891435.1 575213.3 

5788234 891431 575208.5 

5788235 891426.8 575202.1 

5788236 891392.9 575223 

5788237 891385.1 575223.1 

5788238 891392.5 575231.5 

5788239 891384.8 575231.6 

5788240 891393.2 575238.4 

5788241 891384.7 575239.1 

5788242 891416.4 575194.1 

5788243 891416.8 575189.9 

5788244 891416 575180.8 

5788245 891399.1 575189.9 

5788246 891379.6 575191 

5788247 891377.7 575190.9 

5788248 891340.1 575190.1 

5788249 891359.5 575792.2 

5788250 891350.8 575800 

974.088 TNG 

973.535 TNG 

972.482 TOP1 

972.597 TOP1 

972.964 TOP1 

972.773 TOP 

972.027 TFL 

972.17 TFL 

972.648 TOP 

972.765 TOP 

972.591 TFL 

973.028 TOP1 

972.623 TFL 

972.964 TOP 

973.342 TOP 

973.402 TOP E 

972.764 TFL 

972.827 TFL E 

97~L204 TOP1 

973.452 TOP1 E 

973.113 TNG 

973.289 ECR-4-41N-POWER-? 

972.596 ECR-4-41N-POWER-? 

973.277 TNG 

973.872 HTBC E 

973.436 HLIP E 

974.016 ROCL E 

973.163 MHS 

973.352 MHS 

5788251 891349.7 575809.6 973.418 MHS 

5788252 891368 575810.3 973.287 MHS 

5788253 891324.5 575813.5 973.267 CBCHH-EL-MIRAGE-VAN-BUREN 

5788254 891324.5 575815.6 

5788255 891318.3 575819.5 

5788256 891332.5 575826.4 

5788257 891373.6 575842.4 

5788258 891387.5 575837.5 

5788259 891405.9 575856 

5788260 891406.4 575840 

5788261 891417.2 575825.3 

973.758 ROCL B 

973.617 uwv 
973.71 uwv 

973.287 U-CP-TEST-HANDHOLE 

973.171 U-CP-TEST-HANDHOLE 

973.164 UWM-RECLAIMED 

973.05 UWV-RECLAIMED 

973.096 uwv 
5788262 891556.4 575812.7 973.887 ROCLl B 

5788263 891556.5 575839.6 

5788264 891556.3 575844 

5788265 891556.4 575847.2 

5788266 891561.5 575851.7 

5788267 891553 575847.1 

5788268 891485.1 575847 

5788269 891485.5 575842.5 

5788270 891485.4 575839.4 

5788271 891484.6 575812.1 

5788272 891432.8 575812.8 

5788273 891390 575813.9 

5788274 891454.4 575842.1 

5788275 891454.4 575844.6 

5788276 891454.9 575846.7 

5788277 891431.8 575866.8 

5788278 891425.1 575873.7 

5788279 891423.3 575871.8 

5788280 891413.8 575864.6 

5788281 891388.6 575895.3 

5788282 891395.9 575902.9 

5788283 891398.8 575904.7 

5788284 891382.7 575876.9 

5788285 891379.2 575881.5 

5788286 891381 575872.2 

5788287 891381.2 575871.6 

5788288 891388.3 575868.6 

5788289 891388.8 575869.2 

5788290 891392.8 575864.9 

5788291 891392.4 575864.5 

5788292 891394.5 575857.9 

5788293 891395.3 575857.8 

5788294 891399 575856.7 

5788295 891402.9 575856.1 

5788296 891424.6 575847 

5788297 891407.5 575849.9 

5788298 891407.5 575848.8 

5788299 891407.6 575850.8 

5788300 891402.7 575851.1 

973.478 ROEA 

973.383 TNG 

973.669 FTS B 

972.8 TOE B 

973.917 OMB 

973.45 FTS 

973.273 TNG 

973.283 ROEA 

973.671 ROCLl 

973.428 ROCLl 

973.376 ROCLl E 

973.153 ROEA 

973.235 TNG 

973.728 FTS 

973.915 FTS 

973.89 FTS 

973.165 TNG 

972.832 TNG 

972.848 TNG 

972.683 TNG 

973.485 FTS 

972.741 ETSB 

973.27 HTBW B 

973.335 HTBC B HTBW 

973.326 HTBW 

973.059 HTBW 

973.577 HTBC 

973.466 HTBC 

973.201 HTBW 

973.334 HTBW 

973.449 HTBC E HTBW 

973.438 HTBW 

973.438 HTBW E 

973.048 ROEA 

972.982 ROEA 

973.033 ROEA E HLIP 8 

972.922 HTBC B 

973.483 HTBC BC 

I i 
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5788301 891402.6 575849 973.055 HLIP BC 

5788302 891392.9 575851.1 973.011 HLIP 

5788303 891393.6 575853 973.381 HTBC 

5788304 891385.7 575857.3 972.995 HTBC 

5788305 891384.5 575855.7 972.889 HLIP 

5788306 891378.5 575862 972.83 HLIP 

5788307 891380.1 575863.1 972.797 HTBC 

5788308 891376.2 575871.3 973.238 HTBC 

5788309 891374.4 575870.7 

5788310 891372.5 575880.5 

5788311 891374.4 575880.8 

5788312 891365.8 575943.4 

5788313 891361.8 575942.7 

5788314 891373.9 575884.8 

5788315 891371.9 575884.7 

5788316 891372.6 575884.8 

5788317 891371.7 575890.1 

5788318 891358.2 575943.7 

5788319 891388.1 575865.2 

5788320 891378.1 575899.1 

5788321 891326.5 575899.6 

5788322 891327.1 575905.5 

5788323 891326.4 575914.6 

5788324 891327.3 575942.7 

5788325 891328.3 576040.2 

5788326 891341.9 576010.3 

5788327 891339.9 576010.4 

5788328 891355.2 575999.2 

5788329 891354.3 576018.1 

5788330 891354.5 576046.2 

5788331 891340.1 576041.3 

5788332 891358.5 576041.3 

5788333 891366.3 576041.7 

5788334 891361.5 576136.8 

5788335 891347.3 576137.9 

5788336 891340.9 576138.1 

5788337 891354.9 576103.7 

5788338 891329.4 576139.6 

5788339 891329.9 576237.5 

5788340 891341.9 576237.5 

5788341 891351.5 576237.3 

5788342 891359.2 576224.9 

5788343 891356.2 576156.9 

5788344 891368.2 576236 

5788345 891367.8 576248.6 

5788346 891438.1 576246.8 

5788347 891437.6 576238.4 

972.871 HLIP 

972.82 HLIP EC 

973.234 HTBC EC 

973.737 FTS 

972.941 TNG 

972.74 HTBC E 

972.803 HLIP E ROEA B 

972.775 ROEA 

972.683 ROEA 

973.184 ROEA 

973.214 ETSP 

972.684 TNG 

973.718 uwv 
973.737 MHW 

973.838 uwv 
973.843 ROCL 

974.081 ROCL 

973.923 ROEA 

973.844 ROEA 

973.62 EPP EOH B 

973.499 EGW 

973.681 EPP EOH 

973.99 ROEA 

973.459 TNG 

973.394 FTS 

972.714 TNG 

973.76 TNG 

974.108 ROEA 

974.11 ET-MARKER-FIBER 

974.293 ROCL 

974.557 ROCL 

974.37 ROEA 

974.296 TNG 

973.607 TNG 

973.402 U-CP-TEST-HANDHOLE 

973.798 ROED B 

973.814 ROEDl B 

973.723 ROEDl 

973.533 ROED 

5788348 891512.9 576239.9 973.882 ROED E 

5788349 891513.1 576248.4 973.843 ROEDl E 

5788350 891514.3 576252.3 973.53 TOEl B 

5788351 891515.3 576269.8 973.472 TOE2 B 

5788352 891516.1 576273.9 974.205 FW B 

5788353 891515.6 576260.9 973.284 TNG 

5788354 891519.1 576275.9 974.356 EOH2 B 

5788355 891495.9 576276.3 974.168 EPP EOH2 

5788356 891449 576274.1 

5788357 891449 576270.4 

5788358 891448.1 576260.1 

5788359 891446 576250.1 

5788360 891371.1 576255.2 

5788361 891373.5 576269.9 

5788362 891379.7 576262.8 

5788363 891368.2 576273.8 

5788364 891374.2 576274.5 

5788365 891388.3 576275.4 

5788366 891367.9 576250.6 

5788367 891385.3 576250.8 

5788368 891385.9 576234.7 

5788369 891367.7 576234.5 

5788370 891355.4 576275.7 

5788371 891352.2 576277.6 

5788372 891355.5 576284.6 

5788373 891367.9 576278.2 

5788374 891365.1 576277.1 

5788375 891361.7 576278.7 

5788376 891505.5 576225.3 

5788377 891440.4 576226.7 

5788378 891377.9 576228.1 

5788379 891371.7 576217.8 

5788380 891370.4 576143 

5788381 891436.7 576144 

5788382 891498.9 576143.7 

5788383 891367 576146.9 

5788384 891369.6 576065.2 

5788385 891366.7 576062.4 

5788386 891366.5 576061.4 

5788387 891417.4 576065.9 

5788388 891417.3 576062.4 

5788389 891477.7 576062.8 

5788390 891478.5 576066.4 

5788391 891478.7 576060.1 

5788392 891411.8 576059.3 

5788393 891369.4 576059 

5788394 891341.9 576275.1 

974.231 FW 

973.338 TOE2 

973.073 TNG 

973.209 TOE1 

973.41 TOEl 

973.419 TOE1 E TOE2 E 

973.137 TNG 

973.875 FW 

973.737 EGW 

973.911 EPP EOH2 

973.787 FW 

973.629 FW E FGP B 

973.62 FGP E FW B 

973.804 FW 

974.335 EOH EOH2 E 

974.434 ETPED 

974.594 EPP EOH E 

973.976 CPC-LS33880-0RANG E 

973.939 ECR-11N 

973.769 ECR-liN 

972.923 TOE2 B 

972.97 TOE2 

973.192 TOE2 

973.186 TOE2 

972.858 TOE2 

972.763 TNG 

972.781 TNG 

973.22 FW 

973.095 TOE2 

973.512 FW 

973.569 FTS 

972.919 TOE2 

973.578 FW 

973.443 FW E 

973.103 TOE2 E 

972.924 TOE2 B 

972.929 TOE2 

973.241 TOE2 

974.482 ROEA E 



5788395 891329.6 576275.8 974.601 ROCL E 289001 891399.6 573176.1 993.896 CBCHH 

5788396 891368.7 576009.5 972.456 TOE2 289002 891394.9 573339.2 992.514 ROCL 

5788397 891367.9 575944.9 973.036 TOE2 289003 891428.9 573343.4 992 TOP-BRIDGE B 

5788398 891410.2 575896.5 972.616 TOE2 289004 891425.7 573449.6 990.691 TOP-BRIDGE 

5788399 891456.2 575850.2 972.934 TOE2 E TOE E 289005 891423.6 573528.3 989.741 TOP-BRIDGE 

5 788400 891508.3 575852.4 972.728 TNG 289006 891389.4 573528.8 990.415 ROCL 

5788401 891503.9 575897.6 972.422 TNG 289007 891422.3 573587.6 988.528 TOP-BRIDGE E 

5788402 891537.1 575885.8 972.553 TNG 289008 891421.2 573589.5 988.451 HLIP B 

5788403 891443 575907.9 972.539 TNG 289009 891423.1 573589.8 988.858 HTBC B 

5788404 891442 575972.4 972.544 TNG 289010 891422.4 573587.8 988.349 WBR B 

5788405 891439.7 576021 972.601 TNG 289011 891387.8 573588.6 989.023 ROCL 

5788406 891394.5 576045.8 972.669 TNG 289012 891421.6 573657.1 986.959 WBR 

5788407 891522.6 575991 972.762 TNG 289013 891420.4 573657.7 987.112 HLIP 

289014 891422.3 573657.6 987.212 HTBC 

289015 891426 573663.7 987.255 HTBC 

289016 891426.1 573707.2 986.338 HTBC 

289017 891421.5 573724.6 985.873 HTBC 

289018 891419.7 573724.5 985.701 HLIP 

289019 891422.5 573709 985.941 WBR E 

289020 891427.8 573605.2 988.397 EJB 

289021 891428 573602.2 988.641 ELP 

289022 891425.2 573589.2 988.121 FW B 

289023 891440.9 573617.6 984.97 FW 

289024 891455.7 573618.3 984.728 FW 

289025 891475.7 573619.7 977.522 WHW B 

289026 891475.2 573619.4 976.121 FSTL-TUBULAR B 

289027 891459.5 573635 984.962 FSTL-TUBULAR 

289028 891459.1 573653.7 985.326 FSTL-TUBULAR 

289029 891459.6 573635.6 985.284 WHW 

289030 891459.4 573653.2 985.32 WHW 

289031 891476.9 573658.6 976.364 WHW E 

289032 891476.6 573659.2 976.201 FSTL-TUBULAR E 

289033 891473.7 573646.9 972.37 HEC B 

289034 891490.9 573642.5 973.07 HEC BC 

289035 891503.7 573647.6 973.051 HEC 

289036 891512.5 573633.5 972.943 HEC 

289037 891499.1 573624.2 972.969 HEC 

289038 891490.4 573630.4 973.052 HEC EC 

289039 891470.9 573635.3 972.207 HEC E 

289040 891481.5 573618.7 972.471 FW 

289041 891498.8 573619.3 972.91 FW 

289042 891600 573610.5 973.348 FW E 

289043 891606.1 573637.1 972.728 FCL B 

289044 891543.1 573641.9 973.291 CRBR-CAP-ILLEG 

289045 891543.3 573642 973.295 FCL ll 289046 891540.5 573658 972.972 FCL 

289047 891491.5 573660.6 972.984 TOE B 
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289048 891505.7 573713.5 973.597 TOE 

289049 891455.5 573619 984.733 TOP B 

289050 891457.2 573658.5 

289051 891452.1 573723.5 

289052 891423.1 573615.2 

289053 891440.6 573618.6 

289054 891439.9 573657.1 

289055 891428.4 573657.8 

289056 891426.5 573723.1 

289057 891438.4 573723.2 

289058 891382.6 573794.1 

289059 891407.4 573814.6 

289060 891424 573797.8 

289061 891424.6 573795.5 

289062 891417.6 573796.6 

289063 891419.6 573796.7 

289064 891423.6 573799.7 

289065 891437.7 573798.1 

289066 891451 573799.3 

289067 891515.4 573799.3 

289068 891520.7 573800.2 

289069 891506.6 573903.4 

289070 891502.6 573903.2 

289071 891449 573899.1 

289072 891435.3 573899.2 

289073 891419.3 573899.9 

289074 891416.6 573899.9 

289075 891414.6 573900.1 

289076 891419 573990.1 

289077 891419.4 573986.6 

289078 891377 573990.7 

984.923 TOP 

983.309 TOP 

987.827 TOP1 B 

984.84 TOE1 B 

985.091 TOE1 

986.992 TOP1 

985.527 TOP1 

983.632 TOEl 

984.771 ROCL 

983.761 MHT 

984.423 EJB 

984.609 ELP 

984.042 HLIP 

984.39 HTBC 

984.002 TOP1 

981.276 TOEl 

981 TOP 

972.813 TOE 

972.77 FCL 

972.226 FCL 

972.498 TOE 

978.137 TOP 

978.456 TOE1 

981.596 TOP1 

981.871 HTBC 

981.483 HLIP 

979.482 EJB 

979.439 ELP 

979.578 ROCL 

289079 891418.5 573993.8 978.842 TOP1 

289080 891430.8 573994.3 

289081 891445.3 573995.2 

289082 891490.5 574000.9 

289083 891492.4 574001.2 

289084 891482.2 574068 

289085 891481.7 574069.9 

289086 891444.1 574068 

289087 891428.8 574068.4 

289088 891414.7 574068.9 

289089 891416.2 574092.1 

289090 891418.1 574092.2 

289091 891418.1 574096 

289092 891417 574094.2 

289093 891417 574100.9 

289094 891413.1 574183.6 

977.062 TOE1 

976.796 TOP 

972.358 TOE 

972.066 FCL 

972.346 CRBR 

972.333 TOE 

975.578 TOP 

975.766 TOE1 

976.914 TOP1 

976.428 HEC B 

976.441 HEC 

976.372 HEC RECT 

976.359 UWBO 

976.237 uwv 
974.427 EJB 

289095 891413.6 574180.9 974.409 ELP 

289096 891406.5 574185.2 973.854 HLIP 

289097 891408.4 574185.6 

289098 891371.7 574186.4 

289099 891413.8 574188 

289100 891425.2 574187.5 

289101 891425.5 574187.4 

289102 891464.9 574187.6 

289103 891477.5 574188.4 

289104 891476.2 574203.3 

289105 891476.9 574203.6 

289106 891438.3 574202.2 

289107 891421.3 574201.7 

289108 891421.3 574201.5 

289109 891488.2 574203.9 

289110 891488.1 574292.3 

289111 891486.9 574349.5 

289112 891428.1 574353 

289113 891434.1 574311.4 

289114 891424.5 574311 

289115 891434.7 574292.5 

289116 891432.8 574292.4 

289117 891425.1 574292.1 

289118 891474 574328.4 

289119 891434.4 574339 

289120 891421.4 574265.6 

289121 891434.5 574209.2 

289122 891475.4 574211 

289123 891604.4 574231.3 

289124 891608.9 574104.5 

289125 891610.4 573990 

974.236 HTBC 

974.551 ROCL 

973.944 TOP1 E 

973.484 TOE1 E 

973.534 TOPE 

971.863 TOE E 

971.865 FCL 

971.005 CRBR-33315 

971.025 FCL 

971.486 CRBR-33315 

973.255 FCL 

973.256 TOP B 

971.643 TOP 

971.607 TOP 

971.584 TOP 

972.122 TOP 

969.7 HTBC1 B 

972.186 HTBC1 

969.688 HTBC2 B 

970.493 HTBC2 

972.1 HTBC2 

968.943 TOE B 

969.627 TOE 

972.743 TOP C 

969.875 TOE 

969.392 TOE C 

972.274 TNG 

972.213 TNG 

972.648 TNG 

289126 891612.4 573796 972.745 TNG 

289127 891682.5 573767.6 

289128 891664 574005.3 

289129 891656.3 574106.9 

289130 891652.4 574218.2 

289131 891656.4 574385 

289132 891412 574310.5 

289133 891412.5 574291.5 

289134 891403.5 574286.6 

289135 891405.5 574286.6 

289136 891405.6 574287 

289137 891411.5 574287.2 

289138 891412.5 574289.7 

289139 891411.8 574312.1 

289140 891410.8 574314.7 

289141 891404.9 574314.5 

973.039 TNG 

972.451 TNG 

972.173 TNG 

972.361 TNG 

972.612 TNG 

973.299 HTBC1 E 

973.325 HTBC2 E 

972.847 HLIP 

973.174 HTBC 

973.186 HEC B 

973.368 HEC 

973.338 HEC 

973.355 HEC 

973.373 HEC 

973.266 HEC E 



289142 891409.4 574319.9 

289143 891409.8 574317.8 

289144 891404.4 574300.7 

289145 891419.5 574340 

289146 891431.1 574371.2 

289147 891430.6 574370.6 

289148 891428.9 574436.4 

289149 891428.7 574436.3 

289150 891332.4 575221 

289151 891376.9 575222.9 

289152 891398.7 574457.2 

289153 891400.6 574457.4 

289154 891410.2 574482.8 

289155 891435.3 574493.5 

289156 891396.9 574507.1 

289157 891395.6 574558 

289158 891380.5 574484.7 

289159 891362.2 574490.5 

289160 891362.1 574494.9 

289161 891360.3 574557.1 

289162 891378.7 575222.9 

289163 891378.9 575222.9 

973.4 EJB 

973.304 ELP 

972.617 0-CL-20 __ -SCUPPER 

972.733 FCL 

972.285 FCL 

972.348 CRBR-33315 

973.931 FCL E 

973.882 CRBR-33315 

973.903 ROCL 

973.298 HLIP B 

973.22 HLIP 

973.63 HTBC BC 

974.091 HTBC 

974.399 HTBC EC E 

973.6 HLIP 

973.747 HLIP E 

973.644 uwv 
973.911 ROCL 

973.271 CBCHH 

974.158 ROCL 

973.815 HTBC B 

973.827 HEC B 

289164 891383.7 575223 973.883 HEC 

289165 891384.7 575225.2 

289166 891384.3 575238 

289167 891383.3 575240 

289168 891378.3 575239.8 

289169 891377.9 575231.3 

289170 891378.3 575239.9 

289171 891383.3 575240.1 

289172 891386.5 575251.1 

289173 891384.5 575252.4 

289174 891453.3 575220.5 

289175 891531 575221.2 

289176 891584.8 575222 

289177 891590.1 575258.5 

289178 891522.6 575258.4 

973.92 HEC 

973.899 HEC 

973.869 HEC 

973.706 HEC E 

972.863 0-CL-8 __ -SCUPPER 

973.713 HTBW B 

973.898 HTBW 

973.814 EJB 

973.833 ELP 

972.696 TNG 

973.533 TNG 

974.556 TNG 

974.352 FCL B 

974.07 FCL 

289179 891473.2 575258.3 973.749 FCL 

289180 891457.2 575267.7 973.851 uwv 
289181 891454.9 575290.1 974.14 uwv 
289182 891450.7 575290.3 

289183 891442.1 575308.3 

289184 891445.6 575312.1 

289185 891443.2 575314.3 

289186 891442.6 575311.5 

289187 891382.7 575256.1 

973.615 UWFH 

971.919 HEC B 

971.991 HEC 

972.038 HEC RECT 

972.003 0-CATCH-BASIN 

973.703 HTBW 

289188 891388.5 575264.9 973.788 HTBW 

289189 891388.1 575284.5 

289190 891377.6 575259.5 

289191 891377.5 575264.5 

289192 891377 575284.4 

289193 891376.8 575289.6 

289194 891374.8 575289.6 

289195 891378.2 575307.9 

289196 891381.9 575307.9 

289197 891382 575310.7 

289198 891380.1 575309.6 

289199 891394 575316.7 

289200 891409.8 575314.1 

289201 891417.4 575302.7 

289202 891419.4 575316.3 

289203 891446.3 575312.2 

289204 891463.5 575301 

289205 891470.9 575393.3 

289206 891465.1 575393.9 

289207 891447.4 575395 

289208 891443.6 575493.4 

289209 891446.8 575510.6 

289210 891463.1 575494.3 

973.808 HTBW 

973.69 HTBC 

973.293 HTBC 

973.38 HTBC 

973.823 HTBC 

973.32 HLIP 

973.841 HEC B 

973.814 HEC 

973.775 HEC RECT 

973.8 UWBO 

973.752 HTBW 

973.214 TOP 8 

973.412 TOP 

972.035 TOE B 

972 009 TOE 

974.001 TOP 

974.505 FCL 

974.181 TOP 

971.822 TOE 

971.582 TOE 

971.51 TOE 

974.061 TOP 

289211 891469 575494.6 974.483 FCL 

289212 891532.6 575497.7 

289213 891519.1 575508.4 

289214 891525 575547.9 

289215 891518.4 575550.8 

289216 891492.1 575504.8 

289217 891498 575511.8 

289218 891484.9 575515.8 

289219 891486.2 575572.9 

289220 891479.6 575582.7 

289221 891496.4 575582.1 

289222 891495.7 575586.4 

289223 891501.7 575587.4 

289224 891461.1 575607.8 

289225 891457.2 575608.2 

289226 891453.9 575612.5 

289227 891453.2 575594.3 

289228 891434.9 575616.7 

289229 891423.5 575657.1 

289230 891432.6 575659.4 

289231 891434.5 575660.2 

289232 891421.9 575687.3 

289233 891429.1 575713.3 

289234 891441.2 575706.2 

974.81 FCL 

974.574 TNG 

975.432 FCL E 

975.44 MHS 

974.493 TOP 

974.355 TOP 

972.387 TOE 

971.718 TOE 

972.028 TOE 

974.109 TOP 

974.413 TOP BC 

974.564 WBLK 8 BC 

974.068 WBLK 

973.975 ELP 

973.867 TOP 

971.79 TOE 

971.564 TOE 

972.008 TOE 

973.713 TOP 

973.842 WBLI< 

971.649 TOE 

971.948 TOE 

973.976 ELP 

289235 891444.7 575712 974.283 TOP 

i 
I I 

' 
' I 

I I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

289236 891446.1 575711.6 974.428 WBLK 

289237 891443 575727.2 972.079 TOE 

289238 891465.3 575740.9 972.339 TOE 

289239 891475 575740.1 974.652 WBLK E 

289240 891474.5 575740.6 974.456 TOP EC 

289241 891470.3 575754.7 973.502 UWBFV-4" 

289242 891464.8 575754.6 973.058 UWBFV-8" 

289243 891461.3 575763.8 973.663 TOPE 

289244 891451.6 575767.4 971.982 TOE 

289245 891435.3 575767.1 971.503 TOE 

289246 891430.4 575766.5 973.349 TOP B 

289247 891445.3 575746.3 

2.89248 891451.6 575744.3 

289249 891421.8 575718.2 

2.89250 891410.2 575724 

289251 891403.3 575694.9 

289252 891372.7 575701.5 

289253 891383.8 575699.6 

289254 891394 575702 

289255 891394.2 575697.9 

289256 891400.3 575698.1 

289257 891393.9 575708.9 

973.123 TOP 

972.154 TOE 

971.947 TOE 

974.439 TOP 

974.056 TOP 

973.165 TOP E 

974.178 MHE 

974.559 HEC B 

974.603 HEC 

974.64 HEC RECT 

974.546 HEC B 

289258 891394 575704.8 974.538 HEC 

289259 891400.3 575704.9 

289260 891393.8 575715.4 

289261 891393.9 575711.4 

289262 891400.2 575711.5 

289263 891396.3 575713.1 

289264 891396.3 575706.7 

289265 891396.4 575699.9 

289266 891419.3 575716.1 

289267 891413.8 575686 

974.574 HEC RECT 

974.635 HEC B 

974.613 HEC 

974.576 HEC RECT 

974.226 ETRN-PD1605 

974.269 ETRN-PD1604 

974.19 ETRN-PD1603 

971.991 TOE 

971.7 TOE 

289268 891373.1 575695.3 971.888 TOE 

289269 891373.3 575691.2 971.871 TOE 

289270 891373 575686.6 973.214 TOP B 

289271 891391.7 575685.8 

289272 891414.7 575677 

2892.73 891406.3 575671.8 

289274 891411.1 575640.9 

289275 891417.9 575641.6 

289276 891422.3 575571.2 

289277 891413.4 575571.7 

289278 891417.5 575509.1 

289279 891405.9 575510.5 

289280 891407.1 575509.9 

289281 891406.4 575496.2. 

289282 891400.2 575495.7 

972.438 TOE 

971.909 TOE 

973.374 TOP 

973.381 TOP 

971.93 TOE 

971.771 TOE 

973.13 TOP 

971.884 TOE 

973.506 TOP 

973.47 0-PVC-R\SER-4" 

974.763 HEC B 

974.652 HEC 

289283 891400.4 575491.5 974.589 HEC RECT 

289284 891402.6 575493.7 974.135 ETRN-PD1627 

2892.85 891407.1 575413 972.819 TOP 

289286 891416.8 575407.6 971.658 TOE C 

289287 891410.3 575325.5 972.918 TOPE 

289288 891390.3 575449.9 973.985 HTBW 

289289 891380.4 575451.7 974.114 EJB 

289290 891378.9 575454.1 974.005 ELP 

289291 891377.7 575474.4 974.366 HTBW 

289292 891371.7 575475.2 974.269 HTBC 

289293 891369.7 575475.2 973.783 HLIP 

289294 891322..1 575475.1 

289295 891383.9 575501.1 

289296 891378.4 575502.6 

289297 891378.4 575502.6 

2.89298 891383.9 575501.2 

289299 891385.1 575506 

289300 891393.6 575506.3 

289301 891395.6 575515.1 

289302 891394.8 575540.7 

289303 891386.9 575540.7 

289304 891386.6 575545.6 

289305 891380.8 575545.6 

289306 891381.6 575515.8 

289307 891381.1 575515.9 

289308 891379.5 575516.1 

289309 891395.7 575506 

289310 891395.3 575543.6 

289311 891380.9 575545.7 

289312 891370.2 575733.3 

289313 891373.6 575733.4 

974.273 ROCL 

974.473 HTBW 

974.43 HTBW E 

974.414 H-BRICK-WALI< B 

974.474 H-BRICK-WALK 

974.471 H-BRICI<-WALI< 

974.525 H-BRICI<-WALI< 

974.571 H-BRICK-WALK 

974.524 H-BRICI<-WALI< 

974.483 H-BRICI<-WALK 

974.462 H-BRICK-WALK 

974.39 H-BRICK-WALI< 

974.477 H-BRICI<-WALK C 

974.479 HTBC 

973.979 HLIP 

974.955 EJB 

974.404 EJB 

974.353 HTBW B 

973.748 HEC B 

973.702 HEC 

2.89314 891373.6 575730.6 973.766 HEC RECT 

289315 891372 575731.9 973.682 UWBO 

289316 891365.7 575709.4 973.285 EJB 

289317 891364.6 575693.4 972.512 0-CL-4_-SCUPPER 

289318 891372.9 575654.1 

289319 891374.8 575651.6 

289320 891374.7 575651.6 

289321 891359.2 575614.2 

289322 891386.6 575545.8 

289323 891385.6 575581.4 

289324 891379.7 575581.1 

289325 891377.8 575581 

289326 891364.7 575650.6 

289327 891366.6 575650.8 

289328 891372.6 575651.1 

289329 891371.6 575687.6 

973.689 ELP 

973.564 EJB 

973.516 EJB 

973.396 MHT 

974.412 HTBW 

974.2.96 HTBW 

974.196 HTBC 

973.678 HLIP 

973.209 HLIP 

973.488 HTBC 

973.69 HTBW 

973.444 HTBW 
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289330 891372.5 575688.7 

289331 891372.1 575699.1 

289332 891371.3 575700 

289333 891370.3 575733.4 

289334 891364 575740.4 

289335 891362.1 575740.5 

289336 891320.9 575743.1 

289337 891375.2 575757.5 

289338 891372.7 575767.4 

289339 891374.2 575765.8 

289340 891382.6 575764.9 

289341 891371.7 575753.6 

289342 891379.5 575758.3 

289343 891383 575761.5 

289344 891386.3 575768.6 

289345 891401.1 575768.6 

289346 891404 575771.7 

289347 891406.2 575771.6 

289348 891408.9 575768.8 

289349 891405.3 575769.8 

289350 891399.2 575778.7 

289351 891399 575776.7 

289352 891412.9 575755.7 

289353 891416.7 575756.3 

289354 891417.2 575753.7 

289355 891413.3 575753 

289356 891419.2 575745.8 

289357 891418.1 575747.2 

289358 891411.8 575741.4 

289359 891423.5 575753.9 

289360 891431.1 575768.8 

289361 891432.1 575767.8 

289362 891457 575767.6 

289363 891444.1 575777.5 

289364 891468.6 575775.8 

289365 891468.7 575773.8 

289366 891485.9 575770.5 

973.419 HT8W 

973.455 HTBW 

973.438 HT8W 

973.521 HT8W 

973.237 HTBC BC 

972.933 HLIP 8( 

973.53 ROCL 

973.093 ETSP 

973.153 HLiP 

973;017 HT8C 

973.349 EJ8 

973.661 HT8W 

973.301 HT8W 

973.314 HT8W 

973.584 HT8W 

973.64 HT8W 

973.652 HT8W 

973.687 HT8W 

973.662 HTBW 

973.501 UWFH 

972.993 HLIP EC 

973.487 HTBC EC 

973.789 EV B 

973.584 EV 

973.56 EV 

973.642 EV C 

973.706 0-SIGN B 

973.759 0-SIGN 

973.934 0-SIGN RECT 

972.556 ETJ 

973.686 HTBW 

973.667 HTBW 

973.816 HTBW 

972.652 0-CL-20_-SUPPER 

973.89 UWM 

973.937 UWM 

974.034 ELP 

289367 891479.9 575755.7 974.838 HTBW 

289368 891481.2 575746.5 975.135 HTBW 

289369 891476.6 575737.7 975.299 HTBW BC 

289370 891486 575742.4 975.31 HTBW 

289371 891494.8 575745.8 975.307 HTBW EC 

289372 891488.7 575749.7 975.018 HTBW 

289373 891488.1 575755.7 974.855 HT8W 

289374 891492.3 575755.7 

289375 891521.8 575763.1 

974.869 HTBW 

974.126 HTBW 

289376 891568.7 575763.2 974.249 HTBW 

289377 891568.9 575771.2 

289378 891569 575777.3 

289379 891569 575779 

289380 891567.3 575736.2 

289381 891567.3 575726.2 

289382 891557.5 575726.2 

289383 891560.9 575729.8 

289384 891570.9 575739.2 

289385 891570.6 575723.4 

289386 891568.8 575720.2 

289387 891560.9 575718 

289388 891552.1 575710.9 

289389 891544.3 575711.5 

289390 891536.4 575715.9 

289391 891536.5 575717.3 

289392 891542..9 575734.4 

289393 891505 575738.6 

289394 891472.5 575723.3 

289395 891482.1 575711.1 

289396 891481.6 575704.1 

289397 891475 575703.7 

289398 891457.8 575705.8 

289399 891462.7 575713.7 

289400 891448 575654.6 

289401 891457.4 575618.5 

289402 891492.4 575602.7 

289403 891498.9 575619.5 

289404 891502.3 575620.7 

289405 891504.5 575617.9 

289406 891502 575617.7 

289407 891500.2 575600.4 

289408 891505.3 575599.3 

289409 891503.3 575590 

289410 891505.4 575599.7 

289411 891560.2 575613.4 

289412 891587.1 575671.1 

289413 891597.1 575671.1 

974.163 HTBW E 

973.968 HTBC E 

973.601 HLIP E 

975.225 HEC 8 

975.358 HEC 

975.516 HEC RECT 

975.822 ETRN-P1633 

974.628 HTBC B 

975.051 HTBC BC 

975.079 HTBC 

975.098 HTBC 

975.412 HTBC 

975.453 HTBC 

975.356 HTBC 

975.365 HTBC EC 

975.474 HTBC BC 

975.175 HTBC 

975.059 HTBC EC 

974.863 HTBC BC 

974.901 HTBC 

974.965 HTBC EC 

974.466 uwv 
974.987 HTBC 8C 

974.664 HTBC 

974.476 uwv 
974.556 HTBC EC 

974.439 HTBC BC 

974.494 HTBC 

974.505 HTBC EC 

974.361 UWFH 

974.756 HTBC 

974.361 HT8C E 

974.461 HTBW 8 

974.329 HTBW BC 

974.932 HTBW 

974.894 HTBW EC 

974.82 HTBW E 

289414 891591.4 575678.7 974.276 ELP 

289415 891541.4 575672.5 974.977 HRLC 8 BC 

289416 891519.3 575693.3 975.078 HRLC 

289417 891492.5 575668 974.701 HRLC 

289418 891513.2 575644.3 974.594 HRLC 

289419 891541.2 575663.2 974.873 HRLC EC E 

289420 891372.3 576318.5 974.895 MHS 

289421 891342.2 576299.5 

289422 891391.9 576295.9 

974.602 ROEA B 

973.94 TNG 

289423 891442.2 576294.4 973.376 TNG 
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289424 891505.6 576293.1 973.401 TNG 

289425 891563.2 576291.8 973.518 TNG 

289426 891570.4 576394.5 973.312 TNG 

289427 891486.8 576394.1 973.082 TNG 

289428 891404.7 576395.1 973.166 TNG 

289429 891369.8 576395.5 973.332 TNG 

289430 891343.1 576395.9 974.419 ROEA 

289431 891315.7 576395.5 974.715 ROCL 

289432 891356.1 576537.6 

289433 891343.9 576545 

289434 891355.7 576544.8 

289435 891369.6 576543.3 

289436 891404.4 576541.2 

28943 7 891480 576541.1 

289438 891517.4 576542.6 

289439 891625.7 576540.9 

289440 891634.8 576655.3 

289441 891578.6 576654.3 

289442 891526.2 576653.3 

289443 891453.8 576652.2 

289444 891398.7 576652.8 

289445 891368.2 576652.4 

289446 891356.6 576652.5 

289447 891345.5 576652.3 

289448 891317 576651.9 

289449 891345.9 576777.9 

289450 891360.2 576779.1 

289451 891356.4 576788.5 

289452 891346.3 576821 

289453 891363.1 576821.6 

289454 891375.9 576835.2 

289455 891381.3 576817 

289456 891395.1 576817.8 

289457 891503.3 576820.4 

289458 891618.6 576819.6 

289459 891632.2 576934.2 

289460 891626.5 576924.2 

289461 891607.7 576907.7 

289462 891609.1 576870 

289463 891528.8 576866.2 

289464 891613.8 576853.4 

289465 891613.6 576853.4 

289466 891505 576849.2 

974.871 EPP 

974.808 ROEA 

974.75 TNG 

973.201 TNG 

972.787 TNG 

973.108 TNG 

973.028 TNG 

973.22 TNG 

973.35 TNG 

973.217 TNG 

973.151 TNG 

973.041 TNG 

972.886 TNG 

973.383 TNG 

974.761 TNG 

975.001 ROEA 

975.196 ROCL 

975.246 ROEA 

974.776 EPP 

975.2 S-SCHOOL-XING 

975.54 ROCL 

975.382 TNG 

974.869 MHS 

973.52 TNG 

972.846 TNG 

972.89 TNG 

973.141 TNG 

974.433 WBLK B 

973.528 TOP B 

970.935 TOE B 

970.84 TOE 

973.576 TOP 

973.387 TOP 

973.378 TOP 

972.916 TOP 

289467 891416.9 576850.6 973.563 TOP 

289468 891434.7 576867.2 

289469 891439.7 576911.3 

289470 891417.9 576921.2 

970.473 TOE 

970.226 TOE C 

973.552 TOP 

289471 891485.1 576924.9 972.91 TOP C 

289472 891468.4 576934.1 973.515 WBLI< 

289473 891469.1 576993.2 974.7 WBLI< E 

289474 891389.6 577003.3 974.878 uwv 
289475 891388.5 576978.7 975.196 UWFH 

289476 891383.7 576986.6 975.241 HXC B 

289477 891398.3 576986.1 974.982 HXC BC 

289478 891407.7 576982.4 974.983 HXC 

289479 891410.6 576972.7 

289480 891410.1 576945.1 

289481 891425.6 576944.6 

289482 891429.6 576944.5 

289483 891454 576943.9 

289484 891455.1 576987.1 

289485 89144 7 576987.8 

289486 891444.5 576990.5 

289487 891445.8 576992.7 

289488 891466.2 576991.8 

289489 891416.5 576924.6 

289490 891397.9 576924.4 

289491 891381.9 576894.8 

289492 891360.8 576894 

289493 891347.1 576897.9 

289494 891347.6 576965.2 

289495 891356.5 576981.1 

289496 891381.7 576986.6 

289497 891360.9 576980.1 

289498 891360.7 576968.1 

289499 891361.6 576971.9 

5788001 891631.4 573533.6 

5788002 891632.6 573537.9 

5788003 891633.5 573548.2 

5788004 891626.5 573515.7 

5788005 891623.7 573483.6 

5788006 891622.2 573452.6 

5788007 891527.3 573457.9 

5788008 891533.4 573496.8 

5788009 891538.6 573527.2 

5788010 891442.9 573539.8 

5788011 891444.3 573508.6 

5788012 891447.5 573457.5 

5788013 891471.7 573547.1 

5788014 891539.4 573546.3 

974.876 HXC EC 

974.587 HXC 

974.526 HXC E 

974.54 HXC B 

974.865 HXC 

975.21 HXC 

975.138 HXC BC 

975.166 HXC 

975.272 HXC EC 

975.255 HXC E 

973.435 WBLK B 

973.947 WBLI< 

974.247 TNG 

975.379 TNG 

975.494 ROEA 

975.877 ROEA BC 

975.567 ROEA 

974.731 ROEA EC E 

975.182 EGW 

975.46 EPP 

975.406 ET-MARKER-FIBER 

983.129 TOP 

982.962 HEC B ROED B 

982.86 TOP1 B ROEDl B 

965.56 TOE 

965.492 TNG 

965.132 TNG 

965.235 TNG 

965.384 TNG 

965.927 TOE 

965.471 TOE E 

965.455 TNG 

964.638 TNG 

971.05 IRCP-36!1\l B 

982.517 TOP 

5788015 891539.9 573549.5 982.625 HEC ROED 

5788016 891541.4 573559.7 

5788017 891489.6 573568.3 

5788018 891472 573573.9 

982.828 TOP1 ROEDl 

982.452 TOPl ROEDl 

982.485 TOPl BC ROEDl BC 



5788019 891459.1 573581 

5788020 891455.7 573596.6 

5788021 891455.3 573613.3 

5788022 891479.5 573557.2 

5788023 891478.7 573554.1 

5788024 891463.8 573562.6 

5788025 891452.7 573570.8 

5788026 891446 573581.6 

5788027 891443.2 573599.1 

5788028 891442.1 573614.8 

5788029 891427.2 573564.4 

5788030 891426.8 573560.7 

5788031 891425.6 573572.2 

5788032 891434.5 573576 

5788033 891439.5 573583.7 

5788034 891441.2 573593 

5788035 891441.7 573604.7 

5788036 891441.1 573615 

5788037 891486.3 573588.3 

5788038 891486 573588.4 

5788039 891478.5 573589.9 

5788040 891471.3 573591.3 

5788041 891471.2 573591.3 

5788042 891479.2 573590.7 

5788043 891477.9 573590.8 

5788044 891478.8 573604 

5788045 891479.3 573617.3 

5788046 891492.4 573604.9 

5788047 891549.9 573597.4 

5788048 891480.7 573590.2 

5788049 891484.4 573589.2 

5788050 891489.6 573591.2 

5788051 891548.9 573585.7 

5788052 891635 573574.9 

5788053 891637.5 573593.4 

5788054 891640.4 573603.9 

5788055 891397.4 574494.6 

5788056 891596.3 574471.4 

5788057 891596.4 574473.4 

5788058 891596.1 574495.8 

5788059 891596.8 574520.7 

5788060 891597.1 574522.7 

5788061 891595.7 574546.2 

5788062 891594.4 574565.5 

5788063 891595.2 574579 

5788064 891596.5 574591.5 

5788065 891572.9 574531.4 

982.62 TOPl ROEDl 

983.581 TOPl EC ROEDl EC 

984.576 TOPl E ROEDl E 

982.157 ROED BC HEC 

982.039 TOP 

982.206 ROED 

982.512 ROED 

982.996 ROED 

984.008 ROED EC 

984.769 ROED E 

981.439 HEC E 

981.338 TOPE 

981.873 TOE B 

982.2 TOE 

982.706 TOE 

983.411 TOE 

984.058 TOE 

984.802 TOE E 

975.739 WHW-81N-CL B 

975.921 WHW-81N-CL 

975.904 WHW-81N-CL 

975.909 WHW-81N-CL 

975.788 WHW-81N-CL E 

971.993 IRCP-361N E 

972.391 TOE B 

972.004 TOE 

972.747 TOE E 

972.695 TNG 

973.585 TNG 

972.196 TOE B 

973.519 TOE 

973.524 TOE 

973.748 TOE 

974.316 TOE E 

973.786 TNG 

973.745 CPC-LS33315-RED 

973.525 HLIP B ROEA B 

973.603 HTBC B 

973.23 HLIP1 B 

973.771 ROEAl B 

973.277 ROEA2 B HLIP2 B 

973.73 HTBC2 B 

973.425 TNG 

972.921 TOP 8 

971.589 TFL B 

973.316 TOP1 B 

973.898 EJB 

5788066 891574.4 574529.2 

5788067 891555.2 574573.6 

5788068 891519.1 574582.2 

5788069 891511.8 574578 

5788070 891497.9 574565.3 

5788071 891477.3 574562.5 

5788072 891455.4 574565.5 

5788073 891443 574579.8 

5788074 891434.7 574604.6 

5788075 891553.8 574589.1 

5788076 891532.4 574596.1 

5788077 891518.9 574597.3 

5788078 891495.4 574600.4 

5788079 891488.6 574595.2 

5788080 891474.7 574592.1 

5788081 891461.9 574594.6 

5788082 891456.2 574604.8 

5788083 891474.9 574605.7 

5788084 891494.9 574608.5 

5788085 891558.9 574599.7 

5788086 891537.2 574609.8 

5788087 891521 574622.6 

5788088 891546 574623.4 

5788089 891586.6 574618.1 

5788090 891578.9 574714.9 

5788091 891529.8 574713.6 

5788092 891514.6 574701.7 

5788093 891509.9 574721.5 

5788094 891497.1 574735.7 

5788095 891487.2 574755.8 

5788096 891483.2 574778.5 

5788097 891503.4 574778 

5788098 891546.6 574777.7 

5788099 891580.1 574779 

5788100 891432.3 574674 

5788101 891432 574706 

5788102 891432 574725 

5788103 891435.5 574737.6 

5788104 891465.7 574745.9 

5788105 891460.6 574760 

5788106 891459.5 574775.5 

5788107 891455.8 574676.4 

5788108 891473.9 574678.7 

5788109 891494 574680.2 

5788110 891492.6 574698.1 

5788111 891491 574710.8 

5788112 891454.4 574700.8 

974.269 ELP 

973.18 TOP 

972.895 TOP 

972.733 TOP 

973.116 TOP 

973.099 TOP 

972.968 TOP 

973.257 TOP 

973.487 TOP 

971.799 TFL 

972.1 TFL 

972.186 TFL 

969.282 TFL E TOE B TOE1 S 

969.094 TOE 

969.013 TOE 

968.945 TOE 

969.245 TOE 

968.843 TNG 

969.127 TOE1 

973.246 TOP1 

973.37 TOP1 

973.134 TOP1 

973.375 TNG 

973.629 TNG 

973.767 TNG 

973.29 TNG 

972.86 TOP1 

972.634 TOP1 

972.813 TOP1 

972.415 TOP1 

972.528 TOPl 

972.988 TNG 

973.624 TNG 

973.636 TNG 

972.82 TOP 

972.914 TOP 

972.78 TOP 

972.805 TOP 

972.739 TOP 

973.289 TOP 

973.315 TOP 

968.915 TOE 

968.656 TNG 

968.745 TOEl 

968.914 TOEl 

969.319 TOEl 

968.989 TOE 

I j 

i I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5788113 891457.8 574714.8 

5788114 891477.8 574717.3 

5788115 891476.3 574728.2 

5788116 891475.3 574743.4 

5788117 891475.2 574777.6 

5788118 891432.9 574774.1 

5788119 891404.4 574773.6 

5788120 891406.6 574720.1 

5788121 891408.4 574653.4 

5788122 891415.6 574652.4 

5788123 891410.7 574609.6 

5788124 891414.8 574545.9 

5788125 891427 574571.2 

5788126 891427.1 574571.2 

5788127 891426.7 574575.2 

5788128 891432.9 574575.7 

5788129 891433.3 574571.7 

5788130 891433 574578.7 

5788131 891432.9 574582.7 

5788132 891426.6 574582.7 

5788133 891426.6 574578.6 

5788134 891429.1 574580.7 

5788135 891429.2 574573.5 

5788136 891442.4 574579.1 

5788137 891440.7 574569.9 

5788138 891442.2 574560.3 

5788139 891468.1 574542.6 

5788140 891445.6 574545.4 

5788141 891431.5 574539.8 

5788142 891428 574536.2 

5788143 891439.1 574528.8 

5788144 891461.9 574529.4 

5788145 891496 574521.9 

5788146 891496 574520 

5788147 891498 574494.9 

5788148 891497.1 574472.7 

5788149 891497.2 574470.8 

5788150 891435.5 574470.4 

5788151 891435.5 574472.4 

5788152 891435.5 574493.4 

5788153 891435.1 574495.5 

5788154 891404.4 574494.7 

5788155 891403.7 574519.5 

5788156 891433 574519.6 

5788157 891433.1 574521.5 

5788158 891408.3 574531.5 

5788159 891397.7 574558.2 

968.959 TOE 

969.448 TFL B TOE E TOE1 E 

970.078 TFL 

970.917 TFL 

971.687 TFL 

973.092 TNG 

973.305 TNG 

973.399 TNG 

973.576 TNG 

974.153 EJB 

973.762 TNG 

973.991 TNG 

974.731 HEC8 B 

974.688 HEC8 B 

974.647 HEC8 

974.633 HEC8 

974.688 HEC8 C 

974.552 HEC8 B 

974.57 HEC8 

974.63 HEC8 

974.583 HEC8 C 

972.958 ECSB DNC 

972.86 ECSB DNC 

973.386 ECR-4-41N-POWER-? 

973.441 ECR-4-41N-POWER-? 

973.652 TNG 

973.583 TNG 

974.395 UWM 

974.041 ETPED 

974.101 TNG 

974.805 UWFH 

973.994 TNG 

974.272 HTBC2 

973.857 HLIP2 ROEA2 

974.269 ROEA1 

973.636 HLIP1 

973.994 HTBC 

974.136 HTBC E 

973.75 HLIP1 E 

974.005 ROEA1 

974.05 HLIP1 B ROEA1 

973.584 HLIP1 ROEAl 

973.643 HLIP1 ROEA1 

974.191 HLIP1 E ROEA1 E HLP2 E ROEA2 E 

974.582 HTBC2 BC 

974.379 HTBC2 

974.196 HTBC2 EC 

5788160 891395.6 574558.1 

5788161 891439.2 574511.1 

5788162 891446.6 574511.3 

5788163 891425.1 574565.2 

5788164 891447.9 574495.5 

5788165 891362.1 574494.9 

5788166 891362 574497.2 

5788167 891360.3 574554.7 

5788168 891357.4 574654.2 

5788169 891392.8 574656.2 

5788170 891394.9 574656.2 

5788171 891391.6 574769.2 

5788172 891389.7 574769.3 

5788173 891354.3 574769 

5788174 891351.3 574869.8 

5788175 891386.7 574871.8 

5788176 891388.7 574871.9 

5788177 891398.1 574852.6 

5788178 891396.5 574853.9 

5788179 891397.4 574872.6 

5788180 891419.5 574872.1 

5788181 891455.8 574872.6 

5788182 891471.4 574872.7 

5788183 891481.4 574872.9 

5788184 891509.9 574874.8 

5788185 891593.7 574873.1 

5788186 891593.2 574977.5 

5788187 891510.7 574980.5 

5788188 891477.5 574979.9 

5788189 891468.2 574979.3 

5788190 891452.7 574978.1 

5788191 891417 574977.3 

5788192 891389.9 574977.4 

5788193 891385.7 574977.2 

5788194 891383.7 574977.2 

5788195 891348.2 574977.2 

5788196 891345.5 575074.2 

5788197 891380.9 575075.5 

5788198 891382.8 575075.5 

5788199 891392.1 575075.5 

5788200 891390.7 575053.5 

5788201 891392.4 575051.8 

5788202 891420.9 575068.4 

5788203 891420.7 575072.5 

5788204 891427 575072.7 

5788205 891427.2 575068.7 

5788206 891423.4 575070.6 

973.769 HLIP ROEA 

974.326 uwv 
974.264 uwv 
973.988 CPC-LS37936-0RANGE 

974.253 CPI<-LS33315-WASHER 

973.253 CBCHH-VAN-BUREN-127TH 

973.966 ROCL B 

974.173 ROCL 

974.434 ROCL 

973.911 ROEA E HLIP 

974.317 HTBC2 E HTBC B 

974.608 HTBC 

974.169 HLIP 

974.674 ROCL 

974.753 ROCL 

974.181 HLIP 

974.655 HTBC 

974.685 EJB 

974.56 ELP 

974.096 TNG 

973.272 TNG 

973.338 TOP 

971.857 TFL 

973.48 TOP1 

973.577 TNG 

973.553 TNG 

973.632 TNG 

973.377 TNG 

973.282 TOP1 

971.973 TFL 

972.995 TOP 

972.974 TNG 

974.059 TNG 

974.431 HTBC 

974.006 HLIP 

974.451 ROCL 

974.185 ROCL 

973.683 HLIP 

974.128 HTBC 

973.411 TNG 

974.388 ELP 

974.343 EJB 

974.497 HEC B 

974.508 HEC 

974.573 HEC 

974.526 HEC C 

972.41 ECSB DNC 



5788207 891413.8 575113.2 

5788208 891417.7 575111.3 

5788209 891417.5 575115.4 

5788210 891411.3 575115 

5788211 891411 575118.5 

5788212 891414.4 575118.8 

5788213 891414.1 575122.2 

5788214 891412.5 575120.5 

5788215 891381.7 575154.2 

5788216 891424.1 575088.7 

5788217 891446 575088.3 

5788218 891461.7 575089 

5788219 891472.4 575089.4 

5788220 891503.1 575091.3 

5788221 891590.3 575093.3 

5788222 891591.1 575190.7 

5788223 891492.6 575195.6 

5788224 891467.5 575164.9 

5788225 891465.1 575180.3 

5788226 891455.7 575196.1 

5788227 891445.9 575164.2 

5788228 891460.5 575164.3 

5788229 891458.8 575179.7 

5788230 891452.1 575178.5 

5788231 891447.8 575186 

5788232 891452.5 575190.2 

5788233 891435.1 575213.3 

5788234 891431 575208.5 

5788235 891426.8 575202.1 

5788236 891392.9 575223 

5788237 891385.1 575223.1 

5788238 891392.5 575231.5 

5788239 891384.8 575231.6 

5788240 891393.2 575238.4 

5788241 891384.7 575239.1 

5788242 891416.4 575194.1 

5788243 891416.8 575189.9 

5788244 891416 575180.8 

5788245 891399.1 575189.9 

5788246 891379.6 575191 

5788247 891377.7 575190.9 

5788248 891340.1 575190.1 

5788249 891359.5 575792.2 

5788250 891350.8 575800 

5788251 891349.7 575809.6 

5788252 891368 575810.3 

5788253 891324.5 575813.5 

972.318 ECSB DNC 

974.469 HEC B 

974.532 HEC 

974.445 HEC RECT 

974.209 HEC B 

974.176 HEC 

974.244 HEC RECT 

976.23 ETRN DNC 

974.186 U-CP-TEST-HANDHOLE 

974.211 TNG 

972.854 TOP 

971.879 TFL 

972.719 TOP1 

973.523 TNG 

973.962 TNG 

974.088 TNG 

973.535 TNG 

972.482 TOP1 

972.597 TOP1 

972.964 TOP1 

972.773 TOP 

972.027 TFL 

972.17 TFL 

972.648 TOP 

972.765 TOP 

972.591 TFL 

973.028 TOP1 

972.623 TFL 

972.964 TOP 

973.342 TOP 

973.402 TOPE 

972.764 TFL 

972.827 TFL E 

973.204 TOP1 

973.452 TOP1 E 

973.113 TNG 

973.289 ECR-4-41N-POWER-? 

972.596 ECR-4-41 N-POWER-? 

973.277 TNG 

973.872 HTBC E 

973.436 HLIP E 

974.016 ROCL E 

973.163 MHS 

973.352 MHS 

973.418 MHS 

973.287 MHS 

973.267 CBCHH-EL-MIRAGE-VAN-BUREN 

5788254 891324.5 575815.6 

5788255 891318.3 575819.5 

5788256 891332.5 575826.4 

5788257 891373.6 575842.4 

5788258 891387.5 575837.5 

5788259 891405.9 575856 

5788260 891406.4 575840 

5788261 891417.2 575825.3 

5788262 891556.4 575812.7 

5788263 891556.5 575839.6 

5788264 891556.3 575844 

5788265 891556.4 575847.2 

5788266 891561.5 575851.7 

5788267 891553 575847.1 

5788268 891485.1 575847 

5788269 891485.5 575842.5 

5788270 891485.4 575839.4 

5788271 891484.6 575812.1 

5788272 891432.8 575812.8 

5788273 891390 575813.9 

5788274 891454.4 575842.1 

5788275 891454.4 575844.6 

5788276 891454.9 575846.7 

5788277 891431.8 575866.8 

5788278 891425.1 575873.7 

5788279 891423.3 575871.8 

5788280 891413.8 575864.6 

5788281 891388.6 575895.3 

5788282 891395.9 575902.9 

5788283 891398.8 575904.7 

5788284 891382.7 575876.9 

5788285 891379.2 575881.5 

5788286 891381 575872.2 

5788287 891381.2 575871.6 

5788288 891388.3 575868.6 

5788289 891388.8 575869.2 

5788290 891392.8 575864.9 

5788291 891392.4 575864.5 

5788292 891394.5 575857.9 

5788293 891395.3 575857.8 

5 788294 891399 575856.7 

5788295 891402.9 575856.1 

5788296 891424.6 575847 

5788297 891407.5 575849.9 

5788298 891407.5 575848.8 

5788299 891407.6 575850.8 

5788300 891402.7 575851.1 

973.758 ROCL B 

973.617 uwv 
973.71 uwv 

973.287 U-CP-TEST-HANDHOLE 

973.171 U-CP-TEST-HANDHOLE 

973.164 UWM-RECLAIMED 

973.05 UWV-RECLAIIVIED 

973.096 uwv 
973.887 ROCL1 B 

973.478 ROEA 

973.383 TNG 

973.669 FTS B 

972.8 TOE B 

973.917 OMS 

973.45 FTS 

973.273 TNG 

973.283 ROEA 

973.671 ROCL1 

973.428 ROCLl 

973.376 ROCL1 E 

973.153 ROEA 

973.235 TNG 

973.728 FTS 

973.915 FTS 

973.89 FTS 

973.165 TNG 

972.832 TNG 

972.848 TNG 

972.683 TNG 

973.485 FTS 

972.741 ETSB 

973.27 HTBW B 

973.335 HTBC B HTBW 

973.326 HTBW 

973.059 HTBW 

973.577 HTBC 

973.466 HTBC 

973.201 HTBW 

973.334 HTBW 

973.449 HTBC E HTBW 

973.438 HTBW 

973.438 HTBW E 

973.048 ROEA 

972.982 ROEA 

973.033 ROEA. E HLIP B 

972.922 HTBC B 

973.483 HTBC BC 
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5788301 891402.6 575849 

5788302 891392.9 575851.1 

5788303 891393.6 575853 

5788304 891385.7 575857.3 

5788305 891384.5 575855.7 

5788306 891378.5 575862 

5788307 891380.1 575863.1 

5788308 891376.2 575871.3 

5788309 891374.4 575870.7 

5788310 891372.5 575880.5 

5788311 891374.4 575880.8 

5788312 891365.8 575943.4 

5788313 891361.8 575942.7 

5788314 891373.9 575884.8 

5788315 891371.9 575884.7 

5788316 891372.6 575884.8 

5788317 891371.7 575890.1 

5788318 891358.2 575943.7 

5788319 891388.1 575865.2 

5788320 891378.1 575899.1 

5788321 891326.5 575899.6 

5788322 891327.1 575905.5 

5788323 891326.4 575914.6 

5788324 891327.3 575942.7 

5788325 891328.3 576040.2 

5788326 891341.9 576010.3 

5788327 891339.9 576010.4 

5788328 891355.2 575999.2 

5788329 891354.3 576018.1 

5788330 891354.5 576046.2 

5788331 891340.1 576041.3 

5788332 891358.5 576041.3 

5788333 891366.3 576041.7 

5788334 891361.5 576136.8 

5788335 891347.3 576137.9 

5788336 891340.9 576138.1 

5788337 891354.9 576103.7 

5788338 891329.4 576139.6 

5788339 891329.9 576237.5 

5788340 891341.9 576237.5 

5788341 891351.5 576237.3 

5788342 891359.2 576224.9 

5788343 891356.2 576156.9 

5788344 891368.2 576236 

5788345 891367.8 576248.6 

5788346 891438.1 576246.8 

5788347 891437.6 576238.4 

973.055 HLIP BC 

973.011 HLIP 

973.381 HTBC 

972.995 HTBC 

972.889 HLIP 

972.83 HLIP 

972.797 HTBC 

973.238 HTBC 

972.871 HLIP 

972.82 HLIP EC 

973.234 HTBC EC 

973.737 FTS 

972.941 TNG 

972.74 HTBC E 

972.803 HLIP E ROEA B 

972.775 ROEA 

972.683 ROEA 

973.184 ROEA 

973.214 ETSP 

972.684 TNG 

973.718 uwv 
973.737 MHW 

973.838 uwv 
973.843 ROCL 

974.081 ROCL 

973.923 ROEA 

973.844 ROEA 

973.62 EPP EOH B 

973.499 EGW 

973.681 EPP EOH 

973.99 ROEA 

973.459 TNG 

973.394 FTS 

972.714 TNG 

973.76 TNG 

974.108 ROEA 

974.11 ET-MARKER-FIBER 

974.293 ROCL 

974.557 ROCL 

974.37 ROEA 

974.296 TNG 

973.607 TNG 

973.402 U-CP-TEST-HANDHOLE 

973.798 ROED B 

973.814 ROEDl B 

973.723 ROEDl 

973.533 ROED 

5788348 891512.9 576239.9 

5788349 891513.1 576248.4 

5788350 891514.3 576252.3 

5788351 891515.3 576269.8 

5788352 891516.1 576273.9 

5788353 891515.6 576260.9 

5788354 891519.1 576275.9 

5788355 891495.9 576276.3 

5788356 891449 576274.1 

5788357 891449 576270.4 

5788358 891448.1 576260.1 

5788359 891446 576250.1 

5788360 891371.1 576255.2 

5788361 891373.5 576269.9 

5788362 891379.7 576262.8 

5788363 891368.2 576273.8 

5788364 891374.2 576274.5 

5788365 891388.3 576275.4 

5788366 891367.9 576250.6 

5788367 891385.3 576250.8 

5788368 891385.9 576234.7 

5788369 891367.7 576234.5 

5788370 891355.4 576275.7 

5788371 891352.2 576277.6 

5788372 891355.5 576284.6 

5788373 891367.9 576278.2 

5788374 891365.1 576277.1 

5788375 891361.7 576278.7 

5788376 891505.5 576225.3 

5788377 891440.4 576226.7 

5788378 891377.9 576228.1 

5788379 891371.7 576217.8 

5788380 891370.4 

5788381 891436.7 

576143 

576144 

5788382 891498.9 576143.7 

5788383 891367 576146.9 

5788384 891369.6 576065.2 

5788385 891366.7 576062.4 

5788386 891366.5 576061.4 

5788387 891417.4 576065.9 

5788388 891417.3 576062.4 

5788389 891477.7 576062.8 

5788390 891478.5 576066.4 

5788391 891478.7 576060.1 

5788392 891411.8 576059.3 

5788393 891369.4 576059 

5788394 891341.9 576275.1 

973.882 ROED E 

973.843 ROEDl E 

973.53 TOE1 B 

973.472 TOE2 B 

974.205 FW B 

973.284 TNG 

974.356 EOH2 B 

974.168 EPP EOH2 

974.231 FW 

973.338 TOE2 

973.073 TNG 

973.209 TOE1 

973.41 TOE1 

973.419 TOE1 E TOE2 E 

973.137 TNG 

973.875 FW 

973.737 EGW 

973.911 EPP EOH2 

973.787 FW 

973.629 FW E FGP B 

973.62 FGP E FW B 

973.804 FW 

974.335 EOH EOH2 E 

974.434 ETPED 

974.594 EPP EOH E 

973.976 CPC-LS33880-0RANGE 

973.939 ECR-liN 

973.769 ECR-11N 

972.923 TOE2 B 

972.97 TOE2 

973.192 TOE2 

973.186 TOE2 

972.858 TOE2 

972.763 TNG 

972.781 TNG 

973.22 FW 

973.095 TOE2 

973.512 FW 

973.569 FTS 

972.919 TOE2 

973.578 FW 

973.443 FW E 

973.103 TOE2 E 

972.924 TOEZ B 

972.929 TOE2 

973.241 TOE2 

974.482 ROEA E 



5788395 891329.6 576275.8 974.601 ROCL E BTlOOOO 891412.7 585188.7 1005.665 uwv 
5788396 891368.7 576009.5 972.456 TOE2 BT10001 891437.9 585052.2 1005.141 MHS 

5788397 891367.9 575944.9 973.036 TOE2 BT10002 891448.6 584940.9 1004.911 ETJ 

5788398 891410.2 575896.5 972.616 TOE2 BT10003 891448.2 584920.4 1004.249 EPP EOHV 

5788399 891456.2 575850.2 972.934 TOE2 E TOE E BT10004 891450.4 584911.8 1005.608 WHW B 

5788400 891508.3 575852.4 972.728 TNG BT10005 891451.2 584911.9 1005.692 WHW 

5788401 891503.9 575897.6 972.422 TNG BT10006 891451.5 584908.2 1005.608 WHW 

5788402 891537.1 575885.8 972.553 TNG BT10007 891456.5 584908.4 1005.643 WHW 

5788403 891443 575907.9 972.539 TNG BT10008 891456.1 584912.3 1005.61 WHW 

5788404 891442 575972.4 972.544 TNG BT10009 891456.8 584912.4 1005.601 WHW E 

5788405 891439.7 576021 972.601 TNG BT10010 891418.5 584873.9 1005.131 CBCF 

5788406 891394.5 576045.8 972.669 TNG BT10011 891406.4 584887 1004.999 uwv 
5788407 891522.6 575991 972.762 TNG BT10012 891404.5 584882.4 1004.898 uwv 

BT10013 891439.7 584871.7 1004.779 ROEA 

BT10014 891441.6 584871.6 1004.575 RQGD B 

BT10015 891440.4 584897.3 1004.753 ROGD1 B 

BT10016 891439.6 584902.1 1004.876 ROEA 

BT10017 891466.8 584904 1004.495 ROGD1 

BT10018 891478.2 584886.4 1004.375 ROGD 

BT10019 891511.5 584927 1004.657 ROGD1 

BT10020 891523.5 584904 1004.162 ROGD 

BT10021 891594.6 584915.3 1004.435 ROGD 

BT10022 891596.4 584928.4 1004.779 ROGD1 

BT10023 891699.9 584928.3 1004.839 ROGD1 E 

BT10024 891701 584915.5 1004.649 ROGD1 E 

BT10025 891704.3 584904.2 1004.268 TNG 

BT10026 891599.2 584904.8 1004.132 TNG 

BT10027 891496.9 584884.7 1004.116 TNG 

BT10028 891456.8 584912.6 1005.799 WHW B 

BT10029 891456.8 584912.3 1005.793 WHW 

BT10030 891456.1 584912.3 1005.8 WHW 

BT10031 891456.3 584908.4 1005.791 WHW 

BT10032 891451.5 584908.1 1005.814 WHW 

BT10033 891451.2 584911.9 1005.871 WHW 

BT10034 891450.5 584911.9 1005.86 WHW E 

BT10035 891448.4 584917.6 1005.204 EPP EOHV 

BT10036 891440.5 584942.1 1004.879 ROEA 

BT10037 891448.8 584941 1004.995 ETJ 

BT10038 891451.6 585111.9 1005.12 EPP EOHV 

BT10039 891443.5 585116.8 1005.128 ROEA 

BT10040 891446.7 585310.9 1005.513 ROEA 

BT10041 891453.1 585311.9 1005.544 EPP EOHV E 

BT10042 891455 585339.2 1005.494 MHT 

BT10043 891454 585330 1005.391 TNG 

BT10044 891463.8 585329.4 1004.48 TNG 

BT10045 891447.2 585379.8 1005.662 ROEA E 

BT10046 891717.1 586229.6 1008.257 ELP 
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BT10047 

BT10048 

BT10049 

BT10050 

891717.9 586231.9 1008.235 EJB 

891715 586218.3 1008.196 HTBW B 

891715 586224 1008.254 HTBW 

891715.2 586218.2 1008.207 HTBC 8 

BT10051 891714.8 586216.1 1007.826 HLIP B 

BT10052 

BT10053 

BT10054 

BT10055 

BT10056 

BT10057 

BT10058 

BT10059 

BT10060 

BT10061 

BT10062 

BT10063 

BT10064 

BT10065 

BT10066 

BT10067 

BT10068 

891706.5 586216.1 1007.777 HLIP BC 

891701.5 586216.1 1007.774 HLIP 

891696.6 586216.9 1007.735 HLIP EC 

891703.6 586218.1 1008.188 HTBC BC 

891700.8 586218.2 1008.142 HTBC 

891697.3 586218.8 1008.101 HTBC EC 

891704 586223.9 1008.238 HTBW BC 

891700.8 586224.2 1008.235 HTBW 

891698 586224.9 1008.233 HTBW EC 

891700.4 586216.1 1007.717 HEC B 

891675.3 586231 1008.302 HTBW 

891673.6 586225.4 1008.269 HTBW E 

891673.5 586225.3 1008.27 HEC-BRICK B 

891675.2 586230.9 1008.334 HEC-BRICI< 

891668.9 586232.7 1008.378 HEC-BRICI< 

891670.4 586238.9 1008.381 HEC-BRICI< 

891661.2 586241.6 1008.36 HEC-BRICI< 

BT10069 891635.3 586241.4 1008.228 HEC-BRICI< 

BT10070 

BT10071 

BT10072 

BT10073 

BT10074 

BT10075 

BT10076 

BT10077 

BT10078 

BT10079 

BT10080 

BT10081 

BT10082 

BT10083 

891635.4 586235.1 1008.185 HEC-BRICI< 

891628.3 586235.1 1008.196 HEC-BRICK 

891628.2 586229.2 1008.205 HEC-BRICK E 

891661.9 586228.5 1008.254 HTBC BC 

891659 586228.9 1008.239 HTBC 

891656.3 586229.1 1008.23 HTBC EC 

891661.2 586226.6 1007.902 HLIP BC 

891659.4 586226.9 1007.883 HLIP 

891656.6 586227.1 1008.003 HLIP EC 

891631.3 586216.1 1007.6 HEC 

891598.6 586227 1007.777 HLIP BC 

891596.2 586227 1007.75 HLIP 

891592.8 586226.6 1007.731 HLIP EC 

891598.5 586228.9 1008.094 HTBC BC 

BT10084 891596.2 586229 1008.174 HTBC 

BT10085 

BT10086 

BT10087 

BT10088 

BT10089 

BT10090 

BT10091 

BT10092 

891592.5 586228.6 1008.14 HTBC EC 

891628.1 586229.1 1008.182 HTBW B 

891628.2 586234.9 1008.254 HTBW 

891598.4 586235 1008.146 HTBW BC 

891595.3 586234.9 1008.173 HTBW 

891592.2 586234.6 1008.401 HTBW EC 

891529.2 586216.5 1007.556 HEC E 

891529.1 586216.9 1007.59 HLIP BC 

BT10093 891528.7 586218.7 1007.865 HTBC BC 

BT10094 891528 586224.6 1007.945 HTBW BC 

BT10095 891500 586228.3 1007.33 HTBC 

BT10096 891498.7 586227 1007.279 HLIP 

BT10097 891505.3 586234.1 1007.425 HTBW 

BT10098 891507.6 586238.4 1007.281 ETSP 

BT10099 891499.7 586242.6 1007.641 ETSB 

BT10100 891498.2 586246.4 1006.735 ELP 

BT10101 891500.5 586249 1007.323 EJB 

BT10102 891496.6 586253.5 1007.426 UWFH 

BT10103 891495.6 586258.1 1007.236 HTBW EC 

BT10104 891489.8 586258.5 1007.237 HTBC EC 

BT10105 891487.8 586258.5 1006.805 HLIP EC 

BT10106 891489.2 586265.4 1006.527 0-CL-4_-SCUPPER 

BT10107 891452.4 586254.6 1007.065 UWV 

BT10108 

BT10109 

BT10110 

BT10111 

BT10112 

BT10113 

BT10114 

BT10115 

891453.1 586288.1 1007.577 uwv 
891497.7 586267.8 1006.378 HEC B 

891513.8 586267.5 1006.181 HEC 

891518.6 586262.6 1006.2 HEC 

891497.3 586262.7 1006.514 HEC C 

891506.9 586287.3 1006.971 UWM 

891507.4 586289.7 1007.038 UWM 

891501.9 586324.5 1007.538 EJB 

BT10116 891498.3 586323.7 1007.158 ELP 

BT10117 

BT10118 

BT10119 

BT10120 

BT10121 

BT10122 

BT10123 

BT10124 

BT10125 

BT10126 

BT10127 

BT10128 

BT10129 

BT10130 

891490.8 586329.5 1007.392 HTBC 

891488.8 586329.5 1007.1 HLIP 

891496.5 586321.9 1007.578 HTBW BC 

891503.4 586363.7 1007.75 HTBW 

891479.1 586380.4 1007.513 MHT 

891507.6 586401.6 1007.773 HTBW EC 

891496.3 586410.3 1007.322 S-RIGHT-TURN 

891501.2 586489 1007.612 EJB 

891500.7 586491.6 1007.55 ELP 

891509.1 586508.9 1007.789 HTBW BC 

891507.8 586528.2 1007.705 HTBW 

891505.9 586543.6 1007.561 HTBW EC 

891506.4 586552.1 1007.255 UWFH 

891494.7 586564.4 1007.387 HTBC 

BT10131 891492.7 586564.7 1006.991 HLIP 

BT10132 

BT10133 

BT10134 

BT10135 

BT10136 

BT10137 

BT10138 

BT10139 

891457.1 586555.7 1007.751 uwv 
891457.5 586561.3 1007.743 uwv 
891494.3 586583.8 1006.8 0-CL-4_-SCUPPER 

891501 586577 1007.3 HTBW 

891501.9 586578.9 1007.352 HTBW 

891502 586588.3 1007.444 HTBW 

891501.2 586589.4 1007.253 HTBW 

891502.7 586586.3 1006.498 HEC B 

BT10140 891510.7 586585.9 1006.374 HEC 



BT10141 

BT10142 

BT10143 

BT10144 

BT10145 

BT10146 

BT10147 

BT10148 

BT10149 

BT10150 

BT10151 

BT10152 

BT10153 

BT10154 

BT10155 

BT10156 

BT10157 

BT10158 

BT10159 

BT10160 

BT10161 

BT10162 

BT10163 

BT10164 

BT10165 

BT10166 

BT10167 

BT10168 

BT10169 

BT10170 

BT10171 

BT10172 

BT10173 

BT10174 

BT10175 

BT10176 

BT10177 

BT10178 

BT10179 

BT10180 

BT10181 

BT10182 

BT10183 

BT10184 

BT10185 

BT10186 

BT10187 

891510.9 586580.7 1006.433 HEC 

891502.4 586581.1 1006.57 HEC C 

891495.3 586599.6 1007.452 HTBC 

891493.3 586599.6 1007.073 HLIP 

891505 586605.1 1007.661 HTBW BC 

891503.7 586650.1 1007.455 ELP 

891503.7 586654.6 1007.574 EJB 

891474.4 586646.9 1007.614 MHS 

891511.9 586669.5 1007.778 HTBW 

891504 586763.7 1007.651 HTBW EC 

891498 586763.9 1007.645 HTBC 

891496 586763.8 1007.181 HLIP 

891518.4 586739.5 1006.847 ETJ 

891519.9 586729.9 1008.291 HEC B 

891520 586720.3 1008.34 HEC 

891517.2 586720.3 1008.235 HEC RECT 

891518.3 586725 1007.303 ETRN-PDT1311 

891505 586765.7 1007.594 HTBW 

891505.3 586783.2 1007.81 HTBW 

891504.3 586785.2 1007.698 HTBW 

891506.1 586795.8 1007.448 ELP 

891509.1 586797.3 1007.588 EJB 

891505.3 586805 1007.938 HTBW BC 

891498.7 586805.3 1007.768 HTBC 

891496.7 586805.6 1007.35 H Ll P 

891514.6 586870.7 1008.146 HTBW 

891503.4 586912.3 1007.616 5-MERGE-LEFT 

891502.8 586957.9 1007.818 UWFH 

891462.2 586956.9 1008.102 uwv 
891464.1 586960 1008.034 uwv 
891464.2 586969.7 1008.077 uwv 
891489.6 586983.7 1007.825 MHT 

891509.2 586973.3 1008.065 EJB 

891508.7 586971.3 1007.712 ELP 

891520 586967.8 1008.039 UWM 

891519.4 586962.5 1007.911 UWM 

891516.5 586960.2 1008.224 HTBW 

891501.4 586973.3 1007.952 HTBC 

891499.4 586973.5 1007.516 HLIP 

891508.1 587011.3 1008.186 HTBW EC 

891509.1 587013.5 1008.194 HTBW 

891509.3 587031 1008.206 HTBW 

891508.4 587033.3 1008.197 HTBW BC 

891502.5 587038.1 1008.169 HTBC 

891500.5 587038 1007.785 HLIP 

891522 587038.6 1008.582 HEC B 

891521.8 587034.6 1008.536 HEC 

BT10188 

BT10189 

BT10190 

BT10191 

BT10192 

BT10193 

BT10194 

BT10195 

BT10196 

BT10197 

BT10198 

BT10199 

BT10200 

BT10201 

BT10202 

BT10203 

BT10204 

BT10205 

BT10206 

BT10207 

BT10208 

BT10209 

BT10210 

BT10211 

BT10212 

BT10213 

BT10214 

BT10215 

BT10216 

BT10217 

BT10218 

BT10219 

BT10220 

BT10221 

BT10222 

BT10223 

BT10224 

BT10225 

BT10226 

BT10227 

BT10228 

BT10229 

BT10230 

BT10231 

BT10232 

BT10233 

BT10234 

891528 587034.4 1008.51.2 HEC RECT 

891523.4 587036.4 1008.278 ETRN-PD1308 

891517.8 587080.3 1008.366 HTBW 

891512.2 587129.1 1008.115 ELP 

891512.5 587133.1 1008.306 EJB 

891519.6 587133.4 1008.422 HTBW 

891504.3 587144.7 1008.303 HTBC 

891502.2 587144.9 1007.922 HLIP 

891482.5 587145.8 1008.287 MHS 

891519.8 587186.9 1008.469 HTBW 

891507.7 587207.9 1007.887 UWFH 

891468.2 587202.8 1008.539 uwv 
891468.3 587208.3 1008..58 uwv 

891512 587246.9 1008.573 HTBW EC 

891513 587248.9 1008.575 HTBW 

891505.9 587246.9 1008.484 HTBC 

891503.9 587246.7 1008.051 HLIP 

891517.1 587273.7 1008.464 EJB 

891513.9 587273 1007.99 ELP 

891526.7 587272.8 1007.733 ETJ 

891525.9 587279.3 1008.746 HEC B 

891528.5 587279.2 1008.763 HEC 

891529 587288.8 1008.826 HEC RECT 

891527.1 587283.9 1008.132 ETRN-PDT1310 

891513.2 587264.5 1008.534 HTBW 

891512.3 587268 1008.564 HTBW 

891512.6 587278.1 1008.606 HTBW BC 

891506.4 587278.7 1008.508 HTBC 

891504.5 587278.7 1008.095 HLIP 

891515.9 587297.5 1008.635 HTBW 

891522.8 587337.2 1008.743 HTBW 

891507.7 587358.4 1008.698 HTBC 

891505.7 587358.5 1008.252 HLIP 

891523.4 587378.1 1008.92 HTBW 

891515.8 587437.6 1009.003 HTBW EC E 

891509 587437.8 1008.912 HTBC E 

891507.1 587438 1008.418 HLIP E 

891473 587488.7 1009.663 uwv 
891471.2 587493.5 1009.69 uwv 
891461.1 587502.2 1009.826 CBCF 

891540.1 588797 1010.132 OWELL B 

891540.1 588797 1010.117 OWELL B 

891540.1 588806 1009.946 OWELL 

891534.9 588805.9 1010.275 OWELL RECT 

891511.4 588787.9 1010.327 ROEA B 

891510.5 588837.2 1010.25 IVIHS 

891543.8 588773.1 1009.632 OBOLLARD 
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BT10235 

BT10236 

BT10237 

BT10238 

BT10239 

BT10240 

BT10241 

BT10242 

BT10243 

BT10244 

BT10245 

BT10246 

BT10247 

BT10248 

BT10249 

BT10250 

BT10251 

BT10252 

BT10253 

BT10254 

BT10255 

BT10256 

891546.5 588772.5 1010.006 MHW 

891548.6 588772.1 1009.45 UWBO 

891559 588788.8 1009.639 ROGD B 

891561.6 588814.2 1009.548 ROGD1 B 

891615.8 588813.3 1009.018 ROGD1 

891618.8 588790.8 1009.064 ROGD 

891733.1 588789.4 1009.588 ROGD E 

891734.8 588812.6 1009.345 ROGD1 E 

891736.6 588823 1009.195 TNG 

891621.4 588824.3 1008.867 TNG 

891563.9 588827.9 1008.786 TNG 

891542.8 588828.4 1010.264 TNG 

891510.4 588829.5 1010.2 ROEA 

891508.3 588842.7 1010.377 ROEA 

891483 588824 1010.225 CBCHH-37174 

891522.6 588955.7 1009.13 MHT 

891508.1 588956.2 1009.708 ROEA 

891508.2 589011.6 1009.264 ROEA 

891520.5 589011.2 1008.624 TNG 

891543.4 589010.8 1008.371 TNG 

891567.3 589010 1008.101 TNG 

891612.3 589011 1008.28 TNG 

BT10257 891727.3 589010.6 1008.619 TNG 

BT10258 

BT10259 

BT10260 

BT10261 

BT10262 

BT10263 

BT10264 

BT10265 

891730.8 589211.7 1008.325 TNG 

891621.9 589213.9 1007.941 TNG 

8915 75.5 589215.5 1007.81 TNG 

891554.3 589215.7 1007.843 TNG 

891540.3 589216.8 1008.451 TNG 

891512.3 589218.1 1008.277 ROEA 

891516.3 589176.6 1008.517 MHS 

891488.4 589135.8 1009.014 CBCF 

BT10266 891532.6 589142.8 1008.504 UWV 

BT10267 891534.4 589153.5 1008.722 UWV 

BT10268 891553.5 589153.7 1007.432 UW-2"-PIPE 

BT10269 891514.6 589394.8 1008.145 ROEA 

BT10270 891539.3 589402.2 1008.221 TNG 

BT10271 891551 589402.3 1007.774 TNG 

BT10272 891558.4 589402.5 1007.649 TNG 

BT10273 

BT10274 

BT10275 

BT10276 

BT10277 

BT10278 

BT10279 

BT10280 

BT10281 

891569.6 589403.6 1007.463 TNG 

891625 589402.8 1007.699 TNG 

891748.2 589403.3 1007.975 TNG 

891749.2 589595.4 1007.9 TNG 

891651.4 589595.3 1007.579 TNG 

891589.2 589595.5 1007.392 TNG 

891569.4 589597.6 1007.37 TNG 

891561.6 589599.5 1008.002 TNG 

891518.2 589598.8 1008.222 ROEA 

BT10282 

BT10283 

BT10284 

BT10285 

BT10286 

BT10287 

BT10288 

BT10289 

BT10290 

BT10291 

BT10292 

BT10293 

BT10294 

BT10295 

BT10296 

BT10297 

BT10298 

BT10299 

BT10300 

BT10301 

BT10302 

BT10303 

891552.5 589601.3 1008.315 OBOLLARD 

891546.3 589580.8 1008.279 OBOLLARD 

891546.7 589564.4 1008.109 OBOLLARD 

891554.9 589552.2 1008.092 OBOLLARD 

891558.3 589557.2 1007.942 E-METER 

891558.1 589561.8 1008.099 ELP 

891558.5 589563.7 1008.635 HEC B 

891560.5 589563.8 1008.58 HEC 

891560.7 589565.6 1008.555 H EC RECT 

891557.5 589566.1 1008.58 HEC B 

891557.8 589570.9 1008.606 HEC 

89155·2.7 589571.2 1008.717 HEC RECT 

891555 589568.5 1008.706 0-VAULT 

891558.8 589573.6 1008.152 U-UNKNOWN 

891560.9 589581.5 1008.599 HEC B 

891561 589583.4 1008.564 HEC 

891559 589583.6 1008.568 HEC RECT 

891556.7 589590.3 1008.588 HEC B 

891560.5 589590.3 1008.593 HEC 

891560.6 589597 1008.614 HEC RECT 

891558.5 589593.5 1007.76 U-AC-UNIT 

891520.6 589787.7 1008.167 ROEA 

BT10304 891552.2 589787.9 1008.295 TNG 

BT10305 

BT10306 

BT10307 

BT10308 

BT10309 

BT10310 

BT10311 

BT10312 

891563.8 589787.6 1007.24 TNG 

891580.5 589787.4 1007.225 TNG 

891635 589787.2 1007.393 TNG 

891755.3 589788.6 1007.656 TNG 

891755.2 590005.1 1007.586 TNG 

891638.9 590004.8 1007.28 TNG 

891590.6 590004.9 1007.193 TNG 

891564.6 590005.8 1007.092 TNG 

BT10313 891552.7 590006.4 1008.609 TNG 

BT10314 891524.4 590006.8 1008.276 ROEA 

BT10315 891538.5 589937.8 1008.279 MHT 

BT10316 891526.2 590097.1 1008.493 ROEA 

BT10317 891532 590123.3 1008.528 ROEA BC 

BT10318 891539.2 590135.8 1008.381 ROEA 

BT10319 891554.3 590146 1008.171 ROEA EC E 

BT10320 

BT10321 

BT10322 

BT10323 

BT10324 

BT10325 

BT10326 

BT10327 

BT10328 

891574.6 590161.3 1008.267 uwv 
891566.7 590156.3 1008.147 uwv 
891550.4 590149.2 1008.143 uwv 
891530.6 590152.6 1008.583 MHS 

891533 590175.4 1008.471 MHS 

891559.8 590139.7 1008.533 STOP 

891553.4 590203.1 1007.877 HLIP B 

891555.3 590203.4 1008.335 HTBC B 

891555.4 590203.1 1008.356 HTBW B 



BT10329 

BT10330 

BT10331 

BT10332 

BT10333 

BT10334 

BT10335 

BT10336 

BT10337 

BT10338 

BT10339 

BT10340 

BT10341 

BT10342 

BT10343 

BT10344 

BT10345 

BT10346 

891561.4 590203.5 1008.213 HTBW 

891563.3 590216.6 1008.363 ELP 

891568.7 590220.5 1008.525 uwv 
891571.3 590217.3 1008.409 UWFH 

891571.3 590215.9 1008.538 CRBR-34399-SPRINGER 

891571.4 590216.1 1008.508 CRBR-34399-TAG 

891561.9 590230.8 1008.498 HTBW 

891555.2 590237.6 1007.769 0-CL-8_-SCUPER 

891564.4 590232.8 1007.621 HEC B 

891583.6 590232.4 1005.981 HEC 

891583.7 590240.6 1006.106 HEC RECT 

891561.9 590235.5 1008.65 HTBW BC 

891564.5 590284.1 1008.539 HTBW 

891556.8 590288.8 1008.43 HTBC 

891554.9 590289.5 1008.062 HLIP 

891564.1 590357.2 1008.722 HTBW 

891565.2 590362.4 1008.696 ELP 

891566 590367.6 1008.594 EJB 

BT10347 891558.2 590373.1 1008.674 HTBC 

BT10348 891556.2 590374.3 1008.28 HLIP 

BT10349 891567.5 590417.7 1008.839 HTBW 

BT10350 891536.9 590502.5 1009.342 MHS 

BT10351 891566.7 590525.7 1009.218 HTBW EC 

BT10352 

BT10353 

BT10354 

BT10355 

BT10356 

BT10357 

BT10358 

BT10359 

BT10360 

BT10361 

BT10362 

BT10363 

891568.2 590533.2 1009.142 EJB 

891567.9 590530.2 1009.268 ELP 

891572.9 590525.7 1009.377 uwv 
891573.8 590516 1009.285 UWFH 

891566.8 590534.4 1009.211 HTBW 

891568.7 590535.4 1009.2 HTBW 

891569.1 590552.9 1009.288 HTBW 

891567.2 590554.8 1009.217 HTBW 

891567.2 590559.6 1009.2 HTBW BC 

891560.3 590543.9 1008.591 0-CL-20_-CUPPER 

891537.3 590552.4 1009.439 MHS 

891569.6 590552.6 1008.308 HEC B 

BT10364 891569.4 590535.3 1008.24 HEC 

BT10365 

BT10366 

BT10367 

BT10368 

BT10369 

BT10370 

BT10371 

BT10372 

BT10373 

BT10374 

891588.8 590535.1 1007.377 HEC 

891589.2 590552.6 1007.536 HEC C 

891561.5 590569.7 1009.164 HTBC 

891559.4 590569.6 1008.778 HLIP 

891572 590623.7 1009.464 HTBW 

891588.5 590656.1 1009.712 ECTP 

891606.3 590654 1009.259 WBLK B 

891591.9 590700.5 1009.502 UWBFV-8" B 

891585.1 590700.5 1009.668 UWBFV-8" E 

891575.7 590701 1009.678 uwv 
BT10375 891574.3 590693.2 1009.714 UWV 

BT10376 

BT10377 

BT10378 

BT10379 

BT10380 

BT10381 

BT10382 

BT10383 

BT10384 

BT10385 

BT10386 

BT10387 

BT10388 

BT10389 

BT10390 

BT10391 

BT10392 

BT10393 

891571.3 590696.2 1009.328 EJB 

891571.1 590693.4 1009.243 ELP 

891570 590697.2 1009.384 HTBW 

891577.8 590712.8 1009.521 UWM 

891577.8 590715.3 1009.451 UWM 

891585 590712.8 1009.673 UWBFV-2" 

891585.3 590714.9 1009.686 UWBFV-1" 

891559.3 590723 1009.061 uwv 
891572.2 590727.6 1009.354 HTBW 

891606.7 590725.9 1009.746 WBLK 

891604.8 590725.9 1009.737 WBLK 

891574.8 590776.6 1009.627 HTBW 

891565 590780 1009.359 HTBC 

891562.9 590780.4 1008.881 HLIP 

891604.9 590806.1 1009.437 WBLK 

891606.8 590806.1 1009.173 WBLK 

891573.8 590860.1 1009.353 ELP 

891579.5 590870.5 1009.556 UWFH 

BT10394 891578.6 590879 1009.577 UWV 

BT10395 

BT10396 

BT10397 

891587.2 590856.2 1009.561 ETJ 

891588.8 590861.1 1009.661 ECTP 

891585.4 590868.6 1010.084 HEC B 

BT10398 891585.4 590864.5 1010.01 HEC 

BT10399 

BT10400 

BT10401 

BT10402 

BT10403 

BT10404 

BT10405 

BT10406 

BT10407 

BT10408 

BT10409 

BT10410 

891591.7 590864.5 1010.164 HEC RECT 

891587.4 590866.3 1009.767 ETRN-PD1606 

891587.4 590873.3 1010.108 ETRN-PD1605 

891585.7 590871.5 1009.931 HEC B 

891585.7 590875.6 1010.058 HEC 

891591.9 590875.5 1010.108 HEC RECT 

891572.3 590861.2 1009.451 HTBW EC 

891573.2 590875.2 1009.608 HTBW 

891566.4 590868.5 1009.308 HTBC BC 

891564.4 590868.4 1008.935 HLIP BC 

891573.7 590887.7 1009.202 HTBC 

891589.4 590894.8 1010.003 HTBC EC 

BT10411 891585.9 590888.5 1010.059 HTBW 

BT10412 

BT10413 

BT10414 

BT10415 

BT10416 

BT10417 

BT10418 

BT10419 

BT10420 

BT10421 

891607.7 590888.9 1010.449 HTBW 

891625.6 590888.9 1009.977 HTBW BC 

891621.1 590893.1 1009.982 HTBW 

891614.2 590894.7 1009.883 HTBW EC E 

891614 590894.8 1010.332 HTBC E 

891622.9 590882.6 1010.191 ELP 

891589.3 590896.8 1009.64 HEC B 

891567.8 590896.9 1008.965 HEC 

891568.4 590934.1 1008.997 HEC 

891592.4 590934 1009.655 HEC E 

BT10422 891592.5 590936 1010.067 HTBC B BC 
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BT10423 

BT10424 

BT10425 

BT10426 

BT10427 

BT10428 

BT10429 

BT10430 

BT10431 

BT10432 

BT10433 

BT10434 

BT10435 

BT10436 

BT10437 

BT10438 

BT10439 

BT10440 

BT10441 

891592.4 590936.1 1010.065 HTBW B 

891592.7 590941.9 1010.164 HTBW 

891588.2 590942.7 1010.05 HTBW 

891574.2 590956.7 1009.535 HTBW BC 

891575.1 590943.3 1009.317 HTBC 

891568 590958 1009.412 HTBC EC 

891566 590958.1 1008.994 HLIP 

891543.6 590952.7 1009.551 MHS 

891573.9 590959.3 1009.526 HTBW 

891578.9 590966.9 1009.601 HTBW 

891579.2 590973.4 1009.558 HTBW 

891625.6 590952.6 1009.771 WBLK1 B 

891592.6 590946.7 1009.895 S B 

891592.3 590943.9 1010.22 s 
891605.5 590943.5 1009.624 S RECT 

891607.5 590952.7 1008.326 WBLK1 

891598.7 590978.9 1009.564 UWBFV-8" B 

891592.2 590979 1009.611 UWBFV-8" E 

891593 590990.1 1009.466 UWBFV-2" 

BT10442 891584.8 590990.3 1009.64 UWM 

BT10443 

BT10444 

BT10445 

BT10446 

BT10447 

BT10448 

BT10449 

BT10450 

BT10451 

BT10452 

BT10453 

BT10454 

891575.1 591030.5 1009.368 HTBW 

891576.5 591030.3 1009.307 ELP 

891569.4 591036.4 1009.156 HTBC 

891567.3 591037.7 1008.781 HLIP 

891607.7 591024.6 1007.054 WBLK1 

891605.7 591024.7 1007.084 WBLK1 

891578.2 591071.6 1009.35 HTBW 

891571.3 591075.6 1009.137 5-MERGE-LEFT 

891576.5 591106.5 1009.342 HTBW EC 

891576.5 591115.2 1009.272 HTBW 

891578.6 591117.2 1009.324 HTBW 

891578.7 591130.2 1009.31 HTBW 

BT10455 891576.7 591132 1009.284 HTBW 

BT10456 891570 591124 1008.615 0-CL-15_-SCUPPER 

BT10457 

8T10458 

8T10459 

8Tl0460 

8T10461 

8T10462 

BT10463 

BT10464 

BT10465 

891579 591117.1 1008.565 HEC B 

891579.2 591130 1008.435 HEC 

891598.8 591128.8 1007.637 HEC RECT 

891606.2 591104.7 1006.701 WBLK1 

891608 591104.8 1006.813 WBLK1 

891608.4 591140.1 1007.031 WBLK1 E 

891596.3 591141.1 1009.309 HEC 8 

891596.4 591145 1009.333 H EC 

891590.2 591145 1009.373 HEC RECT 

8T10466 891592.1 591142.8 1009.029 ETRN-PD1603 

BT10467 891593.3 591149.3 1009.467 ETRN-PD1604 

BT10468 891590.5 591147.9 1009.497 HEC 8 

8T10469 891596.6 591147.9 1009.488 HEC 

BT10470 

BT10471 

BT10472 

BT10473 

BT10474 

BT10475 

BT10476 

BT10477 

BT10478 

BT10479 

BT10480 

BT10481 

BT10482 

BT10483 

BT10484 

BT10485 

BT10486 

BT10487 

BT10488 

891596.6 

891591.8 

591152 1009.409 HEC RECT 

591133 1009.289 ETJ 

891578.1 591133.6 1009.244 5-BUS-STOP 

891555.5 591140.6 1009.288 MHU-CATV 

891571.3 591160.7 1009.382 HTBC BC 

891569.4 591160.9 1008.945 HLIP 

891577.2 591160.9 1009.353 HTBW BC 

891582.6 591165.3 1009.387 uwv 
891581.1 591169.2 1009.216 ELP 

891585.4 591177.2 1009.189 UWFH 

891584.1 591183.9 1009.726 uwv 
891581.5 591184.8 1009.64 HTBC 

891585.9 591181 1009.63 HTBW 

891589.1 591163 1009.498 EV B 

891591.5 591162.9 1009.355 EV 

891592 591159.2 1009.459 EV RECT 

891606.4 591189.3 1010.132 HTBW EC 

891611.5 591189.4 1010.055 HTBW 

891606.8 591195.3 1010 HTBC EC E 

BT10489 891606.7 591195.4 1009.999 HEC B 

BT10490 

BT10491 

BT10492 

BT10493 

BT10494 

BT10495 

BT10496 

BT10497 

BT10498 

BT10499 

BT10500 

BT10501 

891607.5 591235.6 1010.1 HEC 

891612.6 591242.1 1010.177 HTBW 

891607.7 591242.1 1010.172 HTBW BC 

891607.5 591236.2 1010.087 HTBC B BC 

891588.8 591240.1 1009.897 HTBC 

891584.6 591215.3 1009.383 uwv 
891550.6 591203.5 1009.564 UGV 

891556.2 591252.2 1009.528 MHS 

891597.2 591243.3 1009.597 HTBW 

891590.1 591248.8 1009.431 HTBW EC 

891583.8 591248.7 1009.729 HTBC EC 

891570.8 591250.6 1008.968 HLIP 

BT10502 891584.9 591314.5 1009.826 HTBC 

BT10503 891590.8 591314.3 1010.067 HTB.W 

BT10504 891569.8 591332.8 1009.334 UWV 

BT10505 

BT10506 

8T10507 

BT10508 

8T10509 

BT10510 

8T10511 

8T10512 

891570.7 591352.8 1009.4 MHW 

891580.6 591366 1009.727 MHU-IRRIGATION 

891588.8 591355.2 1009.9 ELP 

891582.5 591376.2 1009.11 ETSP 

891574.9 591384.4 1009.835 HTBC BC 

891573.1 591384.5 1009.413 HLIP BC 

891581 591389.2 1009.937 HTBW 

891587.2 591391.6 1010.094 HTBW BC 

BT10513 891589.4 591393.2 1009.983 ETSB 

8T10514 891600.6 591372.7 1010.495 UGV 

BT10515 891591.6 591398 1010.051 HTBW 

BT10516 891591.7 591398 1009.974 HTBW 



BT10517 

BT10518 

BT10519 

BT10520 

BT10521 

BT10522 

BT10523 

BT10524 

BT10525 

BT10526 

BT10527 

BT9001 

BT9002 

BT9003 

BT9004 

BT9005 

BT9006 

BT9007 

BT9008 

BT9009 

BT9010 

BT9011 

BT9012 

BT9013 

BT9014 

BT9015 

BT9016 

BT9017 

BT9018 

BT9019 

BT9020 

BT9021 

BT9022 

BT9023 

BT9024 

BT9025 

BT9026 

BT9027 

BT9028 

BT9029 

BT9030 

BT9031 

BT9032 

BT9033 

BT9034 

BT9035 

BT9036 

891609.1 591406.5 1010.074 HTBW EC 

891615.8 591412.2 1010.125 HTBW 

891616.4 591418.9 1010.009 HTBW E 

891587.2 591410.9 1009.808 HTBC 

891571.7 591410.6 1009.564 MHU-IRRIGATION 

891560.6 591429.6 1009.936 MHU-IRRIGATION 

891598.9 591407.6 1009.852 ETSP 

891605.1 591410.1 1010.098 EJB 

891609 591410.9 1013.792 ELP DNC 

891610.8 591419.1 1009.925 HTBC EC E 

891611.1 591421 1009.621 HLIP EC E 

891399.6 573176.1 993.896 CBCHH 

891394.9 573339.2 

891428.9 573343.4 

891425.7 573449.6 

891423.6 573528.3 

891389.4 573528.8 

891422.3 573587.6 

891421.2 573589.5 

891423.1 573589.8 

891422.4 573587.8 

891387.8 573588.6 

891421.6 573657.1 

891420.4 573657.7 

891422.3 573657.6 

891426 573663.7 

891426.1 573707.2 

891421.5 573724.6 

891419.7 573724.5 

891422.5 573709 

891427.8 573605.2 

891428 573602.2 

891425.2 573589.2 

891440.9 573617.6 

891455.7 573618.3 

891475.7 573619.7 

891475.2 573619.4 

891459.5 573635 

891459.1 573653.7 

891459.6 573635.6 

891459.4 573653.2 

891476.9 573658.6 

891476.6 573659.2 

891473.7 573646.9 

891490.9 573642.5 

891503.7 573647.6 

891512.5 573633.5 

992.514 ROCL 

992 TOP-BRIDGE B 

990.691 TOP-BRIDGE 

989.741 TOP-BRIDGE 

990.415 ROCL 

988.528 TOP-BRIDGE E 

988.451 HLIP B 

988.858 HTBC 8 

988.349 WBR B 

989.023 ROCL 

986.959 WBR 

987.112 HLIP 

987.212 HTBC 

987.255 HTBC 

986.338 HTBC 

985.873 HTBC 

985.701 HLIP 

985.941 WBR E 

988.397 EJB 

988.641 ELP 

988.121 FW B 

984.97 FW 

984.728 FW 

977.522 WHW B 

976.121 FSTL-TUBULAR B 

984.962 FSTL-TUBULAR 

985.326 FSTL-TUBULAR 

985.284 WHW 

985.32 WHW 

976.364 WHW E 

976.201 FSTL-TUBULAR E 

972.37 HEC B 

973.07 HEC BC 

973.051 HEC 

972.943 HEC 

BT9037 

BT9038 

BT9039 

BT9040 

BT9041 

BT9042 

BT9043 

BT9044 

BT9045 

BT9046 

BT9047 

BT9048 

BT9049 

BT9050 

BT9051 

BT9052 

BT9053 

BT9054 

BT9055 

BT9056 

BT9057 

BT9058 

BT9059 

BT9060 

BT9061 

BT9062 

BT9063 

BT9064 

BT9065 

BT9066 

BT9067 

BT9068 

BT9069 

BT9070 

BT9071 

BT9072 

BT9073 

BT9074 

BT9075 

BT9076 

BT9077 

BT9078 

BT9079 

BT9080 

BT9081 

BT9082 

BT9083 

891499.1 573624.2 

891490.4 573630.4 

891470.9 573635.3 

891481.5 573618.7 

891498.8 573619.3 

891600 573610.5 

891606.1 573637.1 

891543.1 573641.9 

891543.3 573642 

891540.5 5 73658 

891491.5 573660.6 

891505.7 5 73713.5 

891455.5 573619 

891457.2 573658.5 

891452.1 5 73723.5 

891423.1 573615.2 

891440.6 573618.6 

891439.9 573657.1 

891428.4 5 73657.8 

891426.5 573723.1 

891438.4 573723.2 

891382.6 573794.1 

891407.4 5 73814.6 

891424 573797.8 

891424.6 573795.5 

891417.6 573796.6 

891419.6 573796.7 

891423.6 573799.7 

891437.7 573798.1 

891451 573799.3 

891515.4 573799.3 

891520.7 573800.2 

891506.6 573903.4 

891502.6 573903.2 

891449 573899.1 

891435.3 573899.2 

891419.3 573899.9 

891416.6 573899.9 

891414.6 573900.1 

891419 573990.1 

891419.4 573986.6 

891377 573990.7 

891418.5 573993.8 

891430.8 573994.3 

891445.3 573995.2 

891490.5 574000.9 

891492.4 57 4001.2 

972.969 HEC 

973.052 HEC EC 

972.207 HEC E 

972.471 FW 

972.91 FW 

973.348 FW E 

972.728 FCL B 

973.291 CRBR-CAP-ILLEG 

973.295 FCL 

972.972 FCL 

972.984 TOE B 

973.597 TOE 

984.733 TOP B 

984.923 TOP 

983.309 TOP 

987.827 TOP1 B 

984.84 TOE1 B 

985.091 TOE1 

986.992 TOP1 

985.527 TOP1 

983.632 TOE1 

984.771 ROCL 

983.761 MHT 

984.423 EJB 

984.609 ELP 

984.042 HLIP 

984.39 HTBC 

984.002 TOP1 

981.276 TOEl 

981 TOP 

972.813 TOE 

972.77 FCL 

972.226 FCL 

972.498 TOE 

978.137 TOP 

978.456 TOE1 

981.596 TOP1 

981.871 HTBC 

981.483 HLIP 

979.482 EJB 

979.439 ELP 

979.578 ROCL 

978.842 TOP1 

977.062 TOE1 

976.796 TOP 

972.358 TOE 

972.066 FCL 
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BT9084 

BT9085 

BT9086 

BT9087 

BT9088 

BT9089 

BT9090 

BT9091 

BT9092 

BT9093 

BT9094 

BT9095 

BT9096 

BT9097 

BT9098 

819099 

BT9100 

BT9101 

BT9102 

BT9103 

BT9104 

BT9105 

BT9106 

BT9107 

BT9108 

BT9109 

BT9110 

BT9111 

BT9112 

BT9113 

BT9114 

BT9115 

BT9116 

BT9117 

BT9118 

BT9119 

BT9120 

BT9121 

BT9122 

BT9123 

BT9124 

BT9125 

BT9126 

BT9127 

BT9128 

BT9129 

BT9130 

891482.2 574068 972.346 CRBR 

891481.7 574069.9 

891444.1 574068 

891428.8 574068.4 

891414.7 574068.9 

891416.2 574092.1 

891418.1 574092.2 

891418.1 574096 

891417 574094.2 

891417 574100.9 

891413.1 574183.6 

891413.6 574180.9 

891406.5 574185.2 

891408.4 574185.6 

891371.7 574186.4 

891413.8 574188 

891425.2 574187.5 

891425.5 574187.4 

891464.9 574187.6 

891477.5 574188.4 

891476.2 574203.3 

891476.9 574203.6 

972.333 TOE 

975.578 TOP 

975.766 TOE1 

976.914 TOP1 

976.428 HEC B 

976.441 HEC 

976.372 HEC RECT 

976.359 UWBO 

976.237 uwv 
974.427 EJB 

974.409 ELP 

973.854 HLIP 

974.236 HTBC 

974.551 ROCL 

973.944 TOP1 E 

973.484 TOE1 E 

973.534 TOP E 

971.863 TOE E 

971.865 FCL 

971.005 CRBR-33315 

971.025 FCL 

891438.3 574202.2 971.486 CRBR-33315 

891421.3 574201.7 

891421.3 574201.5 

891488.2 574203.9 

891488.1 574292.3 

891486.9 574349.5 

891428.1 574353 

891434.1 574311.4 

891424.5 574311 

973.255 FCL 

973.256 TOP B 

971.643 TOP 

971.607 TOP 

971.584 TOP 

972.122 TOP 

969.7 HTBC1 B 

972.186 HTBC1 

891434.7 574292.5 969.688 HTBC2 B 

891432.8 574292.4 

891425.1 574292.1 

891474 574328.4 

891434.4 574339 

891421.4 574265.6 

891434.5 574209.2 

891475.4 574211 

891604.4 574231.3 

891608.9 574104.5 

891610.4 5 73990 

891612.4 5 73796 

970.493 HTBC2 

972.1 HTBC2 

968.943 TOE B 

969.627 TOE 

972.743 TOP C 

969.875 TOE 

969.392 TOE C 

972.274 TNG 

972.213 TNG 

972.648 TNG 

972.745 TNG 

891682.5 573767.6 973.039 TNG 

891664 574005.3 

891656.3 574106.9 

972.451 TNG 

972.173 TNG 

891652.4 574218.2 972.361 TNG 

BT9131 

BT9132 

BT9133 

BT9134 

BT9135 

BT9136 

BT9137 

BT9138 

BT9139 

BT9140 

BT9141 

BT9142 

BT9143 

BT9144 

BT9145 

BT9146 

BT9147 

BT9148 

BT9149 

BT9150 

BT9151 

BT9152 

BT9153 

BT9154 

BT9155 

BT9156 

BT9157 

BT9158 

BT9159 

BT9160 

BT9161 

BT9162 

BT9163 

BT9164 

BT9165 

BT9166 

BT9167 

BT9168 

BT9169 

BT9170 

BT9171 

BT9172 

BT9173 

BT9174 

BT9175 

BT9176 

BT9177 

891656.4 574385 972.612 TNG 

891412 574310.5 

891412.5 574291.5 

891403.5 574286.6 

891405.5 574286.6 

891405.6 574287 

891411.5 574287.2 

891412.5 574289.7 

891411.8 574312.1 

891410.8 574314.7 

891404.9 574314.5 

891409.4 574319.9 

891409.8 574317.8 

891404.4 574300.7 

891419.5 574340 

891431.1 574371.2 

891430.6 574370.6 

891428.9 574436.4 

891428.7 574436.3 

891398.7 574457.2 

891400.6 574457.4 

891410.2 574482.8 

973.299 HTBC1 E 

973.325 HTBC2 E 

972.847 HLIP 

973.174 HTBC 

973.186 HEC B 

973.368 HEC 

973.338 HEC 

973.355 HEC 

973.373 HEC 

973.266 HEC E 

973.4 EJB 

973.304 ELP 

972.617 0-CL-20_-SCUPPER 

972.733 FCL 

972.285 FCL 

972.348 CRBR-33315 

973.931 FCL E 

973.882 CRBR-33315 

973.22 HLIP 

973.63 HTBC BC 

974.091 HTBC 

891435.3 574493.5 974.399 HTBC EC E 

891396.9 574507.1 

891395.6 574558 

891380.5 574484.7 

891362.2 574490.5 

891362.1 574494.9 

891360.3 574557.1 

891378.7 575222.9 

891378.9 575222.9 

973.6 HLIP 

973.747 HLIP E 

973.644 uwv 
973.911 ROCL 

973.271 CBCHH 

974.158 ROCL 

973.815 HTBC B 

973.827 HEC B 

891383.7 575223 973.883 HEC 

891384.7 575225.2 

891384.3 575238 

891383.3 575240 

891378.3 575239.8 

891377.9 575231.3 

891378.3 575239.9 

891383.3 575240.1 

891386.5 575251.1 

891384.5 575252.4 

891453.3 575220.5 

891531 575221.2 

973.92 HEC 

973.899 HEC 

973.869 HEC 

973.706 HEC E 

972.863 0-CL-8 -SCUPPER 

973.713 HTBW B 

973.898 HTBW 

973.814 EJB 

973.833 ELP 

972.696 TNG 

973.533 TNG 

891584.8 575222 974.556 TNG 

891590.1 575258.5 

891522.6 575258.4 

974.352 FCL B 

974.07 FCL 

891473.2 575258.3 973.749 FCL 



BT9178 

BT9179 

BT9180 

BT9181 

BT9182 

BT9183 

BT9184 

BT9185 

BT9186 

BT9187 

BT9188 

BT9189 

BT9190 

BT9191 

BT9192 

BT9193 

BT9194 

BT9195 

BT9196 

BT9197 

BT9198 

BT9199 

BT9200 

BT9201 

BT9202 

BT9203 

BT9204 

BT9205 

BT9206 

BT9207 

BT9208 

BT9209 

BT9210 

BT9211 

BT9212 

BT9213 

BT9214 

BT9215 

BT9216 

BT9217 

BT9218 

BT9219 

BT9220 

BT9221 

BT9222 

BT9223 

BT9224 

891457.2 575267.7 973.851 uwv 
891454.9 575290.1 974.14 uwv 
891450.7 575290.3 

891442.1 575308.3 

891445.6 575312.1 

891443.2 575314.3 

891442.6 575311.5 

891382.7 575256.1 

891388.5 575264.9 

891388.1 575284.5 

891377.6 575259.5 

891377.5 575264.5 

891377 575284.4 

891376.8 575289.6 

891374.8 575289.6 

891378.2 575307.9 

891381.9 575307.9 

891382 575310.7 

891380.1 575309.6 

891394 575316.7 

891409.8 575314.1 

891417.4 575302.7 

891419.4 575316.3 

891446.3 575312.2 

891463.5 575301 

891470.9 575393.3 

891465.1 575393.9 

891447.4 575395 

891443.6 575493.4 

891446.8 575510.6 

891463.1 575494.3 

891469 575494.6 

891532.6 575497.7 

891519.1 575508.4 

891525 575547.9 

891518.4 5 75550.8 

891492.1 5 75504.8 

891498 575511.8 

891484.9 575515.8 

891486.2 575572.9 

891479.6 575582.7 

891496.4 575582.1 

891495.7 575586.4 

891501.7 575587.4 

973.615 UWFH 

971.919 HEC B 

971.991 HEC 

972.038 HEC RECT 

972.003 0-CATCH-BASIN 

973.703 HTBW 

973.788 HTBW 

973.808 HTBW 

973.69 HTBC 

973.293 HTBC 

973.38 HTBC 

973.823 HTBC 

973.32 HLIP 

973.841 HEC B 

973.814 HEC 

973.775 HEC RECT 

973.8 UWBO 

973.752 HTBW 

973.214 TOP B 

973.412 TOP 

972.035 TOE B 

972.009 TOE 

974.001 TOP 

974.505 FCL 

974.181 TOP 

971.822 TOE 

971.582 TOE 

971.51 TOE 

974.061 TOP 

974.483 FCL 

974.81 FCL 

974.574 TNG 

975.432 FCL E 

975.44 MHS 

974.493 TOP 

974.355 TOP 

972.387 TOE 

971.718 TOE 

972.028 TOE 

974.109 TOP 

974.413 TOP BC 

974.564 WBLI< B BC 

891461.1 575607.8 974.068 WBLI< 

891457.2 575608.2 973.975 ELP 

891453.9 575612.5 973.867 TOP 

,~· 

BT9225 

BT9226 

BT9227 

BT9228 

BT9229 

BT9230 

BT9231 

BT9232 

BT9233 

BT9234 

BT9235 

BT9236 

BT9237 

BT9238 

BT9239 

BT9240 

BT9241 

BT9242 

BT9243 

BT9244 

BT9245 

BT9246 

BT9247 

BT9248 

BT9249 

BT9250 

BT9251 

BT9252 

BT9253 

BT9254 

BT9255 

BT9256 

Bt9257 

BT9258 

BT9259 

BT9260 

BT9261 

BT9262 

BT9263 

BT9264 

BT9265 

BT9266 

BT9267 

BT9268 

BT9269 

BT9270 

BT9271 

891453.2 575594.3 971.79 TOE 

891434.9 575616.7 971.564 TOE 

891423.5 575657.1 

891432.6 575659.4 

891434.5 575660.2 

891421.9 575687.3 

891429.1 575713.3 

891441.2 575706.2 

891444.7 575712 

891446.1 575711.6 

891443 575727.2 

891465.3 575740.9 

891475 575740.1 

891474.5 575740.6 

891470.3 575754.7 

891464.8 575754.6 

891461.3 575763.8 

891451.6 575767.4 

891435.3 575767.1 

891430.4 575766.5 

891445.3 575746.3 

891451.6 575744.3 

891421.8 575718.2 

891410.2 575724 

891403.3 575694.9 

891372.7 575701.5 

891383.8 575699.6 

891394 575702 

891394.2 575697.9 

891400.3 575698.1 

891393.9 575708.9 

891394 575704.8 

891400.3 575704.9 

891393.8 575715.4 

891393.9 575711.4 

891400.2 575711.5 

891396.3 575713.1 

891396.3 575706.7 

891396.4 575699.9 

891419.3 575716.1 

891413.8 575686 

891373.1 575695.3 

891373.3 575691.2 

891373 575686.6 

972.008 TOE 

973.713 TOP 

973.842 WBLI< 

971.649 TOE 

971.948 TOE 

973.976 ELP 

974.283 TOP 

974.428 WBLI< 

972.079 TOE 

972.339 TOE 

974.652 WBLI< E 

974.456 TOP EC 

973.502 UWBFV-4" 

973.058 UWBFV-8" 

973.663 TOP E 

971.982 TOE 

971.503 TOE 

973.349 TOP B 

973.123 TOP 

972.154 TOE 

971.947 TOE 

974.439 TOP 

974.056 TOP 

973.165 TOPE 

974.178 MHE 

974.559 HEC B 

974.603 HEC 

974.64 HEC RECT 

974.546 HEC B 

974.538 HEC 

974.574 HEC RECT 

974:635 HEC B 

974.613 HEC 

974.576 HEC RECT 

974.226 ETRN-PD1605 

974.269 ETRN-PD1604 

974.19 ETRN-PD1603 

971.991 TOE 

971.7 TOE 

971.888 TOE 

971.871 TOE 

973.214 TOP B 

891391.7 575685.8 972.438 TOE 

891414.7 575677 971.909 TOE 

891406.3 575671.8 973.374 TOP 

' ! 

i, 

I I 
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BT9272 

BT9273 

BT9274 

BT9275 

BT9276 

BT9277 

BT9278 

BT9279 

BT9280 

BT9281 

BT9282 

BT9283 

BT9284 

BT9285 

BT9286 

BT9287 

BT9288 

BT9289 

BT9290 

BT9291 

BT9292 

BT9293 

BT9294 

BT9295 

BT9296 

BT9297 

BT9298 

BT9299 

BT9300 

BT9301 

BT9302 

BT9303 

BT9304 

BT9305 

BT9306 

BT9307 

BT9308 

BT9309 

BT9310 

BT9311 

BT9312 

BT9313 

BT9314 

BT9315 

BT9316 

BT9317 

BT9318 

891411.1 575640.9 

891417.9 575641.6 

891422.3 575571.2 

891413.4 575571.7 

891417.5 575509.1 

891405.9 575510.5 

891407.1 575509.9 

891406.4 575496.2 

891400.2 575495.7 

891400.4 575491.5 

891402.6 575493.7 

891407.1 575413 

891416.8 575407.6 

891410.3 575325.5 

891390.3 575449.9 

891380.4 575451.7 

891378.9 575454.1 

891377.7 575474.4 

891371.7 575475.2 

891369.7 575475.2 

891322.1 575475.1 

891383.9 575501.1 

891378.4 575502.6 

891378.4 575502.6 

891383.9 575501.2 

891385.1 575506 

891393.6 575506.3 

891395.6 575515.1 

891394.8 575540.7 

891386.9 575540.7 

891386.6 575545.6 

891380.8 575545.6 

891381.6 575515.8 

891381.1 575515.9 

891379.5 575516.1 

891395.7 575506 

891395.3 575543.6 

891380.9 575545.7 

891370.2 575733.3 

891373.6 575733.4 

891373.6 575730.6 

891372 575731.9 

891365.7 575709.4 

891364.6 575693.4 

891372.9 575654.1 

891374.8 575651.6 

891374.7 575651.6 

973.381 TOP 

971.93 TOE 

971.771 TOE 

973.13 TOP 

971.884 TOE 

973.506 TOP 

973.47 0-PVC-RISER-4" 

974.763 HEC B 

974.652 HEC 

974.589 HEC RECT 

97 4.135 ETRN-PD1627 

972.819 TOP 

971.658 TOE C 

972.918 TOPE 

973.985 HTBW 

974.114 EJB 

974.005 ELP 

974.366 HTBW 

974.269 HTBC 

973.783 HLIP 

974.273 ROCL 

974.473 HTBW 

974.43 HTBW E 

974.414 H-BRICK-WALK B 

974.474 H-BRICK-WALK 

974.471 H-BRICK-WALK 

974.525 H-BRICK-WALK 

97 4.571 H-BRICK-WALI< 

974.524 H-BRICK-WALI< 

974.483 H-BRICK-WALK 

974.462 H-BRICI<-WALK 

974.39 H-BRICK-WALI< 

974.477 H-BRICK-WALI< C 

974.479 HTBC 

973.979 HLIP 

974.955 EJB 

974.404 EJB 

974.353 HTBW B 

973.748 HEC B 

973.702 HEC 

973.766 HEC RECT 

973.682 UWBO 

973.285 EJB 

972.512 0-CL-4_ -SCUPPER 

973.689 ELP 

973.564 EJB 

973.516 EJB 

BT9319 

BT9320 

BT9321 

BT9322 

BT9323 

BT9324 

BT9325 

BT9326 

BT9327 

BT9328 

BT9329 

BT9330 

BT9331 

BT9332 

BT9333 

BT9334 

BT9335 

BT9336 

BT9337 

BT9338 

BT9339 

BT9340 

BT9341 

BT9342 

BT9343 

BT9344 

BT9345 

BT9346 

BT9347 

BT9348 

BT9349 

BT9350 

BT9351 

BT9352 

BT9353 

BT9354 

BT9355 

BT9356 

BT9357 

BT9358 

BT9359 

BT9360 

BT9361 

BT9362 

BT9363 

BT9364 

BT9365 

891359.2 575614.2 

891386.6 575545.8 

891385.6 5 75581.4 

891379.7 575581.1 

891377.8 575581 

891364.7 575650.6 

891366.6 575650.8 

891372.6 575651.1 

891371.6 575687.6 

891372.5 575688.7 

891372.1 575699.1 

891371.3 575700 

891370.3 575733.4 

891364 575740.4 

891362.1 575740.5 

891320.9 575743.1 

891375.2 575757.5 

891372.7 575767.4 

891374.2 575765.8 

891382.6 5 75764.9 

891371.7 575753.6 

891379.5 575758.3 

891383 575761.5 

891386.3 575768;6 

891401.1 575768.6 

891404 575771.7 

891406.2 575771.6 

891408.9 575768.8 

891405.3 575769.8 

891399.2 575778.7 

891399 575776.7 

891412.9 575755.7 

891416.7 575756.3 

891417.2 575753.7 

891413.3 575753 

891419.2 575745.8 

891418.1 575747.2 

891411.8 575741.4 

891423.5 5 75753.9 

891431.1 575768.8 

891432.1 575767.8 

891457 575767.6 

891444.1 575777.5 

891468.6 575775.8 

891468.7 575773.8 

891485.9 575770.5 

891479.9 575755.7 

973.396 MHT 

974.412 HTBW 

974.296 HTBW 

974.196 HTBC 

973.678 HLIP 

973.209 HLIP 

973.488 HTBC 

973.69 HTBW 

973.444 HTBW 

973.419 HTBW 

973.455 HTBW 

973.438 HTBW 

973.521 HTBW 

973.237 HTBC BC 

972.933 HLIP BC 

973.53 ROCL 

973.093 ETSP 

973.153 HLIP 

973.017 HTBC 

973.349 EJB 

973.661 HTBW 

973.301 HTBW 

973.314 HTBW 

973.584 HTBW 

973.64 HTBW 

973.652 HTBW 

973.687 HTBW 

973.662 HTBW 

973.501 UWFH 

972.993 HLIP EC 

973.487 HTBC EC 

973.789 EV B 

973.584 EV 

973.56 EV 

973.642 EV C 

973.706 0-SIGN B 

973.759 0-SIGN 

973.934 0-SIGN RECT 

972.556 ETJ 

973.686 HTBW 

973.667 HTBW 

973.816 HTBW 

972.652 0-CL-20_-SUPPER 

973.89 UWM 

973.937 UWM 

974.034 ELP 

974.838 HTBW 



BT9366 

BT9367 

BT9368 

BT9369 

BT9370 

BT9371 

BT9372 

BT9373 

BT9374 

BT9375 

BT9376 

BT9377 

BT9378 

BT9379 

BT9380 

BT9381 

BT9382 

BT9383 

BT9384 

BT9385 

BT9386 

BT9387 

BT9388 

BT9389 

BT9390 

BT9391 

BT9392 

BT9393 

BT9394 

BT9395 

BT9396 

BT9397 

BT9398 

BT9399 

BT9400 

BT9401 

BT9402 

BT9403 

BT9404 

BT9405 

BT9406 

BT9407 

BT9408 

BT9409 

BT9410 

BT9411 

BT9412 

891481.2 575746.5 

891476.6 575737.7 

891486 575742.4 

891494.8 575745.8 

975.135 HTBW 

975.299 HTBW BC 

975.31 HTBW 

975.307 HTBW EC 

891488.7 575749.7 975.018 HTBW 

891488.1 575755.7 974.855 HTBW 

891492.3 575755.7 974.869 HTBW 

891521.8 575763.1 

891568.7 575763.2 

891568.9 575771.2 

891569 575777.3 

891569 575779 

891567.3 575736.2 

891567.3 575726.2 

891557.5 575726.2 

891560.9 575729.8 

891570.9 575739.2 

891570.6 575723.4 

891568.8 575720.2 

974.126 HTBW 

974.249 HTBW 

974.163 HTBW E 

973.968 HTBC E 

973.601 HLIP E 

975.225 HEC B 

975.358 HEC 

975.516 HEC RECT 

975.822 ETRN-P1633 

974.628 HTBC B 

975.051 HTBC BC 

975.079 HTBC 

891560.9 575718 975.098 HTBC 

891552.1 575710.9 

891544.3 575711.5 

891536.4 575715.9 

891536.5 575717.3 

891542.9 575734.4 

891505 575738.6 

891472.5 575723.3 

891482.1 575711.1 

891481.6 575704.1 

891475 575703.7 

891457.8 575705.8 

891462.7 575713.7 

891448 575654.6 

891457.4 575618.5 

891492.4 575602.7 

891498.9 575619.5 

891502.3 575620.7 

891504.5 575617.9 

891502 575617.7 

891500.2 575600.4 

891505.3 575599.3 

891503.3 5 75590 

891505.4 575599.7 

975.412 HT8C 

975.453 HTBC 

975.356 HTBC 

975.365 HTBC EC 

975.474 HTBC BC 

975.175 HTBC 

975.059 HTBC EC 

974.863 HTBC BC 

974.901 HTBC 

974.965 HTBC EC 

974.466 uwv 
974.987 HTBC BC 

974.664 HTBC 

974.476 uwv 
974.556 HTBC EC 

974.439 HTBC BC 

974.494 HT8C 

974.505 HT8C EC 

974.361 UWFH 

974.756 HTBC 

974.361 HTBC E 

974.461 HTBW B 

974.329 HTBW BC 

891560.2 575613.4 974.932 HTBW 

891587.1 575671.1 974.894 HTBW EC 

891597.1 575671.1 974.82 HTBW E 

891591.4 575678.7 974.276 ELP 

BT9413 

BT9414 

BT9415 

BT9416 

BT9417 

BT9418 

BT9419 

BT9420 

BT9421 

BT9422 

8T9423 

8T9424 

BT9425 

BT9426 

8T9427 

8T9428 

BT9429 

8T9430 

BT9431 

BT9432 

8T9433 

8T9434 

8T9435 

8T9436 

BT9437 

BT9438 

BT9439 

BT9440 

BT9441 

8T9442 

BT9443 

8T9444 

8T9445 

8T9446 

BT9447 

BT9448 

BT9449 

BT9450 

BT9451 

BT9452 

BT9453 

BT9454 

BT9455 

8T9456 

8T9457 

BT9458 

BT9459 

891541.4 575672.5 

891519.3 575693.3 

891492.5 575668 

891513.2 575644.3 

974.977 HRLC 8 BC 

975.078 HRLC 

974.701 HRLC 

974.594 HRLC 

891541.2 575663.2 974.873 HRLC EC E 

891372.3 576318.5 974.895 MHS 

891342.2 576299.5 974.602 ROEA B 

891391.9 576295.9 

891442.2 576294.4 

891505.6 576293.1 

891563.2 576291.8 

891570.4 576394.5 

891486.8 576394.1 

891404.7 576395.1 

891369.8 576395.5 

891343.1 576395.9 

891315.7 576395.5 

891356.1 576537.6 

891343.9 576545 

891355.7 576544.8 

891369.6 576543.3 

891404.4 5 76541.2 

891480 576541.1 

891517.4 576542.6 

891625.7 576540.9 

891634.8 5 76655.3 

891578.6 576654.3 

891526.2 576653.3 

891453.8 5 76652.2 

891398.7 576652.8 

891368.2 576652.4 

891356.6 576652.5 

891345.5 576652.3 

891317 576651.9 

891345.9 576777.9 

891360.2 576779.1 

891356.4 5 76788.5 

891346.3 576821 

891363.1 576821.6 

891375.9 576835.2 

891381.3 576817 

891395.1 576817.8 

891503.3 576820.4 

973.94 TNG 

973.376 TNG 

973.401 TNG 

973.518 TNG 

973.312 TNG 

973.082 TNG 

973.166 TNG 

973.332 TNG 

974.419 ROEA 

974.715 ROCL 

974.871 EPP 

974.808 ROEA 

974.75 TNG 

973.201 TNG 

972.787 TNG 

973.108 TNG 

973.028 TNG 

973.22 TNG 

973.35 TNG 

973.217 TNG 

973.151 TNG 

973.041 TNG 

972.886 TNG 

973.383 TNG 

974.761 TNG 

975.001 ROEA 

975.196 ROCL 

975.246 ROEA 

974.776 EPP 

975.2 S-SCHOOL-XING 

975.54 ROCL 

975.382 TNG 

974.869 MHS 

973.52 TNG 

972.846 TNG 

972.89 TNG 

891618.6 576819.6 973.141 TNG 

891632.2 576934.2 974.433 WBLK B 

891626.5 576924.2 973.528 TOP 8 

891607.7 576907.7 970.935 TOE B 

I I 
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! J 
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BT9460 

BT9461 

BT9462 

BT9463 

BT9464 

BT9465 

BT9466 

BT9467 

BT9468 

BT9469 

BT9470 

BT9471 

BT9472 

BT9473 

BT9474 

BT9475 

BT9476 

BT9477 

BT9478 

BT9479 

BT9480 

BT9481 

BT9482 

BT9483 

BT9484 

BT9485 

BT9486 

BT9487 

BT9488 

BT9489 

BT9490 

BT9491 

BT9492 

BT9493 

BT9494 

BT9495 

BT9496 

BT9497 

BT9510 

BT9511 

BT9512 

BT9513 

BT9514 

BT9515 

BT9516 

BT9517 

BT9518 

891609.1 576870 970.84 TOE 

891628.8 576866.2 973.576 TOP 

891613.8 576853.4 973.387 TOP 

891613.6 576853.4 973.378 TOP 

891505 576849.2 972.916 TOP 

891416.9 576850.6 973.563 TOP 

891434.7 576867.2 970.473 TOE 

891439.7 576911.3 970.226 TOE C 

891417.9 576921.2 973.552 TOP 

891485.1 576924.9 972.91 TOP C 

891468.4 576934.1 973.515 WBLK 

891469.1 576993.2 

891389.6 577003.3 

891388.5 576978.7 

891383.7 576986.6 

891398.3 576986.1 

891407.7 576982.4 

891410.6 576972.7 

891410.1 576945.1 

891425.6 576944.6 

891429.6 576944.5 

891454 576943.9 

891455.1 576987.1 

891447 576987.8 

891444.5 576990.5 

891445.8 576992.7 

891466.2 576991.8 

891416.5 576924.6 

891397.9 576924.4 

891381.9 576894.8 

891360.8 576894 

974.7 WBLK E 

974.878 uwv 
975.196 UWFH 

975.241 HXC B 

974.982 HXC BC 

974.983 HXC 

974.876 HXC EC 

974.587 HXC 

974.526 HXC E 

974.54 HXC B 

974.865 HXC 

975.21 HXC 

975.138 HXC BC 

975.166 HXC 

975.272 HXC EC 

975.255 HXC E 

973.435 WBLK B 

973.947 WBLK 

974.247 TNG 

975.379 TNG 

891347.1 576897.9 975.494 ROEA 

891347.6 576965.2 

891356.5 576981.1 

891381.7 576986.6 

891360.9 576980.1 

891360.7 576968.1 

891361.6 576971.9 

891398.3 576973.1 

891383.2 577020.9 

891384.4 577020.7 

891366.9 5 77021.9 

891354.4 577029.9 

891348.3 577043 

891398.6 577027.9 

891398.9 577020.6 

975.877 ROEA BC 

975.567 ROEA 

974.731 ROEA EC E 

975.182 EGW 

975.46 EPP 

975.406 ET-MARI<ER-FIBER 

974.419 WBLK E 

975.134 ROEA B 

975.593 HXC B 

975.537 ROEA BC 

976.018 ROEA 

976.321 ROEA EC 

974.61 WBLK B 

975.632 HXC BC 

891400.6 577021.6 974.718 HXC 

BT9519 

BT9520 

BT9521 

BT9522 

BT9523 

BT9524 

BT9525 

BT9526 

BT9527 

BT9528 

BT9529 

BT9530 

BT9531 

BT9532 

BT9533 

BT9534 

BT9535 

BT9536 

BT9537 

BT9538 

BT9539 

BT9540 

BT9541 

BT9542 

BT9543 

BT9544 

BT9545 

BT9546 

BT9547 

BT9548 

BT9549 

BT9550 

BT9551 

BT9552 

BT9553 

BT9554 

BT9555 

BT9556 

BT9557 

BT9558 

BT9559 

BT9560 

BT9561 

BT9562 

BT9563 

BT9564 

BT9565 

891401.4 577023.6 974.327 HXC EC 

891401.7 577029.5 975.141 HXC E 

891401.6 577030.7 974.508 ROEA1 B 

891401.8 577114.3 974.858 ROEA1 BC 

891408.3 577127.4 975.095 ROEA1 

891424 577131.5 975.275 ROEA1 EC 

891438 577130.8 975.272 ROEA1 

891439.3 577118 974.998 ROEA1 

891415.8 577117.9 975.071 ROEA1 

891414.6 577062.9 974.556 ROEA1 

891419.1 577058.4 974.843 ROEA1 

891440 577057.2 

891400.3 577139.4 

891417.4 577139.1 

891396.7 577131.8 

891397.9 577131.7 

891364.9 577116.8 

891363.4 577117.5 

891364.5 577143.3 

891363.7 577135.4 

891315.9 577116.1 

891314.5 577149.2 

974.787 ROEA1 E 

975.231 WBLI< 

975.287 WBLK E 

975.65 EPP 

975.562 EOHV B 

976.304 EOHV 

976.529 EPP 

977.605 EPP 

976.12 EGW 

976.653 EOHV E 

976.614 uwv 
891312.5 577154.5 976.542 uwv 
891361.6 577109.8 

891361.9 577111.7 

891362.5 577107.5 

891348.2 577144.2 

891381.6 577141.3 

891551.1 577865 

891549.1 577864.6 

891549 577864.5 

975.8 ETJ 

976.085 ETJ 

976.155 E-REPEATOR 

976.715 ROEA 

976.009 ROEA E 

976.122 HLIP B BC 

976.509 HTBC B BC 

976.533 HTBW B 

891545.1 577863.7 976.621 HTBW BC 

891531.9 577906.8 

891533 577905.5 

891532.6 577917.1 

891534.1 577913.8 

891535.1 577912.5 

891532.5 577910 

891551.3 577918.8 

891542.5 577909.3 

891540.4 577910.2 

891536.4 577909.9 

891534.9 577954 

891538.9 577953.9 

891540.7 577944.2 

891556.7 577944.5 

977.019 ECTV 

976.969 UWM 

976.921 UWM 

977.283 EJB 

976.892 ELP 

977.061 ETRN 

976.625 MHS 

976.394 HLIP 

976.938 HTBC 

976.998 HTBW 

977.228 HTBW EC 

977.083 HTBC EC 

976.65 HLIP EC 

976.879 CBCF 

891529.9 577988.3 977.277 ECTP 



BT9566 

BT9567 

BT9568 

BT9569 

BT9570 

BT9571 

BT9572 

BT9573 

BT9574 

BT9575 

BT9576 

BT9577 

BT9578 

BT9579 

BT9580 

BT9581 

BT9582 

BT9583 

BT9584 

BT9585 

BT9586 

BT9587 

BT9588 

BT9589 

BT9590 

BT9591 

BT9592 

BT9593 

BT9594 

BT9595 

BT9596 

BT9597 

BT9598 

BT9599 

BT9600 

BT9601 

BT9602 

BT9603 

BT9604 

BT9605 

BT9606 

BT9607 

BT9608 

BT9609 

BT9610 

BT9611 

BT9612 

891531.9 577991 

891528.5 577991.1 

891528.5 577994.4 

891529.1 577996 

891532.2 5 77997.5 

891530.4 5 77992.6 

977.881 HEC B 

977.91 HEC 

977.915 HEC RECT 

977.388 ETJ 

977.112 UWM 

977.073 ETRN-P1446 

891541.6 578063 977.296 HLIP 

891539.8 578063 977.494 HTBC 

891535.7 578063 

891533.2 578072.5 

891530.5 5 78069.9 

891529.9 578081.7 

891530.6 578073.2 

891531.5 578075.8 

891533.4 578094.5 

891536 578105.5 

891552.2 578098.5 

891557.9 578105.5 

891533.3 5 78153.6 

891533.3 578166 

891533.8 578235.8 

891533.5 578238 

891531.2 578239.3 

891535.5 578240.7 

891533 5 78242.4 

891529.6 578242.6 

891529.7 578245.9 

891530.7 578247.7 

891533.8 578249.1 

891532 578244.3 

891537.2 578281.2 

891534.1 578286.4 

891541.2 578281.3 

891543.2 578281.2 

891552.2 578309.9 

891550.8 578311.2 

891548.2 578314.3 

891558.7 578326.9 

977.552 HTBW 

977.745 HTBW 

977.686 UWM 

977.644 UWM 

977.761 EJB 

977.403 ELP 

977.734 HTBW 

977.689 HTBW 

977.501 MHS 

977.597 CBCF 

977.75 UWM 

977.871 UWM 

978.122 UWM 

978.156 EJB 

978.106 ECTV 

978.037 ELP 

978.74 HEC B 

978.621 HEC 

978.65 HEC RECT 

978.183 ETJ 

978.181 UWM 

978.1 ETRN-P1445 

978.16 HTBW BC 

978.092 UWM 

978.193 HTBC BC 

977.916 HLIP BC 

978.028 HLIP 

978.387 HTBC 

978.361 HTBW 

978.304 UWM 

891585.6 578331.3 978.692 HTBW EC 

891585.8 578327.3 978.614 HTBW E 

891585.5 578327.3 978.633 HTBC EC E 

891585.6 578325.4 978.337 HLIP EC E 

891559.4 578309.5 978.166 CBCF 

891553.4 578303 978.169 MHS 

891544.6 578341.1 

891486.2 578340.9 

978.836 TNG 

978.925 TNG 

891485 578244 978.741 TNG 

BT9613 

BT9614 

BT9615 

BT9616 

BT9617 

BT9618 

BT9619 

BT9620 

BT9621 

BT9622 

BT9623 

BT9624 

BT9625 

BT9626 

BT9627 

BT9628 

BT9629 

BT9630 

BT9631 

BT9632 

BT9633 

BT9634 

BT9635 

BT9636 

BT9637 

BT9638 

BT9639 

BT9640 

BT9641 

BT9642 

BT9643 

BT9644 

BT9645 

BT9646 

BT9647 

BT9648 

BT9649 

BT9650 

BT9651 

BT9652 

BT9653 

BT9654 

BT9655 

BT9656 

BT9657 

BT9658 

BT9659 

891491.6 578080.2 

891489.8 577973.5 

891492.4 577879.8 

891558.3 578465.6 

891558.1 578468.7 

891558.1 5 78494.6 

978.035 TNG 

977.954 TNG 

978.009 TNG 

983.355 ROEA B 

983.078 TNG 

981.874 TNG 

891484.2 578496.2 981.772 TNG 

891482.7 578470 982.719 TNG 

891482.3 5 78466.4 

891469.4 578499.9 

891467.9 578500 

891467.9 578496.1 

891463 578496 

891463 578499.7 

891461.5 578499.8 

891465.5 578496.9 

891463.5 578497.7 

891455.3 578466.8 

982.828 ROEA 

984.464 WHW B 

984.517 WHW 

984.5 WHW 

984.474 WHW 

984.477 WHW 

984.493 WHW E 

979.755 PRCP-30" 

979.655 PRCP-24" 

982.666 ROEA 

891401.9 578468 981.922 ROEA 

891370.4 578468.9 

891358.6 578480.5 

891383.3 578501.8 

891384.8 578501.7 

891384.8 578497.3 

891391 578497.1 

891391 578501.6 

891392.5 5 78501.6 

891390.4 578498.9 

891548 5 78619.4 

891419.1 578542.9 

982.333 ROEA 

982.719 ROEA 

984.103 WHW B 

984.114 WHW 

984.029 WHW 

984.086 WHW 

984.006 WHW 

984.082 WHW E 

979.361 PRCP-24" 

982.099 TNG 

981.761 TNG 

891397.7 578553 982.855 TNG 

891346.1 578582.4 983.451 uwv 
891346.1 578597.9 983.48 uwv 
891346.9 578588.6 983.538 MHW 

891358.9 578604.9 983.373 ROEA 

891382.8 578656.5 983.056 EGW 

891383.4 578685.7 983.527 EPP 

891383.6 578682.7 983.315 EOHV B 

891378.7 578693 983.734 TNG 

891385.6 578931.1 984.599 EPP 

891360.7 5 78928.9 984.465 ROEA 

891360.8 578955.4 984.635 ROEA 

891363.1 578957.4 984.544 ROEA E 

891363.2 578958 984.578 HLIP B 

891365 578958 

891384.4 578954.3 

985.076 HTBC B 

984.721 TNG 

891382.4 578978.7 984.958 MHT 
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BT9660 

BT9661 

BT9662 

BT9663 

BT9664 

BT9665 

BT9666 

BT9667 

BT9668 

BT9669 

BT9670 

BT9671 

BT9672 

BT9673 

BT9674 

BT9675 

BT9676 

BT9677 

BT9678 

BT9679 

BT9680 

BT9681 

BT9682 

BT9683 

BT9684 

BT9685 

BT9686 

BT9687 

BT9688 

BT9689 

BT9690 

BT9691 

BT9692 

BT9693 

BT9694 

BT9695 

BT9696 

BT9697 

BT9698 

BT9699 

BT9700 

BT9701 

BT9702 

BT9703 

BT9704 

BT9705 

BT9706 

891365.8 578985.1 985.152 HTBC BC 

891365.9 578985.5 985.128 HTBC 

891366.2 578985.5 985.075 HTBC EC 

891367.9 578985.6 984.89 HTBC E 

891368.2 578989.5 985.004 HTBC B 

891366.3 578989.7 985.195 HTBC BC 

891365.9 578989.8 985.207 HTBC 

891365.9 578990.1 985.201 HTBC EC 

891368.3 579089.9 985.421 HTBC 

891366.3 579090.2 984.956 HLIP 

891370.6 579185 985.691 HTBC BC 

891370.7 579185.4 

891371 579185.5 

891372.5 579185.4 

891372.8 579189.4 

891371.3 579189.5 

891370.8 579189.7 

891370.6 579190.2 

891368.7 579187.7 

891385.2 579194.4 

891386.9 579181.7 

891373 579285 

891371.2 579285.1 

891375.4 579385.1 

891375.6 5 79385.6 

891376 579385.8 

891377.4 579385.7 

891377.5 579389.6 

891376.2 579389.6 

891375.8 579389.7 

891375.6 579390.3 

891373.6 579387.6 

891378.2 579382.6 

891384.7 579379.9 

891387.6 579396.3 

891388.8 579430.2 

891386.3 579439.3 

891373.9 579516.4 

891376.8 579516.1 

891378.7 579516 

891387.5 579532.3 

891378.5 579587.4 

891380.3 579585 

985.667 HTBC 

985.654 HTBC EC 

985.548 HTBC E 

985.62 HTBC B 

985.732 HTBC BC 

985.763 HTBC 

985.746 HTBC EC 

985.339 HLIP 

985.934 TNG 

985.436 EPP 

986.084 HTBC 

985.657 HLIP 

986.66 HTBC BC 

986.605 HTBC 

986.638 HTBC EC 

986.591 HTBC E 

986.719 HTBC B 

986.755 HTBC BC 

986.767 HTBC 

986.758 HTBC EC 

986.244 HLIP 

986.26 S-CTR-LANE-TURN 

986.426 TNG 

986.349 EGW 

985.804 EGW 

986.804 TNG 

987.095 MHE 

986.936 HLIP 

987.363 HTBC 

987.32 TNG 

987.396 HLIP 

987.77 HTBC BC 

891380.5 579585.3 987.734 HTBC 

891381 579585.5 987.774 HTBC EC 

891382.3 579585.5 987.696 HTBC E 

891382.5 579589.4 987.784 HTBC B 

BT9707 

BT9708 

BT9709 

BT9710 

BT9711 

BT9712 

BT9713 

BT9714 

BT9715 

BT9716 

BT9717 

BT9718 

BT9719 

BT9720 

BT9721 

BT9722 

BT9723 

BT9724 

BT9725 

BT9726 

BT9727 

BT9728 

BT9729 

BT9730 

BT9731 

BT9732 

BT9733 

BT9734 

BT9735 

BT9736 

BT9737 

BT9738 

BT9739 

BT9740 

BT9741 

BT9742 

BT9743 

BT9744 

BT9745 

BT9746 

BT9747 

BT9748 

BT9749 

BT9750 

BT9751 

BT9752 

BT9753 

891381 579589.4 987.785 HTBC BC 

891380.7 579589.6 987.761 HTBC 

891380.5 579590.2 987.777 HTBC EC 

891387.5 579612.7 987.204 TNG 

891390 579672.9 986.959 EPP 

891383.8 579724.7 988.729 HTBC 

891381.8 579724.8 988.286 HLIP 

891388.2 579741.5 988.075 TNG 

891406.1 579735.7 986.426 TNG 

891448.9 579729.5 985.029 TNG 

891403.8 579587.4 985.353 TNG 

891432.8 579585.1 

891404.3 5 79519 

891401.4 5 79430.8 

891424 579429.4 

891399.5 579298.5 

891425.6 579295.1 

891399.2 579187.9 

891425.9 579185.3 

891398.3 579064 

891399.1 578952.9 

891424.6 578952.4 

891395.9 578813.5 

891395.6 578676 

891424 578675.9 

891436.5 579751.9 

891384.1 579763.4 

891388.9 579763.3 

891389.1 579788.3 

891384.2 579788.4 

891384.3 579788.4 

891384.2 579788.5 

891382.2 579788.7 

891398.3 579767.3 

891398.6 579767.4 

891401.4 5 79767.2 

891403.7 579763.1 

891395.2 579766.9 

891396.7 579757.8 

891403.7 579757.1 

891405.2 579759.8 

891476.5 579756.6 

891478.2 579762.2 

984.314 TNG 

985.265 TNG 

985.193 TNG 

984.118 TNG 

984.993 TNG 

983.748 TNG 

984.265 TNG 

983.251 TNG 

983.965 TNG 

983.814 TNG 

982.847 TNG 

983.132 TNG 

982.928 TNG 

982.22 TNG 

984.716 TNG 

988.928 HEC B 

988.956 HEC 

989.196 HEC 

989.113 HEC C 

988.912 HTBC E 

988.915 HTBC E 

988.604 HLIP E 

987.753 HIC B 

987.721 H!Cl B 

987.565 H!Cl 

986.539 HIC1 

987.906 HIC 

986.867 HIC 

986.386 HIC 

984.269 HIC-FL 

986.508 HIC 

986.036 H!Cl 

891479.2 579759.4 984.001 HIC-FL 

891484.2 579740.8 984.921 TNG 

891484.1 579752.5 984.604 TNG 

891552.4 579756.8 986.316 HIC 



' -1 

BT9754 

BT9755 

BT9756 

BT9757 

BT9758 

BT9759 

BT9760 

BT9761 

BT9762 

BT9763 

BT9764 

BT9765 

BT9766 

BT9767 

BT9768 

BT9769 

BT9770 

BT9771 

BT9772 

BT9773 

BT9774 

BT9775 

BT9776 

BT9777 

BT9778 

BT9779 

BT9780 

BT9781 

BT9782 

BT9783 

BT9784 

BT9785 

BT9786 

BT9787 

BT9788 

BT9789 

BT9790 

BT9791 

BT9792 

BT9793 

BT9794 

BT9795 

BT9796 

BT9797 

BT9798 

BT9799 

BT9800 

891554.2 5 79762.2 

891554.4 579759.4 

891556.2 579751.6 

891558.8 579731.3 

986.081 HICl 

984.132 HIC-FL 

984.584 TNG 

984.803 TNG. 

891610.6 579756.8 986.276 HIC E 

891611.6 579762.3 986.183 HICl E 

891612.4 579759.4 984.274 HIC-FL E 

891601.3 579752 985.348 TNG 

891611.5 579663 984.418 TNG 

891613.5 579590.5 984.448 TNG 

891612.7 579352.5 983.813 TNG 

891608.4 579196.5 983.528 TNG 

891527.5 579220.8 983.471 TNG 

891527 579328.6 983.561 TNG 

891527.3 579442.2 

891438.2 581090.5 

891432.5 581092.1 

891438 581093.8 

891435.9 581092.7 

891439.8 581091.9 

891443.6 581092.2 

891457.4 581092.2 

891461.8 581092.3 

891524.4 581093.7 

891619.7 581093.7 

891619.4 581090.6 

891524.6 581090.6 

891606.5 581134.4 

891606.8 581136.4 

891558.2 581136.4 

891552.1 581136.4 

891558.1 581136.5 

891558 581141.3 

891506.5 581141.3 

891506.3 581136.4 

891512.3 581136.3 

891506.2 581136.3 

891529.2 581134.3 

891511.9 581141.4 

891510.9 581156.2 

891510.9 581158.9 

891508.2 581159 

891511.7 581211.6 

891513.4 581304 

891552.4 581304.2 

891509.1 581326.7 

891508.5 581273.2 

983.855 TNG 

997.458 HTBC B BC 

996.836 HTBC 

997.011 HTBC EC 

997.083 EJB 

997.254 S-MERGE 

997.182 EJB 

997.392 ELP 

997.356 EJB 

997.369 HTBC 

997.082 HTBC 

997.28 HTBC 

997.453 HTBC C 

995.864 HLIP B 

996.359 HTBC B 

996.525 HTBC 

996.09 HTBC 

996.463 HEC B 

996.71 HEC 

996.841 HEC 

996.654 HEC E 

996.185 HTBC 

996.6 HTBC 

996.095 HLIP 

996.59 ROEA B 

994.77 0-CATCH-BASIN-COR 

994.89 0-CATCH-BASIN-COR 

994.792 0-CATCH-BASIN-COR RECT 

995.14 ROEA 

995.27 ROEA 

995.503 ROEA E 

995.778 FCL B 

995.347 FCL E 

BT9801 

BT9802 

BT9803 

BT9804 

BT9805 

BT9806 

BT9807 

BT9808 

BT9809 

BT9810 

BT9811 

BT9812 

BT9813 

BT9814 

BT9815 

BT9816 

BT9817 

BT9818 

BT9819 

BT9820 

BT9821 

BT9822 

BT9823 

BT9824 

BT9825 

BT9826 

BT9827 

BT9828 

BT9829 

BT9830 

BT9831 

BT9832 

BT9833 

BT9834 

BT9835 

BT9836 

BT9837 

BT9838 

BT9839 

BT9840 

BT9841 

BT9842 

BT9843 

BT9844 

BT9845 

BT9846 

BT9847 

891509 581216.8 

891485.5 581245.4 

891499.6 581256.4 

891466.6 581246.7 

995.2 TOE B 

995.647 TOE 

995.44 FCL B 

995.548 TOE 

891428.5 581236 996.325 TOE 

891417.3 581223.2 996.281 TOE 

891417.5 581168.8 996.052 TOE 

891432.3 581151.8 996.667 TOE 

891485 581151.5 997.096 TOE 

891506.7 581153.3 995.673 TOE 

891505.8 581168.7 995.168 TOE 

891465.4 581187.8 995.404 TOE 

891472.1 581199.4 995.442 TOE 

891508 581185 995.255 TOE C 

891490.7 581225.6 

891470.9 581231 

891429.1 581228.8 

891426.3 581217.5 

891459.1 581217.2 

891484.6 581205.5 

891479.5 581158.8 

891480.2 581166.4 

891456.4 581169.8 

891427.7 581184.9 

891425.7 581177.2 

891428 581166 

891435.9 581160.1 

891457.5 581157.1 

891441.9 581167.5 

891433.2 581164.7 

891438.2 581152.2 

891437.7 581144 

891445.9 581134.7 

891446 581136.4 

891423.1 581144 

891421.7 581142.8 

997.545 TOP B 

998.282 TOP 

997.851 TOP 

997.957 TOP 

998.443 TOP 

997.83 TOP C 

998.501 TOP B 

998.266 TOP 

999.039 TOP 

998.312 TOP 

999.202 CRBR-21081-ROPE 

999.199 TOP 

999.251 TOP 

998.626 TOP C 

998.977 ETJ 

999.235 ETJ 

997.139 ETSP ELP 

997.011 MHU-IRRIGATION 

996.139 HLIP BC 

996.58 HTBC BC 

996.124 HTBC 

996.196 HLIP 

891425.7 581148.1 996.414 ETSB 

891410.1 581171.6 

891408.2 581171.7 

891399.5 581174.8 

891410.2 581171.7 

891410.3 581185.8 

891415.1 581185.8 

996.278 HTBC EC 

995.894 HLIP EC 

995.883 MHSD 

996.263 HEC B 

996.13 HEC 

996.083 HEC RECT 

891409.3 581179 995.776 0-CL-15_-SCUPPER 

891420.5 581157 

891414.6 581154.7 

891422.4 581144.6 

996.9 HEC B 

996.523 HEC BC 

996.127 HEC 

' i 



I 
I 
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I 
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BT9848 

BT9849 

BT9850 

BT9851 

BT9852 

BT9853 

BT9854 

BT9855 

BT9856 

BT9857 

BT9858 

BT9859 

BT9860 

BT9861 

BT9862 

BT9863 

BT9864 

BT9865 

BT9866 

BT9867 

BT9868 

BT9869 

BT9870 

BT9871 

BT9872 

BT9873 

BT9874 

BT9875 

BT9876 

BT9877 

BT9878 

BT9879 

BT9880 

BT9881 

BT9882 

BT9883 

BT9884 

BT9885 

BT9886 

BT9887 

BT9888 

BT9889 

BT9890 

BT9891 

BT9892 

BT9893 

BT9894 

891434.5 581138.3 996.861 HEC EC 

891435.9 581145 996.699 HEC C 

891425.5 581225.4 998.15 EPP EOHV1 B 

891435.8 581256.8 996.177 FCL 

891401.3 581252.2 995.767 MHSD 

891411.2 581259 996.111 HTBC 

891409.2 581259.3 995.688 HLIP 

891430.1 581290.8 995.708 ETJ 

891427.8 581292.5 996.127 HEC B 

891427.7 581297.4 996.102 HEC 

891432.6 581297.6 996.111 HEC RECT 

891429.9 581294.9 

891417.1 581307.1 

891425 581307 

891425.8 581324.3 

891417.3 581325 

891417.3 581329.9 

891412.4 581330.1 

891412 581302.2 

891416.8 581302.1 

891411.9 581302.1 

891412 581308.1 

891410.2 581316 

891412.3 581324.1 

891412.2 581330.1 

995.783 ESAI-11499-W-VAN-BUREN 

996.327 ROEA B 

996.354 ROEA 

996.444 ROEA 

996.404 ROEA C 

996.444 HEC B 

996.4 HEC 

996.348 HEC 

996.404 HEC C 

996.319 HTBC 

995.954 HTBC 

995.996 HLIP 

996.047 HTBC 

996.429 HTBC 

891415.6 581350.8 996.291 EJB 

891420.4 581383.2 996.55 E-PVC-RISERS 

891436.7 581373.8 996.341 FCL 

891429.3 581472.1 996.398 EPP OHV1 

891414.4 581473.4 997.117 HTBC E 

891412.6 581473.7 996.741 HLIP E 

891412.5 581474.1 996.704 ROEA B 

891422.8 581497 996.202 S-RIGHT-TURN 

891421 581504.7 995.939 TNG 

891424.5 581571.3 996.201 TNG 

891402 581626.4 

891439 581635.4 

891440.7 581634.9 

891439.3 581635.6 

891449 581635.5 

891449.6 581682.1 

891439.3 581682.3 

891441.3 581682.8 

997.051 ROEA 

996.657 ROEA 

996.545 FCL E 

996.658 HEC B 

996.649 HEC 

996.644 HEC RECT 

996.682 ROEA 

996.704 FCL B 

891417.8 581680.6 996.416 ROEA 

891395.9 581689.3 997.653 ROEA 

891434 581718.5 996.55 EPP OHV1 

891441.5 581723.2 996.464 EGW 

BT9895 

BT9896 

BT9897 

BT9898 

BT9899 

BT9900 

BT9901 

BT9902 

BT9903 

BT9904 

BT9905 

BT9906 

BT9907 

BT9908 

BT9909 

BT9910 

BT9911 

BT9912 

BT9913 

BT9914 

BT9915 

BT9916 

BT9917 

BT9918 

BT9919 

BT9920 

BT9921 

BT9922 

BT9923 

BT9924 

BT9925 

BT9926 

BT9927 

BT9928 

BT9929 

BT9930 

BT9931 

BT9932 

BT9933 

BT9934 

BT9935 

BT9936 

BT9937 

BT9938 

BT9939 

BT9940 

BT9941 

891432.7 581757.9 996.546 EGW 

891404.7 581757.7 997.439 EGW 

891404 581765.1 997.454 EGW 

891391.1 581762.7 997.741 ROEA 

891404.8 581788.1 997.672 EPP EOHV1 

891416.9 581788.6 996.588 TNG 

891442.9 581783.6 996.245 FCL 

891435.5 581773.1 996.583 HEC B 

891432.7 581772.5 996.579 HEC 

891433.2 581769.8 996.531 HEC RECT 

891423.6 581814.2 996.695 TNG 

891404.2 581844.5 997.721 ETJ 

891392 581847.8 997.908 ROEA E 

891403.8 581854.8 997.59 EOHV1 E 

891444.4 581842.1 996.915 FCL 

891514.5 581840.4 997.245 FCL E 

891475 583578.5 1001.932 WHW B 

891475 583577.1 1001.937 WHW 

891471.9 583577.1 1001.926 WHW 

891471.7 583572.3 1001.926 WHW 

891474.9 583572.1 1001.895 WHW 

891474.9 583570.6 1001.912 WHW E 

891472.3 583574.4 999.537 PRCP-30" 

891443 583575.1 1000.808 MHU-IRRIGATION 

891458.2 583563.7 1000.623 ROGDR B 

891525.9 583562.3 1001.13 ROGDR 

891627 583561.9 1001.719 ROGDR E 

891630.5 583562.5 1001.75 ROEA B 

891630.7 583565.2 1001.267 TOP B 

891526.2 583565.8 1000.834 TOP 

891526 583562.9 1001.059 ROEA 

891461.1 583564.4 1000.186 ROEA E 

891459.7 583563.1 1000.637 HTBC B BC 

891459.5 583561.2 1000.591 HLIP B 

891442.8 583561.4 1000.44 HLIP 

891435.2 583561.7 1000.233 HLIP 

891428.5 583578.6 1000.381 HLIP 

891428.5 583593.6 1000.5 HLIP 

891437.7 583573.6 1000.27 HTBC 

891430.5 583593.6 1000.856 HTBC EC 

891434.2 583594.8 1001.346 EPP EOHV1 B 

891440.1 583601.7 1002.779 WHW B 

891441.4 583601.6 1002.633 WHW 

891441.4 583598.6 1002.655 WHW 

891444.9 583598.5 1002.61 WHW 

891445 583601.6 1002.701 WHW 

891446.5 583601.6 1002.623 WHW E 



BT9942 

BT9943 

BT9944 

BT9945 

BT9946 

BT9947 

BT9948 

BT9949 

BT9950 

BT9951 

BT9952 

BT9953 

BT9954 

BT9955 

BT9956 

BT9957 

BT9958 

BT9959 

BT9960 

BT9961 

BT9962 

BT9963 

BT9964 

BT9965 

BT9966 

BT9967 

BT9968 

BT9969 

BT9970 

BT9971 

BT9972 

BT9973 

BT9974 

BT9975 

BT9976 

BT9977 

BT9978 

BT9979 

BT9980 

BT9981 

BT9982 

BT9983 

BT9984 

BT9985 

BT9986 

BT9987 

BT9988 

891486.7 583566.8 1000.505 TOPE 

891480 583579.7 1000.771 TOP B 

891548.2 583580.3 1001.342 TOP 

891626.1 583578.5 1001.754 TOPE 

891634.8 583595.5 1001.54 ROGD B 

891635.6 583605.5 1000.855 TNG 

891541.4 583605.4 1000.651 TNG 

891540.4 583596.7 1001.132 ROGD 

891467.2 583601.8 1001.348 ROGD 

891436.3 583582.7 1000.913 ROGD E 

891460 583612.9 1000.635 TNG 

891434.7 583621.7 1000.895 EGW 

891434.6 583647.5 1001.201 EPP EOHV 

891430.2 583653.1 1000.995 HTBC 

891428.2 583653.5 1000.371 HLIP 

891436.5 583654.3 1000.822 TNG 

891442.7 583654.9 1000.328 TNG 

891536.7 583655.6 1000.553 TNG 

891641.6 583655.4 1000.701 TNG 

891642.2 583800.5 1001.017 TNG 

891538.4 583801.5 1000.875 TNG 

891440.8 583802.8 1000.882 TNG 

891436 583793.9 1001.333 EPP EOHV 

891429.5 583743.7 1001.472 HTBC E 

891427.6 583743.6 1000.924 HLIP E 

891429 583743.9 1000.973 ROEA B 

891428.4 583800.4 1001.163 ROEA 

891434.3 583800.7 1000.936 TNG 

891434.8 584016.7 1001.937 EPP EOHV 

891427.9 584020.1 1001.956 ROEA 

891422 584052.5 1002.111 MHS 

891433.4 584021.5 1001.687 TNG 

891445.7 584021.3 1001.321 TNG 

891532.9 584021 1001.428 TNG 

891637.2 584020.5 1001.603 TNG 

891648.6 584243.5 1002.075 TNG 

891546 584243.4 1001.934 TNG 

891443.8 584241.6 1002.001 TNG 

891438.1 584242.5 1002.397 EPP EOHV 

891433.7 584242.4 1002.301 TNG 

891429.8 584245.1 1002.497 ROEA 

891437.6 584193.2 1002.073 UWFH 

891398.2 584195.1 1002.884 uwv 
891440 584432.8 1002.597 MHT 

891440.3 584466.5 1003.179 EPP EOHV 

891433.3 584472.8 1003.329 ROEA 

891438.6 584472.5 1002.78 TNG 

BT9989 

BT9990 

BT9991 

BT9992 

BT9993 

BT9994 

BT9995 

BT9996 

BT9997 

BT9998 

BT9999 

891450.8 584472.3 1002.565 TNG 

891538.7 584472.6 1002.684 TNG 

891645.5 584472.2 1002.94 TNG 

891655.9 584701.2 1003.689 TNG 

891550.6 584701.4 1003.376 TNG 

891455.2 584701.3 1003.339 TNG 

891442.8 584701.4 1003.73 TNG 

891436.9 584701.3 1004.077 ROEA 

891444.5 584694.3 1003.722 EPP EOHV 

891429.8 584551 1003.776 MHS 

891453.3 585187.8 1005.18 UWFH 

CGOAK45G 891332.4 575221 973.903 ROCL 

CGOAK45G 891376.9 575222.9 973.298 HLIP B 

KR88001 891631.4 573533.6 983.129 TOP 

KR88002 

KR88003 

KR88004 

KR88005 

KR88006 

KR88007 

KR88008 

KR88009 

KR88010 

KR88011 

KR88012 

KR88013 

KR88014 

KR88015 

KR88016 

KR88017 

KR88018 

891632.6 573537.9 

891633.5 573548.2 

891626.5 573515.7 

891623.7 573483.6 

891622.2 573452.6 

891527.3 573457.9 

891533.4 573496.8 

891538.6 573527.2 

891442.9 573539.8 

891444.3 573508.6 

891447.5 573457.5 

891471.7 573547.1 

891539.4 573546.3 

891539.9 573549.5 

891541.4 573559.7 

891489.6 573568.3 

8914 72 5735 73.9 

982.962 HEC B ROED B 

982.86 TOPl B ROEDl B 

965.56 TOE 

965.492 TNG 

965.132 TNG 

965.235 TNG 

965.384 TNG 

965.927 TOE 

965.471 TOE E 

965.455 TNG 

964.638 TNG 

971.05 IRCP-361N B 

982.517 TOP 

982.625 HEC ROED 

982.828 TOPl ROEDl 

982.452 TOPl ROEDl 

982.485 TOPl BC ROEDl BC 

KR88019 891459.1 573581 982.62 TOPl ROEDl 

KR88020 891455.7 573596.6 983.581 TOPl EC ROEDl EC 

KR88021 891455.3 573613.3 984.576 TOP1 E ROEDl E 

KR88022 891479.5 573557.2 982.157 ROED BC HEC 

KR88023 891478.7 573554.1 982.039 TOP 

KR88024 891463.8 573562.6 982.206 ROED 

KR88025 891452.7 573570.8 982.512 ROED 

KR88026 891446 573581.6 982.996 ROED 

KR88027 891443.2 573599.1 984.008 ROED EC 

KR88028 891442.1 573614.8 984.769 ROED E 

KR88029 891427.2 573564.4 981.439 HEC E 

KR88030 891426.8 573560.7 981.338 TOPE 

KR88031 

KR88032 

KR88033 

891425.6 573572.2 981.873 TOE B 

891434.5 573576 982.2 TOE 

891439.5 573583.7 982.706 TOE 

KR88034 891441.2 573593 983.411 TOE 

I I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KR88035 891441.7 573604.7 984.058 TOE 

KR88036 891441.1 573615 984.802 TOE E 

KR88037 891486.3 573588.3 975.739 WHW-81N-CL B 

KR88038 891486 573588.4 975.921 WHW-81N-CL 

KR88039 891478.5 573589.9 975.904 WHW-81N-CL 

KR88040 891471.3 573591.3 975.909 WHW-81N-CL 

KR88041 891471.2 573591.3 975.788 WHW-81N-CL E 

KR88042 891479.2 573590.7 971.993 IRCP-361N E 

KR88043 891477.9 573590.8 972.391 TOE B 

KR88044 891478.8 573604 972.004 TOE 

I<R88045 891479.3 573617.3 972.747 TOE E 

I<R88046 

I<R88047 

I<R88048 

KR88049 

I<R88050 

I<R88051 

I<R88052 

KR88053 

KR88054 

KR88055 

KR88056 

891492.4 573604.9 

891549.9 573597.4 

891480.7 573590.2 

891484.4 573589.2 

891489.6 573591.2 

891548.9 573585.7 

891635 573574.9 

891637.5 573593.4 

891640.4 573603.9 

891397.4 574494.6 

891596.3 574471.4 

972.695 TNG 

973.585 TNG 

972.196 TOE B 

973.519 TOE 

973.524 TOE 

973.748 TOE 

974.316 TOE E 

973.786 TNG 

973.745 CPC-LS33315-RED 

973.525 HLIP B ROEA B 

973.603 HTBC B 

I<R88057 891596.4 574473.4 973.23 HLIP1 B 

KR88058 891596.1 574495.8 973.771 ROEA1 B 

KR88059 891596.8 574520.7 973.277 ROEA2 B HLIP2 B 

I<R88060 891597.1 574522.7 973.73 HTBC2 B 

973.425 TNG 

972.921 TOP B 

971.589 TFL B 

973.316 TOP1 B 

973.898 EJB 

974.269 ELP 

I<R88061 

I<R88062 

I<R88063 

KR88064 

KR88065 

I<R88066 

KR88067 

I<R88068 

I<R88069 

KR88070 

I<R88071 

KR88072 

I<R88073 

KR88074 

KR88075 

I<R88076 

KR88077 

891595.7 574546.2 

891594.4 57 4565.5 

891595.2 574579 

891596.5 574591.5 

891572.9 574531.4 

891574.4 574529.2 

891555.2 574573.6 

891519.1 574582.2 

891511.8 574578 

891497.9 574565.3 

891477.3 574562.5 

891455.4 57 4565.5 

891443 574579.8 

891434.7 574604.6 

891553.8 574589.1 

891532.4 574596.1 

891518.9 574597.3 

973.18 TOP 

972.895 TOP 

972.733 TOP 

973.116 TOP 

973.099 TOP 

972.968 TOP 

973.257 TOP 

973.487 TOP 

971.799 TFL 

972.1 TFL 

972.186 TFL 

KR88078 891495.4 574600.4 969.282 TFL E TOE B TOE1 B 

I<R88079 

KR88080 

KR88081 

891488.6 574595.2 969.094 TOE 

891474.7 574592.1 969.013 TOE 

891461.9 574594.6 968.945 TOE 

I<R88082 891456.2 574604.8 969.245 TOE 

I<R88083 891474.9 574605.7 968.843 TNG 

I<R88084 891494.9 574608.5 969.127 TOE1 

I<R88085 891558.9 574599.7 973.246 TOP1 

I<R88086 891537.2 574609.8 973.37 TOP1 

I<R88087 891521 574622.6 973.134 TOP1 

KR88088 891546 574623.4 973.375 TNG 

KR88089 891586.6 574618.1 973.629 TNG 

I<R88090 891578.9 574714.9 973.767 TNG 

KR88091 891529.8 574713.6 973.29 TNG 

KR88092 891514.6 574701.7 

KR88093 

KR88094 

KR88095 

KR88096 

I<R88097 

KR88098 

KR88099 

KR88100 

I<R88101 

KR88102 

KR88103 

891509.9 574721.5 

891497.1 574735.7 

891487.2 574755.8 

891483.2 574778.5 

891503.4 574778 

891546.6 574777.7 

891580.1 

891432.3 

891432 

891432 

574779 

574674 

574706 

574725 

891435.5 574737.6 

972.86 TOP1 

972.634 TOP1 

972.813 TOP1 

972.415 TOP1 

972.528 TOP1 

972.988 TNG 

973.624 TNG 

973.636 TNG 

972.82 TOP 

972.914 TOP 

972.78 TOP 

972.805 TOP 

KR88104 891465.7 574745.9 972.739 TOP 

KR88105 891460.6 574760 973.289 TOP 

I<R88106 891459.5 574775.5 973.315 TOP 

I<R88107 891455:8 574676.4 968.915 TOE 

I<R88108 

I<R88109 

I<R88110 

KR88111 

KR88112 

I<R88113 

KR88114 

KR88115 

I<R88116 

KR88117 

KR88118 

KR88119 

I<R88120 

KR88121 

KR88122 

I<R88123 

KR88124 

KR88125 

KR88126 

KR88127 

KR88128 

891473.9 574678.7 

891494 574680.2 

891492.6 574698.1 

891491 574710.8 

891454.4 574700.8 

891457.8 . 574714.8 

891477.8 574717.3 

891476.3 574728.2 

891475.3 574743.4 

891475.2 574777.6 

891432.9 574774.1 

891404.4 574773.6 

891406.6 574720.1 

891408.4 574653.4 

891415.6 574652.4 

891410.7 574609.6 

891414.8 574545.9 

968.656 TNG 

968.745 TOE1 

968.914 TOE1 

969.319 TOE1 

968.989 TOE 

968.959 TOE 

969.448 TFL B TOE E TOE1 E 

970.078 TFL 

970.917 TFL 

971.687 TFL 

973.092 TNG 

973.305 TNG 

973.399 TNG 

973.576 TNG 

974.153 EJB 

973.762 TNG 

973.991 TNG 

891427 574571.2 974.731 HEC8 B 

891427.1 574571.2 

891426.7 574575.2 

891432.9 574575.7 

974.688 HEC8 B 

974.647 HEC8 

974.633 HEC8 



KR88129 

I<R88130 

KR88131 

KR88132 

I<R88133 

KR88134 

KR88135 

KR88136 

KR88137 

KR88138 

KR88139 

KR88140 

I<R88141 

KR88142 

KR88143 

I<R88144 

KR88145 

KR88146 

KR88147 

I<R88148 

KR88149 

I<R88150 

KR88151 

KR88152 

KR88153 

I<R88154 

KR88155 

KR88156 

KR88157 

KR88158 

KR88159 

KR88160 

KR88161 

KR88162 

KR88163 

I<R88164 

KR88165 

KR88166 

KR88167 

KR88168 

I<R88169 

KR88170 

KR88171 

I<R88172 

KR88173 

KR88174 

KR88175 

891433.3 574571.7 

891433 574578.7 

891432.9 574582.7 

891426.6 574582.7 

891426.6 574578.6 

891429.1 574580.7 

891429.2 574573.5 

891442.4 574579.1 

891440.7 574569.9 

891442.2 574560.3 

891468.1 574542.6 

891445.6 574545.4 

891431.5 574539.8 

891428 574536.2 

891439.1 574528.8 

891461.9 574529.4 

891496 574521.9 

974.688 HEC8 C 

974.552 HEC8 B 

974.57 HEC8 

974.63 HEC8 

974.583 HEC8 C 

972.958 ECSB DNC 

972.86 ECSB DNC 

973.386 ECR-4-41N-POWER-? 

973.441 ECR-4-41N-POWER-? 

973.652 TNG 

973.583 TNG 

974.395 UWM 

974.041 ETPED 

974.101 TNG 

974.805 UWFH 

973.994 TNG 

974.272 HTBC2 

891496 574520 973.857 HLIP2 ROEA2 

891498 574494.9 

891497.1 574472.7 

891497.2 574470.8 

891435.5 574470.4 

891435.5 574472.4 

891435.5 574493.4 

891435.1 574495.5 

891404.4 574494.7 

891403.7 574519.5 

891433 574519.6 

891433.1 574521.5 

891408.3 574531.5 

891397.7 574558.2 

891395.6 574558.1 

891439.2 574511.1 

891446.6 574511.3 

891425.1 574565.2 

891447.9 574495.5 

891362.1 574494.9 

891362 574497.2 

891360.3 574554.7 

891357.4 574654.2 

891392.8 574656.2 

891394.9 574656.2 

891391.6 574769.2 

891389.7 574769.3 

891354.3 574769 

891351.3 574869.8 

891386.7 574871.8 

974.269 ROEA1 

973.636 HLIP1 

973.994 HTBC 

974.136 HTBC E 

973.75 HLIP1 E 

974.005 ROEA1 

974.05 HLIP1 B ROEA1 

973.584 HLIP1 ROEA1 

973.643 HLIP1 ROEA1 

974.191 HLIP1 E ROEA1 E HLP2 E ROEA2 E 

974.582 HTBC2 BC 

974.379 HTBC2 

974.196 HTBC2 EC 

973.769 HLIP ROEA 

974.326 uwv 
974.264 uwv 
973.988 CPC-LS37936-0RANGE 

974.253 CPK-LS33315-WASHER 

973.253 CBCHH-VAN-BUREN-127TH 

973.966 ROCL B 

974.173 ROCL 

974.434 ROCL 

973.911 ROEA E HLIP 

974.317 HTBC2 E HTBC B 

974.608 HTBC 

974.169 HLIP 

974.674 ROCL 

974.753 ROCL 

974.181 HLIP 

KR88176 

I<R88177 

KR88178 

KR88179 

KR88180 

KR88181 

KR88182 

I<R88183 

I<R88184 

I<R88185 

KR88186 

KR88187 

I<R88188 

I<R88189 

KR88190 

I<R88191 

KR88192 

891388.7 574871.9 

891398.1 574852.6 

891396.5 574853.9 

891397.4 57 4872.6 

891419.5 574872.1 

891455.8 574872.6 

891471.4 574872.7 

891481.4 574872.9 

891509.9 574874.8 

891593.7 574873.1 

891593.2 574977.5 

891510.7 574980.5 

891477.5 574979.9 

891468.2 574979.3 

891452.7 574978.1 

891417 574977.3 

891389.9 574977.4 

974.655 HTBC 

974.685 EJB 

974.56 ELP 

974.096 TNG 

973.272 TNG 

973.338 TOP 

971.857 TFL 

973.48 TOP1 

973.577 TNG 

973.553 TNG 

973.632 TNG 

973.377 TNG 

973.282 TOP1 

971.973 TFL 

972.995 TOP 

972.974 TNG 

974.059 TNG 

KR88193 891385.7 574977.2 974.431 HTBC 

KR88194 

KR88195 

KR88196 

KR88197 

KR88198 

KR88199 

KR88200 

KR88201 

KR88202 

KR88203 

I<R88204 

KR88205 

KR88206 

KR88207 

KR88208 

KR88209 

KR88210 

I<R88211 

KR88212 

I<R88213 

KR88214 

KR88215 

I<R88216 

KR88217 

KR88218 

KR88219 

KR88220 

KR88221 

KR88222 

891383.7 574977.2 

891348.2 574977.2 

891345.5 575074.2 

891380.9 575075.5 

891382.8 575075.5 

891392.1 575075.5 

891390.7 575053.5 

891392.4 575051.8 

891420.9 575068.4 

891420.7 575072.5 

891427 575072.7 

891427.2 575068.7 

891423.4 575070.6 

891413.8 575113.2 

891417.7 575111.3 

891417.5 575115.4 

891411.3 575115 

891411 575118.5 

891414.4 575118.8 

891414.1 575122.2 

891412.5 575120.5 

891381.7 575154.2 

891424.1 575088.7 

891446 575088.3 

891461.7 575089 

891472.4 575089.4 

891503.1 575091.3 

891590.3 575093.3 

891591.1 575190.7 

974.006 HLIP 

974.451 ROCL 

974.185 ROCL 

973.683 HLIP 

974.128 HTBC 

973.411 TNG 

974.388 ELP 

974.343 EJB 

974.497 HEC B 

974.508 HEC 

974.573 HEC 

974.526 HEC C 

972.41 ECSB DNC 

972.318 ECSB DNC 

974.469 HEC B 

974.532 HEC 

974.445 HEC RECT 

974.209 HEC B 

974.176 HEC 

974.244 HEC RECT 

976.23 ETRN DNC 

974.186 U-CP-TEST-HANDHOLE 

974.211 TNG 

972.854 TOP 

971.879 TFL 

972.719 TOP1 

973.523 TNG 

973.962 TNG 

974.088 TNG 
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KR88223 

KR88224 

KR88225 

KR88226 

KR88227 

KR88228 

KR88229 

KR88230 

KR88231 

KR88232 

KR88233 

KR88234 

KR88235 

KR88236 

KR88237 

KR88238 

KR88239 

KR88240 

KR88241 

KR88242 

KR88243 

KR88244 

KR88245 

KR88246 

KR88247 

891492.6 575195.6 

891467.5 575164.9 

891465.1 575180.3 

891455.7 575196.1 

891445.9 575164.2 

891460.5 575164.3 

891458.8 575179.7 

891452.1 575178.5 

891447.8 575186 

891452.5 575190.2 

891435.1 575213.3 

891431 575208.5 

891426.8 575202.1 

891392.9 575223 

891385.1 575223.1 

891392.5 575231.5 

891384.8 575231.6 

891393.2 575238.4 

891384.7 575239.1 

891416.4 575194.1 

891416.8 575189.9 

891416 575180.8 

891399.1 575189.9 

891379.6 575191 

891377.7 575190.9 

973.535 TNG 

972.482 TOP1 

972.597 TOP1 

972.964 TOP1 

972.773 TOP 

972.027 TFL 

972.17 TFL 

972.648 TOP 

972.765 TOP 

972.591 TFL 

973.028 TOP1 

972.623 TFL 

972.964 TOP 

973.342 TOP 

973.402 TOP E 

972.764 TFL 

972.827 TFL E 

973.204 TOP1 

973.452 TOP1 E 

973.113 TNG 

973.289 ECR-4-41N-POWER-? 

972.596 ECR-4-4JN-POWER-? 

973.277 TNG 

973.872 HTBC E 

973.436 HLIP E 

KR88248 891340.1 575190.1 974.016 ROCL E 

KR88249 

KR88250 

KR88251 

KR88252 

KR88253 

KR88254 

KR88255 

KR88256 

891359.5 575792.2 973.163 MHS 

891350.8 575800 973.352 MHS 

891349.7 575809.6 973.418 MHS 

891368 575810.3 973.287 MHS 

891324.5 575813.5 973.267 CBCHH-EL-MIRAGE-VAN-BUREN 

891324.5 575815.6 973.758 ROCL B 

891318.3 575819.5 973.617 uwv 
891332.5 575826.4 973.71 uwv 

KR88257 891373.6 575842.4 973.287 U-CP-TEST-HANDHOLE 

KR88258 

KR88259 

KR88260 

J<R88261 

KR88262 

KR88263 

KR88264 

KR88265 

KR88266 

KR88267 

KR88268 

891387.5 575837.5 

891405.9 575856 

891406.4 575840 

891417.2 575825.3 

891556.4 575812.7 

891556.5 575839.6 

891556.3 5 75844 

891556.4 575847.2 

891561.5 575851.7 

891553 575847.1 

891485.1 575847 

973.171 U-CP-TEST-HANDHOLE 

973.164 UWM-RECLAJMED 

973.05 UWV-RECLAIMED 

973.096 uwv 
973.887 ROCLl B 

973.478 ROEA 

973.383 TNG 

973.669 FTS B 

972.8 TOE B 

973.917 OMB 

973.45 FTS 

J<R88269 891485.5 575842.5 973.273 TNG 

KR88270 

KR88271 

KR88272 

KR88273 

KR88274 

KR88275 

KR88276 

KR88277 

KR88278 

KR88279 

KR88280 

KR88281 

KR88282 

KR88283 

KR88284 

KR88285 

KR88286 

KR88287 

KR88288 

KR88289 

KR88290 

KR88291 

KR88292 

KR88293 

KR88294 

891485.4 575839.4 

891484.6 575812.1 

891432.8 575812.8 

891390 575813.9 

891454.4 575842.1 

891454.4 575844.6 

891454.9 575846.7 

891431.8 575866.8 

891425.1 575873,7 

891423.3 575871.8 

891413.8 575864.6 

891388.6 575895.3 

891395.9 575902.9 

891398.8 575904.7 

891382.7 575876.9 

891379.2 575881.5 

891381 575872.2 

891381.2 575871.6 

891388.3 575868.6 

891388.8 575869.2 

891392.8 575864.9 

891392.4 575864.5 

891394.5 575857.9 

891395.3 575857.8 

891399 575856.7 

973.283 ROEA 

973.671 ROCLl 

973.428 ROCLl 

973.376 ROCL1 E 

973.153 ROEA 

973.235 TNG 

973.728 FTS 

973.915 FTS 

973.89 FTS 

973.165 TNG 

972.832 TNG 

972.848 TNG 

972.683 TNG 

973.485 FTS 

972.741 ETSB 

973.27 HTBW B 

973.335 HTBC B HTBW 

973.326 HTBW 

973.059 HTBW 

973.577 HTBC 

973.466 HTBC 

973.201 HTBW 

973.334 HTBW 

973.449 HTBC E HTBW 

973.438 HTBW 

KR88295 891402.9 575856.1 973.438 HTBW E 

KR88296 

KR88297 

KR88298 

KR88299 

KR88300 

KR88301 

KR88302 

KR88303 

891424.6 575847 

891407.5 575849.9 

891407.5 575848.8 

891407.6 575850.8 

891402.7 575851.1 

891402.6 575849 

891392.9 575851.1 

891393.6 575853 

973.048 ROEA 

972.982 ROEA 

973.033 ROEA E HLIP B 

972.922 HTBC B 

973.483 HTBC BC 

973.055 HLIP BC 

973.011 HLIP 

973.381 HTBC 

KR88304 891385.7 575857.3 972.995 HTBC 

KR88305 

KR88306 

KR88307 

KR88308 

KR88309 

KR88310 

KR88311 

KR88312 

KR88313 

KR88314 

KR88315 

891384.5 575855.7 

891378.5 575862 

891380.1 575863.1 

891376.2 575871.3 

891374.4 575870.7 

891372.5 575880.5 

891374.4 575880.8 

891365.8 575943.4 

891361.8 575942.7 

891373.9 575884.8 

891371.9 575884.7 

972.889 HLIP 

972.83 HLIP 

972.797 HTBC 

973.238 HTBC 

972.871 HLIP 

972.82 HLIP EC 

973.234 HTBC EC 

973.737 FTS 

972.941 TNG 

972.74 HTBC E 

972.803 HLIP E ROEA B 

KR88316 891372.6 575884.8 972.775 ROEA 



KR88317 

KR88318 

KR88319 

KR88320 

KR88321 

891371.7 575890.1 

891358.2 575943.7 

891388.1 575865.2 

891378.1 575899.1 

891326.5 575899.6 

972.683 ROEA 

973.184 ROEA 

973.214 ETSP 

972.684 TNG 

973.718 uwv 
KR88322 891327.1 575905.5 973.737 MHW 

KR88323 

KR88324 

KR88325 

KR88326 

KR88327 

KR88328 

KR88329 

KR88330 

KR88331 

KR88332 

891326.4 575914.6 

891327.3 575942.7 

891328.3 576040.2 

891341.9 576010.3 

891339.9 576010.4 

891355.2 575999.2 

891354.3 576018.1 

891354.5 576046.2 

891340.1 576041.3 

891358.5 576041.3 

973.838 uwv 
973.843 ROCL 

974.081 ROCL 

973.923 ROEA 

973.844 ROEA 

973.62 EPP EOH B 

973.499 EGW 

973.681 EPP EOH 

973.99 ROEA 

973.459 TNG 

KR88333 891366.3 576041.7 973.394 FTS 

KR88334 891361.5 576136.8 972.714 TNG 

KR88335 

KR88336 

KR88337 

KR88338 

KR88339 

KR88340 

KR88341 

KR88342 

KR88343 

KR88344 

KR88345 

KR88346 

KR88347 

KR88348 

KR88349 

KR88350 

KR88351 

KR88352 

KR88353 

891347.3 576137.9 

891340.9 576138.1 

891354.9 576103.7 

891329.4 576139.6 

891329.9 576237.5 

891341.9 576237.5 

891351.5 576237.3 

891359.2 576224.9 

891356.2 576156.9 

891368.2 576236 

891367.8 576248.6 

891438.1 576246.8 

891437.6 576238.4 

891512.9 576239.9 

891513.1 576248.4 

891514.3 576252.3 

891515.3 576269.8 

891516.1 576273.9 

891515.6 576260.9 

973.76 TNG 

974.108 ROEA 

974.11 ET-MARKER-FIBER 

974.293 ROCL 

974.557 ROCL 

974.37 ROEA 

974.296 TNG 

973.607 TNG 

973.402 U-CP-TEST-HANDHOLE 

973.798 ROED B 

973.814 ROEDl B 

973.723 ROEDl 

973.533 ROED 

973.882 ROED E 

973.843 ROEDl E 

973.53 TOE1 B 

973.472 TOE2 B 

974.205 FW B 

973.284 TNG 

I<R88354 891519.1 576275.9 974.356 EOH2 B 

KR88355 891495.9 576276.3 974.168 EPP EOH2 

KR88356 891449 576274.1 974.231 FW 

KR88357 891449 576270.4 973.338 TOE2 

KR88358 891448.1 576260.1 973.073 TNG 

KR88359 

KR88360 

KR88361 

KR88362 

891446 576250.1 973.209 TOEl 

891371.1 576255.2 973.41 TOE1 

891373.5 576269.9 973.419 TOEl E TOE2 E 

891379.7 576262.8 973.137 TNG 

KR88363 891368.2 576273.8 973.875 FW 

KR88364 

KR88365 

KR88366 

KR88367 

KR88368 

891374.2 576274.5 

891388.3 576275.4 

891367.9 576250.6 

891385.3 576250.8 

891385.9 576234.7 

973.737 EGW 

973.911 EPP EOH2 

973.787 FW 

973.629 FW E FGP B 

973.62 FGP E FW B 

KR88369 891367.7 576234.5 973.804 FW 

KR88370 

KR88371 

KR88372 

KR88373 

KR88374 

KR88375 

KR88376 

KR88377 

KR88378 

KR88379 

891355.4 576275.7 

891352.2 576277.6 

891355.5 576284.6 

891367.9 576278.2 

891365.1 576277.1 

891361.7 576278.7 

891505.5 576225.3 

891440.4 576226.7 

891377.9 576228.1 

891371.7 576217.8 

974.335 EOH EOH2 E 

974.434 ETPED 

974.594 EPP EOH E 

973.976 CPC-LS33880-0RANGE 

973.939 ECR-11N 

973.769 ECR-liN 

972.923 TOE2 B 

972.97 TOE2 

973.192 TOE2 

973.186 TOE2 

KR88380 891370.4 576143 972.858 TOE2 

KR88381 891436.7 576144 972.763 TNG 

KR88382 

KR88383 

KR88384 

KR88385 

KR88386 

I<R88387 

KR88388 

KR88389 

KR88390 

KR88391 

KR88392 

KR88393 

KR88394 

KR88395 

KR88396 

KR88397 

KR88398 

KR88399 

KR88400 

891498.9 576143.7 

891367 576146.9 

891369.6 576065.2 

891366.7 576062.4 

891366.5 576061.4 

891417.4 576065.9 

891417.3 576062.4 

891477.7 576062.8 

891478.5 576066.4 

891478.7 576060.1 

891411.8 576059.3 

891369.4 5 76059 

891341.9 576275.1 

891329.6 576275.8 

891368.7 576009.5 

891367.9 575944.9 

891410.2 575896.5 

891456.2 575850.2 

891508.3 575852.4 

972.781 TNG 

973.22 FW 

973.095 TOE2 

973.512 FW 

973.569 FTS 

972.919 TOE2 

973.578 FW 

973.443 FW E 

973.103 TOE2 E 

972.924 TOE2 B 

972.929 TOE2 

973.241 TOE2 

974.482 ROEA E 

974.601 ROCL E 

972.456 TOE2 

973.036 TOE2 

972.616 TOE2 

972.934 TOE2 E TOE E 

972.728 TNG 

KR88401 891503.9 575897.6 972.422 TNG 

KR88402 891537.1 575885.8 972.553 TNG 

KR88403 891443 575907.9 972.539 TNG 

KR88404 891442 575972.4 972.544 TNG 

KR88405 891439.7 576021 972.601 TNG 

KR88406 891394.5 576045.8 972.669 TNG 

KR88407 

KR88408 

KR88409 

891522.6 575991 972.762 TNG 

891419.1 577191.2 975.917 TNG 

891406.6 577189.3 975.667 TNG 

KR88410 891391.5 577190.2 976.586 TNG 
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KR88411 891409.5 577257.8 976.383 EOH B EOHl B 

KR88412 891383.6 577141.4 976.453 HTBC B HTBW B 

KR88413 

KR88414 

KR88415 

KR88416 

KR88417 

KR88418 

KR88419 

KR88420 

891388.5 577141.2 976.597 HTBW 

891388.7 577146.4 976.608 TC B HTBW 

891394.6 577146.4 976.692 HTBW 

891395 577183.5 976.863 HTBW 

891390.1 577191.8 976.682 HTBW E 

891388.9 577176.6 976.727 TC E 

891384.1 577191.8 976.645 HTBC E 

891395 577173.5 976.756 ROED B 

KR88421 891394.9 577153.9 976.679 ROEDl B 

I<R88422 

I<R88423 

KR88424 

KR88425 

I<R88426 

KR88427 

KR88428 

KR88429 

KR88430 

KR88431 

I<R88432 

KR88433 

I<R88434 

I<R88435 

KR88436 

I<R88437 

KR88438 

KR88439 

I<R88440 

KR88441 

KR88442 

I<R88443 

KR88444 

891462.9 577134.5 

891463 577141.9 

891463.9 577182.5 

891464.2 577189.5 

891480.7 577206.9 

891442.9 577133.2 

891462.6 577133.3 

891581.4 577130 

891474.7 577171.6 

891474.7 577153.8 

891523.8 577161.3 

891523.7 577176.1 

891510 577180.4 

891502.1 577188.7 

891479.3 577187.6 

891476.1 577178.3 

891484.8 57714 7.5 

891504 577149.2 

891523.1 577148.1 

891558.3 577131.3 

891581.7 577131.4 

891582.6 577151 

891583.2 577161.9 

975.712 FTS B 

975.106 FTS 

975.462 FTS 

975.912 FTS 

975.938 FTS E 

975.331 WBLI< B 

975.717 WBLK E 

976.803 WBLI< B DNC 

976.519 ROED 

976.68 ROEDl 

976.499 ROEDl 

976.415 ROED 

976.352 MHE 

975.731 TNG 

975.897 TNG 

975.175 TNG 

975.617 ECSB DNC 

975.301 TNG 

975.239 TNG 

975.366 TNG 

975.528 TNG 

975.287 TNG 

976.394 ROEDl 

KR88445 891584.1 577178.2 976.459 ROED 

KR88446 

KR88447 

KR88448 

KR88449 

KR88450 

KR88451 

KR88452 

KR88453 

891657.8 577178.8 

891657.5 577162.5 

891657.4 577155.6 

891658.2 577130.2 

891747.7 577130.6 

891747.6 577129.6 

891747.2 577154 

891747.2 577161.1 

976.276 ROED 

976.082 ROEDl 

975.252 TNG 

975.558 TNG 

975.362 TNG 

976.384 WBLI< DNC 

975.147 TNG 

975.989 ROEDl 

KR88454 891747.6 577179.1 976.055 ROED 

KR88455 

KR88456 

891841.5 577178.7 

891841 577161 

976.2 ROED 

976.119 ROEDl 

KR88457 891840.7 577155 975.493 TNG 

KR88458 891840.2 577130.3 975.579 TNG 

KR88459 891800.3 577259.1 975.06 EOH 

KR88460 

KR88461 

I<R88462 

I<R88463 

I<R88464 

I<R88465 

I<R88466 

KR88467 

891927.7 577177.9 976.363 ROED E 

891927 577159.9 976.153 ROEDl E 

891927.1 577152.3 975.756 TNG 

891927.7 577130.4 975.697 TNG 

891927.7 577129.2 976.515 WBLK E 

892195.6 577262.9 976.645 EPP EOH 

892200.9 577273.4 975.539 EOH E 

892292.3 577219.7 977.001 EPP-LEG 

KR88468 892317.8 577219.8 976.678 EPP-LEG 

KR88469 

KR88470 

KR88471 

KR88472 

KR88473 

I<R88474 

KR88475 

I<R88476 

KR88477 

KR88478 

KR88479 

I<R88480 

KR88481 

KR88482 

KR88483 

I<R88484 

KR88485 

KR88486 

KR88487 

KR88488 

KR88489 

KR88490 

KR88491 

892317.8 577194.3 

892292.4 577194.3 

892304.2 577191 

892305.1 577222.8 

891406.8 577221.8 

891404.5 577189.1 

891286.6 577289.7 

891280.1 577290 

891274.2 577291 

891272.8 577268.3 

891278.6 577268.7 

891279.5 577249.6 

891273.6 577249 

891277.3 577219.5 

891283.2 577220 

891283.3 577210.3 

891277.5 577211.1 

891273.2 577198.8 

891278.7 577196.3 

891272.2 577183 

891266.9 577185.6 

891262.3 577172.6 

891267.7 577171.6 

977.165 EPP-LEG 

977.206 EPP-LEG 

975.324 EOH B 

975.43 EOH2 B 

975.595 EOH2 

975.875 EOH 

977.026 HTBC B 

977.212 HEC B 

977.367 HTBW B 

977.183 HTBW 

977.194 HEC 

977.131 HEC 

977.174 HTBW 

976.958 HTBW BC 

976.851 HEC BC 

976.816 HEC 

976.89 HTBW 

976.8 HTBW EC 

976.712 HEC EC 

976.653 HEC BC 

976.807 HTBW BC 

976.737 HTBW 

976.572 HEC 

KR88492 891266.2 577160.9 976.624 HEC EC 

KR88493 

KR88494 

KR88495 

KR88496 

KR88497 

KR88498 

KR88499 

KR88500 

891260.4 577160.8 

891285.5 577180.1 

891281 577165 

891267.8 577155.9 

891266.3 577155.6 

891260.4 577155.6 

891260.4 577155 

891260.4 577124.3 

976.84 HTBW EC 

976.516 HTBC BC 

976.548 HTBC 

976.531 HTBC EC 

976.608 HTBC E HEC ETC B 

976.753 HXC B HTBW 

976.794 ROEA B HTBW 

976.252 ROEAl B HTBW E 

KR88501 891259.4 577155.4 977.146 HXC 

KR88502 

KR88503 

891231.8 577155.7 

891231.7 577155.1 

975.586 HXC BC 

975.2 ROEA BC 

KR88504 891227.5 577156.6 975.223 ROEA 



KR88505 

KR88506 

KR88507 

KR88508 

KR88509 

KR88510 

KR88511 

KR88512 

KR88513 

KR88514 

KR88515 

KR88516 

KR88517 

KR88518 

KR88519 

891227.9 577157.1 

891226.5 577160.6 

891226 577160.6 

891225.9 577205.9 

891226.5 577205.9 

891226.4 577268.1 

891226.4 577269.2 

891225.8 577269.2 

891202.5 577269.1 

891198.5 577269.4 

891174.1 577269.5 

891174.1 577268.1 

891172.7 577265.4 

891169.9 577264.8 

891132.8 577264.7 

975.355 HXC 

975.215 HXC EC 

974.849 ROEA EC 

972.735 ROEA 

973.12 HXC 

973.655 HXC 

973.429 HXC E 

973.285 ROEA E 

973.546 ROEA B 

973.615 ROEA 

974.097 ROEA 

974.185 ROEA BC 

974.047 ROEA 

974.028 ROEA EC 

974.006 ROEA 

KR88520 891132.1 577264 974.084 ROEA 

KR88521 

KR88522 

KR88523 

KR88524 

KR88525 

KR88526 

KR88527 

KR88528 

KR88529 

KR88530 

KR88531 

KR88532 

KR88533 

KR88534 

KR88535 

KR88536 

KR88537 

KR88538 

KR88539 

KR88540 

891127.1 577245.4 

891132.1 577205.7 

891132.7 577205 

891163.9 577205 

891198.3 577205.1 

891201.6 577203.9 

891202.7 577200.7 

891202.7 577158.8 

891201.5 577156.5 

891199.9 577155.4 

891199.3 577155.3 

891193.2 577150.6 

891193.8 577125.6 

891121.5 577128.7 

891105.9 577121.4 

891094.3 577103.6 

891091.8 577087.8 

891122.5 577142.7 

891051.9 577163.2 

891052.7 577145.3 

976.676 ETRN DNC 

972.504 ROEA 

972.473 ROEA 

972.235 ROEA 

972.478 ROEA BC 

972.353 ROEA 

972.389 ROEA EC 

974.658 ROEA BC 

974.838 ROEA 

974.965 ROEA EC 

974.971 ROEA 

974.949 ROEA ROED B 

975.197 ROEAl E ROEDl B 

976.093 ROEDl BC 

975.785 ROEDl 

975.427 ROEDl EC 

975.295 ROEDl E 

976.688 ROED 

977.583 ROED E 

977.033 ROED B 

KR88541 891062.3 577143.4 976.903 ROED BC 

KR88542 891070.9 577136.4 976.74 ROED 

KR88543 891074.7 577125.4 976.208 ROED EC 

KR88544 

KR88545 

KR88546 

KR88547 

KR88548 

KR88549 

KR88550 

KR88551 

891074 577086.9 975.487 ROED E 

891045.2 577181.4 980.553 TOP B TOP2 B 

891046.3 577176 980.413 TOP 

891046.9 577164.7 977.798 TOE B 

891077.8 577163.8 

891080.2 577172.2 

891124.7 577144.9 

891090.3 577169.1 

977.541 TOE 

979.831 TOP 

977.027 TOE 

979.615 TOPl B TOP 

KR88552 

KR88553 

KR88554 

KR88555 

KR88556 

KR88557 

KR88558 

KR88559 

KR88560 

KR88561 

KR88562 

KR88563 

KR88564 

KR88565 

KR88566 

891125.2 577151.7 

891171.6 577146.6 

891170.3 577152 

891198 577155.7 

891195.9 577158.4 

891175.8 577186.2 

891155.5 577181.8 

891138.9 577190.3 

891119.5 577201.4 

891121.6 577227.1 

891127 577266.2 

891114.1 577270.7 

891104.5 577272.2 

891097.5 577260.4 

891096 577256.1 

979.135 TOP 

976.179 TOE 

977.752 TOP 

975.287 TOE E 

976.446 TOP E 

971.94 TOE B 

971.336 TOE 

971.365 TOE 

972.234 TOE 

973.624 TOE 

974.946 TOE E 

978.283 ROED B 

978.332 ROEDl B 

980.176 EPP 

979.734 EOHl 

KR88567 891096.3 577250.9 979.449 ROED 

KR88568 

KR88569 

KR88570 

KR88571 

KR88572 

KR88573 

KR88574 

KR88575 

KR88576 

KR88577 

KR88578 

KR88579 

KR88580 

KR88581 

KR88582 

KR88583 

KR88584 

KR88585 

KR88586 

KR88587 

891106.4 577244.9 

891080.3 577192.1 

891088.9 577221.5 

891066.3 577203 

891069.8 577199.1 

891059.2 577212.3 

891038.7 577200.3 

891041.6 577188.5 

891049.6 577186.4 

891043 577208.3 

891061.9 577230.6 

891079.2 577249.1 

891081.6 577257.2 

891085.1 577270.2 

890813.3 577260.6 

890812.4 577256.5 

890527.4 577256.8 

890528.5 577260.8 

890527 577222 

890514.3 577218.4 

979.318 ROED 

980.476 TOP1 

979.992 ROED TOPl 

980.078 ROED 

981.191 TOP1 

979.693 ROEDl 

979.178 ROEDl E 

978.975 ROED E 

980.584 TOPl E TOP2 E 

980.137 TOP B 

981.451 TOP 

982.841 TOP 

983.297 TOP 

984.363 TOP E 

975.623 EPP 

975.603 EOH1 

976.615 EOH1 E 

976.441 EPP 

976.45 EOH2 E 

978.071 EPP-LEG 

KR88588 890539.7 577218.3 977.795 EPP-LEG 

KR88589 890514.4 577193.1 978.113 EPP-LEG 

KR88590 890525 577189.6 977.129 EOH E 

KR88591 

KR88592 

KR88593 

KR88594 

KR88595 

KR88596 

KR88597 

KR88598 

890539.8 577192.9 

890933.9 577242.9 

890934.8 577233.7 

890938.2 577207.4 

890986.3 577204.7 

890988.9 577228.1 

890992 577248 

891036.1 577247.5 

978.484 EPP-LEG 

975.431 TNG 

974.993 TNG 

976.948 TNG 

976.522 TNG 

975.882 TNG 

977.032 TNG 

977.097 TNG 
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KR88599 

KR88600 

KR88601 

KR88602 

KR88603 

KR88604 

KR88605 

I<R88606 

I<R88607 

KR88608 

KR88609 

KR88610 

I<R88611 

KR88612 

KR88613 

I<R88614 

KR88615 

KR88616 

KR88617 

I<R88618 

KR88619 

KR88620 

I<R88621 

KR88622 

I<R88623 

KR88624 

KR88625 

I<R88626 

KR88627 

I<R88628 

I<R88629 

KR88630 

KR88631 

I<R88632 

KR88633 

I<R88634 

I<R88635 

KR88636 

KR88637 

KR88638 

I<R88639 

KR88640 

KR88641 

I<R88642 

KR88643 

I<R88644 

I<R88645 

891036.2 577221.9 

891018 577198.6 

891014.3 577178.4 

890978.2 577175.5 

890940.7 577177.4 

891131 577285.4 

891131 577270.3 

891171.5 577270.3 

891202.6 577270 

891225.8 577270 

891257.2 577269.9 

891257.4 577296.3 

891265.3 577295.2 

891288.6 577293.5 

891264.6 577245.1 

891261.8 577212.2 

891287.7 577180 

891251.2 577176.8 

891287.2 577099.4 

891274.6 577104.8 

891190.8 577243.9 

891155 577244.6 

891274.2 577296.2 

891391.6 579891.4 

891382.8 579892.4 

891384.7 579892.6 

891402.4 579892.8 

891496.9 579895.4 

891599.9 579895.9 

891603.5 579999.4 

891498.7 580001.7 

891488.2 580000.9 

891493 580008.3 

891491.9 580037.4 

891479.9 580053.3 

891433.8 580055.1 

891431 580027.6 

891434.4 580025.2 

891434.5 580011.4 

891450.1 579999 

891452 580011.3 

891480.6 580011.3 

8914 77.4 580042.8 

891447.7 580043.1 

891441.4 580043.1 

891443.4 

891450.3 

580031 

580025 

977.681 TNG 

977.075 TNG 

977.8 TNG 

977.615 TNG 

977.428 TNG 

979.594 OBC B DNC 

979.32 OBC DNC 

979.589 OBC E WBLI< B DNC 

973.847 WBLK E DNC 

973.824 WBLK B DNC 

984.27 WBLK DNC 

977.173 WBLK E 

977.57 TOP B 

976.609 HLIP B 

979.072 TOP 

979.869 TOP 

976.106 HLIP 

978.885 TOP E 

975.796 HLIP E 

976.151 EOH B 

973.125 usc 
973.368 usc 
977.233 EOH E 

990.046 EPP EOH B 

989.278 HLIP B 

989.744 HTBC B 

989.205 TNG 

988.302 TNG 

988.096 TNG 

988.724 TNG 

989.189 TNG 

989.698 TOP B 

989.564 TOP 

989.716 TOP 

989.68 TOP 

990.185 TOP 

989.258 TOP 

989.145 TOP HTBC2 B HEC B 

989.147 TOP HTBC1 B HEC E 

989.104 TOP C 

985.772 TOE B 

985.425 TOE 

985.591 TOE 

985.918 TOE 

986.43 TOE 

985.951 TOE 

985.831 TOE C 

KR88646 

KR88647 

I<R88648 

KR88649 

KR88650 

KR88651 

KR88652 

KR88653 

KR88654 

KR88655 

KR88656 

KR88657 

KR88658 

KR88659 

KR88660 

KR88661 

KR88662 

KR88663 

KR88664 

I<R88665 

KR88666 

KR88667 

I<R88668 

KR88669 

KR88670 

KR88671 

KR88672 

KR88673 

KR88674 

KR88675 

KR88676 

KR88677 

KR88678 

KR88679 

KR88680 

KR88681 

KR88682 

KR88683 

KR88684 

KR88685 

KR88686 

I<R88687 

I<R88688 

KR88689 

KR88690 

I<R88691 

KR88692 

891431.8 580025.3 

891415.8 580025.5 

891431.6 580011.4 

891415.6 580011.6 

891409.9 580012.4 

891409.7 580025 

891385.3 579989.8 

891383.4 579989.9 

891385.4 579989.8 

891400.3 579992.9 

891402.2 579992.9 

891402.2 579998 

891409.3 579988.4 

891392.7 579986.1 

891378.3 579979.9 

891402.3 580010.4 

891408.3 580010.3 

891409.6 580011.8 

891409.4 580025.7 

891408.5 580027.6 

891402.4 580027.7 

891401.8 580018.7 

891400.4 580019.2 

891464.3 580028.9 

891400.6 580101.5 

891402.6 580101.9 

891411.8 580102.1 

891428.4 580101.8 

891408.6 580139 

891501.7 580099.4 

891605.8 580093.5 

891610.5 580233.7 

891503.9 580230.2 

891435.9 580228.9 

891419.3 580226.4 

891411.8 580227.9 

891403.3 580228.3 

891401.4 580228.3 

891355 580291.9 

891402.9 580477.6 

891404.8 580477.5 

891357 580478.3 

891420.2 580473.4 

891415.2 580480.4 

891440.6 580475.1 

891509.3 580470.8 

891614.7 580467.4 

989.643 HTBC2 

989.941 HTBC2 

989.754 HTBC1 

989.995 HTBC1 

989.506 TC 

989.463 TC 

990.528 HTBC E 

990.136 HLIP E ROEA B 

990.18 ROEA 

989.928 ROEA E HLIP B 

989.927 HTBC B 

990.37 HTBC 

989.961 EC-J-BOX-FLAT 

989.506 EPP EOH 

990.134 MHE 

990.406 HTBC HEC B 

990.479 HEC 

990.54 HTBC1 E HEC 

990.496 HTBC2 E HEC 

990.521 HEC 

990.483 HEC E HTBC 

989.773 HFL E 

990.09 HLIP 

985.489 TNG 

990.497 HLIP 

990.982 HTBC 

990.833 TNG 

989.231 TNG 

991.189 UW-CP-TEST-HANDHOLE 

989.126 TNG 

989.085 TNG 

989.794 TNG 

990.025 TNG 

990.165 TNG 

990.884 EPP EOH 

991.568 TNG 

991.662 HTBC 

991.206 HLIP 

992.585 ROCL E 

992.918 HLIP 

993.324 HTBC 

993.847 ROCL E 

992.795 EPP EOH 

993.235 TNG 

991.307 TNG 

991.326 TNG 

990.949 TNG 



KR88693 

KR88694 

KR88695 

KR88696 

KR88697 

KR88698 

KR88699 

KR88700 

KR88701 

KR88702 

KR88703 

KR88704 

KR88705 

KR88706 

KR88707 

KR88708 

KR88709 

KR88710 

KR88711 

KR88712 

KR88713 

KR88714 

KR88715 

KR88716 

KR88717 

KR88718 

KR88719 

KR88720 

KR88721 

KR88722 

KR88723 

KR88724 

KR88725 

KR88726 

KR88727 

KR88728 

KR88729 

KR88730 

KR88731 

KR88732 

KR88733 

KR88734 

KR88735 

I<R88736 

891622.8 580725.6 

891517 580726.3 

891444.3 580725.8 

891414.6 580727.1 

891406.3 580727 

891404.3 580727.1 

891420.7 580724.8 

891370.8 580727.7 

891392.9 580772.6 

891413.9 580781.4 

891417.9 580958.9 

891416.1 580978 

891417.9 580979.8 

891417.8 580976.1 

891414.9 580976.1 

891414.9 580979.8 

891416.1 580985.7 

891407.8 580976.3 

891405.9 580976.3 

891374 580977.1 

891422.3 580976.1 

891420.7 580998.5 

891424.6 581016.1 

891420.2 581016.3 

891428.1 581019.7 

891428.2 581011.8 

891432.2 581011.9 

891432 581019.8 

891429.9 581015.5 

891445.2 581023.7 

891447.2 581023.8 

891447.2 581028.6 

891445.3 581028.7 

891442.8 581032.4 

891446.1 581025.3 

891415.8 581016.4 

891408.1 581002.6 

891406.1 581002.7 

891411.5 581017.1 

891416.9 581013.5 

891431.4 581029.7 

891416.9 581029.1 

891415.6 581024.7 

891420.7 581030.4 

I<R88737 891428.9 581035.1 

KR88738 . 891444.5 581038 

991.932 TNG 

992.168 TNG 

992.294 TNG 

995.007 TNG 

994.95 HTBC 

994.475 HLIP 

994.141 EPP EOH 

995.384 TA 

994.857 MHT 

995.195 SSL-45 

995.935 ECV 

996.361 UWBO 

996.434 HEC B 

996.568 HEC 

996.495 HEC 

996.57 HEC C 

996.627 UW-CP-TEST-HANDHOLE 

996.363 HTBC 

995.919 HLIP 

996.194 TA 

996.204 EPP EOH 

996.845 ETSB 

996.763 ETSB 

996.788 ETSB 

996.91 HEC B 

996.89 HEC 

996.863 HEC 

996.843 HEC C 

996.842 ETS-CNTL-CAB 

997.09 HEC B 

997.143 HEC 

996.899 HEC 

996.933 HEC C 

996.926 ECV-FIBER 

996.906 E-METER 

996.783 ETSP 

996.599 HTBC BC 

996.115 HLIP BC 

996.625 HTBC HTBW B 

996.915 HTBW 

996.987 HTBW 

996.512 HLIP 

996.466 HTBC 

996.522 HTBC 

996.902 HTBC 

996.849 HTBC EC 

I<R88739 891444.2 581039.9 996.388 HLIP EC 

I<R88740 

I<R88741 

KR88742 

KR88743 

I<R88744 

I<R88745 

KR88746 

I<R88747 

I<R88748 

I<R88749 

I<R88750 

I<R88751 

I<R88752 

I<R88753 

I<R88754 

KR88755 

I<R88756 

KR88757 

I<R88758 

KR88759 

KR88760 

KR88761 

KR88762 

KR88763 

KR88764 

KR88765 

KR88766 

I<R88767 

I<R88768 

I<R88769 

I<R88770 

I<R88771 

I<R88772 

I<R88773 

KR88774 

I<R88775 

KR88776 

KR88777 

I<R88778 

I<R88779 

I<R88780 

KR88781 

KR88782 

KR88783 

I<R88784 

KR88785 

891467.4 581011.2 

891445.5 581007.5 

891441.6 581014.5 

891441 580974.6 

891476.1 580973.2 

891480.9 581024.4 

891421.2 580913.4 

891432.4 580902.2 

891428.1 580899.9 

891424.5 580903.5 

891427 580910.1 

891432.1 580906.5 

891446.4 580903.6 

891456.3 580931.7 

891459 580928.6 

891453.3 580936.5 

891483.7 580960.5 

891487.8 580955.6 

891490.1 580952.2 

891523.5 580971.2 

891521 580975.8 

891518.7 580980.7 

891551.6 580994.6 

891553.2 580987.9 

891554.4 580982.9 

891580.2 580986.8 

891580.6 580991.1 

891581.1 580996 

891575.9 580977.7 

891532.2 580964.3 

891636.9 580977.3 

891638.4 580986.7 

891638.6 580991.3 

891639.2 580995.9 

891640.2 581021.3 

891639.7 581013.2 

891640.8 581038.2 

891640.8 581040.1 

891560.9 581040.1 

891560.7 581038.1 

891560.1 581026.5 

891559.2 581012.5 

891523.5 581021.7 

891493.1 581021.1 

891469.8 581021.6 

891424.8 581021.3 

996.389 ECV-QWEST 

996.867 UGV 

997.047 TNG 

996.091 TNG 

995.562 TNG 

996.815 TNG 

995.568 TNG 

993.514 TOP B TOP1 B 

994.372 TOP 

995.065 TOP 

995.068 TOP 

992.706 TFL B 

992.794 TNG 

991.737 TFL 

993.472 TOP1 

994.61 TOP 

994.389 TOP 

991.556 TFL 

993.713 TOP1 

993.621 TOP1 

991.553 TFL 

994.303 TOP 

994.541 TOP 

991.746 TFL 

993.46 TOP1 

993.69 TOP1 

991.943 TFL 

994.102 TOP 

992.765 TNG 

992.674 TNG 

992.79 TNG 

993.703 TOP1 E 

991.612 TFL 

993.482 TOP E 

995.814 EPP EQH2 B 

995.353 TNG 

996.088 HTBC2 B 

995.748 HLIP2 B 

996.066 HLIP2 E HLP E 

996.463 HTBC E HTBC2 E 

996.246 TNG 

996.045 TNG 

996.715 EPP EOH2 

996.544 EGW 

996.647 EPP EOH2 

996.654 EOH EOH2 E 

I<R88786 891424.7 581036.4 996.471 EOH E 
I 

I ! 
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KR88787 891404.7 581757.7 997.708 EGW 

KR88788 891403.9 581764.7 997.652 EGW 

I<R88789 891432.5 581757.9 996.725 EGW 

KR88790 891441.8 581723.5 996.498 EGW 

KR88791 891439.1 581723.8 996.4 EGA 

KR88792 891431.9 581704.6 996.294 EOH B 

KR88793 891433.3 581724.4 996.286 EPP EOH 

KR88794 891404.8 581790.7 997.961 EPP EOH 

KR88795 891403.8 581845 997.797 ETPED 

KR88796 891375.8 581862.7 998.395 ROCL B 

KR88797 891392.5 581862.8 

KR88798 

KR88799 

KR88800 

KR88801 

KR88802 

KR88803 

KR88804 

KR88805 

KR88806 

KR88807 

KR88808 

KR88809 

KR88810 

KR88811 

KR88812 

I<R88813 

KR88814 

KR88815 

I<R88816 

I<R88817 

KR88818 

KR88819 

I<R88820 

KR88821 

KR88822 

KR88823 

I<R88824 

I<R88825 

I<R88826 

KR88827 

KR88828 

KR88829 

891420.4 581862.6 

891452.1 581862.5 

891536.5 581850.8 

891613.5 581848.5 

891699.7 581857.6 

891715.9 581973.2 

891715.3 582031 

891717.2 582128.5 

891718.9 582251.9 

891726.7 582323.7 

891726.1 582330.1 

891639.2 582322.1 

891639.1 582330.7 

891638.2 582299.6 

891542.6 582299.2 

891541.6 582331 

891540.5 582315.6 

891477.3 582314.2 

891479.4 582331.3 

891477.7 582330.8 

891459.6 582331.3 

891438.3 582331.1 

891444 582332.5 

891438.8 582362.7 

891432.9 582362.1 

891433.1 582325.9 

891427.7 582332.2 

891433.7 582328.4 

891435.2 582327.2 

891435.7 582326 

891435.3 582324.7 

891434 582323.6 

997.91 ROEA B 

997.443 TNG 

997.175 TNG 

997.145 TNG 

996.921 TNG 

997.266 TNG 

997.467 TNG 

997.569 TNG 

997.983 TNG 

998.059 TNG 

998.605 TNG 

998.32 WBLI< B 

998.293 TNG 

997.912 WBLK 

997.529 TNG 

997.289 TNG 

997.831 WBLK 

997.972 TNG 

997.765 TNG 

998.505 WBLK E DNC 

998.076 TNG 

998.2 TNG 

998.11 HEC B HTBW B 

998.039 HTBW 

997.845 HTBW 

997.792 HEC 

996.998 UDCB 

997.44 HEC1 B 

997.255 HECl BC 

997.29 HEC1 

997.282 HEC1 

997.314 HEC1 

997.304 HECl 

I<R88830 891431.9 582323.7 997.398 HECl EC 

I<R88831 891425.3 582327.4 997.676 HEC C 

KR88832 891424.6 582305.6 998.183 TNG 

I<R88833 891409.1 582286.8 998.654 EGW 

KR88834 891410.2 582266 998.497 EC-JBOX-FLAT 

I<R88835 891438.3 582267.5 997.824 TNG 

KR88836 891459.8 582264.8 997.817 TNG 

KR88837 891412.7 582176.9 997.929 TNG 

KR88838 891458.2 582169.5 997.26 TNG 

I<R88839 891451.7 582040.4 997.459 TNG 

KR88840 891531 582030.3 997.664 TNG 

KR88841 891584.9 582029.5 997.65 TNG 

KR88842 891438.6 581938.3 997.519 TNG 

KR88843 891407.6 581941.4 997.677 TNG 

I<R88844 891393.7 581941.8 997.904 ROEA 

KR88845 

KR88846 

KR88847 

KR88848 

KR88849 

KR88850 

KR88851 

KR88852 

KR88853 

KR88854 

I<R88855 

KR88856 

KR88857 

KR88858 

KR88859 

I<R88860 

KR88861 

KR88862 

KR88863 

KR88864 

KR88865 

I<R88866 

KR88867 

KR88868 

KR88869 

I<R88870 

KR88871 

KR88872 

KR88873 

KR88874 

KR88875 

KR88876 

KR88877 

891405.7 582004.2 

891397.4 582013.8 

891397.9 582021.2 

891395.2 582038.6 

891405.9 582039.1 

891391 582057.4 

891378.7 582040 

891412.6 582036.2 

891400.5 582162.4 

891402.8 582238.1 

891400.1 582239.8 

891402 582239.8 

891408.1 582259.7 

891403.3 582282.7 

891401.4 582283 

891383.9 582283.1 

891396.1 582340.6 

891424.9 582326.8 

891425.4 582327.6 

891425.7 582332.6 

891427.6 582332.2 

891427.6 582333.1 

891435.8 582391.3 

891441.6 582391.4 

891428.6 582396.6 

891433.6 582396.4 

891433.4 582386.1 

891428.5 582386.2 

891430.2 582389.9 

891439 582433.4 

891433.1 582433.1 

891439.2 582495.2 

997.723 ETPED 

998.113 MHT 

998.153 MHT 

997.959 ROEA 

998.4 EPP EOH 

998.116 MHS 

998.503 ROCL 

997.913 TNG 

998.115 ROEA 

998.521 ROEA 

998.55 HLIP B ROEA E 

998.793 HTBC B 

998.504 EPP EOH E 

999.022 HTBC 

998.686 HLIP 

999.001 ROCL 

998.188 MHS 

998.113 HTBC 

997.655 HTBC E HEC2 B 

997.454 HLIP E 

997.561 HTBC B HEC2 E 

997.826 HTBC E 

998.076 HEC 

998.152 HTBW 

998.046 HEC3 B 

998.02 HEC3 

998.085 H EC3 

998.082 HEC3 E 

998.069 MHSD 

998.26 HTBW 

998.226 HEC 

998.445 HEC 

891445 582495.4 998.509 HTBW 

KR88878 891440.2 582534.8 998.601 HTBW 

KR88879 891434.4 582534.3 998.449 HEC 

KR88880 891438.7 582559.5 998.534 HEC 



KR88881 

KR88882 

KR88883 

KR88884 

KR88885 

KR88886 

KR88887 

KR88888 

KR88889 

KR88890 

!<R88891 

KR88892 

KR88893 

KR88894 

KR88895 

KR88896 

KR88897 

KR88898 

KR88899 

KR88900 

KR88901 

KR88902 

KR88903 

KR88904 

KR88905 

KR88906 

KR88907 

KR88908 

KR88909 

KR88910 

KR88911 

KR88912 

KR88913 

KR88914 

KR88915 

KR88916 

KR88917 

KR88918 

KR88919 

KR88920 

891444.6 582560.1 

891441.2 582596.3 

891435.3 582596.4 

891439.8 582642.1 

891445.7 582641.9 

891442 582657.5 

891437.1 582654 

891432.7 582658.5 

891439.4 582664 

891438.8 582670.1 

891438.7 582680.6 

891449.2 582689.2 

891461.4 582688.6 

891467.9 582718.7 

891482.2 582718.6 

891489.2 582725.1 

891482.8 582731.7 

891467.9 582731.8 

891461 582725.7 

891462.4 582762.2 

891460.8 582762 

891452.7 582770.7 

891454.2 582896.9 

891444.4 

891444.2 

582991 

582993 

891445.4 582995.6 

891437.8 582995.7 

891439.6 582996.3 

891448.2 583032.7 

891453.9 583032.5 

891439.2 583072.7 

891444 583072.7 

891444.3 583082.6 

891439.4 583082.7 

891440.9 583076.2 

891443.4 583098.5 

891449.2 583097.8 

891454 583156.4 

891448.1 583156.7 

998.617 HTBW 

998.715 HTBW 

998.629 HEC 

998.758 HEC 

998.923 HTBW 

998.706 HTBW 

998.655 HEC 

998.666 HEC E 

998.835 HTBW 

998.612 HTBW 

998.769 HTBW 

999.055 HTBW 

999.305 HTBW E 

999.387 HTBC B 

999.659 HTBC BC 

999.948 HTBC 

999.621 HTBC EC 

999.514 HTBC BC 

999.203 HTBC C 

999.125 HTBW B 

999.052 HTBW 

998.865 HTBW 

999.132 HTBW 

999.118 HTBW 

999.202 HTBW 

999.233 HTBW 

999.137 HEC B 

999.172 HEC 

999.408 HEC 

999.059 HTBW 

999.269 HEC3 B 

999.235 HEC 3 

999.292 HEC3 

999.293 HEC3 E 

999.275 MHSD 

999.435 HEC 

999.488 HTBW 

999.706 HTBW 

999.644 HEC 

891449 583221.6 999.755 HEC 

KR88921 891454.7 583221.2 999.989 HTBW 

I<R88922 891451.9 583265.7 999.893 HTBW 

KR88923 891446 583265.6 999.828 HEC 

KR88924 891447.9 583296.2 999.873 HEC 

KR88925 

KR88926 

891453.7 583296.2 

891443.1 583322.9 

999.955 HTBW 

999.904 HEC E 

KR88927 891449.6 583323.8 1000.025 HTBW 

KR88928 

KR88929 

I<R88930 

I<R88931 

I<R88932 

I<R88933 

I<R88934 

KR88935 

I<R88936 

KR88937 

KR88938 

KR88939 

KR88940 

KR88941 

KR88942 

KR88943 

KR88944 

KR88945 

KR88946 

KR88947 

KR88948 

KR88949 

KR88950 

KR88951 

KR88952 

KR88953 

KR88954 

KR88955 

KR88956 

KR88957 

KR88958 

I<R88959 

I<R88960 

KR88961 

KR88962 

KR88963 

KR88964 

KR88965 

KR88966 

KR88967 

891460.3 583360.7 1000.37 HTBW 

891402.3 583405.2 1000.518 ROCL 

891461.3 583427.1 1000.381 HTBW 

891451.5 583497.1 1000.246 HTBW 

891451.8 583510.1 1000.479 HTBW 

891453.8 583517.5 1000.602 HTBW 

891466.3 583529.8 1001.012 HTBW 

891476.4 583531.9 1001.136 HTBW 

891486.3 583531.7 1001.129 HTBW 

891486.5 583529.6 1001.155 HTBW 

891487.7 583527.9 1001.117 HTBW 

891489.9 583526.9 1001.184 HTBW 

891517.9 583526.7 1001.294 HTBW 

891572.1 583526.6 1001.584 HTBW E 

891571.9 583531.5 1001.449 HEC B 

891498.2 583531.8 1001.084 HEC 

891496 583533.6 1001.148 HEC 

891496 583536.9 1001.113 HEC E 

891424.3 585499.3 1006.341 ROCL B 

891449.8 585500 1005.692 ROEA 

891455.9 585503.7 1005.65 EPP EOH B 

891462.3 585509.4 1005.099 WBLK B 

891476.5 585509.3 1004.828 WBLK FTS B 

891476.6 585498.6 1004.465 TNG 

891543.3 585508.5 1005.272 WBLK 

891553.6 585495.4 1004.892 TNG 

891653.2 585507 1005.581 WBLK E 

891653 585494.6 1005.074 TNG 

891445 585551.1 1005.975 MHS 

891478.7 585610.1 1005.216 FTS E HEC B 

891484.9 585612.3 1005.07 HEC 

891531.8 585611.8 1005.369 HEC E 

891533 585577.2 1005.153 TNG 

891533.2 585627.6 1005.574 HEC B 

891534 585650.1 1005.357 TNG 

891561.2 585695.1 1005.409 WBLI< B 

891483.8 585628.2 1005.235 HEC 

891478.8 585630.1 1005.314 HEC E FTS B 

891479.7 585695.1 1005.898 FTS 

891479 585696 1005.93 FTS E WBLK 

KR88968 891464.8 585696.1 1005.98 WBLK 

KR88969 891464.8 585699 1006.087 WBLK E FCL B 

KR88970 891460.9 585694.8 1006.009 EPP EOH 

KR88971 891459.1 585625.4 1005.94 TNG 

KR88972 

KR88973 

891451.7 

891427 

585625 1006.113 ROEA 

585698 1006.821 ROCL 

KR88974 891452.9 585698.2 1006.211 ROEA 
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KR88975 891459.6 585699.7 1005.935 SSL-45 

KR88976 891460.7 585717.5 1006.134 EGW 

I<R88977 

KR88978 

KR88979 

KR88980 

KR88981 

I<R88982 

I<R88983 

KR88984 

KR88985 

KR88986 

KR88987 

KR88988 

KR88989 

I<R88990 

I<R88991 

KR88992 

KR88993 

KR88994 

KR88995 

KR88996 

KR88997 

KR88998 

KR88999 

891461.2 585726.4 1006.176 EGW 

891466.2 585768.9 1006.295 FCL 

891454.1 585770.4 1006.264 ROEA 

891455.3 585849.3 1006.786 ROEA 

891467.1 585850.1 1006.317 FCL 

891467.7 585902.6 1006.822 FCL DNC 

891467.5 585903 1006.552 TNG 

891463.1 585903.1 1006.867 EPP EOH E 

891456.4 585905.4 1006.827 ROEA 

891430.8 585906.4 1007.289 ROCL 

891482.8 585903.1 1007.013 FCL DNC 

891482.1 585903.8 1006.637 TNG 

891469.5 585968.2 1007.215 WBLI< B FRI B 

891483.3 585968.3 1007.127 FCL E WBLI< 

891465.6 585969.5 1007.144 ETPED 

891470.4 586016.3 1007.438 FRI 

891458.3 586016.4 1007.164 ROEA 

891431.9 586018.1 1007.355 ROCL 

891454 586053.3 1007.442 MHS 

891466.8 586070.6 1007.534 ETPED 

891471.9 586097.6 1007.847 FRI 

891473.7 586104.8 1006.814 TNG 

891498.1 586122.5 1008.262 ETSP 

KR89000 891543.1 585981.8 1006.634 TNG 

I<R89001 

KR89002 

KR89003 

I<R89004 

KR89005 

KR89006 

KR89007 

KR89008 

I<R89009 

KR89010 

KR89011 

KR89012 

KR89013 

KR89014 

KR89015 

KR89016 

KR89017 

891547.1 585969.7 1007.243 WBLI< 

891548.4 586031.1 1007.157 TNG 

891628.1 586030.4 1006.922 TNG 

891631.5 586099.2 1006.916 TNG 

891577.6 586117.5 1008.193 HEC B 

891573.6 586117.7 1008.136 HEC 

891573.9 586123.9 1008.304 HEC RECT 

891575.7 586121.5 1006.868 ECSB DNC 

891577.3 586135.7 1007.121 TNG 

891633.1 586134.2 1007.181 TNG 

891637.6 586151.5 1008.515 TOP B 

891636.7 586149 1008.282 EOH B 

891618 586148.8 1008.474 EPP EOH 

891588.2 586148.8 1008.731 EGW 

891587.8 586151.6 1008.591 TOP 

891583.3 586138.6 1007.3 TNG 

891541.1 586148.5 1009.531 EPP EOH 

I<R89018 891537.4 586148.6 1008.545 EC-4-21N 

KR89019 891517.9 586151.5 1008.698 TOP 

KR89020 891514 586149.5 1008.553 TOP 

KR89021 891512.5 586149.7 1008.497 TOPE 

KR89022 891512 586149.6 1009.721 WHW-CL-12 B 

KR89023 891511.9 586151.7 1009.737 WHW-CL-12 

I<R89024 

KR89025 

KR89026 

KR89027 

KR89028 

KR89029 

KR89030 

I<R89031 

I<R89032 

KR89033 

I<R89034 

KR89035 

KR89036 

KR89037 

I<R89038 

KR89039 

I<R89040 

I<R89041 

KR89042 

KR89043 

KR89044 

I<R89045 

KR89046 

891503 586151.8 1009.768 WHW-CL-12 

891502.8 586163.4 1009.734 WHW-CL-12 

891511.8 586163.4 1009.785 WHW-CL-12 

891511.8 586165.3 1009.762 WHW-CL-12 E 

891512.5 586165.6 1008.504 TOP B 

891515.4 586165.4 1008.674 TOP 

891518.5 586163.8 1008.873 TOP 

891579.3 586163.5 1008.574 TOP 

891631.5 586163.5 1008.515 TOPE 

891632.4 586178.6 1008.114 ROEA1 B 

891579 586177.7 1008.126 ROEA1 

891502.2 586175.9 1008.004 ROEA1 BC 

891490.9 586173.3 1007.959 uwv 
891478.1 586165.7 1007.691 ROEA1 

891463 586143.1 1007.565 ROEA1 EC 

891459.6 586125 1007.338 ROEA E ROEA1 E 

891409.7 586138 1007.456 EOH E 

891504.3 586149.8 1008.47 FGP 

891503.5 586119.6 1007.419 FRI E 

891503.5 586121.2 1007.345 FGP 

891491.3 586153.2 1008.662 TNG 

891493.9 586142.3 1008.118 WHW-CL-81N B 

891476.2 586142.5 1007.938 WHW-CL-81N E 

KR89047 891578.2 585920.1 1006.777 TNG 

KR89048 

KR89049 

KR89050 

KR89051 

KR89052 

KR89053 

I<R89054 

KR89055 

KR89056 

KR89057 

KR89058 

I<R89059 

KR89060 

KR89061 

KR89062 

KR89063 

KR89064 

891595.8 585876.8 1009.94 OBC B DNC 

891524.3 585877.3 1009.558 OBC DNC 

891524.1 585849.9 1009.417 OBC DNC 

891622.7 585849.1 1010.712 OBC E DNC 

891593.2 585838.3 1006.816 TNG 

891592.2 585771.9 1006.083 TNG 

891605.4 585747.5 1006.399 OBC B 

891605.7 585733.6 1006.412 OBC 

891551.7 585732.3 1006.418 OBC 

891551.4 585746.2 1006.384 OBC C 

891573.3 585708.7 1005.947 TNG 

891497.2 585706.8 1005.801 UWM 

891497.5 585779.3 1005.955 TNG 

891470.1 585783.2 1005.793 ELP 

891489.7 585867 1006.028 TNG 

891503.8 585936.4 1006.698 TNG 

891496.8 585969.4 1007.243 ELP 

KR89065 891489.5 585982.4 1006.522 TNG 

KR89066 891484.9 586036.8 1006.673 TNG 

KR89067 891479.9 584943.1 1004.36 TNG 

KR89068 891580.6 584944.1 1004.5 TNG 



KR89069 

I<R89070 

KR89071 

KR89072 

I<R89073 

KR89074 

KR89075 

I<R89076 

KR89077 

KR89078 

I<R89079 

I<R89080 

I<R89081 

I<R89082 

I<R89083 

I<R89084 

KR89085 

I<R89086 

I<R89087 

KR89088 

KR89089 

I<R89090 

KR89091 

KR89092 

KR89093 

891678.4 584943.7 1004.617 TNG 

891681.2 585105.7 1004.638 TNG 

891584.2 585110.1 1004.458 TNG 

891488 585113 1004.282 TNG 

891488.4 585210.9 1004.416 TNG 

891587.2 585209.7 1004.521 TNG 

891684 585208.8 1004.676 TNG 

891685.9 585306.7 1005.064 TNG 

891585.6 585309.6 1004.927 TNG 

891488.2 585310 1004.778 TNG 

891481.6 585390.7 1004.716 TNG 

891457 585392.1 1005.355 TNG 

891447.9 585392.4 1005.732 ROEA E 

891422.5 585393.6 1006.151 ROCL E 

891581.7 585396.9 1004.92 TNG 

891682.4 585400.5 1005.15 TNG 

891541.9 586258.3 1006.588 WBLK-81N-CMU-WEST-LINE B 

891534.4 586261.5 1006.648 WBLK-81N-CMU-WEST-LINE 

891527.9 586266.2 1006.214 WBLK-81N-CMU-WEST-LINE 

891523.1 586271 1005.714 WBLK-81N-CMU-WEST-LINE 

891519.1 586276.5 1006.284 WBLK-81N-CMU-WEST-LINE 

891516.1 586284.1 1006.198 WBLK-81N-CMU-WEST-LINE E 

891583.2 586245.3 1008.153 0-121NX121N-SQUARE-PLATE 

891583.3 586240.3 1008.119 0-121NX121N-SQUARE-PLATE 

891647.9 586239.8 1008.293 OMB 

KR89094 891718.2 586250 1007.308 TNG 

KR89095 891723.4 586372.1 1006.997 TNG 

KR89096 891726.7 586466.1 1007.107 TNG 

KR89097 891728.5 586581.8 1007.187 TNG 

KR89098 891732.6 586702.6 1007.274 TNG 

KR89099 891734.3 586826.2 1007.288 TNG 

KR89100 891743.4 586949.3 1007.341 TNG 

KR89101 891749.9 587076.6 1007.692 TNG 

KR89102 891756.9 587200.1 1007.98 TNG 

KR89103 

KR89104 

KR89105 

KR89106 

KR89107 

KR89108 

KR89109 

KR89110 

KR89111 

KR89112 

KR89113 

KR89114 

891760.9 587323.6 1008.087 TNG 

891762.7 587448.3 1008.488 TNG 

891763 587469.7 1009.174 HTBW B 

891763.2 587475.7 1009.068 HTBC B 

891763.5 587477.8 1008.7 HLIP B 

891763.8 587502.3 1009.006 ROEA B 

891764.4 587517.4 1008.025 TOE1 B 

891764.5 587528.2 1008.925 TNG 

891765.6 587555.3 1008.818 TNG 

891652.5 587555.4 1008.533 TNG 

891652.9 587525.9 1008.786 TNG 

891653.4 587518 1007.909 TOE1 

KR89115 891653.4 587502.3 1009.079 ROEA 

KR89116 

KR89117 

KR89118 

KR89119 

KR89120 

KR89121 

KR89122 

KR89123 

KR89124 

KR89125 

KR89126 

KR89127 

KR89128 

KR89129 

I<R89130 

KR89131 

KR89132 

KR89133 

KR89134 

KR89135 

KR89136 

KR89137 

KR89138 

KR89139 

KR89140 

891705.7 587469.8 1009.059 HTBW 

891703.7 587468.8 1009.038 HTBW 

891695.3 587468.8 1009.158 HTBW 

891693.2 587469.8 1009.117 HTBW 

891703 587468.7 1008.705 FRI B 

891695.9 587468.7 1008.66 FRI E 

891696.9 587468.4 1008.529 HEC B 

891696.9 587462.3 1008.081 HEC 

891701.8 587461.8 1007.958 HEC 

891701.9 587468.5 1008.491 HEC E 

891701.4 587468.5 1008.099 TC 

891697.6 587 468.4 1008.181 TC 

891699.3 587476.3 1008.395 HFL-SCUPPER-CL-5FT 

891652.9 587477.6 1008.686 HLIP 

891653.2 587475.7 1009.097 HTBC 

891653.1 587469.7 1009.192 HTBW 

891659.5 587455.1 1008.57 TOP B 

891663.3 587448.9 1007.262 TOE B 

891660.5 587406.7 1006.673 TOE 

891654.2 587397.8 1007.894 TOP 

891757 587396.4 1007.924 TOP 

891751.9 587402.6 1006.881 TOE 

891747.7 587446.3 1006.941 TOE C 

891756.4 587454.8 1008.547 TOP C 

891651 587445.8 1008.167 TNG 

KR89141 891648.5 587319.9 1007.903 TNG 

KR89142 891643.7 587195.5 1007.399 TNG 

KR89143 891593.9 587230.2 1008.51 TOP B 

KR89144 891586 587239.3 1007.04 TOE B 

KR89145 891588.2 587309.1 1006.915 TOE 

KR89146 891597.8 587320.9 1008.435 TOP 

KR89147 891537.5 587321.6 1008.321 TOP 

KR89148 891541.4 587314.7 1007.253 TOE 

KR89149 891539.4 587265.7 1006.786 TOE 

KR89150 

KR89151 

KR89152 

KR89153 

KR89154 

KR89155 

KR89156 

KR89157 

KR89158 

KR89159 

891539.1 587247.1 1006.595 TOE 

891527.2 587246.1 1006.954 TOE 

891526.8 587236.2 1007.169 TOE C 

891531.7 587279 1008.417 TOP 

891521.8 587271.9 1008.058 TOP 

891524.2 587227.9 1008.181 TOP C 

891513.2 587249.6 1008.295 FRI B 

891513.5 587250.6 1008.315 HEC B 

891513.5 587251.1 1007.936 TC 

891522 587250.5 1007.768 HEC 

KR89160 891522.2 587264.5 1007.768 HEC 

KR89161 891513.7 587264.6 1008.325 HEC E 

KR89162 891513.7 587264.1 1007.867 TC 

I : 
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I I 
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KR89163 

KR89164 

KR89165 

KR89166 

KR89167 

KR89168 

KR89169 

KR89170 

KR89171 

KR89172 

KR89173 

KR89174 

KR89175 

KR89176 

KR89177 

KR89178 

KR89179 

KR89180 

KR89181 

KR89182 

KR89183 

KR89184 

KR89185 

KR89186 

KR89187 

KR89188 

KR89189 

KR89190 

KR89191 

KR89192 

KR89193 

KR89194 

KR89195 

KR89196 

891505.6 587257.7 1008.041 HFL-SCUPPER-CL-13.5FT 

891529.6 587092.4 1008.634 TOP B 

891535.7 587082.7 1007.38 TOE B 

891535.3 587005.9 1006.929 TOE 

891529.1 586997.3 1008.301 TOP 

891585.1 587000.8 1008.697 TOP 

891575.7 587008.6 1007.044 TOE 

891575.5 587080.6 1006.788 TOE C 

891585.8 587089.8 1008.446 TOP C 

891609.9 587079.5 1007.336 TNG 

891509.6 587030.4 1007.993 FRI B 

891509.8 587029.3 1007.883 HEC B 

891510 587028.8 1007.383 TC 

891518.4 587028.9 1007.248 HEC 

891518.1 587015.1 1007.284 HEC 

891509.4 587015.3 1007.858 HEC E 

891509.6 587015.8 1007.375 TC 

891509.3 587014.3 1007.925 FRI E 

891501.7 587022.6 1007.624 HFL-SCUPPER-CL-13.5FT 

891605.2 586958.8 1007.436 TNG 

891606.4 586836 1007.493 TNG 

891603.6 586714 1006.736 TNG 

891581.4 586762.8 1007.99 TOP B 

891574.1 586772 1006.83 TOE B 

891574.2 586839 1006.394 TOE 

891583.2 586851.5 1008.489 TOP 

891525.3 586855.1 1007.97 TOP 

891532.8 586845 1006.855 TOE 

891532.8 586769.2 1005.772 TOE C 

891523.7 586759.1 1007.15 TOP C 

891505.2 586766.3 1007.552 FRI B --891505.4 586767.6 1007.459 HEC B 

891505.5 586768.2 1006.961 TC 

891513.9 586767.4 1006.868 HEC 

KR89197 891514.2 586781.4 1006.889 HEC 

KR89198 

KR89199 

KR89200 

KR89201 

KR89202 

KR89203 

KR89204 

KR89205 

KR89206 

891505.7 586781.5 1007.467 HEC E 

891505.8 586780.9 1007.019 TC 

891505.5 586782.5 1007.508 FRI E 

891497.5 586774.7 1007.065 HFL-SCUPPER-CL-13.5FT 

891521.6 586627 1007.063 TOP B 

891524.4 586619.2 1006.197 TOE B 

891530.5 586531.3 1006.19 TOE 

891523.6 586524.5 1007.34 TOP 

891571 586525.5 1007.638 TOP 

KR89207 891565.4 586533.2 1006.086 TOE 

KR89208 891570.3 586617.5 1005.953 TOE C 

KR89209 891576.6 586624.7 1007.483 TOP C 

KR89210 

KR89211 

KR89212 

KR89213 

KR89214 

KR89215 

KR89216 

KR89217 

KR89218 

KR89219 

KR89220 

KR89221 

KR89222 

KR89223 

KR89224 

KR89225 

KR89226 

KR89227 

KR89228 

KR89229 

KR89230 

KR89231 

KR89232 

KR89233 

KR89234 

KR89235 

KR89236 

KR89237 

KR89238 

KR89239 

KR89240 

KR89241 

KR89242 

KR89243 

891597.4 586593.8 1006.649 TNG 

891596.4 586470.7 1006.197 TNG 

891595.4 586415.2 1006.595 TNG 

891622.7 586416.7 1006.408 TNG 

891626 586347.1 1006.754 TNG 

891625.2 586256 1007.225 TNG 

891597.8 586244.7 1007.998 TOP B 

891591 586254.7 1006.731 TOE B 

891601.1 586269.4 1006.214 TOE 

891609.7 586260.9 1007.53 TOP 

891607.8 586398.7 1007.688 TOP 

891601 586389.9 1006.214 TOE 

891520.5 586374.5 1006.196 TOE 

891519.3 586388.1 1007.94 TOP 

891507.5 586380.8 1007.527 TOP 

891508 586275.3 1007.105 TOP 

891513.3 586284.4 1006.217 TOE 

891532.7 586254.3 1006.582 TOE C 

891529.9 586244.5 1007.383 TOP C 

891538.2 586469.7 1006.498 TNG 

891546.6 586686.5 1007.052 TNG 

891540.8 586925.9 1007.048 TNG 

891544.8 587152.3 1007.649 TNG 

891544.6 587354.2 1007.331 TNG 

891542.6 587425.4 1007.794 TNG 

891556.1 587452.8 1007.921 TNG 

891560.3 587469.7 1009.386 HTBW 

891560.3 587475.8 1009.262 HTBC 

891560.4 587477.8 1008.913 HLIP 

891560.5 587502.5 1009.109 ROEA 

891560.6 587518.4 1007.868 TOE1 

891541.7 587518.9 1008.329 TOEl E 

891559.9 587527.2 1008.79 TNG 

891563.3 587566.4 1008.443 TNG 

KR89244 891519.7 587503 1008.889 ROEA 

KR89245 891514.6 587504.5 1008.887 ROEA 

KR89246 891500.6 587528.3 1008.974 ROEA 

KR89247 891491 587529.8 1009.175 ROEA 

KR89248 891513.9 587522.3 1008.692 0 BOLLARD 

KR89249 891517.2 587522.4 1009.184 MHW 

KR89250 891520 587522.7 1009.171 UWBO 

KR89251 891546.6 587487 1008.917 UWV 

KR89252 891537.8 587486.7 1008.948 UWV 

KR89253 891540.2 587475.9 1009.35 HTBC BC 

KR89254 891529.8 587474.3 1009.362 HTBC 

KR89255 891521 587469.8 1008.823 HTBC 

KR89256 891515.3 587464.3 1008.573 HTBC 



I<R89257 891510.8 587456.1 1008.98 HTBC 

I<R89258 891509.1 587446.5 1008.884 HTBC EC 

KR89259 891508.9 587433.3 1008.852 HTBC E 

I<R89260 891540.1 587469.9 1009.35 HTBW 

I<R89261 891538.9 587467.8 1009.113 UWFH 

KR89262 891535.9 587469.6 1009.257 HTBW 

KR89263 891530.5 587468 1009.256 HEC B HTBW 

KR89264 

KR89265 

I<R89266 

KR89267 

I<R89268 

I<R89269 

I<R89270 

KR89271 

I<R89272 

KR89273 

891530.9 587467.7 1009.287 HEC 

891533.1 587467.7 1009.361 ELP 

891532.7 587465.1 1009.281 EJB 

891527.4 587454.3 1009.249 EJB 

891520.2 587447 1008.941 EJB 

891517 587447.6 1009.114 ELP 

891517 587453.4 1009.121 HEC 

891526.2 587463.6 1008.995 HTBW 

891521.3 587458.6 1008.905 HTBW 

891516.7 587453.8 1009.073 HEC E HTBW 

KR89274 891515.3 587450 1008.945 HTBW 

KR89275 

I<R89276 

KR89277 

KR89278 

KR89279 

KR89280 

KR89281 

KR89282 

I<R89283 

891514.9 587446.8 1009.003 HTBW 

891515.8 587436.9 1008.999 HTBW 

891516.3 587433.7 1009.052 HTBW E 

891518.8 587444.3 1008.928 TNG 

891524.8 587459.1 1008.993 TNG 

891542.1 587464.9 1009.066 TNG 

891547.2 587462.4 1008.908 UWM 

891551.3 587461.6 1008.819 UWM 

891539.3 587446.7 1008.309 ETPED 

KR89284 891514.4 587478 1008.717 HLIP 

KRB9285 891514.8 587502.3 1008.871 HLIP 

KR89286 891507.8 587502.3 1008.848 HLIP 

KR89287 891507.1 587446.4 1008.513 HLIP 

KR89288 891506.9 587433.2 1008.549 HLIP E 

KR89289 891548.9 587467.9 1009.072 STOP 

KR89290 891468.2 587533.8 1009.574 ROCL B 

KR89291 891494.7 587649.1 1008.619 ROEA 

KR89292 891490.8 587643.9 1008.739 MHS 

KR89293 891468.9 587645 1009.248 ROCL 

KR89294 891535 587644.2 1007.71 TNG 

KR89295 891592.8 587641.1 1007.935 TNG 

KR89296 891661.1 587640 1008.213 TNG 

KR89297 

KR89298 

KR89299 

891740.8 587639.1 1008.329 TNG 

891536 587775.7 1007.69 TNG 

891517.2 587776.3 1008.379 TNG 

KR89300 891498.5 587776.7 1008.718 ROEA 

KR89301 

KR89302 

891470.6 587777.2 1009.382 ROCL 

891472.3 587903.3 1009.613 ROCL 

KR89303 891500.4 587902.1 1008.817 ROEA 

I<R89304 

KR89305 

KR89306 

891468.7 587956.9 1009.587 CBCF-VAN-104TH 

891522.5 587914.5 1008.466 TNG 

891540.6 587913.7 1007.73 TNG 

KR89307 891592.7 587911.3 1008.196 TNG 

KR89308 891660.2 587910.3 1008.406 TNG 

KR89309 891782.1 587908.5 1008.583 TNG 

KR89310 891541.5 588048.1 1007.973 TNG 

I<R89311 

I<R89312 

KR89313 

I<R89314 

I<R89315 

KR89316 

I<R89317 

I<R89318 

I<R89319 

KR89320 

891525.4 588049.1 1008.745 TNG 

891502.8 588049.5 1009.087 ROEA 

891499 588145.6 1009.438 MHS 

891477.8 588185.6 1009.979 ROCL 

891504.9 588184.6 1009.286 ROEA 

891529.3 588184.8 1008.873 TNG 

891548.5 588184.1 1008.101 TNG 

891589.2 588181.4 1008.576 TNG 

891646.2 588180.2 1008.752 TNG 

891794.6 588178.7 1009.169 TNG 

KR89321 891547.2 588313.1 1008.336 TNG 

KR89322 

I<R89323 

KR89324 

I<R89325 

KR89326 

KR89327 

KR89328 

I<R89329 

KR89330 

891531.2 588313.2 1008.812 TNG 

891508.5 588314.7 1009.541 ROEA 

891481.5 588454.9 1010.47 ROCL 

891508.8 588454.6 1009.663 ROEA 

891505.2 588489.7 1009.91 MHS 

891533.6 588453.8 1008.894 TNG 

891550.9 588453.1 1008.334 TNG 

891583.3 588450.6 1008.873 TNG 

891690.9 588449.2 1009.103 TNG 

KR89331 891834.6 588447.4 1009.332 TNG 

KR89332 891552.1 588585.1 1008.561 TNG 

KR89333 891533.6 588585.5 1009.487 TNG 

KR89334 891508.5 588585.7 1009.838 ROEA 

KR89335 891510.5 588716.7 1010.247 ROEA E 

I<R89336 891485.5 588717.3 1010.892 ROCL E 

KR89337 891556.2 588723.4 1009.132 TNG 

KR89338 891580.9 588722.2 1009.083 TNG 

KR89339 891629.9 588719.3 1009.122 TNG 

KR89340 891733.6 588718.4 1009.468 TNG 

KR89341 891870.7 588717.4 1009.856 TNG 

KR89342 891540.5 588752.1 1009.388 TNG 

KR89343 891821.8 590145.9 1009.208 ROEA B 

KR89344 

KR89345 

KR89346 

891822 590137.1 1008.881 TOP B 

891822.7 590131.9 1006.528 TOE B 

891822.4 590129.6 1006.627 TOE1 B 

KR89347 891822.3 590127.1 1008.404 TOP1 B 

I<R89348 

KR89349 

891822.2 590110.2 1007.927 TNG 

891822.9 590170 1008.703 HLIP B 

KR89350 891823.1 590172 1009.137 HTBC B 
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KR89351 

KR89352 

KR89353 

KR89354 

KR89355 

KR89356 

KR89357 

KR89358 

KR89359 

KR89360 

891823.2 590174.3 1009.135 HEC B 

891823.3 590179.2 1009.291 HTBW B 

891824.3 590196 1008.892 TNG 

891788.9 590181 1009.262 HTBW 

891789.1 590176.1 1009.162 HEC 

891737.5 590173.8 1008.903 HEC 

891737.6 590178.7 1008.995 HTBW 

891736.9 590179.8 1008.964 ELP 

891741.3 590180 1008.802 EJB 

891724.7 590185.8 1008.817 UWM 

KR89361 891737.9 590196.4 1008.738 TNG 

KR89362 

KR89363 

KR89364 

KR89365 

KR89366 

KR89367 

KR89368 

KR89369 

KR89370 

KR89371 

KR89372 

KR89373 

KR89374 

KR89375 

KR89376 

KR89377 

KR89378 

KR89379 

KR89380 

KR89381 

KR89382 

KR89383 

KR89384 

KR89385 

KR89386 

KR89387 

KR89388 

KR89389 

KR89390 

KR89391 

KR89392 

KR89393 

891736.9 590172.3 1008.905 HTBC 

891736.9 590170.3 1008.525 HLIP 

891736.1 590161.9 1008.646 uwv 
891736.8 590145.9 1009.086 ROEA 

891736.9 590138.6 1008.713 TOP 

891736.9 590133.6 1006.588 TOE 

891736.9 590128.6 1006.313 TOE1 

891736.8 590126.6 1008.257 TOP1 

891736.7 590110.5 1007.73 TNG 

891632.7 590110 1007.424 TNG 

891597.3 590111.4 1007.37 TNG 

891573.3 590091.6 1007.22 TNG 

891631.1 590124.3 1007.775 TOP1 

891631.2 590126:8 1006.195 TOE1 

891631 590130.7 1006.194 TOE 

891655.6 590138.2 1008.542 TOP 

891625.2 590133.8 1008.511 TOP 

891590.2 590134.8 1008.512 TOP 

891572.6 590131.1 1009.287 TOP 

891564.1 590124 1009.688 TOP 

891562.2 590115.4 1009.195 TOP 

891560.2 590113.7 1009.243 WHW-CL-61N B 

891559.2 590113.8 1009.224 WHW-CL-61N 

891559.2 590117.7 1009.231 WHW-CL-61N 

891554.1 590117.8 1009.233 WHW-CL-61N 

891554 590113.9 1009.234 WHW-CL-61N 

891552.9 590113.9 1009.235 WHW-CL-61N E 

891559.7 590114.3 1008.899 TOPE 

891552.2 590114.3 1009.164 TOP B 

891552.4 590094.2 1009.391 TOP 

891558.7 590089.6 1009.22 TOPE 

891587.7 590121.9 1008.677 TOP1 

KR89394 891578.2 590115.6 1008.976 TOP1 

KR89395 

KR89396 

KR89397 

891566.5 590097.5 1008.865 TOP1 E 

891587.4 590129.5 1006.086 TOE 

891587.6 590126.6 1005.976 TOE1 

KR89398 891576.8 590120.9 1006.086 TOE1 

KR89399 891570.3 590112.7 1005.95 TOE1 

KR89400 891561.9 590098.6 1005.721 TOE1 

KR89401 891564.5 590093.3 1006.889 TOE1 E 

KR89402 891574.9 590127.9 1005.9 TOE 

KR89403 891567.3 590124.6 1005.886 TOE 

KR89404 891564.9 590118.9 1005.787 TOE 

KR89405 891566 590114.8 1005.869 TOE 

KR89406 891560.7 590106.7 1005.702 TOE 

KR89407 891558.5 590113.8 1005.463 TOE E 

KR89408 891554.1 590111.9 1005.457 TOE B 

KR89409 

KR89410 

KR89411 

KR89412 

KR89413 

KR89414 

KR89415 

KR89416 

KR89417 

KR89418 

KR89419 

KR89420 

KR89421 

KR89422 

891553.3 590101.6 1006.024 TOE 

891553.7 590097.3 1005.816 TOE 

891558.3 590093.7 1005.931 TOE 

891562.5 590091 1007.009 TOE E 

891558.7 590139.7 1008.462 STOP 

891615 590145.8 1008.537 ROEA 

891579.6 590146 1008.294 ROEA 

891562.7 590145.8 1008.121 ROEA E 

891592.7 590172 1007.728 HFL-SCUPPER-CL-13.5FT 

891615.3 590170.6 1008.112 HLIP 

891615.3 590172.4 1008.498 HTBC 

891670.2 590176.6 1008.647 HEC 

891670.6 590181.5 1008.778 HTBW 

891672.3 590194.7 1008.997 TNG 

KR89423 891605.3 590178 1008.591 HTBW 

KR89424 

KR89425 

KR89426 

KR89427 

KR89428 

KR89429 

KR89430 

KR89431 

KR89432 

KR89433 

KR89434 

KR89435 

KR89436 

KR89437 

KR89438 

KR89439 

KR89440 

KR89441 

KR89442 

KR89443 

KR89444 

891605.4 590172.7 1008.48 HEC E HTBC 

891600 590177.6 1008.687 HTBW 

891585.1 590177.5 1008.635 HTBW 

891581.2 590178.8 1008.679 HTBW 

891577.5 590181.1 1008.674 HEC B HTBW 

891577.8 590181.4 1008.705 HEC 

891573.1 590185 1008.307 HTBW 

891567.4 590190.3 1008.237 HTBW 

891563.6 590194.5 1008.414 HEC 

891563.3 590194.2 1008.333 HEC E HTBW 

891561.8 590198.4 1008.38 HTBW 

891561.4 590203.2 1008.331 HTBW E 

891585.4 590172.6 1008.548 HTBC BC 

891585.4 590170.6 1008.118 HLIP BC 

891574.4 590172.9 1008.06 HLIP 

891575 590174.6 1008.47 HTBC 

891567.1 590178.8 1008.036 HTBC 

891566 590177.1 1008.028 HLIP 

891559.6 590182.7 1007.88 HLIP 

891561 590184.1 1007.893 HTBC 

891556.7 590192 1008.307 HTBC 



!<R89445 

KR89445 

KR89447 

KR89448 

KR89449 

KR89450 

KR89451 

KR89452 

KR89453 

KR89454 

KR89455 

KR89455 

KR89457 

KR89458 

KR89459 

KR89460 

KR89461 

KR89462 

KR89463 

KR89464 

KR89465 

KR89466 

KR89467 

KR89468 

KR89469 

KR89470 

KR89471 

KR89472 

KR89473 

KR89474 

KR89475 

KR89476 

KR89477 

891554.8 590191.3 1007.89 HLIP 

891553.4 590202.9 1007.998 HLIP EC 

891555.3 590202.8 1008.387 HTBC EC 

891555.5 590212.9 1008.405 HTBC E 

891553.5 590212.8 1007.953 HLIP E 

891588.5 590216.8 1007.448 WHW-611\1-CL B 

891589.2 590214.9 1007.453 WHW-611\1-CL 

891591.6 590214.6 1007.484 WHW-611\1-CL 

891594.1 590215.6 1007.523 WHW-61N-CL E 

891590.3 590215.2 1004.426 IRCP-1811\1 E 

891594.4 590205.1 1008.282 TOP B TOP1 B 

891612 590202.6 1007.725 TOP 

891626 590212.2 1008.119 TOP 

891629.9 590249.3 1007.695 TOP 

891617.8 590265 1008.063 TOP 

891588.4 590260.3 1008.143 TOP 

891581 590248.4 1008.036 TOP E 

891576.7 590224.7 1008.071 TOP1 E 

891588.7 590228.5 1005.637 TOE B 

891596.5 590219.7 1005.008 TOE 

891610.3 590219.7 1005.063 TOE 

891614.7 590244 1005.024 TOE 

891601.9 590248.2 1005.222 TOE 

891589.6 590241.5 1005.864 TOE C 

891571.8 590204.2 1008.481 TNG 

891586.9 590186.9 1008.455 TNG 

891580.2 590284.7 1008.597 TNG 

891612.6 590286.2 1008.434 TNG 

891673 590289.7 1008.341 TNG 

891735.6 590291.6 1008.269 TNG 

891819 590293.9 1008.587 TNG 

891812.3 590422.6 1008.464 TNG 

891742 590419.6 1008.153 TNG 

KR89478 891650.1 590421.3 1008.128 TNG 

KR89479 

KR89480 

KR89481 

KR89482 

KR89483 

I<R89484 

891582.8 590423.8 1008.539 TNG 

891586.1 590522.1 1008.926 TOP B 

891600.4 590532.7 1005.928 TOE B 

891599.4 590515.1 1008.585 TOP 

891636.5 590520.5 1008.312 TOP 

891645 590525.7 1009.005 TOP 

KR89485 891642.4 590552 1008.809 TOP 

KR89486 891630.3 590558.9 1008.663 TOP 

KR89487 891624.5 590534.4 1005.093 TOE 

KR89488 

KR89489 

KR89490 

891624.1 590542.1 1005.413 TOE 

891601.7 590546.8 1005.988 TOE 

891598.4 590550 1006.295 TOE C 

KR89491 891602.5 590559.9 1008.765 TOP 

KR89492 

KR89493 

KR89494 

KR89495 

I<R89496 

KR89497 

KR89498 

I<R89499 

KR89500 

KR89501 

KR89502 

KR89503 

KR89504 

KR89505 

I<R89506 

KR89507 

KR89508 

KR89509 

KR89510 

KR89511 

KR89512 

KR89513 

KR89514 

KR89515 

KR89516 

KR89517 

KR89518 

KR89519 

KR89520 

KR89521 

KR89522 

KR89523 

KR89524 

891589.2 590557.7 1009.014 TOPE 

891593 590618.2 1009.261 TNG 

891593.3 590653.1 1009.826 TNG 

891628.7 590651.5 1009.352 TNG 

891621.2 590659.4 1009.078 TNG 

891651 590634.9 1008.858 TNG 

891711.1 590632.7 1008.701 TNG 

891806.3 590617.7 1008.108 TNG 

891788.6 590590.9 1008.95 TOE B 

891778.4 590585.7 1011.582 TOP B 

891725.8 590583.8 1012.497 TOP 

891715 590601.2 1008.71 TOE 

891662.2 590543.4 1008.981 TOE 

891677.7 590540.6 1012.216 TOP 

891681.7 590522.5 1012.53 TOP 

891668.3 590504 1008.536 TOE 

891694.9 590477.3 1008.65 TOE 

891708.7 590485.2 1008.73 TOE 

891707.9 590494.1 1008.734 TOE 

891714.2 590506.6 1013.538 TOP 

891734.2 590504.4 1013.86 TOP 

891747.4 590507.7 1013.765 TOP 

891758.2 590518.1 1014.049 TOP C 

891735.4 590536.1 1013.139 TNG 

891728.5 590489.9 1008.345 TOE 

891763.8 590502.6 1008.577 TOE C 

891800.3 590509.6 1008.465 TNG 

891829 590624.4 1008.659 TNG 

891700.5 590655.5 1009.064 HTBC B 

891700.6 590657.4 1008.646 HLIP B 

891665.8 590653.4 1009.03 ELP 

891628.7 590655.9 1009.456 HTBC 

891629.3 590657.8 1009.004 HLIP E 

I<R89525 891628.4 590675.5 1009.89 HTBC BC 

I<R89526 

KR89527 

KR89528 

KR89529 

KR89530 

KR89531 

891627.6 590677.1 1010.068 HTBC 

891626 590677.9 1010.125 HTBC 

891628.8 590678.4 1009.69 TA 

891613.8 590677.8 1009.525 HTBC E 

891609.6 590678.4 1009.462 HTBC B 

891611.5 590678.3 1008.909 HLIP B 

KR89532 891613.6 590669.6 1008.174 UDCB 

KR89533 891628.2 590711.8 1009.501 MHSD 

KR89534 891637.7 590711.9 1009.615 MHSD 

KR89535 

KR89536 

KR89537 

891655.1 590699.7 1010.029 TA 

891689.3 590693.6 1010.024 TA 

891667.2 590735.1 1010.553 TA 

KR89538 891610.2 590771.8 1009.886 HTBC 

I I 
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KR89539 891612.1 590776.4 1009.43 HLIP 

I<R89540 891612.5 590768.7 1009.871 HXC B 

I<R89541 891625.5 590768.7 1010.11 HXC BC 

KR89542 891627.3 590769.4 1010.178 HXC 

I<R89543 891628.2 590771.2 1010.207 HXC EC 

I<R89544 891628.2 590773.1 1010.207 HXC BC 

KR89545 891627.3 590775.1 1010.152 HXC 

I<R89546 891625.7 590775.7 1010.115 HXC EC 

KR89547 891612.6 590775.7 1009.885 HXC C 

KR89548 891612.2 590768.1 1009.458 TA 

I<R89549 891628.9 590768.3 1009.816 TA 

KR89550 

I<R89551 

KR89552 

KR89553 

KR89554 

KR89555 

KR89556 

KR89557 

I<R89558 

KR89559 

KR89560 

I<R89561 

KR89562 

KR89563 

I<R89564 

KR89565 

I<R89566 

KR89567 

I<R89568 

I<R89569 

KR89570 

I<R89571 

I<R89572 

891628.7 590776.5 1009.812 Tl\ 

891630.1 590832.9 1009.909 MHSD 

891638.9 590833 1010.103 MHSD 

891632.8 590850.3 1009.725 UDCB 

891634.5 590867.7 1010.021 MHSD 

891659.5 590866.1 1010.516 TA 

891610.5 590855.3 1010.057 HTBC E 

891612.3 590855.1 1009.68 HLIP E 

891616.2 590865.9 1009.732 TA 

891625.8 590875.7 1010.517 HXC B 

891627 590875.7 1010.505 HXC BC 

891628.2 590876.5 1010.481 HXC 

891628.7 590878.6 1010.476 HXC EC 

891628.4 590882.6 1010.443 HXC 

891627.5 590885.6 1010.436 HXC 

891626 590888.4 1010.448 HXC E 

891640.8 590889.6 1010.187 TA 

891660.4 590898.8 1010.472 TA 

891651.9 590937.6 1009.987 MHSD 

891603.3 590935.8 1010.387 HXC B 

891603.4 590935.1 1009.935 TA 

891616.4 590935.8 1010.321 HXC BC 

891619.6 590936.2 1010.14 HXC 

KR89573 891622.1 590937.5 1010.055 HXC EC 

KR89574 891628.2 590945 1009.941 HXC 

KR89575 891628.7 590947.9 1009.865 HXC 

KR89576 891628.9 590953.3 1009.811 HXC 

KR89577 891628.3 590954.4 1009.822 HXC 

KR89578 891627.3 590954.8 1009.815 HXC 

KR89579 891629.3 590955.1 1009.369 TA 

KR89580 891632.6 590936.9 1009.673 TA 

KR89581 891614.8 590954.9 1009.697 HXC E 

KR89582 891610.9 590955.4 1009.55 HTBC B 

I<R89583 

KR89584 

891612.7 590955.5 1009.204 HLIP B 

891639.1 590972.1 1009.691 MHSD 

KR89585 891650.3 590972.1 1010.105 MHSD 

KR89586 891653.4 590954.3 1009.989 UDCB 

I<R89587 891660.8 590956.5 1010.324 TA 

KR89588 891660.9 590991.8 1010.344 TA 

KR89589 891661.9 591025.5 1010.431 TA 

KR89590 891661.7 591066.2 1010.356 TA 

KR89591 891649.1 591076.5 1010.161 MHSD 

KR89592 891640.9 591076.5 1009.896 MHSD 

KR89593 891611 591018.8 1010.029 HTBC E 

KR89594 891609.6 591011.2 1009.56 ELP 

KR89595 891612.7 591018.1 1009.724 HLIP E 

KR89596 891645.5 591020.6 1010.038 TA 

KR89597 

KR89598 

KR89599 

KR89600 

KR89601 

KR89602 

KR89603 

I<R89604 

I<R89605 

I<R89606 

I<R89607 

KR89608 

KR89609 

KR89610 

KR89611 

I<R89612 

KR89613 

KR89614 

KR89615 

KR89616 

KR89617 

KR89618 

KR89619 

891629.1 591021.5 1010.265 HXC B 

891629.1 591023.4 1010.359 HXC E 

891611 591025.8 1010.239 HTBC B 

891613 591026.4 1009.766 HLIP B 

891613.2 591072.8 1009.649 HLIP 

891611.3 591072.9 1010.016 HTBC 

891628.9 591074.1 1009.88 TA 

891630.9 591116.4 1009.844 TA 

891613.5 591116.4 1009.319 HLIP E 

891611.5 591116.3 1009.68 HTBC E 

891615.6 591116.8 1009.809 HXC B 

891628 591116.7 1010.306 HXC BC 

891629.6 591117.5 1010.22 HXC 

891630.4 591119.4 1010.219 HXC EC 

891630.3 591138.5 1009.792 HXC E HTBC B 

891630.9 591136.7 1009.404 HLIP B 

891619 591127.7 1007.069 UDCB 

891666.6 591140.4 1009.552 ELP 

891667.8 591138.4 1009.809 HTBC 

891667.8 591136.4 1009.362 HLIP 

891710.5 591138.2 1009.652 HTBC E 

891710.5 591136.3 1009.246 HLIP E 

891705.4 591120.9 1009.85 UDCB 

I<R89620 891709.5 591115.4 1009.92 TA 

KR89621 891708.2 591096 1010.607 TA 

I<R89622 891681.5 591106.5 1010.202 MHSD 

KR89623 891674.9 591101.2 1010.225 TA 

I<R89624 891695.4 591143.3 1009.354 TNG 

I<R89625 891697.5 591158.6 1010.73 TNG 

I<R89626 891785.6 591163.1 1010.196 TNG 

KR89627 891785 591148.6 1009.288 TNG 

KR89628 891672.8 591160.5 1010.524 TNG 

KR89629 

I<R89630 

KR89631 

891675 591147.8 1009.377 TNG 

891596.6 591135.5 1009.225 TOP B 

891599 591150.5 1009.275 TOP 

I<R89632 891607.1 591158.1 1009.424 TOP 



KR89633 891621,9 591157.4 1009.58 TOP 

I<R89634 891629.1 591139.6 1009.42 TOP 

I' KR89635 891628.8 591122.2 1010.148 TOP 

I<R89636 891623.9 591118 1010.062 TOP 

I<R89637 891618.3 591117.9 1009.699 TOPE 

I<R89638 891609.1 591127.7 1007.638 TOE B 

I<R89639 891618.1 591124.8 1007.268 TOE 

I<R89640 891620.9 591127.3 1007.193 TOE 

I<R89641 891620.1 591137,9 1007.072 TOE 

I<R89642 891605.5 591143.9 1007.388 TOE 

KR89643 891601.7 591134.5 1007,293 TOE E 

KR89644 891609.6 591281 1009.591 TNG 

KR89645 891662.8 591279,6 1010.334 TNG 

KR89646 891713,7 591279,6 1010.397 TNG 

KR89647 891784.2 591282.2 1010.232 TNG 

KR89648 891778.3 591388.4 1009.972 TNG 

KR89649 891777.3 591407,8 1010.155 uwv 
KR89650 891781.9 59141L1 1010.62 HTBW B 

I<R89651 891782.2 591417 1010.532 HEC B 

I<R89652 891782.3 591418.6 1010.492 HTBC B 

KR89653 891782.5 591420.5 1010.043 HLIP B 

KR89654 891764.9 591410.2 1010.362 EJB 

KR89655 891762.5 591411 1010.565 ELP 

I<R89656 891710 591420.7 1009.828 HLIP 

I<R89657 891709.9 591418.7 1010.241 HTBC 

I<R89658 891710,1 591416.5 1010.281 HEC 

I<R89659 891709.9 591410,5 1010.344 HTBW 

I<R89660 891710.3 591394.4 1009.616 TNG 

KR89661 891639.1 591392.7 1009.633 TNG 

I<R89662 891639.4 591410.1 1010.156 HTBW 

KR89663 891639.6 591416 1010.126 HEC 

KR89664 891639.7 591419 1010.016 HTBC 

I<R89665 891639.7 591421 1009.634 HLIP 

KR89666 891616,8 591421 1009.593 HLIP E 

KR89667 891616.5 591418.1 1009,983 HEC 

I<R89668 891616.6 591419 1009.971 HEC E HTBC E I 
I , 

I<R89669 891615.9 591412.2 1010.126 HTBW B 

I<R89670 891615.7 591400.9 1010.153 TNG 

KR89671 891596.4 591384.5 1010.195 TNG 

KR89672 891616.1 591369.4 1009.439 WBLI< B DNC 

I<R89673 891627.4 591380.7 1010.04 WBLK E 
I I 

KR89674 891632.6 591433 1009.752 MHU-IRR 

I 
I 

I :1 


